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U.!u 'ff'.f!P wnw'lfr'h r.rwurwrw~m .. p 1"'- 'hl! [nL !" /; ml.ubl 1946 (J. ,. 
(ru~ r.hurn wJ'h 1_hrwr.rwurwrwlt1_bl I; 1950, 1952, 1955 t.. 1956 filfil·' 
l:r~f'"f''l- /, l"ff'"f'l- r.rwurwrw~n'-/J!m'h'hbrfr9 wnw'l 'IPf'.f!l! b'hfJwr~1_bl 
/; 'l'fw[p 1_brwJzwlt.fw'iJ, "f'£! 'i."fwurw~ /; m'i,byb[ wrurmyn[bl lfnu~1_wJp 

f.wJwl"•rw'hntJ r.w'hr~~~r.wz1_p 1 wuw1_w'h1Jw'h •frnral!' "l.br~"' 1_b9brnr'l

f.rwmwpwlln'-fJJw'h 'i.wfuw"'wmrwuur.!lll'h l!'h/Jw9.f!"'·J 'IPf'.f!l! lt'h!Jwl'~'[bt 
t-.l;'l Ull[htfr L"'f'l 1_hrwtfzw~.fw'i., WJ'h.[!tu'h l"'-(''l_l nr p.•u1_mftw'hwt_wt{r 

f,{rlfLw1_nr1_wJ lthr"i"" ~wrhtfr I; ILIJ'h r.w.r wrb l 'hnr 'lPf'.f! '· n l pb r.pu 

'lf'.f!P 1_hybrnr'l- r.rwmwrw~n'-fJ!m 'hl!: 

IJ!'l- •[brw.!zwlt'".rl! "i"'!'fw'i.IU1_nr•[n'-J /;r br~"'- 'h"iwur,ul1m[: U.dh

'hpy wnw 'l.• puuz.! w~p w'h'lw.! ym'h~m{J !"' 'h'hbt' b'h wrmlllt:..IU J•mfbl 'lf.JJP 

'f!.'h'l-UI{Ia mft.f.w'h .r Wllp~t o nr"fb urzft WJ'h IU"fWr,nt/.p (1111faf'IU'fnL Jh r,W~I('W

r.wz1_fr r.mJwluwrw'hwltw'h ulwrm"''l-ft't• '1-wul!'i.fJwy£! /, nt [Jb 'i.rw tfpUI[b 

wnw'lft'i. br~"'- ~puw,f!w~'i,bt'l!• ft'h t "ibu w!'l- b'lht {- Jp'ittf• UIJdJ: 1/.11 

h"fWUIW~n1_ w1_b[wy1_b[ J.'iJ Jp .[!tuhp 'iJnr 'f("'-/llhbf': '1-rtuhypy Jbf/{! 

· " 'h1_frr1_~~~J I; [mlpbrfr mbumfJ!w'i. r.p,f11L'i..[!'i.bpft'i., pull tli'"'9'"J-l! t/br"ul•b-

1'"'·.! I; 'f,)"'JP'i, t:.w'i.rwt:..wz1_p'i.' 'l'}utJfr'i. urwrwt!-nt(cl!nt'i.'i.brp mbuttL{iJJtuh£! 1 

/; 1_~lP'l-bu J"''h urwrmt!-nL(il Jn'- 'i.'i.b f'P urhum(cl !"''i,l!., /,-tf wmrpy'hb ['{' urb

unt{JJwh(! t.. d-nr'l-w'i.[r 'hnr.!wl urbu.[!p .!wwrfry'i.brft'i.: 

for.wr~b, un1_hurw~w'i. r.w'i.rw'>wz1_wflw'h 'fru•~whnt{ciJw'i• Jh'l 'i.br

~-!'n.!u ~W'i. 'fJWJP'h r.w'i.rwr.lllz1/t Jp zwr.e (W" 'fr.ebr, nrtnh,e Jp

J~w~ypy mturp.h[•1_ntJ h'h Jw1_wtntJ, p.n1_w'i.'l-w~m{J !w.! p. t. zwr•w'lf'J w'ir 

p.'imt.J[rln1_r U.!u 'IPf'.f!{!• 'i.rw Jl.'l 'IJwlf''h r.w'hrwr.,.,z1_p 1_brwp.brl"'l w-,t
l!w'i. zwm 'ht"'-PP w1_htwsnuif'9 r.bmn ur'i.'lw.r, 1fr t1wr"'l r.w1_w~'hm

p1n .. 'i. m'i.h'i.wl tjrnp•mrfr'i.bl"'- r,P2!wl 'lf.f!brfr9 nrbl; Jb~ft'hr U.t'hmr.w'i.

'1-bra, w'i.1_p6.btfr I; "'!'h, nr muw'i.n'l'i.bpp r.w,fwr r.wrJwr I; w.lpn'fl 

"fWf'UIW'l-Pf' '1-wu[!h{Jwyh nL'iJb'i.w[ w.fpnp1_111J Jp 'ff'.f!P J[;'l_, zwf'W'l-f!f
"-wJ Jpwu'i.w~w'i. n6.n1_: 

lfJIILU ~n'fJP9• 'f[IIL{uhbf'p WJ'i, 'l-wuw1_nrntfJJnL'iJ(!t nf' f!'iJ'l-uL'iJ1_wJ I; 

'fl'l!fr hwfunr'l- f,f'WUIW('W~nt{J JIIL'iJ'iJbrmJ 1 wr'l-b'i, 1_W'[IIL9 l_/;f' r.wJ ILI"fW

IIIUIU{uwhnt.J lfnu~•[wJp r.w.fwluwrw'i.ntJ WJ'l- 'hJnt.{Jp p111uU1w9fr w'i.y

Jw"i. r.hrfJw~w'hnt.fJJw'h{!• 1_br'lfr'i.u JbJ l_wpn1_ "iw!Jw'hw1_nr1_•uJ I; 'hrw-
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'iJm/.1 np npnz_w~p JwJ'w'iJw~wJ'p1_n9nLJ' ~wurwpt/_b'iJ t/_bp{nL~W~IU'iJ bp~pw

l_wt/_rmfilJw'iJ k J'w[ilbJ' wurp~w~w'b w'bwLP'lP f'l.wu{!'b[ilws'ilbpp w'br:.pwJbzm 

Uf.wurtf.bp'ilbp[!t ll.tf.btf.'b, bpb,e urwpp upw'ilf.s w11.w1_1 U nu~4_wsf. r:.wJ' wt

-''"f'w'bnLJ' l!'b'lnL'il1_bs p.wpJ.pw'fnLJ'il r:.w'bpwr:.wz.J.p 'l'""l!'bfilws[z ilnr 

.J-('IU'fPf'l ll.n bpb.[! urwpp'iJbpp f!'iJfilws.enLJ' WJ'iJ t;.wpml_nLfilJwJ'p. b'iJ[ilwp~

-tf.bs uurnL'fJ' w'b k 'If''" r:.wJ'wp I;L 'b"iwurw~wr:.wpJ' wp r:.wJ' wp1_bs 'ff'.{!P 

tf.bpw~wnnL!JnLJ'[!' 'ilpw J'b1_ 'iiJnL{tlp 'lwuw.J.npnLJ'[! P,uuwpb'b r:.wJ'w"iw

.urwuP,w'ilbsilb_Ln.J. '"1'1 ilnr Jpw'frf.il: 

111'1 Jpw'fpP'il r:.wJ'w"iwurwuP,w'bnrz 'l'""'"'ff'.{!P r:.w'b'lbu 'l'"ll!' r:. ... -

1. w'bwp.wr ~t;.bzurws'il[z 'ilpw'bn1_ 'lwuw.J.w'b'lbll! br~rP '"ll r:.wJ' wluwpw'il

'bbpnLJ' but 

ll.'b~wu~wJ, 'ff'.{!P '"J'IUJP"P 1_brw~wnnL9"LJ'[! l.P 'IJ.J.wrws'bf., '"ll• 
[ilbpb.u, w'b'lwJ' ~t;.bzurwsil[z 'ilpw o'lmw'fnpJnLJ'[! ,fw'b~w1_wpJw~w'i6 [z'bu-

1npurnLur'bbpnL J' t 

"bzb'b,e 'btmfilp p.wzf..nd/L l!"ur ~puwJ'lw~'bbrf.· 1- p'b ~puwJ' J'"f 

1-5 'f[nLP,'bbrl!• 2-r'l ~puwJ'Jwlt: 6-9 'll"L[u'bbrl!• 3-r'l ~puwJ' J'"f 

10, 11, 13, 14 'lJnLf..'bbp[!t 'lbur,e I; 'b~wurp nL'bb'bwl, np U'nult1_'"JP 

t;. 111J' '"l"'"f'w'bp J'bf..w'bp~wJp pwJ'bf• m uw'bml'bbrl! p.w('af''"'l"LJb r:.w'b

f''"r:.wz[z.J.'b nwnd/Lwuf.rriLJ' b'b J'f.wt'b wnwp_[z'b br~nL ~puwJ'lw~'bbrf. 

Jw1_wtn.J.: 
9-r.ef. 'bwf..nr'l 1_brw.lzw~nd!i.rbrr. r:.wp_nrz1_mJ' l;r ~wmwrbl wnw'bs 

'hrw Jw1_wtf. J'bJw9 J'w'b: a1u w'b'lwJ' '"1'1• pr:.wr~b, w'br:.'bwr l;r: CJ. r.ef. 

Jw1_w[[! nrnz l_w1_rn1_ ~{'6.wurb[nL sw'b~nL{ifJnLbb uurpUJb9 'f{'Ji!P9 t;.w'bbt 

fl('lf2_ bJnLfil, J'wubw1_nrwUJbu' 9-nt('l/f.sf. [ilbnrbJ'wtf.b, r:.wb('Uit;,W2_P1_'iJbrf. 

urbunLfilJwb(! f. :hrnpbbpnwp [ilbnrbJ'wtf.b 1_brwpb('n'[ UJW('W'f('wf/>'iJb('(!l 

Ul'hnLr:.w'b'lbra, f..bL'"9P t(r tf.'bp 'lPf'.{!{! Z'"f''"'lf'b[pu uwr:.J' w'bw+w~1_bt 
J'pwl'b w1'b bJm{int/_, np'b w1JJ' J'urbtiLJ' I; UJW{'IIlW'JPf' J{''"'ff'P J'bt_, 

w1up'b,e'b' 'lPf'l!l! 'l'"f'a,'bbl 'lwuwP,nunLfiiJnL'b'bbp[z r:.wuwrw~ ~n'bu"ib~urt 
'Pr,enLJ' "i'"f',Mfw'btf.wJ nl_ "i'"f'ur'"'IPf' bJnL[il[! { wJ'p.n'lt_w"ibu 'lf''"'b 4_b

f''"Pbrn'l "i'"f''"'lf''"fP'bbrl! 'bz1_wJ b'b wuurrzp~n1_), nr"ibu ~w'bn'b WJ'b-. 

UJf.upb 1;, II(' bw JwJ'wbw~pb .furbnLIJ' /;(' pw('J.('WlfiiLJb r:.wb('wr:.wz.J.[z 

'l'""l!'bfilwsp "i"'f'urw'IPf' t){''"'lf'P J'bt_, nrnz r:.wJ'w[uwrw'b'bb{'nLJ' ~wJ' 
J'w'b~wtf.wl'Jw~w'b [z'buurpurnLur'iibrnLJ' :.pJ'w I;[ J'm'bnLJ' I; Jf''"'lf'P J'bp_ 

b., r:.wJ'b'bwJ'b 'lb"i"' ~J'urs.J.br Jf''"'lf'P J'bp_, b[ilh pwf'af''"'f"LJ'b r:.w'brw-

6wz1_p 'l"'"f!.'bf.iwsf.'b urrw.lw'lr'ibf.'b w.J.btf. zwur J .. J'brt 

'Pro~f. .J.hrw.lzwFw'b JwJ'w'bw~ .pnfnf...J.bt b'b 'bwt. nrnz J'w'b

T''"'''""~br, nrn'bs 1.rw, uw~wl'b, J'b'b,e r:.pJ'w ~w'b'l tb'b,e wn'bbtnLl 

UnuHw, 1958 fl. 'lb~mbJpbp 

ll. llnt.pnz 
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U' w[ilbJ' wurp~nu• nLUwbnrzp J'w(ilbJ' wurMw~w'b ~rfilnL{I J"L 'b'b u~u1_nLJ' 

I; brb.e r:.p&w~w'b wnwr~w'bhrf.' J'w[ilb,fwurMw~w'b w'bwtP'lP• 1_brt"L

Jw~w'b ( w'b"'tf.urM) bp~f''"l."'T"LfilJ"''b b. pwf'af'"''lnLJ'b t;."''bf'"'r:,"'Z1.P 

nLunLfiLUiuf.rnLfilJ"'J'p.: lln ulti.Uif'~w'bbrl! J'f..lt"''b9 f.bur J'p 2"'{'.[! t;."iJ'w'b 

~burbr IILbb'b, urb'l_·'urhrz I;[ Pf'"'{' JwJ~nLJ' b'b, k brb.el! r:.wJ'Uiurbrz ~~~~'1_

,}',LJ' b'iJ UIJb t;,pJ'.[!{!> 11('" 1_rw ~UitlfiL91.nLJ' ( JUIJ'wbw~w~[zs J'w[ilb

J' wmp~w~wb lfpurnLfilJUib nn zbb.(!(!l 

PwrJ.rw'fnL t'b t;."''br"'C."'2"1.l!, "f'P Z'"f'"''lf''lw'bf. I; 'b1_f.r1.w,} ""LJ'b 

'lPf'oll!• f.rb'b[zs 'bbl'~"'l"'9'bnLJ' I; urwrrw~w'b r:.w'br"'r:.wz1_p '1-"if'"S'"~w'b 
'l'""l!'b(ii"'SP t;.[zfiL~~~~~~~'b pn1_"''b'lwlt•ILfiJw'b 2_111111 t;.bnuL'b 'l'b'"9"'l• uw~wt'b' 

J'pw'b'l"'J' w 1'b p'bw~~~~'b l!'b'lt;."''j, {'"'9"' J' [!l Z,w'brwr:."'21.P 'l"if'"9'"~w'b '1""'
[!'bfilwsnL J' ~b'burrn'bw~"''b t;."'f'9l!, w'bqwu~wJ, r:.w"-"'"'"f'"' f/Lb f'P l"'JJ' w'b 

r:.wrs'b 1;: fo'bt"ibu f!'bfilbr9"'ll! r:.pznLJ' I;, _ t;."'"-"'"wrnLfiLbrf. nwnLfiLw

uf.rnLfilJ"L'b'b u~u1_•1LJ' I; wJ'b'b"'"i'"f''l 'lb"i.ePs' J'b~ w'br:.wturn.J. wnwp_p'b 

WUutpf.Uibp J'b~ l',m1_UIUW('nLJ'p,'J f., WUJWI 'I_W('lfWf1.11LJ' I; b('~IIL nL'['[IfL

fiJJ"11/p• J'p ~nrz.lf.s' 'IPur"'r~1_nLJ' b'b wnwp_p'b wuurp6.w'bp br~nL b. brb,e 

t;.w1_wulll{'nLfiLbf'P upuurbffl.b{'' t;,wJ'wUJWIIIUIU"'Uibnpb'iJ bp~nL ~wJ' bpb.[! 

w'br:."'lur'bbrmJ. ,fJnLu ~nrz.l[zs' nLIIntfiLwupp1_nLJ' I; J'b~ ,e.,nw~rnup r:.w

t/_wuwpnLJ' J'b/1 w'br:.wlmn1_, f.'bt"ibu 'bwb. ~~~.J.btf. pw{'a{' wu~np-6.w'bp r:.w

.J.wuwrnLfiLbrf. J'p ,ewbp J'Uiubw.J.nr urbuw~bb(', nrn'it.e t;,bzurnLfiJwJ'p 

pbr1_nLJ' b'iJ .(!Uit<UI~nLUp r:.w1_UIUW('IIL f/Lhp[z ( O('pbwf b('~.(!WilW~trLUp r:.w

" WUUI('IfL f/Lb ('{!) l 

lln b('~IIL fiL'['[fiLfilJnLbb I;[ f.rb'bs t;.bUIWlfUI 'I_W('lfW911LfiL b'b UUIW

bnLJ' fl"'('J.('WlfiiLJb t;,IU'iJ('Uit;,W2_1_p 'fWUf!bfilw!JnLJ', nrnzbtn1. b('W urrn

t;,,LJ'{! br~"L f..nznr P."'J[z'b'bbrf.: 111'1 P"'J[z'b'bbrf.s J'b11[z, w 1'b I;' '1Jw1p'b 

r:.w'br"'r:.w z1_p r:.pJ' nL 'b,e'bbrf.• blw~bur w 1p'b f..'b'lf.r'b I;' wnw2p'b wuurp-6.w'b[z 

~wJ', [z'bl."f.bu [!b'fnL'b1_wJ I; wubl, 'lt)"'lP'b r:.w1_"'""'f'"'f1Lbrf. ~wJ'w1w~w'b 

upuurbfiLbrf. nwmfiLwuf.rnLfilJ•ILb[!: lln"'-f.u[z upuurb&brf. L"LJJ'w'b r.w

J'wp "'l'b 'lb"i.[!'ILJ', brp r:.w1_wu..,pmf1Lbrf. filf.1.l! r:.w"-"'"'"f' I; w'br.w1ur-
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'bbrfr {Jqfr'b, J 2"'~1_nL,/ I; 'lburbrJfr'bw'bur'bbpfr urlwnLfiiJw'b "'"i"'l'"'url!' 

Uw~wJ'b, "'1'1 "'"f'llpwur'b wp'fb'b pwqw~w'b l_l; 'ldwJfr'b t:.wqwuwpt~Lffi,brfr 

LUJb"ffrufr ufrumbJ'bbpfr ntunLm.wufrrnLfiJJwb t:.UIJwp, npn'b9nLJ t.wqw

uwpnd/Lbpfr {il/rq(! t.,uqwuwp l_l; Ulht.wJur'bbp/> filqfr'b' 'lb"l$• np'b w'bun

•/nr I; urwrrw~w'b t:.w'br"'""'z1ft urbuw~bu•frs, ptuJ9 zwur ~wpknr t· ~ft
l'"'"nLfiltnLbbbp/> t:,"'J "'I'' U.'bt:.pwrlbzurmfil J'" 'b I; "'""''l"'9b/, J wu'bwqn

P"'"ibu, Jzw~blnL Joumrfts'bbpfr urbunLfiiJnL'bf!, "'Juft'b$'b' fiJ,fbrfr wJ'b

"ffruft uftumb,/ft, npn'b$ 'l"'uwqn[•t/wd b'b .Ift .[!w'bfr urn'lbrft'l nt "J"t'bb

rft9 (IIU'l_~W9Wd $1UilLU~IItU/r ~Wd IIL'l_'ltubf/liiLb "''lJ"LIIIU~bbp11Ld1 u.,'f 
urbunLfiiJnL'il(! IIIIIUif}qbs zmur fuur k ~frrwnllt{JJIILbbhp 'fUliU" 'fdiUJfrb 

t:.IUtfiUuUipndiLh{'/' ufrumb11itbpfr utbumfill"'b ~twC.,fw'b~•brfr9 'l"'l'u ziUut 

pbut'fWI,Uitlbb pnuf I lfJnt II f/n'ltf/rs 1 'fd Ul J{tb t:.wt/tu IIW/1111 .'fitbpfr ufruurb fll,hrfr 

NLIJnL:filluu/r(IIILdf!_ "fiUt:.wby_ UIILU12_Uiflf'b9 tftltdb[nL /., NLIInt fli,wuftrb/IIL 

pwqJw~w•fr (wJ""fb" ~nt__t/wd' •fb~urnftUt~mb 1/"''f 'ftlmJlt'b) urutptUdnL
fiJ /'" ~.'bbpf!' If ... (Jb,f "'ur"~"' Jfr9 t:.bniiL ~tub'fbiUd tl'IUf''f~"''b.'l J nm pwq.! w-

l."'P (1Unw2fr'b t:.Lrfilfrt' .f!"'""'lw'r) "'"'{'mont{JJw'b qbpwpbrJ'ul J;_mzw

"i"'ur /.,, t:.wfi.w/>t, u/ztwl "fWtnfthpw,'/IILfli,br /;b WllW2_fPbltLd. ftrUI~tubntd 
uwii"'Jb, "'J'I 'f"''l"'P"'I'f! qnun tfw(ribJwm/>ftw'tw'b, wb'ltml t.frffLw~UI

'bmJ' t:.utbpu/>wzqwl,_u'b 'lm'lwt/rtup I; k ~"'pknp qb'b.p I; dwnw1mJ Jw

filb.!tuurfrllw~wb zmm t:.butiU'l_RUliiLfiiJnLbbbpfr t:.w.fwp, /tbl_"fbu bwh !f.fr-
'[/r/[UIJIILd IlL tfbfuUI'bfr/ftUJNLdl ' 

~tupa(IUI'fNL.(b t.wbptut:.IUzqfr 'fiUU(!bfi/wsft hp~f'"f"f pwd-ftbf!, np(! 

piUq.!w'b'lw'ftb{'/> t.w'bptut.tuz/>q I; ~nt_qnLJ, 'lPIU'l_qnLJ I; Jb~ w'bt.wJmnq, 

P"'J,'I ~,..J WJ'-"IliU~t Ulumft{,,..'bft ,j b~ t:.wquwwpJ wb tttumffitutuftpnL{J Jut.! pt 

4.wzqfr wnhb[nq . .[!wntU~muft t:.wqtUuUipnLffi,brfr l"Lddw~t t:.w.!wr pwbtu

aL.fr 'fnjttLfiiJnLb(!l pbwf/wb l;p npnbbl /:,IUdiUbdtub putbwJ.L.br Wtfblfr 

P"'rar wumft{,,..'bft t:. ... q_wuwpm11itbrfr lnu)JIU'b t:.uulwp: tqwm.!tUif"'tn1,Lt 

t:.w'bpwt:.wzqfr IUJ'I pwrl/>b(! t:.b'b9 "'1'1-"ibu l;l 'l"'l''l"'9bl I;, (!h'f n[tiiLd 

brr"l''l k tnrrnr'l wumft6.w'bft t:.utqiUuwpn.ffltbrfr [nLddwb pw'bwal.brf! 

t:,,..Jm'b,..phpqbl b'b 7-bnlw XVI 'l"'rnL.ft '1-l'w'b/>9 t:.burn u~uqbs/>'b w'bwp

'IJnLhJ! npn'bmffi,b1, "'J'b"ffrufr P"''bwM•hrfr• ~pnh.[! t',ft~''lbrnr'l L. wqbd• 

pwpJ.f' tUuur/>~w'b/> t:.w1wuwpnLm.hpfr IUr.!wm'bhp(! 1/"'P"'l"'bmJftb "'f'
mwt:.wlmbl "'1'1 t:.wt/_wtJwpmJ'bbpfr 'l"rJw~ft9'bLpnq' wpJwurw'bzw'b'i.b-

r/> O'fbnLfil JWd P' filb~nL 'l k ;wm pwqJ wt;.wrllw'bft mbu.[!nt/t ll.n npn

'brnJ'bbp(! zwpntbw~1_nLJ l;fr'b Jfr'btk XIX 'l"'rfr uii/>'IP{!I bpp. qhnw"fbu, 
1U"fw9m9qh,9, np "'J'I"ffrufr pw'bwaL.b{' 'lur'bqhl t,b'b ""'(tn'l_ L., "I' pnl"l' 

tUumfr6.w'b'bbpfr t:,IUJwp1 u~uwd t:.ft'b'lbl"'l''lfr.'J• lfNJIILfJJ"Lb IILbhb w.!pn'l-
2."' (ifrq 'fnpd w ~/r 9'bb pnq t:.,..q_"'""'r"Lf/Lb 1•/r bnLJ~•ftull ~n'b~pbur opfr'bw~'bb p, 

npnb9 W[tdwur'bhp(! t_L'i. 'twrn7. 'll"fbl wptfwmwbzw'b'bLpfr o'lbnLfiJJwdp: 

~wpJ.p 1Uuurfr6.w'bfr t:.IUqwuwpnLm.brfr l"'J,fm'b ::,,Jwp pw'bwJ.i.brfr 

(IIU91U'tiUJRL{iJJ11tb(! zwur mfump t:.wb'fut.fw'i.$ },"f/;Ln.[! I; t:.mtfwpb[• IUi,-
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"IJJliiiUrm.J 'ffrf.brl//is/nul br~riUt_IU+nLfrltnL 'iJnLJ I if..blturnriU~UJ'iJ UIIJJrUJdnL• 

/illnL'il'ilbrfr mbunLf1JnL'ilf! frr t;.b,UI'IIU lf.llll''I:,.,!JnLfll.r uuriU'ilnLJ I; t:.w'ilrw· 

t:.-ztffrs 1 nLru' f.nL'il~flfrn'ilwl UJ'iJUJLP'lnLJ ( UJ'iltfbru.UI1•UI'ilfr urUJrwd-nL

p1nL'il'ilbp)r "frrwn.nLfrltm'il'ilbpfr pwqJwqw'ilnL{rJJwJp nL 'ilzru'ilur~nLfrllwJp 

fr'ilt"llm J-(rlbJUimMwtm.J, Ult'il"lbu l;l JhP,w'iiHwlnLJ, f/!frqfr~-~mJ £. 

urhfr!'ilfr~-~,..'il 'l:frmnL{riJnL'il'ilbt'm J 1 'ldUIJfr'il t:.-'ilr.ut:..uz/rtfb .un.U11JJ t£nLJ 

. {- .un.w2_p'il(! r.w'ilpwt:.w;_q/r pwq•f wfilfrq -6.1nulbrfr filt[nLJt 

P-qJw'ii'IIUt£brfr r:. ... 'ilpwt:.IU;_/rt/.e• npf! 2_1UUI m.uu'il.uJiw~'ilbrfr eft¥ 

fiiiUfi.J!ni--J I[IUfl'l"''il.nuJ' l;p nr"fbu 'l:frur'nL/UJnL'il Jh~ .u'iJr.w,urnq ~IUJIUJIU• 

~Uib r.uuurfr-&.u'iJfr Jh~ r:..q.uuwpJ tu'il t[bpwpbrtiU[' IUJJJ Ulflfbb t:.pfl&w• 

~UJbnLJ wq.upurq.uq l;z "r f;.f.urtu'I:UJ 9_1Ur9:1Uf/nLife flw UUIWf/b[ I; Jw

uwJp ~nl,"f[f..J!U +n+nfr!w~wbp lpnLb~flfrlu"j,brfr urbunLfiiJIU'iJ nrnz [IIU

Jfr'iJ'iJbpnLJ 1 fru~ t:.pt£w~w'ilnLJ\ t[hrw-&h[ I; 'fiU2_Uf/r urbunLfilt"''iJe, nrfr 

Jtuu/r'il ~P,nub'il.e uurnpl.r />u~ fr'ilt. t[bpi.LipbpnLJ I; Jfr ,J!tull/r I.LI'iJI;..,.Iur'ilb

rnt/.1 f11Ulfl nl_ filh 'ldUIJfr'il, LUll su.'il~ws ... J wuurfr~w'il/r t;.I.Liqi.LiuUJrnLIILbrfr 

ufru::bJfr qbrLUpbrlLUf 2_LUUI 'fJtfrurfr'iJ t:.rursfr'iJ ( 111 /'1 r.Wf'f/{!l R('(! Jfr.u

tfnrnLJ 1; P-rar.u'lnL 1'/i r...,'ilriUr.IU;_qfr 'lwue'ilfl.usnLJ J 2."'~"-"'l br~nL 
nL'l'lmfiltm"ii'ilbrf!• -1'1 'ilmt'il 'fiUUf!'ilfil.ugnLJ 'lrbfilb l.P znztut{tt[nLJ ), LU"fW 

UIJb f!UUI l;m.frltru'il qbprufl-hpmJ I; Jru[ilbJruu.Mrut/r Jp t:.UJurnL~ ~I"''IP• 

nre f..u'iJrrut:.ru;_t[tu~UJ'iJ hrltrUJi_JUt{tnLfiJJnL'il I; ~nl_t/.nLJt 
U.liJ UfUIJJ.,.'iJ'iJbrfr t;.Uirf//r U"fUJII.Pl_ [IILdnLJe, nrn'iJfl UIII.~IUJnL{JJUib 

'lb"l.fnLJ t;.UJ1_UJuUJrnLJe ~-rn'l 1; ,..pJtuurtu'ilzUJ'il'ilhrrfr Jfrpngnt[ l"Lat[bv 

urtfbl t f.r ... 'ilufrtus/r J"'(rlbJ ... urMnu q. ... lnL ... 'il ( 1811-1832 }t tr ... t:.b

urUJqnurnLfriJnL'il'ilbrf! 'iJ;_UJ'iJUJt[nrhl b'iJ J',,..'iJrUJt:.tu;_t[/r 'f.IUr'I:UI!JJUI'il 'ilnr 

IIL'['lnL{JJIIL'iliiLrl nrn'il.e tup'fbb XX '1-rm.J, 'lhrJw'ilui!JP ~fr'il-f. ... 'bpw

l; ... ztfru'lbur 1;. 'Ltnurhrfr ( 1882-1935) -lfr1wurnLfilJnLb'ilhrfrs t:.bmn 1 1\"''il

'l:bsrfr'h f.w'iJrUJt:.tu2_t/.IU~IUb 'l:frlftnL{rJ[IU'il lu'il'lfrrbbpfr tfbrwpbrJIUl 'ilnp urh

UUJ~bmfr a£tut[nrJ UJbet U1JJ wr'l b'iJ w'iJt[fr6_blfr I; I np J',UI'iJ('IUt:,W2_t/./r 

~b'ilmrn'il ... ~us'il t".wrse P"l"rntffr'il l;l t.-t[-u.,.pmt£brfr munLf/LuiU/rrnLJe 

t,/;t ~-'ilrwr..,.;_qtu~w'il f.burtuqnurnL{rJJ-'il fru~w~us'il usn.usr~-'il "lhur.e I; 
r.-J,..rbl t:,,.,'/ip..,f.w;_q-~w'il 'lnpdn'lnL{rJJnL'il'ilbrf!• npn'il.e 'bJ,.,'il h'il 'lnL

J.,.pJUJ'ile ~IUJ (JIU9._JlD"flDUI~JUJb(!1 UIU~IUJb ~1UinUJr1_nLJ bb, filhr£u, nt_ 

fil "h r, t./u.n: 
Ur'lb'il '1"1l'"fi1U~tubf! t:.wr~us'1rtf..,J I; tfr'hnd f/>frqHtutfr 'lwue'ilfil"'

snLJ 9:n('d nLbb'iltDfRL nLJbrfr 'lnLJW[IJIUb 'lnrJn'lnLfiiJw'iJ f.hurt ~wJuJ~
Uwrusb'ilbrfr nL J,.,'il~tut[wpJUI~tub fr'iluurfrur~Lur'ilbrfr ... n.,..tfr'h ~nLpuhrnul 
nL UnLfl&tuu/rrtfn'l JIU(clbJ IUUI/r~tul/Wb UITI.IUfl~ ... 'iJ£re pbpiiLJ h'il t:,,.,brw

J',UI2_'/. ... ~ ... b 'lnrJn'lnLfilt"' 'il'ilhrfr pwqJ tu(rl/rq opp'iltu~'ilbr' Jwurrfrs'h4rfr 1 

f/>m.'il~flptubbpp 9:mJturnLfJL nL pwqJIU"f"'ur~mJe, urwpiUdnt{JJwb at..,.

+nfr!m{JJnL'J,"j,bpp t:.bur1 qh~mnp'ilhrfr 1\bm ~.,.ur ... rtfn'l 'lnrJnrzmfilJnL'il'ilbre 
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.£. wu'ilr U.t'l 'l:nrd-n'f.nLjiJnt 'il'ilbre un1_nr'"P"'r 'i~J w'il b'il {J1_brfr f:ebm ~w
urwrl[n'[ 'lnrJn'[ni.fiiJnLbbbrfrb /.,_ bnLJb wbnLb'ilbpb nL'ilb'i11 Utu~W~'iJ nrnz 

t:,IUUI~nLfiiJnLb'ilb('l R('Rb.B 2_WUI unt[nrus~wil bb [Jqbpfr 'fb"J.BnLJ, brpbf/i, 

,t,ew'hm J b'ilr Utu"lbu, z.wur t:.wf.wP, £. z-m ~rurl..nr 'lbUJ.ehrnLJ "lwrq

qnLJ b nr 'lnrJn'[nL{JJnLbf! urb'[wt{tnfr!btfr t_l; ( UlrUIWfrJWll' ~UI,"Uiq I; 

.r.urur-'lrfrt.'ilhrfr 'IUiuiUt[nrmfiltnL'hps)~ fru~ brpbm. tt' 'hUJk qnLynr'lblfr 

JJ (briE.e pwqJtuUJIUur~frt.'ilhrfr tururtu'll'lwle ~IUP,qwd- 1; +IU~tu'IJhrfr 
urb'lbrfrs }t 

~rubptut".Uizqw~-'il ufruurbiiLbrfrg, wlufr'il,e'il' Jfr fr'ht-nr pbnLtfilfr 

/;[bJbburbbrfrfl f1111'[~Wf11Ud ptuqJnLfi1JnLbbbppf1 1 npnbg t:.u1J1Ur t:,UJbpUJ

t:,tuzqw~UJb npn2_ 'l:nrdn'[nLfiiJnLbbbr bb UIUt',JUJb1_1Uql tun.UJqh[ upumbJUJw 

Utp~ IILUIILf/i,wufrrnL{JJIUb bbf/IUr~1_nLJ bb nt_ 2_WUI, t;._UJJhJwmrupiUr 

UJ1_btfr ~~~~rt.nr urbuw~'ilhre' U.n"lfrupb h'h, Jwubwl[nr-"lbu, 'lwzmbrf!' 

'1-rwb,e f.wbpwt:.w;_qw~IUb WibUJfru/r ufruurbf/i,b{' bb, nrnb!JIILJ 1 /rrw~IUb 
filt[hrfr ufruurbJfr t. ~nJ"Ilb,eu (Jt[hrfr upu1111hJfr 'iiJtubnL{JJtuJp, uLUt;.J,..'iJ-

1"'6 h'il 'lnLJ,..pJw'h nL p.,.qJ,.."Iwm~J,..'iJ ynpd-n'lnLfiiJnL'L'ilbre' bp~nLUb 

/;[ urb'[IU+nfubJfr If(. qnL'I:nr'lhlfr bb, ~UIUJ.l[tud hb p1Uzfr1£tfrmfiii1Ub orhbw 

.ent[ ( IUJufr'il.e"h' frr ... 1_ ... gfr t +IU~"''Iabre ptuflbl"L unt[np ... ~w'il ~w'hn'ile) 

.£. oJurq ... J b'il t:,IU~LU'Iwra 'lnrd-n'lnL{JJnLb'ilbrn1.' t:. ... 'ilnLsfnq nL ptuJw'ilm-

J •qr '1-... zurhrfr urbunLfiiJnL 'he p'h ... ~ ... 'b .,.,."l.,.rbq t.;.,.'b'lfru ... 9 ... q 1\.,.qiU-

uLUr"Lm.brfr urbunLfiiJwb 1\bur.,.'lw 'l.,.l''I.,.9Jw'il t;.,..J .,.(', fru~ 'ilp,.. t:.frJ

biU~IUb UJnL'lhre' r.IUbpLU::.Uizqtu~IUb filt[hrfr 'lwzmhrfr mbunLfiiJnLbe £. 

+.tu'bptu:;tuzt[ ... t,w'h lpnL"h~sfr ... 'ilhrfr 7-wzmhr/r mbunLfiJJnL'he, 'hp ... "h ~IUUJ.bsfril 

t:.tuJ zu"lwm ... u{uUJbiU(JIUr filt[hpfr urbunLfiiJIUb k ~nJ"Ilb.eu •frnt{tnfr!w~ ... 'ilfr 
/f>nL'il~sfr ... 'hbrfr urbu nLfi:IJIUb t:.hull F ... rarw'lnLJb t:.w"hrwt:. ... zqfr 'l"'ue'il(ilwsb 

Jrr sfht_ (!b'f'lr~nLJ I; 'JLU2_tnbrfr urbunL{riJu.tb UIIU('fiiU~lUb bhriUdnLfi1JnLbe 1 

Jru~ '1-ue'ilfil ... s/r nrnz piUJfr'h'hhr' J'fr ,ew'ilfr .,.bt:,..,,m'ilbrnt[ p-qJtu'b

'JIUm.hrfr· J LUmrfrs'hhrfr 'hnrJ -L a&brfr p ... Jfr'il'hbre• Jfr.u'h'ltuJfrs z-

riU'Ir1.nLJ bb ~IUJIMJIU~utb t.;pJ'iiiU~UJb 'f1U2_U1p fb"f.J!P f)IUJIUfll 

'1-tuzurfr 'I:UI'[UI+IUr/rs u.tt[htfr [IUJ'iJ f1U'[IU+IUr t 0'l"'~" 'IIU'lWPIUflf!_l 
,. urtuppbrnLfilJnLb 'JIU2_tnp f/,UJ.J!P• IUJUUIU'[ "'l''fbb l_p UJ1Ut:,IUbp1_mJ f'IU• 

.JUJbslw'il /rrw~tu'ilws'hhtfrnL{iltnL"he t., pwgfr '1l'"'bPS• p.,.qs/.,.UJ,..tnltnLJe 

-'lwrn'l I; Wburh'luflfrn/ublfr h_ bnLJbfru~ wbqnL'I:n{lfblfr [pbh[l O'l-~/r "JIUr

"'_UJ'I:IILJb opfrbLU~bDr b"iJ' pn[n(' IUJ pn'[t_ (bbputlf.JIUl /.,_ fJIU91UUIU~UJ"iJ) 

[ilt[l.rfr pw'I_JnL{JJnLbe1 sib~ ... 'ilr..,.lmnq pLUqJw'il'lwm.brfr ufrumbJf!., frr"'

lfUJb <frnt{tnfrsiU~tubp /rriU~UJ'iJ f/!nLb~flpUJbapfr upumbJe1 O'liU~bhrfr urbunL

fi:IJnLbb frr Jbr_ f!b'l'lr~mJ t t;..,.'bp ... r.wzqfr "'J'h"lfrufr t:.fr'il t.1nL'lbr, fr'ht.

""tfru/r.e h'h t:.frUJ4r~nJ UJ.lh.eu ufruurbfli.brfr urbunLfiiJm.be £. fr'JhiU[bhpfr 

urhunLfiiJn.Lb(!l UIJ'il ~UIUJ"Uid t J IU(ilhJ IUUffr~-~~IU'iJ Jfr zwr.e 'l:frmnL{JJIILb

"kbrfr t".hm, J ..... "b ... t[nr'""lbu' 1pnL'h~9pnbwl ... 'btut/r9../r !\bur £. -r'lb'il 
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J ,._ m.f! I; qnr<l ,._,J lppqp~wlm J r flwrar'"'f"LJh f.w:'brwf.wz..j_Jr 'l'"ue:'b(Jw-

9f!• f!UID l;n~t.fJ·Jwb, "fW['nLbw~nLJ t JpwJb o'lw~p uwf.JwbnLJf!r 

'IJrrwnnLfJJnL:'b:'bbrfr l;'t w1_btfr JbJ wu"lwrbq nL:'bp fuJpbf'P mb

unL{JJnLhf!' lunLJp ~"l"-"' J I; Jb~ f.pJbw~wb qnr<ln'lmfJJwJp f.w:'brw

t.wz.j_w~wb upumbJf!, f!b'J nrnLJ' UI/'J 'f"('Jn'fnL{JJt1Lbf! "fbLn.[! I; qnL

'f"(''fb[p Lfr'ilfr, (Jb~"L'l lr. nl_ wb"lwJJw:'b mb'lw<frnfubtfr lr. "Ibm./! I; oJm

.j_wJ- tfr:'bp t.w~w'lwra qnrrl-n'lnLfJJwJp' pwdw:'bJwJp, b(Jb f.pJ'bw~w'ir 

qnrrl-n'lmfJ tnLbf! pwqJ WUfwmiJIIL J I; w:'b.j_w:'b.j_ wrl t lJ.J'I"IPupb 1;. oppbw~~ 

wJ'pn'fp_ (J1_brfr pw'I.JmfilJ'ILbf'' qmJwrJw'b qnr<ln'lnL{JJ'uJp , pbl_Ufbu Lr. 

'lrw~w:'b Jrrw~w'iJ [J1_brfr pwqJnL[iJJmhf!' P'"'lJ w"lwm~Jw:'b 'l"f'J"'l'IL

PJwJpr luJpbrf! JbJ- 'lbr L'b fuw'lw9bl · 'lbnlr.u 9•wlnLWJP mbunL{iJJw'il 

J'b2., f.w.j_wu"!rnd/LbrJr' wftd' wmw'bzw:'b:'bbrfr JPl"9""- lmJblfrn~~.p Jwh 1_b

rwpbrtwl (,UI('!JnLJ, pu~ bb('~UIJIILJ'u b('Wb.j! ~wrlr.nr qbb.j! bb 'fUI2_Lnbrfr 

mbunt_fJJw:'b Jbp' br~rwzw<frmfJJw:'b zwm pwJp:'b'bbriiLJ, mn"l"l"'IP,.,_ 

lnul, Jr:'bt"lbu :'bwlr. J'w(JbJwmp~tUJP9 'lmru' pJmrb'lw'lpmmfJ!"LhnLJ~ 

mbuw~w:'b lppqp~wJuLJt f!iJ'If.w:'brw"lbu, ~Jrr,wnmfJJmbbbrJr wu"lwrbqfr 

f!h'Jwraw~mfJJwh mbuw~bmfr9• f.w:'brwt.wz.j_Jr P"l"£' i.Jm'lbrJr Jbp_, q<lw-

.Jpb f.w'brwf.wz..j_p!J t.b,,, f.wp_nr'l mb'lf! 'f{''""-"LJ I; fuJp.brJr mbunL{tl!nL~ 
hf!t lfbr 'JWUf!bfJw9f! "lwrmiiw~nLJ I; ptJpbrft mbumfJJwh t.ftJ,L·h.j!

iibrJr'h :'b1_/rr1_wJ- Jp 'llmfu: 

lJ.Jb:'bw.j_brp_p:'b urwu:'bwJlw~:'bbrmJ Jwqbl lr. '"£''"'1 qwrqw'iJmJ I; 

f.w:'brwt.wz.j_Jr Jp :'bnr p'ilwqw.j_wn' umpm~mmrw'ilbr/t mbunL{tiJ'ILbf!t 

llut('IIL~Lnlll(ILU I; ~nl_.j_tiLJ br~IIL qnrJ-n'fnL{iJJwJp f.wbrwf.w;_.j_w~LUk upu

mbJe' qmJwrmJn.j_ nL pwqJw"lwm~mJn.j_: lJ.l'l qnrJ-n'lntfJJ"' 'iJ'iJb{'f! 

"Ibm.[! I; mb'lw<frnfublfr lr. '[lll'f"f''l~lP Lfr:'bb'iJ, pbf"ILu 'ilwlr. pw1_wrwrb'iJ 

f.butlr.JWL "fW(,Wb'l.bbrJrb• l;lbJ'bbmp Lr.' lfnllfiU('(!• lr.' LUfLnW'J('JW[b\ pb.j!'j, 

/rr f.bm, "Ibm.[! I; t.w1_wuwr1_L'b '"1'1 hmJb l;lbJb'iJmp'iJ, b(Jb br~nL I;Lb

Jb:'bm'bbrfr qmJwrf! f.w.j_wu'"{' I; iirw:'b!Jp!J Jb~Jr:'b, w"lw wrm'"'lf'l'"lf! 

f.w.j_wuwr I; Jlnwpb lr. f.wlrw'lwrae: UmpnL~LI111LfWJP orfr'hw/1 I; rl-utnw

J"LI' pbwfJwb {J1_brp upumbJe' 'fpmwr//1_wJ- f!h'Jf.WbiiL(I wJb'iJw<frn.j!(' 

pwqJw"fwmp~f! lr. f!b'Jf..wbntf' wJbiJwJbJ putdwbw('W{'f! 1_bp9hU[IIL 'f"('

J-n'lnL/JJnLbhh['p b~wmJwJpr llmrnL~miiL['wbb('P mbum[ciJ"Lbf! f.bmw

l!f!{'l!P{' ~w"lb{' nLbp fuJp.brJr mbumfJJwb lr. o'lwt1iibrJr mbunL{JJwb f.bm, 

pkl_Ufbu :'bwlr. pwqdrtLfJJnLbbhrJr mbumfJJ'"iJ f.b111. br~rwtw•f'n•fJJwb f.Jr'b 

f.J,~_'lbrfr!l Jb~e' "I£'"1L~mp1_ br~rwtw<frmfilJn•'iJf!, "1"'£''1.1"'·" 1;, "£' f!u<n 
l;mfilJwb ULnfiiL~LniiL('W'iJbrJr mbunLfilJulk Jp Jwuk 1;. ~UI('b[p I; kzbl 

kw/.r. ULnfliL~LniiL('Wbb('p mbutiLfilJwb Jp JnLm.j! /;[b~Ut('W~wb !JIUb!Jh('p 

mbunL{JJwb Jbl : 

luJpb('p mbUIIL{t/Jw'ir, O'fW~bbrfr mbuiiLPJWb lr. ULII('IIL~LniiL('W'iJbrfr 

mbunLfJJwb wnw'bJ.p:'b Jwubr/r Jpp_lr. 'l"J'ILfJJnLb nLbb!J"'l "f'"Z 'l.'IL'flM-
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Mmw~wbnL{JJnLhf! f.w'iiqb!J('bl t f.w'hrwf.wz.j_wlJwb upumbfiLbrJr f!b'lf...,iJmr 

.,bunL{JJwb {~wJ' f.wJe'iJ'If.w'bnLr {nLbp1_bruwL} f.w'brwt.wzp.j_~br/r) <lwq

Jw'iJf!' lJ.J'J mUIInLfJJnLbf! 'Jbnlr.u unu~ wJbiJwwnwl_pb .j!WJ[b('iJ /; wrbl, 

uw~wl'b '"f''IL'b q<lwqr1_mJ b'iJ 'brw ~nbmnLr'bbrf!' pu~ f.wJm'ilwpbr'[w<l 

'fw"ff! Jw{JbJwmp~w~wb mrwJwpwbmfjJwk f.but (lnLJ[ /; mu'lP" t,nLuw

["L t.bmwqw [IIL[''l. qwrqw!]'ILJ: 

U.'ilzmzm, 1_brf! 2'"£'"''1£'1wJ ufubJwJnLJ P"L"r""-"b l;l lft mb'lw

..J.nrt[IILJ f.w:'brUir:.wz.j_w~w'b qpmm{J J"'b pwq,fwq•ub pn.j_w'iJ'Iw~nL{J J"L bf!' 

lfwu'itw1_nrw"lbu, qnJnL{JJnLk m'iJb:'b f.w:'brwf.wz..j_p Jp 2.'"£'./! pwJp'biibr, 

nr"-ul! uwr:.Jw'bw~Jr9 1.-u Jw(JbJwmJr~w1Jr wJL pwJfr'iJ'iJbrJr'iu u.!'I"IP"rii 

./; mn"l"l"'IP'"~wb f.w'iJrwr:.wz/r1e· nrb IILUnt ffl..wufrrn•J I; f.w'iJr..;t.wz

.j_wl/ulk wJbUfpup ,pumbffi,br, nrn'h9mJ qnr<l"'l'IL{JJnL'iJ'bbr'h w'bf!'iJ'If.wm 

b'b' '"1'1 uftumbtl'hbr/r l;lbJb'bm'bbrJr f.wJwr uwf.Jw'b.j_wJ- Jp "£'"2. mb

uw~p qmqwJpmmfilJwb pJwuutn.j_. '1£''" orJr'bw~ I; Jrrw~w'iJ (J1_brfr upu

mbJ f!' Sn"ln l"'IP"'I/wb f.w'hrwf.wz..j_Jr'b Jn m I; wbf!b'lf.wm { ~wJ {pp} 

JuJpbrJr mbunL{JJmkf!, "f'f! pwqJw{Jp1_ ~Jrrw•uiLfJJnLbbbr m'bp br~rw

lw<frtiL{JJwb mwrpbr f.wr9brniJ I mbuw~wb /f>pqp~wJIILJ, f.Jr'lr"'JPhw

Jp~wJnLJ: ,.. '1/;"1, (/r/r p1JpbrJr mbunLfilJ'ILkb '"}.l!P I; f!b~'bmJ f.w'hrw

t.wz.j_w~wb1 mn"f."l"'IP'"~wb, brlwwlw'pw~w'b lr. lpnLk~!Jpnkw[-utbuwpw

~w~w'iJ Jbfiln'fbb('p WJb"f~up Jpwr:.[nLU.j_wJIIL{IJwJp 1 "£' fi.pzm ~[pbh[' 
WJh f.wJwrbl ·J,u{JbJwmp~utJp wnw'bap'iJ fi.JnL'l' CJ•nJnLfJJnLb mhp, WJ

bnLr:.bmlr., f.u./#rwf.wz.•[w~wb ~'urqw1_nrJ'"l upumbJbbrJr mbum{JJm bf!, 

"f'f! J-wqbL I; br~rwtu."[,m{Jj•u'iJ r:.pJm_'bl!'hbrJr qrl-n.j_ mwr1_"'l t.bmwqn

mm{J !"L'iJ'bbl'P ll'""I'"~!J"LfilJwJ p lr. ~JrrwnnL{J J"Lb'bbr I; qmb[ lp nLb~!Jpn

'bwl wbw[pqnLJt •{Lr£w"lb"• u~unLJ I; 'l'"f''l'"bwl 'fpfPbrb'ii!Jfrwl f.w'b

rwr:.wz.Jr1.f!• "£'{! bnp //w"fb(' I; t..wutnLUIIIIILJ f.wbrwf.wz..j_p /.r. 'fpfPbrb'iJ-

!JP'"l r:.w.j_wuwrnd!bhrJr mLumfltw'il Jpp_lr.: . 

f•'iJ.j!'bp'b f.wu~wkw[p 1;, "£' r:.w'brwr:.wz.j_w~tub qpmnL{Jfwb w1'b <frwr 

l"Lb 'l'"f''l'"!J"LJf!., "£'{! f.wu9rhl I; 'hrw'h wJuor1_w 1_pfi.wllfr'iJ, "lwmwf.w

~wb lP b'lbl. WJb r:.w'b']puw9bl I; Jw(JbJwmplf'utfr f!b'lf.w'ilmr 'l'"£''1'"9-

Jw'b ,ftuuf! lr. 'ilzw'bw~w[p l_wrpn.j_ <lwqbl I; Jw(lbJwm[t~w~wb JJnLu 

qpmmfilJ"L'iJ'iJbrf' ~n'lJP9 f.w'bpwf.wzt/pb wnwp_w'fr•[n'l. f.wr9brfr'b "lw

mwu{uw'bblnL w'bf.r..,Jbz.mnL{JfnLkp!J: lfJnLu ~n'l.JP9 /;[' f.w'brwr:.wz.j_p 

'l'"f''fLU!JIILf/L pb.j!k IILkh!Jbl I; /.r. IILkp zwm JbJ- Ul'f'Jb!JnL/JJIILk qpmnL

fiiJLUk f.wrw~fr9 fi.Jm'l.brJr qwrqw9Jw'b 1_rw, "£' wiLw'ba'bw"lbu ttLdb'lw!Jbl 

/; z'bnr'.Jr.j_ ~p('wnm(t/JIILkbbpp LUJb 'l.'fLU[p f!k'Jw['aw~Jw'iJ, "£'{! pbnrnz 

I; JwJ LUbW~w~p!J f.wbrwf.LU z1r• f.wJ W('• 'J('LU zbnr'.Jr.j_ l;l brpbffL hiiLJbpu~ 

JunumJ b'iJ Jw(JbJwmp~wJp wrfJ mb'fp IILkb!Jn'l fl:f:,LU'iJ('Wf:,LU2_1_w~WkW!J

Jwb}) Jwupbt 

l,w'iJrutf.wz..j_p 1_brwpb('JW[ Jbr W('Wr) W~bW('~f! 111. Jpwfb l._LU.Pw-
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'I.W<;_,!J pn..nL!Jfr~ 1;, WJlf.t "f.WLn~brw!JnLJ' l_/r UlWffrU Wl'l 'ffrmmf11wfl 
'lwr'lw9Jw'U "'.wmJn,_f11w'h Jwufr'hz fl,_uurfr Jb'h.p w1u 'hb,.w,)n,_p1,,_ruf! 

~wrfwrurb'h,e t:.wi.r"'t:.wz•ffr "'.wmJn'-f1Jw'h zwm t:.wJUin.nm "'~i.wr~nrf.z 

~w'iirwt:.wzrf.fr "f'"Z t:.wrsbrnrf., Jwu'hwrf.nrw"'bu' "i"'rtt.w'l"'-l<;., t:.w

rf.wu"'r"d!Lbrfr l"'-,),,_J,rf., qpw'lrfbl b'h '1bn£.u pwpbl"'!Jfr• w"'.w 'bwk 

;:,,,_ 1'b J "'[tlbJ "'mfr~nu'hbrez 11.1'1 JwJ "''b"'~"'Zf'l"''bfr t:."''br"'t:."'Zr/."'~"'<;., 
t:.bmw'l"'-""'-/11"'-'b'bbrfr 'fW'fwf1'bw~bm t:.w'b'lfruw'Un,_J b'b ;:,,,_1<;., (wlb.Jr 

uw'h'l-rfrwsfr) J w{1bJwmMnu '7-frnlpw'hmfr ( J. p. Ill '1') umb'lt)w'lnrt)nL

{1JnLbbhrf!l ~bmw'lwlmJ "'1'1 t:.bmwqnmnLf1JnL'bi.brf! qwr'l"'!Jf'bl b'b t:.'b'l-f.r~ 
JwpbJwmMnu'hbre' llrfrwpt:.wpw'b ·(VI '1•), F!rwt:.Jw'l"'-"'.mwb (VII '1·)• 

f!t:.wu.e"'r"''b (Xri '1-·)z l,"''brwr:.wzr/."'~"''b ;:,"'f'!Jbrfr "z"'~"'-"f! z"'m rf"''l 
/; u~urfbl !lfr'hwumw'hnLJ'' flJw'b 8w'hf! (II 'f• J. p. w.), 8qfr'h flnnL

j_w'hl! {I 'f•): !lfri. JbJ t:.w'br"'t:.wzqw'lbm I; b'lbl Bfr'h 8'1.1"'--zwn'h 
(XIII '1·): 

l.u/bf'W{:,wzrf.fr fi.W(''fW!JJ'wi. J'bp_ J'b,) wrf.UI<;_,'f £<;_, J'n,_t)bf J'frp_'i."''1Wf'

IW<;_, wrL.bt.efr JwpbJwmfr~nu'hbrl!• nrn'h,e 'lf'bl b'h W{'tupbrbi., wnw'hc1-

<;.,111"fbu J'frp_fr'bwufr"'!!fr'bbr "'-qpf-1[ 'lfrm'hw~w'h If nLt:.wJ'J'b'1 ll.l-lunrbqJ'fr'b 

(IX '1·) £. m•up_f.IJ J'w[1bJ' wmfr~nu ,_ pm'bwumb'lt) OJ' mr luw1wJ' I! 

(1040-1123 ): If Ulu'hwrJ.nrw"'.bu «wt'lbP{''-" )) pu,.'b f>'bl!l! ,)w'lbl I; li.L

Iunrb'lJ'frfr ((ll.L-P._bpr W[-J'"'-~'-"PW£W)) 'lf'.efr w'hnL'hfryz 

f!wpbl'-"9/r• t:.mlb, t:.'b'lfr~· t_fr"u £. J'frp_fr'hu,ufrwsfr t:.w'hrwt:.wzrfw'lbm

'bbrfr '-"1'1 t:.bmw'lnmmf1l"'-'i,'bbrl! •fbrwpbrn,_J' l;fr'b t:.UI'hrwr:."'zr/.fr wJ'h 

t:.wr!Jb(tfr'h, nrn'h,e WJJ,j' J'm'hnLJ' b'iJ mwrrwftw'h t:..ui.rwt:.wzrf.fr '11UU(!<;_,pUI

!Jfr rlpw'frl> J'bp_, £. ,,,.,1<;., brpbf/L znzwrf.tbl b'h brr"r'1 wumfr6.w'hfr t:.w

rf.wuwrnd!Lbrez l.f.fiLw~wbmJ' '-"l'f bnLJ<;_, t:.wrsbrfr 2_f'P._WbUJ~'hbrnLJ' l;fr'U 

f/Lw9bl 'bw£. J'frp_'bw'l-wrlw'h wrL.J'mwbrf.rn"'.w~w'b t:.w'hrwt:.wzrf.w'lbm'bbrf• £. 

•(brwt)'b nL{1 1'-"<;., '1wrwzr2"''bfr t:."''hr"'r:."'Zrf"''lbm'hbrfr t:.bm UJqnmmp1,,_<iJ_ 
'hbl'f!• 'bzb'h,e />'-"'-"l'-"9/- J'w[1bJ'wmf.ftnu (bn'U"'f''l-" tTJf>'lw'h"'!J"'-'U (:hfrpn

bwttf.) (XII '1•) £. JwJ'w'bw~w~fr!J t:.w'hrwt:.wzrJ.w~uJb ufrtlrf.nLM•utfr umb'l

t)n'l :Prw'hufrwsfr if.frbmfr'b (1540-1603): ·V~rbnLJ' ~~~r'l-b'h 'bzrf.bl ~-, np 

XVI '1-"'f'"'-" 'ltnbt l;fr'b hrr"r'1 £. l"f'r"r'1 wumf.l..w'bfr ;:,UI"WUIU[IIILfiLb,.fr 

l"'-,)J'"''h J'hf1n'1'bbr· -J"'-"b'l t:."'rft•urf.nr I; "''h'/"''h!-t f.'-""'lw!lfr'bbr :hbr
f'"lfr'h (1465 -1/526 ), SwrurwuwJf>'b (1500-1557 ), 'twr'l-w'hnJf.'h (1501- . 

1576) £. :hhrr'"rfrfr'h (1522-1565 )z 

xvrr £. XVIII '1-wrbrnLJ' mb'lfr /;r ,,_<;.,b<i.,,,_,j' t:.wrf.wuwrnd!Lbrft 

e'h'l-t:.w'hnLf' mbu,,_[rJ 1w'h ( UlJufr'h,e'h' p-qJ'wb'IUJfiLbrfr t:.wi.r-r:.-zr/.1-) f.'h

mb'hufrrf. J'zw~nLJ', nrfri. J'wubwft!JnLJ' l;fr'h UIJ<;_, JwJ'w'hwftr/.w f.lnznrUI-

'f"'-J<;_, J' wflbJ' Ulut/r~nu'hbre' /f>rw'hufrw!Jfr '7-b~wr"'f! ( 1596-1650 ), w'b'l

Lfrw!Jft "i1mmnbf! (1643-1727), /f>rw'hufrw!Jfr'hbr 1-wl'uJ'pbpf! ( 1717-
12 

1783) k {w'lrwi.Je (1736-1813): XVIII 'fWf'"'-" u~urf.bs 'hwk '1-burbr

J'fri.w'hm'hbrf. mbUiupjw'h ~WilffL!JnLJ'(!' zrf.bswrwsfr J'w(JbJ'wur/-~trU 'lrw

J'brf! (1704-1752), /forw'bufrwsfr 'lfrm'bw~w'b (iu"flwue (1749-1827 ): 

XVIII £. XIX '1-wrbrfr uwt:.J'w'hw'lLf.lfr'h 'lbrJ'w'bw!Jfr J'w[1hJ'wmMnu 

9-wnL "I! ( 1777-1855) w"'.w9m9b9 rJ.br£.,,_,j' t:.frzwmw~rJ.wt) t:.frfiLw~w'U 

pbnrbJ'w'h' {1rfwJfr'b 'f"f',)W~fr!J'hbrnrf t:.wrf.wuwrnLfiLbrfr wrJ'wmbbrfr 'f"

JnLfiJwb rfbrwpbrlwtt 

XIX '1'-"r/r wnwp_fr'h brr"r'lf! t:.-'brwt:.wzrf.fr "'.wurJ'nLf1Jw'h J'bp_ 'bzw

'hwrf.nrrf.bs t:.wrf.wuwrnLf/Lbrf.' wrJ'UJmW'hzwbbbrfr J'f.p_nsnrf. l"'-,)blfrnLplwfl 

"if'"PlbJ'fr l"'-r),,_J'nrf.z ~fr'b'lbf'"f''l- £. wrf.btfr pwrc1r wumfr6.w'hfr t:.wrf.wuw• 

f'"'-f/Lbrfr , l"'-t)J'w'b t:.wJ'wr. pw'bwc1£.br 'lm'bblnL w'bt:.'bwrf.'bnLf1J"'- 'h'U 

'-""f.W!Jnl!Jbl /; /rmwlw!Jfr J'w(rlbJ'wmf.~nu fl.n,_lplpf.'bfr'h {1765-1822) £., 

wrf.htfr f.lfrum c1£.nrf., 'hnr•fh'fw!Jfr 'lfrm'hw~w'h IJ.pblf! {1802-1829 ): P'hl_

"'.bu wr'lb<i., 'hzrfbJ /; rf.br£.nLJ', WJ<;_, {:,Wf'!Jfr U"f.Wil"l_ f"Lt)nLJ'f!, fib fr'hi_

"f.frup "fWIJ'wi.i.brntJ' t:.wrJ.tuuwrmJ'f! ftm.i.bi.w wrJ'wmw'hzwi.'hbrnr/. 

wrmwt:.wJmrfn'l fnL~nLJ'J "f.WLn~WbnLJ' I; CJ.w[nLwJfrbz 

9-wln'-wlfr utbunL{1JnL'hf! f.l{rlw'h t:.w~'J/-uw!Jwr/. t:.w'hrwt:.wzr/.fr L'"l<;., 

11.'-"f''l'-"!JJ"''h t:.wJ'wr XIX '1wrfr ~bubrfr'h £. brftrnr'1 IJbufr'h, wJ'1 flr/.nLJ' 

£. i.rw 'bnr "'-'l'l"'-fii"Li.'hb{rnrf.z ll.lu"'.bu, bri.tw'h biJw'h t:.wi.rwt:.wzrf.wlJw'h 

flrf.brfr '1-"'Z'-"brfr ,,_ t:.w'hrwt:.wzrf.w~,u'h :p,,_<;.,~!Jfrw'hbrfr '1-wzmbrf. mbunL

flln'-'hf! l.t .'hrw t:.bm ~w"f•fwt)' fr'lbwl'hbrfr mbunLf1JnL'hf!.' IJ.l""'b'l "'.b'-".[! 

I; 'hzbl 'lbrJ'-i.-sfr ,fu,pbJ'wmf.~n,i.br lfnLJ'J'brfr'h (1810-1893), .P.rn

'hb~brfr'h (1823-1891) nL '7-b'l-b.f!fr'h'lfr'h {1831-1916) £. nnLu J'wflh

J'wflfrllnu'hbr f;, 1•. ~"l"'-"'"f'l"rffr'h (1847 -1878) nL CJ.. :h • .Z.nrn'hnrf.fr'h 

(1868-1908 ): If b.) '[Wf''fW!J"'-" ""'"'!Jwrf. rfbr2wrfnr f.lJ'pbrf. mb,nL

fll'"-'hf!., "f'f!. 'fUJ[/r" /; 7hnf.tu (w'ff'W<i.,Jfr!J nL CJ'Wf"'-"'Jf.!J• WJumh'l wz

f.lwmbl b'h :Pt'"''hufrwsfr'hbr 'lnzf.'h (1789-1857) £. d·nr'lw'hf!. (1838-

1922 ), 'hnrrfb'l'-"9/r J' "'[1bJ'wmfr'tnu lJ frtnrf.f!. {1832-1918 ), 'lbf'J' w'hw!Jp 

t:."'i.rwt:."'zrf.w'lbmi.br :brnpb'hfrnw'b (1849 -1918) nL ~l"l'I-Lrf!. ( 1859-

1937 )z O.'hf!'h'l-t:.wm f.lJ'pbrfr mbum(riJ"'<;., t:.frJ' .[!/! '1-f'bl b'h 'hnrrf.b'lw!Jfr J'w

[1bJ'wmHnu IJ. (f.fr ( 1842-1899) t:.bm,'lnmnLf11"'-'h'hbrf!.: 

IJ.<;.,'llfrw!Jf. 'lfrm'hwftw'h l,wJ'frtmn'hf. (1805 -1865) £. 'lbrJ' w'bwsfr 

JwflbJ'Uiutf.~nu CJ.rUiuJ'wi.f. (1809-1877) wzf.lwmwb.[!bbrnrf. U~llrf.by t:.fr

"fbr~nJ'"flb.f!u uf.umbfiLbrfr mbumfllm'hf!. ~wJ', fr'ht."'.bu ,_,JJ,j' w'hrJ.w'hnLJ' 

h~, t:."''brwt:.wzfrrf.i.brfr mhumf1l"'-'hf!.: l,w'h1uut:.u,zrf.f. "'l" 6.1"'-'lf. t:.bmw'lw 

'lwf''l'-"!JJ'w'h 'l"f',),,_,j' f.lnznr '1-br hi. f.lw'lw!Jbl nnw J'wflbJ'wmfr~nu 

3J, 1;. If n tf.'hfr ( 1861-1941) utb!llwl '1"'{'/r rfhnnLJ' ~Uiutwrwt) wzf.lw

mw'b,ei.brf!l 

9-~wlfr'b t:.w'hrwt:.wzfrr/.f!. XIX '1-wrn,_J' Jw'l~J"''h l'"'f'c1f' wumfrl..w'bfr 
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·t.~nu'~n1. ~n·Jb'bfrs wn.~n1_ ~n'bqtfr"'9fr J~n[ilbJ~nurfr~nu'bbr Ufrt1.bumrfr 

(1814-1897) t.. 'Pbtfrfr ( 1821-1895) ~nzfu~nm~n'b.f!'bbrfr z'bnrt.fr1_: &~n

Jintb~n~1_m.J I; r 'bwt.. P"''l'' IUb'f"'fli.brfr t.~n'b,, ... t.~nz1.fr J' 2."'~nuf {!• 'bzl.'b.f! 

;~/fr~nt'b t.~n1_~nu~nrnLfli.brfr J'nur~n1.nr tnu}J'~n'b J'bfiln'lf!' "rf! qurbl I; n.nLU 

,brftr~ni.wf t. />. {npwt,ku~fr'b (1792-1856) t.. qbrJ'u.~'b~n9fr J'~nfilbJ'~n

urfr~",u CJ.nLr1.frsfr ( 1859-1919) ~nzfu~nm~nb.f!bbrf!l 11-~nrfr 'br~rnr'f ~bunLJ' 
u~ub9 uurb'lt}1_bt, J' ~nu'b~n1_nr"'"lbu qbrJ' ~n'b~nsfr J'_ ~n[lbJ' ~nmfr~nu lf. btn

urbrfr (1844- /922) ~nz{u~nmwb.f!bbrnLJ', t.~nbr~nt.~nz1.~n~lllb br~riUt_IU

.pnLfilt«L b(!l 

XX 'f"'rnLJ t.~n'brwt.~nz1.~n~~n'b t.burwqnmnLfi/JnL'b'bbrf! J'b,}"'Ufbu 

f!D'fl"'l'b1.bsfr'b t.., fr'bt.IIJ.bu "'r'fb'b qfrurb'b.f!, t.w'br"'t."'zfr1.1! J'~n[ilbJ'~nurfr
~"'J"LJ' 2_1UUI Uf.Wm1_~n1.nr urb'l 'fr~n1.bst ll.n tf~nJ'~nbiU~IU2_rP._IUb«LJ' ,}IU

'fnL,/ b'J. t.~nbrutt.~nz1.fr bnr 2_1UUJ hJ«L'lbr, "'l'f fil1_mJ'' 'f1U2_Ulbrfr (!b'ft.IU

hiiLr mbunL{iJJ«Lb(! ( UlWUIU~IUb fil1.~n~JUbbbrfr'J.), 0'l1U~bbrfr urbunLfiiJ«Lbb 

nL {uJ'pbrfr f!'b'ft."''bnLr urbunL{iJJnt'il(! \,.pu~n'b~n~w'b fil•[~n~~n'b'bbrfr'b), urn

Uf"l"'lft"'~"''b t.~nbrwt.~nzfr1.'J. «L UUfrnL~mnLr~n'J.brfr mbum.(rfJ«Lb(! ( brbu

b~n~IIUb fii1.1U~IUbbbrfrb ), .f!WILIUUbiU~IUb /.r. t.frubw~IUb fil1.~n~JUbbbrfr'J. brb-

1. w'b b~w'b ~fru~n{uJ' pbrfr urhunLfilfm 'b'b m. .f!1."''lfrfuJ' phrfr urh unL{rfJ'ILh(!, 

t.~nJ' f!b'ft."''bnLr t.~n'brwt.~n zfr1_'blqtfr mb u «L{rl I"Lbf!, t.n,/ "l"'l""'~"''b t.~n'b r"'

t.~nzfr1.1!, ~~nmbqnrfr~n'bbrfr mbu,L{iJJIILh(!l l,w'br~n~~nz1.fr P"L"r J'~nubrfr 
'ft}n1_ ~nz{u~nm«LJ' b'J. {unznr qfrmbiU~IUbbbr, «r«b.f! [«LN__ ~n1_~nb'f b'J. 

J'nu}bl qfrmnLfiiJIUb J'b'l_, J'fr 2_Wr.f! br~r'J.brnLJ' t.~nbr~nt.~nz1.~n~IUb ,/b,} 

'fllf.r« 9'J.br b'it IUIIIU'l_JUbnL,/1 IJ.n 1_h r~npbrnLJ' I;, J' ~nub~n1_nr~nUfbU, u n-

1_butiU~IUb [j frnLfiiJ"'Df!l 

b~nfrl~nt.b'l'"T"fuu•~w'b 2.r'l"''bfr nnLu t.w'brw~~nz1_~nqbm'bbrfr91 1_brb-

1_nLJ' ~n'b1_~n'b1_~nt}'bbrfrs P"'9fr, t."'r~"'"-"r I; 'bzbt 'J.,uf.. U. 0. &~n'.nnL'bn1_
u~nL'b (1859-1929) IlL '/'. 11.. 9-rw1_bfr'b (1863-1939 )r U"'~"'l'b, t.~n'br~n

t.~nz•l"'~"''b t.bur~nqnmmfrllm 'b'bbrfr fru~w~w'b ,}"''l~nL,/f! Jbr br~rnLJ' 

u~u1_nLJ' I; J'fr~nJ'b l,nlt,;,b.tpbrl"''b J'b,t} t.b'lwfn{umfiiJnL'bfr9 t.burn: ll.n 

t.b UIIU 'f« mnL{iJJIIL bbhrb f!b'f'frffnLJ' b'J. tf~nJ' IUhiU~IU~fr9 t.~n'J.r~nt.~nz1.~n~IUb 

qfrur «L{rltw'b 'lrhfilh P"L"r p~ntlfr'b'bbrf!, {!'b'f nrmJ'' nrnz p~ntlfr'b'bbrfr 
¥Jn1_ un1_bm~n~~n'b t.~n'brwt.~nz1_~nqbm'bbrfr ~nz{u~nur~nb.[!bbrf! 'lb~"'"-"'r ~r 

.h'b ~~nur~npmJ'r U.'b1_~n'bb'b.f! J'fr~n 1'b Lr~"L ~n'bm'b' t. CJ •• !lbpnur"'rJn1.fr'b 

( 1894-1947 ), ll(tb wz{u~nu~b[ I; 1fU12_Ulbrfr urbunL{iJJ~nb IlL {frfr fuJpbpfr 

mbunL{iJJ~nb q,}n1_ /. 0. Bm. &J'fr'furfr'b {1891-1956 )' t.~ntm'bfr pkbn~n-

fo.lnLJlf.fr'b nL Jfr~ntl~nJ'w'btu~ fr•nznr t. ... 'bl'"'t,."'21."''lburfr'b, unt[bm~n~~n'b 

fuJ' p.u Jfr'b-urbmup.u'b.u~w'b 'fiiJ.P" sfr uurb'lt} "'lfr'br 

ll.1_~npurbl n1. t..ubr~nt..uz1.fr "'r'ffr 1./rh~n~fr nL lf."'r'I"'9J' tub «L'lfr'J.brfr 

1_bp~npbrl"'l J'br t. ... J' ... n.nur "'~'b.ur~f!, Jb'b.f! Ufbm.f! t J'b~ "''b'l ... J' il.u 
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(!h'f'fJb'J..p, nr ~nJUUlb'l 'ffrur.ur~1.1U,} t.~nrsbrf! t.frfiL~n~~nbnLJ' 'f«LrU b'il 

'f"'lfru p.urar"''f"Lib t.~n'br~nt..u 2.1./r 'f"' 11f!bfi/.u9fr u~nt.J .u'b'bbrfr91 /J.~'b~nr~ft 
bUf.IUUIIU~b tr J'fr.ulb oqbb[ f!'J.filbrsn'l.fr'J.' -b.frzur Uf.IUUl~br~nsnLJ' ~~nqJ'b
[«L IU l'b urb'lfr J' ~nufr'b, nr P"'rar"''l"Llb t.~n'bpv.J::.IU 2.1./t 'f"'"f!'bfil.usf! 'lr"'-

1_nLJ 1; t.~n'br"'t."'2.1.•u~.u'b qfrurnLfiiJ"''b Jb'l. "'"P"'l'l."LfiiJ"'"P 1_br9r"',} I. 

J~n[ilbJ~nurfr~"'Jfr ~nJpn'lt J'b,} zfr'bnLfiiJw'il J'bp_r 



q.lfu.St-u .l.U'-I.u.uurnttlfutrt- UflUStlfutr: 
'1-tstrtrt-uu uSutr 

§ 1. UldiwJmld;p~ fiw~npq.WJ1WP wpmwJ!utiwlt tibpnq.(! 

PwrJ.rw'lml'b f.w'bpwf.wz.J.fr 'lwul!.'bfilwsl!. J'L'b.[! uf1unul h'b.e Jfr 

.[!wbfr w'bf.wJurbhpn.J. wnw2fr'b wuurfrilw'bfr f.w.J.wuwpm Ul.brfr ufruurbf!i.brfr 

~wJ', fr'bt"ibu un.J.npwpwp wunul b'b, q~WJ~U fiuul_mumpnuflibp~ u~u

mbtfGbp~ 1 nL umffbwufrr•IL[il[wJ' pz 

9-JwJfr'b f.w.J.wuwpmffbbpfr ufruurLffbbpfr urbunLfiiJwJ'p 'lr.J.nLJ' t" f.w'b

pwf.wz.J.fr J'fr J'U b. ~wp£nr pwcl'bfr' 'lJwlfr'b f.w'bpwf.wz.J.fr f.pJ'.f!l!.• nrf•'b £. 

f.wur~ws.J.wa t J'br 'lPl!P 'l£nLfu'bbrfr J'bJ J'wul!., J'wu'bw.J.npwpwp' wnwtfr'b 

brb.f! 'ltmfu'bbrl!.' U.n brb.e 'llmfu'bbpnLJ" 'lfrmwr~.J.n'l f.w.J.wuwpnLffbhrfr 

'lnrJw~frs'bhrl!.• w'bf.wtm'bbrfr wpclk.e'bbrl!. £. [!b'ff.w'brw"ibu pntnr [ii.J.brl!.• 

npn'b9 f.bur J'b'b.e f.w'b'lfr"lblnL b'b.[!, t:.wJ'wp.J.htnL b'b frrwltw'b (ti.J.brz /> 

J"frlfr WJln9, Wl'f 'f[nL{ubhpfr n'll pn.J.wb'fUJ{fnL{iJJnLb(! ffwrbtfr t bnLJbnL• 

. filtwJ'p zwrw'lrbl btul.. ~wJ'wl"'~wb ~nJ'"ilb.[!u P.J.krfo 'lb"f.[!nLJ', npn'b.e 

. f!bfi/hrsn'ffrb wr'fbb f.wJtnhp hb J'frt_bwff1Ur'f 'f"frnsfo 'fWU(!bfi/wsfrsz 

,. urwpphpnLfiiJnLb urwpptuffwb f.wbpwf.wz_1_fr, J'bb.[! ~nt.UnLffbwufr• 

ph 'b.[! ~wJ' wt/nr [ii.J.n.J. w'bf.wtm'bhpn.J. · f.w.J.wuwpnLtlbhrfr ufruurkffbbp, f!.b'l 

npmJ", bppbffb bnLJbpuff l_J.b.[! f.wJ'wrfr• np upuurbJ'p f.w.J.wuwpnLf/i,bpfr 

Pfr"-l!. r.w.J.wuwr t w'br.w1m'bbr~ fii.J.fr'b• fiJ-n'l m.J.wJ tfr'bfr n w'br.w1mn.J. 

S 'lawJfrb f.wtfwuwp~~tffLbrfr upumb.lz 'fwlJ'w'bw.J.np.J.I.'b.[! O'fUIW'fnpJbl 

f.b urb.lwl 'bzw'bw~mffbbp[!' urwppbp wbf.wJmbbp[! bz_wbtu~LbJ.! J'p£.'b"LJb 

X mwnn1_, ~9w'lrbtn1_ upwb mwpphp fr'b'lb.[!u'bbp' X,, x2, •• • , X0 t l.,w1_w

uwpnLf!Lbp[! f.wJ"wpbb.[! f.wJ'wput~wl.J.wa' wnwlfr'b, hp~pnp'f• • · •' S•p'f• 

i-r'l f.w.J.wuwpJ'w'b J"bl Xj w'bf.mtmfr 'fnpdw~fr9l!. 'bzw'bwflb'b.e 3ij2• .J.br-

2_ w"ibu, i·r'l f.w<{wuwpJ'w'b wqwur wb'lwJ'l!. 'bzw'bwflb'b.[! bi·n.J.t 

I lJ.1'1: w'tujw'bnL:tL waa~£wgbl I; 'bpa~'bfrg, np •/ b p l n L J. Ul ~ m 'b b (' ~ p w-

i w p n L fJ 1 Ul 'b J /; £ £-p~nL a~'br.wlmn.j Jb~ r.wtjuwwpnuff!_ "l'"2"'-J I; nutf!'l '1:/rJ. 

'> wpfJnLfJ J'Ub tjpw• 

2 7J'/;'b~ O'fUIUI'fnpJ.nLJ bb~ bp~nL /•b'f:b~UJ npnbqfrg W<LU1£pbf!_ 9"LJ9 I; UIUI[pU 
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llbr ufruurbJ{! w1JJ ~'lr.J.fr r.bur£lwl l!.'b'lr.w'bm.p urbu,en.J.' 

a11x1+a12x2+ · · · +a1nXn=bt, l 
a~1x1+a22x 1+ · · • +a2nXn=b2, . . . . . . . . . . . . . . . 
a51x1+a52x2+ · · · +asnXn=bs: 

ll.'bf.wlur'bbrfr 'lnrJw~frs'bbrl!. ~wq_J'nul b'b 

(1) 

(2) 

tnL'[7w'iJfunLb tu'[JnLUurlff!.• np[! ~nl_1_nLJ' t S mn'lbpoq lJ_ n UJOLfibpoq UMU\• 
p~g- 3 j j fi.J.brl!. flnt.J.·IL" b'b J'wmrfrsfr ktbtfbGmGbp 1z G(rlb s=n ( tuJufr'b.e'b' 

urn'lbrfr .ew'btu~[! f.tu.J.tuuwr I; uJnL'bbrfr .ew'bu,~fr'b ), w"iw J"wurrfr9l!. lfnl_

.J.nLJ' /; n-pl} qmpq~ }!Uln.IUlj_DLU~ UUlmp~gz u.J'I J'wmrfrsfr WJb wbflJnL• 

bw'ffrqf!., np{! 'fhnLJ" I; .J.bppb J.wfu wbfflnLbfr9 'fb"ffr Utnnpfr'iJ Wl_ wh

funLb[! ( tutufrb.J.!'b' ~wq_J'1_mq I; 311' 322' • • •1 3nn {[bJ'hbtnhhrfrs), ~nt.J.nLJ' 

1; ql]umqnp mGliJDl.Gmq~c}, n·r'l f1wr'lfr .ewntu~nLufr .lwmrfrsl!. ~nt.J.nLJ' 

I; n-p'} qmpq~ U~lllqnp UIUU\p~g WJb 'fb"f.[!nLJ', kpp bptu 'fl/uw.J.nr 

wb~JnLb;;.'lJfr pntnr ·t"thJ'b'bm'bbp[! f.w.J.wuwp b'b J'b~fr, fru~ wn wh~JnL
'bw'lJfr9 'fnLpu Ul.tu9wJ £1n1nr l;lbJ'h'bm'bbp[! f.w.J.wuwf' b'b qpnJfr' 

S.J.wa kl' k2' .•. ' kn [ii.J.hrfr WJb"ffrufr ufrumUJ'[!, nrl!. ( 1) ufru

mbJ'fr JnLpw.[!wblJnLr f.wqwuwpnLJ' 'fwpJ.'iJ,LJ" {- hnLJbnLfi/JnLh, kpp bpw

'bmJ" Xi w'bf.wJm'bhp[! f.tuJ'UJ"ftuUituufuw'bwpwp tfrnfuwrfr'b.J.nLJ" h'b ki 
( i= L 2, ... , n) [ii.J.hrm!., ~nt.J.nLJ' I; ( 1) 'lJwlfr'b f.w.J.wuwpnL ffbbrfr 
upum bJfr lDL~ nuf2, 

9-awlfr'b f.tu.J.wuwpnLffLbrfr ufrumhJ'l!. ~wrn'l I; nt .lfr LnLamJ' l_nL

'bh'bwl. Ull'f 'lb"f.[!nLJ' tuJb ~nt.J.nul I; mGfimummb'l u~umbuz U.l'l"lfrufr'b 
~' orfr'btuf 

X 1 +5x2 = 1, } 
x1 +5x2 =7 

' ufrumh.l[!• wlu f.w.J.wuwpmffLhrfr J.wfu .lwuhp[! bnLJhb h'b, fru~ w2 J"w

, ubrl!.' nt, f.bmftw"ihu w'b~wlm'bbrfr wpclh.e'bkrfr nt .lfr ufrumhJ' tfr ~wrn'l 

pw.J.turwrhl J'frtuclwJ'w'bwfl wl'l hpffnL f.w.J.tuuwpnLf!Lhrfr.'b tu 

r.wtjwua~pJw'b r. a~,fwpf!_• fru~ kp~f'"l''l:f!_' a~'br.a~Jmpt t,.,pG. 'll'bln L r.wJwp WJ'f: fr'b'l:b~u

'bbpf!_ uu.npu.~bmnt/ pa~J<U'luja~J. z_b'b , UUI~UIJb 'f:('UI'bfrg z_fr r.bwftaLJJ np au-f!_ 1mfu<U· 

'j,,..~ era J/;~-J/;~;» ~UI(''f:"'f"L' ~UI(''f:W'j, era UIWU'j,J/;~:p , ~.,,{ a3Cf!. •fmfuw'bw~ era /,l,/;~

l_ npu» ~"'f''f:"'["L' ~"'f''f:"''j, era bpbunL'bl_ npuJJ• 

I lJ.J""lP"""' bfJb (2) J"'"'l'P9f!. 'l:P"'"'l'~b'b~ waw'b.lfr'b, l_~w"lblnt/ WJ'b {1) 
afru.,b,ffr ~b., , ""'l"' l;lbJb'bmfr waw£fr'b p'b'f:b~uf!_ 'b2nLJ I; "'J'b "'"'lP r.wJW('f!.• fru~ 

bp~f'"f''f: fr'b'f:/;~Uf!_\ UIJ'j, UJW'b r,.,JWL'f!_> npn'i<g ~UimJUI'j, flbmnLJ f!_'b~wJ. I; UIJ'f: 
l;lb,fb'bu, 1!.' 

2 f:b'l:'l·J.n ,_ ,f b'bj!, np kl' k2, - •• , k0 fJtjbpf!_ ~w'IJ,,_J b'b ufrum&Jfr r.wJwp 

,f /; ~ l" '- J.nLJ h nl_ fJb n r.wu. fnLJ.nuf'bbp< 
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f>uq bf_ab 'la"'JPb t. ... 1_ ... u"'f"Lf1Lbrfr ufrumbJ'I! lnu)•nJ' nLbfr, tuUfU# 

tujb qr~l_t/_nLJ' t fiwtfmmb't u~umbu: ~tuJ' aumb'l ufrumbJ'I! qnl_t/_ttLJ' t 
npn2JlUl, b(Jb bUI ttLbfr J'frUIJb J'bt, £11ltlnLJ' ( UJUI(I('UiffUib f,Uib('Uit,Uizqnuf' 

'IPur"'f'lfqntJ' hb J'fr ... J'i' "'J1Uff1Ufr upumbffitb(' }• upumbJ'I! lfnt_qmJ' {- wfin
P"2• h[Jb bUI nLbp Jbqfry ... 1_b lP l nL tlnt f!Lb{'' "'1'1 'lbUf.[!."LJ', pbf.Ufbu 

Jbb.[!. t.lnn"''l"'JmJ' t1mbubbb.[!., br"''i'9 .[!.wbwlfl! lufrbf• bnLJbfrulf Ulbt/_brl 

zwmr U.JuUfbu' 

X 1 + 2x~ = 7, } 
X 1 + X 2 =4 

ufrumbJ'I! "f'"2J"'l ufrumbJ' t· UIJb nLbfr x,=L x2=3 lmJmJ'I! [,, pbl_~ 

Ufb" t.b2UJ 1; "'b~tufUJbbrfr "'£'"'"'./.!" J' ... b J'bt_a "'I""- uUJ"L'lb l, "'!'I l'tLtlnL

JI! lf£pbf• J'p ... lff!: lfJrtLII lfn'lJ'P9• 

3x1 -- x~ = 1, } 
6x 1 - 2x2 = 2 

ufrumbJ'f! Ulbnrmz t J .[!.Uibfr "£' t1Lbp wb[rlfrt/_ P"''lJmpJ ... Jp Xl=k. x2= 
=3k-1 mbu.[!.p £nLJmf!Lb(', f!b'l nrnLJ' "'!'I- P"'b ... Mwq uUJwyqn'l_ £"L

Jmf1Lbpnq "Uf"'"-qm J' bb J'b(' ufruUJhJ'p P"l"l' tnttlm.f!Lb£'1!: 

CJ.J ... Jfrb t. ... tj_wu"'f'mf!Lhi'/' upuurbf!Lbf'P urhunt(t!Jwb fnb'IPf'b t' 
J'zwlfhl Jbf1n'l-bbp, npnb.J! f_anLJl bb ur"'lP" frJ'"'b"'l t. ... J' ... mb" 'l t "'£''1-

l".J!. f.wtj_ ... uwrmf!Lb1,p m•IJ"'L ufrumh.!c, f_ab <> "f.• t. ... J' ... mb'l tftbbl"'- '1-bUf

.[!.nLJ'' ul"'f''lbl L"LJ,Lfrubrfr [tlfrt/_1! 4 bzb£ UIJ'I- P"l"f' L"LJmfiLhrl! 'l"'b"£"L 

b'l ... b ... t1bhr·= 

/fbb.[!. uqubb.[!. (Jtj_UIJ{Jb 'l"f'Jwqpybbpnq ufrumbflitbpfr l'nJnLfiLhp{' 

'l"l'Jbwt,wbnph'i, npnbb£nL r. ... ,r ... (' .. ,fhb ... t,"'l'J'wr J'b[J"'IP!J• tuJb t' 

wiJ.flWJIDfibp~ fiw~llJli]-Wf'-WP wpmw~UUWfi qwJ' 'l-wnLllr tfbpnq~g: 
Ult'lP"Ltf J'f• b ... {u'it ... f[wb 'l-l"'"''l"L{1Jmb ... 'i,bb.[!.: ~bmUI'ftuJnLJ' ll"'l'Pl! 

t" Lfr'ith[nL 'lt}"'JPb 5Uit{Uiutupmffitbt'P uftumhJ'fr f.bw 1/wmwpb£ IUJ"UfP"P 

akUitpnputLfiJnLb\ ufrumhJ'ft nr"-t f.wt/_UIUUI(11fwb Ull !._ a ... ,, J'tuuhrf! 

lfpUI'[J'U1UfU1Utlfbb.f.! J'pb_bnLJb P•/nt{ b_ 'f('"'bp!J /:,butn UUJUI9Uit} J'Uiubpf! 

qt:.wbhb.[!. upmnhJ'fr tfp "'Jl t:. ... tj_ ... uwpJ'wb t:. ... J'wUfU1U1UIUfrlUib J'u,uhpfry~ 

'7-fryut,p, Uf'"l''l"Lp !"''it t:,,uJ'UI('• (1) upumbJ'p Ulntutfr'it t:. ... tj_wutupJ'wb tul 

"- a ... fri ,r ... ,b1,,, P"''l'r"'Uf"'11t'f"LJ' hb.J!. c P•fnt/_ Lt t:.tubuuf "r'Jr"f"l t:.tu

"-"lll"'£'""'b t:,tuJ'U1UfWU1UIU,uUib tfUittbpp!J• J'bb.[!. 1 IUJ'f-UfP""" ' uUJtubnLJ' 

Ub.[!. 'ltlwJpb t:, ... ,, ... u ... pnLfiLbpp ,f/• bnp ufrumbJ'' 

1& 

a11 x1 + a 1 ~x 2 + 0 

a' x +a ' x _L o 

21 1 ~ 2 ~ I 

a31X1 +a:lcx2 + o 

o 0 +a ' x = b' 
~ n n ~ , 

o +a3nXn = b ,;o . . . . . 

o o + a1nXn = b,, l 
a51x1 + a 5 .2 X~ + o o + a511X 11 = b5, 

a' .=a .-ca ., bpp j=l 2 ° 0 
• n b'=b ,-cb1: 

:? J ] j J J ' ) ' ' ~ ~ 

(4} 

( 1) "- (4) fiwlj_wuwpnLtffibpr urumbuGbp~ fiuufmpdb.F bG, WJurlii!G' 
Gpwtil! qwu bpqm.uG kt wlifiwuw mbfJ. upumbtl'Gbp bli, 4wu bp4nLuG kt 
fimummb't ujmmbulibp bG. L.. ndihG tfpldinqli tnLb-nul Gbp~: f>l'"l!• filn'l 

kl' k2' .. 0 J Kn-c tfr'itfr (1) ufrumbJ'fr nr•"t £"LtlnLJ'r ll.J'I {J1_brl!• 

""'lfbbpknrhb, ptu,/tuptupttLJ' hb (4) ufrumbJ'p P"l"f' t:.wq"'""'('"LfiLbr•frb, 

[rlbpltu P"'9P brlfr"f''lfr9: f!tut9 'itp"'b.J!. ptuqw('"'f'mJ' hb bUlk (4) ufru

mhJ'ft hrlfrnr'l t:.tutj_tuUUI('J'Uibf!J ptutj_WIJWb t t:.frzh£1 [Jb pbl_Ufhu t UIJ'f 

;,tuqtuuUI(tnLflL IU(1UIIUt:,IUJU11nLJ' ( 1) upumbJ'ft UlnUitfrb b_ bplf£"'(1'1 /:,Uit/_tU• 

utu('nL:tbhrfr ,ffrtnynqr ~tulftu'l-"'f'atuptup, ( 4) upumbJ'p wJ'bb J'fr l"LtlntJ' 

'lptu•{tuptuf'P bwk ( 1_) upuUJbJ'frb: f>l'".J!.• ( 1 J upuUJbJ'fr hplf£'"£''1- t:.wtj_w

utupttLJ'f! umtuytj_ttL J' t ( 4) upuUJbJ'fr hrlll'"£''1 t:.wqwuwrn<J'fry. br•P "('"' 

UJl b_ atu{u J'wuUpfry {:,UIJ'U1UfWU11UU"'UibU1ptu(' t:,UibnLJ' hb.f_! UITI.tutfrb 

t:.tutj_ujUUI('J'wb IUl /.,__ a ... ,, J'tuubpf!' bUifrlUIUfbu P"''l""'UfU1U1lfbtn1_ "('"'b.[!. 

( - c }-nt/_r 

~ ... uq ... bwlfr t. "£' bp-b (1) upumbtfp G4mmtfmtfp. 1fp }!Wiip wliqwu 
~~pwnqbli qpmrup4qwb- m~ul~ ltliwiJm}unqo·JnLGGbp. wtqm Gnp ummg
tJ.n't fiwlj_muwpnLtflibpp upumhtfJ:l: ~tplip fiwtfmpdbl! (1) limJuGw4wG 
u~umbupG : 

11tupn'l_ t Uf"'m"'t.bl, np "'J'IUfPufr aLt ... qrnfunt{JJn<bbhpfr lfPI'"'"-"tJ'py 

t,bUJtt J'b(' upum/ilfnLJ' UIILtuttubtu UIJbUfpup t:.wt/_wutupnLJ'1 "f'P a ... "' 
""'"" P"l"l' 'l"l'Jtulfp.CJbhpf! t:. ... 1_UIUU1(1 £frbbb 'lf'"tfr: bpb "'J'I ·~Uit/_UJUUI(I
J'tub Ul'[tuUI UlbtiWJ'f! biiLJbUff.u t:.wt/_UIIIUI(l t '{(1"JP 1 U1UfU1 Ulbt:,IUJWbhpp 

ytu'itfJUI!JtuJ mpdh.[!.bbpnt/_ t:.tut/_Uiuwp11L1ff! /fpU1t/_UI(1UI(11_p. t:.bmb_UIUfbu, qbfi 

qgbtntJ. WJI]- fimqwuwpnLU~, tfoli}! 4ummGwlil! up Gnp upumbtf, "flJ:l: 
fiwtfwpdbl! k uqqpliwqwG u~umbupG: f>ul1 b(ilb ... n."'l"'!J"'J t:. ... tj_tu""'l'

J' ... b tu'f_UIUJ Ulb'f"'J'I! 'll'"lP9 mtu('pb(' fpbp 1 "'Uf"' UIJ'f t:,"'q"''""('nLJ'f! 

lUbt:.UIJUibbrft nl_ "" "'rJh.[!.bUf'"" tfr lfwr"'l P"'''"'f'"'{'"-"t· t:.bmltUIUfbu' 
tfbp umwgma fiwlj_wuwpnLuGbp~ u!mmbtl'J:l:, pGi_tqbu li fipwG fiwlfwpdbl! 
u4qp.liw4wG u~umbue, 4t~Gp wGfiwummbfJ. upumbu: 

IJ.JJJ' Ulb!Jbhb.[!. <J. ... nLup J'b(Jn'lfr 2"'f'IU'If''f "'bf!: i 

r/op.9 11L.[!. UJt/_UIJ t" 'ltltu Jfrb t:. ... tj uJutupnt ffbhpp ( 1) l1wJ' Ul JUilfUib upu

mhJI!: flpnzwlffrttL{JJtub t:,IUJ'UI(' {:,IUJ'tu('hb.[!. ali 'f"f'JUilffr9f! UIU1(1pb(' '{_('11-

Jfr!J' a1i *- 0, f.b"'J"'J "'J'i' t:...:.qwu"'f' lf"'l'"'l t Lfrbhl bwk 'll'"JP· "'J"UfP"P 
'1-hUf.J!."LJ' J'hb.[!. uUlfrUfq"'<T lftfrbhb.[!. uqub[nL upumbJ'p Ulnmtfr'it t:.Uitj_UI~ 

"tupJ' ... b' 'll'"JP9 "'"'f'Pbr "r•"-t "'Jl 'l"l'l}tulfyfs' 

u.,J-J' a/.,_UIIftnfubb.[!. (1) ufruwbJ'(!' pwyfr UITI.Wtftbpy ffl.wyUIJ t:.uufUI

UU1(111Lf/Lhpfr!J "'('mtu.puhtnt/_ x 1 wb'.wJUJI!' 1-{'"' t:, ... J'wp bplff"l''l t:.wt/_UI

u"'pJ' Ulb "'l "- atu{ll J' ... ubpfry t:.wbbb.[! "'"-"'lPb t:.mt/_UiuUipJ' Ulb '"l 4 

-<l ... fri J'tuubrl!' bUifrlwUfbu ptu'f_J'"'Uf'uUJlfhtnt/_ "f'"'b.[!. ~ {11_n1_, t:.bu, brr-
au 
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f'"f''J t.u11{UWUI('JUI'it wp {,_ aw/u Jwubrfrs t.w'i..tb'it.f! UJnUJt_fr'i..t t.uu{wuwpJw'it 

wp_ {,_ aw{u Jwubpf!' 'i..twfuwUfbu pun['fWil(WUI~blm{ upw'it.[! ~ flt/_m(, J.. 
aJt 

wu'i..t: 7lb'it.f! WJ'I f.m'i..twll(W(It.n1_ ~IJUIUJ'ilw'it.f! fi t.wur w'i..tt.w!ur'itbrn1_ S t.wur 

'1Jw1fr'it t.w1_wuwpm .. ffi,brfr Jfr 'itnr ufruurbJ' 

a 11 x1 + a 1~x 2 + a 13x3 + + a 1nXn = b •. \ 
' ' ' I a 2~X 2 + a 23X3 + + 32nXn = b ,, 
' ' 

+ a ,: nXn = b;l, } (5) 
a,l:x2 + a33X3 + 

' ' I a' X - b'· I a 5 :x~ + ils :\X:1 -[- -·,- s n- n- s · ' 
7lb'f. t.wt!Wfl w'itt.rwJb2mnL[J!nL'iJ t_t 'iltt(' ufrrn.nbJfr ajj 'f"('Jw/ffr!J'iJhrfr {,_ 

b ( W'liUtrl w'it'Jwffi,hr·fr wrtrlwt.wJtniiLfll"'- 'iJ'iJbl'f! PIU!JW'- IUJLII mbu.[!nt[ 'lf'Ll 

( 1) 'itwfu'itwfftrl'it uputr~bJfr 'l"{'awltfr9'iihrft L "''lunn w'il 1p 11ffi,brfr Jfr p_ nsn1_: 

/•'i..ttUfh" ,1/;'i.,.f) 'lfrmb'ii.p, t.w,[tr~uw{'"'· ffi,hrfr (5) ufrumht!c t.wt!wrJb.fl 

I; (1) ufruwbJft'iu Urf,f lld.LuufrnfuL'iJ.f) (.j) . ufrumbJf!, ['"u' "("IL,f, tr~nw
'lfr'it t.wt/_trluUJ(IIfw'it'it wuf.t.u J.fin.f) f_b'iJ.[! tnw , rtLmnft J.Luupn/tllftuh b'iJfi/w/fw 

Lllfr'itfr (S) uftuwbrlfr tip Julllf!' P"l"[' '-w•Jmuwrud/Lb{'f!• pwsfr umwp_fr

'itfos: l•r:.trl,~b , ,/L'it.j! mtulllh'l t.UIJW[IIIL ,/ L'it.p, "[' WJ'f t.wt[wuwrm.:tbhrfo 

,f[,'l_ fftm'it Ulf'iJutfrufte, ll('n'iJ,g d.wfu tfwuLpft 'f"('dtUffp!J'iJbf'f! t,IUt[w IIIU(' b'iJ 

'li"'!P• w!'lll(/'lllp t.ull{wutu{'"'-ffi,bf'f! 1L'it 1/'I!Jhp'it.p, Lfr!h 1ff11uJwtfw'ilwll 

'it{'w'it.9 w'l_ tfwuLr,'it t"! tfr'iibJt'il '![tn , J"'ll t. wl/mnwl/ 'lhUf.pnuf 1f/;'iJ.[! W{''fb'it 

Wll(IU!JtiL!JIUd lllfr'ithp'iJ.f.' JLr ufturnhtlfo w'il t.w,fwLIIITtz tfo'ithw: u.!"'?P"""' 

aii 'l"rawltfrs'i,b1,fr ,n'l.. ~w'i, rzr"tfrs mwrpbr'it''r· ,,,,2 w~fr11LfiJtw'it t.wt!w,. 

t.LIItftupb'it.J!, "I' aiz c~c O: U!'f,f Mtwt/rnfrtb'it.[! (/i) ufrumhJe, r;,,,'i.,blnt{ L,,_ 
{'"(''J t.LIIt/wllmf'Jw'it 1.. 'itl'"''itfty t.bwn bl/"'l ,,Jb'it Jfr t.uu[tuutuptfw'it h{'lfnL 

J m ub !'PH hrltf'" (''J t.,u[ w u tu L"l w'it LII2_ b. d.w/u ,f w11h I'{!' 'ilwfu wu1L 11 l"u'l

,f Ulll( trl Lllffb-l n t[ II ('LU'it.f! t,trl,/ U1 Uf LlllntiiU IIIIIJ 'it LII[!W (' 

a. ~ ~-... } 

fJt[hrnt[: rr,tU,'i1nt[ l[lll('lnWJ!Ilh'it.j! Xz IU~tC.m!UI[! P"l"l' t.uu[wllwrnLffLbrfos· 

pwswnntfllw'lp u1tuu p_{r'it !. bplf{'"f''l: t.w,[wuwrndfLLrf'• /, ,fh'it.g ~r.. w'it

'1/''it.f! '-w•[w"Ulf'"'ffi,hpfr t.L-LIIb.!wl ufrruubJfr'iJ' 

a 11~; 1 + a1., x2 + a1,1X:1 + · · · + a1nx 11 = b 1, 

I I I I 1 a:2x2 + a ,~x : 1 -'- • • • -T- <J2 11 Xn =b., 

a~1x ~--;- · • · -:- a:,\n' x,1 = b', ' .

1 

......... . .... . ... 
1,1 l1 I I 

at:;X 3 ·+ · · · + a1nXn = bt . . 

"1'1! t.tUJ~pJh.e t ( ii ) , t.bLIIb.trlll(hu 1.. (1) uputnbt!fr'it: 7lbr ufruLIIb,/1! 
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wrfJ ll(tU('NL'i..tw~nt. J t- t t.wt/_tUu .. ['nLJ, (!Uflr N('nLJ' t~s, J!IU'itfr "(' "('"2. 

'- wt/_wuwrnLffi,h{', t.'i..twrw1_nr b "f' 'Jb'i..t 'itbur1_wJ Lfr'ith'it: l,wu~,.'itwlfr t, 

"{' ufruurhJfr t.w1_wuwrmffi,brfr Pfr1f! ~wr"'l tr "f.W~U/Ubl UI(''Jb'i..t Xt w'i..t

'-wtinfr W('UIUIJ!UJw'it JwJw'i..tw~: l,burw'fW J.f.t.tUrpnfuJw'i..t h'i..tflw~IU I; 

umws1_wa ufruurbJfr "'!'it Jwue, "f'f! ll(W['"L'itw~nLJ t P"l"f' t.tU1_uww

{'nLffi,bf'f! • pwsfr wnwp_fr'i..t b('ffnLufrs: 

IJ ~pp ~'JUifJW('P w'i..tt.w/ur'i..thpp t.w p_ np'Jwpwp W('UIIUJ!UJIU'it WfU 

Uff'"9Luc: 
IJfJL t!b'iJ.p t.mu'iJL'iJ.[! w!'iiUffrufr ufruurbJfr, "f'P tfb'l_ nrt..t t.IUtfwuwp-

Jw'it d.wfu JIUufr P"l"f' 'I"{'VWltfrs'ilhrc ,fr'itb'it '!.{'"• fruit Ul'f.WUI w'i..t'JIU,ff! 

Lfr'iJfr 'lf"'!P9 mwrtph, , Wll(WJ fr'ilt.Ufbu ,fb'it.[! 'lfrmb'iJ.[!, W!'J 'JbUf.f!"'-,f 

uf['f.p'ilmftw'il ufrumLffi, w'ilt.uuf wwb'l ufruwbJ t" : 
~~u~wnw/1 'fbll(.[!"' ,f Jb'iJ.[! l["ww'ilw'b.[! t.wt{wuwrm ffi,brfr t.bwb. !'ul 

ufrutr~lnle' 

anx 1+ a1 •. x2-1-- • 
' 

· + a l·k-1Xk- 1+ aJi,Xk + · · +a1nX n 
I ' ' 

= b, . 
I 

J 22 x2 + · · + a ?· k - 1Xk·- t+a,kxk + · · + a : nX 11 = b ... 

' (k - 2) . b (k--2) 
· ;ilk- 1, nXn= k-1, 

·+· (1;-1) - b (l; -- 1) 
Jkn Xn- ... I; ' 

~ (6) 

I 
I 

"f'l! r;,,,JmrJhc t ( 1)-fr'it: ll.!""'L'l al1-;"" 0, a:2 + 0, · · • , a~~~- lJ 7 '- 0: 

'L2b'iJI.' 'bwb. , "f' k<;s h k~n: Uju qbuwnuf ( 1) ulmrnbtfe fimuwrnb'l_ 
ullUrnbu k: U.Jfi lnpfip npnzJtUt upuu1bu k=n qbUJ.I!nt..U lt mfinpnz, bpp 
k <n: 

f>r".f!' h[db k=n, wu1w (6) ufrumbrlf! 1["'-'itb'itm t.Lmf,JUlf mbu.[![!' . 
auxt + a 12X2 -[- · · • + at nXn = bt 

a ~,s o + · · +a~11X 11 = b~, 

a(n - I) .. (n - 1) 
n n ..'\ 11 = bn 1 

(7) 

•Lbf'p_ fr'it t.wt{wuwrotLJfrH X 11 tu'itt.w!mfr t.wt!wr ,f/;5,.[! ~urnw'itw'it.[! Jpw'i..t

'lm'lw!'il "f'"2wltfr ,f/t tupdh.e: U.t'it mlilzw'J('b[n<{ 'itwfuw1_hr'Zfr'it ·C.uu[uruwr

,f,u'iJ · Jb?, Xu - 1 -p r:. wt!wr' Jb'itc ~,,,u'i•Ul'it.f) 1 wr'alwl t!frw'it'lmt!wt'it 

nrn2w~p Jp Ul('Jb.[!: 

&w{'nt .. 'itwf[b{nt{ WJ1 Uf('"9b"{!• Jh'it.[! ftwbu'itb'it.[!, "{' (7) upumbtff!, 

t.btr~b.wpwf' 1.. (1) uputr~ht!{! IIL'ir/r J{rw~ l"LamJ, tUftrp'it.p'it' r:.w,!Ulmh'l 1.. 

t1(1112fU1[ upuLIIbffi.bp b'it: 

l•u/1 b(Jh k<n, Ulll(W Xjo -:- l• Xk + ~· ... , x11 q:wqww» w'it r:. tU!m'itbrft 

t.wt!wr ,/h'iJ.f! ~1_hpg'itb'it.j! //111,/W!W~Ul'it (iJ1_mtfr'i..t Ul(',jb.f!'iJbr, npfr!J t.btrln, 

2wrrJ1_ht""- (6) "P"LIIbJ,.[ 'itbr.f!Lfr9 1_brb., ,fM,c, fr'it t Ufb" J.. 1_bri..,.J, 
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X k, Xk -1• • • · , x2, X ! w'iif..wJm'iihrft f..w.!wr "'lm'iihiJJ! nrnzwllft "'['~ 
<fh,e'iJLp: -f.UI'iJft "{' UI'[WUJ Ulhf..wJw'iJhrft tn('JhJ!'iJh['{! "IH('hfft /; (!'iJur['hf 

w'iJ1_hr'l 2_WUI brzw'iitu"'iihrn1., tH"fW J"hf' (6) uftumb.ie, f..hurktu"fhU k (1) 

uftumb.le "tft'iihiJ f..w.!wmhrz, ptuJ9 wbntrnz uftumbffi,br: l.,hzm I; umnL~ 

'lbl, nr WJuurb'l 'iiz1_wa Jbfdn'ln1. ( tH'[UIUJ wVuutmilhrft f..w.iwr P"L"l' 

f..ilwrw1.nr wrJhJ!ilhrft f!'iimrn<ftlttu.ip) "'lm'ii1_LiJ ( 1) ufwmLJft P"l"l' 

[NLt} fiL fJj, hrf! l 

ll.nwpft'ii f..wi"'9J!ft9 {J1_nL.i f;, [iih 9-wnwft .lhfdn'lm/ f..ilwrw1_nt• 1;, 

N(' 'fr}wtft'iJ f..w1_wuwrnLfli,hrft uftumhd(! phr1./t J"ft 1Ulf mbu.J!/1 fw, w~'iJ~ 

"!/tuft mbu.pft• hrp (7} uftumh,ff:il fJ9"''ll'1.nLd h'U l;tft' .ift .pwilft wJ'ii"lft~ 

uft f..w1_wuwrnLffi,hr, nrnil./! "l"'l'"''Uwf,,,J LiJ .f/lwt'ii Xn wilf..wl'"f!' ~"'19 

frrw"wiJnL.i "'J'I 'Uzw'Uw//nuf /; 1 nr rlf..w•/_rnfu•n{J J"' iJiJh['{! "f"'l''l"'"fhu t_LiJ 

f..wus1.ht Jft'iit_!.. 1_hr'l' -f.tu'Uft nr 3~~-l ) -; ' o. "'"!"' (n+l )-hrnr'lft9 

""""',} P"l"l' f.. w1_wuwrnLffi,hf'ft9 Xn w'Uf..wJUI[! 't"'r"tfr {· wrmw./!uhl' 
~W(,JJWI{nr ~ 'iJffwmhf, N(' (7) f..w1_tuUW(InLffilh['/l uftumbif/t ((hnw'iJ

"JnL'iJtuJ./., )) ' mhu.f!l! ""',/ (6} f..w1_tuuwrnLffL!.rf• u/tumhJft «uh'lw'Uwrlt.. » 

mhu.p(! (k<n '1h"fJ!NLd) IIUIW91.bs, hrp h'iJfdw'lrhsft'tl ,/!' N(' au, a22 '''' 
'fn['Jw/Jfts'iJb['{! 'I_['NJft9 lnUI('f'/;(1 h'iJ: r:'iJ'ff..w'iiiiL[' 'fb"fJ!IILif, f..wqwuwriiLJ"~ 

ilhrft "'Jb ufwwb.ie, nrf•il JbiJJ! ,,r.wiJ'lbiJJ! wilf..wtut'iibrft "'l'"'"'J!".iw'U 

"f(•nshue Jft'iJ t_ f. 1_b{''l_ utw'iJbfn1., {!'iJ'fnL'iJNLd I; hnwb"JIIL'iJWrlk "wJ" uhrzw~ 

·iJwrll. ml"'.f! ,!'ftwt'ii "'iJf,,,Jm'iibl'ft f..wr.!tur f..w.iwl'"'""'["L.ifts f..bmt1: 

l.J,hpe zmpmqpw<)e ~ up. pbpbtml, ubfiJ! mhulill\.u bfi.I!, np 9-rum.u~ 

tfbpnqe qflpwn.btfl k gmliqwgwt\ q~wJflli fhml_wuwpm.tffihpfl uflumbup. 
Gqwmtfwtfp, eum nprn.u, u~umhtf(! lnfl lifl wG.Iiwtfwmhq, bpb uh.w!ftn~ 

~mu.Cfibpp. efipwg}!nt.U' tfbfi~ uwwG.wfi-1! fiwtlwuwprn.u, npft tfb2_. P"l"P 
mfifiwJmfibpp. qnp~mqflg fibpe liwq wuwp bfi ([pn'Jfl, flull mq rum wliqwtfe 
qpnJfl9 mwppbp h: flull bpb tfbfil! WJI}UJ.!mfl fiwqwumptfmfi ~bG.~ fiwG.
IJ.!Itqmu, mtqm up.umbtfe ~lltfir fiwtfg;rmbq: .!wqmumpm.tffibpfl liwuwmhq 
uftumbtf(! 'Itfllifl npnzJmt, hpb tuJfi pbpqnt.tf k ( 7 ) bn.wliqjnt.fiwuh. mbu~ 
I!:P.• h.' wfinpnz, bpb pbpqnt.tf k (G) ubqmfiwuh. mbul!fl k<n 'lbUJ.J!mU': 

ll.muae ""l'"'nhb.J! f..w.i"'ubn f..w1_wuwrnLffi,brft uftumh,fft 'U"wm

.i "''f p, "'.lufril J!iJ' w .lil"lfwfr f.."'''"'""'l'"' ffi,brf• ufrumb,f[r b"wm.f w1f P• 

nrnils "''l"'m w'U'Iwffi,brl! f..w<{wuwr LiJ '1l'"tr' fln"lftuft u/tumh.ff! .Jftzm 

f..UidUIUJbrzl;, .J!UI'iJft N(' NL'iJft (0, 0, • • • I 0) qpnjtuqtufi p11.bnt.tfe: fil'n'l 

'1/tmwr"•fnrz uftumb,f,ul f..w1_tuuwrmffl.bt•fr fdfr1.1! tJtll}!(l tfr'iift w'iiC.wtm'iih

rfr fd•/frs: flt'ii JwJwiJw" Jb[' uftumLJ/! t_ft ftwrrnrz pbr1_ht hnwiJ"JnLhwdf.. 

mbu.J!ft• J!W'iJfr nr CJ.wiiLU/1 J"bfdn'ln1. wbf..wJUibbrfr IU(IUIUIJ!Ulfwb e'iJ{Jws~l 

J!n<J f..w1_wuwrnLffi,hl'ft fdft1.1! ufiumbJnLJ "l"''t"'"Ll ""'l'"'l I;, P"'J9 

w1_btw'ii-L 1./t "'"l'"'l' f..bml.w"lbu wJ'ii pbr1_,uf I; ubrzw'Uwrlk. mbu.f!fr• 

"'lu/t'ii,e'ii' wbnrnz 1;: 
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flu funu./!n1_, bpb fiwtfmubn. fiwqwuwpnt.tfGbpft uftumbtfnt.U limqw
uwpnt.Ufibpfl pflqe t~n}!p k wfifimJmfibpft pqftg, mtqw WJI} uftuwbu~. 
pm g ft qpnJwqmfi tnt.h t.Uflg, mlifl fi wh. n~ qpnJ\ll!Jwfi tmb-nuflibp, "'I~ 
ufr'iiJ!iJ' ' WJb"fftufr f'ILaiiLffi,br, nrmbrz Jfr ,ew'iifr {f..ilwrw1.nr I; /., P"l"l') 

wbf..wJUJbhrft wrJbJ!bb('{! UIW('f'b(' hb '[('n!fr9: U.n"ffrufr fNLr}ndllibr 

w'U1_br'l zwm "tfr'i,b'Ur 
<J•wnLu/t 1lbfdn'ln1. 'lawtfr'ii f..w1_wuwrnLffi,hrfr ufruurhlf(! 'l"l'J'Uwftw~ 

'iJnrb'iJ [NLJbffru , f.. wrfJw1.nr I; 'f{'UJ ufrumbJ"fr 'fN('OIU"frs'iJbrfr J"wwrft9f! • 

w1_htwsilbl ilrwil wqwm wh•fwffi,brfr uJnL'iiLul/1! ( C.wr.!wrnL{JJwh f..wJwl'. 

wb't_wUibtn1. "'Iii mrzrzwrlfr'l 'lJHn1.) !.. P"l"l' .at..w.pnfu•nfdtm'iiilbre ""' :.. 

mwrbl 1Ut'f (((!b'f[WJbWr}.l) J"wmrfrsft mnrzbrfr f..bur: 

O [' f• h w ~ h /; l" 1 . (n L,}/;l ~ bmL.J"'l ufwmb,f£!. • 

x1 + 2x2 + 5x3= ·-9, 
x1 - X 2 + 3x3 = 2, 

3x1 - 6x2 - x3 = 25: 

/l [w,.f11rfun LpJwh bbpmp~bh(! "'.1'1 ufwwb,(f, c'i"/L"'J'I.w,} ,fwmpf.tJ£!.· 

(
1 2 51--9\ (1 2 5 1- 9) (1 2 5\-9) 1-1 3 21 -> 0-3-2 11 _ ., 0-3 -2 11 ' 
3 - 6 -1 25 0 -1 2 -161 52 0 0 -8 8 

r.w,fmuW[1nLffLbrf· ufwml • .rf.~ •• "['h rn bf• Xj=2, x2 = - .3, x3 = -1 "f·w~ [n L,},u f(o_ o 

U ~·[[•hm~urh ufwm/,(f!. n[<n2.f W[ l;r 

2 . {n L,}/;[ r.bmb.,t"'[ ufwmbd[~· 

x1' - 5x, - 8x3 -\- x1 = 3, ~ -
3x1+ x2 - 3x3 -5x 1 = 1. 

x1 - 7x3 + 2xt =·- 5, 
11 x2 -J- 20x" -- 9x , = 2: 

( 
3~
1 - 5 - 8 1 

I - 3 -5 
0 - 7 2 

11 20 -9 

~)-(' ~ ~: ~~ 
-5 0 ° 5 1 

2 0 11 20 

- 8 
1 

- -9 

_!) ----> 
-8 

2 

-~ -~9 1 6~ ) -· ( ~ 
-8 0 

0 - 29 162 0 



U/r'b~ r.w"b; J.9fr"b~ "'J"b"Lfrufr ufruu.I.Jfr, "l'f!. 'i_W('nLbw~n LJ 
:.Jrurb.w"Lku, "~'IP"bw~w"b ufruu.l.,ff!. w"bf,wJwu.k'l ~ 1 

3 . f.nL~Irl r. kurhJW[ ufrum i.Jf!.' 

mrfrz, w1_btfr funr J'bfJnrlitbrn1' C'i..'l->.w'i..mr 'lbUfl!f! ~'1-P"'wr~"fr r..wlnr'l

'fLfumJ' ; pu~ wJU 'ftfufr f:.bm'U'fUI 2_ UI('UI'Jf'"''i,/!f! 'i,"prt/_wJ- /; f:.wt/_wuwr 

{Jt/_nt/_ w'i..f:.wJm'itbr I. f:.wt/_uiUUJf'ndfbbr nL'i..b!fn'l nf'n2_JUI£ upumbfff.brp'it, 

f!'i,'l- nrnLJ' J'b'i,.[! U~Ub£nL b'b.[!, UIUif'f'UJ~UJ'i, f:.w'brwf:.w zt/_nLJ' Ulf''l-b'i, nL 

URLfJi.wup(11_UJ,) , br~nL £. brbl! w'bf:.w1m'bf.rn1_ upumb&b['PS' 

'1-f.snL.e m1_w.t I; br~nL w'bf:.w1mn1_ br~nL f:.wt/_wuwrnL&brfr 'f.tw1fr'b 

upumbJ'' 
( 1) 

(2) 

kr4rnr'l- ~wr'IP l!wnw~nL ufr J' w"'rP9f!' ( 1) upumbJ'p f:.wJ' wr ~frrwnblnt/ 
'fnr.tw~frs'bbrfr t:.wt/_wuwrbsJ'w'b J'bfiln'l-f!' J'b'b.[! ~umw'bw'bl!' 

(a
11

a22 - a12a21) x1 = b1a22 - a 1 ~b~, 
la

11
a22 - a12a2d x2 = a11 b2- b1a2, : 

b,a ~.-a 1 2b2 
au an--a12a2, 

(3) 

Sb'lw'l-rbtn1 w'bt:.w1m'bbrfr umws1_w.t wrJbl!'bbrf! (1) f:.w1_wuwrnL&brfr 

J'bl_, f:.b zmnLfiiJwJ'f' ~t:,wJ'nq1_b'i,.{! , nr (3)•£! (1)·p f:.wJ'wr [RL~nLJ' /;1 

U.1'1- LmJ-J'w'b J'pw~nL{J 1w'b l:.wrsf! ~'1-P"'wr~t/fr § 7 -nLJ' 1 

lJ.'bf:.wJUI'i,brfr (3) wrJb.{!'bbrfr f!'i,'l-f:.w'bnt(' f:. wJUIWf'Uif'{! 2_UIUI Uf.Uif''f. 

~br..,_n1_ 1; wf'mwl:.wJ"'"-"LJ' (2) J'wmrfrsfr l;£bJ'b'bm'bbrfr J'fr'lnsn1_· wl'b 

f:.wqwUWf' I; 'ftfuw1_nr w'b~JnL'bW'f,)P /;£bJ'b'bm'bbrfr Wf'UIW'l-f'JW[P h br~· 
rnr'l- w'b~JnL'i..w'fdp /;£bJ'b'bm'bbrp w('"'W'l-f'Jwlp mwrpbrnLfiiJw'b[! : lJ.1'1-

{iiP1_[! ~ntt/_nLJ' I; (2) J'wmrfrsp qbmbptfrGwlim (npnz'rll• "'1'b I;' bpqpnpq 
qmpqr qbmbptfrGwGm, l!w'bp nr (2) J' WUI('P9f! br~rnr'l- ~·ur'IP J' UJUif'P9 I; I 
(2) J'wmrfrsfr '1-bmbrJ'fr'bw'i..m[! 'bz w'bw~nLJ' b'b wluUfbu. 'frnLJ' b'b (2) 

J'wmrf.9P /;£bJ'b'bm'i..bf'[! 1. , t/_rnfuw'bw~ wn'bb[nL ~lnf' t/_rw~w'fdbf'p J'bl_, 

wn'i..nLJ' b'i.. nuz'lwap'f 'fdbrp J'p'l_h• WJUUfpun1_' 

I a" a , ~ I= aua 22- a,2a2,: (41 

a ~ , a ~2 

0 l' /r 'j, Ul ~ 'b "l' ' 

1) \~ : 1 = 3 . 4 _ 7 . 1 =:5. 

2) I~ -~ 1 = 1 . 5 __ ( - 2) 3 = 11· 
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~"'rftu.r,tfnr t- .tfr "''i.''I:UI'' "-" 'bzJ•t, nr ''"'mrfr9f! t:."''b'ffr""''bnut ~ P•l"'tfr'b 
UlllfNLUUI~I fru// 'fhmhrtf/rbtubtn{! flfrt/_ t-' nrnztu~fr //brUfnt/_ //IUUft[UIJ .[!IU

ntu/fnLUfr tftumrfr9/r t:.bmt L~wmb'b.e, nr alla22 f._ a l2a2 l "'rtnUI'fr!"'l"kbrf! 
1/nl_t/_nLJ' b'b brftrnr'f ft"'r'l:fr 'fbmbrJ'fr'b"''bmfr wGqw1.l'Gbp: 

(3) ~»rmtu;tu/mtnfl!w'i.l tfbp_ t:,"',j'"'rfrt_'bbrf! ttLbbb hnLJ'il mbu.[!{!• frbt_ 

nr t:.tuftnturUirf!J UIJIIfrJs.e'b' bnL!bUfbU t:.Uib'ffrutuhULtJ' L'b "r~rnr11 ''"'r'l:fr 
1bmL1,fp'bu.'bm'bbr· x 1-fr "'rmtut:.tu1ulln{J!tu'b t:.tuJ'"'rPl£! "'!'b J'"'mrfr

9
fr 

'fbmbrJ'frbtubtnb ~I nrb Utntu9t/_11Ltf t- (2) dtumrfr9fr9' h(tlU IUntup_fr'i.t UJIILbtu//(! 

tfrnfuturfr'i.Jblnt/_ (1) up11mLJ'p tu'ltutn tub'ftuf/l,brfr u/nLbtu//nt/_. fruft x
2
-fr 

UlrtnUit:.IUftnNL{J!IUb t:,IUdUif'Pl_f! ~»Jb J'tumrfr9fr 'fbmbrJ'frbUJbmb f-, n('b 

um~»9tj_uLJ' t- (2) J'"',.,f'P9fr9' 'bf'"' hr~rnr'f "J"Lhtul1fr 'i.mLJ'bUffrufr •frnfr1~»
rfr'bJ'"'J'p: (3) ptu'bwJ.I.brf! "'!JJ' ~"'f'blfr t- 'l:l,['l t:.hmi.J"'l mbu.ent/_. 

I b 
1 

a
1 2

/ / a H b 1.l
1 

b, a,, a,
1 

b, 

x~=~ all a l j l ' x2=1 auaJ 2/ 

a21 a22 a3l <~ : 2 / 

(5) 

' t 1,ftnL tu'bt:.wlm'bbrnt/_ brlfnL 1 'l:ow!fr'b t:.tut/~»utur•nf/l,bl'fr ufrumbJ'fr 

[ntJJ'w'b "'!'f ft~»bnb{! ( nr llntt/_nLJ' f- lfpwubp~ ~wfinfi) ptunbrn'{ J.l.tu
ftb{'Uft/_•nJ' t- t:.hmi.!Uil fthrUf· 

bpb (I) fiwqmumpnuCGbpft u~umbu{t qnp~mq{1gfibp~g qwq_u~m~ 
(4) ~bmbpu~fiwGm~ qpnJ~9 mwppbp };, uuqm ubli}! (1) uflumbu~ tnL
~nuf~ qumwlimG}!, bpb · Dfltqbu wGiiwjmGbp~ wpdbJ!Gbp qbpgGbliJ! mJii 
qnmnpw~libp~, npnGg ~Gq.liwGnLp fiwjmwpwp~ ( 4) qbwbpu~GwGmG };, 
~uq xi (i x::::.}, 2) wGiiwJm~ fimuwpPi_G }; wJG q.bmbpu~GwGm~, • npG 
umiugqnLu }; (4) q.bmbpd.'~liwGm~g. fipw i-pq. UJnLfimq~ (wju~GJ!G' 
npnfibt~ wGiimJm~ qnp~mqhGbp~g ~wq_u~w~ UJnLGwq~) wq_wm wG
q. mtffibp~ UJDLfi\ll~n~ tpnfuwp~fibtnq lr 

2x1 +x2 = 7, 

Xt - 3 X2 =-2; 

d = 1
2 

11 = -7, I -3 

1 'll.Ju .l.l...,~kr"l.t"''b .!k£ ,fk'bl! ~"'f'OnLfJJou'b ; ..,./.up .uun LJ k'bl! 'fku.kp./f•

'j,..,~,"'P UJnL'bw~'bkpf• ymfuwpf.~•.!.u'b •fwuf•'b, 'b.!w'b .l.l.n1_1;l ~1_wp1_k'be ~ku.wq.ujn L .!; 
kfJk, f.~w[•~k, WJ'l ~wp./wp Lf.'bf,, .uuk[ny 'lku.kp,ff.'bw'bwfr u.nrzklrf. , UJn L'bkpf. , I;Lk
,fk'bur~•kpf. w'b~Jn L'bwqJ-kl'P f. WJf'bp .!wuf.'b, 
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a11x1 + a1:x2-!-- al,x3 = b 1, } 
a ., 1x1 + <~ 2 ~X2 -T- a ~ 3X3 = b .~, 
a; 1x1 + a 3~x~ + a31X3 = b ;1 

ufrumb,ff!, '1:"{',}"'11fr9'bb{'fr t:.hmlt!"'l J'wmt'fr9ntf. 

(6} 



ltw1..fli. l;bzm 1;t forn.e, 'i..rw (9) wlrmwr..wlmnLfiJlw'i.. .!bt Jm'i..ntz "'ll"Lu 

ilzw'i.. nL'i..bsn'l w'i..'lwffi,brfr9 Jb~f! ~tfr'i..fr 'ltfuwqnr w'i..~tnL'i..w'lJfr 'irwlf

!;lbJ h'i..ur'i..bf'fr W('llfW'J('JW[(! 1 J JIILU br~nL CftiLJ W('b tfr'i..bf'fr9 JIIL('Wl!IM'j,• 

tl"'f'f! ~lfr'i..fr 'ltfuwqn{' w'i..~lnLf..w'lJfr'i.. 'lm'lwr..bn. nL'lfr'Ifr 'irw 'lm'i..qn'l 

br~m l:tbJb'i..m'i..brfr wrmw'lrlwlf!' pw'lJ' w"lwm~wJ brr"r'l wrmw'lrfrt_nq, 

nrf! qbrsl[wJ I; Jwmrfrsfr t..u~w'Jfrf' w'i..~~nL'i..frg: (9) W('UlWr..WJU1nLfltw'i.. 

J'bl J'm'i..n'I J'fr'i..nLu 'i..zw'i..nq w'i..'lwffi,brf! ~wqJ'qwJ b'i.. 'i..nLJ'i.. b'lw'i..w~nq1 

uw~wJ'i.. br~f'"f''l w'i..~JnL'i..w'lJfr 'i..~wmJ'wJ'p: ll'b'i...[! umwi.nLJ' b'i...[! hr~

,f'"f''l ~wr'lfr 'lbmbrJ'fr'i..w'itmf! r..wzqbtnL J'fr b'lw'i..w~, "f'f! ('!..r"Z t_wtfrnq 

'M. 1. 

qwrJ-qbtnL9 r..bmn) 2_WUJ W('W'f pbrnLd I; qb('l_'j,IU~W'j, W(''fJnL'i...[!fr'i..: 

'J.J. 1-nLd J.wfu ~n'ldntd 9"LJ9 I; mrqwJ bf'f'"f''f ~lllf''ffr 'fbmbrJ'fr'i..w'i..mfr 

J}-('W~w'i.. w'i..'fw[fl,brf! ~wqJ'bl'n /,_ '>wzqb[nL ufubJ'w'i.., Wl_ ~n'l.!mJ''{pw• 

gw11w~w'i.. w'i..'lw[fl,brf! ~wqJ'blnL "- r..wzqblnL u{ubJ'w'i..: 

0 [' /r ~ Ul ~ ~ b l'' 

2 
!) -4 3 

2 3 

2 

=2. 3. 5+1. 1. 2+2. (-4). 3= 
-2.3. 2 - 1. (-4). 5-2 . 1. 3= 5 =30+2-24-12-t-20-6=10: 

0 -5 
2) -2 3 

-2 
2 =I · 3 · OtO · 2 · 1+(--5) · (-2) · ( -2)-
0 - ( -5) . 3 ' 1-0. ( -2) . 0-l . 2. (- 2) = 

=- 20 + 15 + 4 = -1: 

( 8) r..wqwuwrnLfiltw'i.. wl_ J'wuf! 'i..m t'i.."fbu brr"r'l ~wr'lfr 'lbmbrJ' fr'i..w'i..m 

e WJ'i' J'wmrfr!ffr 'lbmbrJ'fr'i..w'i..me, "f'f! wnwgqnLJ' I; (7) J'wmrfrgfrg' 

'i..rw Wtt.W2_fr'i.. UJIIL'j,(! (6) r..IMq_wuwrnL{fl,brfr u[lumbJ'fr W'lWUJ w'i..'ftu{fl,brfr 

UJnL'i..nq tfrnfuwrfr'i..btnq: bpb Jb'i..l' (9} 'lbmbrJ'fr'i.w'i..mf! 'i..zw'i..ru~b'i'.[! d 
mtun.nq, fru~ 'i..rw J-r'l uJnL'i..f! (J=l. 2, 3) (6) ufrumbJ'fr wqwm w'i..

'lwffi,brfr "J"L'i..nq tfrnfuwrfr'i..btnL9 wrLwl_wgwJ~'Il.mbrJ'fr'i..w'i..me' di·nq, w"lw 

( 8) t:..wqwuwrnL{i JnL'i..f!. ~umw'i..w dx 1=d l mbu.[!{!• nrmb'Ifr9 d =f= O 'fb"i

.[!nLJ', f,bm/,_mJ' 1;, nr 

( 10) 

28 

2x1 - x3 + x3 = 0, } 
3x1 + 2:<:3 - 5x3 = 1, 
x1 + 3x 2 - 2x3 = 4: 

llfr:::nbJfr 'lnl'~"'~hJ~brfr9'~"''1J:fw.Y 
2 -1 1 

d = 3 

0 -1 
2 -5 =13. 

4 3 -2 

2 -5 = 28 

3 -2 

r..wJw"lwmwu• 

a 11 az2-a12a21 

(12) 

2 1. =21, 

3 4 
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13 
Xt=28' 

47 
X2 =28' 

21 3 X3= - = -
28 4 

."' 
· upb nr/..J; mfil['mpn{unL{JJu.th Jb'l_ Jbh.j! tfrnfub'b,e /,(I~NL ufrJ'[n[hbrfr 

mb'lbre (, t w'b"lw l'l w'b frrwr lf"'l.[}/r 'lm'b'[n'l), fru~ I!Lw9w.t P"L"r 
ufrJ'[n[hhre {Jn'l_hbh.j! lf!b'l_k(tnLd, W"fWI wft'bbrJ..nrb'iJ, ~UUIWhwh,e Jfr 

'hnr mb'l_wtfrnfunL{JJnLhl Sb'lwtfrflfufiLPJIUh IUJ'I aL.wtfrnfunL{JJnLhf! ~nl_1_nLd 

/; flpPJ!UllflllUnLpJndi (mrwhu"fn'f.fr9frw}: 11 UpUqn[UDppg ~wq_tfqwc} p.n
[ll{l n ! mhq_uuJmlumpJnLiilibp~ ~wphtp k qwuwqnpbt WJUU{pup ~wp

qnq, np wub!i up fiw2_npq m!Jq_w~m)unq7JllLU umwgqp pp liw)unpqpg' 
uh4 qpp.J1wt~n]unLpJwup, ~um npnd 4wphtp k u~nht gwli~wgwh· mb
q_w~n]unq<tjnL!ipg : 

ll.n "l'b'lnLIIL frrw1.w9fr I; n=2 'lb"I.[!"L"· b(Jb r:.wr~w1.nr I; "~ubl 
12 mb'l_utl/w/rlnL{JJnLhfr9• W"fUI nrnhbtfr ""rfJwffWhfiL{J.(nLh(! ~~fr5tfr 12, 21, 

pu~ bfiJJ.. u~ublnL Lfr'bbfr'b,e 21 mb'lwtfrnfunL{JJnL'bfr9• "'"I"' "'J'I ~lfr'bbr 

21, 12 r:. br!Jw~w'bt~L{J I"' 'be: ~wJ wrh'b,e Jbr Uf'b'lnLtf e "'r'lb'b "'"1"'9"'·9" 

1_w,} (n - 1)-fr r:.wJwr /.,_ WUfW9NL9f' h.f} WJh 11·/r r:.wJwr : '1-fr9nL.f} ,/b'b,e 

u~unLd b'b,e r:. bmi..Jwl mb'lwtfrnfunL{J J"L 'bfrg• 

(1} 

'1-frmwrltb'b,e n ufrJ1.nL'i.Lrfr9 ltm'l"'fwJ P"L"r IUJh mb'l_wtfrnfunL

·PJnL'b'bbre • nrn'by Jb'l wnw'l fr'b mb'l_nLd 'lm'b'[ttt .. J I; i l-l!' iJ.J'I"lfrufr'bbrfr 

Pfr1.e lufr'bfr (n-1 )! 1.. 'brw'b9 ltwrblfr I; 'lwuw1_nrbl r:.wJwawJ'b pbnrb

JwJfr "fW{:,IU'b'l fr• (!UUI nrnLJ' U~ubln1. ( 1) mb'fwtfrnfum fJJnLhfr9• .{!whfr nr 

wl'l •frwumnrb'b r:.w'b'lnLJ t (n-1} ufrJ1.nl'bbt'P9 ~w'[J'[w.t P"L"r mb'l_w

tfrnfunL{JJnL'b'hbrfr 'lwuwtfnrJw'be, "l'l! fr'b'lm ~urfr1. b'bfJw'lr"LfJJw'b r:.wJw

awt'b, ltwrblfr t· u/l,bl 9w'b/1w9wJ mb'l"'T"furiL{rlJnL'bfr9• Jwu'bw'f"rw

.pwr '• i 2, j 3, • • • 1 j 0 mb'fwtfrnfur1LfJJnLhp91 ll.Ju (;.whutUftUr""" UUim91.wJ 

1_b(ll_/rh urb'fwtfrnfum{JJu.th db'l_ ( !1 ufr•f1.fllfr9 f/w'f.d1_wc}) ffWUIUI(Ib'iJ,e 'ffrt•
.f}u.tt/rnfum{JJtiLh i,-p [,_ 9w'iJ//w9wJ Jb/1 t1Lrfrz ufrJ1_nlfr• 0(1/r'bwf i2·p 

Jfr'll.., !.., ul1ubln1. 'i.nt• umwywJ mb'lwtfrnfu,LfJJ"'-'bfr9 • '1"'""'"-"rb'b,e 

"lbm,e b'lwJf.'b "~"" P"L"r WJh mb'l_wtfrnfunL{JJnL'b'bbt'l!• "r"'b9 ""'l 

wnw'lfr'iJ mb'l_nLd 'fU1h1_11Ld I; i2•f! /.,_ WJlhl ll.n (;.IUhW"fUir"""' w~'iJbrJ..n

rb'iJ, ~wrblfr I; ""l"'"bl n ufr·f1.nl'bbt•fr9 ~w'l.JwJ P"l"r mb'l"''""funL{JJnL'b

'bbre' 

U.n (JbnrbJwtfr9 pfumJ 1;, np n uputl_ntlihprg ~wq_utl_wc} npL.k 
m!Jq_wtftn]unLpjndipg 4wphfp k mligGht WJI} UnLJU urutlntlihppg llwqu
~wc} gwli4wgwc} mhqwt~n}onLpJwli~ up }!mlip qltpJ!w~niunLpJmlilihpp 

:tfhngn~!. )' 

1/.~nLd b'b, "r m'[Jwl mb'lwtfr n fum.{J Jmh Jb'l I 1.. J (J1_bt'l! ~w'ldnLJ 
b'b ~wpqp IuwiumnLtf (pGqhpupw) , b(Jb I> j [,_ 1-'b "'1'1 mb'l_wtfrnfunL

Ptm'b Jb'l 'fm'b'[nLd I; J-fr9 wrtu.t'l_l Sb'l_wtfrnfunL{JJnLhf! ~nJ.'[mJ I; qnLJq, 
h[Jb i.rw ufr.f1.nl'bbre lt"''l"'IL" b'b 'f."LI'f P1.n1. fuwfumrJLIILbr , [,_ ltb'bm' 
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r..w~wnw~ 'fb"f.[!nLJI /J.Ju"fbu, 1, 2, • • '' 0 mb'l_wtfrniumfJJntb{! ~[/rbf. 

'l"'-J'l wJ'b'b Jfr n-/r r..wJwr, J!wbfr nr 'hrw Jhp_ fuw/umnd!Lhrfr fd/rtfl! 

r..wt[wuwr t 'lf'nJfr' 4, 5, 1, 3, 6, 2 ~nh'l_wlfrnfrm'-fdJn'-b{! (11=6) Uf•rm

'bwftn'-J I; 8 /riw/rimn'-J k 'lf'"' r..wJwr l;l qn'-J'l 1;, fruft 38524671 (n=8) 

"'b'lwtfrn/rit"-fdJnLbf! "i"'l'"'-bw~n,_J t 15 /riw/rimmJ £. 'ff'W r..wJwr I;L 

ftb'bm l;z 

liubG. up. q~p~w~n}llnt.pjndi ~n}um_tf k mb'lw~n}unt.pjw6 qnt.J
qnt.pjnt.Ge ( 'l"'-J'tf! 'l"'r<l'i.nLJ I; ftb'ilm, ~b'ilrnf!' 'ln'-J't)' IJ.J'l ftwrt.nr 

[ibnrbJ w'ii "'"1"'9n'-gh[n'- r..wJ "'{' 'bw/ri 'lfrmwr~h'ii.[! Ul J'ii 'lb"l.f!l!, hrp 

'lfrf'.f!"'T"/rit[ntz I k j ufrJtfnt'iibrl! ftn'l.f!•ftn'l.f!fr b'ii, wJufr'ii.f!'ii' mh'l_UJTn

/rin'-[IJ"'-'iil! ,,_'ilfr ... , j, J• •.. mhu.f!f!, nrmb'l pw'fJw~bmbrf! •frn/uwrfr

'bnd b'iJ WJb ufrJt[n[bhrfr'iJ, nrn'iJ,e_ 'ffrf'.f!Wtfrn/riii'-fiiJ."ub 1_bb hbflwr~t/_nLJ: 
'1-frr.f!w•frn/rin'-fdl"'-'ii(! Jbr mb'lwtfrn/rin'-[JJnL'ii(! 'l"'f'J.'ilm_J J; ••• , J• j, •• 

mb'l_wtfrn/rim[t/JnL'iJ, {!UIIJ nrmJ', r..wu~wbw[/r 1;, nr hr~nL mb'l_wtfrn/un'-

PtnL'iJbbrfr Jhp_ l;l i k j ufrJtfnt'iihrfrs ln'-{'W.[!W'ill_Jn'-rl! ~w'lJ,,_J I; 'iJ,,_,'iJ. 

/riw/rimmfiLbrl! w'i12wrcl fiLwgwJ ufrJtfnt'iibrfr r..b'!'' b(ilb i k j nfrJtfnt'iibrl! 

wnwt_ /riw/rim mJ t_l;frb ~W'[J nt J 1 JU"fW 'iJnr mb'l_wtfrn/rin'-fd JWb Jbt_ wr

'fb'iJ ~w'lJnLJ b'il, wlufr'b.f!'b' bnr mb'lwtfrn/rin'-fJJwb Jbp_ /riw/ttmn,_ffLbrfr 

{d/rt[{! Jh~nt[ wtfbtw'ilm_J' f-. fru~ h[db 'iirw'ii.[! wnwp frtw/rimn,_J ftwqJnd 

l;fr'ii, "'"'"' r..frJw LUJb tfhrwbnLJ 1;, wlufrb.f!b' fr11ufun._f1Lbrfr {tl/rt[(! ,fh~nt[ 

'"i"'~wumJ l;z br~nL 'lb"l.f!n'-J /;[ ~nb'lwtfrn/rim{dJwb 'l"'-J'ln'-flln'-'ii(! 

•/rn/rit/_nLJ I; 

/tl'n'l r..frJw 'lfrf'.f!"''P"/rimfdJwb b'b(ilw~w i k j ufrJt/_nt'iibrfr tf/rp_l• 

'l"''ilt[b'b s ufrJtfnt'ithr, s>O, WJu/r'it.[!'ii' mb'lw•frn/rin'-(ciJm'ii'ii m'itfr r..hmk

l "'l UIRU.[!(!• 

(2 

i k J ufrJtfnt'iibrfr 'lfrr.f!"''rn/rin'-fdJm'iit! ftwrbLfr I; tfrn/riwrfr'itht 2s + 1 
r..wp_nf''l"'P"'f' ftwmwrtfn'l wJ'it"lfrufr 'lfrf'.f!"'T"/ri'"-f!IJ"'- 'ii'iihrntf, nrn'ilgfrg 

Jn'-f'"'.f!"''ii lJnLf'f! ~wmwrtfnuf f; brftn'- r..wrLw'it ufrJt/_nt'ithrfr Jfrp_Lr IJ.J'it I;' 

'itw/ri 'lfrf'.f! wtfrn/rin'-f!l!n'-b[! ~wmwrt[n,_J I; i L k 1 ufrJtfnt'ilhrfr Jfrp_£., WJ

<;,,,_r..bmk' i-fr (nrl! "'f''lh'ii k 1 ufrJtfnlfr mb'l'it I; 'lrwtfht) k k2-fr Jfrp_k k 

"'ll'ii, Jfr'it t_k i-'it hrwtffr k,-/r mh'lf!1 U.n S 'lfrr.f!wtfrn/rin'-f!IJn'-'b'iii.rfr'ii 

r..wp_nr'fi1LJ I; i b. j ufrJtfnlbhrfr '[/r('.[!Wif.nfrtnL{dJilL'iJf!, nrfrs r..bmn S 'ffrr

.[!WTnfu "'-filln'-'ii'iihr j ufrJtfntfr b. pntnf' k-brfr t:.hm, nrfrs r..hmn j ufrJ

•fnll! 'lf' wt/_nLJ I; i ufrJtfnlfr urh'll!• fruft P"l"f' k-hrf! t[hrw'fwnbnLJ h'it 

frrb'iig t:.fr'ii mb'lhf'f!' IJ.lu"lfrunt[, Jb'it.[! fth'ilm wb'lmJ •frn/uhgfr'ii.f! mh'l_w• 

tfrn/rinL{dJwb 'l"'-J'l"'-(cfJn'-'ii{!, "'J'l "lwrn~wnnt[ l;l (2) mb'lwtfrnfunL

f!IJn'-'ii(! k 
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ml.'f,UifrnfumfilJ"'-b[! r..wftwnwft 'l"'-J'f'"-fdJ"''ii m'iJb'iJr IJ('p n :>- 2, n uP.lftlnt
fibppg qmq_utj_ \.U~ rnt np q_ "'-Jq mb-IJ. w•]m]tmqaJn• GGbpj• p-{ltl_e fimtj_ mump 

k qbGut mLIJ.wtpn]unt.p-jntGlibpjl ptl!•G, tUJupGJ!fl' liwtlwuwp }; ~~ 
2 

/> f'".f', t:.wJ wtl.w Jb 'itwfuorn.f! W"fUJ9'"-9UJJ {Jiu,,,bJ UJlfr, pn l"f' mb'l_UJ ~ 
tfrn/urnfiiJ"''i,'bhrl! '[UiuUJt/_nrM'J! mt'ii"lhu, "f' 'iirw'iigfr.'J l"'-f'w.f!w~'ll"'-f''iJ. 
frr 'ilw/uuf"l mh'lw•/•n/11111-{<JJnL'ii/r.'] umwg•/1• Jfrw/it Jhft '1-Pf'J!WI/_rn/unL-

f!IJwdp: Z.wr!.w~• ml.'lunf.,/umf!ll"'-'ii'iihrf! ftn'-'b(,'iJw'b r..wftw••wft '1"'-l't"'-

{cfJn'-b, wlufr'b.f!'u' 'l"LJ'l k ~b'bm mhtlwtfmf"'"-[tiJnLbbhrl! ~'1-wuw•fnrt[b'iJ. 
Jb~ f!b'f Jl.2_1 lfbf' "fb'fnLfiL wrfJ p/rinLJ f; WJb •/_rwumfrg, "{' 11 y 2 
'lb"l.f!"'-'r n !-I! 'l"' !'l ,lilfrt[ 1;: 

rrJ.lciJ uwr..Jw'bb'b.f' Jf, 'itnr 'lw'lw•frwr, wl'b I;' n-r'1- wum{lfiwG{1 mb
I]WI}(lHLpjmG lfUI'[utlput{'(!l IJ.f''-"W'f{'bbJ! /r{'wf' mwft fl ufrJt/_nt'iJbrfrg 

~w'l•ft[wJ hrftn'- mh'[w•frn/rin'-fdl"'-'b'bbr' t[brg'itblntf umwgt[wJ br~"'- mn .. 

'lbf'l! •/rwftw'lJhrfr JLp. orfr'bwft, n=5-fr r..wJwt•' 

(
35142) 
5 2 3 4 1 I (41 

IJ.l" orfr'bwftnufl .1-fr wmlt 'f"''bt[,,_J I; S-f!· .5-fr mwft' 2-t.! k UIJlbl lfL'bJ! 

ftwul.'it.[!, "I' 3 {tl/uff! tJm]ntj_nuf}; /i-fr, 5-l! •[m/UJfuuf I; 2-fr, 1-1! tfrn/tt

tjuuf { 3-fr, 4-[! •frn/"'f"'-J I, 4-fr (ftwJ ulinuf k rnOI]nuf) L, •fhf'lw"lbu, 

2-l! 'P"P"L"' J I; 1-frr ll.Ju "Lfrun~f, brlt"'- mb'lw•frn/•,n(tl JilL 'b'bbrl!' 'lrtfwJ 

Jbtlf' dJ""'" Ulwft ( 4) mL"J!"''' nru2mJ b'it UIILutl_/rb r..fr'b'l p'bmftutb 

{Jt[l,t'fr pwqJn'-f!IJmb Jfr •/mfuJfrwrclhJ! wrmwufw"'ftbrnuf fr'b.f!'b frr •fpw, 

WJIIfr'iJJ!b' UIJb"ffrufr UJf'UIUI"/_WUiftbruuf, "f'f! 1, 2, ,1, 4, 5 pbutf[wb 

{tltfhrf•g w.fb'b ,fbftfr'b 'l'i,,,_,[ {- r..wJw"lunnwu{um'bn'-{JJwb Jbp_ 111 J'1- fruit 

(ilt/_Lf'fr9 "{'/'/; Jb/ffr t..bm, f!"UI "{'"',[' mwf'pbf' {J,fbrfrb r..wtfw"fwmwuptwbn'-

{IJJwb •fL2_ b'b '1-';.,,,[ mwrphf' {tl•fbr: IJ.J'l rfw,fw'bwft, .ew'ufr "f' {iltfbrf! 

f!~''lwJb'bf! r..fr'b'l r..mm b'i,, wlufr'i.J!b' t[hr•t_wtfnr pu1 'lJmfdt"'-b 1;, w"lw 

LUJ'f t..fr'b'l {dtfht'fr.'l w ,{ b b ,{ b ft [! qt:.wtfw"lwmwu/riw"'.,fr 1, 2, .1, 4, fi 

f!ltfhrfr.9 nrl.l. Jbltfr~ •• r..L'ilg 'hrw'b, "f'l! •frn{utfnuf I, wl'1- [tlt[fr'b: 

. 'Qwf''l t-, "f' wruup_fr'b r..fr'it'l p~1wltwb (iltfbrfr pw'[dn'-{iltw'u wlb tfrn/ri-

JfrwrciL·J! wrmw"lwmlibf'"''fl!, "f'f! ,fh'bp ""'"' .']Wh.[! (4)-fr o'lbn'-fdtwtfp, 

ftwrhtfr /;{' umwbw[ bwl. biiLJb 5 ufr,ft/_ntbbf'fr9 f[ut'[d•fwJ Jp 'f"'-J'f UIJ[ 

mh'lwtfrn/u m {d i"'-'it'iiLr Jbl/l! Jlm u /r mwft 'lf'hl nt[: IJ.J'I"IP"fr.f! umUJg•/n,_J 

l IJ.pmu.em .uur u.j'u >fo21'tJ'bnul I; bp~nL ""''lbt•n•f /, 5 ".l"'·'bL-pmf ,f.uurpf•s, 

tlU'J9 t'"t"l'"1fo'h '".It f .. t ..... ur "'-"'fo· 
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ll..(u P."l"f'"'-'' 3-{! pnfm/_nuf I; {)~[., {) .. [!' 2-f. "- wu'b: 

lnfw'iJ J.ILm/_, il u[.Jt/_nt'iJbf'f.9 ~W'[dl/_wJ br~nL mb'l_wpnfliiiL{rlJnL'iJ'iJb{'' 

lf('•t/_wJ ,/b/J{! dJnLU/J IIIW~, fl{'fl2f1Ld b'iJ wnwp}'iJ il p'iJw~w'iJ (rlt/_brf. pwq

,/ nL{JJw'iJ ,/[. fl['ll2 1/JnfuJf.wrtfb.(! UI('UlUI"fU1111~b('nLd fi'iJ.f!'iJ f.r t/.('UII ll.nwr_f.'iJ 

n p'bw~wi. {J1_brf. pwqdnL{rJJw'b w.!b'b .![. A tfrnfu.!f.wrd-b.[! UI('UlU1UfUJU1-

~brmJ f.'b.f!'b f.r tJrw, ~ntt/_nLJ I; n-pq wuwldimG.'(t mbqmqpnt.pjnt.G., 
{!'b'f .nrm.!, "fW(''[ I;; w.!b'b .![. A mb'lw'f{'"L{riJnL'b ~wrblf. I; lff'P wn'bbl 

tl('hl; br~nL mb'l_wpnfunL{rJJnL'iJ'iJb(' ,/b~{! dJfiLtlf. mm/J 'ff'btnt/_' 

A=(ll' 12'. •. ,Jn, )' 
ail' aia' ~ • • ,a in, (6) 

WJUIIlb'l_ IJ.i""" 'il2w'bw~1_wJ I; WJb (rlf.t/.£!' nrf.'b A mb'lw'lrnL{rJJmdp. tfrnfu~ 
t/_nLJ I; i-'b, i=l, 2, .. . , n: 

A mb'lw'frm{rlJnL'b[! od-urt/_wJ I; (6) mbu.[!/J pwq.fw[il[.t/_ wll lff'blw

J.ILbrm/• mJ""fbu ( 4)-{! "- ( {) )-{! J[.IL'bnLJ'b 6-r'f wum[.6.w'bf. mb'lw'f{'"L

fiiJwb mwrpbr lff'blwJ.ILbr'b b'b: 

A mb'lw'lf'"LfiiJw'ii .![. lff'blwJ.L[.9 .![. "'Jl lff'blwat.f.'b ~wrbtfi I; 
"''bs'ilh L u JnL 'b w~'bb {'f. ,/f. .[!UI'b f. 'If. {'.[!WI[. n fum.(rl J tiL 'b'bb rf. Olf'bnLfrltm.! pI 

Cum nrm.!, ~wrbtf. l;~umw'bmt (6) mbu.[![. UIJ'b"ff."f.' lff'blwat., "{' tJbrf.'b 

(~wJ umnrf.'b) mn'l_nLd tf.'bf. lf:rtJwJ n u[.Jt/_nt'bbrf.9 ~wq.!t/_wJ 'bwfuw

"fbu mrt/_wJ 9w'iJ~w9Wa mb'fwpnfunL{rJJIIL'iJ(!I 11' wu'iJwt/_nrwp•('l n~r'f 

J.Uuin[.-6.w'b[. w.!b'b J[. A mb'f_wi/Jn{unL{JJnL'b ~wrhtf. I; lf{'bl 

(7) 

mbu.[!nt/_, mJuf.'b.[!'b' 1_brf.'b mn'l£! [ilt/_brf. p'bw~w'b 1wuwt/_nr'nfillw.!p 1 

lJ.JUUff.uf. lf('b[wJ.fJ.brnLd UlUI('f'bf' mb'l_UI'f('nL{iJJnL'iJi.br'iJ f.rwrf.9 UlUI('f'bf'~ 
t/_nLd b'iJ umnrf.'iJ mn'fnLd b'l_wJ mb'l_wpnfunLfiiJnLh'iJb{'nt/_1 WJIJ- U}WlDUUl• 

nnq kt pntnp n~pq wum'(tiiwG.'(t mbqmqpmpJnt.GGbp'(t p-rtlE fiwqwump 
• n u'(tutlntGbpltg qwquqw«)- pntnp mbqmtlmJump-JmG.G.bp'(t p-q'(tG., 
WJU}tUJ!U' n!-r: 

·"Pr"- n~r'f wumf.-6.w'bf. mb'lw'f{'"LfiiJ•'b orf.'bw~ I; JwnwJnLd Gnt.J-
6mqmG. mbqmqpmp-Jn'-GE 

E = ( 1 2 · · · n )• 
1 2 · · · n 

fl['fiLJ fl"l"f' uf.Jt/_n{iJb('{! l/i,mJ b'iJ f.rb'iJ9 mb'l_b{'nLdl 
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~wr~wtJnr t 'b~wmbl, "{' A mb'l_w'f{''IL{rJJwb (6) lff'blwJ.ILm ,/ 1_b

rf.'b h UUltlf'f.'iJ mn'l_b('{! UlUI('f'bf' 'fbf'b(' bb ~UIIIliU['tiLd !._, ~I('W'iJ9 mb'l_b('{! 

tJrnfubtnt/_, Jb'b.[!, {!'b'fr.w'brw"fbu, IJumw'bw'b,e mJL mbi[W'ff'"L{rJJnL'b: ll.Ju~ 

"fbu, 4-r'f wum[.6.w'bf. 

(
2143)"-
4 3 1 2 ( 

4 3 1 2 ) 
2 1 4 3 

mb'lw'lf'"L{rJJnL'il'bbrf! mwrp.br b'b. wnmtf.'ilnul 2-{! 'P"f.'t/_tnd I; 4-fr,. 

br~r"r'f"L"' 3-f.: 

•l.br9'bb'b.[! n-r'f wumf.6.w'bf. nr"-1; A mb'l_W'f{'"Lfrllw'b J[. ~wdwJw~ 
~w'b lff'blwJ.IL (6) mbu.[!nt/_: t,,w tJbrf.'b IL umn{r[.'b mn'l_b{'{! 'fwq.!n'l 

mb'l_wpn{unLfiJJnL'b'bb{'(! ~Wf'"'l b'b tf.'bbl ~wJ J[.wmbuw~, ~wJ t:.w~wnw~ 

'l"LJlf"L{rlJwJp mb'lwtfrnfunLf6JnL'b'bbr: A mb'l_W'ff'"L{rJJw'b nr"-1; wu lf:rb

tmJ.IL[.'b w'b9'bbl£!• J.'bt"fbu lf:f.mb'b.[!, ~wrbtf. I; f.rw~w'bw9'bbl tJbrf.'b 

Ulfl'l_nLd h Ulllfi('/J'b UJ.tl'l_fiLd ,/[. .(!w'bf. f.rwr r.~UI"fUIUlUIUfuw'bn'l_ 'fflf'J!UI

+nfunL{rJJnLb'iJbrf. Olf'bnL{c/Jwdp: PwJ91 ~wmw btnt/. nr"-1; '1-Pf'.[!UII/in{um~ 
{rJJnL'b (6) lff'blwJ.IL[. tJbrf.'b mn'l_nLd IL r.w.!w mwu[.1w'b l;lbJb'bm'bbrfi 

'/f.r.ewfn{unL{rlJnL'iJ(! umn rf.'iJ lllfl'l_fiLd 1 ,/b'iJ.(!- ,/f. tfwd w'bw~ pn{utiLd b';,.(! 
' . 

b r~nL mb'lwtfrn{unL{tl J"L'b'bbrf. '[IILJlf"L{rJJnL'b'bbr£! "- 'f{'UI r.wJ wr I; L "frur.-

"fW'bnLd b'b.[! ~»J'f mb'lw'pnfunL{rJJnL'b'bbrf. qnLJlf"L{rJJ"L'b'bbrf. r.wJ{!'b~'bnLd[! 

~wJ r.w~wnw~ tf.'bbl£!: u.JIImb'lf.9 r.bmiLnuf ~-, "£' A wbq Wl}pnt.pjWU q mtf 
pntnp qpb(ruulrbpnuf 'qbp'(t& m .. umnp'(tG. mnqbpmtf qn'-jqnt.pjnt.GG.bp~ 
liwuEG.IJ.G.nuf bG., qwtf pntnp qpbtmltlrbpnt.if GpwGl! fiwllmn.wqG. bG.: 
ll.nw2_[.'b '1-b"f.[!"L,f A mb'lw'f{'"L{rJJnL'b(! ~ntt/_nLd I; qnt.jq, flu~ br~f'"f''f 
'1-b"f.[!"L,f' qbG.m: 11' wu'bwtJnrwpwr, 'bnLJ'bw~m'b mb'lw'f{'"L{rJJ"Lb(! ~tf.'bf. 

'[tiLJlfl 

b(rlb A wb'lw'ff'"L{rJJnL'b[! lf:f'tJwa I; (7) mbu.[!nt/_, wJuf.'b.f!';,' 1_brf.'b 

mn'l_nLd lf:r1wa I; 1, 2, . ' . , n '["LJlf '!'b'lwtfrn{uiiLfiiJnLb(!, IU"fUI A 
mb'l_w'f{''IL{rJJw'iJ '[fiLJlfnL{rJJnL'iJ(! ~n{'n2t/_f. umnrf.';, Lnn'l_nLif lff'lfwa a1, a2, 

' ' " 1 IJ.ll mb'l_wpn/unL{rlJw'iJ '[11Lf'l;"L{rJJmdpt ll.JuLnb'l_f.9 r.bmhmd 1;, rJ{! 

n-pq wum'(tfiwG.'(t qmJq mbqmqpnt.p-JnLG.G.bp'(t PrtlE limqwuwp k qbGm 

mbqwqpn'-p-JmG.G.bp'(t pq'(tG, WJurGl!G.' fiwqwump k - 1 n !-[.: 
2 

A mh'l_W'f{'"'{rJJw'b '[tiLJ'fnL{rJJw'iJ. uwr.Jw'b.fw'b{! ~wrbtf. I; wwl r.b

mhJml, "£'"2 twtfrnt/_ •/intfrn{ut/_wa, mbu.[!£!1 b(clb (6} lff'blwJ.ILnuf brlfm mn~ 

'lbrf. 'l"Lilfm{rJJnL'b'bbrf! r.wJ[!'b~'bnLJ b'b, w"fw ~wrlf:f. fuwfumm l/i,brfi 

(rlf.t/.£! ~wJ" br~nL mn'lbrnLJ I;L qmJlf f;, ~wJ br~nL flln'lbrm.! 1;1• ~b'bm, 

wlu/J'b.[!'b' (6) lff'blwJ.IL[. br~nL mn'lbrnLJ fuwfumnLI/i,brfi [!'b'fr.w'bmr 

(rlPtJ£! ~tf.'bf. qnLJlf' f>u~ b(rl£ (6) 'lf'blwJ.IL[. mn'l_bf'f. qnLJlf"LfiiJnL'b'bbr£! 

lllUI('f'b(' b'iJ, Ul"fUI UIJ'f br~nL Ulfl'l_b('nLII fuwfumml/i,brf. (!b'fr.W'bnL(' filf.1£! 
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~Lfr'bfr ~b'buu ll.tu"l.frum[, A mbrpnqpnLp-JnLlil! ln~G~ qnt.Jq• bpb Gpm 
gwli~wgw~ qpbtmlthnuf bp~n\. mn'lbpnuf ]uw]umnuflibp~ eliqfimli•t.p 
p-~tl_e qnt.Jq }; h. ~l~G~ qbGm' fiw~wn.wq qbU{J!nl.ll': 

( 
3 1 4 5 2 ) 
2 5 4 3 1 

' -·onk'lw'l['nLfJ JnL'b{!_t tpw {kpfr't. UHr'[nLII ~W[''fp 4 fuwfuonnLJ ~w , fru~ uonnpfr'b "'"'lnLJ\ 

·. 7, bp~nL onn'lJ.['n LJ fuwfuonnLffkbpfr f!_'J,'fr,IU'J,I,L[' flp{f!_ 11 1;, 'f['IU r.wJwp /;£ onJ.'lw

'f['nLp JnL'bf!_ ~!.'bon /;r 

lJ.l'"'"''ll'J.'bj? "'1'1 onl.'lw'fpnLf/JnL'b{!_ 

( 
1 2 3 4 5 ) 
5 1 2 4 3 

onlwl!n{• Jlwfuonndfkhpfr flfr{f!. {bpfr'b "'"'ln LJ 0 1;, Jru~ umnpfr'b "'"'lnLJ' 5, WJ

ufr'bl?'b' f!_'J,'fr,IU'J,nL.[' j?IU'J,W~{!_ 'bnLJ'J,"f/,11 f[J.'J,on /;: U'J.'bj? onl.u'bnLJ /,'J,j?l np urwppb[' 

'll'blwAILhpnLJ "'J.'JIU'J['"LPJnL'bf!_ "fiUr,U£1U'bn LJ I; fuonfuuwdfkbpfr e"''l'r.w'bnL[' P{fr 

'l"LJ'fnLp,mL'bf!_, pwJ:J n'i WJ'f Pfr{e• 

ll.tcfJ" J"bb.f} swb~WbntJ -bb.[! bzbt tnb'lw'lrnt!JJwb 'f.nLJ'fnLfiiJwb WJl 

-d.£p uwt:.Jw'bndlirbr, nrn.b.[! r.wJ'wrcfb.[! b'b "-"rf! 'lr1.wufr'b1: ll.n b"l.w

·UIW~n1_ bw{u uwt:.J'wbbb.[! tnb'[w'lrnL{JJntbbbrfr pruqUWUJ.Wmqnt.Ut!, nrb 

frb.f!bfrb Ia zwm /:,bUJw.f}r.f!rUI~Wb t: n-r'l wumfrb.wbfr UJb'[w'JrnL{JJnL b(!l 

.ftbt"fbu Jbb.[! 'ffrmbb.f}> t:.wb'lfruwbnLJ' ~ 1, 2, ' ' • ' 1 0 f'UI'f.J'nL{JJwb 

¥_.n[uJ"frwrdb.[! wrUIW"f.WUI~brntfllr frb.f!b frr 1.rwl 1, 2, ' ' ' 1 fl f'W'l

J'Ifl p JfiLbb frb.[!b frr 1.ttW brr~nL r{lnfuJ'frwrdb.[! WrUIW"f.WUI~brntfllrbrfr 

r.w2_nr'1Wf'Wr ~frrwn.J'wb wr'IJnLb.[!f!> "f.Wr'f. ~~ bntJb"fbU ~lfrbfr WJ'I 

pw'f.JnL!JJwb J'fr nrnt tftn{uJ'fr-wrdb.[! wrUIW"f.WUI~brmJ" frb.f!b ftr tfrwl 

WJU/rb.[!b' br~nL n-r'l wumftb.wbfr tnb'[w'lrnL{JJnLbbbrfr t:.w'fnr'1Wf'Wr 

~frrwnnLJ" {!_ pbrnLJ" I; n-r'l • wumfrb.wbfr J"fr brrnr'l \ trft1. nrnzw~fr mb

'lW'IrntPJwb, nrf! ~nt1_nLJ t mqwJ wnwp_frb J.. br~t'"r'l mb'lw'lrnL{JJnLb

f.brft wpmwqpJWl' !J.tu"lbu, b[Jb mq,..J b'b 4-r'l wumfrb.w'bfr 

= ( 1 2 3 4 )· 
A ~ - 1 4 2 

8=(1234) 
1. 3 4 2 

1 'J.pw'bl! Jlr'l "LJ."'I? hw'b 14-p'f 'llfunLJ h -'f['IU r.wJwp /;£ WJU 'bJnLf/f!_ ~-
pbLf_r I; IUf<IUff_.'J, f!_'J,flbp:JJw'J, JwJw'bwff ['IUfJ pn,'bb£t 
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f>r".f!• A udr'lw'lrnL!JJwJ'p 1 ufrtlqnll! •frn{uqnul ~ 3-fr, fru~ B mb'lw

'1-rnL!JJwJ'p 3-1! r{ln{u1,nuf t 4-fr, wl'l "l.wmb.wnnq ~l' AB mb'lw'lrnL

fillwJp 1 ufrJ1_nll! r{ln{uqnul ~ 4-fr J.. wu'in 

'Iwrhtfr I; pw'l.Jw"l.wm~bl tlfrwlb Jfrl...bmJb wumfrb.w'bf- mb'lw'lrnL

!JJnLbbbrf!• n-pq wum~iiwli~ mb'lwqptl.Lp-JnLlilibp~ pmqtCmUJ.mm~nule 

n ~ 3 qbUJ.~nt.U mb'l rutpn]ubt~ ( ~mfumwm}tq) !_};, f>rn.f!, 1_brl! 'lfrmwr~
t/_wJ A [,_ B mk'lw'lrnL!JJnLbbbrfr t:.wJwr BA wrmw'lrlwlb nLbfr 

( 
1 2 3 4 ) 

BA = 3 4 2 l 

mbu.[!f!• WJUfr~t.[!b' BA mb'lw'lrnL{JJnLbf! mwrpbr ~ AB mb'lw'lrm!JJnL

'bfrs: u.J'I"f.frufr orfrbw~bbr ~wrhtfr ~ pbrbl wJ"bb J"fr n > 3 'lb"f.[!nLJ", 

tbw JWJ nrnz mb'lw'lrnL{J Jnt bbbrfr 'f.nLJ'fbrfr t:.wJ' wr UJh'[wr{lnfrtw~wb 

orbb.[!(! "f,Wtnwr.wpwr ~wrn'l ~ mb'lfr nLbbbw[l 

Sb'lwqpnLp-JnLlilibpfl 'pmquwUJ.wm~nufe qn1.qnpqb1~ ( wuung~wm~q) 
}; 1 WJUfrb.[!b' ~wrbtfr ~ [unubl ll-r'l WUtnfrb.wbfr sw'i.ffWSWU 1_br2_w1_nr 

{J1_n1_ mb'lw'lrnL!JJnLbbhrfr wrmw'lrlwlfr J' wufrb, "f.Wr'f. ~ 1 1_brsf'wJ 

nrnzw~fr ~Wr'fn1 ( n}_~nJ'm tnwmfr1_nL!JJwb "f.WUJ6.wnn1_)1 f>rn.f!, {Jn'[ tnqwJ 

tfr'bb'b A, B J.. C mb'lw'lrm!JJnLbbhrl! !... !Jn'l i 1 u'frJ1_nll! (1 -< 11-<n) A 
mbqw'lrnL(iiJwJp r{ln{uqfr !2 ufrt11_ntfr'b, i2-l! B mb'lw'lrmfJJwJp' i3 ufrt1-

1_ntfr'b, fru~ 1_br~fr'bu C mb'lw'lrm!JJwJ'p' i 4-fr'b: U.n 'lb"I.J!"LJ' AB mb

'lw'lrnL!JJwJp il ufrtlqnll! ~r{ln{uqfr i3 ufrJ1_ntfr'b, fru~ BC mb'lw'lrm

!JJwJ'p i2-l! ~r{ln{uqfr i4·ftb, wn "l.wmb.wnnq 1.-t· fr'ht"l.bu (AB)C. WJb

"l.bu ~l A(BC) mb'lw'lrnL{JJwJ'p lt ufrtlqnll! ~r{ln{uqfr i4 ufrJ1_ntfr'b: 

'IJ'"r'l ~~ np gwli~wgwa- A mb'lwqpnt.p-Jw6 h. E Gnt.Jliwqwli mb'lw
qpnLJ.CI·JWU mpmmqpJWlE• Gnt.JUUJ.bU h. E-~ h. A-~ mpmmqpJWlE• fiwqw
ump }; A-~' 

AE = EA =A: 

t/.brp_w"fbu, wb1_w'bb'b.[! A-ft t:.wJwr fiw~wqmpn mb'lw'lrnL{JJnLi. 

bnLJi. wumfr6.w'bfr IUJb"ffrufr A -I mb'lw'lrnL!JJnLbf!, nr' 

AA-1 = A- 1A = E· 

A- 1=( ~1 ;~ •• •• ·.a: ) 
mh'lw'lrnL{JJntbf!_, nrb umws1_nLJ ~ A-frs' 1_brfri. £ umnrfil mn'lbrfr 

mb'lbrl! r{lnfubtn1_: 
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lJ.Jrf,f 'lfrmtup~b'b.[J '>wm ndl mbu.[J/r mb'lw'lrnL{J JnL'b'bbf', npnbJ! 

UIJIIU9" nLd b'b E bnLJbtu~w'b mb'lw'lrnL{J JnL'bfrg' 'br lU umnrfr'b mn'l_nLII 

npM; Jb~ 'lfrl'.f!turfrn{unL{JJnLb lttum-..,rbtn1• U.J'IUJ.frufr mb'ltu'liw'-fJJn'-'b'bb~ 
l'f! ~b'bm b'b. 'lrw'b.[! ~nJ.1_nuf b'b qflpj!Wt~niunt.pjnt.fifibp ( mptubuUJ.n'lfr-

9frw'bbr) !.. , .. 'bb'b t:.bmi..Jwl wbu.[!f!• 

( 

0 0 0 ~ 0 0 0 J 0 0 0 ) ' 

o o o .J o o o i o o o 

(8) 

npmluz pr.uqJw~bmbpm{ 'bz1_w.t h'b mb'l_LpnLJ f!Lwgw.f ufrJ1_nt'bbpf!' f!JwJ~ 
Jw'bm1_npt/b'b.[J 'bzw'bwltbl w!'l 'lfrr.fJwfnfun'-fJJnLbf! (i. j) ufrJ1_ntn1_. i !.. j 
ufrJ1_n!'bbpfr 'lfrr.fJwrfmfrmL{JJnLbf! ~frpwnbl A ~wJw1w~w'b mb'lw'lpn'-fJJw'il 

(7) 'fl'blw<l£.fr umnpfr'b mn'lnuf t:.w1_muwpwqnp t J:. mb'l'u'll'nL{JJwb 

pwqJ w"lwm~J wbf! w'lfr9 ( 8J utb'l_w'lpnL{J 1wJp 1 wJufr'b.fJ'b' (i. j)~n1_: 
U'bb.[J 'ffrmbb.[J, np n ufrJ1_utbbpfrg f/w.ZJ1_w.f pn[np mb'l_wfn{unL{riJnLb~ 

bbpf! f[wpbffr I; IIIJIWbW[ bpwbgfrs Jb~frs• opfrbwf 1, . 2 , • • •> n~frs' t:.w~ 
f_np'lwpwp 'lfrP.fJwfn{uriL{JJnt..'b'bbr ~wmwpbtn1_. wl'l "lwm6.wnn1_ wJ£'b 

Jfr mb'lw'lrn'-fJJ"'-b ~wrbtfr t umw'bu.l bnLJbw~w'b mb'lw'lrmfriJnL'bfrg' 

'bpw 'bbp.p£.fr mn'ln'-J '>wznr'lwpwr• Jfr .[Jw'bfr 'lfrr.fJwfn{umfJJn'-'b'bb, 

~wmwr,btn1_, wJufr'b.fJ'b' '>wr_nr'lwpwp pwqJw"lwm~blm[ (8) mbu.[J/r ,b

'l_W'If'nL{JJnL'b'bbpm[: l,bml..u'"lbu, ~wrbtfr I; "l'b'lbl (E wlrmw'lrfrJ.f! •u'b~ 
_mbubtn1_), N[l wubG ur wb'lwqpnt.pjnt.G qrupbtr ); GbpqrujwgGbt qflp
j!Wt~n}u m.pjnt.GGbpfl wpwwqpJwlfi mbu.[Jn1_' 

BnLrw.fJw'bunLp mb'lw'll'nL{JJnLb ~wrblfr I; mwppbr zwm a£.brn1. 

1_bpw.fb[ '/frp.fJWifrn{unt..{riJnLbbbpfr wpLnw'fpJW[/rl U'frzm ftwrbtfr t, O(t/rbtu~l 
w1htwgbb[ (i, j) o (j, i) mbU.fJ,., br~nL Jfrwmbuw~ wrmw'/rtbbr, 

npn'bg tupmw'frlwlf! mw1fru I; E, tuJufr'b.fJ'b' frrwr nJ.bJ._wg'bn~..J b'b: Fb~ 
rbbj! Jfr w1_btfr UJ.W~Wu J..tu1frn1_ w~b£['1.. opfrbw~o 

( I 
2 3 4 5 )=(I 2) (1 5) (3 4) = (I 4) (2 4) (4 5) (3 4) (1 3), 

2 5 4 3 I , 

Sb'lw'lrn'-fJJwb 'lnLJ'fn'-fJJnt..b(! u,,".t:,J..,'bblnL 'bnp b'lw'bw~f! t:.frffL1_w.t 

t t>bm£.Jw[ {JbnpbJtuJfr 1_trw. 

Sb'lwqpnt.pjnt.6~ fiGpqbu }q ~bpmAtlfi qfiHrulflnjum.pJnt.GGbpfi 
wpwwqpJwtfl • WJ'l qfipJ!w~n}unt.pJnt.GGbpfi ptlr q_mJqn•~Jnt.G~ qtfiGfi 
u~L.Gnt.JG~, ~uw npmu' WJG liwu~GqGm.u }; wbqwqpnt.pjwG q_nt.Jqnt.
PJWG fibw: 

lJ.Ju"ibu , 1_bpf! 'lfrmwpf/1_mJ opfrbtu~nLJ mb'l_tu'/1'"'-fJ JnLbf! ~b'bm t, 
nr"''-" ~wrbtfr ~ t:.wJnq1_bt 'bw!.. {uw{umudfi,brf! t:.wz1_btn1.• 

U.Ju (Jbn.pbdtub 1UUf1U9nL91.w.f ~~frbfr, b(Jb Jbb.[J gnLJ9 IJIWb.[J, nr 

gwGqwgmc\- k qfipJ!w~m)unt.pjnt.GGbpfi wpwwqpJmtG mJGlllfiufl lnbqw~ 
qpnt.pjnt.G h, npfi q_nt.Jqnt.pJnd\~ fiwu~GqGnt.U }; k p~fl q_nt.Jqnt.pJwG 
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fibw. k=1 t:.wdtup WJ'/ nfrzm 1;. .[jwbfr nr 'll'r.fJwfn{uuL{JJnLbf! ~bbm 

mb'lw'lrmfJJ"'-'b 1;: fd'n'l Jbr UJ.h'lnLffL wUJ.wgmg1_tu.t Lfr'bfr (k-1) turmw

'lrfrt'bb rfr 'fbUJ..fJfr t>tud wpt U.a 'fbUJ..[Jnl.d bpUJ frtrtu1_wgfrnLfr1JnLbf! k 
wpmw'/['/rJ..bbpfr t:.wdwp p{uuLd I; bpwbfr9• nr k--1 k k (J1_bpf! '>w~w~ 

nw~ qmJ'fmfJJnL'b'bbp IILbb'b , fru~ mb'l,..'lrni{J l"''b pwqJwUJ.tum~nLJf! 

( m'i.JIU J 'lb"l.[Jn..J' lllntuzfr'b ( k -1) IUriJIW'frfrt'bbrfr tupiJIIU'I['JWlf!) IJfrr~ 
.fJWfnfunL{JJwb t:.bm "IU"IUUtuptuqnr I; mb'l_tu'lrmfJJtub . UWnpfrb IJin'l_nL d 

WJ'I 'lfrr.fJwrfrn{unL{J JWb ~wmwrd tu'it 1 n rn'i k bptu qnLJ'fNI fJJnLbf! .fn{u~ 

1_nLif I;: 

Sb'l"''lf'nLfl J"''b 'ln '-J'ln'-fl Jn L'bf!. ~bzrunLfl J"'J p npnz L·ln.· ~w,fwp ~ u•p•f mp 

'lP/;lwJ.L. f; mb'l'"'lPn'-f/JnL'i..f!. 9~~lbl'~ rJhpmc'll,ll'' n-p'f wumfrl.w'bp w.f/;'b Jp mb'lw

'tPn '- f/JnL'b ~"'P"'l f; 1 , 2, o o o1 n upJynt'bbppg Jp l!"''bpuf!. fln'l'b/;l mbf[bpuuf pu~ 

JJnLu'i..bp'b ppn[! u•bf[wymfubl' 6~~~~~ l 21'2wGw.:\u) rnhi!tu'}(lRLf>JRLG ~wJ 9~~~ ~n~ynd 
f; "'J'b"lf"P mb'l"''lf'n '- f/Jn '-'b{!• npp w'b~pmJbzu. l!"''i..mH• ~ppmnuLf/JmJp ~wpb[p f; 

'i..pw'i..uy P"~"'"lb" mb'lw1mfu•/n•t 9,'b~w9wJ. uf.J1"Ll!. if.nfubl "'J'l"Ll'"P 9w'b~w9wJ. 
"'Jl uf•Jyn[p• U.J'l"Lf"f•1r f; , Of•{•1r~·~, 8-p'f wumpl.m~rp 

( 
I 2 3 4 5 6 7 8 ) 
1 8 6 4 5 2 7 3 

mb'l"''f{'nLf/JnL'<;,f!.o hw pu~wu[/m mb'lwfnfunLJ f; :.!, 3, 6 ft 8 up•fyn['b/;pf!.• £!.""' 

npu._J' 2-e. ymfu•fnuf f; 8- p'b 1 8-e.' 3-{•'b, 3-e.' 6_:p'b I.. 6-e.' ~[rf[p'b 2-f•'i..• 

8{•~[/;pp flyp'b /;';, U[Wm~w'bn._J pn[np 'fft'l!"'if.nfun Lf/JnL'i..'i../;pf!.• 'J.pp[!mif.nfunL

fl JnL'i..'i..bpf• wl.wm 'fpJw'b ybphn LJ O'flnW'fnpJ.rfwJ. J.ftp 'i..Jw'b , OP~[bpp ~wJmp O'flnUI- . 

•tnp•h/nLJ f; ~bmftJ"'l 'fpL·[wJ.I..f!.o pu~"'"l/;u m/;f[m•/•n/uynf[ upJyn['bbpf!. 'lf'Y" '- J b'b ~["[' 

'P"'~"''fJ.Lpp lb£ Pl'"'l' 'kml..f•o "'J'b ~"'P'l"Y• p'b~ ~'"P'fn•/ 'bl""'bl! J/;~l!. JJn'-up'b b'b 

•pnfuynLJ m /;'l"''lPn'-fl Jn'-1'£!. ~p~'b/;lf"' 'J.pb['b u~u•fnuf f; /•u~w"lbu mb'l"'Y' nfuynf[ 

om'b~w!/wJ. upJyntf.o • pu~ ybp£f•'b upJyn[f!. ~wJmpynd f; urn.m£p'bf•'b •pnfu•fn'l' U.Ju

"lbu, ybpf!. 'bzywJ. opf•'hmH• ~urJmp "'J'l 'fl'btm.l.l..e. n Lb{• (2 8 3 6) u.buee• 8p~[nL•f 

f•u~"'"l/;u mb'lwfnfu1n'l upJyn['i..bpp flf.1f!. ~n~yn'-J f; oHLP hp~WflRLf>JDLG' 

bp~nL n-L"l wum{• -l. w'b(. OP~l/;L' ~n~·fnuf /;'b wG~w!u , bflb 'bpm'bl! pu~UIU[bu 

u.b'lwfnfuynf[ f!.'b'l~"''bnLp up•fyn['bbp ~ uL'i../;'b, ~wu~w'bw[p {; 1 np w'b~wfu OP~f/;pp 

IU('In"''fl'J'"lf!. ~wfuyu•J. ~f; mpmm'fpf.!'bbpp ~"'l''ff9' 

I~JbG J~ mbli'U'}['"Lf>JRLG ~rupbtlt I; J~w~ l.'lwGw~n~ ~l.pwc'lbt qnLJq rut~ qntJq 
wG~w!u g~~[hp~ wpmW'}[lJWL~' lJ.Ju "l'b'f•fm'b "'"l"'On'-JO'b mn.ru'i..J.p'b 'lJympn'-fiJnL'b 

).P 'bbp~ruJm9'bnuf1 I.. J/;'bl! "'J1' ~/;'bl' pbpnLJt '/onpJ.'bw~w'bnuf ybpmJ.n LJ£!. ~wmmpnLJ 

b'b ~/;mhJ"'l ~bpu[ • u~un LJ b'b pu~wulbu mbf[m•/mfuynf[ npl..f; u/ufyn[p9 nL 'bpru ~/;

ml..po ~"'l''f"Y 'fpnLJ pn[np WJ'b upJyn['i..bp£!.1 npn'bo if.nfuyn LJ f; 'bw u.b'l"''ll'n'-f/Jm'b 

, ~p~'i..JmJp, Jf·'b~l.. 'bnppo "'J'l u~'lp'bw~w'b upJyn[p'b yb['"''l"'"-'i''"ll!.• '"J"P'bl!'b' Jp'b~ft 

g{•~tf• q:if.w~n '- JeJJ • U'i..wom~ {w~w"lbu mb'lwfn{uynf[ ntrl..f; u{•J1ntf.o u~ub[ny, umw

'irn ._J b'i.. bp~pnp'f oHte t.. "'Ji'i..' 

0 t•f.'i.. Ul ~ 'b /; l'' 

2 3 4 
5 1 2 
2 3 4 
2 8 7 

: )=(1 3)(2 54)· 

5 6 7 8 ) 
6 1 4 3 = (1 5 6) (3 8) (4 7)· 
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~"'~"''l"'l'J.wpwf•• ..,'j,~wju 9P~JkpJ.r 1kpwJ-4wJ- mkuc•u/ "'P1'"J- uufk'j, Jp mb-

'l'"'l['"LfJJn L'i. ~wpk[/.r I; 'tl'kl un1np'"ll'"'j, mkucn./ (kfJb Jfrw/b mb'l'"'l['"LfJJmt. 

'"""'"G, .,'j,/!_ ''"J"''j," ~)· 0 p" 'j,"' ~· 

3) (I 3 7 2) . (4 5) = ( I 2 3 54 5 6 7 ) 
317 462 ' 

kfJk r, .,Jm'h/.r f; , "I' mk'l"''l['"LfJ J"''j, '"""'J.rG.w'i.e 7 /;• 'J.f•sn LI! '"P'f'"J- I; n-p'l wum/.r 

G,..,'j,fr Jfr mb'l'"'lf'"LfJJnL'i. L. fJn'l S- f!_ Lfr'i.fr 'i.pw 1kp..,J-J.,'j, ,fk£ w'i.ll'"fu ufrllthrfr 

£11/.r J.. onb'[kpnuf {fj,"'9"'J- uf•J1nf'i.kpp £11/.r 'fnufwpf!_l• !1-S "''"['['kpnLfJ.fnL'i.f!_ ~ni-

1n LJ I; "'J'l mk'l"''ll'"LfJJ'"~' qb~(tb.J'bGm• Sk'l"''l['"LfJJw'i. 'lk~pk•fk'i.m/!_, w~'i.kphnpk'i. , 

r.w1wuwp ~Lfr'i.J.r 'i.pw pu~w"lbu mk'lwfnfu1n'l uf•J1nl'i.kpfr £11/.r'i.' r, .,'j,.,J- 'i.pw 1kpwJ-

Jw'i. .!b£ &7.,J- .,,,.,~-.,fu ufdtikrfr fiN/!_• .Z.kr/!_ "'''""'l'H"'J- 1), 2) t. 3) oefr'i.u.t1'i.krfr 

l',wJwp 'lk~pkJb'i.m/!_ r,.,J..,"l"'"'"'"/uw'i.wpwp r,..,4wuwp laf•'i.J.r' 3, 4 L. 4, 

Sb'lW'}('nLpjuJG qn•Jqn•pJnLGp fiuo.J'pG~GnL.J' l; WJ'} onb'lW'}('RLPJWG qb~(lb.CbGon~ 

qnLJIJRLf>JWG fibm: 
Jrpn/!, k bp~wpnLfJJw'i. ..,Jb'j, Jf• gfrll[ ~wpklf• /; r.ku.J..J"'f ~kp"f 'i.kp~"'J"'9'j,k[ 

"l'"lku k-1 'lPl'1!"'1'"funLfJ JnL'i.'i.kpfr "'l''"'"'ll'J"'l' 

(1,, '2· .. 0 ' ik)=!lto 12) 0 ( i, , .,3) 0 0 • (! ,, lk): 

1J.JJJ k'i.fJw•Jl'k'j,l' , fJk '"l'1'"J- I; A mk'l"''l['"LfJJ'"'j, 1kp..,J-nd/!_ w'i.~wju 9P~l£·pfr• 

1;fJk JRLf'"'/!"''j,iJ"'-/' !Jf•~[ ' f• tJ"'[ J.J..n1 1kpwJ-b'j,/! 'l/'['l!"'fnfunLfJJn L'i.'i.kpp "'l''"'"'lf!_['

J'"lP• Jk'i.c ~umw'i.w'bc A mk'!."''lf'" LfJ J"''j, 'i.kp~"'J'"9"LJ /!_ 'lPl'1!"'1mfunLfJ Jn L'i.'i.kpfr 

"'l'"'"''ll'J"'lP J.!.n1• 1J.J'l 'lf'l'l! '"fn/vn LfJJnL'i.'i.kpJ.r fJJ.r1'i., wft'i.kpl..npk'i., r.w1wuwp ~~J.r

'i.J.r A mk'l"''lf'"LfJJ"'Jl' Jou~wulbu mk'[w•/mfu1n'l uJuf1nl'i.kpp £11/.r [, A mk'l"''l['"LfJJw'i. 

1kpwJ-Jw'i. Jk£ w~. ~w/u 9P~[kpp £11/.r onwppbpnLfJJ'"'j,/!_' ll,Juu.fi '[/'9 r.kmhnLJ f;, np A 
mk'l"''l['"LfJ JnL'i.f!_ ~wpk[p I; 1kpwJ-kl "'J'i.cw'i. 'lf'PI!"'ofmfun LfJ Jn L'i.'i.kpfr w l''""''ll'J"'LP• 

npcw'i. "'J'l mk'l"''f['RLf/Jw'i. 'lk~pkJk'i.m'i. 1;, "'J'l "l"'m G. wn.no/ /;[ mk'l"''l-['"LfJJw'i. 

'l"LJ'fnLfJJnL'i./!_ npnzofnLJ I; 'lk~pkJk'i.mJ.r 'l"LJ'fnLfJJwJp, 

§ 4. n-pfl ~wpq~ fl.bmbpu~bwbmbbp 

IJ.1J-J' Jb'i.,.p 9wh~whnLJ' b'iJ[! § 2-nLJ' 0=2-p f... 0 =:3-p t.wJ'w(' 

uUJwgwfl Wf''IJnLb.[!'iJhp(! (!'iJ'It.w'brwg'bbl 9UI'iJ~wgwJ fl-/r t.wJ'wrt u./'1 

'b"fwww~m/. t.wr~wqnr 1; J'nu)bl n·r7- ~wr'lP 'lhwbrJ'fr'bw'bur'bhr : Uw~wl'b, 
t.'bwrwqnr f_l; fl-(''f ~Uif''ff 'lhwhrrfp'iJw'bw'iJbr J'uLJbl Ul/'i., b'lw'bw~nq1 

fr'bt b'lw'bw~nq wrqhl I; hr~rnr'l It brrnr'l ~Uir'ffr 'lbwhrJ'fr'bw'bw'bhrfr 
t.wJ'wp, w1'b I;' lnu)htm/. 'lllwJfr'b t.w1_wuwrnd!Lbrfr ufruwb&br e'b'l

f.w'bnLr 'fbUf.pnLJ'. fl-p w{,J'w'iJ(! 'fnL'f(!'iJ[ilwg t.m; 1_nLfff.b('{! ~'lwn.'iJwJp'i., 

wqb ff nL w1_btfr J'bflw<lwtfwl h f{wJ' wqnr fl •" t.wJ'w{t 'fnfrd'bw~w'bm J'' 

w'bfrrw'lnrdb LP' 

1 Sk'l"''l['"Lf/Jw'i. Jf•£nonof mk'[f!_ {fi,"'9"'J- wJk'i. Jfr u/uf1nlfr ~wpk[p l;p r,.,J.,_ 

"l"'"'"'"fuw'i.n LfJJw'i. ,fk£ 'l'i.k[ 1 kp~wpnLfJJwJp ~9/•~t»• Opfr'i.wll, 1kpf!_ 'i.z1wJ- 2) 

opfr'i.".,~J.r r.wJwp ~wpk[/.r l;p 'll'kl' (1 5 6) (3 8) (4 7) (2), l'"'Jfl Jk'i.c WJ'l

"lku ik'i.c w'i.k[n L< 
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U'b'b.p e'bwrb'b-1! WJl {,W'iJWUf.W('t,• 'lfUJWr~htn4. J'h'f.. IU(''fh'i., flw• 

'bnfl br~rnr'l 1... brrnr'l ~wr'lfr 'lbwhrJfr'bw'bw'bbre· a'fu,b'b.p 'fw'bbt w1t 
(!'i.,'I(,W'iJnL(' orh'b.p(!• nrnq WJ'f 'lhwbrJ'fr'bw'bw'iJbr'iJ UI('UJW(,WJUJ4.nLJ' b'b 

t.wJ'wUfwwwufuw'b J' w"'rfrg'bbrfr l;lhJ'b'bw'bhrfr J'frp_ngnq, 1... t.h'bg w/'1 

orb'iJ.p'iJ I;[ (!'iJ'fnL'iJh'iJ.p nr"fbu fl-p'f ~Wf''ffr 'fhwbrJ'fr'iJw'iJwfr uwt.J'w'iJm .. J', 

fru~ t.bwn ~W"f.W9nLgh'b.p, nr fl-r'f ~Uif''ff 'lhwbrJ'fr'bw'bwfr UIJ'I"ffUfr 

uwt.J' w'iJJ' w'iJ 'fb"f.pnLJ' , (' wJ'brfr ~w'iJn'iJ'iJ frrwqwsfr I; ffi.,nLJ' I ~frzb'b.p 

hr~rnr'f h hrrnr'f ~Uif''ff 'fhwbrJ'fr'bw'bm'bhrfr UI('UJUI(,UIJUJnLfiJnL'iJ'iJhrf!' 

a11 au a13 

a21 a22 a23 = aua22a33+a1"a :3a3,+a15a21a32 -

U'b'iJ.p wbu'bnLJ' h'iJ.p, nr br~f'"f''l ~W(''ff 'lbwhrJ'fr'iJw'iJUJfr wJ'b'b 

Jfr w'b7wJ t.w'b'lfruw'bnLJ I; br~nL wJ'bUffrufr /;[hJ'h'b.n'bhrfr wrw"''ll'lwl, 

nrn'iJ.p 'fw'bqnuf b'i., UJwrphr UJn'lbf'nLJ' nL UJW('phr UJnL'iJbrnLJ', h 

UIJ'I wbu.pfr P"L"r wrww'lrlwt'bbrf!• nrn'b.p ~wrblfr I; ~w'l.J'hl br~r"r'l 
~wr'IP Jwwrfrsfr l;lbJ'b'bm'bbrfrs ( WJ'IUffrufr.p f!'b'lwJh'be hr~nw'b h'b) 

OlfUIW'fnrdqb[ b'i., "f'"fbu 'fbwhrJ'fr'bw'bwfr w'b'lwffi.,brz "inLJ'i., ~h('"fl hr• 

• 1'"1''1 ~wr'IP 'lhwhrJ'fr'bw'bwfr wJ'b'b Jfr w'b'lwJ' t.w'b'lfruw'bnLJ' I; brh.p 

l;lbJ'b'bw'bhrfr wrww'lrlwl, 'bnLl'b"fhu tJhrsrwJ Jwwrfrsfr 1nLrw.pw'bunLr 

UJn'lfr9 1... I'IJf'LU.[!W'bunLr ulnL'bfrg J'frwl'b Jh~w~w'b, (!UUJ nrmJ'' 'bnrfrs 

P"L"r WJ'I"ffrufr UI('UJW'frlwl'bhr'b OlfUIWlfnr<lqwd h'b nr"l.hu 'lhwhrJfr
'bw'bwfr w'b'lw&br: 

'1-frsnL.p wrqwd I; ri-r'f ~Uif''ffr t.hwhJW[ .pwnw~,:,Lufr J'wwrfrse' 

( 

a11 a12 
o • 

0 

aw ) 
a21 a22 · 0 

• a2n .......... 
an, an2 • · · ann 

(I) 

~Efrwwr~b'b.p LUJ'I Jwurrfrsfr n·w~wit l;,bJb'bw'bhrfr P"L"r t.'bwrw4.nr wr

UJLU'frlwl'bhre' qhrsrwd (1) J'wwrfrsfr UJwrphr UJn'lhrfrs h UJwrphr 
u 1nL'bhrfrs• w 1up'b.p'b' 

(2) 

wbu.pp UI('UJW'f('JLU['i.,b('{!• nrwh'l (XI' a2 , ••• 1 (Xn p'iJ'Ib:[!u'i.,b('(! ~w'f..J'mJ 

b'i., 1, 2, • • •I fl flqhrfrs nrnz UJb'lwqrnfumfiJnL'bt U.n"ffrufr UI('UJW'ff'JUir 

'bbrfr flfr"-e t.wi[wuwr I; n l;lhJh'bur'bhrfrs ~w'l.Jqwll fl"l"l' wh'lwqrnfunL· 

fiJnL'b'bbrfr fiqfr'b, wlufr'b.p'b' n !: U.n P"L"r wrww'lrlwt'bhre ~t. ... Jwrhit,e 
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(1} Jwmr/•sfr'iJ t:.wJW"f.WUlU.lUfuwbn'l. Ul"fW'fW fl· f''f fJWf''ffr 'fbmbrJfr'iJwil

<n/r w'b'fw&bp: 

flr"f.bu'lfr npnzh'b.[! pb (2) wrmw'frJW[f! frbl_ bzw'buq t- JmbnLJ' 

'fbmbpJ'frbwbmfr ~w'l_Jnuf, b~wmbb.[!, np WJ'f W('UlW'lf'JW£/r fr'iJ'fb.{!u

'i,brfrg ~wrbtfr t- ltw'lJ'bl 

( 
1 2 . · · n ) (3) 
al a 2 • •• !In 

mb'l.w'l-rmPJnL'bf!, nrnLJ' i ufrJqnlf! .pnfu4_nLJ t- O.j ufrJ4_ntfr'b, L~b (2) 

wrmw'l-rJwlfr ~w'l_J'ntJ' JmhnLJ' t- (1) Jwmrfrsfr i-r'l- mn'l.fr9 l.. O.j-r'f 

u1m'bfrs aiai t-1bJ'b'bme: 'tfrmwr~!./.n4_ br~rnr'l- L.. brrnr'l- ~wr'lfr '1-bmbr

J'fr'bw'bm'bb f'fr wrmwt:.WJUlnLp {nl 'j,'j,brf!• Jbh.(! b~wmnL J bi1.(!1 nr 'iJrwbg 

Jbp_ '1-f'U/~W'ii hzwbn4_ JmhnLJ b'j, WJb wb'l-Uiflj,brf!• nrnbs fr'b'fb.{!u'iJbrn4_ 

~w'1J4_wJ mb'l.w'l-rntPJnLbf! 'l"Ll'f t-. fru~ pwswuwltw'b 'bzw'bn4_' nrn'bs 

fr'b'l-b.f!uilbrn4_ ~w'lJ',,wJ mb'l.w'l-rmPJnLbf! ltb'bm b F'bw~w'b t- W('f orfr

'bwt_w.[.nL{iiJnLbf! "f.Wt:,'"fWbb[ bwl.. n-r'l- ftwr'ffr 'fbmbrJfrbwbmfr uwr:.Jwii

Jwb ,fbp_: U.Ju"'.frun4_1 Jb'b.[! f.w'b'fnLJ' 'b'b.[! t:.buti•Jwl u,ut:.Jw'bJ'w'be• (1) 
Jwmrfrsfril f.wJW"f.WUlWUfuwiln'l. 0-pq. qwpqp q.bmbptfftGw(hn ~nt_4_nLJ t
O! pqnq w'b'l-w&brfr t:.w'brwt:.wz•fw~w'b 'l'nJ'wpf!1 nrl! ltw'lJ4_wJ t t:.b

mi..Jwl ftbf'"f.• wb'l-w:Ji,br t:.w'iJ'l-fruwbnLJ b'iJ (1) Jw.,rfrsfr JnLrW.f!Wbl_JnLr 

UJn'l.fr9 /.,_ JnL[fW.(!WhlJnLf' UJnLbfrs Jb~w~wb 4_brsrwJ fl t:.wm t"tbJ/ibm

'i,brfrs f[w'l_J'4_wc} pn£nr f.'iJwrw4_nr wrmw'l-f'JW['ibrf!• f!b'l- npmJ'' JnLrw

.f!WblJnLr Wb'l-WJ(! 4_brs4_11LJ t- '1-rwftwb bzwbnt/_, bpb brw "~''1-b.f!u'iJb
rn"- ~w'l_JqwJ mb'l.w'l-rnLpJnLbf! 'lm!'l t- L.. pwswuw~w'b 'bzw'bn4_' f.wltw

nwlt '1-b"f..[!nLJ'I 
lfb'b.f! ( 1) J'wmrfrsfr'b f.wJ'w"'.wmwufuw'bn'l. n-r•f ~wr'lfr '1-bmbrJ'fr

'b~'bme 7:rbLnL t:.wJ'wr t1o'lmw'lnrcth'b.f!, fr'bt"'.bu br~rn£''1- 1.. brrnr'l ~wr'lfr 
'1-bmbpJ' frilw'bm'bb rfr '1-b"'..f!"L", t:.bml.. JW L ufrJ qnll!· 

a 11 an· · · aw 
a 21 a22 • • • a2n 

an I , an 2 . ' ' a nn 

(4) 

IJ.JU fl-r'f fJWf''ffr '1-bmbrJ'fr'bwilmf! fl = 2 /.,_ 0=3 'fb"f..f!brm J lfwn_bnLJ t
Jb'l_ ctw'bnp brltrnr'I- t.._ brrnr'I- ~wr'lfr '1-bmbrJ'fr'bw'bm'bbre• fru~ n = 1 
'1-bUf..[!nLJ', wJufr'b.[!'b' J'b~ t"tbJ'b'bmnq Jwmrfrsfr '1-b"'..f!"'J', 'fbmbpJ'fr'bw'bme 

f.wqwuwr t- t:.bil,q wn t"tbJ'b'bmfr'b: Uw~wl'b J'b'b.[! '1-bnlw t'lfrmb'b.[!, pb 

~wrbtfr"' t- wr'l-Jn.(! fl > 3 '1-buwnLJ fl-(''f ~Wr'ffr 'fbmbrJfrbwbtnbhrfrs 

O'fmqb[' 'fc}wJfrb f.wqwuwrnLflj,b rfr ufrumbffhbp l nu)b fnL t:.wJ' Wf'l lJ.!'I-
9nLJ9 ~mpqfr § 7-nLJ, JfrwJ'b w'bt:.rwrlhzm t- 'bwfu•uUfbu f.w'b'lwJ'w'bnrb'b 

nLUnL&wufrrbl rl-p'f fJWf''ffr 'fbmbpJ'fr'bwbmbbpf!• 1.., Juiubw4_nrwpwr, 

'hrwhs f.wzqblnL f.wJ'wr lfUlbb[ t:.wrJwp Jbpn,.hbrl .(!wbfr nr fl-r'f 
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ltwr'lfr '1-bmbpJ'fr'bw'bmfr t:.wz•fnLJ'f! w'bJfrp_wUfbu 'brw uwt:.Jm'bJ'w'b o'lbnL

fiiJwJ'p, wb'fwJ' nt_ J'bc} n-fr 'fb"f.[!nLJ', prmfw~w'bfr'b 'frl•fwrnLPJnLb t
'bbr~wJws'bmJ': U.1rfil J'b'b.f! ~ at .. wt1brUfb'b.f! b w"'.wsn•sb'b.f! n-r'I- ~wr'lfr 
'lbmbrJ'fr'bw'bm'bbrfr Jfr .[!w'bfr "'.wr'lw'fnLJb t:.wm~nLp JnL'b'bbrf!• npn'b.[! 

4_brwpbpnLJ b'b 'ltfr•wqnpw"f.bu f.bmi..Jwl br~nL t:.wrsbrfr'b. 'bwfu J'b'l 

~r:.bmw.f!r.f!rb'b 1bmbrJ'fr'bw'bmfr 'lrn tfr'bbtnL Ufw!Jw'b'b!.rl!• J'JnLU ~n'l.J'frs' 

J'wmrfrsfr WJ'b"'.frufr at..w.pnfunLPJnL'b'bbrl!• nrn'b.[! ~wJ' tb'b .PnfunLJ 'brw 

'1-bmbpJfr'bw'bme, ~wJ' h'bpwr~nLJ' b'b t:.bzm t:.wzt/_fr wn'bqn'l. .pn.pnfun•

p JnL 'b'bb rfr• 

IJ.'iJ4_w'iJb'iJ.{! (1) Jwmrfrsfr zp~nt.tf ( mrwbuUfnbwsnLJ) WJ'f Jwmrfrsfr 

wJbUffrup J.l..w.[.nfumPJnLbf!, nrfr 'lbUf.f!nLJ' 'br!U mn'l.bf'f! 'fwnbnLJ' b'i, 

'bnLJ'b f.wJ'wp'bbrn4_ uJnL'bbr, wJufr'b.f!'b (1) J'.:umrfrsfrs t:.bml..lwl' 

( 

au a 2t • · · ant ) 
a 12 a22 . • • an2 ......... 
atn a ;n . • . ann 

(5) 

Jutmrfrsfr'iJ wbs'iJblf!• ~wrb£fr t- wubf, np Zf'fnLJf! t:.w'iJ'ffruwbnLJ t- (1) 
J wmrfrsfr fJ/rUWUf.UlnLtUJf! 'f£fuw4_nr wnwb9.[!/r zn<pp_f!l 1..wJWUf.WU1Wu/uw

bwpwf' wunuf b'b, nr 

a u a at · · • ant 

a12 a 22 · · an2 (6) 

'/bulbrJfrbwbm(! umwsqb[ t- (4) 'fbmbpJfrbwbmfr zpp_nLJntfl 

~ w U1 ~ n L pIn L 'b 1. ').bwbptl'{lGwGmJ! tit lflntu4m.tf Gpw zp~n\_

uftg: f>rn.f!' ( 5) 'fbmbrJfrbwbmfr wJb'iJ Jfr wb'fwJ nLbfr 

mbu.f!l!• nrmb'l. brltrnr'I- fr'b'I-b.f!u'bbre ~w'lJ'mJ' b'b L 2, .. . , n ufrJ'4_nt

'bbrfrs "" nrnz mb'l.w.PnfumPJnLbl Fwl9 (7) wrmw'I-r!wlfr pntnr wr
UlUI'frfrt'bbre (6) '1-bmbrJ'fr'bw'bmfr J'bp_ 'bnLJ'b"'.bu 'lm'b4_nLJ' b'b Lllwrpbr 

tnn'l.J.rnLJ nL mwrpbp UJnL'iJbrnLJ, WJUfrb.f!b\ (7 )-e f.wb'ffruwbnLJ t
ilw/,_ Zf''f._qwct '1-bmbpJ'fr'bw'bmfr w'b'I-wJ'e: ll.~'bbrl..nrb'b, -6.frzm t- 'bwl.. 

t:.w~w'I-wral!, nLUmfr ( 4) "- (6) 'lbmbpJ'~'bw'bm'bbre ~w'lJ'qwct b'b Jfrk'bnLJb 

Wb'fwf/j,brfrs: (7) Wb'fwJfr bzwbf! ( 4) 'fbmbrJfrbwbmnLJ nrnzt/trLJ t-

(8) 

mb'l.w'lrmPtw'b 'l_nLJ'fnLPJwJ'p. (6) '1-bmbrJ'fr'bw'bmnLJ t"tbJ'b'bm'bbrfr 

Wnwp_frh fr'b'J-J..(!uhbrf! snLJ9 b'b UlWffru U JnLhbrfr f.wJ wr'bbrf!• fru~ br~-
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rnr'l fr'b'lb.euilbre' urn'lbrfr r.wJ'wp'bbre• 'lrw r.w.!wr l;l (7) wb'JwJ'fr'b 

(6) 'lburbpJ'fr'bw'burnLJ' r.wJ'mUf_wurwufuwbnLJ' /; 

( ;1 ;2 ·. ~ ·. :n ) (9) 

urb'lw'JpnL{1JtrLh(!t l/.1'1 (8) /,_ (9) urb'lw'IP"'-fiiJnLbbbp(! f!b'ff,w'bpw"'f.bu 

urwppbp b'b, pwJ9• Uf_Wp'l_ f;, nr ttLbhb bnLJb 'l"'-J'f:"LflJnLbf!, nLuurfr (7) 

wb'JwJ'fr 'bzw'be bp~nL 'fburbpJ'fr'bw'bur'bbrfr J'by_ l;l bnLJb l;t U.luUffrum/_, 

( 4) /,_ (6) 'fburbpJ'fr'bw'bur'bhpe f,,.,iJ'ffruw'bnLJ' b'b J'fr..,urbuw~ 'bzw'b'bbpnq 

J'fr/,_biiLJb wb'fw&brfr 'J:ffLJ'wpbbp> WJufrb.f!b' frrwr r.wqwuwr bbt 

ll.nwl_fr'b r.wur~nL{i'JnL'bfr9 pfunLJ' b np '}bmbpu~G.wG.mlt mnqbpr 
lJ.bpwpbpJmt wtfbG. tf~ UJ.Gqm.tf ti.~zm k liwl! lipw UJnt.G.bplt llwtfwp h, 
fimqwn_wqJ!, WJufrb.eb' 'fburbpJ'~bwburfr Ulrt'lbf'(! /,_ UJIILbhp(! (fr urwppb

pnL{iJJIIL \ J' wurrfr9fr) frrw.l_wC. ... qwuwr b'bt bt'bb L"" 'frw':Jfr9• J'b'b.e 'fb

urbrJ'fr'bw'burfr r.burw'l:w r.~ur~IILf1JnL'b'bbre (2- 9} ~J.ILw~brUfb'b.e "

~wUf_,..9,L9b'b.e J'frwJb 'lburbpJ'frbwburfr urn'lhrfr r.wJ,..,. f,,..J',..Uf,..urtUu

fu ... 'b r.wur~nLfiiJm'b'bhpf! "J"Lbhpfr r.,..J'wp w,.w'bJ.fr'b 1UUfW9"LJ9• r.buriL,..

Ufbu, 1_bb UfWf,,..iJy_blnLt 

~ IU ur ~ n L fi/ J n L b 2. Upb qbmbptf~fiwfi ill r nphk illlllJ.E qwq_ tfq wb-
}; q_pnfibpltg1 WUJ.W qlnnbptfrfiwfim~ llruq WUW(l };- q_pnJr: . . 

f>pn.e, filn'l 'lburbpJ'fr'bw'burfr i-r'l urrr'lfr P"l"l' l;lbJ'b'bur'bbre tfr'bb'b 

'lrn'bhpt '1-burbpJ'fr'bw'burfr J"Lf'IU.(!tubtJnLp wiJ'I,..J'nLJ' i-"''1 urn'lfr9 Ufb"'.e 

I; Lfr'bfr np£.1; l;lbJ'b'bur, WJ'f Uf_Uiur6.,..nnq 'lburbpJ'fr'b ... 'bur{t P"l"f' w'b1,..J'

'bbpf! r.w•/_wuwp b'b 'lP"lP' 
~ w ur ~ n L fill n L b 3. bpb tf~ 'lbmbptfrG.wlim umwgqbt k UJm.urg' 

bpqm. mn'lb(lr mbqwtfm:tutfwtfp, WUJ.W WD.w~rli '}bmbptf~fiwfimr pDtD(l 
wliqwtflibpP: lJtltG.bG. wliqmtfG.bp liwh b11qpnp'} qbmbptf~tlwlimm.tf, pwjg 
6.wqwn.wq G.zwlinq, WJurfiJ!Ii' bpqm. mnqbpr mbqw~nlunt.pJm.G.rg qb-
mbpurG.wlimE tpn:tum.u k urwJG. G.2wG.E: · 
· l•rn.e, filn'l (4)'fburbpJ'fr'bw'buru&.J' urb'l,..P"fuqb'b i-r'f "-J-r'f urn'lbre/ 

i=f=j, fru~ lfi,WlJW,) mn'lbf'(! &wb frpbb9 urb'lbrnLJ', J'bb.(! ~UUJWbiUb.(! 

(I) 
t 10) 

ant anl • • • ann 

'lhurbrJfr"i.w"i.me (~"'l-l!P9 'bz.l_w,) b'b urn'lbrfr r.wJ' wp'hbre ): bfib 

(11) 

r.w"i.'lfruwbnu/ I; ( 4} 'fburbpJfr'bw'burfr wb'lwJ, WUf_W bpw l'"l"P wpurw-
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'frfrtilbre (10) 'fburbpJ'fr'bw'burnLJ' bnLibUfbu ~tfr'bb'b urwpphp urn7_bpn .. J 

nL ur ... ppbp uJn&.'bbpnLJ'r U.JuUffrunq, · ( 4) "- (10) 'fburbpJ'fr'bw'bur'bbpe 

~,..'lJ'.I_wd- b'b bnLJb ,..iJ'f,..lfi,brfr!Jl (11} ~b'fwJ'fr'b ( 4} 'fburbpJ'fr'b ... 'burnLJ' 
f,,..J' IUUf_WUriUUfu UlbntJ' I; 

2 ... i ... j .. 

(13) 

urb'liU'ff'nLfiiJnLb(!> .(!Uibfr np1 opfrbw~fr ·· r.wJ'wp, 3jaj-b 5frJ'w 'f:Ulbl/_nLJ' I; 

J-r'f urn'lnLJ', P,..l9 liLw9bl I; 'bwfu~fr'b a.i-r'f ,".JnLbw~n .. J'r ~ ... !9 ( 13) 

urb'liU'ff'"LfiiJnLb(! UUIIU91.bl I; (12) urb7_W'frnLfi/JnLbfr9 .l_br"-fr urn'lnul 

J'fr .... J'h J'b~ 'lfrr.e,..'frnfunLfiJJwJ'p, nwurfr /,_ 'bpwb.[J ur ... ppbp 'l"LJ'f:"LfiJJnLb 

ntbbbt U.lu"'b'lfr9 f,buriLn&.J' f;, np (4) _'fburbpJ'fr'biu'burfr P"l"P ,..iJ'f,..l/Lbpf! 

J'urbnLJ' b'b (10) 'fburbpJ'fr'bw'burfr J'b2_' r,.,..~wnwlt 'bzw'b'bbpm/_, wJufr'b.e'b' 

( 4) "- (10) 'f'burbpJ'fr'b ... 'bur'bbp'b frr ... rfr9 urwpphp.l_nLJ' b'b J'frwt'b 'bz,..'bnq: 

~,.. ur/1 n L P 1 n L b 4. bpqm. tf~mmbuwq wn'lb(l nt.G.bgnq '}bmbp-

tfltG.wG.m~ liwtlwuwp k, qpnJr: /f<- ·-··-· 

f>rn.e, filn'l 'lburbpJ'fr'bw'bure r.wq .. uwp Lfr'bfr-ld filqfr'b, "- filn'l 'bpw 

i-r'f 
0 

/,_ J-n urn'lbrfr r.wJ' WUf_WUJwufuwb /;[bJ'~burbhp(! tfrbbb frriUr r,.,.._ 

.~_,..,,.., (i +-J)r U.l'l bp~nL "'"'lbre urb'l,..,frnfuhtnL9 r.burn, 'fburbpJ'fr'b ... 'b

ure, (3) r.Uiur~nL{riJIUb r.wJ'J.MJ.WJbl ~\wqwuwpqfr-d filo/_frbt ~W/9• .ewbfr 

nr urb'liU<frnfu.l_bt bb J'frwurhuw~ urn'lbrJ WUf_W iburhpJ'frbwbur(! frriU~IU

bnLJ' l.fr qrnfr•.l_fr, ... lufr'b.e'b' d = -d, npurh'lfr9 £. . d = Ot 

~ W VJ ~ n L fil J n L b 5. bpb qbmbptf~G.wlimr nphk mnqr pDlD(l 
ktbtfbG.mG.bpE pwqtfwUJ.wmqbliJ! k pqnq, WUJ.W ltG.J!~' qbwbplltG.mfilllJ! 
qpwqtfmUJ.wmqqr k-nq: 

fil'n'l k-Ilo/_ PIU'I_J'W"fiUUl~"h'b l-r'l urn'lfr P"l"P l;lbJ'b'bur'bbre' '1-b
urbrJ'fr'b ... 'burfr ... J'b'b J'fr wb'fwJ' ~Ufwpn&.bw~fr i-r'f urn'lfr9 6.frzur J'b~ 

l;lbJ'b'bm, Ull'J "'f.Uiur6.1Urr.m/_ 'fburhpJ'frbwburfr wJ'b'b J'fr w'b'f,..J' ~uurwbw 

k pw'I_J'w"lwur~frl.e• wtufr'b.e'b' fr'b.ee . 'fburbpJ'fr'bw'bure ~P"''l""'Uf"'ur~
qfr k -n1/_1 

U.Ju r.wur~nLfiiJnL'f.(! ~wrhtfr I; J.£.w~bp"fb£ 'f.w/,_ WJU"fbu. nphk wnqlt 
pnt np lqbtfbG.wlibplt J!fi'}llmG.m p pmqtfmUJ.mmlJrtl! qwpbtlt k '}bmbptflt- · 
G.mG.wlt G.zmG.r wwqltg qnt.pu fimlibt: 

~ w., ~ n .. p 1 n .. t 6. bpqm. liwtfbtfmmmqmG. mnqbp nLG.bgnq llb
mbptf~limG.wE fiml{wump k qpnJlt: 

f>rn.e, fln'l '~""'"r"fttwilurfr t-r'f "'"'lfr J;tbJbilurtbre urwpphpr/_bil 
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J·r'l- UJn'[p t:.wJ'..,"iwUJwufuw'b f;lbJ'b'bUJ'bbrf.s (i =I= j) bnLJb k pw'I_J'w

"iwmltf.lm/_: j-p'f urn'lp WJ'l- k wpUJW'fPPl.l! 'fn&('u t:.w'bbtm/_ '1-bUJbpJ'p'bw'b

!llp. 'bzw'bp UJw~pg, J'b'b.e ~umw'bw'b.e bpl[nL J'pwurbuw~ UJn'[bp nL'bhgn'l 

'1-bUJbpJ'p'bw'bm, "('{!• 4-p'f t:.wm~nLfiJJwb t:.wJ'wJ.w1'b, t:.w.l_wuwp f- 0-p: 

4-p'f t:.wur~nLliJJnLb(! (frbf"Jbu bwlt 2-p'f t:.wm~nLfiJJnLb(! 1 n>l 'fbur 

. .[! nLJ' ), w~'bbpltnph'b t:.w'b'fpuwbnLJ' b'b 6-p'f t:.wm~mfiJJwb J'wu'bwt{np 

'1-h"i.ebrl! (brp. k=1 Lt. k=O): 

4 LU Ln It n L fiJI n L 'b 7. b~b n·pq. \wpq~ q.bmbptf~Gwlhn~ l·pq 
mnq~ pntnp JqbUbGmGbp~ Gbp~wjlngqnuf bG bp~nL qnufwpbt~Gbp~ 
qndwp~ mbu-l!ntl' 

a;i =bi+cil j = L 21 ' • • ·. , n, 

11111J.W qbmbptf~GlllGme liwtl_wuwp k- bp~nL WJGUJ.~U~ qbmbpu~G.wGmGbp~ 

qnLtfwp~, npnGg tfb~, r-wg~ i-pq. mnqbp~g, tfGwgwc} mnqbp~ GnLJG bG1 ~Gi_ 
np mtl_wc} 'lbmbpu~Gwfim~ ub~, ~uq i-pq. mnqe tf~ qnLuwpbt~nLU ~wl{- · 

tfetl_wc} k bi ktbtfbGmlibp~g~ ~u~ tfJnLund' ci k-tbtfbGmGbp~g: 
l'pn.[!1 m.l_wt) '1-I.UJbpJ'p'bw'burp wJ'b'b J'p w'b'l-wJ' ~wpb[p f- 'bbp~w

Jwg'bhl t:.hmltlwl UJbu.en.l_. 

a, cr, a2cr-J' • · a;cr i • • · anan = a, ,.1 a~ cr 2 · • · (ba;+C cri) · · ancrn= 

= a, crt a2cr2 . . b cr i ... ancrn+atcrl a2cr2 • .. Cai. . anan' 

4w.l_w.ebtn.l_ /t J'p LUJ'l- 'fnLJ'wr'bhrf. LUnw?_ph 'fnLJ'UI('b[phb('{! ('iJnLJh 

'bzw'b'bbrnt/_1 p'bl_ 'bzw'b nL'bhp'b t:.wJ'w"iwmwu[uw'b w'b'l-wm.hp(! uu/_wt) 

'fbUJbrJ'~bLUbUJIILJ') J'hb.[_! ~UUJLUhWb.[_!, LU~bbrLtnrb'b, 0•p'f ~LU(''f/t 'fb• 

mhpJ'p'bwbm1 "£'{! ~mwrphp.l_/t m.l_wt) '1-hmhrJ'f.'bw'iu..-.pg J'pwl'b 'bpw'bn.l_, 

"£' i·{''f 1 mnrznLJ' aij /;lhJ'b'bm'bhpp t/_rnfuwrh'b ~lft'bb'b bj f"tbJ'b'bm'bhp(!: 

4_wJ'w"iwmwufuw'bwpwr br~P"£''1- 'l"LJ'wrhtf.'bbrl! ~l[wqJ'h'b J'p '1-hmbp

J'j.'bw'bm, "f'P l·r'l- mnrznLJ' ~Lf.'bh'b Ci f-thJ'b'bm'bbrl!: ll.lu"Jpun.l_' 

au at2 atn au au . aw au au : . ,a,n 

b1+ c1 b2+c2 . • bn+Cn bl b2 • bn + Ct c2 • Cn 

.: 
an1 an2 ann ant an2 · • ann am an2 . ann 

7-(''f t:.wmffnLfiiJnLbh Wttwbg 'fJl/_WpnLfiJJwb UJLU('LUJ.I_nLJ' t- LUJh 

'lb"i.f.!P t:.wJ'wp1 hrp l·r'l- mn'[p l;lhJ'b'bm'bbp(! t:.w'b'l-puwbnLJ' h'b "l. flb 

brt1nL, wu m fil.l_hrf. 'f"LJ'wr, m:>- 2: 
4wuhh.[_!J n(' 'fhmb('J'phiUbmp i•r'f Ulrt'[{! t:.wb'fpuwhnLJ' t- m.wgw~ 

~~'lbrf. qc}wJ~G qnup~Gwg~w, bfilb wJ'h'b J'p j t:.wJ'wpn.l_ mn'lp t:.wJ'wp 

( j L 2, .. ·1 i.;- L i + L ... n) lt'!'rbtf. I; 'bzht wl'b"lf.up ki filp•/_~ np 

j -r'l- · UJrt'[{! [IW'I_J'LU"f.LULn~bln.l_ krn.l_, [,_ t:.bmn P"l"P mnrzbrl!• pwgp i-r'l
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UJn'lP91 'l"LJ'wpbtn.l_ ( f!UUl npnLJ'' UJn'lbrf. 'lnLJ'wpnLJ'(! "ihm,e f; t:.wu

~w'bwl wl'b"ihu, np 'lnLJ'wpt/_nLJ' h'b P"l"P LUJ'l- UJn'[bpp f-tbJ'b'bUJ'bbp(!' 

wJ'bb J'p UJnLbnLJ' WnLUbJ.pb) J'bb.[_! ~UUJLUbWbJ! l•r'f Ulrt'[(!l U.n k; 

'l"rt)w~pg'bbppg nJ'w'b.e ~LUf'"'l b'b 'lP" tf.'bbl, LUJuf.'b.e'b' l·r'l- Ul"'ll! 

ppw~wbnLJ' ~[pbp "l filb P"l"P' WJL J'pwJb J'p .ew'bp UJn'lhrf. 'lt)wJp'b 

~nJ'pp'bwgpw: U' wu'bw.l_npwpwp, hfilh .!pwJb J'p ki 'l"Pt)w~/t9 f- 'lP"JP9 

UJwpphp, J'h'b.[! ~uUJwbwb.[_! t:.wJ'hJ'wUJw~w'b UJn'[hpp '1-b"l.[!(!l l/.hp2_w"ibu1 

bfilb UJ"'ll! ~w'lJ'.I_wt) t- wJ'pnun.l_p'b '[pn'bhpft9• w"iw wl'b J'pz_UJ ~lp'bft 

ffi,wgwt) mn'lhpp 'lt)wJpb l[nJ'pp'bwgpw. LUJU f-t wl'b '1-h"l.[!'b f-1 hpp P"l"P 

ki 'fnpJw~pg'bhrl! t:.w.l_wuwp h'b 'lP"JPI 
4 w U1 ~ n L fil J n L 'b 8 . bpb qbmbptfpGwGm~ mnqbp~g ubq~ fiwG

q~uwGnd k UJDLU mnqbp~ qc}wJ~G ~ntfp~Gmg~w, WllJ.W qbmbpu~GwG
m~ fiwtl_wuwp k- qpnJ~: 

'1-pg"L.[!, opp'bw~p t:.wJ'wp, i·p'f mn'll! nLppz S mn'lbrf. 'lt)wJpb· 

~ml,pp'bwgpw f-, 1 <s< n -1: U.n '1-h"l.e"d i·r'l- Ulrt'[p wJ'h'b J'p f-th

J'h'btn{! ~Lf.'iifo s 'lnLJ'wph[p'bhpp 'lnLJ'wp, '1-rw t:.wJ'wp f-t• o'lmw'fnpt)htn.l_ 

7-r'l- t:.wm~nLfiJJnLbf! 1 J'b'b.e J'hp '1-hmbrJ'f.'bw'bml! llilhr~wlw9'bb'b.e wJ'b"ip

up 'fbUlh('J'pbrubtnbh('p qnLJ'LU('P mhu.en.l_l rt('nbgpg J"L('LU.[!LUbl.JnL('nLJ' 

f·p'f Ulrt'[(! t:.wJ'hJ' wurw~wb ~[pbp J'JnLU Uln'[hf'P9 nrltf" J'hf[pb: 6-{''f 

t:.wm~nLfiJJwb t:.wJ',uJ.wl'b; WJ'f P"l"f' '1-bmbrJ'f.'bw'bm'bbp'b f-t t:.w•fwuwr b'b 

lfP"lP• t:.w,/_tuuwr I; 'lf'"lP• t:.hmltw"ibu, 'bwlt m•/_wt) '1-hmhrJ'f.'bwbm(!l 

lJ.1u t:.wm~m{tiJnLb(! t:.w'b'l-ftuwbnLJ' I; 6-r'l- t:.wm~nLfiJJwb {!'b'l-t;.w'brw·_ 

gnLJ' {! 1 (!UUI rt('nLJ' J pb l_"f.hu ~W"f.W9rtLg/.b.[_! § 10•nLJ' J LU Jb UIW[pu t
'fhmbrJ'pbm~'Ul" 'lf'" tf.'bbtnL wJ'b'bwl!'b'l-t;.w'bnLr '1-h"i.f.!l!: 

4 w mit n L fill n L 'iJ 9. 'l>bmhptfpGwGme ~J lpnfuqnLtf, bp-b lipw 
npiJ.k mnq~ k-tbtfbliwfibp~fi qRLUWflDLU bli-1! up WJl mnq~ fiwtfWUJ.W· 
mwuJuwG lqbtfbGmGbp~' Gwfu mUJ.bu p wqtfwUJ. mm~tl_ we} tfpltfinLJ G p-q nq: 

/>pn.[_! t filn'l d 'fbmb('J'~bwbmp i•(''f mnrr.frb 'fnLJ'w('.l_p b('W j•(''f 

mn'll! ( i=f j j' pw'I_J'w"iwm~.l_wJ _k {tl.l_n.l_, LUJup'b.e'b' 'bnr '1-bmbpJ'p'bm'bUI/t 

l·r'l- mn'lp wJ'b'b "" l;lbJ'h'bm ~nL'bb'bw a;s+kajs mhu Cl! I s = L 2, ... , n I 
ll.t'l- 'fh"I.[!"LJ' 7-p'f t:.wm~nLfiJJw'b t:.pJ'w'i• .l_rw, wl'l- '1-hmbrJ'f.'bw'bm(! 

t:.w.l_wuwr f- · br~nL wJ'b"lpup '1-hmbrJ'f.'bw'bm'bbrf. 'l'ILJ'wrf.'b, "l'"'b9P9 

wnwlp'b(! d-'b f-. puft br~r"P'l-l! "lwrnL'iJ,u~nLJ' f- brlfnL t:.wJ'hJ'wurwflw'b 

mn'lhf', nLuurp Lt. t:.w.l_wuwr f- 'lf'"JPI 

-f.w'bp "£' k {iJp.l_(! ~wf'"'l f- Lt. pwgwuwllw'b tf.'bhl, WUJ.lU 'lbmbptf~
liwGm~ i.~ tltnJutJ.mtf Gpw tf~ 11pkk mnq~g tfp WJl mnqp k-UJ.wmpqe llw
libt~u: (!G'llimGpwUJ.bu~ 'lbmbptfpGwGme i.P titnluq nLtf, bp-b Gp111 .nplLk
umqpG qnLtfwptl_DLu k- Gpm nLp~z 111nqbp~ qc}wJ~G ~nup~Gwg~w: 

'J.purwp~b'b~ Jp opp'bw~t 'J.burbpJfr'bw'bure ~ni_1_n <. J I; 2!.'1u~JI.mp~~. bfJb 'bp'.u 

'I:Lfuw1_np w'b~Jn<.'bw'I:~P 'b~w.nJwJp upJ/surpp/[ 'lwuw1_np1_w~ 1;[/;J/s'b.n'b/spf!. ppwppfl 
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mwppb"f'tfu.! b'b .!pwJh 'b2w'hnq, "'J"P~•e'b ' b[Jb w.!b'b ,fp !-p f. j-p r.w.!wp mb'fp 

nLhp 3jj=-alj• WJumb'lP9 r.bml.n L.! f;, np l'"l"l' i - pp r,.,,fwp aii =- aii =0• lJ.Ju

"lP"""' 'lbmbp.!p'bw'bm'b nLhp r.bmf.J"'l mbuel!.· 

0 at2 al3 • · atn 
-atz 0 a23 • • a 2n 

d = -at3 -a23 0 · · a311 , 

flw'l.!wulwm~btn1 "'J'l 'lbmbp.![,'bw'bmp w.!b'b .!p "'"'ll!. -1 fltfnq, .!b'be f[umw'bw'be 

21'£-!w.)- 'lbmbp.!p'bw~'"'• WJ"P~'IJ'b' /;[p' d-'b1 np:,b'lP9• 5-p'f r.wm~nLfJJw'b f,p.fw'b 

(-l)n d = dr 

qb'b ur 11 - p r.w.!wp "'J""'b'lP9 r.burlr.nul f; , np - d = d, "'J"P'be'b' d = 0• lJ.1 ""lP

un1, wdhG J~ ~bGm ~wpq~ 2hqu~Jbon1'~~ ql:.ml:.pJ~GwGm fimt!wump ~ qpnJ~' 

lf.krb Ul(''/-kb wuhl J.'iJ.[!, nr fl-(''/- ~Uif''ffr '/-J.urkrtJ'frbwbwfr f..wzt{nLJf'' 

w'i.Jfrp_wUfbu 'brw uwt:.J w'i.J wb o'lbm fillwJ p 1 pwt{w~w'bfr'b '1-Jtf.-r ~lfr'bb~. 
wJb'b wb'lwJ UfbUI.Jl t 'lrbl P"l"f' n! f..wur wb'l-wf!i.brf!• nrnzkl 'briu'b9 

b zwbbb('{! /,_ WJLbt 'f.nJnLflJnLb nLbbb '1-burbrJfrbwburbk('{! f..wztf.blnL 

wtf.ktfr Uf.W(''I_ Jb(t/n'l-bb('J nrnb.Jl f..pffl.t[wtl bb WJb pwbfr tf.rw, nr fl-r'l

~ "'f''lf '1-kurkrJ/r'bw'burp t..wzt{m.Jf! ~"'rblfr I; t..w'b'l:k9'itbl wtf.ktfr 9"'tlr 

~W f''lf 'JburkrJfrbwburbbrfr f..wzt{Jwbt llJ'l- bUf.UJUIW~nt{ J nLtlbb.[! f..J.

urf..JW[ f..wu~w9nL(il J"' hf!_t 

1'/r9"'.f! urrtf.wtl t n-r'l- ~"'P'lt d '1-burhrJf''i.w'i."'f!: lf.br9'bk'b.f! 

l~k~n-1 Uf"'JJw'bp'b pwtf.wrwrn'l k wJpn'l_t_ P/rt/.[! k d '1-burkrJf''bw'b

urmJ tf.br9bbb.[! ~UJJwtf.nr ~kr"f.ntf. k Ufn'l_b(' /,_ UJnLbkrz lln Uln'l_kf'fr 

J.. uJnL'i.kr/r f..wurJw'b ~kurkrnLJ 'lur'btf.n'l t"tkJb'bur'bkrf!• Uf.Wf''l 1;, ~w'I_

JnLJ b'b k·r'l- ~wr'l/r Jwurrfr9: lln Jwurrfr9fr '1-burbrJf''bw'burf! ~nttf.nLJ 
l; d '1-kwkrJ/r'i.w'i.wp k-pq qwpqft u~Gnp: lJwrbtfr t- wubl 'bwk, nr 

k -r'l- ~Wf''ff J~bnrb WJbUffufr '1-kwbrJfrbwbUJ b nrb UUJW9tf.nLJ t- d•fr9' 

1Irw Jky_ 2_bt_ktntf. fl·-k Uln'l_ &_ n-k UJNLbl llwubwtf.nrwpW('I '1-kurbr

JfrbwbUifr Jky_ Jh~ urn'l k Jb~ UJTH.h p_'bt_btnt/.1 Jb'b.[! ~uurwbwb.[! (n -1 )-r'l
~wr'lfr Jpbn('• JJ",LU ~n'l_Jfr9 Ulll,;,2_fb ~Uif''ff Jpbn('bJ.(' ~fpbbb d '/-b

urbrJpbwburfr wnw'b.\p'b t"tkJh'bur'bbrf!: 

1-fr9m.f! n·r'l- ~wr'lf d '1-bwbrJf''bw'burnLJ tf.br9rwtl t- k·r'l- ~wr'lfr 
M Jp'bnrf!t b(ilb Jh'b.Jl '1-kurkrJfr'bw'burnLJ y_'by_h'b.[! wJh urn'lbrf! k wJb 

u 1m 'bkrl!• rrrn'b9 f..wwJtub ~bwnLJ 'l"''b,[nLJ t wl'l- Jp'bnrl!• WUfw ~ui.w 
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Jfr (n - k)-r'l- ~wr'lfr M' Jfr'bnr, "f'f! ~"l.'{nLJ t- M Jfr'bnrfr f..wJwr 

Jpwgnt.gh tf~finp: bpb, [!b'/-f..w~wnw~f!' Jb'iJ.[! p_'iJp_J.b.[! WJb urn'l_b('{! f.. 

WJb UJntbkrf!• nrn'b9nul [!b~wtl b'b M' Jfr'bnrfr l;lbJk'bur'bkrf!• WUf.W, 

Uf.W(''I_ t"• ~uurwbwb.[! M Jfr'bnrf!: lltuUffrum[, ~wrktfr t" funuhl '1-kurkr

Jfr'bw'burfr k (' ~ n L .,. n fu W '1- W ('a W p W (' l (' Ul 9 n L 9 /r l_ J /r b n (' b b

rfr Jwufrbt lfwubwt{nrwpw('l 3ij t"tkJbburf!_ /,_ (0 - l)•r'/- ~Uif''ffr WJb 

Jfrbnflf!_l nrb UUJUI9t{nLJ /; d '1-kurkrJfrbwburnt.J i•r'l- UIN'l_/r /,_ J-r'l- UJWb 

y_'bt_mJnt[, ~llw'lJk'b br~nL tfrnfuw'l-wr<lwpwr lf'"'9"L9frt Jfr'bnr'bbr: b(ilb 

k·r'l- ~wr'lfr M Jfr'bnrf! urk'lwtf.nrtf.wtl t- jl, j2, •• • , ik t..wJwr'i.kr nLbb-

9"'l Ulll'l_b('nL_J /,_ j1' hi • • •J h f..tuJwr'iJbr nLbk9n'l_ UJNLbkrnLJ, WUf.W 

M ,ffr'bnrfr fiwlipwliwzqwqwG trmgnuf ~w'bt[w'bk'b.f! 'i.rw M' lf'"'9"L9frt 

Jfr'bnrf!' tf.br9rwtl '1-rw~w'b ~wJ pwswuw~w'b 'bzw'bnt[' ~wfut{wtl 'brw'bfr9 , 

~~_lhJ'l I; (ilk ~b'bur P"l"f' w1'b urmlkrfr k "JnL'i.krfr f..wJwr'bbrfr 'l"LJwrf!• 

nrn'b9nLJ urb'lwtf.nrtf.wtl t- M Jfr'bnrf!• WJufr'b.p'b' t..b,"-t"'l (ilfrtf.f!· 

(1 ) 

ll.u funu.f!m[, M Jfr'bnrfr t..wJ wr fi ruG pUJiiwzq wqwG trmgnuf ~Lfr'bfr 
...{. -l)SM .M' @htJii 

'1-bwbptf~GwGmft gwliqwgw~ k-pq qwpqft M uftlinpft h. lipw fiwG
pwliruzqwqwG wmgtfwG wpmwqpJmte S.wGqftuwlim.tf ·J. fiwGpwliwzqw
lJ.wG qnt.tfwp. npft qm.tfwpbtftlibpli uunugqm.tf bli M tf~linp~ wliqwtf
libpe i!wq_tfwtqmmllbtnq M' tpwgm.gh tf~linpft wliqtJJtflibpnq' qbpgpw~ 
( -1) 5"' lizwlinq, eum npnuf qpwlil! qfiwliqftuwlimG d qbmbptf~Gwlimft 

npnz wGqwtflibp, npnlig GzwlilibpG mJq qm.tfwpm.tf fiwtf!Gqlim.tf bG mJG 
GzwGlibpft fibw, ~G~ Gzwlinq qpwG.I! tfmlint.tf bli d qbmbpt!ftliwfimlt 
qwq_ tfll tfbt_: 

ll1u (illnrhJwJfr wUfw9nLJ9f! Jb'b.[! u~uk'il.[! wJb 'l-kUf.f!fr9• krp Jp

'bnrf! 'lrnbt{nLJ t" d '1-hwbrJf''bw'burfr tf.krfr'b <lwfu wb~JnLhnul' 

au a1k a!, k+1 a 1n 

M 

'd= 
ak1 akk ak, k+l akn 

ak+1· 1 • ak+l, k 3k+l, k+ l. ak + l, n 

\ M' 

ant ank an, kt I • 3nn 

wlu/r'b.[!'b' L 2 •.. . , k f..wJwr'bbrntf. urn'lbrnLJ k 'hnLJb f..wJwr'bbrnt/. 

"J"L'i.brnLJ: lltu '1-bUf..[!mJ M' Jp'bnrf! ~'lPw'lb9'b/r '1-kurhrJfr'bw'burfr i.hr

.[!k/r wy_ wb~JnLbf!, fru~ SM (il/rt{[! 'I_"LJ'f ~[pbp' 

SM=l+2+ · · · +k+l+2+ · • • +k=2(l+2+ • · · +kJ, 
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"''b'I"'Jl!. 'ilr"' 'ilzw'bl! 
ur ndlL b r /r [il /r lft! I; 

ur b'lw'lrnL[il J"'b ,r bt' 

a la i a 2a2 • • • akak 

M-m,f "tfr'bfr (-1)1, 

( ~1 2 .•. k ) 
a 2 •• • ak 

/>u" M' Jfr'bnrfr 

( 
k-1-1 k+ 2 

~k+ t ~k+2 
.. n) 
• • ~n 

nrurb'l l-[!' "wrqfr 

(2) 

{uw{u-

(3) 

(5) 

9nLsfrt Jfrbnf{! l_pnfr.u[frz IJ.J'I bUfUJurUJ'ffr t:.wJwr it-r'f urn'[{! urb'fwpn

{ubb.[! (i 1-1)-r'1 urn'lfr t:.bur, t:.burn (~-2)-r'f urn'lfr t:.bur iL wllb, .!fr'ilt"

nr i 1-r'1 urn'l£! Cf.P"''lb9bfr UJnUJp_frb urn'lfr urb'f[!• 'ffUI t:.wJwr Jbb.[! Ufbur.[! 

I; urn'lbrl! urb'lwtfrn{ubb.[! u.-1) wbqw.!l ~bur,. t:.wp_nr'fwpwr "urb'lw-. 

p n{ub'il.e 12-r'l urn'll! frrb'bfrs •[br"- qur'bqn'l urn'lbrfr t:.bur, Jfr'btlt wJb urb

'l"'1nr1.fr wb.!frtUJUfbU it-r'f urn'lfr urUJ,, UIJUfrb.eb' UIJb urb'f{! 1 nrurb'l 

Jfrbtft pn£nr d.4UJtfrn{unLfiiJnLbbbr£! 'f(IUiqnLJ l;r br,rnr'f_ urn'f(!l '1-rUJ 

t:,"',f"'f' frbt"lbu t:.bzur t uurnLqbL, Jbb.[! Ufbur.e I; urn'lbrl! urb'lwpn{ubb.[! 

iz-2 wbqwJ: t.r wb d.ltnq, Jb'b.e j3-r'1 urn'll! "pbrb'il.e brrnr'l mn'lfr 

urb'll! "- wJLb, Jfr'btlt ik-r'l urn'll! "'lr"'1.fr k-r'l urn'lfr urb'll!' C'il'lu.!fr'b, 

Jbb.[! ""UJur Ulfbb.[! urn 'lbrfr 'ffrr.ewtfrn{unL[il JnLb 

(i l-l)+ (i 2-2l+ ... + (lk-k)=l ,+i2+ . . . +lk-(1 + 2+ ... . +k) 

wbqwJ 1 

;\\ Jfrbnrb Ulf'fbb 'fUIUUJ1_nr1.b£ I; bnr 'fburbrJfrbwburfr UJT<UJl_/rb k 
urn'lbrm.!: ~fr""' "'r'lb'b t:."'p_nr'fwpwr "urb'lwpn{ubb.[! 'lburbr.!frbwburfr 

u1nL'ilbr£!· 'b"'{u Jt-r'le' frrb'b bUJ{unr'ln'l p.n£nr u1nL'ilbrfr t:.bur, Jfr'btlt .w1'b 

"'lrwqfr wnwtfr'b urb'll!• t:.burn' lz-r'll!• Jfr'iltlt wJb "qrwqfr br,rnr'l urb'll! 

iL wu'ilz C'il'lu.!fr'b ""wur.wrqfr 

(h+h+ . . . +ikl- (1 +2+ . . . +k) 

'lfrr.ewpnfr,nLfiiJnLb uJnLbbrfr .!frtlt' 

IJ.1u pntnr d.ltwpn{umfiiJnLbhbrfrs t:.burn, Jb'b.p "qwb.J! d' 'ilnr 'lb

urbr.!fr'bw'burfr'b, nrm.r M Jfr'ilnrl! "'r'lb'b 'lrwqm.r 1; qbrfr'il J.w{u w'b

,1m'bl!' ~UJbfr nr UJJbb Ulb'fUJ,f Jbb.[! urb'fwpn{unLJ 1;/lb.J! zffribJb t:.wrb

qUJb mn'lbrl! ""'" UJntbbrl!• U1UfU1 d 'lburbr.!frbwburnLJ M' Jfr'bnrl! 
"wct.!n'l mn'lbrfr £. · uJnL'ilbrfr pn {uw'lwrJ. 'lwuwqnrnLfiiJnLb[! &w9bl 

I; wbpnpn[u, 'lrw t:.w.!wr tt M Jfr'ilnrfr LrwsnLs/rt Jfr'ilnrl! d' 'lburbr

.!frbwbUJnLJ m.."'9bl t M' Jfr'ilnrl!• "rl! t:.fr.!w wr'lbb qrwqnLJ I; 'ilbrl!"fr 

"'2.. UJb,JnLb[!: fobt_U[bu UJT<UJ2_ U1UfUJ9nL9bl l;frb.J!, MM' wrurw'lrJ"'ll! 

t.wb;lfruUJbllLJ I; d' 'lbmbr.!frbUJburfr nrnz wb'IUJm..brfr qm.!wr' qbrsrwtt 

bnLJb 'bzw'b'bbrn•[, fr'bt 'ilz~»'il'ilbrn1. 'ilrwb.J! JurbnLJ b'b d' 'lburbr.!frb~»b
urfr Jbl' ~"'19 d' 'lburbr.!frbwbur[! uur~»sqbl I; d 'lburbr.!frbwburfrs urn

'lbrfr £. ulrn'ilbrfr Jfrp_"-

[(i1+12+ .. . +i k)-(1+2+ ... +k)J + 

+ [(lt+ h + ... +ikl-(1+2+. : . +k)] = 

= SM- 2 ( 1 + 2 + · · · +k) 

'lfrr.f!"'pn{umfiiJnLb'ilbrfr oqbnLfiiJ"'"P' u1l'1 Ufwur-6.umnq, frbtUfbu Jbb.[! 

bUJ/unr'f "f.UifUI'frUI:Pfrs 'ffrurbb.[!, d' . 'fburbrJfrbwburfr Wb'fUJtfi.,bf{! urwr-
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pbrt/_nLJ' b'b d '1-burbrJ'fr'bw'burfr r.wJw"lwurwu{uw'b 1111'b'l-1uffbbrfry ( -1 )Sn 

'btmbnt/_ [2.(1 + 2+ • • ·-J-k)] 'f."LI'l Pfr11! • "f"'f''l t", l_/r ~"'f'"'l Ul'f.'J-bl 'b2ww 

• 'bfr t/_rwr U.Jumb'lfr!l r.burJ.nLJ' t, "f' (-1) 5M MM' wrurw'l-f'l"'ll! ~w'lJ'l!w 
t/_wJ t d 'J-bmbrJ'frbwbmfr "f'"2 .J!Uibw/Jfr wh'J-wflbbrfr!IJ "-"rsrwJ WJh 
'btw"b'bhrmf, nrn'bgnt/_ 'ilrw"b,e J'm'bm..J' h'b d '1-burbrJ'fr'bw'bmfr J'bt_t fil'bnw 
rbJ'wh W"fUI!/IfL9</_wc} /;t 

t~wmh'b,e, "f' 'rP M J. M ' J'fr'bnr'bhrl! pnfuw'l-wrd. lf'"'9'b"'l b"b, 

SM J. sM' P<Lhr'b nL'bb"b J'frb"bnLt'il 'l"LJ'fiiLPJnLb[!l l>rn.e, J"Lf'W.ew'bumr 

mn'lfr J. JnLrw,ewhl_JnLr "Jw'b r.wJ'wrl! "f'"lbu 'lmJ'wrbLfr J'm"bmJ' t" 

UIJ'I- P·fhrfrs J'b~fr J. J'frw Jb J'b~fr J'bt_, 'J-f'UI r.wJ wr t"t SM + SM' 'fnL

J'wrl! r.wt/_wuwr t '1-bmbrJ'fr'bw'bmfr P"L~r mn'lhrfr J. P"l"f' UJnL"bbrfr 

r.wJ'wrhbrfr f!h'J-r.mbnLf' 'fnLJ'mrfr"iJ, WJufr"iJ.e"iJ' r.w<{wuwr I; 2(1+ 2+ • • • + fl) -
'f."LJ'l P•Lfr'b: 

§ 6. l).bmbpu~bwlunbbp~ liwz!fnui(! 

twfr•nr'l- "lwrw'lr'"f/>fr '"f''llm "b,e'bbrl! r."b'"r'"•fnrnLp J•n'b b"b m'"LP" 
n-r'l- ~wr'll' '1-bmbrJ'fr"bw"bmfr r.w2</_nufl! "'""b'fbg"bbl"'- J'fr ,ew"bfr (n~l)-r'l
ftwr'lfr 'lbmbrJ'fr"b'""bm"bbrfr r.w2</_J'w'br lfnLt}b"b,e "bwfu t:.hmi.Jwl 'b2wh<U

~nd!Lbrf!• bpb aij-"b d '1-bmbr,ffr'irw'bmfr l;lbJ'h"bm'b t, IU"f.W M i j-nt/_ h2ut

hw~h"b,e UIJ'I l;lhJ'b"bmfr trwy•nsfrt J'fr"bnre ftw•f, w•fhtfr ltmr-6.' WJ'l ktb
tfblimi' tf~UnpeJ WJufr"b.e"b' (n- 1}-r'l- ~lUf''ffr WJh J'fr'bnrf!• nf'b Umwg

t/_mJ' t" ,d _'1-hmbrJ'fr"bw'burfrg i-r'l- mn'll! J. .J-r'l- "J"L'bf! t_'bt_htm{r U.J'bnL

r.hmJ., Awn</_ h21Uhw~b'b,e aij l;lhJ'b"bmfr r.IU"brlU:.wz•[w~IUh ff'W9nLJ'f!, 
wlufr'b,e'b' 

Ai j=(- 1) i + i Mw 

l>'bt"lbu "'"l"'9'1L9</_wJ t 'bwfunr'l- "f.Uif'IU'fr':'/f>nLJ', aij Aij wrmw
'll!f'JWJf! r.w"b'l-fruw'bnuf I; d 'lbmhrJ'fr"bw"bmfr J'fr ,ew'bfr w"b'l-w&brfr 'fnL-' 

J'wr, "l"'"b.e J'm"bnLJ' h"b wl'l- 'l"LJ'wrfr J'b2_ wJh 'b2w"b"bhrnt/_ ; fr'bt_ "b2w'b

"bbrnt/_ 'brrm"b,e J'm'bnLJ' h"b d '1-bmbrJ'fr'bw'burfr t1w'lJ'fr J'hpr l,b
2

, t 
r.wt•[bl wJ'I- w"b'l-wJ"bbrfr Pfr11!· <uJ'b r.wt/_wuwr I; Mij J'fr'bnrfr wh'l-w&b
rfr P•ffr'b, UIJufr"b.e"b' t:.wt/_wuwr I; (n-1)!-frr 

U.J'I-J [!bmrh"b,e d '1-bmhrJ'fr'bw"bmfr gwhfJwgw6 i-r'l- urn'll! t. t/_brs

'bb'b.e wJ'I- mn'lfr wJ'b"b J'fr l;lbJ'b"bmfr t. "brw t:.w'brwt:.w2•{w~w'b lf''"9J'm'b 

(1) 

'1-burbrJ'fr'bw"burfr "l J'fr w'b'l-wJ t/r 'Jwrn'l J'm'bbl (1) wrmw'l-rtwl

'bbrfrs J'frwrlwJ'w'bw~ br~nLUfr J'b2__· frrn.e, '1-burbrJ'fr'bw'burfr' ail A i l ,,_ 
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mw'l-rlwlfr J'bp_ J'm'bn'l P"l"f' wh'l-wffbbrl! i-r'l- mn'lfr9 "lwrm 'bw~nLJ' h'b 
a i l t"thJ'b'iJmf!' WJ'J- "f.WUJ-6.mnnt/_ mw{'Pbf't/_nuf b'iJ 'J-bmbrJ'fr'iJwbmfr mJh 

w'b'l-wffbbrfrs, nrn'b,e J'm'bnLJ' b'b a i2 A i2 UI('LniU'I-rlwlfr J'bt_, WJufr"b.e'b' 

ai 2 t"tbJ'hbur(! "f.Wf'nLbW/fn'l_bhf'fr9 J. WJlhl 

lf1nw ~n'lJ'frs • d '1-bmbrJ'fr'bw'bmfr P"l"f' mJh w"b'l-wffbbrfr f!'b'l-t:.w

'bnLf' Pfr11!· nrn'b,e J'm'bnLJ' !J'b ( 1 ) wrmw'l-rJwl'bbrfr J'bt_ , t:.wt/_wuwr I; 

(fl -1)! • fl = fl!, UIJufr'iJ.e'iJ' 'J-f'Uibgm{ U"f.Wnt/_nLJ' hh (!h'J-r.Whf'W"fhu d 

7 bmbrJ'fr'bw'bmfr P"l"f' w'b'lwffbbrl!r lfh'b,e, wlu"'.frum[, w"lw9n'-ybgfr"b.e, 

nr mb'lr mlir d qbmbptfrfiwlim!t fibmh.JWl tl_bpwb-nd~ eum i-pq mn'li'' 

(2} 

w1ufr'b.e'b, d qbmbptfi'liwfime fiwtl_ wuwp );- rr nph.k mn'l~ P-"l"P ktb
ublimlibpr h. Gpwfig fiwtfwupummu)umli fimlipmfiwztl_m!Jwli trwgnuflibp'[t 
tupmwqpJWtUbpr qnt.tfwpru : tJ'w'iJ •fbrwJnuf /fwf'blfr /; umwhw[ hwft 

'1-bmbrJ'fr'bw'bmfr gw'b~wgwJ u1w'b "b~wmJ'wJ'p: 

l/Jnfuwrfr'bhtnt/_ (2) 1_brwc>J'w'b· J'hp_ t:.w'brwr.w2</_wltw'b lf''"9"Lffbbrl! 

frrh'bg t:.wJ'w"lwmwu{uw'b J'fr'bnr'bbrnt/_' •[hr•srwtt '1-f'w~w"b ~wJ' pwywuw

~w'b 'b2w'b'bbrmf, J'b'b,e n- pq ~~~~pqr qbmhptfrliwlimr fiwztl_nd~ ~fiwli

qbglihliJ! tfr J!WUr (n-1)-pq !Jwpqr q.bmbptf~U\UUutUbpr fiwztl_tfmu : 
tt,wmb'b,e, nr bpb i-r'l- tnn'lfr "f'"2 t"tbJ'b'bm'bbr r.w.[wuwr b"b 'lf'"Jfr· 

'""i'" ' "f.Uif''f. t, "f' 'brw'bs t:.wJ'm"lwmwufuw'b J'fr'bnr'bbrl! ~wrf•.e tllw 

t:.w2•fhlnLI U.t'l- 'bltwmfr wn'bhtmf, o'lww~wr b o'lrmfblnt/_ 9-r'l- t:.wmlJ"L{J.("'-

'bfrg ( m/Ju § 4), '1-bmbrJ'fr'bw'bmf! 'bm/u•u"ffiU J.l.w•frnfubl wJ'b"lku, "f'"lbu

'lfr bf'IU nrJ./; urn,'fnLJ' ~wJ' UJnl.bnLJ' r."bwrwlfnrfr'iJ tw<fr 2WU1 l;lbJ'b'iJm'iJbr 

•frnfuwrfr"bt/_h'b 'lf'"'bbrnt/_ r l>rw~w'bnLJ', 9-pq. fiwm~nt.p-jnt.li~ p-nt.JL );- mm
ll'u · qbmbptf~Gmlimr gwli~wgwb- mn'lr ~wtf uJwli pn1np ktbtfblimlibpe, 
pwgr tfbq~g, t~InJ.uwprGbt qpnlibpntl_: l>rn.e , bfJb aik =fo O, w"'.w i-r'l

"'"'lfr gw'b~wgwJ a ij t"tbJ'b'bmr!' j=f= k, tufr'bfr •{•n{uwrfr'bt/_wtt 'lf'.,J""' bpb 

j-r'l- "l"'-'bfrg r.w'bh'b,e k-r'l- "J"'-'bl!' "bwfu•u"fbu •[bnfr"bf.l pw'lJ'w"lwur~bw 
a·. . 

l"'f -
1
-J -n1fr U.Ju"'.frumf, n - r'l- ftwr'lfr '1-bmbrJ'fr'bw'bmfr t:.w2•{nLJ'f! fJwrbtfr 

3ik 

t t:.w'b'lbg'bht (n-1 )-r'l- ~wr'lfr J'frwJ'b J' b /1 '1-bmbrJ'fr'bw"bmfr r.w2</_J'w"b: 

or fr ~ w ~ ~ 1r r• 

3 

d= 
-5 1 

-, ~ ... 0 

l -5 

-1 2 

3 -4 

J. -1 
3 -3 
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'lkurkprlp'bu/iunc: O'furr{ktnr{ 'bpUI Jlrf_ Jk~ 'll'nJp "'"-~UIJnL fiJnL'bfg, r{kpUIJ-k'b~ "'J'b 
{!_" "' kppnp'f urn'lfr' 

d=(-1 l +
1

• 2 ·I ~ -j -~ I+ 
- 5 3 -3 

+f-1)3+3 . 1 ·I-~ : -~ / -t- ( -1)3+4. (-1 ).,. -~ 
1 -5 - v 1 

~w2r{ktn1 UtnUigr{UIJ- kppn[''l ~UI[''fp 'JkrnkpJp'j,UI'j,rn'bb['f!.r ~UurUI'j,UI'j,~ ' 

d = 2 . 16- 40 + 48 = 40: 
'> 
~. ~"'21kl f,fr'b'fbl'nl''l ~"'l''tP 

-2 5 0 -1 - 3 
1 0 3 7 -2 

d= 3 -1 0 5 -5 
2 6 -4 1 2 
0 -3 -1 2 3 

1 
1 

- 5 
-11 3 r 

3 

'lkrnbpJfr'bUI'IIrn£!.• lJp~pnp'f urn'lfr'b 'fnLJUipk[nr{ r. p'b'fkpnp'f urn'lf knUIUf.Uirnfr~l!. b. i np

l'nl''l urn'lf9 f,UI'j,klnr{ r. p'b'f bpnp'f rnn'lf l! "'"-"'"l"'"'P~f!_• ~urnUI'bUI'i,~' ,-i 5 0 -1 3 
-9 0 13 7 

d =I ~ -I 0 5 - 5 I 

18 0 -7 -10 
- 3 -1 2 3 

lJ.1u 'fburkpJfr'b"''b"'l!. r{bpUIJ.b[nr{ £!.""' bppnp'f "J"''b , npf!. "l"'['n L'bUI~nLJ !; 'll'nJfrg 

"'"'L'l'kl' Jfr"'J'b Jb~ !;llrJk'bur {fr'b'lk[! u'bkpf 5+3 'fnLJUipnr{, npf!. '[nLJ'f !;) , ~UurUI
'j,UI'j,~' 

-2 5 -1 3 
d=(-1) . 1 -9 13 7 r 

3 -1 5 - 5 
2 18 -7 -10 

1,np Uuru19r{UIJ- 'lbrnbpJf.'bUI'biiJf!. J.b.Uipnfrlb'b~, 'bpUI "'"-"'fp'b urn'lfr'b 'fnLJUipk

[nr{ bp~pnp'f urn'lfr ~p~'b"'"l"'"'Ml!. b. kppnp'f rnn'lfr9 f,"''j,klnr{ kp~pnp'lfr kn"'"l"'"'Ml!.• 

fu~ i nppnf''IP9' bp~pnp'ffr ~p~'b"' "l"'rnP~f!_ • ~""'"''j,"''j,~ ' 

0 -13 
1 - 9 
0 26 
0 36 

25 17 
13 7 

-34 - 26 
- 33 - 24 

~ burn, r{kpUI J- k[nr{ upUI'b £!.""' UlnUif_fr'b "JUI'b, 1!.""' npn LJ 'j,~Uiurfr nL'bk'b"'lnr{, np 

JpUI~ '[['nJf9 UJUI['['b[' /;[kJb'burf'b UIJ'f UJnL'bnLJ f,UIJUIUf.UIUJUIU"'UI'j,nLJ I; fr'b'fb~u-
• 'bbpfr ft_b'b ur 'fn LJUI['r ~UUJUI'j,UI'j,~\ 

d= 
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-13 25 17 

26 -34 - 26 ' 
36 -33 - 24 

~UI2 r{k'b~ UIJU kppn[''l ~UI[''fP 'fkurkpJp'bUI'btnf!_r 'bUifrlUI"f.ku r{bpUIJ-blnr{ UIJ'j, £!.""' bppn[''l 

urn '1 fr' 

d=36 ·I-~ -~: 1 - (-32) · I -~! -~~ 1+(-24) ·I-~! -~: 1= 
= 36 . ( -72!- (-33) . 1- 104) + (- 24) (- 208) = -1032· 

3, bpb qbmbpJ~IiwGm~ qtJuw~np wG~JnLGwol''l~ J~ ~nqtlnLJ q mG~nq F"l"l' 
J;1bJbGmlibp[l fiw~wuwp bG qpnJ~• wtqw WJ'l qbmbpJrGwGmL' fiw~wuwp I; qtluw~np 
wG~JnLGmqo'l~ ~(IWJ~ ltb.CbGmGbp~ wpmwqpJwt~G : 

lJp~pnp'l ~"'L''fP 'lkurbpJfr'bUI'brnp f, UIJUI[' "'J'l Uf.'b'lnLJ£!. 2"'"' "f."'l''l . !;: TJ.J'l 

Uf.Uirn $.Uinnr{ J/,'j,~ UIJ'j, ~UIU[U19nLgk'b{! p'b'fn L~9P"'Jnr[, UIJup'b[!'b' f!.'b'fnL'bk'b[!, np UIJ'j, 

$.fr2rn !; (n-1)- [''1 ~"'L''IP 'lbrnkpJfr'bUI'bur'bbpp f, UIJUI[' r I~ "'"l"'9nLgk'bl! ' 

a 11 a12 a13 · · · a111 

0 a 22 a ~ 3 · · · aan 

d = 0 0 a33 · · · aan 

0 0 0 · · · · ann 

n-[''1 ~Uif''fl• 'fburbpJf.'bUI'brnfr f, UIJUI['I 

>/,kpUIJ.b'j,{! f!_UUJ Uln.Uif_fr'j, IIJUI'j, , ~UurUI'j,UI'j,[! l 

a.22 a:!3 • • • a'ln 

d= a u . 0 a 33 · • • a 3n 

0 0 · · · ann 

p"'J9 "' f ~n'lJnLJ 'f['r{<UJ. Jfr'bnpp f, "'J"'l' ~Pl'"'"ktfr 1/ fr'b'lnL~9f'"'JP "f."'JJ"''j,l!. , WJ

up'b[!'b' UIJ'j, f,Uir{UIUUI[' !; a 22 a JJ • • • ann Ul['tnUI'l['JUilfr'b, n Luurfr /,.' 

al a 2 a3 ' an 
d= a2 a2 ~ a2 a-1 2 3 n 

n-1 
a1 

n-1 
a2 

n-I a 3 . n-1 
a n 

'1/rmkpJp'bUI'brn£!.• 1J."f."'9n Ltjb'b~, np 9"''j,~"'9"'J. n> 1 f, UIJUI[' tJ.mGqbpJnGq~ qbmbp
J~GwGm[' fiut~wuwp I; F"l"l' fiGwpw~np a j-3j mwJIFbpnLpJnLGGbp~ wpmmqpJW[~G, 
nrmbq 1 <i< i <;: n: frpn~, n=2 'lbul l!nd ~Lfr'bfr' 

~ UIJUipk'b l! rlkp "l'b'fnLJ£!. -G fr2rn oJ,UI'b'fkpJn'b'lfr (n - 1 ) - [''1 ~"'L' 'fP 'lbrnbpJfr'bUI'bur'bkpfr 

f, UIJUI[' /,. d 'fkurbpJfr'j,UI'j,urf!_ J. J..Uipnfrib'b{! r.kurb.JUI[ ~k['"f. • n - p'f (r{bpf_fr'b) urn'lfr9 r.UI 

'i,k'j,~o (n - 1)-L''ll!.' l'w'lJ"'"l"'"'~r{"'J. a1-nr[, r.burn (n-1)-L''lP9 · r."''bk'bl! (n-2) - L''ll!.' 
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0 a2-a1 a3- a1 

d= 0 a~-a1 a2 2 
a3- ala3 

0 an-1 a an-2 2 - 1 2 a~-1 - aJaf - 2 

d' = a2 2 a2 1 a" 3 

at a2 a3 
1 1 1 

d'= n 
l < i< i <u 

(ai-ilj): 

a2 
n 

an 
1 

an-a1 
2 

an-alan 
. 

n- 1 - a~a~ -2 an 

n (a j-aj): 
1< i < i< n 

~mpqr urfinplihpr h GpmGg liwGpwlim?qm~wli JPwgnuffibpr wpmm
q~pJmtGbpr qnt.U'mp~ liwqwuwp ~trGr qbmbpurlimGmrG: 

U. Uf w 9 n '-.! 9• 'l-fr9"'-.f! d 'lhmbrJ"fr'i.w'innnul [!bmr1_w,) h'i. j 1, i2 • 

. • • , ik t:.w.twr'i.hrn1. u.nrzbrl!' Ub'i..f! 'lfrmh'i..f!, nr 9w'i.~w9w,) k-r'l ~wr

'lfr M J"fr'i.nrfr 1.. 'ilr'w t:.w'i.rw'wzl{w~Uib Lr"'9""'b wrm"''lrl"'ll! LnUILfru t 
d 'fbutbrJ"frbwbutp nrnz J!UibUI~IILf'Jw.fp Ulb'fwtfbbr' 1_hr9rwt} UIJb bzwb

'i.hrn1_, ft'i.t 'i.zw'i.'i.brn1. 'ilrw'i..[! J"m'i.n,_J" h'i. d 'lbmhrJ"fr'i.w'i.mfr J"h'l: 

l,bml..wUfbu, (cJhnrhJ"w'i. "'"1"'9"'-91."',) ~tfr'i.ft, h[clb J"b'i..[! ~wrn'lw'i.w'i.,e 

9"'-19 LnUI[• nr uurfrUfhtn1. M-fr'i. wb9bh[nL _ (!bmr1_w,) k mn'lhrnLJ" '1"'

uw1_nr1_w,) P"L"r k-r'l ~"'r'lfr Jft'i.nr'ilbrn1_, ~umw'i.w'i..f! 'lhmbrJ"fr'i.w'i.mft 

pntnr wb'fwtfbhrf!• f!UUI nrnLJ" bftWb9ft9 nl_ J"bf[(! l_/r t>wb'ffr"fp hr~n&, 
wb'lw,f 1 

'J-/r 9 nL .[! 
. (3/ 

d 'lhmbrJ"fr'i.w'i.mfr nrl../; wb'lwtlb /;t ll.n.w'i.tlfr'i. 1_br9'i.h'i..p "'l'l wb'l"'"" 

WJb /;[bJ"bbutbbrft UlrUIUI'frJW[(!• ~rnb.[! UfWLn~wbntJ" bb J"br (!bLIIrw.J. 

it' i2, • • ., ik ""'""'l''i.brn1. mn'lhrft'i.. "'J'I ~Lft'i.ft 

(4) 

wrmw'lrJ"'ll!' IJ.J'I wrln"''JrJ"'lP k wrmw'lrftt'i.brl! 'lm'i.1_nLJ" b'i. mwr-

phr uln'-'i.brnLJ", "'l'i. I;' o:i , ' o:i 2 ' ••• , o:ik t:.wJ"wr'i.brn1. uJnL'ilhrnLJ"I 

UJnL'i.hrfr "'l'l t:.wJ"wr'i.brl! trfr1. nrnzl{nLJ" b'i., t>bu.L.wUfbu, (3) w'i.'l"'"" 

mrnL "nl{t IJ[clh J"b'i..[! M -n1. 'bzwbw~bb.[! (liJI O:j2 ' ..• , O:jk ""'" wr'i.hrnr/ 

U JnL'iJb rfr h "'r'fb'iJ 'iJwfuorn.f! (!bmrw,) j 1, j 2, • • • 1 jk t:.wJ" wrbbrn1. Lnn'[b

rfr t>wutnLtfbbrnLJ" 'futbl{n'[ k-r'f ~"'r'fft J"pbnrf! • Ul"fUI (4) wrUIUI'J{!r

J"'[{! ~tfr'bfr M J"ft'bnrft nrl../; wb'J"'"f!· ftu~ (3) wb'lwJ"fr WJb P"l"r 
/;[bJ"bbmbbrfr WfJUIUI'JrJ"'[{!• nrnb.[! t_bb J"mbnLJ" ( 4)~fr J"b'l_, ~lfrbfr brw 

Lr"'9"'-9Pl Jfr'i.nrft w'b'l"',fl!' ~ U.luUfftun1_, 'lbmbrJ"ft'i.w'bmft wJ"h'i. J"ft 

wb'lwJ" J"m"i.mJ" I; 1_br9r"',) k mn'lbriiL" 'lm'i.l{n'l k~r'l ~wrqft "" nrn

zw~fr '.tft'bnrft 1.. 'brw Lr"'9nt9/tt J"ft'ilnrfr wrmw'lrJ"'Lfr J"by, f!ULn "r"'-"• 
t>wb'fpuwbnLJ" I; "'J'f br~nl. J"frbnrbbrfr J"frwb'fwJ"wJb nrnztu~fr Wb'fwJ"

bbrft wrm"''lrl"'L' flr"lbu'lfr• •/hr'l"'Ufbu, umw'i.w'i..f! 'lbmbrJ"ft'i.w'i.mft 
J"hr 1_br9rw,) w'b'JwJ"{! WJb bzwbn1_, frbl_ bzw'b but IILbp 'fburbrJ"ft'i.w'iJ

utnLJ", m.,,_,f 1;, fr'btUfhu J"b'i..[! 'lfrmh'i..[! , Lr"'9"'-9frt J"fr'i.nrl! tfrnfuwrfr'i.hl 

t>w'i.rw'wzl{w~wb tr"'9"'-""''' '1-rw'i.nl{ w1_wrm1_nuf I; [clhnrbJ"wJfr "'Uf"'-

9"'-J9f!1 

'Iwrhtft /;r flbnrhJ"wJfr "'Uf"'9"'-l9l! mw'i.bl 'i.wl.. "" J!frt "'Jl i'.w
bwUfwr'""' U.Ju"lbu, .[!wbft nr l!'i.uir1_w,) k mn'lbrnLJ" 'lmbl{n'l M J"ft'i.nrl! 

k ~"'r'lft 1;, ftu~ 'i.rw t>w'i.rwt:.wzl{w~w'i. Lr"'9"'-"l!• nrl! tr"'S"'9frt J"fr-
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iJnrf.9 ~wf'n'l /; urwrpbr<[b[ Jf.wJ'b bzw'bmJ., (n-k)-r'f ~W(''f" J;, WU[W 
'hrw'h.e t.w.fwU[wurwufuw'bwpwr nL'bb'b k! t.ww £. (n-k)! r.utur wh'fw.f

'bbr, f.u~ h('wh9 wrurw'ff'JW[(! ~tiLbbbw k!(n-JO! f.wur wh'fwtfltb('t 

lJ JnLU l[n'l.f f.s, .ibr e'~~urrwA- urn'lb rf. k-r'f ~wr'lf. .lf.'bnr'hbrf. PMe 

f.w1_wuwr I; n l;lb.fb'bur'bbrf.s k-w~w'b ~wq.fwt! P"l"l' qnL'f"r'fnL{_J-JnLh

'bbrf. P•J.f.'b, wJuf.'b.e'b' r.w<[wuwr I; 

n! 

k.! (n- k) ! 

Pwq.fwU[wUJI[bln<[, .fb'b.e ~uurw'bw'b.e, nr e'hurr<[wt! urn'lbrf.s P"l"f' k-r'f 
I[W[''l" .lf.'bnr'hbrf. £. 'hrw'hs r.w'brwt.wz<[w~w'b I Lrwsndfi.brf. wrurw'frlwr 

'bbrf. 'lnL.Iwr'f! ~wq.f1_wt! ~ nl r.wur 'lnufwrbLf.'i!brf.s: Pwl9• WJ'fU[f.uf.'b I; 

'hw£. d 'fburbr.if.'bw'burf. P."L"f' w'b'fwtlbbrf. f_J-f.<[e: ~burlum'lbu, pbnrb.iw'b 

WU[WfJ"LfJ1_WU ~lf.';,f., b[tfb .fb'j,./_! 9"LJ!J UJWhJ.! , nr d 'fburbr.ff.bwburf. 

w.fb'b .If. w'b'fw.f t.f.zlwl Jf.'bnr'hbrf. £. 'hrw'bs f.w'brwf.wz<[w~w'b Lrw

snd!itbpf. W('UJW'ff'JW[hbrf. 'ff.rnwrff1n'l 'fnL.fwrf. .fb7_ .furbnL.f I; 'fnhb 

.fb/1 w'b'lw.f (IJLumf. £. -6.f.zm .rbl, wh'lw.f)' nrf. r.w.r wr e'bfJbrs"'l~'j, 
fiLnt.f I; ~f'f[hb[ ( nrnz U[W('qb!JtiLf!Lbrn1_) bwfunr'f WU[W!JnLJ!JIIL.f p.brtJ.wU 

. 'fw'""'l"'-fJ JnL'b'hbrf!' 

{wU[[WU" f!bnrb.fwh f.'bwrw<[nrnL{JJnLh I; UJW["U TI-r'f ~W(''f" 
'fbmbr.lf.'bw'burf. f.wz<[m.fe f.w'b'lb!J'bblnL .If. .ew'bf. k-r'f ~"'r'll' · /.. 

(n-:k)-r'f f[wf''lf. 'fbmhr.lf.'bw'bm'bbrf. f.wz•f.lw'b: 

U.n 'bnr 'fbmbr.if.'bw'bm'bbrf. Pf.1e· (!h'ft.w'bf'WU[bu, zwm I; Lf.hnL.f, 

wl'f U[wm-6.wn.n1_ l;l {wU[lwuf. (JhnrbJw'b hU[wmw~wf.wr.iwr I; ~f.rwn.bl 

WJb 'fbU[./_!nL.f, hrr k tnn'lUf'(! (~w.f UJnLhUrf!) f.bwtfw<[nr I; (!htnf'U[ 

WJhU[Uu 1 nr Wl'f mn'lUf'nL.f 'fmh1_n'l k-r'f f["'f''f" Jf.'bnrhbf'f.!J zwmUf'f! 

t..w1_wuwr Lf.'bb'b qrn Jf.: 

Opfr'bwft'bhpt 

1, 'J.frsnL[! mp<f.w~ I; WJ'bUf.frufr '1/;urbpJfr'bw'bur , npfr wn.wffr'b k urn'llrl'fr 4 
1./rpffr'b n-k UJnL'blrpfr r.wurJw'j, ~/;urbpfr f'"l"f' l;l/;'fb'j,ur'j,J.['f.'. r.w<f.tuUIU[' /;'j, '[['nJJr' 

0 
d = akl 

ak + l , 1 - - • a k+ l, k a k+ l, k + l ak+ l, n 

· • • ank a n, k + l • • ·ann 

ak+l , k+ l • 

d= 

an, k+l · a nn 
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SM-1.'. L. n-1.'. nL'b/;'b JfrL.'bnLJ'j, 'l"LJ'f" L£1JnL'bf!. t 

:. 
-4' · 1 

Q 3 
i -.-3 

- l -1 
0 4 

\

- 4 
d=(-1 )!+3+1+ 3 2 

I 

2 
Q 
) 
3 
0 

-2 ... 1 

1 -5 
-3· - ---t-
-1 0 

2 5 

- 5 
0 + 

2. I 3 

11'1-:-1 - 1 
. 4 2 5 

+l-1} ...... , 1 =~ ~ 1.1 -: -~ -: + 

+ ( _ 1 )3 t-4 + 1+ 3 \ _ ~ ~ 1 : -

2 

_: 1

1 
= 

4 2 5 
= (-8). t-20)-( - 10) . (- 62)-7. 87 = -1069 



\ 

~tuJ' UJ.,.'j, qbpw<hfw'i. t.bm. WJ'1 'l:frmn'lnLPJnL'i.{!_ t.bmw'lwJnLJ' ~o'lmw
'J"pJqfr 2_Wm w'i.'fwJ' I 

</.bpwJb'i..[! 

au . . . ali ••• alfl 

d = an • · · azi · · · a2n 

anJ · · • ani · • · ann 

'fbmbpJ'fr'i.w'i.m{!_ {!_Utn 'i.pw j ·r'l: UJIU'j,\ 

. d=a1j A1j+a2j A2i+ · • · +anj Ani• 

fru~ t.bmn wl'l: t[bpwJJ'w'i. J'bp_ j·p7: u1w'i. l;lbJ'b'i.m'i.bpf! tfrnP,wpfr'i.b'i..[! 

b11 b21 • • •1 bn ~wJ'wqnp pqbpnqz lfb'i..[! ~umw'i.w'i..[! b 1Alj + b 2A2j + 
· t- • • • + bnAnj wpmw;,wlmnLPJIIL'i.{!_l "PI!. lllfr'i.fr 

au · · · bT · · a1n 
d' = a21 · · · b2 · · · a2n 

ant · · · bn · · • ann 

•'lhmbpJ'fr'i.w'i.mfr qbpwJnLf/i, {!_Uin 'i.pw J-r'l: UJUI'j,l fru~ d' -{!_ umwst/_nLJ' I; 

d 'fbmbpJ'fr'i.w'itmfrs' 'itpw J·r'l: utnL'i.{!_ b 11 b 21 ... 1 b" pqbpfr u1nL'i.nq 

tfrnP,wpfr'ilbtnt/_z ftpn.[!• d 'l:bmbrJ'fr'itw'i.mfr J·r'l: u!w'i. •frnfr•wpfr'i.nLJ'{!_ tfr 

·'itbp'fnpJnLJ hpw Ull'/- UJWh !;[bJ'b';,m'i.brfr J'fr'itnp'i.bpfr t/_pw £.1 'l:PIU 

Ufwm6.wnnq l;l1 'itpw'it9 t.w'itpwt.wzqw~w'i. lrwsndfbbpfr qpwt 

lJfrpwnb'it.[! wl'f w1'it 'fbUf.[!nLJ'I hpp bl' b 2, .• •1 bn {Jqbpfr tfrnP,m

pb'b tfbrstfmJ b'it d ,.b,bpJfr'itw'i.mfr 1<-r'l: utw'i. t;1bJb'itm'i.bre ( k =f= j)z 

U.nUffrufr tfrnP,wpfrhnLJ'frs umwst/_wJ 'l:burbpJ'fr'itwhtn{!_ ~UfwpnL'i.w~fr bp~nL 
Jfrwmbuw~ utnL'ithp (J-r'l: 1.. k-r'l:), WJ'l: Ufwur6.wnnq /;[ ~lfr'itfr r.w•{wuwp 

'lP"lP' ~bml..wUfbu1 t.wqwuwp I; 'lP"lP 'i.wl.. Wl'f 'fbmbpJfr'i.w'i.mfr qbp~
JnLJ{!_ {!_Utn frr J-r'l: UJIUhl IUJufr'it.[!'j,\ 

'l:bUf.[!nLJ: 

ll.tuUffrunt/_1 qbmbptfrliwlimft tf{l nph.k UJmll ktbliblimGbp~ h. tf{l 
UlJl UJmli' qpmlig llwtfmll{mlDmu]umGn'l ktbtfbGmlibp~ fimGpwfiwzqm~mG 
trmgm.tfGbpft mpmwqpJmt Gbp{l qm.tfwp~ fl. mq mump k qpnJ r: lJ.l'l:Uffrufr 

wp'l:JnLh.[! wp7:wpw9fr /; 'itw£. 1 UfWp'[ /; 1 'l:burbpJ'p'i.w'i.mp m n '[ b p p 
~wJwpt 

U.'its'i.b'it.[! 'lJwtfr'it t.wqwuwpndfbbpfr ufruurbffbbpfr munLffbwufrpJw

'ile, {!_Uin n pnLJ' uwr.J' whwpw~t/_hh.(! WnW JcfJ' W J'i.Uffrufr ufrumbf/bb pnq 1 

.50 

npn'i.snLJ' r. IU "- IU u w r n L J''j, b r" [il" •le ~Iii 4. Iii li ili {' I; Ill 'j, ~ IU I m

'i.hpfr Ptffr'i.1 wtu/t'i..[!';,' 

auxt+anx2+ . .. +atnXn = bp 
a21x1+a22x2+ · • · +a2nXn=b21 

rnbu.[!/t ufrumbf/bbpnt{t 

fl) 

{pw9'1L9Pl_ ~bpU[nq b'i.pw'l:pb'i..[!l np w'i.t.w!m'i.bpp 'fnpJw~frB'i.bpfrs 

~wqJ'qwJ 'l:bmbpJ'fr'i.w'i.me~ "Pl! ~wp6. ~nl_t/_nL'J' !; u~umbtf~ qbmbptf~limlim, 

qpn tfrB mwppbp /;t U.n b'i.p w'l:rnLPtnL'i.hp'i. w'i.btntf I J'b';,.[! snL !9 mw'i..[!l 

np (1) ufrumbJ'e r.wJwmb'l ufrumbJ' I; 1.. w'i.'lwJ'' nrnuwu 

bplfr"P'l- Ufwpw'fpw/f>mJ' bpp lnLJmJ' l;fr'i..[! bpb.[! w'i.t.wJmnt{ bpb.[! 
t.wqwuwpnd/bbpfr upumbJ {!_I J'b'i..[! ufrumbJ'fr wJ'b';, J'fr t.wqwuwpnLJ {!_ 

pwqJ'wUfwm~nLJ' l;p'i..[! J'fr .npnz pwqJ'wU[wmltfrlntf, fru~ t.bmn 'lnLJ'wpb

l"tf t.wqwuwpndfbbpf! Ufwp'[t/_nLJ l;p1 np w'i.t.wtm'i.brfrB bp~nLUfr 'l"rJw

~frB'i.bpf! t.wqwuwp b'i. 'lP"lP' l.frJ'w J'b'i..[! t.bzmmptwJ'p mbu'i.nLJ' b'i..[!1 

np 'J'bq Ufbm.[! . b~wJ wl'l: pwqJ'wUfwm~frt'i.bpf! npn'i.btfr w'i.t.wtmfr 'l"r

Jw~frs'i.bpfr t.w'i.pwt.wzqw~w'i. lrwsnd/bbp'i. b'i. ufrumbJ'fr 'l:bmbpJ'fr'i.w'i.

mmJ'z lJ.l'l: t.'i.w{'.[!'j, w1ciJ' ~o'lmw'fnpJb';,.[! {1) t.wqwuwpndfbbpfr ufrumb

J'fr [nLJJ'w'i. t.wJ'wpt 

bwP, {!_';,'l:nL'i.U'j,.[!l np (1) ufrumbJ'{!_ r.wJ'wmb'[l; J.. (lll Cl21, • •1 (ln-{!_ 

'i.pw npkl; J'fr [nLJudfb /;1 t.bmi..UipUip) Ulr'l:wrwsfr b'j, 

a11a1+a12a2+ · · • +a!flan=b 1 ~ } 

a21Cl1+an a2+ · · · +a2nan=b21 
• • •••• • •• • 0 •••• 

ant2 1+an2a2+ · · · +annan=bn 

t.wqwuwpnLPJnL'it'itbpe: 

'Jop9nL.[! j-'it 1, 2~ • • •1 0 pqbpfr9 9w'i.~w9wJ'i. f;t ~wqJwUfwm~b'it.[! 

(2) t.wqwuwpnLpJnL'it'itbrfrB wnwp_fr'i.fr bp~nL J wu'i. I; l Awnt/_1 w!u/t'it.[!';,' 

ufrumbJfr d 'l:bmbpJfr'itw'itmfr 3tj !;lbJ'b'i.mfr r.w'i.pwt.wzqw~UI'j, [p•usnLJnq. 

br~r"r'l: r.wqwuwpnLPtw'it bp~nL J'wue pwqJ'wU[Wm~b';,.[! A2i-""- 1.. wu'i.l 

tfbr'l"'Ufbul qbpp_fr'it t.wqwuwpuLPtw'it bp~nL J'wue' Anr"'{' ~bmn 'lnLJ'w

rblntf umwst/_IUJ r.wqwuwpnLfiJ"Lh'itbrfr awp, J'wubp';, wnw'itafr'itl wp_ 

J.uhp'it w~w'i.ap'it1 Jb'it.[! ~umw'itw'it.[! t.bm!.twl t.wt{wuwpnLPJnL'it{!_' 

(a11 AJi+a21 A2j+ · · · +a01 Anj)a1+ 
+fa12A1j+a 22A2j+ · · · +an2Anj)a2+ 

(a1nA1j+a2nA 2j+ · · · +annAnj) an= 
=b1ATj+b2A2j+ • · · +bnAnj: 
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. 
U.n r...,<[..,uwpnLfiiJm.'i. J'b?_ a.j"[~ qnrrt..,~frse ~tfr'i.fr d-'1., fru~ ffbw-

9wJ- p.n[n(' rJ.•'J.bpfr qnpJ-w~frs'J.b('{!• i.wJ'UiaUII'J. 1[bp(! ~IUUJUI('</_UI,} 'ffrurn• 

'l_nLfiiJ"'"'' ""'"-"'u"'r ~tfr'i.b'i. 'lrntfr· fru~ "''l"'w "''i.'lwJ'e ~tfr'i.fr J'fr 
'fbwbpJ'fr'J.w'J.w, np'J. UUIU19</_nLJ' I; d 'fbLnbrJ'fr'J.w'J.wfrs' 'J.('UI J'b2_ j•p'f 

uJnL'i.f! (1) ufruwbJfr W'f.UIUI "'"''l"'ffbbpfr ulnL'i.nj tfrnfu..,rfr'i.btn</_: b[ilb 

Jb'i.,e "'1'1 <[br2.fr'i. 'lbwbpJ'fr'i.w'i we, fr'i.t"l.bu "- § 2-nLJ, 'i.zw'i.w~b'i..e 

di·n</_, "'Ufw J'bp '>w</_UiuUipmfiiJnL'i.f! ~l!'i.'lnL'i.fr · '>bwiLI"'l wbu.ee' 

d.ai = dj , 

n{'wb'lfr9• J!UI'i.fr np d =/= 0, ~UUJUI'i.w'i..e' 

dj 
aj=d• 

1-pw'i.n<[ WUfU19nL9</_bs, nr b[ilb (1) ufruurbJ'{! t:..J'wurb'l_ t1 Ul"fUI 'J.UI 

nL'i.fr 

•• J (3) 

J'frw~ tnu1mJ'er 

U.ttfJ' WUf_W9nLsb'J..e, nr [il<[bpfr (3) ufruurbJ'e frrn.e p.w<[wpwpnLJ' 

t" (1) . '>w<[UiuwpnL:tbbrfr ufruwbJ'fr'i., wlufr'i..e'i.' (1) ufruwbJe t,..,J'wwb'l 

t: C'i.'l npnLJ J'b'i..e O'fUI<LbtnL b'i..e r.bwt..I"'l e'i.'fnL 'i.<[wJ- 'i.zw'i.w~nLJ

'i.brfrsr 

U.J'b'i. J'fr a1 + a2 + ••. +an wbu.efr lf"LJ' "'f ~"'r-6. ~'i.zw'i...,~<[fr 
n 

~ 3jl f>u~ b[ilb 'ffrUIUI('~<[nLJ' t- WJ'J.Uf.frufr lfnLJ'UI{'I nrfr 3ij lfnLJ'tupbtfr• 
i=l 

'J.bp'J. otfw</_wcl b'J. bp~nL fr'i.'fb.[!u'J./spn</_, f!UUI npnLJ' i=L 2, .. ,, fi 1 

j=L 2, .. . , m, "'Ufw ~"'rbtfr t- <[br9'i.bt u~'f.p.mJ "'I"' aii ttbJ'b'bur'i.brfr 

qnLJ'UI('(!• npn'i.9 '>wJ'wp Ulnwpfr'i. fr'i.'lb.eu'i. w'i.tfrntfrn{u t"• "'lufr'i..e'i.' 
m 

~ 3 jj qnLJ'UI('(!• npurb'Z i=J, 2, • • ., fi, fru~ '>bwn 'fnLJUI('bl UIJ'f p.n[np 
j-1 

'lmJ'wp'i.brl!' U.1'i. tf..,Jw'i.w~ p.ntnr• ttbJ'b'i.w'i.bpfr 'l"'""'rfr t:,..,J'wp J'b'i..e 
~UUIUI'J.UI'J.j! \ 

'fpwnnLJ'f!' 

fJw('blfr tr• frt.UI('~UJ U~'f.p.nLJ' 'fnLJ'wpbf 3ij 'fnLJ'wpbtfr'J.b('{! w'i.cfrn• 

tfrnfrl /sp~pnp'f fr'J.'fbJ!ufr t.wJ'W('J fru~ '>burn W(''fb'J. 'fnLJ'Uipb[ uurws<[wa 

'lnLJ' "'r'i.b Pl!' U.l'l"lfrun<[' 

n m m n 

~ ~ aii =~ ~ au, 
i = l i=l j - 1 1= 1 
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wiufr'i.,e'b' qpqfiwq~ qnufwpnuf qwpbt~ k tltnJubt qnufmpuwli qmpq-e: 
U.ItfJ' (1} ufruurbJ'fr i·p'f '>w<[wuwpJ'w'i. J'b?_ wb'lw'fpb'i..e w'i.'>wiw'i.bpfr 

( 3) wptfb,e'i.bre' .Pw'i.,. np i- {''1 '>w<[wuwpJ' w'i. aw{u J' wue ~·urbLf· t-
n : ' 

'f.('bl .± 3ijXj wbu,em[ U .[!w'J.fr np dj= ~ bkAkj' WUf.W J'b'J.J! ~uww'J.w'i..[! 
j - 1 . ""' k=l 

n (n ) 1 n (n ) ,., di 1 ~ ~ b A . - - ~ b ~ a··Ak· ' 
""'" 3 ij·-- =-""'" 3 jj ""'" k k] - d ""'" k ,.e I] J , 

. j = l d d j = l k - 1 k = l J- 1 

1 
u.l'f aJ.w •frnfumfl1nL'J.'J.bpfr <[bpwp. bp1wl 'J.~wUJb'J..e, np d [ilfr<[[! p.ntnr lfnL• 

J'wpbtfr'J.bpnL1f t,IU'J.'ffruwswt[ (''J.'ft.w'J.nL(' IUfUIIU'ff'frt• 'f('IU t.wJ'wp t"t 

J'b'i.,e 'i.pru'i. t.w'i.bsf•'i.,e qnLJ'wpfr 'i.zw'i.fr ww~frs· p.wsfr 'lfiU'i.frs• qnLJ'wr· 

'J.bpfr {f'U('lf{! tfrnfubtnL9 t,bwn bk W('UIW'ff'frtf! t.w'J.<[wr} t 'J.bp,efr'J. lfnLJ'wpfr 

'i.zw'i.fr ww~frS• npm[t.buriL 'i.bp,efr'i. qnLJ'wpJ'w'i. ) fr'i.'lbJ!ufrs w1'i. ~w{u-
•[wrt t_t: 

n 
U'b'b,e qfrwb'i..e, n r ~ aiiAki=ai 1 Ak1 + ai 2Ak2 + · · ·+ainAkn wrww-

i=l 

t.w}wnLfl1nL'i.f! t;w</_wUUI(' ~Lfr'i.fr d-fr, bpp. k = f, IL t:,..,<[wuUI(' t" 0-fr p.n[np 

flbU19Uir} k-brfr t.wJUI('I U.nUf.frun<[J J'bp UI('UIUIJ!fr'J. qnLJ'wpnLJ' f!UUI k·fr 
m...,LnL t J'fr..,I'i. J'b~ qnLJ'..,rbtfr• "'I"' t-' bia-'1., "'1ufr'i..e'i.' 

n d · 1 
~ 3 ij . i = d . bi d = bj• 
j = l 

1-pw'i.n<[ "'"i"'SnLs•[w6- t-, np [il<[bpfr (3} ufruwbJ'e frrn.e (1} ufruwb

J'fr t.wJ'wp LnLrtnLJ' tt 
llb'i..e uurw9U1'i..[! t.bwf..Iwl ~wpiLnp W{''IInL'i..[![!' 
n mfifimJmfibpml n qt\-wj~li fiwtJ. wuwpndfibp~ upumbu~, np~ qb

mbpup_Gmliw~ mmppbp };- q_pnJP.!J• tnLb-nd mfip., UIJfi kt up.wJfi ubq~: 
lnb-nde ummgtJ.nd k (3) pmfimuhbpntJ., WJuP.fi.J!Ii' lJpmtCbp~ qmGn
GntJ.: U.I'I ~..,'i.n'i.fr ~ILw~bp"/.nLJ'(! tnLI'i.'i. t-. fr'i.t np 2 t,..,</_UiuUipnL:tbbpfr 

ufruurbJ'fr t.wJ'wp ( urliu § 2 ): 

0 p ['j, w ~~ ~nuHtt 'l,)-"'J~'j, ~wr[wuwpndO.kp~ ~lrml.Jwl ·~•mltJf!_• 

2x1+ x2_,.5x3+ ~~ = 8, } 
x1-3x2 -6x1 = 9, 

2x2- x3+2x1= -5, 
x1+4x~-7x3+ 6x: 1 = 0: 

lJ.J'l u~uurlrJ~ '1/rurlrpJ~'j,w'j,mf!_ 'lP"J~9 urwpplrp -1;' 

2 1 -5 1 
d = 1 -3 0 -6 = 27, 

0 2 -1 2 
1 4 -7 6 
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'If"' ~ "'J"'l' /;[ ~f.pumbtf• I; llf"'"fLp[• ~m~m'bt" IJ.', ~ "'.I"' 'j, /;l'f. wt•J /;1,~'/;ff• \.ud.up 

r.wJwp{•i_'b/;p /;'j, ~wnw;nLJ r,/;.,.[,J"'l '1/;w/;pJf..'b.u'bm'bbpf!.• 

d1 = 1 ~ 
1 -5 I 2 8 -5 1 

- 3 0 - -6 = 8}, d ~ = 1 9 0 -6 = -108, 
-5 2 -I 2 0 - 5 -I 2 

! 0 4 --7 6 1 0 -7 6 

2 I 8 I 2 I - 5 
~ 1=27· d3 = I - 3 9 - 6 = - 27, d t= I - 3 0 

0 2 - 5 2 0 2 -1 -g I 4 0 6 I 4 -7 

IJ.Ju"lf.um{ 1 

X 1= 3, X2= - 4, X3= - L x,=l 

U'bh.J! 'J-fiDU1('~11L1fpg 'J-"Lf'U fln~thspb.[! WJb 'fb"f.[!{!• hrp n wbC.wtm• 

• 'hhrn./_ n '!Jwtfo'b r.wrJwuwrndR.hrfo ( 1) upumhJp '1-hmhrJfo'bw'ume t:.w1_w

uwr tr '{f'"Jfl U'b'iJ.[! UIJ'f 'fb"f.[!{! fnpmwr~hb.[! 2-(''f 'fLfUtrLd, nrmh'l WJb 

~'lm'bp Pf' mh'lf!' gwh~urgwJ {tJ1_n1_ w'bt>wtm'uhpm/_ gw'ul[wgwJ {tJ1_n1_ t>w-

1_wuwrndlbbrfo upumbt!i.brfo f!'b'ft:.w'biiL{' mhunL{tJJ~»h Jh2_: 

lfh'b.[! n wbr.UJJUJ'bbrn1 n 'IJ"'Jfb r.w1_wuUJrm111.brfo upumbJp 1_1.

{'Wflb{'JWL nLbhb.[! fw df 'ffUJrt'lnL{tJJilLht 'JopguL.[! mr1_wJ /; 0 wb\UIJUJ• 

'bbrn1_ n 'fOWJfb t:, UJd w u b n t:.w1_w"wrmffLbrp upumhJ ( m/iu § 1) ' 

a 1 1 x 1+a ,~x 2+ • • · + a10x0 = 0, I 
a.2 t ~J~a-n~2:- ." .· .· ~ ~2 ,~x,~ ~ ~· 
a01x1+ amx 2+ · · · + a nnXn = 0: 

(4) 

.f!nl"{' dj 'lhmhrJfo'bUJbUJ~Ihrf! t:.w1_ulll111(1 b'b 'lf'"!" (j =---= L 2 •... , n) • .[!w'bfr 

nr UfUJ{'rJLbwltrtuf b'b 'lr"'h"rrs ~"''l"'LwJ UJttLbl U.luUfpun.l_, h[Jb upumb

"" d 'lbmhrrfp'bw'bmf! 'lf'"!f9 ,;,wrphr f;, wtufo'b.J!'b' upumbJfr 'b~wmJwJp 
f[f('"'"-b[p /; IJrwJbf'f f[Wbnbf! 1 W"fW upumbJp t:.wdUJ(' dpw~ [nL<hLdf! 

~[pbp 'lf'"J"'~"''b l'nJnLdf!_' 

x 1 = 0, x 2 = 0, · · · , Xn = 0: (51 

U.Jumb'lfr9 p[unLJ I; t:.bmi.Jwlf!• 

bp-b n wGflwJmfibpmJ. n q.\-mJ~fi fiwuwubn. fiwtJ.umwpnuflibp~ 

~~uutbtfG m.G~ ntqpnjwqwfi tm.~m.tf, w111w u~umbu~ d qbmbplC~

GruGm~ wGflprudb('mwpwp fiwtJ.wuwp k qJmJ~: 
§ 12-rtLd 9"LJ9 ~mr.l_fr bw/, r.w~W'fUI('a{!, WJb I;' nr bflb WJ'IUffUf 

upumbJp ,1bmbrJfr'b~»bmf!_ t:.~».l_wuwr I; 'lf'"!P• w"lw pwgp 'lf'"l"'~w'b 

[rtLOn<df9• "f'f 'f"JnL{JJn<b(! t:.wdwubn t>wrjUJuw{'nLtfi.b('f upumbJp t:.wJwr 

w~'bhrt.. f;, upumbJ£! ~m 'bb'bw 'bwl.. WJl l"LJndiLhrz 
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k ~ 1: x2 =0, } 
x11kx2=0 

JIIIUlflb,{[!_ ~Uiflll'f I; lll~ 'j,/;'j1U1f ll }_ ll/llljUI~UI~I fll L JnLJI 

l}.J'l u/111111 &,/[, 'Jb"'/;[,f{,'i•u•'i•m[~ ' 

'[("'.1/• r.uu{wuwp ~tf•~•[• ,![w•J~' k =± I "'l'J/;l'~'bpp '1/;"f l! " u f t ~ b 2 m I; 'b~m •n/;1 , "{' 

k-f. "'1'1 bpi["'- mpJ/;I!'bbt•/•.'1 J"' rwl'"'~'U "'-fP '1/;ull'" u l 1;1 ,,.,,.,/;,'fi, fu~"'"l/;u n L~•/• 

ll ';_ 1f(111 ,fW~IU11 f l rl . f)NI {/i,/;-p : 

'Irw•fhrfr ftwhnbp 'b2w'bwfJ"L{d-JnLbf!_ 'ltfuw.l_nrw"lbu ~wtw'bnul {; 

'brw'bmJ, "{' wJ'b 'lh"l.f!brm.r, hrp w!'l- ~w'bn'bf! llforwnbtfo f;, wt'b m'ulfou I; 

upumhrf/r 'l"f'Jw~pg'bbrfo Jpp_ngmJ u{rumbJp l"LOdwb t:.wJwr pwgwt:.wJu-r 

wpmrut>wtmnr fJJ"Lb t l/,u~wJ'i• 11pw.rhl'fr 1/w'bn'bpg 'l"l'o'bwlfwbnLd o'fm.l_htf! 

ftwUf•JwJ I; 2wm JbJwJm.l_u.l t:.w2'J"d/Lbrfo t:.bm. n ru'i,t:.w1m'bhrn.l_ n 'low

tfr'i• r,,,,Ufi/Uir"'-ffj,/,,," ~tpuwh.rp r.w.rrur• t:.wrlt I; lfbttLd r.w21'•t n + 1 t:.wrrr 

n-r'l ftwr'IP '1-b,,brJfr'bw'brnr ll.'uC.wrm'bbrt> r.wl"f''fUIPW(' W('IDUI.[!Utfwb 

Jbfln'J-f!_• "('{! ,//if' ftn'lrfpg 2W('UI'J-f''L"9 § 1-IIL,/, WJ'f mbuUI~bmpg 2WUP 

w.l_f.[p t:,UJ('dW(' f;, .[!Wbf "[' U>Jb r.w2t/_uLffLh('f!_• n(tnb.[! WJ'I- Jbfiln'J-{! UfW• 

t:.w'iJp_m ,/ f;, tpUJUutn{'f.'iJ t:.w,/ruuw('W'{rt(' b'iJ Jb~ t:.uun n•r'f ~UI(''ff 'fbmbp

,fpbwbm t>w21Jbl'1Lb: 

Swppbr ~f{'!U"-"L{Jtm'b'bhruul t>w'b'l-fUf"L,f h'b 'IJu"Jfb t:.UJt/_UJ-uwpnLd

'uhrfo upurnht!i.br, 11(tnbg 'fnrJw~py'bhrf!_ /, UI'[UIUJ w'il'fluffLbrf! t:.wb'J-fUUJ

~JnLd h'b UIJbUfpup f('lUlftub fl.l_br, nrnb.[! umtugl/_rtLd b'b pbt_•nr fPr'ffo

ftwffUJb JbJnLfilJnLhhk['f J.wlfrnd/i,brfog, wJup"it.[!'b' r.,utm'bp b'b JpwJ'i# 

.r nmwt/_nrw"lb", "f'"2 6.2'1rmnL{tJJwd pz U.!'f"lfuf• upumhm.lsrfo l"Lt),f wb 

r.UJdUI(' 1/_brf! 2W('W'fr.l_wJ Jhfln'fbbrf! hrphtfi. w'bt>wr.!wr b'i. [phnL,/~ 

.J!W'bf nr b('Wb.J! phrmd hb .l_wm -6,2'f(IUJ11L[JJwJp "'f''fJnLb.J!fl UIJ'f "fUIID

-6.UJnn1_ /;[ J2w~t/_wJ b'iJ mwrpb(' f m b (' w 9 f n b (t:.UJp_n(l'fWPUI(' q('~f!b

Jw'iJ) db fl n 'f b b f' ' WJUf~~.[!b\ Jbfiln'l-bkr, l1('trb~ f'nr;ll b'b UJIU[fU 

t>fo2lwl t:.wt/_~»uwrnLffLbrfo upumbtli.hrf! l"Lt)ht w'bt:. 1111 m"itbrfo'b r.wl"f''fwpw(" 

Jnmbbtu[11L dpt_ngn.l_l u.J'l Jb[Jn'f'izbrfo dUJUfb f!bflhrsn'lf! ~IU('I1'1. I; 

mh'lb~"''b"'l dnmw.l_nr f.w2.l_mfflrhrfo mbumfJ-Iw'b 'lf'~lspnulz 



q:o·U.Sflu ~u.t.~.u.uu.rnfllfut;rfl UJ'lUSt;trut;r 
(C.u'1-Z.U. un~tr s~;un~tf&Snt1u) 

!l'Uw1wo lfrwJbpfr l[whn'iifr'i, /,'ii{Jmpl['[nrz 'l:' )UJtfr'ii t:.tut[wuUJpmJ'iibrfr 

ufrurnhJ'iJUp£! [trLOh[nL t:.u11ftuf' IIUIW9t/_tu<) WU[IU('IUUI(! IUJ'f 'JUU[.[!"'-J {'U1-

t[w~tuh[rh t:,," 'i. "'l"'-{tl[tudp I; rhuntu[n'-J Jb'l• ptu£.'1 fL tuJhU[Uu U1Jh ptut[tu

~mh l_ /; 'JJtu[pb {:,UJt/_UJUUI(IIlLifhhpfr f!'iJ'J!:,UI'itnr.p mhurn(d J"'- h(! ~tunnt.'JU[nL 

t:.wJUJ{'I f!w9fr 'lhmhprf[r~UJ'iunhbpfr!J IlL rfu11npfr9'i'bf'f'9• JL'iJ.[! U[UU1.[! I; 

o'l:mt/_b'iJ.[! Jfr hnp 'flU'[wtpUipp!J• "f'{!l {Jhrl.u , tut/_htf: z_rum f!h'Jf>urhn'-f' JUJ

(dbJtump~tu~tuh f>bmtu.(!{'.{!f'"'-{(J["'·h /; hUp~"'J"'9huLJ, UJ[h /;' {' W '{ J UJ

l_ L1J "' 1[ b ,, 111 n (' U1 ~ U1 'i1 In Ul f' l/.1 0 n '- {J J 1.1/ 'j_, {:, U1 II ~~ Ul .'J 17 L {rJ J 17 L h fr 9 I 

&tufu Jfr J!w'irfr 'iiw/u'iitu~w'ii 'JP"'"'l'"-FJ !"'-'ir'iibpr U.'iitutfrmfr~ br~rU1-
tmrfrn'-[rlttu'i1 'l'""C'iiflwsfrg t:.tutm'bfr f;, np t:.tup{dn'-flttu'ii tu.fh'b ,ffr ~bm 

{rnpt[tuJ ~""f''lfr'btumu'Jfr'b tuntuh9.f!'bhpfr 'lh"l.f!"'-J) "£'" 2'["'-J I; frr bl'~"'
~""f''lfr'iitum'bbrm[, U1Jufr'ii.f!h' bpi["'- /r[''"'l'"~' [rlt[hp/r f[tup'fw'[nrtfwJ ufru

mhtfn•[· tu.fb'b ,ffr tfbll"'"[' '>wrfJm{JJtuh t[pw "1'" 2. t/_nLJ I; /1{1 hr~"'- pUJ

'lw'll'Pf.hhpnt[, UJ!ufr'ii.f!'b' 'iiru.!'b"f[;" hpf[n'- frptuf[tuh fl•[b{'/' f["'f''fwtfnrt[tuo 

ufrumhJm[r "tJ .. 'b dl..nr[, u,fb'j, Jfr ~U111 hph.[!f.tu'fr"''b/r mtu['wOnLfJ!tu'b 

J'h2_ "1'"2'["'-J I; frp brh.f! ~""f''lfr'btum'b/,pnt/_1 tuJL'ii Jft •l'•~mnr m111pw;_ 

Jn'-fltUJ'ii Jht' frr hph.p. ptu'[IU'ff'frt'bhrntf: 

~ - IJpl/['wt_ wr/rm{dJtuh Jb'i, ~IIILJhU[b" b Jhfuru'iifrltw!nLJ "'- [/>frqfo~UIJnLJ, 

\ 

f>tuf.w/u ftwr•fr.p I; tfr'iJ,,_,f nwnLdhwufrph[ tuJhU[/r"fr "ft thlttn'bb['• "f'"h9 

mprltu'ii f>turftup LrL~ f•t•tuf[w'h P•fbrfr ufrurnhJ'ii ruhprmjwpwp I;: U.l""lbu, 

'lfrmtupfth'ii.[! 'f'iJ,1hrf• fl"''l'J''"-fl!m'iic rntupwJm{JJtuh Jb[ r /Jf'U[huq{t _'1"'-h'll! 

INIUf'UIJnL{fftwb 1fU2_ tfrntffrb ll['tl 2_t/_UJJ tfr'iifr , UJLIII.J! I; Ul('t[luJ i/rhhb h(IU1 
l_ 66 
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~h'iimr•n'ii/r ll""t"lfr'iiu .. ,~L1•1! 1.. zmntu•~frrzc• IUJ"fr'i,.eh' l''l'" frr•nl1,'iJ P•[h~~ \ \ 
~ruf''f""["r'[uu} "P""'h,f, f!'"" "lmuf tf/;l'lfr'ii£! ( z.•unw•[fr'lt!) ~'"f'"'l I; C" - '! 
'1-'ILhU£ rfptuJ'i' 'fl""llwh '"f'cfb.(!'itU{': 'rpmtul'llb'iJ.(!, JJ"'-" ltnrzJfr9 • U[/•h'l h 
JturJ'iifr ""urphr 'll•rJ?"I'C urw1,u,hiL{J1ur'ii ,fhr: lfwrr!'iifr 'iPf'J'f! Lrfrt/. /; 

nrmz.t[u") lafr'i,fr , h(r!h 'iiz.t[w <) tfr'i,f.'i, 'iirw ,)w'iirriLfJttu'ii ltL'irmpn'ii[• lt""f'- : 

'lfr'ii rum 'iib 1'1! ( IU t ufr'ii.p.'i· \ b I'"./! I• ['IUI[mh {J·L" I')' 0 ru'il r m(d J<Uh ~'· 'iJ U1 f'"hn.[ 

tuh9'iinrz ·fl· tu'ii 2_1U[Itf Llli<UI~I!J.[!P IILtl'l"'-{"J•ILh(! ( bpl[nL fJ·L"r' hl.b.[! mrz

'L"f''l l[ 11 ufr'i11, _u'bb1,f,.'! hr~"Ll'{! ) L., r[bl' '!_ "'"l/,", UJW""fm'ir tu'i'~l"'- hh ru!'l \j 

w 17 tuh9J!fr Z"'-l' 'l.C' O.J"U[/rut71[, "tfr'i''l JwrJ'iifr 'fPf'.J'C mtupw<)m-{J l"''i' J'h'l :\ 

"f'"Z'fuuf { •fliy Pl''"llw'i, {rhjhpf• ~IU[''l:ru'[n/"[tu r) ~tfruwhrfnr[t \:i 

O.J" O[rphwf['iJ/,f'{! .'J"'-J.'f h'iJ 117ruffru , np hUJIUUIIII~UJ(,utp.ftup {' 'J-plllmfrf{/;[ 

0 i'frtul[wh {drfl.pfr .'J f[m'[rfr[tut't 1"'1"[' (,'j,IU[IIIIt/_nrr ltwf''lwt/_uprfulf) ~tfrumhJ

hU{'p C, 111 ,fwfr11Iufi'C' l,L'iiy wl'l C.u,fw/unufp'ii l;l, 'f""f'"'t"ftu'b It {rfr/m[ 
1 

pU1tf'flUU[U111,/(/;[rll- lfll(IONI[NL{JJmhhf.pf! rfliL0/;["'9 C.bmn ( np_f! l[tullllU["[/;/"'-· !\ 
1; 'iJf,rc"-",_,r, l•t•h'ii.'f P"''lm'li'Pt'i'hl'"'l Uif'"""C.wt•m[n'l L1,b.f!t U1•[•tu'iifr •[h11- · \ 

m"t''i'/;l'P t:.L,, ml'l· 'l"t"'"'l"'-{rf l"'·'ii'i.,/,1,c 11"'"""/'Ll'"- 'iufm'iJ,,_ [(J.(""ff')• l[nt_-\ ~ 
1f 1,_,f /; !l ·t_uuptuhfr •f/1/f'""f'rui[m'ir IIIWfiiUt}m/dJ"'-'jll (f.{""/P"'"'' 11 -t_rurpwhp -

1[bl1u,.11111 t1w'b """['<U<)ut(JJ"'-'i'C unul[ t:.LII'itptuC.tuzr[wl[tuh l[tu'""9•[ru<).J} 1;, "['£! 

U[ 1/l c. U[ Ill 'iun ,r I; b [' b .f!t •mfr UJh /• Ullll [' U1 (j m fd J Ul 'iJ ,r ht "lwrz5""1""" frtf [; l .-,, '1. 
1[ hit"'" 1,'iJLpfr t.turl w{u ,r t•m {J l w'i, J fr .f'w'irf• "I"' 1"1 U1Cf"'- t'i' t:. wmlt"'- {J J "'-.hh Lpc: 

n {Jr[hp[• 

(I) 

~IUil'flUiltlrtfw/t ufrlltnbrfc l[ll l_ t[IILif I; fl-ltlll{lutli]l tlb~tnnp: 8; fill[b{t{! 

(i=L 2, . ' n) l(whr[w'bb'ii.p ']_ ''"''"'"['" FWI[W'}Jlplfilip: br ~ 
~,,_' 7. b ? : (b ;• b2, ••• , b 11 ) r[bl/m"f''iihr' f>wJwpt[rnJ · h'ii fiwt.lmuwp, 
hflb 3;=b;, i== J, 2 , ... , nr tJ,M[m"f''iiht'f' hz_tu'i,tui/J,u'iJ t:.wJtup l[o'fmUJ

'l"f'Jb'iJ.[! r:..m ~IIUI[mh '''".J'f'IUITIIU/Lbf'f!, pul[ £1111t1phmf[IU'jl "'"J!_['WIIIum.bf'.{! 

fttfhwh (dt[hpfr bz.whmf[Jru'b t:.turf tup: 

flr"fbu tfbll"'"r'bbrfr opfr'iiwl1'bb1, 'bz.L'iiJ! '>hml..ttut'iihpc· 

1) Z.tuppnL{rJJtu'il 1(1111/ brbJ!l_ IUtfrtuh[1 UlU1f'II.IJnL{rJJtu'il Jb2_, whztuf'~ 

/l""f''lfrbUJmtuJfrb ufruwbJfr 'fb"IJ!"LJ, ull'lPhtu~bmfry bt'bnrz t[L~mnp-'>wm'
t[tuJ'bhpf!• tfbrc phrtJ.tuo utut:.Jtu'b.ftu'b fr.!tuumnt[, ~lfr'iih'b t:.tuJwU[tumlllu

fut.#'btupwp br'~"'- IL hph J!tturJrw'iifr t[L~"'"f''iihp: 

2) n tubf>tutm'iibrnt/_ tutfb'iJ. Jfr CfOw[pb t:.wt/_tuuwpJtu~t 'l:"f'ow/1fr9'iiu• 
['£! ~tuqJmJ b'ii n ,--:t_w•frtu'bfr t[b~mnpl . 

3) n w'bt:.tutm'bbrntf 'l:Jtutfr'b f>tur[wuturn'-J'bbrfr ytub~U19UJJ. uftumb-< 

Jfr wJh'iJ Jfr l"' r},,_,r f>tu'b'Jfruw'bmJ I; n-tturJrtu'bfr r[b~mnpt 

4) b(Jh mp•[wJ I; S-mll'f.U1hfr 1.. n-uJIILhiJlbfr Jwmpfr9· WU[MI 'bpru 

mn'lht'£! ~Lfr'bh'b n-t_tu•frw'irfr rJ.b~mnr'iibr, fruft "!"'-'iibrc' S"twrfrw'i.fr. t[-h~'Y 
mnr'bbr, · 
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:; ) S-mn'lwtfr t.. n-u1mtw'bfr J'wmrfrst frt-1!1!. ltwrn'l I; '1frmwr~1.ht 
nrutbu s. n- !_wpw'bfr 1_b~mnr· 'lrw 1\wJ'wr pw1_wltw'b I; Jwmrfrsfr 

/;thJ'b'bm'iibrl! ~wr'lwl frrwr 1\bmltfrs' mn'l w1'- mn'l· J'wu'bw1_nrwpwr, 

fl"(''f ~IUr'ffr wJ'b'iJ J'fr J!Wnw~n'-Ufr J'wmrfrs ~wrbtfr I; 'ffrtnb[ nrUfUU 
fl~-t_wpwbfr 1_b~tnnrJ (!UUI nrnLJ', wfJ'iJbrftnrb'iJ, wJ'b'iJ J'fr n 2·!_WifrUibfr 

1_b~mnr ~-rbtfr I; umw'bwl wn l.w'bwUfwrl\nt{ n-r'l ~wr'lfr "" nrnz 

J'wmrfr9P9' 
br~"'- a t.. ~ 1_b~mnr'iibrfr qmuwp ~nt1.n'-J I; 

(3) 

rJ.b~mnr{!l nrfr pw'f_W'frfrt_'iJbr(! f\wb'ffruwbnLJ' b'iJ (1) k_ (2) 'fn'-"/Urbtfr 

.j_b~mnr'ilbrfr t.wJ' WUf_IUUIIUU/uwb PW'I_IU'frfrt 'iJbrfr 'fnLJ' wr'iJbr(!l t/..b~mnr
'j,brfr 'ln'-J'wrmJ'(! pw1_wrwrn'-J' I; ~~rb'lwpnfubtfrn'-fiJJwb £. 'ln'-'l"r'lb

LP"'-fillw'b orb'bol!tbrfr'ii. J!w'bfr nr WJ'1 urb'lfr nLbfr fiJ•lbrfr 'l"'-"wrJ'w'il 

r.wJ'wrt 

~r"IP 'lbrl! ~wmwr"'-" I; qpn-qblp.nnpE' 

0=(0, O, ••• , O)r (4) 

f>rn-1!' a +O=(at+O, a2+0• · · · , an+ O)=ar 

~rn-.J.b~mnrl! 'lrbl"'- 1\wJ'wr J'b'bJ! o'l"'w'lnrd-nLJ' b'bJ! 'ilm{ll 0 

ufrJ'1.nlf!' fr'bt t.. 'lr" fi11.fr t.wJ'wr· w1'il t.wrsfr ln'-d-nLJ'(!1 [db m1.Jwl 'lbUf
J!mJ' funu1_nLJ' I; 'lr" {d1./r" J'wufr'b, [J il 'lrn·1_h~urnrfr, brpbJ! a~nw'ild.fr'il 
'lcf.J.wrmfdl"'-"' tfr tbr~wlws'bfr. (!"il[ilbrgn'f_{! J'frwt'b uthtnJ! I; frJ'w'ilw, nr 

r.bmw'lw Ufwrw'lrwf/>Lbrfr munLJ'bwufrrJw'b f!.bfdw!JJ!mJ', t.'iiwrw1_nr b'b 

0 ufrJ'1.nJp mwrpbr J'b~'ilwpw'ilnLJ'tbrt 

( 1} 1_b~urnrfr'ii fimqwqrp "'~"'"r w'b1_w'bb'il,e 

-a~{-a 1 , -a2, • • • ,--an) (5) 

qb~urnrl!' 'fwr'l t, "r a+(-a)=Or ll1JJ' t.bzur I; urbuitbt• nr 1_b~mnr
itbrfr 'fnLJ'wrJ'wb t.wJ'wr 'fNJnLfdJnLit lfLitfr t.w~-'lwrd 'f"rJ.n'l_nLfiJnLit(!' 

t.witnLJ'(!r br~"'-' a. t.. ~ 1_b~urnr'bbrfr mwpp.bpnt.pjnt.li ~Lfritfr a-~=a+( -~) 
qb~urnrl!• wlufritoi!'b' 

a-~=(a 1-b 1 , a2-b2, • • •, an-bn)• (6) 

n-tw+wtfr qb~mnr'iibrfr (3) pw'bwd.ltn1_ uwt.J'wit1.n'l 'l"'-"wrmJ'(! ,}w
'lbl t t.wrfdnL{JJwit ~wJ' brbJ!!_wr[rw'iJfr mwrw,)nL{JJwit J'b'l_ 1_b~urnritbrfr 
6r~rwtw-frw~wit ,;nLJ'Uirn'-J'frs1 nrl! ~wmwr1."'-" t '1."'-'lwt.bnw'ld-fr ~UI
iln'bn1_r br~rw!_wpn'-fllw'b J'bt. •'lurw'lnrd-nLJ' bit 'bwlr. 1_b~urnrfr pw'lJ'w

"twur~n&.J'(! frrw~wit [il1_n4_ (eu~wuwrn1_:#). a 1_b~mnrfr pw'lJ'wUfwm~nLJ'(! 
k P1.n1. k>O 'lbut,enLJ' it2_w'iiw~nLJ' t a. 1_b~urnrfr ~'l"'-J'(! {br~wrwsn'-J'I!) 
k .'il7wJ ( w1u/r'il6'il' ~"'r'wsn&.J'(! k<l tbUf6mJ' ), fru~ k<O '16Uf6"'-J' 

8 

.A'ln'-JI! (k) wit'lwJ £. nL'I_'I_nL{JJnLb[! t.w~wnw~ "'-'l'ln'-fl!wJ'p pnfubtl!' 

lln ~witnitit wrmwt.wtmbtn1. a 1_b~mnrfr pw'lw'lrfrt'iibrfr ""2"!1"" 1.. 

w'iis'iibtn1. J'b'l t.bmw-l!r-l!r"'l l!it'lt.w'iinLr 'lbutol!frit, J'b'b-1! ltumwitwit-1! t.b
.urblwl uwt.JwitnLJ(!' 

nph.k a qb!Jmnpr h k pqr mpmwqpJmt !Jn~qnt.U k 

(7) 

4_b~urnr(!• nrfr PW'I_W'frfrt_itbr(! t.w1_wuwr b'iJ t.wJ'WU(WUJWUfuwitwpwr r:J. 

4_b~mnrfr pw'lw'lrfrt'iibrfr'ii' pw'lJ'wutwm~wd- k-n1_t 

ll/'1 urut.J'witnLJ'p!J p{unLJ' bit t.J.mf..JW[ ~wrftnr t.wm~nL{JJnLititbr/!l 

•rnits UUJNLfnLJ'(! f/n'l_it1_nLJ' I; (!itfJbrsn'f_pb' 

k(a-+- ~J=ka-+-k ~ , 

(k±l)a= ka-+-[a, 

k(la)=(kl)a, 

l · a=at 

bmJitJ!wit t.bzur l;l umm'l1.n'-J' bit t.burltlwl t.wur~mfdln'-ititbrl!· 

0 • a=O• 

(-1). ct = -ct• 

(8 

(9) 

(10) 

(11) 

(12) 

(13) 

k. 0=0, (14) 

bfdb b =O, WU[W ~wJ' k=O, ~wJ' a=O, (15) 
•rnit.c ~Uirbtfr I; 'i.wlt umutitwl nrutbu t.burk.wit,eitbr (8 )-{ 11) t.wur-

~n&.[d tn'- 'bitbrfrsr 

f>rw~w'b pw'lw'lrfrt'iibrn1_ P"L"r n-!_wpwitfr 1_b~mnpitbrfr t.wJ'w
[umJ'p(!• 'itpw J'b'l uwt.J'w'b1_wt) 1_b~mnr'iibrfr 'lmJ'wrJ'wit £. 1_b~urnp[! 

fil"-"'" PIIM'I.J' WUf_lMUJ~btnt 'fnrd-n'l_nL{d JnL ititbrn1. J ~n !_1_nLJ' I; fl-tm'ltmlilt 
qb\U\npw~mli mwpm~nt.p-JnLii: 

r:t'l'lJb'il_p, nr n-!_wput'bfr 1_b~.,nrw~wit mwpwd-ntfdtwit uwf\J'witJ'wit 

.ll,t. tfr J'urflnLJ' 1_b~urnpf!. 1_b~urnrfr t.bur pw'I.J'wutwur~bl"'· nt_ J'fr 'l"rt}n

'1."'-fd J"'-bt t/..b~mnr'iiNrfr pw'I.J' wUfwur~nLJ' (! uwt.J' witb ll! t.b2.ur ~tfritbr• 

•rfritwf t.wJ'wr'L wpmw'lrlwl 1_b~mnr WJb 1_b~mnrl!• nrfr pw'f_w'lrfrtitb-

1'1! t_.J'WUfiUUIWU/uwit-pwr t.wit'lfruwbnLJ' bit wrmw'lrfrt 1_b~urnritbrfr 

r.wJwUfwurwu/uwit pw'f.•'lrfrt'ilbrfr wpmw'lrlwl'ilbl'l!' Pw19 wi'IUffrufr 
uwf\J'w'bmJ'I! J'b'l J'nm n!_ .l/r ~wpl.nr ~frpwnnLfdJnLit !_/;r 'luritfrr llluUfbu, 

.J.b~mnr-t.wm1_wt)'bbrl!• nrnit.e bt'bnLJ' hit t.wrfdn'-fdlwit ~wJ' "r".etw

+w"itfr urwp.,J-n'-fillw'b J'b'l.. ~""r'lfritwuritbrfr u~'lp'bw~bmfrs• wit2_wpcf ~nnr
'lfritwmw Jfrit ufruuri.J' /r 'lbut.emJ' 1 ~w'lJ'm..J' b"b t.wJ' IIMU[Wurwufuwitw!fwp 

irr~"'- ~wJ' bpb,etwr[rwfl/r '[b~urnr,.~•'il "'•rw~"LfiiJnLitt t/..b~.,npitbrfr 
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'lnufwpJw'h /, tj_b~mnpf! {Jt/_nt/_ puuzJw"fwm~bl'IL 'l"f'""'l"'{rl!m'h'hhp(!• 

fr'htullw •fbt'{! 'h2t/_by, w1u ~t•ftbwl/ilhpmJ ltwpl.np brltpwl_w•ftwltw'h {tJwum 

,,'iJb'hz lffr'ha.bn eum pw'[w?rfrt'hLpfr t/_bltw"r'hbrfr pwqJw"fwmi/Jw'hf! nt 

Jfr ful#tw,'J/1 b('~('Wl_WtfrUI~UJh Jh~hUJf! UJhNLtf }_fr ftwrhlft tnW[t 

'1-ftmwrltL'he !.u Jblj opfr'hudt: 11 w'hC..w!m'hLrn•/ 'l'hu.({t'h '-.uufwuwr

J'w'h J.UJfrt dUJII['' Wfu/•h.[!~,' 

mb11.(!p wpmtu'-.utJUlnL{JJnLh(! ftnJ_t/_nuf /; q~mJ!lU uli X
1

, x2, •• • , X11 mfiflmJUl
fibpp Gqwunfwup: lJ•Jw!fr~• J.kf', wlt'hLrl,,rb'h, trfr•/ nrnzt/_uul I; frr 'l"f'Jw

~/rg'hLr/'9 ~w'lJwJ (ai' a~, ... , 2 11 ) •fLI[mnrnt/_. '-.wltw'fwpd.wt•wp 1 wtfL'b Jfr 

n-tw•f•w'hfr tj_b/Jmnr Jftmrrfh ,f!nph'h npuznuf I; Jfr "£'"2 'IJw!ft'h at.., if.b~
mnp'hLpfr 'fiiLifmpnuf{! ft t/_h/JUIOft/t f'Ul'J.dUI"f1111NfJIIL1ff! (rlt/_nt/ 'JUIIIhnLd b'iJ 

'-.wJwulwmwu/uwh 'l"l'Jn'l"'.fd!',_'i:'iJbp 'l')UJ.(/rh J.!,L1,fr C..hw : U!'l 'fnpdn'[nL

fJJ•tLh'itbpfr,'l JM,.[! Lwt'h ~LI"'t"t/. "'l""fbgf•h.[! § 1 -uLJ: •/,hltmnp'hbri• pUJq

,fw"fUJmii"'J{' l!"u' pw'f""II'Pt'irhi'P• 'bwh w!" opfr'hwltm•f , 1_ m~•fr nf_ Jfr 
frJ UJI/Ut: 

h[db 11-l_w•frw'irfr mwrwJm{JJ,'hfrg tfbt'9('1UJ "r't'" '7. /, ~ tj_h~tnll(l-

'hbrfr '-.wJ"'I' 'I"!"' {rljnLh nL'iJ/, w{uUf/Fu{t k fdfr•/• "{' :~=lo (mllu 'hm/"nt•'l 

Uf•urw'll"uf/>m•f (7) pw'bUJJ.k{'), w"fw ;j •Jblt"'"l'f' ~nl_t/_rtLJ I; fiwtfbummm
~wll 'l. t/_hltmnrft'h: lf'wuhwt/_nf'wpm[•• 0 •l'•~mn{'{! '-.wJbJwmud[w~• I; 
yUJ'iJgf[Ul,'JIIId (/. "- b/f1110f1frb , 11(11116/, m!., 0=07.: l:pb ? = kJ'. ft ~ =:}, 0, n pmb

'[P9 k =\= 0, w"fw o~c..::.. k- 1 ~ , wi"P~'.[!'i,' "f.'l{tn!wlt"''i' •JMtu"'t''ubpf' '-.wJUJ{' 

t,,,,jfi tf wmw~w hnL{J JIILh(' or:fmt/_ UJU ~- upJft Ill p/tff11L(rl JtUh C.wmff11L fil !""f p: 

~butf'J"'l '-.wll~tu ,'JttL{JJIIL~t(' '-.w'iJ'JfrumhiiLif /; U('fjnL tjbff'""f''iJJ.pp C.w

JbJwmwf[whuL{JJuth '-.wuf/w9"'{r/J"'h f!h'f:,whp•u,'Jf1Ld[' 1 "I'Ll, O:..hm (Junn

rfrgfr Ullll[h('/r 'fb"f .f!fr '-. w,/'UJ(I) Jb'ir.(! IU(''Jbh '-.wb'fft"fbl hhJ! § 4-IILd: 

~ qb~tunpf! ltntt/_nLJ I; (1. 1, 1. 2 , •• ., ll s t/_bl/wnf•hhf'P cl{~WJ!lG 4nupp Gwgpw 

;3 •fhl1wnrfr i·r,•f pw'lw'lrfrtf' (J=L 2,. • .,n), tj_b~mnp'hbrfr 
'lnLdUJpdwh !. tfb~mnpf! {dtj_nt/_ pwqJw"fmm~b[nL uw'.JwhnLJ'bbpfr f,UJJ111-

d.wJhl '.wt/_WUUif' 'Jtft'hfr '.utdUIUJUIUIUIII{ttut'bUJf'UJ(' J.l 1 7.2' • • 'I C<. s tj_h~utn{t'ilhrfr 

J-r'l pw'lw'lrfrt'hhpfr t. lp [".!, ••• , Is {rlt/_brfr wpm•u'fpJwt'hhrft 'lmJwpfr'ht 

l__ .Z,b~mnp'hhpfr 
. ,ll) 
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-'frumLJ{' 'Jntt/_nd I; q~wJGnpbG qmlUJilll, b(rlb LUJ'f tj_b~mnp'hhrfr9 'ln'hb 

J'b~f! '.w'b'lftutu5mt..J /; (1) uftumbJfr J'hwgwJ tj_b~wnp'bbpfr 'fJUJtfr'b ~nJ

pfr'bwgfrw· '-.w~wn.w/1 'lb"f.f!"'J (1} ufrumbJ{! 'Jnt_t/_rJLd I; q~wJGnpbll wll
qmlu: 

't2hh.j! UIJ'f 2"'lTI ftwrLnp t.wu~tugnL{rlJuth uwC.Jw'hJw'b J{t wu a£. 
(1} •/h~mnp'hbp/t ufrumbJ{' 'IJUJJhnrb'h ~wfulwl f;, b[rfb 'l"l"'flt'"h m'hbil 

UJI'i'Uffru{t kl' k2 , • • ., kr (Jt/_br, npnGg~g qnGb tfbq~ mmppbp }; qpnjpg, 
nr mb'lft nLh{t IU !""ffruf· t.UJt/_wuwpm [rl I"' h' 

k1a1+k2a2+ · • • + krar=Ot (2) 

U.n hpf[IIL uw'.tf uthnLdhbpft '-.wd wpJh.[!mfl!wh Ul"fU1911LJ9(! nl_ Jfr 

f,- w~wh 'frf•/UJrn'[rlJnLh f.P 'bbrll"'l"'9h'nJt 'J.fr9"'.[!• op{t'bwllft '.wJUJf'' (1} 
ufruu,[.,ffrg O:r tj_b~mnp(! JhwyUJJ tfblftnnphhp/' 'IJ"'Jfrb ~nJpfr'bw,9frw'h 1;' 

ar=lrar+L2a2+ · · · +-Lr - P r - 1• 
OUJUUlb'ffr9 pfnmd I;' ·• 

-/i'l7. t +L~a z-1- • • • + lr - 1 ar-1=0 

f,UJt/ UJilW('m{rl J"' h['' 111 Jufr'bJ!h' ( 2} m/w.f!fr '.wtfwuwpnL{rJ !"' 'iJ, n pmb'l 

k;=f;, i c:-: 1, 2, • .. ,f-1 '-.wtfwp k kr=- L wtufr'bJ!'il' kr::f:O: '1-frym.j!, 

t.w~wrfwpJ.wpwp, (1} t/_hltmnp'hh f'f! lt•u"f•fwJ h 'h ( 2) w nh f.'tL{d!""f P• np

mL'l, opfr'bw!/, kr::f:Ot l~!'l 'lb"f.J'"'·J' 

•UJJu{t5tJ!h' 'l. r •f/;-!l"'"f'l! t.w'b'lfwwywt/_ 'l. L' 1.2, , •• , J.,._ 1 •fblfwn1,'bhrfr 'IJwJfrh 

,Jl,,j pft'bwyf"'" 

()I'/, ~' w ~ : '/.b~m"t'~'&l'f, 

7.1=(5, 2, 1) , ct~=(-L 3, 3), 7.;; =(9. 7, 5) L. a =::: (3, 8, 7) 

flln'i'1'" }l,tUJtf/rr lf..t'/ Ullr 1t;_ nc{J.t wh ,ft~ /'"/"P 'f"/u)· m~/'!I~'L/'/~ tnutf'/'/;1' L'i1 '1/'".f/','!t 

lfbt' tfbli'""I'1'Lt'f• dL,~ '1".1"'-{J.fn L'b "''b/,',, /,_ "'l'f'2 ,1,)wJf•'b ~,,.,,,_ ,f':JL·t•, "1'"'1'!/ ,//:;!_ 

·'fOJHi- mftft:J'i,/if'''.'J tllfut'il.p ~UII,U/IIUJ[I bh '1/'"·''' ' Oftf/i.lluff' 

2'1 1+ ?2- .aa=O, 3'l..!+ 'l.l-27.t=0: 

•{ullmnr•'iJIIpfr '1Jw!ft5, ~w{t,fmJUL{dJwh ,fwufr'h •fut'f' mpt/_wJ 11 wC.JUJ

·'imuf'hht•ft.'! hpflfii(''J[I ft/r{'utiLbff' I; hUJft f=l 'Jb"f.f!fr -C..wtfwr, WJU/th.j!h' 

WJh 'lhUJJ!ft '-.tudwp, hpp ~tpumLJ'{! fJUl'J.tftj_wJ I; J{twlh JL/1 'l. tfb~mnpfrg: 

U.Jtl u!mmbu~ u1J!i 1..:. t.l'pwJfi mJfi dmumGwq q1pu!1 q~wJGnphG. qmfu
Jmt, bpp O. ccc 0: /•{"'J.h h{dh 1=0, WUJU1 1 ot•ftbwlff' '.wtfw('' Lf'f' k=l 
~tfr'hfr kJ<.=l · 0=-0, ~"'ftm'JwpJ.wpw1,, b(Jb lo. =O It k ·,LO, '"''t"' 1.=0: 
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l.zbil.e 'lc)wlpil ~wfruJwc}mfiJw'il f.wu~wsmfJJ"''il f.buri.J"'l f.wm~nL

flrL'ilf!• 
bpb tl_bqumpfibp~ (I) u~umblf~ nph.}; blipmu~umbu qc}mJiinpbG. 

qm}uJWl };, WUJ.Ul wupnrj! (1) U~umbu~ UD~JUUJ.bU qc}mJfinpbfi qm}uJWl };: 
"r".P' 'ffrsnLJ! (1) uJruurbJ'ps (1[1 (l2' • • • 1 C(S rJ.b~urnrilbrf!• nrmb'l_ 

s< r, ~w"lrfw<l bil 

k1 cz 1+k2cz~+ · · · +kscz5=0 

wn.ill_nLf1JwJ'pl nrmb'l "l. f1"l"l' 'l"r<lw~Jrsilbril bil f.wrJ.wuwr 'll'"JP' 

IJ.Jumb'lfrB pfund !; 

k1cz1+k2cz 2+ · • • -f k5cz5+0 · Cls + l+ · • · +0 • czr=O 

wn.ill_nL{JJnLilf!, wlu/r'il.eil' (1} uJrumbJ'f! 'f<lwJ'ilnrbil ~wfulwl !;z 

IJ.1u f.wm~nL{J J'1Lilp9 t.bmJ..nLJ' t' 'I J w 1 p il ~"' fu rJ. "' J n L-

fJJnL'ilil wJ'bil J'p upumbJ'p, "l'f! "f&UrnL'ilw~nLJ'!; 

b r ~If L (, Ul" &U U &U r ~ W J'1 (! 'iJ 'f t, &U b r IU "f b U1 br~lfL (, &U J' b J' IU UJ &U-

~ &U iJ " b ~ UJ If r iJ b r 1 " b l. "f b U lr &U J' b iJ J' " U " U UJ b J' "1 If r f! "f &U
rn L iJ &U ~ n L J' !; 'l r n- "b ~ UJ n r f!' t~wmbil.e, nr ./!Pl. IUIL&Ul_ Ul"f&U91fL

BW.)- r,,..UJ~nL[t!JnLbf! ~wrb.t/r !; at.,..~br"ibl iJ,..f,_ &UJU"fbu. bflb (1) u~u

mbU(! qc}mJfinpbli wfiqlll)u ulJUmbu J.1 WUJ.W lipru ruu'bfi u~ b!ipwup.u-
mblf UD~JGutbu qc}wJ6.npbfi mliqwJu k 

~wrs !; &Utr.&Ul_U.'iJnLJ'' nrJ!~b 2_WUI rJ.b~mnr'iJbr ~"'l'"'/_ !; "f&UrnL'iJ&U

~b[ n-t_wrf_rwilp rJ.b~mnrilbrJr 'f<lwlilnrbil wil~wfu upumbJ'e Lr, J',.uiJwrf.n

rwpwr, Wr'fJ"J! ~~b &UJ'f"fpup upumbJ'ilbr swii~IU91UJ l_wrpnrf. 2_WUI {Jrf.nr/_ 

rJ.b~urn rilbrnr/. I ll.n f.wrsJril "f&UUI&Uufuruilb L"L t,,..J' "'r n -l_wp&Ubp rf.b~mn

rw~w'ii UJWrwJnL{J JlfL 'iJnLJ' 'fpmwr~b'iJ J! f.burlr J"'l rJ.b~urnr'iJbrf!• 

•t=(L o, o, ... I 0), 
• 2=(0, L O, · · · , 0), 

En=(O, 0, 0 , · · · , 1), 

nrnil.[! ~nl_rf.nLJ' biJ &UJ'f mwrw<lnL{JJwiJ U~ruqnp qbqmnpfib)l: 
lf~wtj_np tj_bqmapGbp~ u~umbue qrrmJfinpbli wllqm}u };~ 

?-Jr9 "LJ!' 
k1E1+k2ed- · · · '+knen=O. 

(3) 

.ew'iJp nr "'1'1- f.wrJ.wuwrnL{JJw'iJ d.wfu J'wue f.wrJ.wuwr t (ki' k2' • • •I kn) 
rJ.b~urnrfril, w"iw' 

kp k~ , • • • , kn)=O, 

WJuJril.eil' k;=O, i=L 2, ... n, nrnrJ.f.bmLr qrrr-rJ.bf[urnrfr f1"L"r PIU'I.&U

'IrPl.ilbre f.wrJ.wuwr b'il 'll'"IP• pu~ rJ.b~mnrilbrJr t:.wrJ.w""'l'"LfillnLilf!Jt:.w

rJ.wuwrwqnr !; ilrw'iis f.wJ'w"iwurwufuwil pw'lw'lrPtilbrJr t:.wr/_wuwrrrL• 

fillwilez 
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Ubil,e, WJU"fpunrf., n-l_wpwilp rJ.b~urnrw~wil urwrwd-lft.p,wil J'lq_ 

'lurwil,e 'lJwlilnrbil wil~wfu rJ.b~urnrilbr/r J'p ufrumbJ'' pw'l~w9wc)- n rJ.b~
urnrilbrfrB' CilflbrB"'lf! t.bUJUI'fWJifLJ' ~urbuilfr, nr frrw~wilnLJ' UIJ'f UIUI

rw<lnL{JJwil J'bt_ 'f"J"LfiJnLil nL'ilbil wilrf.brl. .ewilw~mp,wJ'p WJ'f"fPUP 

upuurbJ'ilbrz 

UJnLU ~n'lJ'P9• w"iw9nL9bil,e f.buri..Jwl {JbnrbJ'w'k. 

Smllqwgwa- s ptl_ntj_ tj_bqmnplibp n-i_wtftmll~ tl_bqmnpmqwfi 
uuiapwa-n~pJn~ll~g s>n qbUJ.J!DLU qwq_und btl qa-wJfinpbG qm}uJWl 
u~umbuz 

?-Jr9nLJ! J'hq inrf.w6 hil t.bmlrlwl rJ.b~urrrrilbre· 

czt=l au, a12' . • , atnJI 
czl=(a21' a 2~ ' • . , a2n ), 

P"L"ril hil f.wrJ.wmur 'lr"JP "-
k1cz1+k272+ · · • +k5cz 5=0• (4) 

( 4) f.wrJ.uwwrtiL{rl JlfL ilfrs wilsilbtnr/. {JW'/_W'frfrtilbrJr J' pp_Lr f.wJ' W"fWUIUIU

fuw'iJ f.wrJ.wuwrnL{J l"' ililbrfril, ~umwilwil.e' 

a 11 k1+ a 21 k 2+ · • · +as1ks=Orl 

a12k1+ a2 2k2+ · · · +as2 ks=0, (S) 

a.tn~ t ~ ~ 2n.k2~· • • • • • ~~s~k~~o. 
(5) f.wt[wuwrn'-(J{nL'iJbbrf!. f[wqJ'm.J'!; S w'iJf.wJurbbrnr/. 0 'fJwJp'iJ f.wJ'wubn. 

t:.wrJ.wuwrnLJ'ilbrJr upuurbJ'' kl' k21 •• • , ks wilf.wJur'hbrJr il~wurJ'wJ'pr 11.1'1 

upumbJ'p f.wrJ.wuwrnLJ'ilbrJr flfrr/.l!. P"J!l' !; w'bf.w!milbr/r flr/.PB• '1rw f.wJ'wr 

!;[1 frilt"ibu w"iw9"L!JrJ.w<l!; § 1-Jr rJ.brp_nLJ', WJ'f ufrumbJ'il nLilfr "1'il'"!"'

~wil [nL<lnLJ''hbr: 11./u"i/runrf., ~wrbLJr !; eilmrbl kl' k2' .•. , ks Prf.bre "l. 

P."l"l'f! f.wrJ.wu"'r 'l.r"JP• nrnil,e pwr/."'r"'r"LJ' bil (4) "i"'IJ'wilfr'h: fil'bn

rbJ' ,..iJ "'"i"'B"LBrJ."'<l t' 
n-l_&Ur/_rwilp rJ.b~urnrilbrJr 

(6) 

'l.)"'lilnrbil w'b~wfu upumbJ'il ,..iJrf.,..iJbil,e wn.wtJ.btW«JnJfi (IfmJ!U~Urut) 

'1.)-"'JP'il wb~wfu ufrumbJ', bfJb 0-l_&Upwhfr ,..J'b'h J'p ~ rJ.b~m"rP ,..rJ.bLw-

9"LJ'f! WJU ufruurbrlfr'iJ UIW[PU !; wr'fb'iJ 'fJwi'iJnrb'iJ ~wfuJ&U[ upumbJ'r 

~wilp "l' a 11 a2, ••• ,7.r' ~ rJ.bllurnrilbrfr wJ'b~ J'p 'f<lwtfr'h ~wfuJ'wil J'bt_ 

~-Jr 'l"r<lw~P9l! "ibur.e !; tfrilfr 'll'"!PB urwrpbr, f.w~wn.w~ '1b"IJ!"LJ' (6) 
upumbJ'{! ~~p'iJbr 'fJw,'iJnrb"j, ~W/uJtu[, IU"f&U ~ rJ.b~mnrf! f.w'iJ'fpuru'iJnLJ' !; 

(6) rJbllmnrilbrJr 'IJwlfril ~nJ'ppilwsfrw: 11.1'1 "i"'ur6.wn.m[ rJ.b~urnr'hbl'P (6) 
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uJru,Julf! w/i.J I.. Jfrwt'b w(il JwJwitw~ ~Lfritfr 'l,}"'Jitnrbit wit~w{u Wlf.UI-

4_btw'ln~lit ufruurbJ, b(rlb {6) 1_b~mnpitbrf! 'IJ·wJitnrbit wit~w{u .bit, fruft 

n~twfwitfr wJbit "" p 1_b~mnr r.wit'lfruwitnd t itrwits 'IJwJfrit ~nJ
pfritUigfrw: 

r/.,b('it Um1Us1.w.t Ulf''fln~it.eitbrfr!f pfun~J t, nr fi~i_Wtpwfip UH:UpW
chlt.pJWfi Up~ fi tlh~mnpfibppg ~WCI_lfqm~ Jnt.pWJ!Wfi~JnLp ~~~WJfinpb(i 
cu6~m]u upumbu ~~~Gp wn:mtJ.blWCJWt.JG upumbt.f, pfii_tqbu GwL., np wt.fbli 
d'p «J~mJGnpbG wG~w]u qb~umplibpp wn.wtJ.btmqnt.JG upumbu tqmpm
fim~nt.t.f k n~p.g nt wtJ.btr qbqmnpfibp: 

'l-~mJGnpbG mfiqw]u qbqmnpfibpp. Jnt.pml!mfi~Jnt.p upumbu n-i_m•Jnafi{l 
t}bqmnpw~mG mwpmht.pJmfipg tqwpm.Gm~qnl.tl' k «Jnfib ubq ~wn.mqb
lmqnt.J6 up.umbunuf: "rn.e, bfib 1_b~mnritbrfr UJ1_wJ ufruUJbJ{! wnw1_btw

'fNLJit l_l;, Ul"fUI itrwit ~Uif'bJfr t ut1_b[U1!f'J.bl dp 1_b~mnr UIJit"fbu, nr UIDW!f

"-Uir} ufrumbJ{! Jit~» 'fr}~»Jitnrbit "'it~"'fu 1_b~mnritbrfr ufrumb.f: b(rlb "'I" itnf! 

umwsk{UIJ upumbJ{! 'flUf'J.J"'l UlnUII{b["''f"~ Jit l_b ~»"flU itrwit Jf"'f'b[p /; 

-1.ht~»sitbt ttfr' Jb~ 1_£~mnr t.. ~»Jlit' 11.1'1 "irnsbuf!, u"'llwtit, tfr ~wrn'l 
IUit'{brl. Z~»rn~itw~1_bt, e"'itfr nr n-l_Uipwitfr '{b~mnritbrfr 9"'it~wsw.t 
ufrumb,/{!1 brp itrUI Jb'f. dmitn'l 1_b~mnritbrfi j!UiitUI~(! Ulitsitn~d t n~frsl 
'lwnitn~J /; ~»r'lbit 'fr}~»Jitnrbit ~"'/uJwl ufrumbJ: 

'flUiitfr nr Jb~ nt~'l·f'NJUI~Uiit 1_b~mnrfrs PUI'l~"'9"'r} J'ILrw,ewitun~f! 
. ufruUJbd 'fr}UIJitnrbit Ulit~wfu t, Ul"fUI Jbit,e UUJUiitn~d bite, nr jllt.pm
J!WGi.Jnt.p ni_qpnjm~w6 qbqmnp utmpm.Gwqqnt.t.f k q~mJfinpbG wG~wJu 
qb~mnpfibpp t.f~ npnz mn.mtJbtmqm.JG up.umbt.fnuf, t.. "'1'1 "i"'"'l."'nn1_ l;l 

n~twtJtwGp qb~mnpwqm6 mmpaaanq:}JWii t.fb~ qnJnLpJnt.G n1.fib6 wliqbpj! 
J!mliw~nLpJWU!! q~mJfinpbli wfi~w]u qbqmnpfibpp mn.mtJ.btwqni.Jfi up.u-
mbtffibp: . · 

4"'r9 !; UlnUiy_Uiitn~.r. UIJ'I IDUirUIJn~{rJJUiit \ Jb'l 'lntmPr~it n~itlf'j, 
n-frs j!fl_ '{b~mnritbr "fUI('n~it,.,~nt[ 'f,}UIJitn,.bit Ulit~Uifu ""~U1nritbrf'l 
IUn~»'fblw'ln~lit ufrumb.ritbr, (rlb~ ... Jbit Jfr um"'1_bt"''fn~lit ufruurbJnuf 

4_b~mnritbrfr .eUiitw~it wit"fUIJd Ulit "IU"UIUUI(' /; fl-pl 11.1'1 ftwrt..nr '>wrsp 

"futiDUiufuUiit(! ~mr1_fr umnrt..' Jfr j!"'itp itUifuittUfJUiit '1f111Wf'/Jn~Jitbf'fr9 '>burn: 

fJ(rlb p 1_b~urnpf! r.wit'lfru ... itmJ t 

a! , a2, • . • ,a r (7) 

4_b~urnritbrl! 'f,}UIJfrit ~ndpfrit~»sfrw, Ul"fUI '>wl.w/u wun~d bit, nr p-li 
q~mJGnpbG wpmwlimJmqmu I; (7) ufrumbJJ'f: t,wu~w'i.twlfr !;, nr b(rlh 

p 1_bt,,nrf! 'IJ'ulitnrbit Ulf'lllw'>wlur1_mJ !; "'1'1 ufruurbJfr nr£./; bit[rJ-

ufruurbJn1_, W"fUI ~»J'i.t 'IJwJ'imrltit ll"'f'"'"'""'J"'1P itwt.. (7) ufruurbJ'p 

Jfrt_nsn1_. 1'"'"-"'~"'it !; ufruurbJfr Jit~»swJ 1_b~urnp'iibrfr 'lnr.t~»IJfrsitbrf! 
4_brsithl 'lrnitbr: f:it'lt:.w'irrwsitb L"'i ~»J'I urb·rJfrit"'P"'tn~(rJ 1n~ itf!.• 
IUUn~,/ bit, nr 
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~ l' ~2' • • • , ~s 

qbqmnpfibpp urumbtfe q~mJfinpbG wpww6wpl\qn1.t.f k (7) upumbtfnq. 
bpb Jlll.PWJ!Wiii_JDt.p Pi qbqmnp (i=L 2, .. ., s) '>wit'lfru..,itnuf I; (7) 
ufwmbJfr 1_b~mnritbrfr 'lr}"'Jfrit ~nJpfritwsfrw: 

U."i"'Sn~sbit,e "'J'I t:.wu~"'sn~p l"'it pn{uwitsbtfrm PI"~ it{! ( "'r"'it'lfr
urfr1_•tL{rJ 1n~itf! )· bpb ( 8) up.umbJI! q~·mJ GnpbG wpmwfiw Jmq nuf k (7) 
uliUmbtfnq h. 

1t. i2• • • · • "I t (9) 

qbqmnpfibpp up.umbt.fe q~mJ6~pbli mpmwfiwJmqm.tf k (8) upumbtfnq, 
mtqw {9 )-e q~wjlinpbG ~wpmwfiwJmtJ.p. Gwh. (7) upull'lbunq: 

r 

s 

"(j= ~lji ~ i• i=L 2, · · · , t, 
i ~ l 

(10) 

P"'/9 P i=~ ki mO.m , l= L 2, • . ., S: Sb'l"''lf'btn1_ "'1'1 "'f'"'"'""'J"'n~{rJln~it
m=l 

-'hbrf! { 10 )~fr ,fb'l, ~uurwitwite' 

~»Jufrit,eit' 9'"it~w9wd 1/J=L 2, .•. ,f) 1_bll"'nrf! '>wit'lfruwitnuf ~ (7) 
-l_btlmnritbrfr 'ldwJfrit ~nJpfritwsfrw: 

r/...bltmnritbrf: br~"~ ufrumbJ' 1Jnt.1_n~J' bit fiwtfwpdb.J!, b(rlb it,. ... it~ 

sfrs 1,~,.w.ewitumrf! _'IJ"'1itnrhit "'r"'"'r."'1m,Jm .r t .r1n~umJ: r/...b~mn,.
'kbrf: ufrumbJ'itbrfr J'h~(! dJn~um{ qdwJitnrhit W('Uiw'>wtmtJb/n~ t:.utm~nL~ 

fiiJUiit pnfuwitsbtfrn~{rJ~IILitfrs> nr &frdut Ul"fW!fN~sbsfrit.e, t:.bmt.n~.t I; tJb~~ 

"'nritbrfr ufrumbJ'itbpfr t:.wJwrJb,en~filtwit 'l"''l"'P"'f'P 'Pnfuwitsbtfrn~fJJm

'j,f! , fritt"ib" ittul.. '>bm£.1"'1 "iit'ln~Jf!• bpb qbqmapfibp~ bpqnt. upumbtf
li'bp liwuwpdbJ! bli L. bpb nph.k tlbqmnp q~wJfinpbG mpmwfiwJmt}ni.t.f k 
WJ'l u{lumbll'Gbppg t.fbqntl_, mtqw Gw q"'tnJiinpbli qmpmwfiwJmqp Gmh. 
d'Jn1.unq: · 

!lfr ~·urbtfr "iit'l-bl, nr b(rlb br~n~ '>wJ'wrJb.e ufrumbJitbrfrs Jb~f! 

IJ:dwJitnrbit wit~w{u b "'"i"' dJn~uit /;[ /; orlmt/_wJ WJ'I '>wm~n~fiJJ"'Jpr 

/• 11 ~ bfi!b "'1'1 br~n~ ufruurbJ'itb,,it f;l 'lo"'litnrbit witltwfu hit, "'"i"' itputit9 

Jbl Juritn'l 1_bllmnritbrfr ewitw~fr J'wufrit ~wpblfr I; witbl J'fr Z"'"' ~wrb-

4_nr "fit'fn~dl 'LUI/U Ul"fut9n~sbit,e t:.bm£./w[ fJbnrbJ'wit, Nf'f!' ff' t:,burw'fW 

lfbrfr r.w.r Ulr ·t.. itrutit 'Jfr,/bl n~ t:,ID(IJ' wrn~(rl JWit it"fUIUJW~n'f • Ulit'{witb"ii,e 

~ ~ .r it w ~ I.D it [tl b n r b .r Ull 
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(I) 
(II) 

a J, ct2, • • • ,ar, 

~1' ~2 1 • " " 1 ~S ' 

npn6g~g mn.w~~61! qt\-wJ6npb6 w6qw)u ); h. qt\-wj6npbli wpmwfiwJID
tJ.nl..lf ); bp\pnpq.ml_, WUJ.W IDR.Wdlfi ~~umbtf~ tJ.b~mnpfibp~ }!IDfiW~f! ubbo 
1k bp~pnpq. u~umbu~ tJ.b~mnpfibp~ j!W6w~~g. 111Ju~61!G' r -< s1 

b'bpw,rb'il.e t.w~wn.w~l!\ r> sl Cuut "/.WJJ'w'bfr, (I) ufruutbJ'fr wJ'b'b 
Jfr '[b~utnr 'fJwlimrbb wrutw'>lllljut'[m.J' !; {ll) ufruutbJ'n'[' -

czr=au ~t+at 2~2+ • · · + a1s~s• J 
cz 2=a 21 ~1+a22 ~1+ · • · +a2s~s. 

•czr• ~r:~~~~r~~~~· · • · • · ~-a r~~~ ~ 
(11) 

flJ'I 'f<huJfrb wrut..,t.auJutnL{1JnLb'i.Jbrfo 'f"rJw~/_ls'i.Jbrf! ~w'I.J'",LJ' b'j, 
r t.wut s-twfw'bfr '[b~utnr'ilbrfr ufruutbJ'' 

'h=( au , at2' · · · 'atsl• J 
1·2~(~ 21 ~ ~ 2~ ·. ·• • _' ;a 2~ l .. 
1 r=( art, af2• . . . , arsl ' 

"Pwb/_1 nr r>s, UI"/.UI UIJ'I '[b~utnrbbrf! .'fJUIJhnrbb ~~~~fuJIU[ b'j,, WJufr'i.J.e'j,~ 

k111+k212+ · • · +kr1r=~. 

nrutb'l k II k2' •• • , kr 'l"r<lw~frs'bbrl! nt P"l"r'b b'i.J t.w'[wuwr 'if'" I"' 
llJuutb'lfr9 J'b'i.J.e t.w'b'fnLJ' b'i.Ji! pw'lw'lrfrt'ilbrfr J'frll.. t.buti..Jwl r.w'[•u,.. . 
pn•J''itbrfo'il' 

r 

~ kiai j= O, j= 1, 2. • • . ,S• 
i= l 

~wJ', ~wrl.' ~ k iai ' O'lur'lbtn'L (11}-fos 1.. (12)-/_19 , ~uutuo'bw'b.e~ 
i ~ l 

(12) 

ll'br w"'...,!J"LS"'J t./_IJ''bw~wb [lbnrbJ'wJfo9 pfumJ' !; t.burblwl wl'

'11 nL bJ!(!' 
bp-b tJ.bqutnpfibp~ qt\-mJ6npb6 mfiqw)u u~u'lftbt1'6bpf! limumpJfrj! bG, 

nnqw Gpwfi}! ll{Wpm.6wqnuf bG. liuatJ.mump J!Wfiaa~m.pJmtfp tJ.bqmnpfibp: 
fTiwr'l. b nr fl - l_wfw'i.J/_1 t[b~utnr'i.Jbrfr !JIUh~wswJ hr~nL 'fJWJhnrb'j, 

wb~wfu wn.wtJ.htw'lnLJh ufouutbJ"bbr t.wJ'wr<lh,e h'bt ~burl..w"'.b,, 'ilrw'ir.e 

~w'I.J't/_wJ b'b J'frk'i.JnLlh .ew'i.Jw~nt{1JwJ'p t/_b~utnr'i.Jbr/J9, fru~ ./lw'i.Jfr nr J'b'l 

t.wJut'ilfr f;, nr 'l"J"LPJnLh nL'i.Jfr n t[b~utnr'ilhrfrs ~IU'l.J't[w<l IUJ'I"'.frufr J'fo 

u/_luuthJ', w"'.w, t[brp_w"/.hu, J'b'i.J.e uutw'bntJ' b'i.J.e 74-r'll;t_nLJ' 'lrw~ t.wrsfo 

Uf_IUutWUfuwb(!\ fl-i_WI}lm6~ qbqumpml{m6 Ul1Dpmt\-01.pJW6 Ub~ qbqmnp
G.bp~ JDt.pm}!WfiiJnt.p qb-wJiinpbli mfiqm)u wn.mtJ.btmqmJ'6 u~uwbu pmq_
qwgmt\- k ri qbqumpfibp~g: 

U,wst[w<l wr'IJ"L'il.e'ilbrfrs ~wrhtfr I; pfubs'ilbt 'bwk nLr/rz t.buth

t[w'b.e'bbrt 

bp-b qb~mnp6bp~ qt\-mJG.npbG. qm}uJIDl mpqmt\- u~uwbuh qbpgp·w3-
b6 bp~nt. 6pm tfb~ qt\-mJfinpbG wllqm)u mn.mlJ.btmqnt.Jii blipt~tu~u

mbuG.bp, mJu~GI!G' WJilll{~u~ bfip-mu~umbufibp, npnfig, wn.mfig )um)u
mbtm- qt\-wJ~fi mfiqm)um.pJDt.fi(!, i_~ qmpbt~ mtJ.btmgfibt ubp U~umbtfp 
qb~mnpfibp~g Di_ tfp WJl qbqmnp, IDU{W IDJIJ. bfip-mu~umbufibpf! ll{ID
pnt.fimqnl..lf bfi limqmump }!WfiwqmpJmup qbqmnpfibp: 

f>rn.e, b(lb 

(13) 
u/ruutbJ'nLJ' 

(14) 

b'b[iwu/ruuthJ'l! 'l<lwJ'bnrb'b w'il~wfu wn.wtJ.blw'tnLJ'b l.'bf1wu/ruuthJ' f;, w"'.ru 

a's+l' • · ., llr •Jb~utnr'ilbrfrs wJ"b'b J'b~l! 'l<lwJ'ilnrb'b •wronw'>w_(utt/_nLJ' I; (14) 

ufruuthJ'nt[t ll'tn•u ~n'lJ'frs• (13) ufruutbJ'frs wJ'b'b J'fr ai t[h~utnr 'lt)wJ

'bnrb'b wrutw'>IUjutt[nt.J' I; t.h'i.Js ,WJ'I ufruuti.J'nt[o pwt[w~w'i.J I; (i; j t[b~utnrfr 

'l"rt)w~frsl! t[brs'bht 1, /ru~ J'l"'-u 'q_b~utnrtbrfr 'l"r<lw~frs'bbf't!' o, ll1<1.t 
1Up'Jbb t.bzut !; utbu'i.Jhl ( 13) /z. ( 14) ufruutbJ''i.Jbrfr t.wJ'wr<fb.entfiJnLh(!l 

lljuutb'[/r9 l:,hurlz.nLJ' !;, nr (13) ufruutbJ'{! t.wJ'wr<fb.e I; Pf' 9_,';.~.,

swJ 'l<lwJ'ilnrb'b w'b~wfu wn.wt/_btw'l"'Jh b'b[ilwufruuthJ'fr'b, t.butkw"'.bu~ 

P"l"r wn"'.frufo b'bpwufruuthJ''bbrl! t.wJ'wrJh.e /,';. frrwr• w1ufr'b.e'b' tfr

'bhtnt/. 'l<lwJbnrb'b wi.t~wfu, "'.wrm'bw~ntJ' b'b J'frl..'ilnLJh .ew'bw~nLflJwJ',. 

t[b_~utnr'Abr' 

Sq..,J u/ruuti.J'fr sw'b~wsw<l 'fJUIJbnrh'b w"it~wfu IUtr.IUt[h[IU'fnLJ'b 

h'b[1wu/ruutbJ'fr J'ht_ J'ut'bn'l t[b~utnr'bbrfr [il/rt[{! ~ntt/_nLJ' I; wl'l ufruutb.tfr 

n.m&qt o'fUIW'fnr~btnt/. IUJ'I t.wu~wsnL{IJtoL'b(! , t.frJ"bw~w'b P'nrhJ'wJfrg 

wputw,) b'b./l !; tfr' J' b~ t.butkwil.et 
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'1-ftgml! mpqma ltli n-i_mt}lmli{t qb~mnplibp~ bp~nt. uftumbulibp' 
a1 , a2, • • ,ar ( 15) . 

h 
~l> ~2 • • • ' ~s ( 16) 

nl mGUJ.mJtl'mG. qamJfinpbli mli~m}u, ~um npnt.tf (15) u~umbult nmliqe 
fimqmu•p ); k ~qf!G , Jtu~ (16) upumbu~ nmliqe' l ~q~li: bpb wnm-
2PG upumbtf~ qamJGnpbli mpmmlimJmqnt.tf ); bp~pnpqntl_, UIUJ.W k-'<([, 
\tu~ bpb WJJt upumbtflibpe fiwtfmpdb~ bG , mUJ.m k=l1 

f>pn.[! l '1P911L.[! 

(1 7) 

(1 8 ) 

t:.wJ' LU"/.LUmLUu/uw'i.twpwr ( 15) t... ( 16) ufrumbJ"i.tbrfr 9LU'i.t~w9LU,) br~nL 
. I ""1. 

9,)LUJ'itnrb'i.t LU'i.t~w/u wnw</.blw'fnLJ'i.t b'i.t[JLUufrumbJ'i.tbr b'i.t1 U.l'f 'lb"'..[!nLJ 

(\5) t... (11) upumbJ'i.tbrf! ~z fr'i.tb'iJ /r('LUf' t:.wJLUrJ-b.j! 1... LUJ'l pLU'i.t(! ii.fr2_ JIJ t 

'i.tLUI... (1! ) I... {~8) ufrumbJ'i.tbrfr t:.LUJ'LU('I {16) ufrumbJfr J'fr'lnsn</. (15) 

ufrumbJfr 'f,)LUJ'i.tnrb'i.t LU('JIJWC,WJUJ1.b£nL9 LUJcfJ pptnLJ' t-1 nr (17 ) ufrumb

J{! 'i.tnLJ'i.t"'.bu 'f,)LUJ'i.tnrb'i.t LUrmLUt:.LUJm</.nLJ t (16) ufrumb.J'fr J'frpnsn</., 1... 

WJ'f "'.LUmii.wnntj l;l 'i.twl... 'i.trw'i.t t:.wJ'LUr€1-b.[! ( 18 ) ufrumbJfr Jfl'lnsn</.1 

'1-rw'i.tfrs t:.bmn J'iJ,,..J t, o'fm"''fnpt)btn</. (17) ufrumbJfr 'fc)"'Jfr'i.t LU'i.t~LU

funL{JJm'i.te, ~frrwnbt t:.frJ"i.tw~w'i.t [JbnrbJLU'i.tl U."'.wgnLs</.htfr./! t:.bmi...LU'i.t.[!/r 

br~rnr'J "/.'ii'JnLJ"i.t w'i.tJfrp_w"/.bu pfunLJ' t LUnUJpfr'i.tfrsl 

§ 10. lfwUI(l~g~ nwbq(! 

. b[ilb m</.wt) t n· twrfrw'i.tfr </.b~mnr'i.tbrfr npM; ufrumbJ' , "'"'.'u p'i.t,-

~w'i.t'.up,r f.wrs I; Ullf.UJ't_ 'fLUfpu' UIJif </.b~mnr'i.tbrfr ufrumUJf! 'f,)UIJ'i.tnrb'i.t 

~~~~fut.Ul f;, {Jb~ nl_l !lfr ~wrbtfr t:.nLJu 'l'i.tbl, (Jb "'1'1 t:.LUrsfr lmJ-nLJ"i.t 

,Jb'i.t J'fr ~n'i.t~rbm 'lb"'..[!n..J t:.b 2. m ~lfr'i.tfr. wnw p_fr'i.t t:.wJLU9.[!P9 

a=(2, -5, L - - 1 L ~ ' =( L 3, 6, 5) • i =(-:-L 4, L 2) 

tjbftumr'iJb('p upumbJ'p Jby_ 'JJ-</.wr t 'iJf[wUJb £ nrf.t 'f,)UIJfr'i.t ftLUfunLJ J 

l_'i.tLUJwr} frpwftw'i.tnLJ "'1'1 tjbftmnr'i.tbre ftLU"'.tjwt) b'i.t 

7a- 3;1+ ll j =0 
UJn'i.tl_nL{JJwJ p1 

. u.J'f ""'r9fr £nL,)Jm'i.t Jp Jbfiln'f UJWffru I; § 1-(!• .j!W'iJp n(' m</.UJ,) 

</.bftmnp'i.tbrfr PW'lW'f('/rt_'i.tbrf! Jb'( t:.wtUJ'i.tfr b'i.t, UI"/.UI w'i.tt:.LUJUJ'iJbr t:.wJ'LU

rbtn</. npn'i.tbtfr 'lc)"'Jfr'i.t ~wfuJ'w'i.t 'fnpctw~frs'i.tbre• J'b'i.t.[! ftumUJ'i.tUJ'i.t.[! '1,),_ 

lfrb f:,UJJUJubn f.UJ"UIULU('IILJ"i.tbrfr ufrumbJ', npf! t... fttnL,)b'iJ.e 9-wmufr J'b

f!n'ln</. I U.lu "'.wrw'fr"':P nLJ UJ IL J' nurb snLJ snLJ9 ftmr</.fr 'IP"'LUrft</.n'l 

78 

f.wrsfr'iu Ufrwd wJw'i.tw~ Jb'i.t,e pw</.,.,~w'i.t_fr'i.t ~Jnmb'i.tw'i.t.[! Jist'' t:.frJ'i.t,~,.,L 
L"'.wmw~fr'i.t' 'fJ-,uJJ!'i.t t:.w</.wuwpm.J'i.tbpfr ~wJ'w</.nr ufrumbJ"i.tbpfr tm.6Jw'i.tet 

'1-frsnL.[! m'f.wJ- t S•Jnn'lw'i.tp 1... fl•UJnL'iJw'iJfr 

(::: ::: : : : ::: ) A = ... . 

as1 as2 · • a sn 

,/wmpfr!Jf!' (!UJIJ npmJ S t... fl [J</.brf! nl_'i.tl_n</. ~w"/.</.wJ- tb'i.t frrwm t:.bmt 

U.l'f Jwmrfrsfr , 1m'i.tbpf!• 'lfrmwp~</.wt) nr"'.bu S-twtfrw'i.tfr </.b~mnp'i.tbp, 
l!.'i.t'IC.w'i.tpw•'lbu, ~wrn'l b'i.t 'l,)wl'i.tnpb'i.t ~wfuJWL tfr'i.tb£1 OlnL'i.tbpfr ufrumhJfr 

n.w'i.t'lf!' wJufr'i.t.[!'i.t' A Jwmrfrsfr 'l,)wl'i.tnpb'i.t w'i.t~wfu ulnL'i.tbrfr wnw</.btw

'fnLJ'i.t [Jfr</.f! (w.J.btfr ii.fr2.m' w1'i.t uJnL'i.tbpfr .[!"''i.t"'~f! ' npn'i.t.[! J,'i.tmJ b'b 

,1n~..'i.tbpfr ufrumbJfr wJb'i.t Jfr 'l,)"'l'itnrb'i.t w'i.t~wfu wnw</.bl"''lml'i.t b'i.t{Jw

ufrumbJfr Jb<t.J• %nt</.nLJ t WJ'J UOliDppg\t R\DU'{I 

~wu~w'i.twtfr t. nr LJw'i.t al.n</. A Jwmrfrsfr mn'lhre ~wrbtfr t 
'lfrmb£ np"/.bll fl-1_wtfrw'i.tfr "b~mnp'iJbrl f!Jwpq</.nLJ t ~ np Jwmrfrsfr 

"'n'lbrfr ufrumbJfr nw'i.t'lf! t:.w</.wuwr t" 'i.trw uJnL'i.tbrfr ufrumbJfr nw'i.t'lfr'i.t, 

"'lufr'i.t.[!'i.t' t:.w</.wuwr t" WJ'I Jwmrfrsfr n-'i.t'lfr'i.t1 U.l'l pw</.w~w'i.tfr'i.t w'i.tu"'.w

ubtfr tfrwumfr w"'.wsnLJ9f! ~mrtJ.fr , brp Jb'i.t.[! ~'i.t 2.b'i.t.[! Jwmrfrsfr nw'i.t'lfr 

uwt:.Jw'i.tJw'i.t J'fr LUJL at... l.u , nre Jfrw'i.t'lwJfrs UJLU[PU t 'i.tLUI... JLUmrfrsfr 

lf.UI..,.'f{! /:,LU2_</.btnL 'fnr,)'iJLU~LU'i.t b'lLU'i.tLU~I 
"IJwfu nL'l'lLU'i.t~~nL'iJ J LUJIJrfrs'i.tbrfr t:.wJ wr {!'!J'Jt:.w'i.tpLU9'i.tb'iJ.j! Jfr'itnrfr 

f,LUu~wsm fiJnL'i.tf! I A JLUmrfrsfr Jbp_ ~LUJ w</.nr ~br"in</. e'i.tmrb'i.t.[! k mn

'lbr f. k UJnL'i.tbr [k < min( s ,n)]l U.n k mn'lbrfr t... k UJnL'i.tbrf• /:,LUm 

,/LU'iJ ~bmbrfr t"tbJb'i.tm'i.tbpf! ~LUqJn~..J b'i.t k · r'l ~LUr'ffr .[!LUnLU~nLufr Jwm

rfrs• nrfr 'lbmbrJfr'i.tLU'i.tme ~nt</.mJ t A JLUmrfrsfr k-pq ~wpqp upfinp: 
~bmn Jbq t:.bUJLU.j!('J!('b£nL b'i.t WJ'i.t Jfr'i.tnr'itbrfr ~LUr'fbf'f! ' nrn'i.t.e '(('nJfr9 

UJLUppbp b'iJ, t:,LUJIJ~W"/.bu Dljl} ~WP'lbppg WUbliwpmpap~ l U.J'iJ npn'iJb£pU 

O'fJIJLU~LUr t- r..LU2.1.fr LUn'i.tbl t:.bmlrJLU£ 7frwn'lnLfJJnL'i.tf!. bp-b A ummppg{t 
pn1np k-pq qmpqp u\tfinplibpe fimq muwp bli. qpnJp1 WUJ.W qpnJ\t flm· 
~muwp bli Gwl.L wtl_bt\t pmpup qwpqp tf}1Gnpfibp~: f>pn.[!, LUJb'i.t Jfr 

k+j ~wr'lfr J'fr'itnr [k<k+J< min(s, n)] , (LU"/.£LUufr [JbnrbJLUJfr t:.LUJw

~LU1'b, 1.brwt)btn1. f!UJIJ npf.t k Jnn'lbrfrl Jb'i.t.j! LUJ'J Jfr'i.tnre ~'i.tbp~LUJLU9-
'iJb'i.t.[! ~ nr"/.bu k·r'J ~W(''fP Jfr'itnr'itbrfr t... ]"f''f ~W(''ffr fr'itt_•nr Jfr'iJnr'iJbrfr 

UI('UJ;,.'ff'JLU£'itbrfr 'fnLJwr• 'lf'LU'i.tn</. t"t LU"/.LUSIIL9</.nLJ t, np LUJ'J Jfr'i.tn('{! 

t:.w</.LUULU(' t- qrnJfr1 

U.lJ-J LU"/.LUSnL'sb'i.t,e J LU JIJ r fr 9 fr n LU b 'I fr J ... u fr 'it r.. b JIJ I...J LU L 

[ilbnrbJw'i.t' 
79 



. A ummphfl' qpnJ~g mmppbp tfltGnpGbplt mtfuGmpwpup ~mpq(! 
limqwump k WJq tfwmpp.gp. n.mGqltG.: . . 

u. "f. w 9 n L 19' '~-fr9"L.J! A Jwmrfr9fr' 'l{'"!P9 UIWj•pbr Jfr'bnr'iibrfr 

..,Jb'iJwpwrar ~"'r'le t.w1_wuwr t r-/u ~w.twrb'ii.p, ,;. "'!'f r-r'l- ~"'r'lfr 
lf.r"IPS mwrpbr D Jfr'bnre e'ii~wJ t Jwmrfr9/r 1_brfr'iJ awp. w'b~Jm'bnLJ, 
npnt/_, frt.wrltb, tb'b.p fr.wfr.mfr "'"1."'9"Lf9P l!'iJ'lr,w'iJrnLflJnL'iJI!' 

~ ----~ 

I ~ 11. • • •• a:r ·l a1,r + l · • · a1n 
D .... • .•• 

an ... arr f. ar•r+l . . . arn 

6.1'1 '1-b"f..pnLJ' A J wmrfr9fr wnwp_fr'b r UJnL'iibre ~tfr'bb'iJ 'IJw t'iinrb'iJ w'b

""'"'' r.u,~wnw~ 'lb"f.f!"LJ, bpb 'iirw'iJ9 Jfrp_k tfr'bbr '1-6~/fr'b ~wP,nLJ, 
,'!..,"1."'• .pw'bfr "I' t[b~mnr'iibre 'I"LJwrbLfru 'l"'""'rt/.nLJ b'iJ 'brw'iJ

9 
r.wJw

-Uf_•mwufr.w'iJ P"''l"''l-rfrt'iibrl!• D Jfr'bnrfr ulnL'bbrfr Jbp_ t't ~lfr'iJbr "'1'1 

~"'l'iJ "'IJ"'IP'iJ ~wP,nLJf!, ttLUmfr k D Jfr'bnre ""'"-"'""'{' 'ufr~·br 'll'"JP' 

U.IJJ "'"1."'9"L9b'iJ.[!, "{' A Jwmrfr9fr wJb'iJ Jfr l -r'l UJnL'iJ (r<l< 

~n) ~Lfr'iJfr UII1W2_{r'iJ f UJnL'iJbrfr 'fJWJfr'iJ ~nJpp'iJw9frw1 .Z.br9'iJh'iJ.p '9UI'iJ

'tw9wJ i, 1-t-J~n, /.. ~wnnL9b'iJ.p r+ 1 ~"'l''IP t.bmkJwl 'lbmbrJfr'bw'bm[!• 

i a11 • • • air a1z j 
[ ....... . . 

6 ;= 1 
!art • arr a rz ' 
I 

;ail · · · a ir ail 

"r'iJ umw9t{nLJ t cbrfr'lwt/.nrbtn1_:u D Jfr'bnre l - r'l- UJUI'b k l·r'l "'"'lP 

r.wJw"fwmwufr•w'iJ t'thJb'bm'bbrnt/.1 U.!'l ~i '1-bmbrJfr'bw'iJme wJb'iJ Jfr i-fr 
'1-b"f..pnLJ r.wt[wuwr t 'll'"JPI fopn.p, bpb i>r, "'"f."' 6 i 'lbUibrJfr'bw'bme 

'ttfr'bfr Jbp A Jwmrfr9fr (r+1)-r7 't"'l''IP Jfr'bnr ; '1-l'"' r.wJwr l;l r.w

t/_wuwr ~tfr'bfr 'll'"lfr' r P1.fr e'bm["'Lfltw'b :z'bnrr.fr1_, fru~ bpb i~r . "'"f."' 

~i-'iJ ~fr tfr'iifr "'l''lb'iJ A Jwmrfrsfr Jfr'bnr, .pw'bfr nr ~fr umw9t/fr "'l'l

Jwmrfrsfr9 'iirw "l'"Z mn'lbr £. "l'"Z UJnL'iiLr p_'iJr_blntJ.. P"'J9 6i.'iJ "'IJJ 

~nL'iJb'bw br~nL Jfrwmbuw~ mn'lbr k "'1'1- P"~ "fwm6.wnn1_ 'bnrfr9 r.w1_u.
uwr 1ufr'bfr 'll'"JP 1 

'1-frmwr~b'b.e 6 1 'lbmbrJfr'bw'bmfr tJ.brp_f.'iJ mtr'lfr 1;1b,/b'bm'bhrfr t.w'iJ

rwr.wzt[wllw'iJ ll'"'9"'J'bbrer "'wr'l t. "r a il t'tbJb'bmfr r.w'brwC.wzt[w

'tw'iJ ll'"'9"L" t JwnwJnLJ D Jfr'bnrer fou~ hflb 1~J'r. "'"'"' a;j tlb
Jb'b~nfr t.wJwr 6i 'lbmbpJ/r'bw'bmnLJ t.w'brwt.wzt[w~w'b ll'"'S"LJ ~Lfr'bfr 
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Pfr1e· "'J'iJ ~wP,t/_wJ tJ i·fr9 £. 'll'"' t.wJwr l;l 'bzw'bw~1_wJ t Ar""-' 
Ulu"lfru,1_, 6 i 'lbmbrJfr'bw'bme 1_hrwJbln1 eum frr . 1_brp_fr'b mn'lfr t"lb

Jb'bm'bbrfr k t.wz1_fr wn'bbl""-· nr 6i = 0, Jb'iJ.p ~umw'bw'b.p' 

a i1A1+ a r2A2+ • · · + ai rAr+a izD=O, 
nrmb'lfr9• .J!"''bfr nr D=f=O, 

A1 A. Ar 
ai z=- 0 ai 1+0 ai2- · .-0 air' 

U.Ju t.wt/_wuwrnLflJ"L 'iJ'iJ frrwtJw9fr t i=L 2, • · ·, S p "l"l' wrJh.p'bbrfr 

t."'J"'r k, .pw'bfr "r 'iirw 'l"rJw~fr9'iJbre i- fr9 ~mfu1_zuJ tb'b, "'"f."' Jb'iJ.J! 

umw'iinLJ h'b.p. "{' A Jwmrfr9fr l-r'l UJnL'iJf! r.w'b'l-fruw'bmJ t 'iirw UltiUit_fr'b r 
AI A. A~ 

u1nL'bbrfr 'f"L""'re' 1_brsrwJ ""'""'"f"'mwu{uw'bwpwr - 0 ,-0 , . . . ,- -0 
'l:"rJw~fr9'bbrn1_1 

U.Ju"f.f.un1_, A J wmrfr9fr UJnL'iJhrfr ufruUihJmJ Jb'iJ.[! 'lm"''b.f! r 
u1nL'iihrfr9 ~"''lJ tJ•uJ 'I,)"'J'bnrh'iJ w'b~"'/u w;.wtJbL-'f"LJ'b b'b[d wupumbJ1 

'1-rw'iint/_ "'"1."'9"LB1"s· nr A Jwmrfr9fr uw'b'fl! r.w1_wuwr t r-fr, wtufr'b.p'iJ' 
W"f.W9nLs1_h9 nw'iJ'ffr J wufr'iJ {ifbnrhJ w'iJ1 

U,J'l fdbnphJ w'iJ r.'iJwrwt/_nrnLfd JnL'iJ t mwlpu J wmrfr9P nw'iJ'ff! 

'l:"rJ'iJw~w'bnrh'iJ r.wztJbL"'' 'lr"''bn1_ /;[ mwtfr" t mt/_wJ 1_h~mnr'iibrfr 

ufrumbJm J 'I"J"Lfd 1nL'iJ nL 'bb9 n'l 'IJ"'I~'b ~wP,J w'b t.wrsfr [mclnLJf! • mt/_w.t 

1_b~mnr'iJhre r.wJwrhtn1 Jwmrfr9fr UJnL'iJbr nL t.wz1_htn1 UIJ'I- Jwmrfr9fr 

n.w'b'll!• ~'fm'bh'iJ.p 'I,)"'J'iinrb'iJ w'b~wP, 1_h~mnr'iibrfr wnwt/_ht'u'f"Ll'iJ .pw'bw~e 

Jbr 1_h~mnp'bbrfr ufrumbJnLJI 

fl.w'b'ffr J wufr'b "frJ'bw~tn'b (JbnrbJ "''" "-r"' r.f>J'iJ1_wJ J wrnrfr9fr 

nw'iJ'f/! 'fm'bbl'IL Jbfln'l-l! ' t_'iiwJwJ "f"'r.w'bp_tiLJ /; r.wztJ.bl Jbr Jwmrfrsfr 

tJ.brp_wt/nr .pw'bw~fr Jfr'bnr'iibre• P"'/9 "'!'f Jfr'bnr'iibrfr filfr1e ~"'r"'l t "
zwm Jb,) tf>'iJb[l t,bm£/LU[ 'lfrmn'[IIL{JJnL'iJ(! r.'iJwrw1_nrnL{JJnL'iJ t U1UI[pu 

"'1'1 Jbflmlfr Jbp_ pwt/_w~w'bfr'b "f"'r'lbsmJ Jm9'bbtnLl t;pb e'Ufdbr9"'ll! 

Jfr w'iJ'fwJ /..u 1_brw'bwtfr Jwmrfrsfr nw'iJ'ffr Jwufr'iJ [JbnrbJwJfr U1UfU1-

9"LJ9f!• 'bw ~mbu'bfr, nr Jb'iJ.p "'"1."'9"'9btfru tb'b.p O'fUI"''f"rJbl A Jwm

rfr9fr p n l n r ( r+ 1 l-r'f ~"'r'lfr Jfr'bnr'iibrfr 'lr" tfr'bbll!. frrw~w'bmJ 

Jb'iJ.p o'lm"''f"rHL b'iJ.p Jfrwt'b (r+1)-r'l- ~"'r'lfr "'J'b Jf>'bnr'iibrfr 'll'" 

tfr'bhll!, nrn'ii.p brfr'lwt/.nrnLJ b'iJ mt[wJ r ~"'l''IP 'lr"JP9 mwrpbr D 
'1-LmbrJfr'bw'bme ( "'/uf. 'iJ.pV frrb'b 9 Jbp_ Lr'/>1 "f"'f''IL 'bw~nLJ b'iJ D-'iJ ) 1 

'~-r"' r.wJwr t't• JfrwJ'b ,;.J'l- Jfr'bnr'bbrfr 'll'" tfr'bi.L"L9 "'r'l-b'iJ Pf"'LJ t • 

"I' r-e t.u1'iJ'1 j111w'iJnLJ t A Jwmrfr9 nLJ 'IJ"'IP'iJ ,..'iJ~wP, ulnL'iibrfr umw-
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-L'L""f"LJ'b .ew'bw~l!• 1_brt.fr'bfrs f;l "'r'fb'b r.bmbnuf {; "'J'f .!wmrfrsfr f!'b'f

t.w'br,."fbu P"L"r (r+ l)·r'f ~"'r'I:P .!fr'bnr'bbrfr 'lr" fp'bbll!' ll'b'b.e r. ... 'b

'lm.! b'b.e "IU In r" !/" n. UJ 'b '1: I! r, Ul 2. "b L n L ~ UJ 'b n 'b" 'b \ 

lfmmp~g~ n.wliqe fim2tJ.b1~u ll{bml! k gw~p ~wpq~ u{t&npGbp{t!J 
mligGbl pmpO.p ~wpq{t tf{tGnpGbp{tli: bpb wpq.bli qmliqm~ k k·pfl 
\mpq}l qpnj~g mmppbp D up.linpe. IUU{IU fim2tJ.b[nt. ~mflltl! nt.Gbli u{tUJJii 
WJq. D u{tlinpe bp{tqmtJ.npn'l (k+IJ·r• ~mpq{t up.&nplibpe· bpb Gpmlij! 
F-D[npli kl fimqmump bG qpnJ[l• nt.pbtfli ummp{tg[l n.mliqe fiwtJ.mumll k. i(-p: 

Opp'bw~'bkpt 

1 . <J.m'bkl 

J wut p P9 fr nw'b'fl!' 

/ 

( 

2-4 3 
1 -2 1 

A= 0 1 -1 

4 -7 4 

1 0) -4 2 
3 1 

-4 5 

IJp~l'"l''f ~"'l''fP "'J.., .!fr'bnpe, np'b e'b~w.t ~ WJ'l: Jwmpfrgfr ofkpfr'b d.wJu w'b~JnL'bnLJ,. 
l;wo[wuwp ~ 'll'"JP• flw19 A Jwmppflf!_ U[wpn L'bw~nLJ ~ 'bw/,_ 'll'"!Pfl mUip('kp kp~-

1'"1''1: ~ 111l''fP Jfr'bnp'bkp, opp'bw~' . 

1

-4 
d= -2 : j ~ o. 

2 -4 3 

d'= - 2 
0 1 -1 

Jfr'bnpe , "l't!_ k pfr'fwofnpnuf -~ d dfr'bnpf!_ , r. wo[wuwp ~ 1 - fr, f'WJfJ d' Jfr'bnpl!. kpfr'fw

ofnpn'l i"l'l'"l''l: ~~~~l''lP kp~nL Jp'bnp'bkp'b ~l l;wo[wuwp k'b 'll'"JP~ 

2 -4 3 2 -4 3 0 
1 -2 1 -4 1 -2 1 2 
0 1 -1 3 =0, 0 1 -1 1 =0, 

4 -7 4 - 4 4 -7 4 5 

lfLump, A ,fwmppgp nw'b'ff'_ l;wo[wuwp ~ kpkj!p • 

2 . <J.m'bkl 'f.twJ'bnpk'b w'b~wJu o[k~mnp'bkpfr wnwofktw'fn LJ'b k'bflwu pumkJI!. 

<XJ=(2, -2, -4), cz 2=1L 9, 3), cz 3=(-2, -4, 1), cz ,=(3, 7, -1) 
o[k~-np'bkpp upumkJnLJ , ,w'ldk'bl! 

( 
2 1 -2 3) 

-2 9 -4 7 

-4 3 1 -1 

Jw"'l'Pflf!_• npfr r. wJwp UJn L'bkp k'b .twnwJnLJ mofJwl o[k~mnp'bkp~ lJ.J'l: Jwmpfrof. 

ftw'b'fl!. l;wo[wuwp ~ kp~nLufr , j!w'bp "l' o[kpp'b dwJu w'b~JnL'bnLJl ,';,~ 111 ,) kp~('"l''l 
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lt_wp•fp Jp~"'l'f!_ 'll'"JP fl mwpf'kp ~' pu~ 'bpw'b kpfr'lwofnpn'l £·ppnp•f ~W(''fP kp~"L ,fp

''zmpk'bkp'b ~l l; mo[wuwp k'b 'll'"JP• 'J.pw'bpg t;km/,.nuf ~' np a1 h cz 2 o[k~mnp'bkpf!. 

"""'''",) upumkJnuf ~w'l•fnuf k'b 'f,)WJ'bnpk'b w'b~wfr• o[k~utnp'bkpp wnwofklw'fnLJ'l. 

h'bfl•uufrumkJ'bkppfl Jk~l!. ' 

n r"fbu "u.~mrp!Jp nu.~'b'l:fr "u.~up'b (rl bnrb.! "'lP. r.bmb w'b.e, IU"f.IU

B"L!Jh'b.e r.bmbl"'L "f'b'fnLdf!· nrfr .!u.~up'b wuqb[ tr u.~qb[p ""''l· 
llubli u{t tfmmp{tg{t q~mJiinpbli mliqm}u mn'lbp{t mn.mqh[mqnt.Jii 

~mlimln~ fi.mqmump k lipm qbmJiinpbli mli~w}u Ujnt.libp{t mn.wqb[m
'1Dt.Jii .}!WUmq{tli, WJU{t(i.}!(i' fiwqwump );- IUjq. UWIIlJ1r9r n.mfiq{tli: 

ll."fw!JnL!Jb f"L ""'" wr J' UllnrP!If! ZN_b'b.e 'I:Lfu"'qnr u.~'b~JnL 'bwq.tp 
1JffUJ1ndWdp 1 UIJUpb.j!'iJ' mn'lbrf! 'fiUrJ.'iJb'iJ.e UJnL'iJbr' "f"'r,"fiU'iJb[nq 'iJrw'iJ!J 

""''' wr'iibrc' <; rt."Lfru • .t "'mrfr9fr' 'lr" JP!I mu.~rpbr .tfr'bnr'iibrfr u.~nu.~qb
·L;.,'I:"LJ'b ~"'r'lf! lP ~"'r"'l .pn/uqb1, J!"''bp "I' zr•t.nL.tp9 'fbmbr.!fr'bw'bml! 

1./r .pnfuq nul, pu~ mqu.~J .!u.~mrfrsfr u.~.!b'b "" .!fr'bnrfr zrt.q"'.t .!fr'bnrl! 
lf"L"'rnL'bw~qp 'bnr .!u.~mrfr!JnL.!, k r,"'~"'n."'~f!' ll.tumb'lfr!l r.bwknL.! (;, 

n r 'b nr "Ultnrfrsfr nw'bq(! r.wqu.~uu.~r {; mqu.~J "u.~mrfrsfr nu.~'bqfr'b, 'frw 

r.bm .lfru.~d-u.~J'u.~'bw~ "'J'b r.u.~tf•uwr {; 'bnr .!wmrfrsfr 'l:r)"'J'bnrb'b u.~'b~u.~fu 

»Jnt 'bb rfr u.~nu.~t[b l"''I:"L J'b .ew'bu.~llfr'b, WJufr'b.e'b' f.u.~{u~fr'b ""' 111rP!IP 'l:.t"'r 
"bnrb'b w'b~·ufu Inn 'l b r" wnwt[bl"''l:nLJ'b .ew'bw~fr'bz 

0 l ' "., w ~· U.p'l:k'b § 8-hr .tu.'bnfl ~,..,, n w'br.wJm~•kpnof '1:-twJfr'b J.t.fr r.wn~w-

9"Lf/Jw'b['_ , 'ffrmk'bp 'bpw'b9 • 'f" LJwpJw'b h flo/no/ pw'IJwU[wm~Jw'b uwt;Jw'bnLJ'bkpe• 

JJ.J'l: uwr.Jw'bnuf'bkpf l;'bwpwofnpn Lf/JnL'b b'b mw[pu 'f.)wJp'b HwJuJw'b 'lw'fwpwp'l. 

Pi' l'"'l"l' t;. 111 m~nLf/JnL'b'bbpnof pnfnw'bsbl 'l.)wJp'b J.hhpfr t;wdwp • 'J.pgn L[! mpof-~ 

1; 'l .twJp'b J.hkpfr r.km"-Jwl ufwmL,fl!.· 

f;::.:: x1+2x2+ x3+3xl' 
f2= 4x1 - x2-5x3-6x :

f3 = x1-3x2-4x3-7x t' 

f ,= 2x1+ x2-x3 • 

~utp~..,ofnp ~ 'bpw'bfrs wnw'b d.'bws'bkl 'l.twJ'bnpk'b w'b~wJu J. /,.kpfr wn.wofktw'fnLJ'b k'bflw

.,J,umbJt 

IJw'f•fk'bp w17: J.b.kpfr upumbJfr 'l"l'.tw~frg'bkpfr dwmpfrge ' 

(
1 2 1 3) 
4 -1 -5-6 
1 -3 -4 -7 

2 1 -1 0 

£ 'f'"~,J,~,I' 'i.pw nw'b'ff!_' <f.kpp'b J.wfu w'b'~JnL'bnLJ f!_'i.~wJ kp~('"(''l: ~W(''fP .!p'b"['f'_ 'f{'"

fpfl mwppbp ~~ ('WJfl• fr'b~U[l.u t; k z m ~ umnLqk[1 'bpw'b kpp'fwofnpn'f f-"l"l' ~npu t;"'"' 

.hl'l'"l''l ~W(''fP ,fp'bnp'bk['f!_ :.wo[wuwp /;'j, 'll'"JP' 1J.Jumk'lfr9 t;km/,..,,_,{ ~~ np ,{/;[' Jwm

l"fs.Jr Ulnw£fr'b kp~n L mn'l£-pf!_ 'f .twJ'b"pk'b w'b~wJu /;~., fr u ~ kppnp'f "- ~"l'l'"l''l 

"'"'l k l'e ~Lfr'bk'b 'bpw'b9 'f.twJfr'b ~nJpfr'bwsfr"''i.kp, fl Lumfr mo[w.t 'lJwJp'b d."-kpfr ufru

.,kJaLJ fl ./,. f.l 'JJw;/r'b J.f,_kpf!_ ~w'lJnLJ .li'b npn'bktfr k'bflwupumkJe• 
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t;_b'b.[! Juunrfrsfr n_w'b'lfr Jwufr'b (JbnrbJwlfr Jfr ~·urknr r..bml..w'h.[! l..ut 

'l-bmbpultGmlime fimqmuwp k q_pnJlt WJS. L. U'ltmJii WJG qbtql!nt.tf, 
bp~ Gpw moqbplt U'lt~!J.. qnJnt.pJm.li ot.filt qc\-wJltli ~w}unt.U': 

ll.l'1 (JbnrbJw.'iJ Jfr nuz'J.nL{JJwJp Ul(''fb'iJ Ul"fUI!JnL!Jhl b'iJ.(! § 4~nLJ 

(8-(''f r..wm~nL{J JnL 'iJ/! }z 1-p!JnL.[! UIJdJ J bq m4_wJ !; 0 -(''f ~UI(''fP 'fbtnb('

Jp'iJw'iJm, "l'l! r..w4_wuwr . !; Iff'" I"' UIJufr'bJ!'h' m4_wJ !; n~r'1 ~UI(''fP .[!W

fi_UJ~nLufr Jwmrfrsl nrfr wJb'iJwpw('a(' ~Wf''ffr Jfrw~ Jfr'iJn('f! r..w4_UJUW(' !; 

'll'"IP' u.,umb'l.fr9 r..bml..nLJ !;. "l' UIJ'f Jwurrfrsfr 'll'"IP9 mwrpb{' Jfr'hnr

'hbrfr wJb'iJwpw('a(' ~W(''ff! "'".(!(' !; fl-/rsl UIJUfr'iJJ!'iJ\ Jwmrfrsfr fi_W'iJ'ff! 

n-frs P"J!f' !;, '1l'w r..wJwr !;l, eum 4_bre •"'.wsnLswtlfr, wn Jwmrfrsfr 

mn'lbl'fr Jfrt.k 'I"JnLfJJnL'h nL'bfr 'ltlwJfr'h ~w{unLJz 

fllwrlf. !;, "l' wl'1 r..bmkw'h.pnLJ ~wrbLfr tr '1bmbrJfr'hw'bmfr mn'lbrfr 

pnfuwrb'h {unubl uJnL 'hbrfr J wufr'bz 

ll'wuopf9f n.w'b'lf ~w2{bL"'- Jf WJL Jkfln'l l.u 'l"J"'-fiJn'-'b n~_'bf, "l'f ~w"f.{w~ 

~J Jw"'l'P9P n.w'b'lf Jwuf'b flbnpb,fuiJf ~b., L if "f.w~w'bl_n'-J 'lb.,bpJf'bw'buo'bbpf 

~w2{n,_J, 1J.1'b ~fpwn.{n'-J I; JfwJ'b WJ'b"f.fuf 'lk"f.ekpn,_J, bpp Jb'l "f.b"'e I; tf'bn,_J 

JfwJ'b fJw'bwl Jw"'l'P9P n.w'b'lf /, iP ~b ... wel'el'"'-J, .pk ~wln~w"f.bu np "1"'-'bbp'b 

b'b (~wJ "'"'lbl'e) ~w'lJn,_J 'f~WJ'bnpb'b w'b~wfu UJn'-'bbpf wn.w{blw'l"'-l'b ufumbJa 

0 l;wpw'fpb'be WJ'l Jbfln'lf' 

A Jw"'l'P9f tnW('('W~wG 4hwl}tnlutnpJnt.GGI.I' ~n'l.{nul k'b 'bpw ~b ... Liwl 

J.Lwrf.nfun'-fl 1"'-'b'bkpe. 

( w) kp~"'- "'"'lbl'f ~wJ bp~n,_ "1"'-'bkpf 'lPl'ewrf.nfun'-fl 1"'-'bf. 

(p) UJn'[/rpf (~wJ UJn L'btpf) ('UI'[JUI"f.UIUI~n<.Jf '[['"1"9 UIUI['['/r[' 91U..,~UI9111~ 

fl{n{. 

('l) npLI; "'"'lf'b (~wJ u1w'be) Jf wll "'"'l 'l"'-Jwpbte' 'bwfuw"f.bu pw'[Jw

"f.UI"'~w~ npl.l; fl{n{r 

{"2"' I; 'b~w"'kl, "l' IDWJl('W~wG ahml}tnlunt.pjnt.GGb(lp Jwmp~g~ nwGq[l lhG 
l}tnlunt.Jr l•pn[! 1 bflb J.Lwrf.nfun'-fiJn '-'bf {bpwpkpn'-J /;1 opf'bw~f ~wJwp1 Jw.,f.r/>9/! 

"1"'-'i.bpf'b, W"f.UI "1"'-'bbpf ufu.,bJe, 'lP"'wl'~{wJ np"f.lru {b~"'"l''bbpf ufu.,/rJ, ~ rf.n

fuwpf'b{n'-J I; fpb'b ~wJwpJbl! ufu.,bJn{r 1J."f.W9"'-9/r'bl! UIJ'l Jfwl'b ('l) J.Lwrf.n{unL

fiJw'b ~wJwp1 l!w'bf np (w) J. {p) J.J.w{rnfun'- flln'-'b'b/rpf ~wJwp .;,l'l w~'bkpl. /;t 

fl'n'[ i~[''l UJUI'bf w{blw9{P j-p'f UJn'-'bf' pw'[JW"f.WUJ~W~ k-n{r l;flb Jwuopp9p 

"1"'-'bbp Jf'bi_l. J.l.wrf.nfun'-£1 1"'-'bf ~w'b'lfuw'bn,_J l;f'b 

(1) 

(2) 

~wrfwuwpn'-fl 1"'-'bf 9"'-19 I; UJwLfu, np fp ~bpflf'b (1) ufu.,bJe 'lJw1'bnplr'b wpUJw

~wi"'{"'-J I; (2) ufurnlrJn{r {b.,l.w"f.bu, wl'l ufurnkJ'bbpe ~wJwpJkl! h'b 1., 'l['IM 
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-- •:wu.pfrfl/!. 1 'l,pw l.p[tnl"l UJ w bb w1l.twg'bl.tmf wnw£fr'b "Jwb ~['~bwulwu.fr~ ,, f•u~ 
.,l.uw J" L{'W [! Wbi_J n L[' J'bwywJ. "'"'lfr'b w1l.twf1bl.[n1 bn[' .umwgw J.'uonw£fr'b "'" /!.• w -

.. Jw"lwu.~w J. np/,1; fJ1n1, ,{/,'1,1' ~u u.wbwbl' - • 'II!. [' 'I 

I 1 0 0 \ 

0-1 -3 

0 3 9 
0 0 0 
0 2 6 

I 1 0 0 

·0 I 0 

0 0 0 

0 0 0 
0 0 0 

§ f f. q.OWJ~ll fiwt{wuwpnuilllip~ u~umlitilllip 

um..,9tfmJ' f- A J'"'mrfr9P9' bpiUb "'tfbl"'9bblntf "''l"'m tub'I"'J'bhp{f' 
UJnl.b(!\ 

(
au a12 • • • a1n) 

A= an an · • · a ~ n , . . . . . . . 
ast a s~ • · • asn 

(

a ll at 2 • • • aw b1) 

A= a.2•. ~22. ·. · ." ~:- ~ · ~3 , 

ast a., . • . asn bs 

J.. "-ztfbb.[! IUJ'I J'IUmrp9bbpp nUJb'f.brf!' ~bzm t- bfttumbl, nr A uaunpr
gr n.mfiqe ~·tf flaul_wuwp ); A tfmmpltgft n.mliqltG qauJ' tfbq tfltmqnpnl} 
w!J.blr k qbp~ftlirg: f>pn.[!, A J'IUurrr9P UJnLbbrfr9 tfbr9bbb.[! 'I,)"'Jbnpb'ii

IUbftiUfu UJnLbhpp npb.f- tuntutfbJtu'lnLJb upumbJ'. IUJb 'f,)IUJbnphb IUbf[tu/u 

fflpbp btub. A J'"'mrfr9nLJ'z b[J'b "'Jb "i"'r,"fUJbnLJ' f- bUlb. A -nLJ' "'"'"'

tfbltu'lnLl'b lfbb lnL l>tumffnLp JnLb(! 1 IU Jupb.[!b\ IU'[IUIIl IUb'fiUdbbpp UJnL b(!• 

'l,)~»Jbnf'bb "'Pm"'r."'JmtfnLJ' f- "'1'1 "P"'mbJ'ntf, "'"'"' A b. A J'Uimpp9bb

rP niUb'fbrf! I>IUtfiUutup bbt ~IU'tiUILIU(f 'fb"f.f!nLJ', dpU19bblntf "'J'I upu

mbJ'pb "''l"'lll IUb'fUJJ'bbrfr U[IILb(!, J'bb.[! ftum..,bwb.[! A J'IUUJrP9P 'I,)"'J

bnpbb tubft-fu UJnLbbrfr upumbJ', nrf! b. ~[pbfr A-nLJ' UJniUtfbl"''fnLJ'il 

upumbJ'z 

9-tl"'Jfb '>tutf"'u"'rnLJ'bbrp upumbJ'fr t:."'J'"'u'b'l lPbblnL ""'P9f!. 

trrtf ftbr"int/ nrnztfm.J' t- t:.bUJI.. l"'l flbnpbJ'tuJntf. 

~ r n b:b ftb r fr-~ IU "f b ll fr fr fl b n r bJ' IU bl 't-b-mJitli liwqWUQI-
pnt.UUbpft (1) urull!btfe liwtfwrnbq k WJii h tlltmJU WJU. qbllll!nt.tl, bpp 
elirnwJ&qmh- A. ummpltglt nmlqe liwqwump k A tlmrnprglt nmliqltfi, 

lJ. "'"' 9 n L J 91 IJop9nL.[! .(1) upumbJ'{! I>IUJ'IUmb'l f- b. fJn'l bpiU lnLtlnLJ'

bbpp9 J'bfte tpbp k" k2, ... , kn-f!' Sb'l"''lrblntf "'1'1 fl•[brf! (1) upumbJ'fr · 

J'b1_ 1Ubr,IUJU1bb rp tfrnfu wpbb 1 J'bb.[! ftumiUbiUb.[! S r,IUUI bnL£bnL fl JnLb'iJb r 1 

"rnb.[! 9nLJ9 bb UJIUlfU• nr A J'tumrfr9P tfbrt_pb UJnLbf! ""'b'fputubnLJ' 
\ .. 

t dbtu9tutl pnlnr uJnLbbpp 'lnLJ'tup(! P"''lJ'UJUftu111fttf"'tl t:."'J'"'Uf"'1111Uu-

fu"'btup1Ur k 1• k2 , ... , kn fltfbrntfz Pull A J'tumpfr9fr J'btu9"',) u1nLbbrr9 

1nLp~».[!"'bll'nrf! J'mbnLJ' f- btuh A J'"'mPP9P J'b2, "'1'1 "f"'1116.1Unnt[ f-t 

'l,)~»Jbnpbb "'Pm"'r.~»JmtfnLJ' f- "'1'1 J'"'mrp9/' uJnLbbpp J'ppn9nt/1 ~"'ll"'
'l"'rJ."'p~»r• A diU111rf.'JP tudbb J'fr utnLb ""'b7ftuiUbnLJ' t- UJnLb bUlb. A.. 
J'tumpp9mJ'. "'1'1 "i"'m6.1Unntf f-l 'I,)"'Jbnrbb "'Pm"'r."'lmtfnLJ' f- "'1'1 J'"'m

rfr9fr UJnLbbrp J'frt.n9nt[l ll.Juurb'lP9 t:.bmb.nLJ' f-, nr A b. A J'tumpp9bb-

rfo UJnL bbpfr upumbJ'bbre Pr"'r r.IUJ' "'r'Jbl! bb, nLump' pbl_Ufbu· 

Ul"f1U9nLI""',) t- § 9-nLJ'' S-t_IUtfriUbp tfbftmnpbb rr I» 1'1 bpftnL upumbJ'

bbrb nLbhb J'pL.biiLJb niUb'f(!• mrfrz funu.f!ntf' A J.. A ""'111Pf9bbpfr 

niUb'fbrf! r,IU"IUUIUr bbl 

2. 1-p9nL.[! "'lc/J' uttfiUtl (-, nr A J.. A ""'111rf9bbrfo niUb'fbrf! ""'

tftuuiUr bbl ll.Ju111b'lP9 t:.bml..nLJ t. nr A J'tumrP9P 'f,)IUJbnpbb IUbftiUfu ' 

UJnLbbrfr "'J'bb J'fr IUniUtfbl"''fnLJb upumbJ Ylfbp 'I,)"'Jbnphb "'bftutfu 
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..ulmbbrfr wn.w'{b["''f"'-lb ufruurb,f bwk A .!wurrfrsnLJ't lllu"'ftun'{, "'l'1 

.ufruurbJ'p J'/tpnsml_, nwurfr J.. f!.b'lr.wbrw"'bu A J'wurrf.s/t uJnLbbrf. ufru

urbJ'p J'ftpnsml_, 'f<lwlbnrbb ~wrurwr.wlur'if. A J'wurrf.sf. '{brf.pb uln'-bf!.l 

1,burl..wpwr, 'f"l"'fllnLb nLbfr 'l"r<lw~f.s'hbrfr wJb"'fru/t upuurbJ'' kl' k
2

, 

... , kn. nr A J'wurrf.sf. UJnLbbrf. 'I"'"Wrf!.' "-"r9t'w.l r.wJ'w"'wurwu[uw

·t ... pwr kl' k:, •. • , kn 'l"r<lw~frsbbrn'{, r.w'{wuwr ~lfbp W'[WUJ w'b'lwJ'

bbrf. ul"'bf!, "- 'lr"' ""'""'r l;l k1, k2 , • • • , k 11 fJ'ibrl! ~"''~""'-" bb (1) 
ufruurbJ'ft l"'-<lnLJ'I U.lu"fpun'{, A J.. A J'wurrf.s'iJbrf. n.wb'lbrf. r.w'{wuw
pmfJ J"'-b{•!J p[unLJ' I; ( 1} upuurbJ'p r.wJ' wurb'ln'-fJI"'-b[!• 

fil'bnrbJ' wb trfr/_ W"fWS"'-!J'{wJ I; 1 'In'iJ~rbur orpbw~bbrm J' briU 

.~frrwn.J'wb JwJ'w'bw~ "'bure 1; 'bwfu r.wz'{b1 A J'Uiurrfrs/t n.wb'fl!• nrf. 

-t.w.twl' "'"UJ.[l I; 'lurbbl 'lr"Jf9 urwrpbr wl'b J'pbnr'"""rf.s J'b~l!· nrfrb 

brf.lf.IU'i.nrn'l P"L"r J'pbnrbbrl! r.w'{wuwr bb lf.r"Jfl fil'lr'l IUJ'I lfbfr M 
J'pbnrf!l '1-rwbfr!J r.burn "'Lurll I; r.wz'{bl A J'wurrfrsf. P"L"r wJb J'p

bnr'hbrl!• nrnb.[l brf.qwtJnrmJ' b'iJ M-l!· pwl9 J.bb "fiUriiLbw~'{mJ' A-mJ' 

(wJu"'bu ~nJ.'{wJ' (1) upvurbJ'p plim_pwqph q.bmbpuftGwGmGbpe}: GfJb · 

brwb.[l P"L"rb ~~ r,...,'{wuwr bb lf.r"IP• w"'w A J'wurrf.sf. n.w'iJ'Il! r.w

.'{wuwr I; A J'wurrf.sf. n.wb'lf.'iJ, "-'If'"' r.wJ'wr l;l (1) upuurbJ'l! r.wJ'wurb'l 

.1;, r.w~wnw~ 'lb"'.f!"'-J' bw w'iJf,UIJ'wurb'l upuurbJ' /;1 IJ.Ju"fpum/1 'Irnbb

·~brf.-'Iw"'bllf.P fJbnpbJ'wb ~wrbtf. I; dt..w~br"'bl bwk "'Ju"'bu' qhiJftli 
6w~wuwpnt.tfGbpft (I} uftumbtfe WJG lL uftwJG IUJfi q.bUJ.I!nt.tf k 6wuw
\Db'1, bpb fipw pntnp plim.pwqpftL q.bmhptfftliwGmfibpe fiwtJmuwp bfi 
qpnJft: 

ll.JJJ' b'hfJw'lrbb.[l, fJb ( 1) u fr u ur b J' f!. r. w ,f w ur b 'l up u ur b ,r 1; 1 
lfrn'iJb~brf.- 'Iw"'buf.f. fJbnrbJ' wb, nrf. J'pp_nsn'{ J'b'iJ.[l "'"'rlf."'-" bb.[l "'J'I 

upuurbJ'p r.wJ'wurb'l [pbbtr• r.wuurwmmJ' I; J'putlb {nu'JJ'wb '1"!"'-fJJnLb[!l 

Utuf{UIJb> WJb }_f UIW[fU pnJnr (nL<lnLJ''iJbrf!. 'fUJbb(nL nrkl; 

Lf n r 0 b Ul ~ w b b 'l Ul 'iJ Ul ~: ll.JJJ' J'bb.[l Wb!JbnL" Lbe "'1'1 "''""'1rfb1 

'1-f.!J"'-.[l A "wurrf.sf. nw'iJ'lr. r l;t />'iJ}."fbu bwfunr'l "fU'r"''frwtf>nLJ' 
"'"fW!JnL!Jbl lib.[!, r-e' r. .... q .... uwr I; A J'wurrf.sf. 'f,}WJbn('bb w'bftw[u urn

'lb rf. wn. .... rl_b l"''I"'-Jb fJ'{/rbl '1-fr9"' .[!I "'"'rlf."'fJ JWb r.wJ';., r• A "wurrf.s/t 
IUn.wp_pb f urn'fbrf!. 'fOWJbnpbb W~l~w[u IJ'iJ, pu~ J''iJwswJ urn'fbrf!J JIIL

rW.f!Uib}.JnLrf!. brUib!J 'l<lwJfrb ~mfppbwsf.w b 11.1'1 '1""/.P'"-" A J'wur

r/ts/t UlrlWl,fb f UJn'[b(>{! biiLJb"f.bu ~~fhQb 'f,}UIJbnrb'iJ wb~w/111 .[lWbfr 

nr 'iJrwb!J J'pp_J.. wJ'b'iJ "" 'f,}WJfb ~tu[umJ' ~(pbb(t 'f,}Wifb ~wfunLJ' biU/,. 

A ""''"l'P9/t wn.wpf.'h r urn'lbrfr "PP.."- ('>f.zbt '{bfturnr'hbrf. 'f"'-""'rJ'wb 
uwr.J' wbnLJ' f! }1 ll.l'iJ" '-r.burl.. , A J.. A J' IU.nrf.s'hbrf. n.w'iJ'lbrf. r.w'{Uiuwrn'-fJin'-

"itfrs t.burbnLJ' 1;, nr A J'wurrf.s/t UJnwp_p'iJ r urn'lbrf!. 't"''l""'-" bb brw 

Jb1_ 'J,}LUJbnrbb Ulb~w[u "'"'lbrf. wnwtJbi"''l"'-Jb ufr,urbJ', wlufb.[!b' WJ'f 

"wurrfrs/t w.!bb "" "'Jl '""'l ~r,Uib'ffruwbw wn.wp_frb r urn~brf. 'l<lwJfr';, 
~nJ'pfrbiU!JfWI 

UJuurb'lf9 r.burl..nLJ' I;' nr ( 1) upuurbJ'p IUJ'bb "" r,IU"IUUIUrnL.r 

~w~b{/t I; bbr~IU~UI!Jbbf nrnz 'fnrJIU~f!Jbbrn'i '{brsrwJ wn.wppb f r.w

'{wuwrmJ''iJbrf. '1"'-""'rP urbu.[ln"' r.burl..w"'bu \ Wll1Ul_fb r r.w'{wuiUr"'-"

bbrf. ufruurbJ'fr wJ'bb J'p {!'b'lr.wbmt• [nL<lnLJ' ftpw'{wrwr/t bwk (1 } ufru

urb.!fr P"L"r f.w'{UiuiUrnLJ"iJbrf.bl ~IU'{w~wb I;, r.burbw"'bu, 'lmbb l 

aux1+a12x2+ · · · +a1nXn=b •• I 
a21x1+a12x2+ · · · + a2nXn=b2, 

. . . . . . . . .. . . . . 
artxd ar2x2+ · • arnXn=br 

ufrumbJ'fr P"l"r l"'-Jn,_J''iJbrf! l , . 

'llwbp nr ( 2 ) r.w'{IUUWrnLJ'bbrf. Ulbr.wJ<nbbrfr 'fnr<lw~fr!Jbbrfrs ~WI[• 

J'e'{wJ urn'lbrf!. 'f,}Wibnrbb Wb~IU[u bb, WJU/tb.[lb' 'fnrJw~p!Jbbrfrs ftw'l

J'e'{wJ J'wurr/t!J{! nLbf f n.wb'ff!> Ul"fW f~fi /,_, (11U!Jf 'friUbf!J> IUJ'f J'wur

rf.s/t r-r'l ~"'r'lfr J'frbnrbbrf.s 'f"bb ,fb~f!. uriUrfl"r I; lf.r"l f91 bfJb r=n, 
"'"/"' ( 2) upuurbJ' [! ~[pbp n urbr.wJurbbrn'{ n r.w'{UiuwrnLJ'bbrfr upuurbJ'' 

f!UUl "r"'-" ufruurbJ'ft 'lburbrJ'frbwburf! 'lr"JP9 urwrpbr 1;. WJu/tb.[lb' WJb , 

r.bwl..wpiUr b...,J.. (1 ) ufruurbJ'l!, ~nLbbbw J'ft...,~ l"'-,)n,_J', IUJb I;' 'IrwJ'brf. 

~wbnbn'{ nrnz'{n'[ l"'-,}"'-"(!1 

'1-frs"'-.f! "'lJJ' r<n J.. '1P9"'-ll• nrnziU~frn'-fJJIUb r.wJ'Uir• qrnJfr!l 

Nrwrpbr r-r'l ~"'r'IP J'frbnrl! U111Uif.frb r wbr.w,urbbrf. 'f"r<lw~frs"bbrfrs· 

~"''lJ''{w<l .!frbnrb /;1 (2) r.w'{wuwrn'-J'bbrfrs l"'r"'ll"'bi.J"'-r"'-" Xr+l' 

Xr+2• •• • , Xn wbr.w,Nrbbrn'{ P"l"r Ulb'fiUJ"iJbrl! urb'[Uipn[ubb.[l IUP._ J'IUU(! 

J.. "'!'1 Ulbr.wJurbbrfr r.wJ'Uir f!burrbb,e nrnz Cr + l> Cr +2• • • . , C11 Ulrclb,ebbr" 

Ubb,e ~uurwbwb.[l xl' x2, .. . , Xr Ulbr,IUJIIfbbrf. bftiUurJ'IUJ'p r r,IU"IUUUirnL.t

bbrfr r.burl..l"'l upuurbJ'l!• 

aux1+a12x2+ • • +auXr=b1-a~or+ t Cr+l- • • • · - atnCn• 
a21x1+a22x2+ · · • +azrXr=b2-aN +t Cr+l-:- · • • -a2nCn• { 3)• .. . ......... . • ..... . ........ . 
a 0 x1+ ar2x2+ • · · +arrXr=br-ar.r+1Cr+1- • • • -amen• 

lln ufruurbJ'ft b~w'{'J'wJ'p ~/trwn.blfr I; 'IriUJ'brf. ftiUbnbf! J.., IUI'f "'wur

b.wn.n'{, WJb nLbfr cl' c2 .... ,cr J'ftw~ L"'-Jm..J'f!l llftbbri..nrbb, Cp c2, ... ,cr• 
Cr+l>••••Cn fJ'{brfr ufruurbJ'l! ~[pbfr l"'-,},,_,j' ( 2} upuurbJ'fr r,.,,riUrl -flwbfr· 

nr Xr+ ,, ... ,xn wbr.wlurbbrf. ( "'lu"'bu ~nJ.'{w<l' mqmm wfifimJmlibp~)' 

r.wJ'wr Cr+l •···•Cn wrclb.[lbbrl! J'bb.[l ftwrn'l bb.[l f!burrbl 9wb~w9w~ 

~br"f""> Ul"fUI "'1'1 biU'illll"fUirf.n'{ ftuuriU!J'{bb ( 2) upuurbJ'" Ulb'{brt J!IU

bw~nLfJJIUJ' (I urwrpbr [nL<lnLJ'bbrl 

UlnLu ~"'l"frs· (2) """.,'"" wJ'bb "" l"'-~"'" ~-UirbLf; I; UuriUbwc 
WJ'I blllbLII"fUirf.n'{' b[il. ur'{w.l I; (2) uft .. urbJ'fr nplat. cl' Csm·rCn L"'-,},._,f, 
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<UI."I.IU nr"l.bu wqwur w'bf:.wlur'b/.rfr wrclb,e'bbr ~4.brfl'bb'bl! Cr + l'"''Cn P4.bre• 
U1'b clwJw'bw~ c1, c2, •• • , Cr p<[brl! ~pw<[wrwrb'b (3) ufruuriiJfr'b h, 7-rw 

J",wJwr h• ~~W'l_J'bb ~»J'J- ufruurbJ'fr Wlb J'frw~ fnU)nLJ'(!, nrf! r.wz<[4_nLJ t 
11rwJ'brfr ~w'bniln<[: 

,. Jfr r.w4_w,el1Ln4. 4_bre wuu,)'bbre• IIUlWbm.J b'bl! 't J w I fr 'b r, w

·4. w u w r n L J' 'b b r fr ~ w J' w " n r u fr u Ul b J fr l n L .} J' w 'b r, b Ul h I w l 
.IJ w b n 'b (!• 

'1-frsnL.[! urr4_wcf t qh-mJltli fiw!J.mumpnuflibpp. (I) fiwlfmwb't up.u
rUlbll'e LL q.p.gm.~ qnpb-m~p.glibph qwq_ll'qmt\- A ll'mwpltglt nwliq~ r It: 
.A-nuf ~liwpbli~ r qh-mJfinpbli wliqwJu mn'tbp LL (I) up.uwbll'nt.ll' pnq
,fibli~ tfltwJii WJii fiw!J.wumpnt.ll'fibpe, npnlig qnpb-mqp.glibp~ ll'mlim.1f bli 
-~limpqwh- mnqbplt ll'bt_: U.a fiwqmumpnt.ll'libpm.ll' .tm}u ll'wunt.ll' pn'l_
fibli~ r limm m.Jii"lltult mli fi wJmlibp, npnlig qnpb-wqp.glibph qwq_tftlwh
q.bmbpll'plimlim~ mwppbp ); q_pnJlt9• p.uq ll'liwgmg wlifiwJinlibpe lim
tfmpbli~ wq_ wm wlifimJmlibp LL mwlibli~ liwil_ wumpndlibpp. w~~tfmue: 
Uq_wm wlifiwJmlibpp.li mmtnil_ gwliqwgwh- pqmJP.fi wpdb~libp LL l.Jpw
tfbpp qwlinlinq fiwzil_btnil_ ll'lim~twh- wlifiwJwfibplt wpdb~libpe. tfbG~ 
<Ummlint.ll' __ bG~ :CI) utlUmltll'~ pntnp tnL~m.tCGbpe: 

£rwsnLsfrt_ ~br"l.n{J'fr w'b'twJ'IIIU at..w~br"l.b'bl! J'br ~n'J.J'frfl uurws-
4_wJ r.burhJIUl Wf''J-JnLb.[!(!• 

(I) fiw•fwmb'l ultumbtC& 1l1Jii Ia. ll'ltwJfi WJfi dwtfwlimq mlip. up.mlJ. 
tm.b-nd, bpp A ummpp.gp. nmliqe fimqwuwp); mlifimJmGbp{l pil_ltli' r = n: 

0 r "t w ~ 'j, b r· 1 . l,m. ~bl r, /;.,.[,_J"'l upumh.!l!.· 

5x1- x2+ 2x3+x4=7, ) 

2x1+ x3"f-4x3-2x 1=1 , 

x1- 3x2-6x3+5x ~=O, 

U.J'f upuwb.IJ.. ~ 'f"P~"'~Pfl~'hf'i'fl l,w'l•l•fw"' ,i wmrfs~ nwt'fl!. r.wqwuwr I; hp~nLu/•• 

npn1_ f, /;.,.[,_ hp~f'"f''f ~"'f''fP "'Jt ,fptnrl!.• npt )l!.t~w~ I; Jw~npf•gp qhppt J.wfu wt

.l!.:nLtnLJ, r.w,fwuwp il; 'll'"JP> ['"' !!'! 'bpwt ht'/"l"''{"f'"'l bl'l'"f''f f,wp'fp ,fp'ilnp'ilhpf!. • 

. hp~n..ut /;£ r. w•/wuwp:ht 'lf'"J/" fo"wJg f!.b'll"'/in[w,)- Jwmppgp ""'t'll!. r. wqwuwp I; 

bphj! /• • /!wtp np' 

5-1 7 

2 1 1 = .....;35~0· 
1 - 3 0 

U.J<Hnb'lf!:J r.,b.,./,nl.J 1;, np upumbJt wtr.,uJwmh'l upu~nbtf 1;. 

2. {n'.. ~ bl f, /;.,.[,_J"'l upumb,fl!.· 

7x1+3x2=2, 
x1-2x2=-3, 

4x1+9x2= 11• ) 
'J.np~wlt}s'l.hppfJ' ~-..,,,,fqw~ J."umppflp nwt•it!. r.w,fwuwp I; ht'~" '- "fo , "'J"Ptl't' . r.w./w

uwp I; •u 'br. u•Jm'bb;pp P•U.t, f:'b'fLWJtw~ . ,fwm[•pgf n.w~"ff!. · bnLj tulb " r. wqwuwp I; hp-

9 0 

~nLu/" U.JUU[pu m/ , upumh<lf!. r.wJwmb'l I; It n L~<p Jf•w~ l"L~nuf , U/wmb,fp wn.wlf•'iT 

/;['~" '- r.w•[w uwpn LJ'bbpp J. wp• Jwubpf!. 'f~WJb"f'b'b w'b~wp• £t . l" L~hlnq WJ'f h[l~u L.. 

r. w•/wuwpu LJ'bhpp upumb•ff!. , ,f/;tl! w'b f, wJm'bhp/• f, wJwp ~umw~<Wb[> f, /;"'/,_J"'l "'[' 

Jbl'thpf!. · 

5 23 
X =-- , 2 17 

~h2m I; ~nbu'bbl , np "'J" l" '-~n L Jf!. pwqwpW[IIIU f I; 'bw/,_ ht' f'"f''f r.wqwuwp•fw'bf!.' 

3. {nL~bl r, /;.,./,_J"'l upu~nb•ff!.• 

x1+ x2- 2x 3- x,+ x,=l.~ -
3x1- x~+ x3+ 4x,+3x,=4, ·• 
x1+5x2-9x3- 8x ,+ x,= O: , 

lJ,J'b r. w,fwmb'l ufwmbJ 1;, l!w'bp np J..'bi"lhn f!.b'fl"'J'bw~ ,!wmp/•g/• n.w'b'l·f!.• WJtulb u· 

(·l upumb,!f• 'f"l'~wH•o'bLpf•fJ ~"''lJ•fw~ Jwmppyp nw'b'll!. r. wqwuwp I; hp~nu•f" U.nw

f p'b /,_ ht'l'"l''l: r. wqwuwpnu f'bbi'P J.wfu Jwubpf!. 'l~"'J~'"f'bt u•~·~w{u £'b , l!wtp "lr 

x1 [,_ x2 w'b r. wJm'bhf'i• 'l:"f'~wH•ythpf•!J ~"''lJqw~ hp~f'"l''f ~"'f''lf' 'l:£·mhpJp'bw'bml!. · 

' "'""'.""'[' i f; 'lf'"J/" l,n L~nLJ b'b l! WJ'f bp~nL r. wqwuwpn LJ'bbpp nfwmbJf!., £!." '" 
npn u l' x3' X '• ' x, w'br.w,m'bht'l!. r. wJwpu LJ h~.l' "''l"'"' w'br.wJm'b hp, mwbnLJ L'be· 

r. wq•u•:wpnuf'bbpp w i_ Jwul!. /,_ f!.b'[.nLtnuf, "l' 'bpw'bg mpqw~ £·'b "l'" 2"'~P £i{wJ/•'b wp.

Jbl!tbp , · lfppwn.bl"'/ lfpw.!hp/• ~"'~'"~'£!. • J b'b l! umw'buuf htr' 

1 7 7 
X - - 1 -x 1 -x ' 3--

4 
I 

4 
' 31 

4 
4 

U.Ju r.wqwuwpnL£iJn~-'b'bhpnq "['"2"-"'· J I; upum£Jp (IGq fi mGnL(I tnLc\nl\f(l: 'Lt'"' 'b9 Jhi_' 

IU'[Wm W~l r, WJmthf•pb "'"'l"'' ftw•fwqnp fJ1wJ/•'b wpJhl!thp, J bt /! ~n~nwtw'bl! Jbp 

u/•um£Jf• P"l"f' l"L~nl. ,f'bhpf!.' U.Ju"lbu, tfhp upumbJf• l"L~nuf'bbp ftlp'bb'b, opp'bw~' 

1 . 1 1 
(f~ 5, 3, 0, 0), (3, 5, 2, 1,-2), (0 , -4' -L L 4) qh~mnp'b hpf!. " wn'b· ll'JII L/1 

~"'l'fpg , X1- /• [,_ X2-p-- wp~nw f, WJmnLp Jn Lbb£pf!. f!.'i,'f f, w'bn L[' £RL~n LJpg mb'l"''ff'/;ln1 

Jhp upumb.!J.. gwt~WfJW~ r, ,;, ,,WUW[IJWb Jhy_, 0['/lbW~\ hp~f'R[''fn LJ, Rflf!_ WILWi_ il;r· 

'fP"'"'l'~qw~, ,fb'b l! ~nmw'bw'i.l! tn LJ~<n Lp J"L~" 

4. {n <- ~hl r. b~nftJW[ upum hJ[!_. 

4x1+ X2- 2xr~ x•= . 3,1 
x1-2x~- x3-r2x 1= 2, 

2x 1+5x~ - x:=-L 

3xt+3:x2~ x3.- 3x,= l : 

ft'bwJW~ wt r. wJm'b h[' P £iP11!. r. wqwuwp I; r. wqwuwpnLJ'bbp/• £i q/•'b , f'"'J9 u/•<~-

,/;J/• . 'f h"',hpJp'bw'bm[!_ _r. wqwuwp I; 'll'"JP "-• "'J'f "l"'"''"'""" ' lfpw<fhpp ~w'bn'b f!. ~p

pwn.hll• i_ b 'fnp~wldo'b ~r('9 ~w'[Jqw~ :'"'"'l'P9P n.w'bqf!. :r.wqw uwp I; hpb j! /•. WJ~ 

""'"'l'PH/' ·fhrf!'b' w i_ wt~JriLtn-...1 f!.'b~w~ hrr"i''f ~"'l''fP Jf!'b"l'l!. "'"'rr hr 1; 'lP"JPfl' 
f:'b'l:l;,j'bi[iu~ Jw.;.rhi/< n.w'iuj l!. t,. Lj'h ulbu r. wqwuwp I; hphf!/'• ."uJupt j!'b' 'u/w~nbJI!: 
~-J~m4:1 ·*• 'J.p in arl'.lth'rf[! · (p'I'J'i. · w <~a~i_f;, ' -Ef.plr[! . ~· wl{_w.,_wpnt. J'i;hpf!.> f_uul ' h'(' ri~J '! 1 

·9] 
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'"'"'r,"'l"'l' r.wJwrbtn<f "''l"'"' w'br.w;ur, Jb'be ~uurw'bwile uf.uurbJf. l!.'l,'lr,"''I,"Lf! LnL
J.nLJf!. r.burl;wl UJbuen<f. 

5, 'J.f.f/nLj! ur<fwJ. I; n w'br.w;urilbrf. 'f,~wurJwJp n+l ~W"WUW['nt. J'bbf'f. uf.u- . 

. uri.Jr A e."''lLWJ'b<fwJ. Jw~nrf.9'b UIJU 'lb"'.enLJ ~L""'" (n+l )-[''l ~"'l''l:f ewn.w~nLuf. I 

Jw~nrf.9• bpb Jlsr uf.u~nbJe. r.wJw.,./s'l 1;, "'"1."'• "rnilb~l.·rf.-'tw"'.bllf.f. pbnrbJw;f. 

~wJwJ.w;'b, A Jwurrf.9f. 'lb"'brJf.'bw'b~ne. "'.b"'e I; r.w<fwuwr tf.'bf. 'll'"Jf.• 

U.;u"'.bu, 'lf9 nLe ~n<fwJ. 1; 

•fru,bJe.r U;t r.w<fwuwrnLJillsrf. 'l"l'J.w~f.9ilbrf.9 b. "''l"'"' w'b'l:wJ'bbrf.9 ~"''lJ<fw~ 

1 -8 3 

2 1 =-77 
4 7-4 

"1·/un'brJf.'bw'b~nf!. "'"'l'P'Isl' I; 'll'"Jf.91 nLu~nf. uf.u~nbJI!. w'br.wJw~nb'l l;r 

~w~"''l"'l'J. "'.'b'l:nLJf!., f!.'l,'lr,,..'l,l'w"'.bu, ~"'l'"'l I; ~/ot"' Hf'bbl, ew'bf. "l' A 
Jw~nrf.9f. 'lls"'bl'Jf.'bw'b.,.f. 'll'" tf.i11stnLf1 lf r.buob.nLJ A b. A J"'"'l'f9ilbrf. ,.;,'b'l:bl'f. 
~w<fwuw['nLp JnLilf!.t 

§ 12. q.OWJ~b 1\wliwulm fiau{wuwpnulbbp~ u~umbllbbp 

'twfunr'1 "lwrw'lrwftnul umws.J.wJ -r'IJ" .. "b,e"iihrl!. ~frr-n.h"b,e 11.\-m· 
J~G. &mllmuba. 8.m1[ mumpnt..lllibp~ 'lh"l.efr f.w.t wr' 

a 11x1+a12x~+ • • · atnxn=O, 

a)1x1+a12x2+ • • · +amxn=O, ( 1) . . . . . . . . . . . . . . . . 

"J('n"b&~flr•"IU"f'ufr/r (1flnrfl.!wrfrs .pfunL,/ b nr UIJ'l ufrumh,/f!. ./frz.m t.-

.Jwmfl'l b .ew"iifr nr flrn"iihrfrs ~UI'""IU,} UJUI"ii U14.htwsnL./f!. l_P ~IU('n'l 
pwrar-s"iiht Jwurrfrsfr n.w"b'll!.' N-r~h, Ull'f hr£nLJ t- 'iJw£. w"b.!frt.w
-Mf.hu' (1} ufru,h./1!. ~w'iJfuwt.wrurnrhL n&."b/r (0, 0, .•• ,0) qpnJI.DI{mfi lD'L
.ant.llt 

'1-frsnL.e (1) ufruurh.!fr 'l"r6w~fr'!l'iJ1srfrs ~w'l.ti.J.wJ A Jwurrfr!lfr 
o~~.w"b'll!. '•.J.wuwr t r-frt t;ph r=n, m111m qpnJ•\mG. lnt.lnt.llJ! (1) u~u
mW~ 6.aallaap \1~G.fl ll~ml{ tnt.~n.ule• ~ul{ bpb r<n, WUJ.W u~umblle 
\nt.G.bliaa &mL. •t. qpnJm\aaG 1•'-~nuCiilrp &. •1'1 P"L,.r f."&.J,n .. .r;,/,1'1!. tl!•• 
~ -

'ithtnL f,,.../wr O'lUJUI'lnrJ4_nL,/ t- 'iJmr'iJ ./bf1n'1f!.J fr'iJl_ nr .J.br£.m.t O'ltnW

.If"rJ.J.bs ~tu.!tu.J.nr f.w.J.tuuwrnLJ''iJhrfr ufruUJhJ'fr 'lh"fJ!IfL.!t tfmufimtl_npm
p.mpo n mlilimJmG.bpmJ. n q~mJ~G. fimtfmubn. fimtJ.mumpDl.ulibp~ up.umb
ue UIJG. IJ. uP.mJG. WJG. dmtfmfim~ Dt.fiP. Dl_ qpnJW~mfi lnt.c\-nt.tffibp, bpp. 
WJq. up.umbtf~ qbmbpuP,G.mlime liwtJ.muwp ); qpnJp.t: l•rn,e, wn 'lh

"'hr.tfr'iJw'Utnfr 'lr" lfr'iihll!. f.w.J.wuwrwqnr t- 'iirwil, nr A .tw.,rfrsfr n.w"ii'll!. 
,.Pn,gr t- n·frs: U'Jnt.u ~n'lllp.g, bp-b fiwllt~~ubn. fimtl_wumpm.uGbpp. up.u
Ulblfnt.ll fiwtl_mumpnt..lllibpp. pP,tJ.e t}tnj!p k mlifimJmlibp~ ptl_p.g, wupo 
up.umblfe 11l&.tqWjUWG. Dt.fiP. Dl_ qpnJW~WG. lDt.!}nt.tffibp, ,ew'iJfr nr WJ'I 

_,.h"l,en&.J' n.w'iJ'll!. 1./r ~wrn'l f.w.J.wuwr tfr'iibt w'Ur.w!"''iJhrfr filqfr'iJ. w1u 

wr'JJifL"iiJ!f! "" w'iJ,w./ wr'lh'iJ UU1ws1_ht t § 1-nLJ' WJl 'JWUin'lnLf1JnL'iJ'iJhrfrst 
"'""'Uif'~/;'f,j!l Jwu'bw<fnf'UI['UI['I n w'br.w;urilbrn1 n-1 r.wJwubn. r.w<fwuw['nLJ

"j,bf'f. uf.uurbJ/!.1 f!.Uur n['nLJ f!.'l,'f:nL'I,/;'f,/!1 n[' Ul J 'f r, W 1 Ul U Ul ['II L J 'f, b ['" J. W fu 

.r U1 U b [' f!. 'f.).WJilnrb'f, W 'f, ~ W fu /; 'br 'J.f.9nLj! UIJ'f: uf.uurbJf. 'fn['J.w~f.9i,/;f'ffl ~IU'fJ-

4wJ. Jw~nrf.9'b I;' 

• } 
Mi-n1 iltw'bw~bile (n-1)-r'l ~"'l''lf "''"' Jfilnre.• nril uurw91nLJ I; A Jwutl'f9fff, 

-;,l'"' Jl.i_ 1-[''l "'"'II!. i_i.i_lstn1 (i=L 2 ... ,n)t 

ll1'1 'lbutJ!nuf' u~umbJ~ JRl.~n .. JGbl'~9 Jb~l' ~~~G~ 

MI'-Ml, M 3,-M:. . ··' (-Il-l Mn (2) 

t~bp~ u~uonb.Cpo ~u~ w.CbG d~ WIJ JRl.c\nt.J ~~~G~ WJU JRl.c\JwGp fiwJhJwmw~wGr 
11. "1. w q n L 1 9' flw'bf. "l'• !!.""' "'.wJJw'bfr, A Jw~nrf.9f. n.w'b'll!. r.w<fwuwr I; 

{n-1)-f..• "'"1."' Mi Jf.ilnrilbrf.q 'ln'bls Jb~l!. "'.b"'e I; "'"'l'Pbl' tf.ilf 'll'"lf9· pn'l w;'l 

Lfi.f. Mn-1!.' Ubr uf.u~nbJnLJ Xn-e. "''l"'"' w'br.,..,.,. r.wJwrbtn<f, w;'b urb'lwofrn/uh'be 

..,i_ ~n'IJI!., "l'f.9 r,/;.,.n ~u~nw'bw'be' 

auxt+ at~x2+ · • • + at•n-tXn-t=-atnXn, 

a21x1+ a22Xz+ • • · + a~.n-tXn-1 =-aznXn• 

·t,r,.Jhrf. ~ut'bn'b/!. ~f.rwn.bLn<f, Jbile ~u~nw'bw'be ~n<fwJ. r.w<fwuw['nLJi.bl'f uf.DutbJjr 

J!.'f,'lr,..,'f,,Lf' [nLJ.nLJf!., nrfi., "'."'f''f J.b.wofrnfunLPJnLililb['/o(f r.bmn, ~w['blf. /; mW[ ~b

mb.Jwl rnlsuel!.• 

n-iMI 3 
Xi=( -1) Mn Xn• 1=1, 2, •.. ,n-1: ( ) 

J:i.'I"Lill.t"1 Xn==(-1 )8
-

1M8 , Jb'be ~uutw'bwile' Xi=(-l)Zn-:-i-1 Mi, (i=L2, .•• 
, ... , n·-1) ~wJ, ewilf. "l' (2n-1-l)-(1-1)=(2n-21)-i. 'f"LJ'f fPM 1;, 
Xj=(-I)i-lMp w;uf.ileil' (2) P1hrf. ufuuri.Je /orne ~tf.'bfr Jbr r.w<fwuwrnLhl.l'fr 

9 



upumfu fp fn L<'tnufe_ , IJ.J'f upumfnfp 9w"b~w9W~ WJf fnL~nufe_ umw94nu f I; (3 ) ['W"bw '

J.kn1' Xn w"b ~ wJm/• olp "' Jl £1-/wJp"b wpJf.{'p ~wJwp, "'J'I: ulwm ownn-/ /; [ "' J"b ~ w
Jf..!wmw~w"b I; (2) l nu hfw"bl!.' ~wu~w"bwlf f; , np •lfunwp~•/w•) ul"b'lnuf [!_ /•pw-/m{lp 1;· 

"bwk .., , -, 'll."l l' nu !, l.rl' M 11 = 0, P"' J9 M i Jp"b np"hbpf•9 Jblll!. ( I · . i , · n-1) 'llon J f!l 
mwppl.p /; • 

9•J-wJfr'b t:.wtfwubn t:.w4_uwwpm,/'i,bl'P u{rumbtf[r lmJmtf'bbpf! orfm4_wJ

b'b t:.bmt.l"'l t:.wurl/rrL(riJnL'b'hbpn.J.t b(rlb ~ =(bp b2, ••• , b
11

) tfblJmnpf! (1/ 
u{rumbtf{r lnu}rntf I;, "'"I"' wJ'b'b J'jr k (ri.J.{r t:.wtfwl' k~= (kb 1 , kb

2
, ... ,kb

11
) 

4_b~mnpf! hnLJhUJbu lufr'bfr "'l'l ufrumbJ'[r l"LJ-mtf, np r:.b2mnL{rJJwtfp umwg-

4_nLtf I; whJ'{rp_w~wh mluzw'lrtfwh J'{r p_nsm[t IJ.Jhmt:.burJ.. , b[tfb '(=,( C;o C2.'"'1 

... ,c 11 )-f! hnLJhUJbu (1) u{rumbJ[r l"LJ-nLtf 1;. "'"I"' ~ + 'j=(b 1 + C;, b
2
+ 

+c2'"'tbn+ c,, ) 4_bffU1tr('{! hiiLJhUJbu fu/r'bfr ( 1) ufrumbJ"fr l'ILJ-nL,/' 
11 11 11 

~ aij (b i+cj )= ~>iibi+ ~a i jCj =O, i= l , 2, •. . ,s: 
j ~ l i = l i = l 

U.n UJ"'"'6.wnmf, (1) fiwtfumbn. fiw~ruuwpm. tfGbp!t tnu)m.tffibpp 
jnt.prui1~Gz JnLp qc)wJldi ~mfpJtfiwgJtw fint.Jfill)_hu ~tJt6Jt WJI}- uJtumbtfp 
tm.c)nuf: t~wmb'b,e . "I' wG fi wtfumbn. t:.w•[•uuwrmJ''bbrfr ufrumbtf[r t:,.,.,r"'l'• 

WJufr'b,e'b' WJh"ffrufr 'f,}UI[{rh r:,,UI,IUIIW('nl,j'<j,brfr ufrumbJ"fr.npnh9 IU'[Wln wh

'lwJ'bbrf! "l P"l"l''j, b'b t:.wt/_wuwr 'll'"lP• 'btfw'b UJh'lnLJ" mbrzfr lm'bfr, "'l" 

fr'b,e'b' w'bt:.wtfwubn. t:.w4_wuwprnJ''bbrfr ufrumbtf[r br~nL l"'J-UL,f'bbrfr 'f"L

,fwrf!• phf_UJbu 'i1w/L n('f./; [IIU}nLJ'f! (rltfntf pwqtfwUJUilnffwJ- 1 "'f''lbh f_bh 

~"'l'"'l "'l'l u{rumbtf[r t:.wtfwp l"LJ-nLtf Jmnwlbl' 

lfb'ii,e § 9-frs 'ffrmL'b,e, np fl-l_wifrw'bfr tnwpwJ-nL{rJJwh tfbp_ t/_b~mnp
'bbpfr wtfb'b tf[r ufrumbtf, npnuf .J.b~mnr'i..brfr ,ew'itwllf! ,fbc} ~- n-[ry. ~tfr'bfr 
'f,}WJhtr('bh ~w/u JW[I U.Jutnb'lfr9 t:.bmJ..uLJ' I;, nr ( 1) t:.w1f wubn. t:.wl[wuw

f'IILJ'hbrfr [trLJ-mJ"'bbrfrY• nrnh,J! I pht_UJbu J"b'j,,J! 'ffrmbh,e 1 t:.w'b'lfruwhnur 

b'b n-t_wpw'bfr .J.bl[tnnp'bb,, ~wrblfr I; (!htnpbl "- b r l w "- n I' .ew'bw~n4_ 
'fJwJ'i..npb'b whiJw{u •[b~mnp'bbp{r wnw.J.bLw'f"LJh u{rumbtf, wnw•[bl"''f"LJh 

WJh ptfwumm[, np (1) u{rumbtf{r yw'b~wywJ- "'ll lnLJ-nu/ ~t:.w'b'lfruwhiU 
IUJ1 f!hmp4_wJ- l"LJ-nLtf'bbrfr 'l,}"'Jfr'b ~ntfp{r'bwsfrw: 9•J-wJfr'b t:.urtfwubn. 

""'"-"'""'f'"L,f'bbrfr (1) u{rumbtf[r l"LJ-nd'bbrfr wtfb'b J{r 'l,}"'l'bnrb'il 

1Uh~w{rr wnw.J.bl"''f"LJ'b u{rumbtf ~"l![nLtf I; "'l'l u{rumbJ"fr [DLbnt.tffibp'la 
6.Jttffiru~w6 (~nt.Gqwub&.mwt) uJtumbu: ' 

G4_u ,fb~ wh'lw,f f!'b'l'IJ-b'b,e, nr n-~W~IwfiJt qb~mnpP: WJfi L. tfJtmJU 
WJfi dmtfwGw~ ~tJtGJt (I) liwtfwubn. fi wqwuwpnt.UfibpJt uJtumbtfJt tDL
hnt.U, bpb mJfi fiwfiqJtuw6nt.tf };- tm.hnt.U'GbpJt fiJtuGw~mfi uJtumbu~ 
l}wq_dnq_ qb~mnpGbpJt q~mJJtG ~n'lfpJtfiwgJtw: 

"'wpq 1;, "I' lnL6nul'bbrfr t:.~J"'bur~w'il u{rumbtf 'l"Jm{rJJnL'b ~wrn'l ·t 
nL'bb'bwl WJh 'lbUJ,J!"L,f, bpp (1} u{rumbJ'b nLh{r nf_ 'lf'"Jw~w'b l"Lt)nLJ-, 

IUJufr'b,e'b' brp hpw 'l"rd-w~frs'bbrfrs ~wqtf4_wJ- tfwmrfrsfr nw'b'll! P"./!1' 

I; w'bt:.IUJm'hbrfr (rl1_fryt /!'b'l npni.J (1) •fruurbtfl! ~'"l'"'l t mfrb'ilrul L•"-~ 
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~nLJ'itbrfr pwqJw(rlfr4. ftrwrfrs urwppbr /:,frJ'bw~wh u{rumbtf'b/,pl IJ.J'l ~n

L"f' u{rumbtf'bbrl!.• uwiJWJh• t:.wtfwprfb,e b'b frrwr· ,ew'bft nr npbl; ufru

mbtf[ry 4_bpypwJ- JnLf'IU,J!W'iJl_JnLf' 4_b~tnnp 'f,}WJ'bnpbh wpmwt:.wlu"[nLJ t 

.J'{r "'ll ufr.,mbtf{r .J.biJmnp'bbpfr tf{rp_nyn.J. lr. t:.w~wnw~f!· nwm{r WJ'l P"l"l' 

ufrumbtf'bbrf! pwq_qwgwh· bfi tf~L.finLJfi 11wfiw~nt.pjwU'p tnt.huffibpJtg: 
f>pw.J.wyfr I; t:.bmb.Jwl (rlbnpbtfw'b. 

bpb fiwtfwubn. fiwqwuwpnLI.CGbpJt (1) uJtumbtfJt qnpb-w~Jtgfibpp!J 

IJmquq wh- tfmmpJtgJtj nwGqP: tpn}!p }; mfifiwJmGbpJt n pqJtg. wtqw tnL
c\-nt.tffibpJt wubfi tfJt fiJtlffiw~wfi uJtumbtf lll wpnt.Gwqnt.tf}; n-r tnt.~m.'lf: 

UUJ"'9"LJ9fr t:.wtfwr 'b~wmb'b,e. nr n- r [tlfrr[£! t:.w'b'lfruw'bm,f ~ (1) 
u{rumbtf[r w'lwm w'bt:.wlm'bbrft (rlfr.J.l!.• 'IP9"L,J! X r ~ !>Xr+2 •· .. •X11-f!. wqwm 

w'ht:.w1m'hbr'h b'bt '7-frmwr~b'b,e n-r t1wr'lfr 'lr"tfrs mwrpbr "fr nrt.t 

"fburbptf{r'bw'bm, "l'f! 'll'b'b,e t:.bwblwl mbu,en4_. 

c!•r +l c, .r +2• . • ,c ,n 

d= c~ . r + l c, .r+2• •. . ,c211 

Cn - r,r+1, Cn-r,r+ 2, · • · Cn- r;n 

IJ.l'l 'lbmbrJ"fr'bw'bmfr i- r'l "'"'lP I; lb,fb'bm'bbrf! ( k ::;;: l <: n-r) 4_brs

ilbln4. "l'"ibu wqwm w'bt:.wtm'hbrfr wprfb,p'bbp, J'b'b,e , fr'bt"ibu 'lfrmb'b,e, 

X t' x2, ... , x r w'bt:.wlm'bbpfr t:.wJ'wp ~umw'bw'b,e J{rwprfb,e llbi'UJ".J. "1'"2"-"'l 

1Uprfb,e'bbr , WJufr'b,e'b' ( 1) u{rumbtf[r t:.wtfwr ~uurw'bw'bc rlfr Lrfr4. nrn-

2"'~fr l"LJ-m.tf : IJ.l'l f"LJnLJ"f! 'll'b'b,e .J.b~mn[•/r mbu,en4_' 
a i=( Ci1, Cj 2, ••• ,C ir , CjH +V • • • ,Cin): 

lfbr ltn'lJ"fry umwywJ- a 1, a2, ... a 11 _r ,[b~mnp'bbpfr u{rumb,ff! t:,~'b
'lfruwhnLtf I; ( 1 ) u{ruurbJ" fr t:.wJ' W(' [NLJnL,/'i,brfr /:,{rtfhw~w'iJ u{rumbJ I 

Ppn,e 1 "'J'l •[b~mnp'bbp{r u{rumbtff! 'lJ-wJhnpb'b w'b~w{rr u{rumbtf 1;. ,ew'bfr 

nr "WJ'/ 4_b~mnrhhpn4_, npUJbu urn'lbrm[ 1 ~wqtf4_wJ tfwmrfr9f! UJW('nL'iJw

itmJ" I; (n-r)-1"1 ~"'l''lfr 'll'"lP9 uiw;.pbr d J"fr'bnrf! ' lf1nw ~n'lJ'fr9• 
"'P9"L.J! 

~=(b1 , b 2, • • • b r, br +~> br + 2, · · · bn ) 

'4_b/JlnN('f! ( 1) u{rumbtf[r yw'iJ~wywJ [NLJ-m.J'h /; 1 8ntJ9 tnWh,J!t np ~ 4_b~

Lntrf'{! 'IJ"'Jhnpb'b wpmw.t:.wJm.J.nLtf I; 

4_b~mnp'bbrfr tf{rp_nyn.J.t 

l• 2w'bw~b'b,e a:-n4_(i=L 2 ... . n- r) d 'lbmbr,lfr'bw'bmfr i-r'l mn'lf!' 

"ffrmwplfl.Ln.J. w1'b "l'"ibu (n-r)-l_wpw'bfr 4_b~mnr• "i2w'bw~h'b,e 'bwlr. 

r =(br +l''" ' bn )' Umwy4_wJ- ai( i=L 2 .... n-r) 4_b~ur;,r'hbrf! 'IJ"'l'bnpb'b 

Ul'b~wfrr b'b , ,eur'bfr nr d + O: f>ut1 (n~r)-tw.J.rw'bfr .J.hltmnr'hbrfr 

ufrmn£-,/f! 'lJurJ'b"t'b'b ltwftltw[ I; I ·-,e;;'bfr . nr wjhurb'l •L,b~tnn{''i,.brf' (rlfr"-f! . 
': ·.: • ""'I ' =. . . . ... \ 



(n-r+ 1) J'J.J· I; 'bruli.g t_wlfrwltw'btrtfiiJnt'bpg (n-r): flwmp, 'lntnL{JJnL'il 

nt'bb'b "'J'bUfpup kp k2, ... , kn-r pt[br, nr 

(4) 

'1-pmwr~b'b,e "'lciJ' 
8= k ~ ~+k2cx 2+ · · • +kn-rCln-r -~ 

n-twlfrw'bp t[b~mnrf!.' u.l'l t[b~mnpf!.• t:.w'b'lf.uw'bwlnt/. (1 ) t:.wJ'wubn. t:.w

qwuwrnLJ''ilbrp upuurbJ'fr lnu)ntJ''bbrf. 'It) wJpb ~nJ' pp'bwgpw, p'il,ee J..u 

~lpbp "'1'1 upumbJ'p LnLJntJ't f>u~ {4)-pg pfunLJ' 1;. nr ~ lnLJJ'w'b J'bp_ 

W'[IUUJ w'bt:.wtm'ilbrf. wrclb,e'bbre t:.wqwuwr b'b 'lrnJpt Pwl9 (1) upu

urbJ'p WJb Jpw~ [nLJnLJ'f!.l nr'b UUlwgqtnJ' I; W'[UIUl wbt:.WJUlbbrp '[['nJf 

t:.wqwuwr wrcfb,e'iJbrp t:.wJ'wr l t:.w'iJ'/puw'iJnLJ' I; '[['nJW~Wb [nLJnLJ'f!.l 

U.tuUfpumf' o=O, "'Jup'b,e'b' 

~ "'= k 1 :xl+k2cx 2+ • · · + kn -ran-r 

£. (JbnrbJ'w'b "'Ufwgmgqwd- !; : 

t~wUJbb,e: nr t[brf!. pbrt[wd- WUfW911LJ9f!. t:.'iJwrwt/.nrnLfiiJnL'iJ I; UlW

lfU Ufb'/blfiLJ nr J'b'iJ,e ~UUJw'iJwb,e ( 1) t:.wJ' wubn. r:.wqwlltu['nt.tbbrf. upu

urbJ'p l'nd-mJ''bbrp p n l" r t:.pJ'bw~w'b upumb.tbbrf!.• bpb nr"'bu d 
7burbr.tf.'i.wbm 1_br9i.b'i.,e n-r ~"'r'IP pnlnr t:.i.wrwt/.nr 'lrntf.s "'"'rPbr 

'lbmbrJ' p'bw'bm'bbpf!.' 

0 r "~ w ~ · S1.w~ I; ~wJwubn. ~ w1.wuwrnuf'bl.rJ. ~bmkJWL upumb.re . 

3x1+ x2- 8x3+ 2x 1+ x5=0, ) 
2x1- 2x2- 3x3- 7x1-t-2x5= 0, 

x1 + 11 x2-12x3-t-34x~-5x5=0, 

x1-- 5x2+ 2x3- 16x1+3x_, = 0: 

?-nr~w~J.s~brm/ ~w'lJ1.w~ JwmrJ.sJ. n.w~'l:l!. ~ w1.wuwr I; kr~nLup1 w~ ~ w~m~brfr 

f/J.1.e' ~P~'I:P1 'lrw ~ wJwrbl /;[ WJ'l uftumbJp lnL ~nLJ~brJ. wJk~ Jp ~p~w~w~ 

11pumkJ ~"f.WfnL~w~p brbiJ lnL~nLJ t UpumbJe. lnL~I.~IJ uw ~ Jw~wfw~</.bln</. wn.w£p~ 

lr~nL ,~..,,~nrb~ w1~~wfu ~w1.wuwrnL~brJ. upuwbJn1. t. ~wJwri.Ln</. x3, x11 t. X.; -1!. 

,...,..,., w~~w~m~bft Uk~IJ e.~'l~w~n'-r lnL~nLJf!. ~umw~w~IJ ~bwb.Jwl urbuiJ n</.. 

~ 3 1 7 ~ 1 
x1= 8 x3+sx4-2x5, xl= S x3-S· x4+2x5• 

U.J~ndl.urt. ifbrs~I.~IJ 'l:~..,,~nrb~ ..,~~wfu brbiJ iw1.~w~p (1 1 0, 0), (0, 1, 0) b. 

(0, 0, 1) brb/J 1.b~urnr~"ff!.t lJ.JU 1.b~urnr~"rf.s JnLfWIJW~iJnLff!. nr"f.l.u W'[WIIf W~

~ ..,, ... ~"rJ. wrJkiJ'r.l.r ... k'lw'lrbln1 e.'~~'l~w~nLr lnL~J~~ lfb£ t. ~w21.1sln1 XI' Xz w~

~WJm~brJ. WfdbiJ~bre.l Jb~/J ~UWW~W~IJ m</.JWL ~W"WUWfnL~"rf. upu111kJp [nL

.. nuf~J.rp ~burkJWL ~p~w~w~ upumi.Je.• 

• 1=( 18
8

' +~· 1, 01 0 } a2=( T' - 2
:, 0, }, 0 ) , a 3=(-+· +· 6,0, 1} 

UJ.bl! "'l" "i"'l'"''ll'"'f{lf!. qbl'1.w6'b6'b,e 'IP"'"'I'~blnt/. r..wJwul.tr. /,. 
w'br.wJwubn. r..wqwuwrnLJ'ilbrfr ufrumh.rbl.rf. lnu)nLJ'bhrfr Jf.tla 6'l.wd-
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ltwUff!.l '1-pgnt,e mqw<> t 1fOWJ"'b w'br.wJwubn 1\wqwuwrntJ''bbrf. 1\bml..lwl 

upumbJ'f!.. 

a11x1-l- a 1 :x~_+ ... + a111x11= b" ) 
; a21x1 + a22x2+ · · · + a211x11 = b2 

.... .. . . . . . . ... 
a51x1-t-a52a2+ · · · + asnXn=b,· 

(5) 

a11 x1 + a12x2+ · · ·· + a111xn= O, l 
a21 x1-t-a22x2 + · · • -t-a211x11= 0, 
• . • . . • • . . . • . • . (6) 

a5 1x1-t-a52x2 + • · · +asnXn=O, 

nr'b UIDWfJ'Lhl !; ( 5 ) upumbJ'f.s · W'[WUl w'b'IUJJ''i.brf!. 'lrn'ilbrnt/. lfrn{uw

rf.'iJbLnt/.1 ~nt_t/_nLJ' !; (5) upumbJ'p f\wJ'wr pbptl_wb- UflUmbll t 9-nJnL{JJnL'iJ 

nt'bp ubrm ~w"' {5) £. {6) upumbJ''ilbrp lmd-mJ''bbrf. J'Pp_£. 1 p'bt"'bu 

brl..ntJ' I; r..bml..twl hr~nL (JbnrbJ'w'bbt'P9· 

1. (5) u~umbll~ gwG.qwgmb- tm«)-tfruG. h. (6) u~umbu~ gwG.qwgwb
tnuhfwG. qnt.Uwpe G.np~g (5) u~umbll~ 6.mllu:ap tm.and 'It~G.p : 

f>rn.el '/f911L.f! Cl' C21•• •1 C11 •f!. ( 5) upumbJ'p [nLJIILJ' !; 1 pu~ d 11 d21 • • 

.. , d 11-f!.' (6 ) upumbJ'p lnLJntJ'{!t •{bpg'bbln•f {5 ) upumbJ'p gw'b~wgwd

r.wqwuwrnLJ'f!. , O('pbwf k•r'lf!.' £. wb'J.__w'lrblnt/. b('W J'bp_ wbr.WJUl'ilbrp 

lfrnf>wrb'b C1 + d (I c2+d2l 000 lcfl + dfl wrrfb,e'bbrf!. 1 J'b'b,e ~UUJWbWb.f!' 

n n n 

~ akj(ci + di)= ~aki ci + ~akid i= bk +O= bk: 
i=l i= l i=l 

2. 4wqmumpnt.UG.bp~ (5) il~umbu~ gmliqmgrnb- bpqm. tnLa-mulib
P~ mruppbpmp-JnLG.e fiwliq~uwlint.U k tnL«)-nu.f (6) uflumbu~ 6.wump: 

f>rn,e , 'lf911L.[! Cl' C2• •· •• C11 -f!. £. cl, Czi ···~C :,-e ( 5 ) upumb,fp l'nJntJ'

'i.br b'b t •{brg'ilblnt/. (6) upumbJ'p gwb~wgw<> 1\wqwuwrmJ'e, orp'ilwf 

k-r'lf!.' £. mbrzw'lrblnt/_ 'ilrw. J'bl wbt•wJmhbrp lfrnfuwrh'b 

n n n 

~akj (Cj-- ·Cj )= ~akjCj-- ~akjCj= bk-bk=0 • 
i ~ l j-1 i= l 

U.l'l (JbnrhJ'w'ilbrf.s pfun•J' t 1 np qmG.btntl. wG.fimuwubn. 6.wtl_wum
pnu.fGbp~ (5) u~umbtf~ nph.k tnL«)-nu.fe h. qm.UWJ!btntl. lipwli (6) pbpqmb
u~umbu~ wubG. ll~ tmhdJ! ~ llbG~ qummlimG.~ (5) uflumbu~ pntnp 
tnL«)-nut'G.bpe: 



§ 13. lfwmp~guhp~ pwqliwUfwm4nuil! 

butfunr'l- 'll"'fu'ilbrnt.J J' ,umrfrsfr r..wu~w9"'- fi1JnLhh oqwwqnrJ<[bs 

"r"'bu ~wr!..nr orlw'il'l-w~ Jfr p_ ns qJwtfr'il r..wt{wururnul'hbrfr mba~nfiltw'it 

J'b'l.t ll.a r..wuftwsm filtw'il pwqJ'w[rlfrtf. wu ~frrwnnt.filtn .. 'it'ilhre wt'il . '1-wra

rbl b'iJ J'p J'bc}, fr'iJ.ehmp11LJh mbunLfiltw'it JUII.W('~WI nrh frr 2_Wtn J'w

ubrn1. 'ftll(IU I; 'fiUffrU J'br 'f1UU(!hf'wsfr 1/Wr..J'whbbrfrst lfb'iJ,e f,frJ'w 

f[qpw'J.t{L'iJ,e wt'f mbumfiltwh r.pJ'nLh.[!hbrnt{ , u~ubtnt/. r.bmb.twlfr9• mt{Jwl 

. ~wr'lfr P".l"r .f!wnw~nt.ufr J'wmi•frs'ilbrfr pw'J.J'nt.ftltw'il J'b p__ , J"Lrwr..wmnd1, 

,pwJ9 lf'P'[ r.pJ''ilwt{nrt{wJ b'lw'ilw~nt{ uwr.J'w'ilb'il,e r.w'ilrwr.wzt{w~m'il brlfnL 

·'f"rJn'J.nt fi1 JnLh\ 'ftiLJ' wrmJ' (! h pw'J.J'IU"fiUtn~nLJ' (!I lfb'iJ.e U~!!·bb.[! bwpl 

J' wmrfrs'iJbrfr pwq.f IU"fiUm~J Wh~uwr..J' wbnL J'frst lf IUU1('P9hbf1f'fnLJ' W('IILJ' {! 

. ~uwr..J'w'ilt{fr § 15- nLJ't 

IJ.'ilwtfrmM brl£rwl_ wt{rmfiltwh 'fWUf!bfilwsfr9 r,wJmhp 1;, "{' r.wrfilnL

,{rJ tw'il Jb2. nL'J.'lw'il~tm 'il ~""r'lfr'ilwmwtfr'il ufrumbJ'fr [wnw'ils.f!'ilbr'il ct wh

tuw'it IIIIU~ "fmmbJfrU ~bmfr /(ntlr'ffrbwmbb('{! ~af..wt{rnfut[nLJ Ub 5 bml.t.JWL 

_pw'ilwat...b r""-. 
x= x' cos a- y'si n a 

y= x'sin a+ y'cos a, 

'"r"'b'l X·f! £. Y·c ~bmfr 'ilwfu~fr'il ~""r'l-fr'ilwm'ilbr'it b'il, fru~ x ' -e b. Y·e' 
"iinrt ll.tu"ffrunt[ , x-e £. Y·e "r"Z [il1.wtfr'il 'l"rd-w~frs'ilbrfr Jfrtnsn1. qd-wt

·li,rb'il IU('InWr,Wjtnt{nLJ' b'iJ X1 ·111. 1... y ' • nt{t f:wqJ'wfilfr1. WJl 'fb"f.f!brnLJ' 

'4£mt'il"'.bu r..w'il'l-fr"fm J' b'il.[! wbr.w tm'ilbrfr {~wJ' t{rnt{rnfuw~w'il'ilbrfr} 

+nfuwrfr'iJJ'wh(!J nrmb'J. bNLJh"fbU bwfu~pb wbr.wj.:.'iJbrf! qd-wthnrb'iJ b'it 

wrmwr.Wjtnt{nt. J' hnrbrfr J'frtnsn1.• wbr.wtmhbrfr WJ'l-"ffrup t{rnfuwrfr'ittnJ'(! 

.unt{nrwpwr .wh1_w'imt.Jf b'it 'ilrw'il9 qJwJfrb al...wt(rnfunt.fiiJnLh (~wJ' 
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qJwjph mb'lw'l-r".LfiiJnLh }t lfb'it.[!, WJU"ffrunt{, r.w'ilqnLJ' b'il,e r..bmftJW£ 

uwr.J w'iiJ' Whf!• ~ 

U.G.IiwJwlibpjt q~mJP.G. itll.unfmjum.pjntG. k ftn t t{mJ' wJbUfpufr w'ii-

9,.Jh n r..wm' Xt · x2'" ' X n w'ilr.wJLflhhrfrs n r.wm' Yl • Y?.· ···· Yn w'ilr.wtm

'ilhrfr'il, nrfr rfwJ'w'ilwfl 'ilwfultfr'il w'ilr.mtm'ilbre "{'"2 fi11.wtfr'il 'l"rJw~frs
'itbrfr Olfbnt.{iljwJ'p qJwjhtt('bb b'iJ wrmwr.WJU11.n<J' hllf wbr.wJmbbrf!. 

Jfrt nsn".J.' 

(L), 

J'wmrfrsnt[, .[!wh1~ 11(' J'pJ...bnLJh J'u.mrfrs'iJ m'iJb9n'J. br/fnL 'fJ-wJfrb d.Lw-

. t(rnfunLfiiJIILbhbr frrwrf.s f{Wfii'J. b'iJ UJW('pbrtfbt J'friUJh Whr,WJUibbrfr bzw

bw~J'wb r..wJwr OlfUIUIIf.ti('Jt[n'J. :mw1Lbft11ft f:wts Jb'iJ.e ~r..wJ'wrb'iJ,e, II(' 

WJ'f h2_WhW~ttLJ'bbrfr (!hln('IILfiiJnLh(! iJ'frwth ~wfut[wJ I; Jbq'iJfrs t l.,w~w

'fllt('awpw{'l UJW[ttt{ fi•(''f f[Wf'ffr tt('f..l; J'wmrfr9• Jb'iJ.e w'iJJ'frt_w"fUIJ ~W

f'"'J. bb.[! 'f('bf WJh qJwtfr'it at...wt{rnfunt.{iljttLh(!, nrfr r..wJwr WJ'f 1fwmrfrse· 

JwnwruJ t "r"'"" 'l"rJw~fr9tbrfr J,uwrfrs' ll.t""IP""'I• n wtr. w1mtb- . 

('"'' 'fc}wJfrb al.t.wfnfum[il jttLh'ifbrfr £. fi "(''f f{Wf''ffr J! WilW~ttLUp J' wmrfrs

'iJb rfr J' fr l l.t. 'I" J"Lfil JnLh n< 'ilfr t{rnfuJ'frwrrfb .[! r. wJ' W"fiUUJ wufuw'i.mf'Jm b, 

'ffW r.. wJ'wr /;[ ' 'fc}IUJfrb af..tupnfunLfiiJnLbhbrJ. r..but ~IU"ft{wJ wJ'b'it J'fr· 

r..wu/{wsnt.{rf JIUh f.. IUJ'l- aJ...wt{rn/um fiiJnt.bbbrfr W,/ b'iJ Jfr r..wm~nLfiiJIU'jl "J';ne· 
I; r..wJ'w"f•umwu/uw'ilfr r..wJ'w'tJ'w'il r..wuftwsnLfiiJnLh ~wJ' r..wm~n<fiiJ"<""

J' wmrfrs'ilbrfr r..w.r wrt 

'1-frmwr~bb.[! br~nL 'fc}IUJfrb af..wfnfunt.filtnt.'itbbrfr r..wi.tlf'fWPWf ~,._ 
rwnJw'iJ r,,,f9f!' 'Jofr9"L.[! (1) 'fJwJfrb aLwpnfum{JJnt.hfr9 w'iiJ'fr'l.w"f{lu. f,J.u.an• 

~frrwnt{nt.J I; r..bmf..JW[ 'fJwJfrb af...wpnfunt.{rljttLh(!• 

y 1= b11z1+ b12z2+ · · · + binzn, l 
y1= b 21 z1+ bnz2 • • • + b2n Z11, 

Y·n~ ~n! ~ l ~ ~n~Z2·+ · · , • •• · +~n~Z~ , f 
(2}. 

"rf! Yl' y2, ... , Yn w'ilr..wJm'ilbrfr ufrumbJ'e pbrn~J t. z,,. z2, ... ,.z11 w'ilr.wtm-
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~ 

bb rfr ufruurful'frb• UIJ'f 'ft) UIJfrb at. tupn funL{J JIU-b J' tuurrfrsf! bzUibtu~bb.p 

8-m[r 8/ul"''frbtm[ (1)-mJ y1, y2, ... ,y11-fr Ulrur,..r,.UIJurnLfJJ•IL'b'bbrl! (2)-frs• 

Jb'b.p ~'IUI'b.p Xi' x2, ••• , X 11 Ulbr,.UIIur'bbrfr 'ft)UIJfr'b Ulrur,..r,.UiturnL/Jtm'b'bbrfr'b' 

Zp z2, • • • , Z11 ,..';,r,.,..lur'bbrfr J'fr<l.nsiu[t Ujutq~uml., bpqm. q3-mJ~li O.kw
~nlunt.pjnt.lilibp~ fiwll_npflwp.mp q~pmnumli mpqJn'-lil!~ linLJfitqbu q3-w
J~Ii t\h.mtlmlunt.pjnL!i };, 

0 l' p'b Ul ~~ Sl'1"'~ hp~nL' 

:X:!"=3y,-y2, Y1 = Z1+z2, 

-'f:~U1Jf'b J.J.Uitj.n/_unL/!JnL'b'bk['p ~Uifn[''fUIPUI[' ~p['umJUI'b Ul{''fJn.L'bj!('_ ~(p'bf_.' 

x1= 3(z1 + z2)- (4z1+2z2)= -z1+ z2 

x2= (z1 + z2 )+ 5(4z1 + 2z2)= 2lz1 + llz2 

'f:~UIJ[•'b J.J..Uifn[un•-f/JnL'b('_r 

'bzUI'b,..~b'b.p C-m[ ( 1} t.. (2) 'ft)UIJfr'b J.ktupn{.,m{J tm'b'bbrfr r,.,..tnr

''fUIP"'r ~frl'"'"-J',..J'p uurtust[n'l 'lt)"'lfr'b J.ktu•frnfunLfrll"''b J'tuurpfr9l!• k 

,,'bb'b.[! UIJb orb'b.[!f!• nrn1 'brUI cik l;lb.JG'bur'bbrf! (i, k=L 2 ..... n) "'r
UIUir,.WJurt[nLJ' b'b A k B J'wurrfro'bbrfr l;lbJ'b'bur'bbpnt[: (1) !.. (2} 'lt)"'lfr'b 

J.J..UipnfunL{JJnLbbbrf! ~Uir6. 'frbtnt/_ WJU"fbu' 
n .: n 

Xi=~ aiiYi• i = L 2 .... ,n, Yi = ~ bjkZk, J=L 2, ... ,n, 
j=l k= l 

Jb'b.[! ~uurtu'bw'b.[!' 

Xj= i:aii(± bjkZk)=±(i:aijbjk)zk, i= I.2, ... ,n• 
i = l k=l k=l j - 1 

U.lu"lfrunt[, zk- fr 'lnrJ,..~fr9l! Xj-fr "'rur ... r.UIJUinLp JUib J'b'l_, "'lufr'b.J!'b' 

C JUiurrfrsfr Cik l;lbJ'b'burfr "'rurw~tuturnL{J JnLbf! ~m'bb'b,.. r.burkt"'l mbu.[!f!• 
n 

Cik = ~ aijbjk= ai1b1k+ ai2b2k+ · · · + ainbnk' (3) 
i = l 

C tfmwpflg~ i-pq mnq_nt.U h. k-pfl UJDLfint.U qwliqnq_ };tbU'blim]! fiw
l[mump }; A ummpfl.g~ i·pq mn'lr L_ B ummpfl.g~ k-pfl UJWli fimum
UJ.WU\mu}umli };tbU'b!imlibp~ mpmmqpJmtlibp~ qnt.Umpfl.li: 
• U.1u"lfrun".[, C J',..urrfrsfr l;lbJ'b'bur'bbrl! A k B J',..urrfrs'bbrfr ttb

J'b'bur'bbrn1_ Ulrur,..r.UI1urn'l ( 3) ptu'bwJ.kl! r.'bUirtut[nrnLfiJnL 'b I; urUitfru 

UlbJ'fr'lUI"fbu 'lrbtnL c J'Uiurrfrsl!' urt[JUIL A k B J'tuurrfrs'bbrfr J'frp_n!Jn1· 

tunw'bs 'ffrur"'r~btnL A k B J',..urrfrs'bbrfr'it r,.,..,r "'"fUiurUiufuUI'bn'l 'ft)UIJfr'b 

aJ..UipnfunL{J JIILbbbrf!l U.tu -6.UibUI"fU1rr.n1_ fl-r'f ~Uir'ffr J' Ulurrfrs'iJbrfr 

1nLfUI.J!w'btJnLr q_nLJ'lfr'b r,.,..,r,.."fUiurwufu~-~~'bnLf/J"''b J'b2_ I; 'frt/_nLJ' J'frwp

Jh.pnrb'b nrnz1_Uit) J'fr bprnr'f JUiurrfrsr "Uirbtfr I; tuubl, nr n-r'f ~Uir'ffr 
J'Uiurrfrs'bbrfr ptuq_J'nLfJJ"''b J'b'l J'b'b.p uUir..rUI'bbsfr'b.p J'fr r.,..'br,..r.,..zt[UI

~w'b 'fnrJ-n'lnL{JJnLb, UIJb ~nt_t/_nLJ' I; U\UW(l~glibpfl. p.uiq_UWUJ.WWqDt.UJ 
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frull C .r,..urrfrs'b /;t ~nt'/_m.J' I; A t.. B ummp~g!ibp~ mpmmflpJmt' C=ABr 
ll'b~ Ulb'fUIJ' f..u J.f..tu~brUfbb.p 'ft)UIJfrb J.f..UipnfrtntfJJnLbbbrfr J.. J'Uiur

rfrs'bbrfr P"''l.rUI..,,..,~.rUI'b J'frp_t.. b'l,..J ~U1Uff!' 
U!itlmJmlibp~ WJli q3-mJ~li t\L.m~niunt.pjnt.li]!, npli ummgqnt.U }; 

nptqbu A L_ B ummp~glibpnq bpqnL q3-m]~(i t\L.mtlmiunt.pjnt.66bpft fim
il_D(lqutp.mp q~(l\U!LUutli Ul(lflJDLli}!. nt.li~ qnp3-mq~glibp~ AB ummpflgl!: 

0 l'" 'j, Ul ~ 'j, k l'' 

I)(- 49) ( l-3) ( 4·1+-9·(-2) 4·(-3)+ 9·1) (-14 - 3) 
--1 3 . -2 -+1 = (-1) ·1 + 3 · (-2) (-1) · (-3) + 3- 1 =- - 7 -6 : 

2) (-~ ~ ~) • (-~ ~ ~)-( - : ~ ~) I 

4 -1 5 0 -1 3 - -12 -3 14_. 

(
7 2 )2 = (7 2 ) . (7 2 ) = (51 16 )' 3

) I I I I I 1 8 3 

4. 9-m'bkl r.kmJ..Jwl 'f:~U1Jf'b J.J.w.jmjunLfJ Jnt .'b'bkt'P 

lllnUI91n'l 'I:~"'Jf'b J.J..Uifn[unLfJJnL'hf'_' 

Xl= 5yl- Yd -3Y3' 
-x2= Y1-2Y2• 

X3= 7y2-Y3 

Yl = 2zl 

Y2 '-= 
Ya = 

+ za• 
z2- 5z3, 

2z2• 

(

5 -1 3 ' ( 2 0 I ) (10 5 10 ) 
I -2 0 ) . 0 I -:5 = 2 -2 11 . , 
0 7- I 0 2 0 0 5 - 35 

U.J""lf"ntj, nl'n'bkcf_. 'I:~"'Jf'b J.J.."'fnfunLfJJnL'h['_ ~cf_.'bf_.' 

X1=10z 1+ 5z2+ 10z3, 
x2= 2z1- 2z2+ llz3 , 

x3= 5z2-35z3 • 
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Ub'il.p mbu'imuf h'U.e, "{' J',umrfrs'ilbrfr '"f'm'"'1rl'"ll! ~IU/UI{'"u I; '"f'm'"

'lrfrt'ilbrfr ~'"r'lfr9 , '"lufr'il.eV tfwmp~gfibp~ rmq_tfmUJ:wml]_nutfi wfimb'l_w
t}ln}ubt~ }; 1 IJ.l'1"1hu /;[, r,'"'['"'U'"P'"f'• "lhm.e I; ""i'"uhfr'il.e• .J!'"'Ufr "{' C 
J'Uitn('P9P uwr.J'IUbJ'IUb J'h2_, "('{! mr.JwU I; .JhrltnLJ' (3) pmbwJ.f.hrfr 

o'l'ilmfJt'""''' A k B J'Uimrfrs'ilbrl! J'IUubiU~9nLJ' b'U Ulbr,IU"IUUIU(' rr'"

•{nL'il.e'ilbrmf. A-mJ' .Jhrs•{'"J h'U mn'lbrl!• B-nLJ'' utnL'ilbrl!' 

U.'ilmb'lwfnfr•htfr n-r•f ~'"f''IP J''"mrfrg'ilbrfr orfr'il'"~'ilbr, '"lufr'il.eV 

J'Uimrfrg'ilhr· nrn'ilg '"('lniU'ff'l'"lf' fnfw[nuf I; IU('IniU'f('Pl.'ilhrfr mb'luufrn

funLJ'frs· ~'"rbtfr J.. pbrbt '"J'b'il J'fr n-fr "'""'"r u~u'"J n=2-frs (br~
f'"f''1 ~'"f''IP J''"mrfrg'ilbrl! (1} orfr'b'"~nLJ' Ulbmb'l'"T"fuhtfr b'b}: ll'tmu 
~n'l_J'pg 1 tn1UIU hr~nL .!Uitn('pg'Uh('{! "fUIIniUr.U1(11U(' ~IU('I1'1_ b'U tnb'l_IUTI1-

fubtfr tfr'hbl, orfr'ilwf 

( 
7 -1~ ) . ( 26 45)=(26 45 )( 7 -12)= / 2 3)· 

-4 7 15 26 15 26 . -4 7 \ 1 2 

lfmmp~gG.bp~ pmq_tfwUJ.mm~mtf~ pwtlmpmpmtf k q_m.qnpqtfwfi 

opbfi}!~G., r.bmt.'""i bu, ~wrbtfr I; funubl •[hr2w.Jnr [il.{nq "{'"2 111~P ~~~~r'lmf 
.Jbrsrwu ( "l'"r'L I;' '"rmw'1rlwtfr '"'Umh'lwfnfuhtfrmfJtw'h "fw•ni.Uinn.J) 

n-r'f ~'"f''IP .!wmrfrs'ilbrfr ""'"r"h.enrh'il "f'"2'[wu IU('InUI'f('JUILP J'Uiufr'U: 

u. "I'" 9 n L l9• '7-frgnL.e m.Jwu b'U n-r'1 ~'"f''IP brb.e ~'""'"''"{'.!win
rfrs'ilbr' A, B J.. C: '1-r'"'il.e 'lrb'il.e r.bmt.l'"L ltr6.'"m at. .. 1_' A=(aik), 
B=(bik)' C=(Cik), nrn'il.e 9"LJ9 b'U tniULfru 'ilr'"'U9 l;[bJ'b'Um'ilbrfr e'il·r 

r,'"'UnLr mbu.el!' lf'"mwrb'il.e r.bml.twl 'il2•u'Uw~n•.!'i.brl!· 

AB=U=(Uij).. BC= V '-' -(Yij)• 

(ABIC = S=(Sijl• ~(BC}=T= (lijl: 

lJ'b'U.p "lbm.e I; W"{W9'1L9b'il.e {AB)C = A(BC) "'".JuiUw('nL{JJ•ILb[!, WJII

fr'il.e'il' S=T: 
: f!'"t9' 

n 

uil=~ aikbkl• 
k . 1 

n n n 
Sij = ~ Llj[Cij= ~ ~ aikbk!Cij• 

- 1 1~ 1 k=1 

n 

Vkj=~bk!Cij ' 
1 ~ 1 

'"l"fr'il.eV Sii=tii' Lj=L 2, .. ., n "'""'"r' 
lJ' 1Utn('/r9'bb rfr P'"'l" '""l'"m~.! Ulb r.bm'"'l'" r.Uim~m{J tnL'il'ilbrl! nLU nLJ' w 

'U'"ufrrbtnL "'""'"r r.wr~'""-"r I; 'ilr'"'il9 '1bmbr.!fr'Uw'ilm'Uhrfr J''"u'U'"~9"'
fJJnL'il£!, eum nrnLJ' J'b'il.e "lwlJ''"'ii'".Jnr4b'il.e A J''"mrfrsfr '1bmbrJ'fr'Uw'il

me ltwri.mfJtw'il r.wJ'wr 'il2'"'il'"~bl jAI-n.J: b[Jb e'ii(Jbrs"'ll! .Jbre 

'ffrmwr~wJ JnL('UI.f_!Uibl.JnL(' orfr'iJw~nLJ' r.w21.fr f1LU'f,j'LU"fUitn~l{n'l_ J'wmrfrs-
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, ... , 

'hbrfr '1bmbr.!fr'ilw'Um'ilbrl! k r.'"J'b.!'"mfr wl'1 '1hmhrJ'fr'Uw'Um'bbrfr '"rmw

'1£!/'lwll! mq'"u .fwmrfrg'ilbrfr wrmw'ff'J'"l-J''"m{'p9P 'fbmbr.!fr'b'"'Ump f,b'"• 

IV"fUI ~r.w JU1b161pbrfr P'"'''"~w'Ufr'U r.b mw.er.efrr orfr'UIU l. wf nL{J JIILb I n r'il 
UI('UJIUr,IUJtn.JnL.! I; lf bIn b (' 1/" b LU b tn b b (' "<#' (1 1U 'f ,j' IU "flU tn ~ ,j' LU b 

r, h In U lUll 2 Ul In ~ LU (' U 11 (' {J h 11 (' h J' IU l 11 1_: 

tJ'~ :J!Wfi~ n-pq. qwpq~ tfwmp~gfibp~ W!liDWI)pJWl~ qbmbptf~fimfi
mE liwt} wuwp k WJI} tfwmp~gfibp~ qbmbptf~fiwfimfibp~ mpmwl}pJmt~fi: 

f!'""-'"~w'U I; mt'1 {Jhnrb.!w'il w"lwgmgbl hr~"L .!wmrfrg'ilbrfr r.w-
' ,/ wr: '1-frs"L.J! tn.JIUU h'U n-r'1 't'"f''IP A=(aij) k B = ( bij) J' wmrfrs'ilbp[! 

t. '1frsm.e AB=C = ( Cij ): lf wnmgb'il.e r.bmt.l'"l 2n -r'1 ~'"f''IP ll od-w'U'1mlt 

'1hmbrJ'fr'Uw'ilme· 'ilrw .Jhrfr'il aiUfu IUb~JIILbiiL,j' mb'l'""-"rb'il.e A .!wmrfrse• 

.Jwrfr Wl_ Ulbfttm'ilm.!' B .!wmrfr9l!• .Jbrfr'il Wl_ w'U~JnLbf! wJ'pn'l_2nt{fr'il 

Lrwg'Ub~.e 'lrn'ilbrn1_, [rut, 'ilbr.e"fr a'""' IU'UJuiU'U w'UftttiLbw'lufr "-r'" urh

'l_Uiqnrb'il.p -1-br' J'JIILII mb'l_b('{! 'fLU('J.J'"l 'l_(lW'l_UgbU[nq 'f('"'iJb('nqt 

l,bml.w"lb.u, ll '1bmbr.!fr'Uw'Uml! ltnL'Ub'U'" r.bmLtml urhu.el!· 

a11 a12 • • a10 0 0 · · · 0 

a ~ 1 a,2 • • a ~ 11 0 0 · · · 0 

ani an 2 • • aun 0 0 · · 0 
-1 0 · · · 0 b11 b13 • • • bw 

0 -1 · · 0 b31 b32 • • • b2n 

{w"llwufr (Jbnrbrl '"'U ~frrwnbln•{ ll '1/,,brJ'fr'Uw'Umfr .Jr'" t. •[brwubtn.J 

'"l'U eum wnwp_fr'U n wn'lbrfr• ~umw'U'"'U.J! r.bmLtwl "'".JwuwrnL{JJm'U[!• 

ll=[A \ - 18 \: ' (4) 

fl'lmb'iJ.J!, u•JnLu ~n'l_.fpg, WJb"fbu J.J.Uitpnfrlbl Ll 'fbmb{'JpbiUbLn[!J "(' 

'U,.w J'bJm{J{IILb[! t•frnfu•lfr· P-'"l9 "f'"lbuqfr P"l"{' b ij (i. j=l, 2, ... , n) 
l;lbJ'b'ilm'ilbrl! fnfu'"rfr'il•[b'il 'lrn'ilbr,.J: IJ.l'1 'il"l'"mw~fr "'""'"r• ll '1b'"hr

.!fr'ilw'Umfr (n+l)-{''1 ulw'U'U w.Jbl'"9'Ub'U.e .. "''"2../•'il utm'ile' P'"'l'fw"l'"'"~

'{'"r} b 11- .. 1_, hr~r"f''f u1m'ile' P'"'l"'""lmm~.J'"u b 21 -nq t. '"ll'b, 4_brlw

"lbu, n-r•f "l"L'il[!' P'"'l"'""f'"Ln~"IUU bn;-n1_: l,bmn, (n+2)-r'1 ·IIJUibb 

~~~·L" L'"s'ilb'il.e IUILIUlfr'il , 1m 'ile' P'"'l" '""1'".,~"-'"r} b 12- ""-, br~r" t''1 u l"L'ilf!' 

P'"'f"UI"fUILn~"UIU b22-"" k wu'il: f:'U'1r.w'ilr'""lbu, (n + n-r'1 UJIUb[!, np
mb'l j=L 2, ... , 0 1 1UqU[w9bUb.f_! Ultr.wl_pb fi UJI1Lb&('p 'fnLJ'IU('[!' bwfuw-

"fbu pwrl.!w"l'"m~wr} "'""'""l'"m'"ufu'"'U'"pwr bli' b2i'""' bni [rl.Jbrn.J: 
l,h2m /; 'illtwmU£ 1 "{' '"l'f J.b'"fnfur~<{JJnLbbU{'[! l_rpnfubtn1_ Ll 'fbmbr

.fp'ilw'ilmp .!humfJtm'ile, 'ilrw'ilm.! frrn.e P"l"f' bii /;thJ'b'bm'ilbrl! fnfuw

rfr'ilm.! h'U 'frn'ilhrm{t ll'friUJ-w.fwbUI~ tJ. 'fUmbrJ'frbiUbLnp .Jbrfr'iJ Ull_ wb

luw'U 'lrn'ilbrfr mb'll! r.w'il'1bu b'U 'lwlfru r.bml.t'"l (J.Jbre· i-r'1 mn'lfr k 
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(n+j)-r'l- u1w'b t>wmJ'w'b ~bmnLJ' (I, j=L 2, ... , n) w1ri-J' ~tfr'bfr ail bu+ 
+ai2 b2j+ • • ·+a in bnj' np[! {!um (3)- fr t>w1_wuwr !; C=AB J'wmpp9P 
Cjj ([bJ'b'bmp'bt ll.Ju"ff•om/, '1-bmbpJ'p'bw'bmp '[bpp'b W'l_ w'b~lm'bnul w1rfJ' 
mb'lw'[np'[wJ ~Lfr'bfr C tf'!tbmpps[!' 

· Cnn 
-1 0 . 0 0 0 0 

0 -1 . . 0 0 0 . 0 

0 0 . . . '--1 0 0 . 0 

lfp w'b'lwJ' l..u ~ppwnb'b,e /.w"ilwup (ilbnpbJ'w~•, 1_bpwJbtn1_ 'f""'br~ 

Jfr'bw'bm{! [!ULn 'bpw 1_br'lfr'b n UJnL'bbppt ~w'bfr nl' c J'wmrP9£! 'lm'b1_nLJ' 

!; .J.brfr'b W'l_ w'b~JIIL'bnLJ', lU"fW !Cl J'fr'bnrfr LrwsnL9Pl J'fr'bnp[! ~tfr'bp 
t>w'[wuwr { -1 }11

' pu~ npn1_t>bml.. ICJ-'b qpw'lbs'bnLJ' !; 1, 2, ...• n r.w

Jwp'bbpn1_ Lnn'[bf'{!- 1._ n-+ 1, ... , 2n t>wJ'wp'iJiipn1_ UJOL'iJbf'{!• (!ULn npnuf' 

1+2+ · · · + n-L (n + l)+ (n + 2l+ · · · + 2n= 2n2+n, 

~= (- 1 )zn • +n. (- 1)n/C J= (-1)2(n•+nljc f, 
~ wJ', .fw'iJp np 2( n2+ n)•(! l[nL J'f I; 1 W"fW.' 

~ ':"' i C/: 

'{bp pw"fbu ( 4 )~frs "- ( 5 )-frs p{umJ' !; 
ICI= IAI·IBI 

W"fW911L9b LP$ t>w'[wuwpm(il JOL'b[!t 

(51 

'1-bmbpJ'fr'bw'bm'bbpfr pwqJ'w"iwm~J'w'b (ilbnpbJ'w'b ~wrbtfr !;p w"iw~ 

9"L9bl 'bwl.. wnw'b9 /.w"itwup (ilbnpbJ'wlP9 o'lm1_btnu lJ.l'l"iPufr w"iw

smJs'bbrfr9 J'£~'iJ {!'iJ(ilbpsn'f{! ~'fm'iJp § 16-p 1_bf'PnLJ't 

~wnw~nLop J'wmpp9[! ~nt1_nLJ' I; qbpwubpqm~ , ,ewJ.[!wJ'[wJ (~wJ' 

bq_mq'[t, fimmmq) J'wmrfrs• b(ilb 'kpw '1-bmkpJ'p'kw'bm{! t>w1_wuwp J; 'li'"IP 

1.. itJ.bpmuhpqm~, }..eWJ.[!WJ'[wJ {~wJ' nl_bqw~fr, ntt>wmnL~}' t>w~wnw~ 

'fb"f$nLJ't ~WJ'lU"fWLnWU{uw'iJwpwp' w'iJt>-Jm'iJbpp 'fJWJp'iJ aJ.wpn/unL

fiiJnL'iJ(! ~nJ_'[mJ' !; 1_bpwubp1_wJ ~wJ' t1_bpwubp'[utJ' ~wfu'[•uJ wJ'k pw'bf_.9, 

(ilk WJ'I- 'fJWJp'iJ at..wpn{uiiLfiiJw'iJ J'wmrfrsf! "-" pwubp1_11'l !;. fil/l nf._t 

bwfunr'l- "iwrw'lrwf/>p 1_bl"l_nLJ' w"iw9nLs1_wJ (ilbnpbJ'wlP9 p{unLJ' b'b 
t:.b,f._lwl "i'k'fnL~tbp[!· 

ll.J'b"ifruft d'mmp'[tgfibp'[t mpmmqpJWI~· npnfig~!f qn6b d'b\1! qbpm
ubpqw~ k, fimJGUJ.bu qhpmubpllw~ qt'[tfi'[t: 
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!.hf.bpmubpqm~ d'utmp~g6bp~ mpmwqpJmt~' ~Gl!~ ~~~G~ itJ.bpm~ 
ubpqm~z 

~w'iJp np 'f-nJnLfiiJnL'iJ nL'iJp ~W"f J'wmrfrs'iJbpp f'IMI[J'UI"fUILn~J'w'j, 1._ 

t>wJ'lU"fUILnWII{uw'iJ lfJIUJfr'iJ at._;..pn{unLfiiJnL'iJ'iJbrfr r,W'l_Of'IJ--f'Wf' ~ppwnJ' w'b 

J'p'l_"-• W"fUI UIJ'I-Lnb'fp9 t>bmfLm.J' !; '-"JU"fpup "f'iJ'fnLJ'' U~ J!Wfi~ q~Ulj ~6_ 

lti.Lmtpn}um.(}JDLfifibp~ fhu~npqwp.mp q~(llllllUWfi mpqjndiJ!~ WJfi L._ U~

ID.Jfi WJU dmuwfimq q1~G~ pJ.bpmubpqm~ ltL.mtpnJun'-(}JD'-fi, bpb wq m~ 
rntnp ltL.wtpnJunt.pJnt.fi6bp~ itlhpwuhpqw~ hfi: 

U'mwp~gfihp'(t f!a&l(_UWUJ.Wmqd'wfi dmumfiwq u~wqnp~ qbp );- qmmm
pnt.lf WJUUJ.hu qniqw~ 

(

10· . . o) 
0 1 . . 0 

E= . . . 
0 0. • 1 

u'[twqnp ummp'[tg~. (!ULn npnd WJ'b mb'lwfnfubtfr I; 'iJ)nJ'b . ~wr'IP sw'b

~wswJ J'wmrfrs/r t:.bm' 
AE = EA= A • ( 1) 

ll.n t>w'[wuwpnLfiiJnL'b'b w"iwsnLs1_uLJ' !; ~wJ' wn J'wmrfrs'bbrfr 

J.U'iJJ'p'l_w~w'iJ pwqJ'lU"fUIUI~J'wJ'p, ~wJ' lUJ'iJ pwump t>frJ'w'iJ 1_rw, nr J'pw~ 

1_nr J' lULnf'P9{! t>wJ' Ul"fUILnUJU{uw'iJnLJ' !; w'zlt>wlm'bbrfr 6nt. Jfi111q111fi 'fJIUJp'iJ 

ai..UJpn{unL{iJ JW'iJ(! \ 

npp ~ppwtz.nLJ'(! sw'b~wswJ lfJWJp'iJ at..wpn{unL{iJJnL'iJfos Ullf_W'/_ ~wJ' t>bmn 

"f"'l''l f;, }.p pn{unLJ' UIJ'I- 1_bp'l_p'k[!t 

'h~wmb'b,e, nr E u'[twqnp ummp'[tg~' gmfiqmgm~ A ummp'[tg'[t qbUJ.
l!nt.U (1) UJ.WJUWfi'(tfi p.mqmpmpnq tf'(tmq uwmp'(tgfi );-: f>pn,e, b(ilb 'lnJnL

fiiJnL'b m'bb'bwp WJ'I- t>wm~ttLfiiJwJ'p E' J'wmrfr9 l..u, w"iw J'b'k,e ~nL'bb~ 

''kwJp'b.[!' 
E'E= E, E'E=E' 

E= E' • 

S1_wJ J'wmrl_.sfr t>wJ'wr fiw~mqmpn d'mmp'[tg'[t 'l"J"Lfil 1w'k t>wrs£!• 

•"fUif''l1.nLJ' (' , nr w1_btfr P,;./''1- !;t lf wmrfrs'bbrfr pwqJ'w"iwm~J' w'k w'b

mb'lwfnfubtfrin/J 1w'k "iwm-6.wnn1_, J'b'k,e w1JJ' ~{unub'k,e m~'[tg fiwqwqmplt 
J'wmrfrsfr J'wufr'b, WJufr'k,e"k' UIJ'b"ifrufr A-1 J'wmrfrsfr· nr A J'wmrfrs'k 

.IJil_P9 pwqJ'w"iwm~1_btn1_ 'kpw'kn1_, mw J'frw'[np J'wmrfrsl!' 

(2) 
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b[Jb A ""'"'f'P9l! tfr'bfr tJbr"'ubr.Jw.l t. qnJn•fiiJn•'b m.'bb'b"'f' A -l J'uun

f'P9l'• UIUfW (2) t:.tut[tuuturn•fJJtub atu{u Jtuumt! qm'btJn'l. "'f'"'"''lf'JIU.J.[!? 

fr'bt"lbu qfrmb'b.J! , ~Lfr'bb1, t[br"'"brtf_"'J ""'"'f'PB• "'l'b 'lb"l.J!"•" · brp 
Pf'"'~UibnLt! "'2. t!tuunL,/ qm'htJn'l. E ""'"'f'P9l! t tJbrtuubpt[tuJ 1;, .[!tubp nr 

fir"' 'lbmbrt!fr'btu'bme r:."'"-"'""'f' I; t!b~fr: 
ll.Ju"fpunt/_ , t[bpwubrtJtu.l t!w11f{'P9l! }_p ~"'f'"'l nL 'bb'bwl "'2.P9 t:.tu~tu

'JLUf'a t!wmrfrs: 'tt!tu'b 'I"'"'"'J."L{JJnL'b'bbrl! 9"LJ9 b'b "'"'LP" • np LUJb t~ 
~"'£'"'1. nLbbbtu[ btuf.. atu{up9 t:.tu~IU'Jwf'a ""'"'f'P9• 'Jf'"' . t:.tuJtup /;[' qqpm
ubptlm3- tfruwp~gh fiwtfmp ~Gqfiwfipruutbu fim~•qruplt tfruwp~g qnJDt.
pJnt.fi i_nt.fi~: 

ll.'hg'bbtnt/_ t tJbrtuubrtJwa "wmrfrs'bbrfr 'fb"f.[!p'i•, u~qpmt! t!lnJb'bg 

t:.bmf. JLU [ ocftublfUI~ t:.tuu~w9nLfJ JnLb(!l 'J-p9nL.[! mt/_wa /; fl- f''J ~LUf''JP 

J"'"'f'PBI!: ll.n 'fb"l.J!"L" A ,/ "'"'I'PBP l;lbt!b'bm'bbrfr t:.w'bp.wt:.wzt[w~•u'il 

Lr"'B"Lt!bhrfrs ~w'lt! "-"'a 

""'"'f'P91! ~nttf_n.tl I; A t!wmrfrsfr'b ~9JWl (~"'" tflnluwqwph) ""'mrfr9 • I!"'" 

npnLt! A ""'"'f'P9P a ji l;lb J b'bmfr t:.tu'brwC.wz•[w~tu'b l£'"'9"L" {! qm'bt[nuf 

I; A* t!wmrfrs/t t!br_ j -1''1 "'"'l.P t.. i-r'f "l"''b t:.tumt!tu'b ~bmnLt!: 
9-m'bb'b.[! AA* 1.. A* A "'f'"'LU'Jf'J"'l'bbf'l!' Oqmt/_btm[, § 6-nL,/ umw9wJ-, 

lfbmbrtfpbwbLn(! f!ULn nrf.l; mn'J.p ~UI,/. UJtub t/_brtuab[nL pwbtuJ.f..bf'P9J 

fr'bt"lbu 'btuf.. § 7-fr LUJb [Jbnrb""'JP9 • "£' 'lbmbrt!fr'biU'bmfr nrl.l; mn'lfr 
( uJrub) /;[btfb'i(m'iJ/if'p f. Jp WJl Lnn'J.p (uJtub} t:.tutfw"( IULntuu{uwb /;[b

,/b'iJmbbf'p t:.tubpwt:.tuzt[w~tub [f'"'9nLJbbf'fr 1UfrLnU1'Jf'l"'l'j_,b f'P 'filL,/ IU f'f! 

t:.rut[wu"'r I; 'lf'"JP • t.. 'bz tu'btu~btnt/_ A t!wmpfrsfr 'lbmbrt!fr'b"''b"'l! d-nt[' 

d= iAI, 

(

' dO·· .Q) 
0 d ... 0 

AA*.;sA*A= . • . : 

0 0. . d 

(3) 
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llJumb'lfr9 t:.bml.nLt! I;, np bpb A tfwwp~g(! i. tl_bpwubptl_ w3- k, Wutm 
fipm A* ~9JWl tfwwp~g~ Gnt.Jfi utbu i_qbpwubptl_m~ k, ~uw npnt.tf A* 
tfmwp~g~ d* qbmbpupfimfim~ fiwqwuwp k A tfwmpltg~ d qbmbptf~
Gwfim~ (n-1)-pq anawp.nwupn• 

"£'".[! 1 ( 3) t:.tut/_wuwf'nLfJJnLbP9 wb9bb [ nt/_ bf'wb9 'Jb mbrJfr'iJ wbmbb-

('P t!fr r_l. t:.wt/_wuwrnL{J 1w'b, t!b'b.[! ~umw'bw'b.[!' 

dd*= dn, 

ll.Jcf,/ t:.bzm I; WUfW9nL!Jhl r:.w~LU'JW('a ,/ WLnf'P9P qn JnLfllnL b(! /nL

('UI.J!LUb}_JnLf' ttJbrwubrtJwa tfwmpfrsfr t:.tutfiUf' k qm'bbl bf'LU mbU.[!(!l 

'Ltu[u 'b~wmb'b.J! , nr b(Jb t[brs'bb'b.J! A t.. B bp~"~ t! "'"'f'P9'bbrfr AB 
wr"'"''lf'l"'l ""'"'f'P9l! t.. nrt.l; "'f'"'"''lf'Pt fr· opfr'btuf B t!tu :nrfrsfr P"l"l' 
l;lbJb'bm'bbrl! ptucfw'bb'b.[! t!frt..'bn•J'b d P•lfr tJrw, "'"'"' AB '"'rmw'lf'I"'LP 

P"l"f' l;lbt!b'bm'bbf'[' 'bn~'ii"'fbu ~pwcfw'bt[b't wl'l 'bm.l'b [Jt[fr tJrw · w"f~»-
9"L9blnL t:.wtf W(' t:,,f,f'~Wt/_nr I; Jp111 Jb t:.[rzbt ,/ WLn('p9bbf'fr pwlf_J W"fLUW~

tfwb lltut:.t!w'bmt!e: u.Ju"lfrunt/_, bfilb 

d= IA\4' 0, 

w"lw (3} t:.wt[tuuwrmtlfrs p[unLt! f; , ",£' A tfwwp~g~ fiw~mqwplt tfwm
p~g~ qumwgtl_~ A* ~9JWl tfwmp~g~g' Gpw pnp1p ktbtfbGmfibp~ d-p 
qpw p mdwl!'bpnl' 

I Au A, 1 

II ,· L:··. - -· · 
1 d d 

I ~~ ~ ~ :n : 
\ d d 

t.tut/_tull W f'nL p JnLbbbf'{! l 

. -~~ ~ 
d 

. An? 
d 

. Ann 

d J 

(4) 

lf[r w'bqwt! l..u l!'b'l'lJb'b.[!, "£' A- 1 t!wmpfrsfr i-r'l urn '1. n L ,/ 

ztrt/_"'J b'b IAI 'lbmbrt!fr'bw'bmfr i -r'l u J w 'b l;lbt!b'bm'bbrfr t:."''brwt:.wzt[w

~"''b lf'w snLJ'bbre' pwclw'bt/_wa d =IAI-/r tJrw: 

1 ,wpb·Lf> l;p w"l"'fi"Lflbl , np bpb A J.u.nppflf!. 1_bpwubp1_w~ /; 1 wulw 'l.pu• A* 
itf!J"'l Jw"'l'P9/!. 'i.nLJ'I.ulbu 1_bpwu bp1_wJ. I;, l!.'l,'l npnLd 'l.pw n.w'l.'l:f!. 1- f•fl JJ.J. ~_/;r 
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I I 

t,bzm ~ Ul"f.U19nL9bl, nr A pJ.bpwubpqm~ uwmp~g~ fiwllmp A
uwmp~g-e IC~m~ llwmphli_};, np-e pm~wpwpnt.U k ( 4) tqmJtfm6~6: f>pn.[!, 

b[Jb c J'Uimrfrsb UIJbUffrufrb tJ np 

AC=CA=E, 

CAA -I= C( AA -I )=CE=C. 

CAA - 1=(CA)A - 1= EA-1=A-1• 

C=A-1: 

1-bmbpJ'friiUibmbbpfr PUI'lJ' U1Uf.U1m~J' wb J'Uiufril [lbnpbJ'UIJfr9 t. ( 4)~fr9 
. 1 

pfrlnLJ t' np A -1 J'Uimrfrsfr 'fbmbpJ'frbUibWf! r:.Uit{UiuUir t I AI' UIJbUfbu 

np, UIJ'f J'Uimrfr9f! bnLJb"fbu ~Lfrbfr t1.brUiubp1_UI.} 1._ bplU r:.UIJ'Uif' r:,UI~UI

'fUif'a J'Uimr.frs ~.tUIILUIJfr A J'wmrfrsf!t 

b[Jb UI/JJ' mt{UI.t bil n-r'f ~Uir'ffr A 1.. B .[!UIT<UI~nLufr J'Uimrfrsilb

('{!1 npnilsfrs A-il t1_bpUiubr1_UI.} f;, {tu~ 8-ii' ~UIJUit{np, UI~UI J'bb.[! ~UI

f'"'l bil~ Wil_P9 k llm)upg pmdwfibt 8-li A-p qpw, UIJufrb.[!b' tnL.tbl 

(:,bmf..JUI[ J'Uimf'fr9U1Jpb (:,U11_UIUUI('nLJbbp(!• 

(5) 

1-rUI r:.UIJ'Uir• J' Ulmrfrsilbrfr PUI'lJ' Ul"f.Uim~J' U.lb 'liiL'fnr'fbtfrnL{JJUib zilnrr:.fr1_, 

·pUit{UI~wil t- t[brsilbt 

f!UW nrnLJ' (5) r:.wt{UiuUipnLJ'bbrfr UIJ'f tnL.tnLJ'ilbrf!J J'Uimrfrsilbrfr PUI'l

J'UIUf.UIW~J'Uib Ulbmb'lwpnfrlbtfrtJL{J 1wb Uf.U1mf.Uin.nt{1 [!b'fr:,Uibf'UI"fbu, mUip-

pbr ~tfrilb~: . ~ 
,\ ,"'7 .( 

,\ 

1) 8-fw~ t (fM' . ·., ... ,,: :. 
A= , -- _ ..... . 

Jwurppsr_• tpw JAI 'lbutbpJp'bw'burr_ r.w.Jwuwp t 5-p1 WJ'f "{Wur,wn_n.J tL A-1 r.w

~w'fwpJ. Jwurppsr_ 'lnJnLp JnL'b nL'bp1 r_uur npn LJ 

I 4 1 ) 
1 -

5 5 
12 3 

A -I== 2 - -
5 5 \ 1 1 

0 - /"" L, 
~ 5 5 I 

108 \, 

2. 8-fw~ k~ A= ( ! ~ ) fL (-1 7) B= 
3 5 

Jwu•rf.s'bbpr_, 

Jwurppsr_ 1-fkpwukp.Jw~ t I. 

( 
3-2) A-1= I 

-4 3 ' 
WJ'f "{Wur,wn_n.J AX= B (,_ Y A= B r.w.JwuwpnLJ'bkpp lnL~nLJ'bbp ~~wn_wJb'b r.burkJwL 
Jwurpps'bbpr_' ' 

X= ( 3 -2 ) . (-1 7 )=(- 9 11) • 
- 4 3 3 5 13 - 13 

Y= c-1 7 ) . ( 3 -2 )=( -31 23 ) : 
3 5 -4 3 -11 g 

n L 'l 'l Ul b ~ I n L b J' Ul m r fr 9 b b r " p Ul 'l J' Ul Uf Ul m ~ n L J' {!• !lii-,_

JUI.} J'Uimrfrsilbrfr PUI'lJ'UIUf.Uim~nLJ'f! iiUifr'"r'f "f.Uif'UI'ff'UiflmLJ' uUir:.J'Uiil{its 

J'frUIJb J'frf..bnLJb ~Uif''ffr .[!UIT<UI~nLUfr J'Uimrfrsbbpfr (:,UIJ'Uif'J UUI~UI~b UIJb 

~Uirbtfr t [!b'ft."'ilrUisilbt bUlk A 1.. 8 nL'l'lUib~JnLb lfwmrfrsilbrfr r:.UIJ'Uif'J 

b[Jb J'frUIJ'il r:.iiUirUit{nr tfrilfr ~frrUinbt iiUifrmr'f Uf"'f'UI'frUifi.fr (3) pU1iiUI

al .. l!, UIJufrb.pil' bpb A J' Ulmrfrsfr I"LfUI.[!UibitnLp mn'll! "f.Uif'nL bUI~f:,;rtii

.[!Uib ttbJ'bilm, "f'.[!Uib l;lbJ'bilm t Uf.UipnLbUI~nLJ' 8 J'Uimrfrsfr J'ILrUI

.[!Uib1.JnLp "JnLb(!t flLrfrz frlnu.[!n'{ ~mpbt~ k }unubt A k 8 DLI}ll.Wfi~Jm..fi 

u~mp~gfibp~ mpmmq.pJWt~ :Uwu~li WJG q.btql!nt.U, bpp. A ummp~g~ 
UJDLfibp~ · l!Wfim~}! fimqmuwp ); 8 tfmmp~gfiop~ umqbp~ l!wfim~~fi, }!UUl 
npnt.U A8 tfwmp{Ig~ mnqbp~ }!wlim~e liwqwuwp k A ummp~g~ mnqbp~ 
}!Wfim~p.fi, pu~ UJm..fibp~ }!WfiiD~}!' 8 Ummppg~ UJDLfibpp J!Wfim~pfi: 

0 L' ".., w ~.., b L'' 

( 
-1 3 0) /--) 

( 
5 -I 3 1) - 2 I 1 f.l.P 15 -5 ) 

I) 2 0 -1 4 . 3 0 -2 = \11 10 10 t 

4 1 2 

( 0 --3 1) ( 3) ( 8) 2) 2 1 5 . -2 == 14 t 

-4 0 -2 2 -16 
\ 

( 
2 0) 1 -4 

3) !5-1 0 -3). 3 1 =(11-l)t 

. 0 -1 

flL'l'lUib~JnLil J'Uimrfrsilbrfr PUI'lJ'UIUf.Uim~nLJ'f! ~Uif'btfr I; ~UI"fbl Ulbr:,UIJ"'

ilbrfr 'f.}UIJfrb af.UipnfrliiL{JJnLbbbpfr r:.wf"f''fUIPUif' ~Pf'Uin.J'Uib !:,bm 1 b[Jb 

J'frUIJb t[bp'l_pbbbrfru UUI(:,J'UibJ'Uib J'b'/_ r:.,UIJUirt{bb.[! UIJb Uf.U1JJ'wbfr91 nr 

Ulbr:,UIJWbbrfr PMe "f.Uir,Uf.Uibt{mJ' t 'l.}UIJfrb at.UI.f.rnfrlnL{JJnLbbbrfr 'f,Uf_ 

.[!nLJ' t 
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~b zm I; UUJnt'jbl hw/.,_, pwn.wsfrnphh ~('~hh[fllf tfhrf! phpt[wJ .[!UI• 

ar..w~nLufr ,/wmrfrs'bhrfr'b t[hpwphpn'l_ "'"i"'9"LJ9f!• "{' q_nt.qnpqbtJlnLpJwli 
opbli.I!E: ufinuf }; wpqwpmgp liwh. m'lqwfi~Jnt_fi uwmppgfibp}l pwq_uw

'll!tUm~umfi dmuwGm~: 

lfh'b.[! o'lmtfh'b.[! f.fr,/w IIL'f_'f_wh~tnL 'iJ Jwmrfrs'bhrfr pwq,/w"iwm~m

,/fr9 it r,w4"''1"'l'~ Jwmrfrsfr r,wm4mfJJ.m'b'bhrf•s 'I r w ,/ b r fr ~ w 'iJ n 'iJ {! 

'b n {' b'lw'bw~nt{ wpmwdh[nL f.w,/ "'I' ' "{'{! tfr "i"'f.w'bp_nL,/ wl'b"'frufr P"'l''l 

f.wt_t/_m J'bhp, fr'bt"'fru/r.[! phptfbsfr'b § 7-ln,/: '1-frsm.[! mt{uu) I; n w'bf.wlm-

''bhpnt{ n 'l""'tfr'b f.wt[wuwpm,/'bhrfr ufrumb,/' 

a 11 x 1 + a 1 ~x 2+ · · · + a1nXn= b1' l 
~ : ~~ ~~~2~~~~. · . · . · ~~: ~X~=.b~ .. 

3n 1 X 1+an~x"+ · · · +annXn=bn, 

cum npm,/ "'1'1 ufrumb,/fr '1hmbp,/fr'bw'bmf! 'll'"IP9 mwpphp 1; : .'Lt_w'bw

~b'il.[! · (6} ufrumb,/fr 'l"rdw~frs'bhrfr9 ~wqJt{wJ Jwmrfr9f! A-nt[. "'1'1 
Jwmrfrsf! ttfbpwuhrtfwJ 1;, .[!"''bfr np eum e'iJ'f'IL'b,/w'b d=;A[ =fo O: ~b

mn , X - nt{ ht_ w'bw~h'b.[! (6) ufrumh,/ fr m'b(,wJmhbpfrs ~wqJt{wJ · u lnLhf! , 

.Jw~ B-nt[' w'l.wm w'h'lwJ'hhrfr9 4w'I.Jt{wJ uJ.nLhf!1 "'lufr'bl!'iJ' 

X=(~;) , B-- (n • 
Xn bn; 

AX wrm"''ll't"'L'b frJwum nL'bfr, .[!w'bfr np A Jwmrfrsfr uJnL'bbrfr .[!w'bw~f! 

f.wt[wuwr I; X Jwmrfrsfr mmzbrfr .[!Whw~fa'b, f!UUJ ,,.,,,/ "'1'1 wpmw

'11'1"'/f! ~~fr'iJfr =UJfiL'iJ' ~UI'l_,/t/_wJ ( 6) ufrumh,/fr f.wt[wuwpnL,/'iJbrfr awfu 

Jw u h('/rs : U.lu"'frunt/_ , (6) ufruwh,/f! ~wrbtfr I; 'll'hl ,/h~ Jwmrfr9wlfr'b 

·f.wt[w uwr,/ w'b ,/frp_nsntf' 

(7) 

.(7) r,wtf.wuwrJw'b hr4nL ~n'lJ'iJ /;[ awfufrs pwq,/w-twm~btn't{ A- 1 Jwm: 

rfrsn•l· nrfr 'l"J."'fJJ.nLhf! pfum,/ I; A Jwmrfrsfr l'[hrwrJhr'l"'" tfr'bblnL9• 
.Jb'b.[! ~umwhwh.[!' 

. X= A -Is, (8 ) 
U.p_ ~n'l,/nL,/ 'lw'btfn'l "'l'"'"''ll'l"'lf! f.w'b'lfruw'fmL,/ /; ,/b~ ulnLhw'bfr 

Jwmrfrs, 'bpw J-r'1 I;Lh,/h'iJwe r,"'"-"'""'l' I; A- 1 Jwmrfrsfr J-r'1 mn'lfr 

l;lh,/b'bm'bhrfr [,_ B J wurrfrsfr :r.wJ "'"/UIUIUIUfuw'b l;lb,/ h'bm'bbrfr wpmw-

1].{' l'"t'bhrfr 'lm,/ "'rfr'b, "'Jufr'bl!'b' f.wt[wuwr I; 

A1 i A2i . Ani 1 
dbl+db,+ · + - d-bn= d(Aij b1+A 2jb2+ • · · Anjbn) 
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Ptffr'b : U.p_ ~"'l,/f, tfrw~w'lfrJf! f.w"b'lfruw'bnL,/ I; di 'lbmbr,/fr'bw'bme, "f'f!' 

umw9t{hl I; d '1burbp,/fr'bw'bmfr9' 'bpw J-r'1 UJnLbf! B u1nL'bnt{ 'P"fu"'rfr'bb

L"tf• b. t[hpwJt{wJ I; eum J-r'1 "lw'b : U.lu"'frunt/_, (8) pw'bwat.brf! f.wJwp 

Jb.[! b'b § 7-fr ( 3} pw'bwal.i.hpfr'b, npn'b.[! wpmwf.wlmnL,/ b'b (6) ufrumh

,/fr L"L" nL,/ f! \ lJ rw,/brfr ~w'bn'bnt{ umwst{wJ I 

lf'bnL,/ I; 9"LI9 mwl, "{' w'br..wlm'bbrfr f.w.Jwp umw9t[wJ wpcfb.[!

'bbp'b frpn.[! f.w'b'lfruwitnL,/ bit (6) ufrumb,/fr tnLJnL,/: '1-pw f.w,/1111 {' P"'

t[w~w'b I; (8} "'l'"'"'r.,"'JmmfJinL 'be mb'l'"'1l'bl (7) JwmrfrswJfr'b f.wt[w - , 

uwpJwit ,/hp, "f'f! 1 "i"'l''l. 1;, ~pbpfr~B=B huLibnLfJiw'be: 

11" w m {' fr 9 'iJ h {' fr w r m w '1 r 1 w l fr n. wit 'If!' '1-bmbp,/fr'b"''bm'bbrfi 

pwq_Jw"iwm~,/w'b t[bpwpbf'l"'l [Jbnph,/w'b t[bpwubpt[wJ Jwmrfro'bbrfr 

'1h"i.f!"L,/, p.wsfr 'bpm'bfr9~ "{' wpmw'll'l"'lf! 'buLI'b"ihu t[bpwubpt[wJ I;, 

'f('Whfr9 wt[h lP "1'/,f: pw'b wublnL f.'bwpwt{"{'"L{J J"L it lfr mwtfru 1 l. 'bw I"'" 

tf.hpwubpt[wJ .[!wn.w~nLUfr ,/wmrfrs'bbrf! ~"'l'"'l b'b 'lbn.ltu mwpphptf.b l 

frrb'b9 n.w'b'lntf.: 'L~wmb'b.[!, "{' 'l"lnLfillnLb l_uLitfr trfrt/. npnt_w~fr ~wfrmul' 

wpmw'1rfrt-Jwmrfr9itbrfr n.w'bqbrfr [,_ wpmw'll'l"'l- ,/wmrfrsfr n.wittfr ,/frp_lt~ 

fr'btu/lw 9"LI9 h'b mwlfru f.bmb. l"'l opfr'bw~'bhrf!• 

(~ ~ ) . G ~ )=(~ ~ ) . 
G ~ ) · G ~ ) =(~ ~ ) · 

bp~nL 'lh"i.[!"L,/ /;1 pwqJw"iwm~tf.nL,/ hit 1 n.w'i.q nLith9n'l br~"'· Jwurrfrs

'bbp1 P"'t9 wn.wtfr'b '1h"i.f!"L,/ wpmw'll'l"'l'b nLitfr 1 ;.witq, fru~ hr~l'"l''1 
'lh"i.f!"L,/' 0 n.w'bq: zf/•t_m 1;/ Jfrwl'b f.bmb.l"'l tt1bnpbJmit l w1it /;l nf ,/frwJh 

.[!Wtt.Wff11LUpl UIJl/.,_ 11Lif'f_Wb~~nLb ,/wmrfr9'iJbrfr f.w,/UI('• 

UpmmqpJmt·lfwmppg}l ~tmGqE: wtJ.btp ~}; wpmwqpp~-uwmppgG.bppg 
JDLJlW.J!Wfi~JDLJlp llwfiq pg: 

Pwt[w~w'b I; "'1'1 [ilbnphJw'b "'"i"'9"L9bl bp~nL wpmw'lrfrt'bbpfr 

'1h"'l!fr f.wJwp : '1-fr9'1L.[! mt[wJ h'b A it B !Jwmrfrsithre ~ npn'b9 f.wJwp 

AB 'u•pm"''ll'J"'l'b frJwum m'bfr. itt_w'bw~h},.[! AB=C: '1-frmwp~hit.[! § 13-fr 

(3} pw'bwat.{!l "l'f! mwlfru I; C ,/wmrfrsfr l;lb,/h'bm'bbrfr wpmwr.w1mnL

fillnLit(!: 'l,.hp9'i.blnt/. "'1'1 pw'bwaltf! mt[w6 k-fr k P"l"l' f.'bwpwtf.nr j-hrfr· 

(i = L 2 1"'1 n) f.w,/wr, ,/h'b.[! ~umw'bw'b.[! , "{' c Jwmrfr9fr k-r'l UJnLb[!· 

f.w'b'lfruw'bnL,/ I; A Jwmrfr91' P"l"l' ulnL'bhrfr qnL,/wpf!' tf.hr9r"'" npnz 

qnp6w~frs'bhpntf. { w1'b I;' b lk• b2k'"' 't"r6w~fr9'bbpnt{): '1-pw'bntf. "'"i'"9"L9-
tf.nL,/ I; 1 fl(' c 1f WUf('/r9fr U lnL'iJhpfr ufrumh,/ (! qJnpb'iJ Ul('tnUi f. wltntf.nL,/ h'j, 

A Jwmrfrsfr ulm'bhrfr ufrumh,/fr ,/frt"9""' [,_ 'If'"' f.wJwr /;[, fritt"ibu 

9"LI9 /; mptfhl § 9- nLJ, wn.wp_fr'b ufrumh,/fr n.whq(! tfrnl!{' I; ~w,/ f.wt/.w
uwp h('~('tl(''f ufrumb,/fr tt.Uib'ffr91 ntpfr2_ funu.[!nt{' c ,/Uitn('/r9fr tt.Whf(! 
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JbJ t_l; A Jwmrfr9fr aw'blf:fr9: oflw'bfr "l'' § 13-fr wl'l 'bn'-l'i. (3) pw'bw

J.iLfr r.wJwawl'b, mt[wJ i-fr iL P"l"l' k-hrp r.wJwr pfumJ 1;, "(' C Jwm

l'P9P 1"'-rw.ew'btt"'-l' i-r'l mn'll! r.w'b'l.fruw'bn,_J t B Jwmrfr9fr mn'lhrfr 

lf:~wlfr'b ~nJpp'bw9pw, W"f,. 'bJw'b 'JWUinlf'''-[iiJwJp Jb'b,e ~umw'bw'b,e1 "l' 
C Jwmrfr9fr nw'blf:'b l;l pwrar t_l; B Jwmrfr9fr nw'blf:fr9: 

ll.tJ.htfr 6.fr2m wr'lt"'-'b.e b'b,e umw'bn._.r, hrp wrmw'1rfrtilhrfr9 Jb~l! 
t_t[hpwubrt[wJ ,ewnw~nwfr Jwmrfr9 I;' 

A qwtfwJmqwfi uwmppgp h. Q z.qbpwubpq w~ :J!Wil.wqm.up tfwm
ppgp W2_pg qwu ltw]upg wpmwqpJWlP n.wfiqe fiwqwuwp );- A uwmppgp 
n.wfiqpfi: 

"'"9"'-.[! 1 orfrilwf 
(9) 

bwfunr'l (rlhnrh.rw1fr 9 pfumJ 1;, "r C Jwmrfr9p nw'blf:l! .ru t_l; A Jwm

rfr9fr nw'iJlf:fr9t (9) r.wt[wUW('IIL{riJnL'iJ(! Wl_P9 ('W'l,W"fWUI~htnt/. Q-1 Jwm
('P9""J Jb'b,e ~umw'bw'b,e 

r.wt[wuwrm(rlln"'bl!, wl'l "lwm6.wnnt[, 'lwralwl 'bwfunr'l (rlbnrbJwlfr r.w

JwJ.wl'il, A ..,fwmrfr9fr nw'blf:f! JbJ t_l; c Jwmrfr9fr nw'blf:/r9t 11.1'1 "r~nL 
b'lrw~w9"'-P1"'-'b'bhrfr Jfrwmb'lm.J'b w"l.U9"'-9"'-" I; A "- C Jwmrfr9ilhrfr 
nw'blf:brfo r.wt[wuwrn'-(rll"'- 'be: 

§ 15. lfwlnp~gblip~ qnulwpnUIJ! 11 uwmp~g~ f!WI{UWUjWm~nLUJ! pl{nt{ 

n-r'f ~W('lf:P ,ewnw~nLufr Jwmrfr9'iJbrfr r.wJwr lf: n L J W (' n L J (! 
uwr.Jw'bt[nLJ I; r.bmiLiwl ~br"f• 

A=(aii) "- B=(bii) bpqm. n-pq q•pqp :J!Wn.wqm.up. tf~mppgfibpp 
A+B qm.ump ~"l""'-" I; WJ'il C=(Cij) Jwmrfr91!' nrfr l"'-rw,ew'bttn'-r 
/;th.fb'ilm(! r.wt[wuwr I; A iL B Jwmpfr9'bhrfr r.wJw"lwmwu{uw'b l;lbJb'bm
'bbrfr lf:"'-"wrfril' cii=aii+bii: 

lfw mppgfibpp qm.tfwpuwfi WJU uwfi tfw li.nt.U'E, tqmpq_ k, pwqwpw
pm.tf k mbq_ m'}ln]ubtpnt.p-jwfi h. q_ nt.qnpqbtpnt.pjwfi opbfi:J!fibppfi: brw 

r:.,.Jwr lf:"l"'-[rlln'-'b "'-'bfr r.w~w'lwrJ. lf:"l'J"'l"'-(rlln'-'bl!' r.w'bn'-JI!, eum 

"r"'-" A "- B Jwmrfr9'bbrfr mwrrbrn'-[riJnL'b Jwnwl"'-" I; A "- B Jwm

rfr9ilhrfo r.wJW"fWUIWU{uw'iJ l;lbJb'iJm'iJbrfr UIW('('b('"'-{riJnL'iJ'iJbrfr9 ~w'lJt[wJ 

Jwmrfr91!: Rr"lP 'lhr ~wmwr"'-" I; qpn-uwmppge, "l'l! ~w'l.!t[wJ 1; 

Jfrw{u 'll'"'bhrfr9' r.hmwlf:wl"'-" wJ'I Jwmrfr91! ~'b2w'bw~b'b,e 0 ufrJtfntntJ., 
pr.wp~b, t2fn(rlbLntJ. 'll'" (rlt[fr r.bm: 

..P.wn.wqnwp tfwmppgfibpp qnt.U'wpnLtfe h. § 13-nt.tf uwfitfwfiqw~ 
pwq_U'mtqwmqntfe1 qwu1qwl\- bfi pwz)uwqwfi opbfi:J!nq: 

I 'Iwpk[p l;p, F•wp~k, Jwmppg'bkpp wpmw'l['JW[f!. 'bnLJ'b"lku uw/;Jw'bkl p'bw

~w'b ~bp"fnof' npu[ku l;wJw"lwmwujuw'b /;[kJk'bur'bkpp wpurw'lpJw['bkppg ~w'lJofwtt 

Jwurppg, ['WJB WJ'f"lP"P pw'lJw"lwur~n<.J£!.1 p urwppkpnLfi/JnL'b § 13-p uwt;Jw'bnL

Jpg, ni_ Jp [nLpi_ ~ppwn.nLfi/JnL'b i_l;p nL'bk'bwt 
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f>rn.e, '1fr9 ,._.e uu/_wJ hi~ n-r'l ~wrlf:fr brb.e Jwmrfr9'bhr' A=(aii ), 
B=(bij), C-=(Cij): 8w'b~w9wJ i-fr "- J-fr r.w.r,.,r mb'lfr "'-'bfr 

n n n 

~ (ais+bis)csj=~aiscsj+ ~ biscsj 
s~1 s~1 s~1 

w~'bhr"- r.wt[wuwrn'-(rlln'-'b{!t 11.1'1 r.wt[wuwrn'-{rltw'b wl_ Jwul! r.w'b'lfruw'ilnLJ 

I; (A+B)C Jwmrfr9fr i-r'l mn'lfr "- J-r'l utw'b r.wmJw'b ~bmfr l;lbJb'bml!, 

aw{u .r WU(! r.w'b'lfruw'bnLJ I; AC + BC .r wmrfr9fr 'bnLt'b mb'l"'-" lf:m'btfn'l 

/;tb.fb'bme: '1-rw'bnt[ I; l w"lw9"'-91.b9 

(A+BlC=AC+BC 

r.wt[wuwrn'-{J!n'-b(!t C(A + B )=CA + CB r.wt[wuwrn'-(rl 1"'-'bl! w"lw9"'-9t/.n'-J 

I; 'ilnLJ'il ~hr"f• .r wmrfr9'bb rfr pw'lJ UIUfWUl~.r w'b w'bmb'lwfnfub LP"'-Pl"'-'bl! J 

"fWP'l 1;1 "l' Ufw'>w'btn'-J I; W"fW9"'-9bl pw2fuw~w'ilnL{rJJw'b WJ'I br~"'

orb'b,e'b l;e 

IJ',,_Jb'b,e Jwmrf.91! (rlt[nt[ pw'lJw"lwm~bl"'- r.hmiLiwl uwr.Jw'bnLJf!• 

A :J!!Uil.Wqnwp uwmppgp h. K pqp kA wpmwqpJWl qnz.qnt.U );- wl'b 

A'=(a'ij) Jwmrfr9f!J nr'b UUIW9t[nt.f I; A Jwmrfr9fr P"l"l' l;lbJb'bm'bb

rl!_ k•nt[ ('W'l,W"fWUI~htn1.' 

ll'wmrfr9f! (rlt[nt[ ('W'lJ'W"fWUl~b[nL WJ'f"ffrufr Jfr orfr'iJw~fr f.bm 

Jb'b,e wr'lh'b r.w'b'lfr"lbl b'b,e 'bwfrrttr'l UfW('Wlf:rwtf>mJ. b(rlb A Jwmrfr91! 

ttJ.hrwubrt[wJ I;, (!UUl npntJ IAI=d, W"fW ilrw A - 1 r.w~w'lwra Jwm

l'P91! "- A* ~9lwl J .umrfr91! ~w"[t[wJ b'b 

A- 1=d-1 A* 

wn'iJl_nL{riJwJpz f>'iJt_"fbU Jh'iJ.e lf:frmh'iJ.e, n-r'f ~W('lf:P wJb'iJ Jfr J!WnW~nLUfr 

Jwmrfr9 ~wrhtfr I; 'JPUfW[I~bl np"fhU n2-t_wt[rw'bfr t[bf(Uln('l (!UUl "('"'-" 

Jwmrfr9ilbrfr iL t[h~mnr'bhpfr wl'l r.wJw"lwmwufuw'bn'-{rltn'-'bl! t[rnfuJfrwr

Jb,e 1;: 11.1'1 "lwm-&.wnnt[ l;l, Jwmrfr9'bbrfr Jbr uwr.Jw'bwJ lf:"'-Jwrn'-JI! 

iL Jwmrfr9 p pw'lJw"lwm~n'-JI! (rlt[nt[ 'lwn'iJn,_J b'b t[h~mnrilhrfr lf:"'-Jwrn'-J 

k t[b~mnrfr ('W'lJW"fWUJ~nLJ (rlt[nt[t U.Ju"ffrunt[, ll-pq qwpqp :J!W ll.Wqnt.Up 
ummppgfibpp pmq_unt.pjnt.fi~ qwpbtr );- qpmwpqbt nptqbu n2-z_w~wfip 
qbqmnpwqwfi mmpwl\-nt.pjnt.fi: 

IJ.Jumb'fp9 pfun'-J /; t:,bmkJW[ r.wt[wuwf'nL{rJJnL'iJ'iJb('p W(''JW('W9P 

tfr'bbl{! ( wtumb'l A-il "- B-'b n-r'l ~W('lf:P Jwmrft9'bhr h'b; k-'b "- l-e 

(rltJ.hr b'b J 1-e Jfrwt[n r (rlfrt['b I;)' 

k(A+Bl=kA+kB, 
(k+t)A=kA+tA, 

k(lAI=(kl)A, 

1 · A=A: 

(1) 

(2) 
(3) 
(4) 
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b. B=(bii) J'wurrfry'bbrf! 1.. 

j -/r t.wJ' wp ~nL'bb'bw'b.p' 

WJufr'b.p~•' rufrumfnr wb~tnLbw'IJfr 1.ru• wJ'b'bmrb.e 'lrtfwJ t k Pfrtff!, fru~ 

wb~Jn<bw'IJfry 'fnLpu pntnr ttbJ'b'bm'bbp(! ;wt/_wuwp b'b 'lf'nJfr'\.lJ./'f"f.P"P 

J'wurppy'bbp(! ~nf..'/nLJ' b'b U~WlJmp ummp~glibp: 

lfwurt•fry'bhpfr 'l'nJ'wpJ'w'b u,.t.J'wbnLJ'py t.burl11nJ' t 

kE+ LE=tk+llE (7) 

t.wt/_wuwrtn(iiJnLh(!l lfJnLu ~n'lJ'fry, o'lmtfbtntf J'wurpfry'bbrfr pwqJ'wtMfwm

~nLJ'py ~wJ' t.frJ''btfbtntJ {5} t.unJwuwpm{rJJwb tftuu, ltumw'bw'b.p' 

kE · LE=(kl)E: (8) 

'-lwpbt~ k A ummp~g~ k p-~ml. pwq_tfmUJ.Wtn~bt~ ub~liwpwlibt npUJ_bu A 
uwmp~g~ rm<tUWUJ.WUl~Dl.U kE U~WlJWP ummp~gn~, uwmp~g6bp~ 
pwq_tfmUJ_rilm~tfwli ~umuwn~: Ppn.p 1 f!"m (5)-/r' 

tkEl A= A (kE{= kA: 

/J.Jumb'ffr9 p/unLJ' t bwh, n(' UIJWlJWP UWtnp~g~ mb'l ml}lnJubt~ }; 
gmli~mgw~ A UUllll(\~gft fihu.l: &wm ~"'r"nr t WJb, nr J'frwJb U~UilJUip 
J'wmrfry'bbp'b b'b orlmt/_wJ "'l'l t.wur~mfillwJ'pz 

bpb n-pq llwpq~ npuk C=(Cik) ummpl19 mb'lml}lnJubt~ k UDLJU 
~mpq~ mubu U~ Urutnp~~~ fibw, WUJ.W C Umtnp~g~ uqmtJmp J'wmppy tz 

l•rn.p, t.wJ'w,,b'b.p i =rf= J b. 'ffrm';"f'ltb'b.p f!"m "f."'JJ'w'bfr frrwr t.mtf_w

uwp CEij b. Eijc J'.umrfry'bbrf! ( utl;u tfbrf! Ei j J'wmr/ry/r uwt.J'wbnLJ'(!)• 

t,b2m t mbui,bl, nr CEi j J'wmp/ry/r pnlnr UJnL'bbrf!• pwyfr J-r'fP9• 1/w'l_J'

·fwJ b'b qpn'bbpfry1 /ru~ J-r'l utnLh(! t.wJ'(!h~bnLJ' t C J'wmpfry/r i-p'f 
uJwb t.bm: If wu'bwtfnpwpwr 1 CEij J' wurpfry/r i-p'f mn'lfr IL J-r'l uJwb 

t.wmJ'w'b ~bmnLJ' 'lur'bt/_nLJ' t Cjj ttbJ'b'bm(!l bJ'w'b J.!.mJ EijC J'wurppyp 

rntnr urn'lbre · pwyfr i-r1fr9 , ~wqJ'tf_w.t b'b qrn'bbrfr9 , fru~ i-r'l mn'lf! 

t.wJ'c'b~bnLJ' I; c J'wmrfryfr J-r'f urn'lfr t.bur-. Eijc J'wmrfryfr i-r'f mn'lfr 

b. J-r'f uJwb t.wmJ'wb ~burnLJ' 'lur'bt/_nLJ' t Cj•j l;lbJ'b'bur{!: O'lmtfbtntf 

CEij=EijC t.wt/_uiUW('nLPJnLbpy. J'_b'b.p umwbnLJ' b'b.p. nr Cjj .· Cjj ( nr

"f.bu l;lbJ'bbmbb(', nrnb.p Cfmbt/_nLJ' bb f,IUl,WUW(' J'wm('pybh('p J'pJ..

bnLJb mb'lbrm.J'), "'Jufr'b.p'b' C J':wmrfry/r 'llfriwt/_np wb~fnLbULCft)fr t/_pw 

'lm'btfn'l pnlnf' ttbJ'b'bur'bbr'b Pf'"'f' t.'wtJwuwp b'bz If JnLu 1/n'lJ'fry, CEij 
J'wmrfry/r J-r'f urn'lfr k J-r'f "l"''b t.wmJ' w'b ~burnLJ' 'lm'bt/_nLJ' t Cj i tth

J'b'bm{!· P"'l9 EuC J'wurr/ry/r bnLJb urb'lnLJ' 'lur'btf_nLJ' t 'lf'n ( nrntf_t.bmk 

i =f= J}• "'J'f "f.wur6.wnnt/_ tL Cji=O, wJufr'b.p'b' C J'wmt•/ry/r 'llfriwt/_np w'b

~~nLbw'IJfry 'fnL('u 'lm'btfn'l wJ'b'b J'fr ttbJ'b'bm t.w•Jwuw(' t 'lf'nlP' fd'bn

pbJ'w'b "'"f."'9nLyt/_wJ tz 

8* 115 



I 
i . 

n-r'l- ~"'r'lfr '1-bmbrJfr'b ... "iunf! "fr Pfr.l t-. "rf! "fr"'r<~bJJ"rb'iJ nrnz
•[nL.r I; UI(U[w~ fl-r'J- ~"'f'fP J)Wttw~nLUp J"wmrfr,'/m[t 1-bmbrJ"fr'iJwbmp 

uwr.Jw'bnulf!, "ff! pbr4_wu t" § 4-mJ, mwlfru t" wJb ~w'bn'bf!, nrn4_ "'J'I

'1-bmbrJfr'bw'bmf! U1fUIU1(,WJUI1nLJ" t- m.[w~ J"wmrfrsfr t"tbJ'b'iJm'iJbrfr J'fr- -

'l"9""' Hn ~n"iwmrnL~mfr4_ uwr.J'w'bnLJf!, UW~UIJb, ~wrbtfr t- "'""'"'rfr'blsl 

"'JJufrnJ'wm/r~ uwr.J' ... 'bmJ'n4_. nLrfrz "'""./)""-• ~"'rblfr .t- '1-bmbrJ/r'btu'bm

'iJbrfr § 4-nLJ £. § 6-nLJ pbr4_w~ r.wm~m- fJJnL'iJ'iJbrfrs 'bzbl "'J'b"ffrufrJJ• . 

nr J"tumrfrsfr' "'J'J- r.wm~nL{JJnLbbbrn4_ oJm4_tuU J'frtu~ frrUI~Uib lpnt'iJ~sfrtub 

tfr'b/r 'br"' '1-lunbrJ/r'b ... 'i.mf!' 

U.J'I-"ffrufr "f"'f'l"''l"LJb utur.J'wbnLJ ~"'rblfr t" umwbtul o'lm4_btn4_ 

'J-bmbrJ'fr'iJtubmp 4_bflnL~ntJ'~s' f!UUI nrJ.t- mn'lfr: 1-frmwr~b'iJ./J 9w'iJ~w9w~ 
~"'r'lfr JJUIIlUI~ntufr J'tumrfrs'iJhr £. r.wJ'wrb'iJ./J, nr ... J'b'b "" '"J'I-"ffrufr M 
J tumrfrsfr '1-r"-"'.t t- r.w.r "'"f"'m"'u "'"''iJnL{J 1w'b J'bp_ J' fr 1dM {Jfr4_, f!"m 

nrnLJ' P"'"-"'r"'r"-nLJ' b'iJ r.bmltJWL "f"'JJ'tu'b'bbrf!• 

1} b[Jb M J'wmrfrsl!. wnwp_/r'b ~wr'lfr !;, "'Jufr'bJJ'b' ~"''lJ'4_w~ t" J'b~ 
r. ... m a t"tbJ'b'bmfrs• "'"I"' dM=ar 

2) bpb n-r'l- ~"'r'l/r M ""'mrfrsfr UlltUI'/._fr'b mn'lf! lttu'[J'.[tuu t
all' a 12• • • ., a 111 t"tb,fb'bm'bbr/rs £. b[Jb Mi·m[ (i=L 2, ... , n) 'bz ... 'b ... ~b'il.p 

(n - 1)-r'l- ~"'r'lfr WJb J' ... mrfrsf!• "ff! J'bnd t- M J'wmrfrsfrs wnw2fr'b 

mn'lf! £. i-r'l- "J"Lbf! i_"bpb[nLs r.bmn, "'"fm' 

llJ!l qbtq}!nul' w:fbll tf~ M uwmp~g~ fiwuwp dM PHe fiwliq~uw

llnuf ]; WJ'l uwmp~g~ qbmbpupllwlime: Ub'b./J "'J'I- Ufb'J-J'w"b "'"1"'9"LJ91!. 

fJn'l'bmJ b'iJJJ f!"i•[Jhrsn'lfr'b. "'J'b ~wrbLfr t- ~tumwrbl fr'b'J-"L~Sfr"'t""- f!"m 

n-fr £. o'lm4_btn4_ § 6-fr "'r'I-!"L'b./J'iJbr/rs' 

l;wm w.[blfr r.bmw./Jf./Jf"'~w"b b"b '1-bmbpJ'fr'bw'bmfr w./JufrnJ'wmM 

UUI(,J"tu'iJJ"w'iJ J"fnLU /J.J..brf!• nrnb./J frrb'iJs f,pJ' ./)nLJ' nL'iJb'iJ § 4-nLJ' umws

.[w~ '1-bmbrJ'fr'b ... 'bmfr UfWf'l"''l"LJ'iJ r.wm~nLfJJnL'iJ'bbrl!. £. •[br"'PbrnLJ' 

b"b unu~ JfrwJb '1-bmbrJ'/r'bw'bmfr m.[J"'l n ~"'r'lfr'b : llb'iJ./J "'JJJ' u~umJ' 

b"b./J 7-Pm"'r~bl "'l'I-"IP"P ., ... r.if ... 'iJnLJ''iJbrfrs J'b~f!' · 

1-/rsnL./) wJ'b'iJ J"fr fl-r'J- ~"'f'fP JJWilW~ntup J' wmrfsfr f,wJ"w"fW

UIWU"'W'iJizs4_w~ t- J'fr dM {Jfr4_, f!"m "f"L,r fJn'l pw4_wr"'r•[b'b r.bmJ..l'"l 

"f"'JJ'w'b'iJbrf!· 
J. bpb M uwmp~g~ np1.k WD'lJ! pwq_uwtqwmlpl_nuf]; k-ml_, mtqm 

dM p~tl_e linLJiitqbu pwq_lfwUJ.mm~qm.u ]; k-nq: 
IJ. llJq d .. P~tle ~J t}tn}utl_nLu, bpb M uwmp~g~ nphk mnq~G 

wtl_btmgqnd k WJ!]. uwwph~ nphk run mn'l: 
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III. bpb E-G u~wtJ.np uwmp~g ];, mtqm de=l: 
UUJ_wgmgbliJ!, np wubli tf~ M tfwmp~g~ B.mtfmp dM p~tle fiwqw-

ump ]; WJ!]. tfwmp~g~ qbmbptf~liwlim~li: 
u~'lf'"L,J I- III "f"'tJ'w'b'bbrfrs wrmtuJb"b./J dM P"-fr "" ./J"''bfr r.wm

~nt{riJnL'il'bbr, "r"'b./J 'bJ'w'iJ b'iJ n·r'l- ~"'r'lfr '1-bmbrJ'fr'bw'bmfr r.wJ'w

"f"'m"'""'"'"b r.wm~nL{JJnL"b'iJbrfr'b: 
(1). bpb M uwmp~g~ nphk mn'le pw'lqwgwc\- k q_pnlibp~g, 

WUJ.lll dM=0: 
f>r"./J • P~'lJ' "'"f"'m~btml 'lrn'bh,.frs ~w'lJ'4_w~ um'lf! 0 {J4_m[. J'b'be 

J ... mrfrsf! t_b'bJJ "-'""'"' P"'!9• I "f"'JJ'w'bfr r.wJ'w/J.wJ"b, dM Pfr4.f! l'"''lJ'"'-
"f"'m~4_nLJ' t" 0-m[t U.J'I-"ffrum[' . 

dM = o. dM = o, 1 
(2). bpb M uwmp~g~ i-pq mnq~li uitl_blwgliblil! lipm j-pq mnqe 

(i =f= j)' pmq_uwtqmm~qwb- k pqnq, qpwli~g dM p~tle i.~ t}tn}uq~ : 
b[Jb k=O, "'"I"' wJ'b'b fr"bt "'"1"'9'1L94_"'~ t"r f>u~ b{Jb k =f= O, "'"/"'' 

J-r'l- mn'lf! pw'l_J'W"fWUI~bLml k-n4_, ~umw'bw'i.JJ J'fr M' Jwmrfrs· nrfr 

r.wJ'"'r• f!"m I "f'"JJ'w'bfr, ~nL'bb'iJw'bJJ dM,=kdM' l,bmn, M' J'wmrfrsfr 

i-r'l mn'lfrb w•[bLws'bb"bJJ 'iJrw j-r'l- mn'lf!• ~umwbwbJJ J'fr M" J'wwrfrs· 

f!UUI nrmLJ', r.wJ'w/J.wJb II "f"'!J'w'bfr, dM·· = dM' I </.br'l"'"f"" M" Jwmrfrsfr 

j-r'l- mn'lf! P"''l""'"f"'m~b'bJJ k-1.,4_, Jb'b./J ~umwbwbJJ J'fr M'" Jwm

rfrs• "ff! frrw~w'btnJ' LLUIWs"-mJ' t M-frs "'"1"'_9nt94_btfrJJ r. ... m~mfJJwb 
J'b2_ /J.htu~br"f"-W~ /J.J..wpn"'ntfJJwJ'p, f!UUI nrnLJ' 

dM"'=k- ldM "= k- ldM'=k- 1 • kdM=dM: 

(3 ). bpb M , uwinp~g~ mnqbpe qb-wJiinpbli 4m}uJwl b&, mtqw 

dM=Or 
"r"./J' b[Jb tnn'f.brfrs J'b~{!l orfr'iJwf i-r'J- Uln'[{!• r.w'iJ'IfruwbntJ" I; 

J'bwsw~ mn'lbrfr 'l~"'Jfr'b ~nJ'pfr'bw!Jfrw, "'"I"' J'fr ./Jw'bfr w'b'lwJ 

~frrwnlstn4_ (2) /J.Lwpn"'nLfJJ"L'bf!, ~wrbL/r t" i-r'l- mn'lf! fn"'wrfr'bbt 

'lrn'bbr/rs P"''l~"'S"'~ mn'ln•[ : />u~ (2) . /J.J..wpn"'nLfJ!nL'ilf! tfr "-'""'"LJ' dM 
{J/rtff!, "'J'I- "fwmb•unn4_, r.wJ'w/J.wJb {1)-/r• dM=O: 

(4). bpb M uwmp~g)t i-pq mnqe fiwliq~uwlinLU ]; bpqnL ~ 1. I 
qbqmnplibp~ qnLUUlp 1. bpb M' 1. M" ummp~glibpli umwgtl_bt bli . M 
tfmmp~g~g' fipw i·p!]. lnD'lJ! fiwtfmtqmmwu}uwfiwpwp ~-nq 1. "f•Dtl_ 
t}tn}uwp~liblnq, wtqm 

f>r"./J' '1-PS"L./J S-f! M J' ... mrfrsfr• pwsfr i-r'I-P9• &wsw~ l'"l"f m"'lb

rfr ufrumbJ'b t-• bpb S-nd 'l~"'Jfr'b ~w"'nLJ' tfr'bfr, "'"I"' .,~WJ'ilnrb'b ~wfuJ"'l 
~Lfr'bb'b M. M', M" Jwmrfrs'bbrfrs l"'f"'./J"''bttnLrfr mn'lbf{!t 'If"' r.~uJ'wr 
t"i' f!UUl (3)-fr• dM=dM,=dM• = 0, t1ffr9 h p"'ntl/' /; "'J'J- 'J-b"fJJ"LJ" W"fW• 

9"L9•[bLfrJJ r.wm~nL{JJw'b "'f'l-"'f"'9P Lfr'bblf!t />u~ b[Jb S ufrumbJ'fr P"l"f 

n-1 4_b~mnp'bbp[! 'l~w:'bnpb'b w'b~w"' b"b, "'"I"'' fr"bt"t"" 'lfrmb'UJJ § 9-frs· 
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UIJb IJwrbtfo I; trw9'bbt nplrl; a. qb~mnpnt{ wl'b"lbu, nr uurw91_wJ uf1U

mbtfe tfr'bfr n-zwfw'bfo qb~mnptu~m'b mwpwJ•JLfiltw'b qJwt'bnpb'b w'b~wfu 

>[b~urnr'bbpfo wn.wqb[wqmt'b ufoumbtf: U.n ufouurbtlfr tlfo'ln9irq ~wrbtfr I; 

qJwt'bnpb'b wpmwC.wtmbt ~ iL "( 'lb~mnp'bbrf!' 'l-fr9n•.e a. qb~mnp(! tfeur

'bn<tf I; ~-fr iL "(-/o wpmwC.wtm•tLfiJJw'b tfb'l C.wtfw"lmmwufuw'bwpwp k IL / 

qnpJwltfo9'bbpnq, fru~ ~ + 1 wpmwC.wtmm(rftw'b tfb'l, w!ufo'b,e'b' M tfwm

rfo9fo i-r1 mn'lm.r (X qb~urnt'f! ~tfm'bfo k+l qnpJw~9nq: ll.trftf M, M' "- M" 
tfwmrfo9'iJbf'{! f/wf'btfo I; J.f.wtfrnfubt, C.wbb[nq bpwb9 i-r'f UIN'fbrrfo9 tfJnLU 

mn'lbrfl qJwtfo'b npnz ~ntlpfo'bw9frw'bbr wt'b"lbu, "£' 'bpw'b9 i-r'l mn'lbr 

C.wtf w"lwurwufuw'bwpwp Jwn.wtb'b (k + l )(X, ka. I. l(X qb~mnp'bbf'{!' U.t'l 

"lwm6.wn.n1_, 'bzw'bw~blnq M 0 -nq M tfwurrfo9fr i-r'l mn'lf! a. qb~urnpnt{ 

.pnfuwrtfo'bbtn•9 umwsqwJ tfwmrfo9f! "- '>wzqfo wn.'bbtn1. (1) /,_ (2) r:.wm

~n•filtn<bbbp(!• tfb'b,e lt'>w'bqb'b,e '>bmiLtwl '>wqwuwpn<Ptn<'b'bbl'fo'b. 

dM=(k+ l)dMO' dM,=kdMO' d,p=fdM~l 

'1-pw'bnq iL ( 4) '>wur~mfiJJn< b(! w"lw9n•9qwJ 1;: 

(5 )· bpb M tlwwp~gli uwwgtl_bt k M tfwmp~g~g bpqnt. mn'lbp~ 

q~p~w~m}unq>Jmtfp, WUJW d;;;=-dM: 
f•rn.e, filn'l M tfwmrfosfo i-r1 t.. 1-r'l urn'lbrfr mb'lbre ~wrft.e tfo'bb'b 

1_rnfubtnU U.!'f pwbfob ~wpf.tfo /; r:.wubb[ /)bm/,_J'"l J.iLwfnfun<filJnL '(,f.bpp 

Z'lfilw tfo tlfo'ln9nq' "~'fpn<tf M tfwmrfr9fr i-r'l mn'lfo'b ~wqblw9'bb'b,e 'bpw 

J-r'l lltn'[{! IL 1/u'nw'bw'b,e M' J'wmrfo9f!' f!"w npttLtf, '>wtfwawl'b ll "lwr 

J'w'bfo, d"' = dM: ~burn, M' tfwmpfo9fr 1-r'l urn'IP9 ~l',w'bb'b,e b[tW i-p'f 
.mn'lf! t.. ~uurw'bw'b.e M" ,r w m rfo9e, nrfo r:.w.r wr, (2) r:.wm~m[il1 w'b r:.w.r w

aw1'b, 1/umw'bw'b.e dM · =dM'" M" tfwurrfo9fr 1-r'l UIN'ff! ~mwpphpqfo M 
tfwml'P9P i-r'l urn'lfl9 tlfowJ'b 'bzw'bnq: ~fotlw M" tfwmpfo9P i·r'l urn'lfo'b 

-q_b1w 9'bh'b,e 'brw 1-r'l mn'lf!' u.11 aJ.w,flnfumfiltwtfp umw9qwJ M"' 
tfwmrfo9fo '>wtfwr, r:.w.rwawt'b 11 "lwJJ'w'bfr, lufo'bfo dM'"=d.,', eum npttLtf 

wn J'wmpfo9p i-r'l mn'lf! '>wtfe'b~'iin<tf I; M ,fwmrfo9fo 1·r'1 mn'lfo '>bur: 

Fw'ltfw"iwU!~b'b,e, 1_br'lw"lbu, M "' tfwmrfo9fo 1-r'l mn'lf! -1 filqnq, tfb'b,e 

-~qw'b,e M npn'iibtfo tfwmpfo9fo'b: I "lwlrfw'bfr '>wtfwawt'b' 

d;;j= - dM'''=-dMI 

(6 ). b[ilb M' tfwmp~g~ umwgtl_bt k M tfwmpJ19!t9 mn'lbP!t mb'lw
'fm}unt.pjwtfp, ~um npm.tf M'- dwmp!tg~ i-pq wn'l~ (i=L 2,. .• , n) 
fiwliq~uwlimtf k M tfwwp~g~ a.;-pq mn'l~' mutw' 

dM'= ± dM, 

npmb'l qpwqwli li2wli qt~li~, bpp 

(
I 2 · · n ) 
at a2 . . an 

mbqwqpnt.pjnt.li~ q_nt.jq k u pwgwuwqwli li2wli' bpp WJii qblim k: 
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f>rn.e, M' rfwmrfo9f! ~wrhtfo I; umwbwl M rlwurt•fo9fo9 /br~nL mn'lb

rfo nrnz .J!Wbw~fo '1/o('.[!Wt/rn/uiiL{iJJntbbbpfo oqbn<filtwrfp, 'JfW /)wtfwr /;[ 

~wrb tfo 1; o;,urqb l ( 5) r:.wurltn< (<I 1 n< 'bfog: U.n"lfou fo '1/or.ewfnfot n<{<J tn< 'b'bbpfo 

(<Jqfo 'lnqqn•filtwrfp. fo'bt"lbu "'"tm'bfo I; § 3-fo9• nrnzqm ,f I; "'!'1 mb'lw

'lrmfil JLUb 'f. IlL Jlf:nLfil JNLbf!.: 
ll.trlrl 'lfourwp~b'b,e M = { a;j ), N =( b;j) rfwmrfo9'bbpf! iL 'iipw'b9 Q=MN 

W('UIW'ff'JWlf! § 13-fo /otfwumnq: 9-mbbb.J! do filfo"-f!l U'h'iJ.e qfombb.J!, N(" 

Q riw'mrfosfo wtfb'b rlfo i-r'l mn'l r:.w'b1fouw'bmrl 1; N rlwurrfosfo pntnr mn

'lb"rfo qJiutfo'b ~nrlpfo'but9flw, npmb'l qnpJw~fo9'iibrf! ~tfo'bb'b ai1' ai2' •.• ,ain 

[il1_hre (mliu, orfo'bwl,, § 14-e): tPnfoJwrfr'bb'b,e Q rlwurrf79fo pn[n~ mntzbrf! 

'>frzt"'l ;,Jwtfr'b ~nrlpfo'bw9fow'bbpnq /,_ tlfo .J!"''bfo w'bq,tf oqmqb'il,e(4) '>wm

~n<filtwrfp: U'b'b,e ~umwhUJh.[!, nr do PMe ~tfo'bfo '>wqwuUJr dT [il1_hrfo qn<

rfwrfr'b pntnr r:.'b,rw1_nr T rlwurrfo9'bhrf1 r:.w.r,r, nrmb'l T rlwmrfo9'it 

nr.'bfo r.bmt.. 1, 1 urlw.ee· T rlwmrfo9 fo i·r'l m"'lf! (i=l. 2, ... , n) '>w•[wuwr 

I; N tfwurrfo9fo a.;-r'l urn'lfo'b' pw'f.rf"'"lwur~,J 3;a ; [ilqnq: U.n rfwrf,'bw~, 
( 3) r:.wur~mfilt"''b z'bnr'>fo"-, ~~~~rhtfo I; afomUJr~b l WJh T ,f U1Uif'P9'bbrf!, 

npn'b9 r:.wrlwr qnJm{<JJn<'b n<'iih'b "'l'b"'.fouft i I. 1 fo'b'lbeu'bbr (i =f= j), np 

a.;=a.i' U.u funu,enq, tf'bwln< b'b rlfo,t'b wt'b"lfoufo T rl,urrfo9'bbp, npn'b'!l 

'>wrfwr a. 1, a.~, ... , an fo'b'lb.eu'bbpf! t1,qrf,<rf b'b 1, 2, ... , n (<Jqbpp mb'lw

fnfun•filtm'b: ~wrf,aw~ I /,_ (6) '>wm~n•filtn<'b'bbrfo• "'!'l"lfoufo _rlwurrfo9'bb

pfo '>wrfwr dT [rl/oq{! n<bp '>huriLtwl mbu,e{!. 

npmb'f bzwb(! nrnzqn<rf I; fob'fb.[!ubhpp mb'fw'frn<filJwb 'f."LJlf:fiLfilJwrfp: 

U.Jumb'ffo9 rfbb.J! lf:W["U bh.J! do [ilqfo Ulf'UIUI/)UIJinnLPJUih(!• dT -bf'fo Ulf'

UIIUI',WJUINL{iJJntbfo9 'fNL('U f),'iJb[nq fw~wqJ-fo9 d N (!b'fC.wbntp wpurtU'f{'/ol_{!• 

fw~wqJfo rib£, "i"'f''l b ~.r'b, IMJ-c• "'t"fo'b.e'b' M rf,mrfo9fo 'lbmbr
rlfo'b,'burc, {!""' § 4-mrf mqwJ- ltn'buurpm- ~urfoq ,,r:,,f,'iJ,f,'iJ, wtufo'b,e'b' 

do= (M). dN, (*)' 

b[ilh rlb'b.e w1r1r1 1_br9'bb'b,e nr"l"" N rl,mt•fo9 E rlflw1_nr rlwmrfo9c• 

W"fW Q=M /,_, III '>wur~u<(rftw~J r:,,,f,J.,J'b, d Nc= dE=L "'!ufo'b,e'b' gwli

qwgwb- M tfmmp~g~ !iwtfwp mb'l~ mli~ 

dM=IM\ 

'>wq"'""'f'"•filtm'iie, fo'bt /,_ "lbur,e l;p "'"/ID9nr-9bl' 1l' fo"' J-"' ,f w 'b w ~ 
,f b 'b .[! urq b 9" .., .[! '1 b ur b r ,f fr 'b Ill 'b ur 'b b r " p Ill '1. ,fIll "I Ill m ~ ,f w 'b 

[il b n r b ,f Ul I fr b r ~ {' n r '1 Ill "I w 9 n L l 9 {!, {! u m n r n L ,f' Ill n. Ill 'b 9 

o If: 111 "/; [ n L { UJ "f[ UJ U fr [il b II(' b rf Ill J "9• 'f£' 111 f),,f 111£' /),£'~"'"-"£' I; 

(*) r:.,q_,uwrn•Pt"''b tfbp do iL d N [ilqbpf! fn/u,rfo'bbt frrb'ii9 r;,,f"'"i"'

urwufuw'b ,f U1Uif'fr9'iibrfo '1burbrrlfo'b,'bur'iibrn1_1 



IJ.1u ~».j!ufrm.l wmfr~ nt.unLil''bwu frrm {J Jm .. 'b'b wtfwrmh'b.j!' ~»"fwsnLsb
rnt{ I-m "ft»JJw'b'bbrfr tub~w{umfJJnL'iif!, WJu/rb.[!b' "'"l"'9"Lsb'iJ.j!, "{' 

I»J'f "f~»JJ'tubbb('p9 nz Jb~{! t/r t.w'iJ'f[tuwbnLJ JJnLU b('~nL "fWJJtubbfi('p 
t.b mktub.j!f! 1 

nl'"lhuqfr 1»"ft»9nLsh'iJ.j! III "l"'lJ wbfr tub~tu{unL{J J"Lbf!, t.tuJ ~»rhilo~ 
dM = O wJb'iJ Jfr n-r'l lfwr'lfr M Jwmrfrsfr t.tuJtur: I k II "l"'IJw'b'iihre• 
"f~»{''f. 1;, ~pwt/_wrwrt[b'iJ, fru~ III "l"'JJw'iJe (uw{umt/_nLJ l;t 

flr"lbu'lfr "'"f~»9nLsb'iJ.e II "l"'JJw'bfr tub~w{unLfJJnLbf!, t.wJ,.;rb'ii.p, 

nr tuJb'iJ Jfr M Jtumrfrsfr t.tuJwr d .. Pfrt/.e r.tut{tuutu{' I; "'J'I Jtumrfrsfr 

IJLfu~»tfnr tub~JnLbtu'ltlfr tfr~»Jfr l;lbJb'bm'bbrfr wrm~»'lf'I"'Lfr'b 1 I k III "l"'r 
J'w'b'bhre mb'lfr nLbhb, fru~ II "f~»JJw'be mb'lfr tnL';Ifr: 

.Z,bf'l"'"lbu, I "f"'JJ wbfr wb~w{unL{JJnLbf! "'"1"'9"L(Jh[nL t.wJtuf'' 
t.wJ wrh'ii.j! dM = 1 wJb'iJ Jfr M J' IUUJ('/r9/r t.wJ'tu{'l II k III "ft»JJtubbb
{'f! mh'lfr nLbbb, fru~ f "i"'JJtubl! mb'lfr tnLbpt 

s IU('('IU~Uib t.tub('tut.tuz4fr 'fUIU(!bf/tusnLJ J'fr .pwbfr wb'fwJ {Jtfbf'fr

"fWZtu('/r f,tu{'UUJtu9nLJ' l; mb'lp nLbhbmJ': 'Jo"f('"9W~tub(!, b{'p bn(" 

u~unul I; mumJ'bwufrrbL t.wb{'tut.tuzfrt/.e• tltu'bn{J I; tfrbnLJ' JfrwJb (tlt{tu

ptubnL{JJm.bfr9 untfnrtut! 'l{'tu~tub wJ'pn'l_l_ k ~nmn{'tu~~»Jfrb (Jtfbrfr'bt 

~wb{'tut.wzfrt/.1! ptuumnrb'iJ u~ut/_nLJ I; pwswutu~wb (Jtfbrfr 'bbrJnu}JwJp, 

"'Ju/ob.[!b' ~~»£'"-"£' {Jt{~»Jfrb ufrumbJ'iibrfrs tun.wp_fr'bfr' mtfpnl]~ p~bp~ ufru

mbJfr al.tut{nrJ'tuJp, "f'l! ~w'lJt{tutl l; P"l"{' 'f('UI~Wb nL pwslUUIU~IUb· 

IUJ'pnn Ptf"rfrs k 'lf'"JP9• k IU"JIU\ wtfbtfr [WJb ufrumbJfr' n.wg~nlimt 

ptlbpft ufrumbJfr akwtfnrJ'wJp. "{'/! ~w'lJtfwtl I; f'"l"{' i.uJpn'f_p_ IJ</.brfrs 

k P"l"{' ~nmnrw~uJtfr'b (Jtfbrfr9• fr'bt"lbu 'lfrw~wb, wJb"lbu l;l pwswuw

~wb: fl't[brfr "lwzwrfr t.bmw'f~» f!b'llwJbmJe mb'lfr I; mbbbnLJ wJb 

JwJ'~bw~, brp 'lfrmwr~Jw'b b'b b'bfJwr~t/_nLJ {rn.wsfrn'iiwt flt[b{'l!' fil't[w

Jfrb WJb ufrumhJe, "l'l! ~w'l_Jt/_wtl I; P"l"{' n.wsfrnbw[ k frn.wsfrn'bwl 

fJt[brfrs• ~nttfnd I; ~pm~mG ptl_bpp ufrumhJ': f>l'"'~wb (Jtfbrfr ufrumbJfr 

(uumnLfJ!wJ'p ~tun.nLsmJe unt{nrwpw{' ~wmwrtfm. J' I; J'w(JbJwmMw~wb· 

tubwtfr'lfr t.tuJ'tu[U~»{'tubw~wb 'lwue'bfJwsmJ: Ub'l t.wJ'tu{'• utu~WJb, pw

t{w~tub !;{' bw{un{''l 'llnL[u'bb{'nLJ k pwt{w~wb ~tfr'bfr t.bmtu'f~»JnLJ frrw

~wb [Jt[b('p f,fiUJ nLbbswJ qwbn{JmfJJnLb(! WJb ttupnt/_, pbt ttupnt{ t»Jb 

ntbfr (!b(Jb('9"'1_{! pw('a('W'fnLJb t.wb('tut.IUzt{fr 'fWU(!b{Jwsfr ntUnLJ'bwufr

('nL{JJnLbb u~ublfru: 

.Z,bf'P.IU"fbu, UJIU('f'IU~w'IJ t.IU'brwt.wzt{fr 'flUue'iifJwsfr tfbrp_nLJ frrw

~w'b (Jtfbrfr ufrumbJ''iJ f!b'I[IUJbt{mJ' I; J'fr'btk ~ntCunb.l!u ptl_bpp ufrumhJe" 

fil't[fi('p IUJ'I upumfiJ'b [!b{Jb('f/n'l_p t.wJ'UI(' J'iJmJ' l; 1 wbzmzm, wtfhtfr· 
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'iu{w'[ un4_nrwlfwh, $Wh frrwlfwh [J'{brfr ufrumbJ'{!, l_hWJWt} frrwlfwhnLJ' 

WJh oJw'{wtt !; [mt{wlfm. Jh zww r..ww)...,nL{JJnL'b'bb{mt[: ll!u ttLfunLJ' lfrlffr'b 

UlhlfwJ' w'br..rwrlbzw Lrfr1_mfJJwJ'p f[zwrw'1r'lfr ~nJ'ullb$u [J1_brfr wb-
""'- fJJnLh[!: . 

fJ uJ' "llb$u {J1_hrfr J'nLttnLJ' {! lfw"l•[wtt !; C. bud .. J"'l fu'b'lrfr r..bwz 

'.wtmhfr !; J nr frrwlfw~l {J1_brf! pw1_wf[UJ~I t_hh frrmlfwh lfnrttwlf.fr9- • 

"hbrm•f wJ'b'b J'fr $wnwf[nwfr r..wqwuwr•ILJ' LnLtthlnL r..wJ'wr : f•rwlfw'b 

wrJ' WUJhbr l_nL hh9n'[ Uf.Wf'[WlfnLJh $WILUif[nL ufr r..wqwuwrJ' wh orfrhwf[ !; 
. ttwnwJnLJ' 

(I) 

r..wqwuwrnLJ'f!' i,b'b9 "'!'1 C.wt[wuwrnLJ''b !;l w1JJ' J'b'l r..bww$('$fblnL !;: 

U'br WtLWf 'fr1_wt} fu'iJ'fpf'h UIJUUffrvfrh 1;. P[lW~U\U pqbpp UpUUlbUU eli
'}Ul[lG~~ht upli~h. p-qbpp WJGutflnp UpU\nhu, np WJ'} Gnp upumhum.u 
\1) fi wq wuwpnu:fli mpqbli w puwm nLGbGm: 

flr"'bu J'wmbrfrwL J nrfr9 f[wniiL91_blnL !; frh[brfr UIJ'f hnr ufrumh

J'{!J 1[br9'iJb'iJ$ l)..,,pmfJJwh f[bmbf'(!l '-frzb,qhbh.[!, nr nLrzfrrz lft}fr f[bmb

('nt{ frrwffWh [J1_hrfr Uf.WUilfbrmLJ'(! (l)frJ'h1_wt} WJh pwhfr 1_rw, nf' J'bh$ 

uww'buuf h'b$ pnfut!frwf'Jb$ r..wJ' w"lwwwufuwhnL{J JnL 'b nLrzfrrz lft}fr · pn

Lnr f[bwLrfr pw'lJ'uLfJJwh !.. pnlnr frrmf[w'b (<J1_brfr pw'fJ'mfJtw'b J'frt_IL, 

b[Jb mt[wtt ltnnr'1fr'bwm'bbrf' uf['[p'bwf[hwfr !.. J'wuzwwpfr J'frw1_nrfr '1b"l

$mJ', tnLrw$whi.Jmr f[bwp'b r..wJ'w"lwmwufr•w'bb91_nLJ' !; 'brw wpu9frue) 

ufrumb·J'wwfrlt lthr"'.nt{ 01fUYW1f"f't},[nLJ' I; .fw[Jb.fwwfrf[wtfr pnlnr pwrlfr'b

'bbrm.J' k WJ'f 'fWf'(l.bl !; WJ~I$1U~I unt[nrwf[wh, nr J'/i'b$ nl_ Jfr U/Uif'

phruLfJJnLh t_b'b$ '1'bnuf frr•wf[w'b (clt[fr !.. wl'b "lwmlfbrml ltbmfr Jfry_l.: 

lll""lfrun1_, uhfi:(! gwG~mlinuf hli:(! umfiuwliht WJUutpup p-qhpp upumbtf, 
npnlil! UJ.Wm~hpqnLU bG fiwppm.p-Jwli pntnp qbutbpntl: llfr'bt_&. r..frJw 

J'b'b$ lfwr/t$ t_h'b$ 'llfw9bl r..wr(ilnLfJJwh lthwbre lfnLJ'wrblm f[wJ' pwrz

J' WUf.WUJt,_b ['ILl WJ'f Uf.WU16.umn1_ lfnrttn rznLp JnL hhbf'{! C.wrfJ nL{cJ JWh //bwb

f'fr Jfr2k J'bh$ frrw1_WUIIL hh$ (!hUYfb[nL lffrwth r..nlf mwhb[nt{ WJh pw

hp r..w.fwr, nr"lbu'lfr ~mr uwb'lttqwtt [J1_brfr ufruwhJe orlmqwtt Lfr'bfr 

pnlnf' WJh C.wmf[nt.fJJnLhhbrn1_, nrnh9 r..wdWf' iJ'bh.(! w{U umhrzttnLd hh~l 

llnwp_fr'i. I)WJW9$/r9 WJ'f uw/)J'whnLJ'(!, r..wmltw"lbu pw'[J'WUf.WUllf.fw'b r..w

J'wr• Jb'l f[{J'{w pun/wf[w'bfr'b wrr..bumwllw~ll Pwt9 10-r'l ttlfunLJ' Jb'b$ 

9'"19 f[mw'b$, nr If n (' t} n 'l n L p I n L.., 'b b r" n t ,f" Ul ll u Ul r.. ,f Ul

h n L J', whlfwJ wnwpfr'b r..wJ"'9$fr9 wt[blfr p'bwl1w'b {Jt{w9n'l uwC.J'whnLJ', 

J' b 'l l_!; f' r.. w u 9 'b fr 'b "l w w w I[ fr 'b, mtufr'b$'b' frrau~w'b {J1_brfr ufru

wbJfr WJhUffrufr (!h'fWf'(l.W/fdWhJ nf'{! Uf.WfnLhwf[hr (1) r.wqwuwrdwh 

UlfJ'lliUl(!l bnLJh mhrznLJ' !;[ 9nLJ9 lfmr1_f', nr WJ'f f[wnnL9dlllh 

J'bt_ t..wrfJnLfJJwh t,_bwbr/r pnfuwrfrhnLd(! swhlf.w9wq 
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(a, b)+(c, d)=(a+c. b t d). (2) 

"'!'1 a=( a. b) 1.. ~=( c, d) t,_hwbrfr mpmwqpJwl Jb'b$ I[ ru 'b r/. w 'b b 'b.[! 

ac- bd wpu9frun1_ !.. ad+ be or'1fr'bwmn1_ lfhme, mtufr'b$'b' 

(a, b) . (c, d) = (ac - bd , ad + bc) • 

[Ia , b )(c. dJ)l e, f)=(ac-bd, ad+bc)( e, f)= 
=(ace-bde-adf-bcf, acf-bdf+ act e+bce). 

(3) 

(a, b) [(c, d)(e, f)] = (a , b)(t; e-df. cf+de)= 
=(ace- adf-bcf-bd e, acf+acte+bce- bd f l• 
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[(a , b)+(c, dj]( e, f)=!a+c. b+d)( e, fl"=(ae+c e-bf- df, af+cf+be+de ), 

.(a, b)( e, O+ (c, d)( e, f)=(a e-bf, af+be)+(ce-df, cf+d e)= 

=(ae-bf+ce-df, af+be+ cf+de)• 

'1-/rurUI('~b';,.f! r,UI~UI'fUI('J. 'f"('Jn'l.nLfilJnL'i/iJbrfr r,UI('9f!l G(ilb urt/_UI,) 

b'i.. a=( a, b) !.. ~=( c~ d) ~burbre• UI"/.UI 'i..pUI'i..9 111U1ppbpnLfi1JnL'i..f! ~tfr'i..fr 
UIJ'iJ"/.frufr (x, y) ~bur{!, np' 

(c, dJ+(x, y)=(a , b)• 

U.Ju"l.frunt[, a = (a, b) iL ~=( c, d) ~burl.rfr mwppbpm.pJnLii JUI
n UIJ ~rul t" 

a-~=(a-c, b-d) (4) 

~bure !.. UIJ'I urUippbpnLfilJnL'i..f! nrnzt{Uir} t- J'frUir<fb.f!"f'b'i..: lf Ulu'i..Uit[nrUI

PUif'' qpn ~r}UinUIJfr ~""f''lfr'i..Uiur'i..brfr (0, 0) u~q_p.'i..UI~bure, fru~ a=(a, b) 
~burfr fi w~w'l~P ~bure ~tfr'i..fr 

-a=(-a, -b) (5) 

~bure: ll.J'i..mt:.burl., '1fr9"L.f! urt{Uir} b'i.. a=(a, b) !.. ~=( c, d) ~burbre, 
(!Uur npnLJ' . ~ ~bur{! urUI('flf.(' t- lf.f'"Jfr9> UIJufr'iJ.f!'iJ' C /,_ d ~nnp'ffr'iJUiur'iJf.
('/r9 'l"'i..b J'b~f! urU1ppl.r t- lf.f'"Jfr9 iL wn "/.Uimf.wn.nt{ c2 +d2=F Or a-ft !.. ~ -fr 
J!UI'i..nf"ff! "/.burl! t" Lfr'~~fr UIJ'i.."l.frufr (x, y) ~bur, "f' (c, d)(x, y)=(a, b)t 
U.Juurb'lf!,, euur {3 )-fr' 

cx-dy=a, } 
dx+cy=b• 

{nLr}bLnt{ r,UI,{UiuUirnuri..brft UIJ'I ufruurhJ'e, J'b'i...f! uurUI'i..nLJ' b'i...f!' 

X 

.f=( 
.} 24 

(6) 

~UIJ'UI('f.lnt/. UIJ~tnU'l ~=CX1 J'b'iJ.f! UurUI'iJnLJ' b'b.[!, np ~burbpfr' J'bp uwt:.

Jw'iJwJ pwq_tfw"l.wur~Jw'i.. J'bp_ "{'"l.bu tf~aul_np JUin.wJnLJ' t" (1,0) ~burl!' 
"('{! 'fur'bt/_nLJ' t- wpusfru'bbrfr Ulnw'bs.f!fr t/.('UI ~nnr'ffr'bUiur'bbrfr U~l[_p'bw~b
mfrs J'b~ J'frUit/.nr t:.bnwt[npnLfilJwJ'p. '1-k"l.fr Ulf_t 

~burn, (6 )-nLJ' t:.UIJ'wrbLnt/. a====l=(l,O )• ~uurw'i..w'b.[!, "{' ~=r'= O 
'fb"f.f!"LJ', ~-fr fiw~W'J:WPU ~bur t' JUin.UIJnLJ' 

(7) 

~bure: 

U.lu"l.frunt[, J'b'b.J! ~Uin.nLshsfr'b.f! r.UirfilnLfilJ"''b ~burbpnt{ "l."'ur~brt[n'l 
[ilt[brfr J'fr ufruurUJ', f!Uur nrnLJ' UIJ'1" (ilt[krfr t:.bur 'f"(',)n'lnLfilJnL 'b'bbrf! 

uUit:.JUI'i..t{1nJ' h'i.. (2) !.. (3) pUI'i..wJ.b.bpnt{t fil't[brfr UIJ'I ufwurbJ'e ~nt.t/_nLJ' 

t ~nuunbl!u pqbp~ u~umbtf: 

8nLJS urw'i...f!, "{' ~ntfunbl!u pq bp~ u~umbtfE limli'lft umlind k ftpm
~wG. pqbp~ u~umbtf~ Efi'J:wpuw~nulE: U.n 'b"I.Uiurw~fr t:.wJ'Uir '1-fourwr

~b'i...f! U1pusfru'iJbrfr Ulff.UI'bs.f!fr "-rUIJfr ~burbrf!• UIJUfo'iJ.f!'iJ' (a, 0) UIUU.f!fo 

~burbrf!l '1-'bblnt/. (a, 0) ~bur{! t:.wJ'UI"/.Wurwu{uw'hnLfilJw'b J J.p_ a frrw~w'b 

[ilt{fr t:.bur, J'b'b.[!, "/.'"{'If. !; , uurw'bnLJ' b'b.[! pn{u.!frUir<fb.[! t:.wJ'w"l.wu'iwu

{uw'bm{iiJ'"''b UIJ'I ~burbrfr pwq_.!nLfilJw'b iL P"L"r frrw~w'b (ilt[brfr pwq_

J'nLfilJw'b Jfrp_b.: U.n ~burbrfr 'i..~wurJ'wJ'p. (2) iL (3) p.w'i..wJ.ILbrfo 1/forw

nuL,/f! urwLfru !; ' 

(a, O)+(b, O)=(a+b. 0), 

(a, 0). (b, O)=(ab, 0) 

t;.wt{wuUirmfiJnL'bilbrf!• UIJufr'b.f!'b' (a, 0) ~burbre 'l"LJ'wrt/_uLJ' iL p.wq_

J "'"/.Uiur~t[m. J' b'i.. UIJ'i.."l.bu, fo'i..t."l.bu t:.wJ'UI"I.wurUiu {uw'b frrw~w'b (lt[hre: 

U.Ju"l.frunt[, wpug~ulibp~ mn.mlig:(!~ qpw qmli.fn'l ~bmbp~ pwqtfnLp-JnL
IiE, q~mwp~qwb- npUJ.bU ~ntfll{tb:(!U ptf_bp~ u~umbtf~ tfmu, {tp fiwfi
pwfiw2q w~wli fiwm~n Lp-JnLiilibpnq ni Iii nq i~ m wppbpq DLU ~pw~wli 

p~bp~ u~umbtf~g, npE unqnpw~lllli b'lwliw~nq UJ.Wm~bpqnd k DLIJfl'l 
qb-~ ~bmbpnq; U.n Jbq_ t:,'bUI('Uit{nrnLfilJnL 'iJ t- urUiffru t:.burw'fWJnuf (a, 0) 
~bur(! t,urwrpbrbL a frrw~w'b (ilt{frs• UIJufr'b.f!'b' J'frzur t:.wJ'Uirbl (a, O)=a: 

lf Ulu'iJwt/_n('UiflW('• uurw9t/_nuf b np ~nJ'"/.lb.f!u (ilt/_bpfr ufruurbJ'nLJ q_pn'iJ' 

(0, 0 )-'b !.. J'frUit{nre' (1, 0 )-'b t;UI'b'ffouw'hnLJ' b'b 0 iL 1 unt{npw~w'i.. 

frrUI~wi [tlt[hre: 

lfb'b.f! "/.b"'.f! t- t:.frJ'IM 9"LJ9 UIUI'b,J!, "(' ~·Ull{tb:(!U p-qbp~ Ub~ q-em
liEtl. nd k (1) fi wq wuwptfwli wpuwmE, "'Jufr'i...f!'i..' UIJ'i.."l.foufo filfr,t[, nrfo 

J!Wilw~nLufr'b t:.uu{UIUW(' t- -} /r('UI~UI'b (ilt/_fr'bt IJ.J'I. ~lfr'bfo, orfo'bw~ (0, l) 

. ~bur{!, WJufr'b.f!'iJ' WJ'iJ ~bur(!, "('{! 'fur'iJt[m.J' !; Of''ffo'iJwur'iJbrfo wn.w'bs.f!fo 
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1_rw ~~~'lP'iJ..,~bmfrg J'b~ J'frut1_nr t:.bnw1_nrnLfiiiwJ'r 'lb"'fr 1_brl f>r"J?• 

[!UU1 (3}-/r lfumluhw'b,e' 

(0, 1)(0. 1)=(-1 , 0)=-1· 

f!JwiJ'w'iJw1_nr1_b'iJ.e LUI'f ~bU1(! hzmhw~bl i-n1_ , LUI'j,UJbU nr' e=-lz 
8nLI9 U1Wh.f!, 1_brp_wUJhll, II[' tfbp lpUil.Dl.gWc} ptlhpr liwtfwp l]_wpbtP. k 
um•ulimt lipwlig umlnpmltmli qphtmO.L.~: '1-rw t..wJ'wr umw'bw'b,e 'bwfr• 

b frrw~w'b fi/1_/r b. j ~bmfr wrmw'1l'4LUL(!' 

bi=(b, 0) . (0, 1)=(0, b) . 

wn ~tfr'bfr, t..bmbw"ibu, or'lfr'bwm'bhrfr wnw'bs.efr 1.rw (!h~w.t ~bm, "r"' 

nLhp b or'lfr'i.wm(!, (!"'• nrnLJ', ol''IP'bwm'bbrfr wn.w'bg,ep I"Ll'LU.f!WhJJmr 

~/,U1 ''"'"r~wiws1.fr LUI'f"/frufr wrUILU'f{'JLU[p J.bn1_z b[ilb WirfJ' (a, b)-'iJ 

nrf.l; ~LUJ' wrjnp ~/zm I;, LUUJW t..wJ' waw,h 
(a. b)=(a, O)+(O, b) 

t..w1_wuwrnt{</Iw'b, ~uuJLuhw'b,e' 

(a, b)=a+bi, 

wiufr'b,e'b' J'b'b.e, frr"J!, 'lwlfru b'b,e ~nJ'unb,eu (<11_brfr un1_nrw~w'b 'lrb

Lw•ll•fr'b. a+ bi wrmwt.. ... Imntfiiiw'b J'bp_ b'lwJ 'fnLJ'wrr! b. wrmw'lrJ"'lf! 

t..wp~ ... 1_nr I; w'bzntzm t..wu~w'bwl w I'b 'l"rJn'lnLfiiJnt'bf.brfr frJ' wumn1_, 

nrn'iJ.e uwr..J' w'iJ1_bgfr'iJ J'lzr ~umnLgun} ~nJ' Ufllz.eu (J1_brfr upumlzJ' trLJ' I 

ll.JrfJ', brp wr'lb'b ~wn.ntg1_wJ I; ~nJ'unb,eu fil1.brfr ufrumbJ'f!, [!h

!Jbrs"'lf! wn.whg 'frf1_wpnLfi/Jwh ffwrn'l I; UUIIIL'fbl, nr WIU 'fWUW'fr.f!fr 

lim}unpq qtnL}ulihp}l nq~ pml_w[iqwqmp JDl.li~' b.' 'lbmbrJ'fr'bw'itm'bbrfr ml.

untfiiJnL'bf!, b.' '1,}"'/P'b t..w1_wuwrntJ''bbrf- ufrumbJ'bbrfr mbunL{JJnLh[! , 1..' 

1_b~mn,.'bbrfr 'I,}"'Jfr'b ~wfuJ'w'b mbunt(ci/"Lhf!, 1..' J'wmrfrg'bbpfr t..bm qnr

,},.'lntfiiint'b'bbrfr mbuntfiiinLhf!, "'1'1 P"L"r"' wn.mlig npL.k uwlitfwlinnJ.Iwll
tfmli ~n}umligqnl.tf hli WJU qhtq}!pli, hpp q{1mwpqtfwli bli pnl.JlWm~p

tjnl.tf gwliqwgw~ qntftqthl!u ~qhp~ L. ni ph tfpwJli ~pmqwli plj_bp~1 
..Z,bNnuf 'bftwmb'b,e, nr ""t' ltn'lJfrs phr1_w.t ~nJ'uub.f!u P•[brf

ufrumhJ'fr ltwn•tL9nLJ' (! J'b'l t..ntznttf I; wlu"'frufr t..wrg' t,~,ur•w1_np t_l;~ 

wr'fl".f! hrb.et_IUpwhp mwrwJnt{JJLUh J/zp_ LU/hUJbu ULUI)tfw'iJbl ~bmbrf

'ftiLJ'wrdwh /._ pw'(J'LUUJLUU1~J'Iu'iJ 'f"rJn'[nLfiiJnLhhbrf!• nr WI'f ~bml.rf. 
pw'[J' nt{l J"L 'b[! 'lwn'bw {J1.wJfr'b ufrumbJ' I. ~Pi' J' bp_ "iwrnL~Iwltf' ~nJ' "ilb,eu 

fi/1_J.rfr ~wJ' 'fn'iJb prw~w'iJ fi/rJizrfr upumbJ'(! I 1J.l'1 t:.wr9f! 'filL ru I; 'fLU[pu 

J'br 'l"'ul!'bfilwsfr uwt:.Jw'b'bbrfrs IL J'h'b,e J'frwJh ~'bzb'b,e. "r wn' t:.wrsl

"'f.LUUILUUfuw'bl!, "iwrcz1_mJ 1;, "f' pwgwuwlfwh l;1 

lfJnLU ~n'lJ'f•s• 'b~wmbtn1_, "f' IJnJ'"'Lb,eu [il1_brfr "'I"' 'f"LJ'wrn<J'f!• 

"f'l! J'b'b.e uwC.J'w'bbgfr'b,e •fhrb.ntJ', fwumnrb'b t..wJ'(!'b~'iJ,,J' I; t..wrflnL

fiiw'b 1.r• u~czp'bw~bmfrs b(im'l 1_b~mnr'bbrfr 'l"'""'rJ'w'b t..hm ( mb', 
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t..wp_nr'l "iwrw'lrwfi.l!)• p'bw~w'b I; 'lwn'b,tJ' wlu"'frufr t:.wrsw'll'"LJ'f!• 

't_wrl.tfr" I; LUr'fi".f! nrnz n-brfr t:.wJ'wr LUJhUJbu uwt:.J'w'iJbl 1_b~mnrhbrfr 
pwczJ' LUUJLUU1~trLtf (! n- f_wpwhp frrw~wh 1_b~mnrw~wh mwrwJmfiiJLUh J' bp_ 1 

nr"ibuczfr wl'l pwczJ'w"iwm~J'w'b b. 1_b~mnr'bbpfr """-"rw~w'b 'l"LJ'w[•J'w'b 

'fnrJn'[nLfiim'iJ'iJbrfr h~UimJ' wJ' p J'b r U1LU rwJntfl JnL h(! tfr'bfr fil1.w/fr'iJ J'" 

ufrumbJ', nrh frr J'br UJLUrtiLhw~fr frrw~wh {J1_brfr ufrumf.J'(!l 'Twrbtfr I; 

9"LI9 U1LU[' nr, b[ilb UJLUt:.w'iJp_b'iJ.e UJLUf,UJLUh1_b'iJ qnrJn'[trLfiiim'iJ'iJbrfr 111Jh 

P"L"r t:.wm~nL/Jin':'b'bbrl!• nrn'bJ! mb'lfr nt'bb'i.J nwsfrn'bwl [il1_brfr· frrw

~w'b [il1_brf• b. ~nJ'"ilb.eu fi11_brfr ufrumbJ'bbrnLJ', w"iw w1'1 t..'bwrw1.nr 

jl;: f>u~ h[ilb l;,rwrfmr1_b'iJ.e pwczJ' LUUJLUU1~J' LUh U1 b'lwfnfubtfrnt{J Inthpg, 

LUUJW WJ'JUJ.pup ~wnnL9nLJ' t:.'iJwrwtfnr t l_ll[llll_LUlpwhp mwrwJmfiiJwh 

d'br. umws1_wJ fJ1_brfr ufrumbJ' (! ~n t•f ntJ' I; qlj_ wmhplipnlilihp p. upumbtf: 
'LJ'w'iJ ~wnnLgnLJ' f,'iJwf'w1.nr I; hw/.. 8- t_w•pw'i.fr mwrwJnLfiiJwh J'bp_, 

umwg1_nLJ' 1;, wiu"ibu ~nt_1_wo, l:Jbt{tP pqhpp u}lumbtf~: U.Iumb'l, frJ'fr

t.frwJL"9• wr'lb'b umfrUJ1.wJ Mt,e t..rwrlwr1.bl "t J'frwJh pwqtfLUUJLUU1~J'w'b 

mb'fw•pnptb[pmfiJnLhpg, LUI[ hw/.. hpw qntqnr'fb[pntfiiJnthps' tpnfubtn1_ 

.1_brp_fr'bu tf/r w1_btfr /JnLJL UJLUJJ'w'bn1_1 

f!JwmJ'w~w'bnrb'b umb'lo1_wo un1_nrntfi/Jwh t,,..J'w"iwwwufuw'b J'b'b,e 

I; L i ~nJ' "ilb.eu filfr"-l! ltw'b1_'"'bb'b,e qh'l ~ tfpwlj_ np, fru~ bi mbu,e/r [il1_brl!' 

<{_Dl.U\ qb'l~ ,pqbp ~cuJ' tiL'l'lw~fr' llb'li)· p-lj_bp, filh"'bmb. wi'I"'Pufr [i11_b

rfr 'f"JnL{<JJnLh(! J'b'[ nt_ J'p ~LUII~UIJp wnp{J l_p U1LU[pu /._ J'f.'iJ,e ~cuen'f 

b'iJ.e O[''fphwm'iJbrfr wn.whg,e/r 1.rw hz_h[ LUih ~bmbrf!• nrnhgn1_ hbr~w

IW91.n.J' b'b LUJ'I fi11.brf!l IJnJ'"'Lb.eu fi/1./r ~=a+ bi 'lrbtcuab.n.J' a [tifr1.f! 

ltnt1_nLJ I; ~ fi/1./r pptul]_wli tfwu, fru~ bi-'b' 'brw qhqb tfwu: U.I'b t..wr

[ilnLfiiihLh[!, nrfr ~bmbrf!l t:.wJ'wJ.uiJh § 17-frl h11LJhws1_nLJ' b'iJ ~nJ'"/Lb.eu 

filtfbrfr t:.bm, ~ntrJbtnL I; l]_ntfuub.l!u liwppm!frJDLli, wn t..wrfilntfiiicu'b 

wpugfru'hbrfr wnw'bg,e(! ~nt_1_nLJ' I; ppwqwli wn.wlig}!, ,ew'bfr nr 'brw 

. ~bmbrl! 'bbr~"'I"'9'b,ILJ' b'b frrw~w'b fil1_brl!• fru~ or•Jfr'bwm'bl.rfr wnw'b9lU! 
t:.,uJ'ou"iwmwufuw'bwpwr ~nt_uLJ' b'b qb'ld- wn.wlig}!: 

a+bl mbu,en1_ 'lr1n'l IJnJ'"'Lb.eu fi11_brfr t:.wJ'wr qntJ'wrmJ'l! , pwcz

d'wUJwm~nLJ'f!, t:.w'bnLJ'(! b. pwd-w'bntJ'(!, fr'bt"ibu pfunLJ' I; 'bwfunr'l UJW

:rw'Jrwf/>fr (2), (4), (3) b. (6) pw'bwat..bf'fr9• ~wmwr1_ntJ' b'b t..bmblwl 
.lt_b r"i· 

( a+bil+(c+di)=(a + c)+(b+d )i ; 

(a + bi)-(c+di)=(a-c)-\-(b-d)i ; 

(a+bi )(c .,-di)=(ac-bd)=( ad+bc)i ; 
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I 
I 
I 

i 

l 

a+bi (a+bi)lc-di) ( ac+ bd )+(be-ad )i 

c2 +d) 

ac+bd + be-ad i: 
c2+d2 c2+d2 

c+ di (c+d!hc-dl) 

Opf!'bw~'bkpt 

1) (2+5!)+(1-7! l=l2+1)+t5--7)i=3-2i; 

2) t3-91)-(7+1l = (3-7)-f-(-9-1)!=-4-10i: 

3) 11 + 21 )(3-!)=[1 . 3-2. (-1)]=[1 . (-1H2 · 3Ji=5+5i: 

23+! 123+!)13-!) 
. 4l 3+i = (3+il(3-i) 

70-20! 

10 
7-21 : 

,.... 
I 

I a 

-/;74l•[J 
-JA~~~L----D -a I 
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mmptlnuf k q_m.qwllbn.w41t\~ 'Imfinlinq, WJu}tliJ!G' ullqplim~bm}tg btfinq 
qbqmnpGbp~ qnufmptfwli qmGnGnq: ,L.bmn, o:= a+ bi pq~ llw~wq~p 

p{nh~ l~t~G~ qnullnbl!u llmppn.._pJwG qpw o: ~bm}tli u~qpliw~bm~ G~mm
tfuJtfp u~tfbmp~~ qbme (qo. 3): U.luurb'IP9 w~tw'i..s '1-Jt[wprnfJJw'i.. ~w

rbLP ~ uurw'i..wl r..w'i..Jw'i.. br~pwtwtfrw~w'i.. Jb~'ilwpw'i..m Jer 

t,nJunb.eu [r11_bpp pw'(J ur"lwurlt.! w'i.. L. pw

Jw'i..J w'il 'ln[•JnrzntfiJ Jm-'i..ilbrp br~rwtw•frw~w'i.. p

dUJuure "flU(''[ lt'l-"'n'i..w JpwJh wl'i.. pwhp9 t:..burn, 

brp Jbi..e ~nJ"'Lb.eu [Jt[brp t:..wJwp Jm.Jbi..e 

JpiltL. WJd,/ O'jU1W'fnrJwJ 'lf'bLUiabbi'P9 urwrphp 

Jfr hnp 'lf'blw.!L.t a. fJ.ffr a. = a+bi urbu.en1_ 'lf'b

LwaLnul o'lmw'ln£"},[m.! hi. 0: ~bmfr '1-b~wpurJwh 

~rrnprfphwmilbre' ~wp{JnL{rlJw'i.. tfpw lthurp '1-Pl'-l!{! 

'iJwf.. nrnzt[nLd ~ h('W phbnwJp'iJ ~nnf''fft'iJwur'itb('nt[, 

Wj'iJ ~\ U~'fphwfthmft ,'J WJ'I- ~burp r t:..bmut[npnL-

r I. 

fJ,,), 4. 

{rJ JW'i.. L wpugpuhh['P WtLUtils.eP '1-f''U~Uih . nuz'lnL[rl lw'i.. t:..bur U~'f_p'ilwlth

urps 'lb"fp "'l'l- ~bure b'lwJ nLrz'l_nLfiiJw'i.. ltw'l.!t[wJ rp w'i..~Jwh 

Jpy_n9m[ ( 'IJ. 4 ) t U.Juurb'l r filM_[! ppw~w'i.. 'fpw~w'i.. {ilp1_ ~~ [!utn nrnuf 

'i..w -r..w•[wuwp ~ 'lf'ntft Jp"'Jh 0 lthurp t:..wJwpt Ppwltw'i.. wnwils.ep •[rw 

ei.~wJ, IUJufril.eil' ppw~w'i.. '""" r..wh'lpuwsn'l_ 'J.•p r..wdW(' r [ilpt[(! ~Lphp 
a.-fr pwgwpO.wq tfb3nLpJnL!i~, WJ'I- "lwurf.wnm[ I;L wJb'i.. .!fr ~nJ"llb.[!u 

a.-p t:..wJwf' brpbJ'iJ r•h wh1_w'iJnLJ b'iJ 0: [il1_p pmgwpuw~ tfh~ll1}}JDLfi 
~wJ w1_bLP t:..wi.wfu' o: pql1 tfnqnq' 'i..zw'i..wlthLnt[ "'l'i.. J'lj·nt[r 

Pu~ Cf UJh~JnL'ilf! ~w'i..t[w'i..b'i...[! a. . [ilt[p W!IqDLUblim L. ~'i..zw'i..w~bi..e 

arg a1: u.J'I- 9 w'ii~JnLh(! ~W('~'l_ I; (!'iJ'fnL'iJbl 9UI'iJ~wswJ ppw~w'iJ Ulf'Jbj!

'iJbf', pilt"fbu '/('WfJw'iJ, UIJ'iJ"fbU I;[ f'WSWUUI~Wh, [!Uin npnLdt '/('W~w'iJ 

w'ii~JnLhhbre "lbtn.[! ~ t:..wzt[bl JwJUI9"LJ9P U[W.[!P zwpJJw'i.. r..w~wnw~ 

nt'f_'l_nL{ciJwtfp, pn~ b[Jb w'ii~Jmh'ilbp'i.. ppwpp9 urU1pphp1_nLJ hi. 2..-:·nt[ 

~Uid 27t•p pw'l_dW"fWtnM'iJbpn1_, W"fW 'iJf'"''iJ9 r,UidW"fUIInWUfuw'iJ ~burbp(! 

'i..ntl'it r•/r 'fb"fj!nLd r,Uid(!'i..~'i..ttLd hilt 

lllu"fpunt[, ~nJ "llb.eu [ilt[p "'l''fnLJh'i..wl! nL 'i..fr UJ'i..[il /r•[ pwqJ nL{iiJ wJ p. 

"'f'Jb.[!'i..b{', nrrn'i...[! ppwpp9 urwppbp1_nLJ b'iJ 2rt-p pU1'f_dw"fwurM'iJbpn1_. 

bp~nL ~nJ"' Lb.eu {J•[hpp r.."'"-"'""'['nLflJnL i.Jrs, npn'il) urpt[wJ b'i.. ppb'ils 

"'f''lmJh'i..uri.brnt[ /, Jn'l-ml'i..bpn1_, ~wpht/r t b'fpw~ws'i.bl, np 'i..pw'ils 

"'l''lnLJb'i..ur'i..bpf! urwrphpt[nt.! hi. 2-;-;-/r &Jpn'l_l_ PW'f_d111"fW1np~'i..bpn1_, 

J/r'ilt'l-bn 'bpw'i..9 Jn'l-nLL'ilbrl! r,."'"-"'""'1' hilt llp'fnLJb'i..ure uwr.Jw'i..t[wt! 

1J Jpwj'i.. 0 fi/1/r t:..wJwp• "'l'l- [1/r"-{!' uwllwl'i.., Ll'/r"- npnzt[nd I; /OJ=O 

1 ~iml.uu'lbu Jb'bj! 'pwJwptfnt.J f.'bl! ~bmf! pl.bn.wJf!'b ~nnp'Jf!'bwm'bl.pf! un1n

pw~w'b w'bn L'b'bbpf.tJ' pl.bn.wJf!'b 2"'"-"'1r'l I. pl.bn.wJ[''b w'b~JnL'bt 
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'Imluub.pu (il1_fr -r'lnLJ'b'bml! frr-~-'iJ (il1_fr 'bz-'bfr p'ii-lt-'b c'iJ'f. 

r.-'iir-snLt.f'iJ 1;: f>rn.p, /rr-~-'iJ 'ffUI~UI'iJ f11_fr -r,nulb'bmf! t:.w1_UiuUir t 
0-fr, fr,.-~-'iJ p-swuu.~-'iJ (il1_fr -r'lnulb'bmc t:..-.1_-u ... r { rc-fr· frrtu~UI'i, 

-llUI'iJs.efr "-rUI uh_p'iJtu~bmfrs 'fnLfU b'iJ flUffrU JfrUIJ'iJ br~nL f1L'['J.nLfillnL'il• 

Lbr £. 'iir-'iis ~-rbtfr I; mturpbrbl br~nL \ + £. - """"-"t'iibrn1_' UIJ'il 

'fbuu~n~J, hrp ~nJuub.p,.t:.~rfilnLPJ-'iJ 1r- 0 ~bmfrs 'f"Lru b~n'l nL'l.

'l."LfilJ"'-~'iJbr'iJ Ul'iJ1_bn ZUIUJ b'iJ £. 'iJrw'iJ.p U11Uff1br1_nLJ b'iJ frrUI~UI'iJ tu

nw'iJs.pfr 'fflU~tu'b m 'l'f"LfiiJ-'iJ t:.bm ~w'lJ wJ w'b~JnL 'iJ'iJbrn1_: 

'Ibmfr 7b~wrmlw'b ~""r'ffr'iJ-m'iJbrfr £. p.ltbn.UIJf.'b ~""r'ffr'bwm'bbr/r 
Jfrl_it 'f"JnLfiiJnL'iJ nL'iJfr r.bmltJUlf 'tWUf(!• nr'iJ frrUI1Uis/r t f.turfilnLfiiJIII'j, 
1_rw Hmfr s~~~'iJ~wswJ 'lfrr.pfr t:.w.!wr 

a=rcos cp, b=rsin cp, ( 1) 

(1') fJUI'iJwaJ.f! ~frrwnhtn1_ sw'iJ~UI9UI,} C1=3 + bi ~nJUffb.pu fil4.fr 

w{UIUJJ.UIJp, ~Umw'btu'iJ.p' 

a=atbl=rcoscp+(rsincp)i, 

~wJ' 
a=r(coscp+i sincp): (3) 

t,iuljw'fiUrawpwr· 'lfrB"'-.P a=a + lb Pfr1.e 'lr1_tuJ I; cx=r0(coscp0+ 
+islncpJ at.nq, nrmb'l fu It <fo (il1_br'b fr'iit·nr frrw~w'b (il1_br b'iJ, 

(!UUI nrnL,/ f ~Ot lll'f 'fbUf.pnLJ'- f~,CQS 'f.,=a, foSin <p.,=b_. nrwb'fir9 

r0 = + Va2+b~, UIJ11fr'ii.e'iJ' eum ( 2 )-fr, r0=jcx j: llJumlutfrB• o'lm1_btn4. 

(.1)-frs· umtu'bmJ b'iJ.p' cos cp.,=COS 9• sin 'fo=Sln r.p. WJufr'b.p'iJ' 'f .. =arg Clt 

llJuUffrun1_, mubli up ex ~mJunb-I!u p-pq (3) mbu-I!ntl qpqnd k tfpmqnpbli, 
npmb'l_ f=ja.i, <p=afg Cl (frC.wr~b, <f Ulr'fnLJb'iJmf! nrnz1_mJ I; JfruiJ'iJ 

2rc-fr'iJ pw'fJUIUfwurfrft 'l"L"Uirbtfr'iibrfr (,.zmmfiiJ-Jp.): a (il1_fr UIJ'fUffr
ufi 'lrb lwakc ~n1_1_nLJ I; iJrw bn.mfitum.Gwl_mtflwqwG mbu-1! I. f.bmtu'ltu

I"L" UIJ'b pw1_w~Uiilfr'b iiw{,.Uifu ~o'lmUI'fnrtJ1_frt 

r= {3[ cos(- ; )+i sin(- ; ) ] 

130 

a' =(-2) (cos ; +i sin ; ). ,, 3 ( 2 2 ) ,; = cos3 .-:-i sin Jlt , 

'll"fw.t b'b n~ bnw'b~J"'-'bm~w•f•w~w'b wbuen1_, ~'b"'J"',} 'bpm'bo mbur~ f,folbo'bn,_J 1; 

(•1) 'ft•L·lwJ./,(!t 11.1'1: fl1_bpf! bnw'b~J"'-'bw~w1.-"uftw'b wbuen1_ 'fl'1.nul b'b :;/;,.£J"'l ~bl'"l• 

' 6 6 
a' =2 ( cos5 "t-i sin 5n} ?'=3 (cosf.-:+i sin :;: ). 

7 7 
f,'=cos4 .-: + i sin 4'-· 

'( {J1_p bnw~'~l"'-~'"''l"'P"'ftw'b wbul'l'. npn'bb;f!. r.w'b'IP"l"'-J I; "'J'butfoup 'ld1.mttn<.

£1 J•n'b'bbpf• , r··~ np r,.,,(IUf'JIU ·ffotm '""'[" I; nL'bh'bnuf ~"''"ltbeu f/11• nn1_upm~w'b 
'lt'bl"''1f.P9 bnw'b~JnL'bw';_unfowftw'bp';. m'bo'bbtfou L.. r,,~"'"-"'~1!.· ufo'bnLup L.. ~nufo'bnLup 
'"1_w.t f11.u..rf•'b wpdbr'bbpn1_ 'fm'bbl 6.l'fl'P'" w'b~J"'-'bf!. L.. u•1_u..t w'b~J<n'b r.u.,fu.p 'fl!.'"" 

'bbt . 'bpu. ufo'b, ,_ ufo l.. ftnufo'bn'-up 6.apf,n wpdbe'bbpf!.• P"'9P 2"''" l'fo'l 'lb"tl'bf'/•o• r.u.
''"'PJ"' ,f/•tm u.'bf,'bu.p f;, 

q.frsnL.p 'J. {, ~ ~""Uf[b.pu (il1_brf! mr1_wJ h'iJ hnw'iJ~~nL'iJUI}_wpw~UI~ 
urbu.pn1_' 

a=r(cos <r+i sin cp), · 

P-'l" UIUflUUJ~h'iJ.p UIJ'f fi11_bre' 

~=r'(cos cr'+i sin cp' )• 

a~=[r(ros cp+i sin cpl]· [r'(cos cp'+i sin cp')]= 

=rr'(co s cp cos cp' + l cos 'f sincp'+i sin cp cos cp'-sin 'I' sin cp'), 
~wJ 

a~=rr'[cos('f+'f'')+i sin ('f'+cp')]: (4) 

Ub'iJ.p umwstu'b.p a~ 1Uf111W'frJW[f! hntu'b~JnL'iitul_Uiptu~w'iJ mhu.en1_, 'frUI 
t:.wJ-{r l;l j'J.[3j=rr' l[.uJ' 

la~l=ial J~f, (5) 

tuJufrfl.e'iJ' qnU'unbl!u ptJbpp mpmmqpJmJ~ U'nqnt.n~ llruqmump k 10~m111-
'li!PP~Gbpp U'nqnt.tGbpp mpmmqpJWJpGt UJGndibmL., arg (cx~)=r,o+cp' 
~wtf' 

arg (a~)=arg a+arg ~. (6) 

IUJupliJ!Ii' qnuunbJ!u pqbp~ mpmmqpJmJp mpqnt.tfbGml! llmqmump k 
mpmwqp\11 Gbpp mpqnt.tfbGmGbpp qnt.tfmppfil, ll1u ~-'bn'ilflbrl!• "lwr'l 

!;, IIIUirwJ1_nLJ b'iJ 9UI'f.~UI9UI,} 1_bnw1_nr (il1_n1_ •rUIW'fffrt'iJbrfr 1rwt 

1 
J:i.'l'l.}b'br, "I' "'Ju"'b'l ~w1_u.uwpnLfJ I"'- 'be. ~u.uftwo1_nLJ I; 2ot-p'b P,;.'l,r'"'"l"'

•ft, 'lnulwl'blfoP GtmnLf/J"'"P' 



~ 

r '+" 1 cos 'f' ' _ 1 cos 'f' sin 'f' ' + sin 'f' ' sin 'f") =-(cos 'f' cos 'f' 1 s n 'f' 
r' 

~=!_[cos('f'- 'f' ')+ i ~n('f'-'f'' )] : 
~ r' 

(7) 

f-, nr 1+1=+ ~wJ' 
I; I=~;:· (8) 

G li' bpqm. qnuunbl!u pt)_bpft l!wGnpqft unqm-t~ fimt)_mump k 
;~;m:~ifl unqnt.tflli' (!Wdmfim~ 6mJmmpmpfl unqnq~ t)_pm: U.JbnLt.bmlL, 

arg ( ; ) =9 - <?' ~wJ' 

a- l=r- l[cos(-'f')+ l sin(-'f')] (10) 

UIJUfrb,eb' /?. -1~ = j?. j-1 I arg( ,_- 1 )=-Jfg (]. I U.Juyt/runtj, Jbiz.e ~uurwbwb.j! 
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a-1 ~bUJ{!, b[ib iJ. ~bmfrg ~cufu u/bgbbb.[! UIJ'f. IJ. 1 ~burfrb, nrb f!b~w.J. t 
ftn'-Jb ~fru•nuzfr'lfr 1_rw1 pbl_ "(' IJ.·b fL 'lf'"JP!/ nLbfr r - 1 t.bnw1_nrnLfiiJtrLb(!, 

fru~ t.bmn' w'bs'bb'b,e frrcu~w'b wnw~g.efr 'b~wurJ' wJ' p a.' -fr'b ufrJburrfr~ 
l[burfr'il ('IJ.• 6)1, 

"' 
~· cr' 

!;. 

jJ 
/J 

rr _, 

'M. 5 , <J..t. 6. 

' bnwb~J"Lbwl_wpw~w'b mbu.imJ "'r"-w.J. ~nJ Uf [U.[!u [il1_brfr 'I"' J wrf! 
lr_ UJUI('£1/,('nLfiiJnLb(! t.bw('WILnfr l_l; UI('UIUit_UIJtnbl ( 4) k (7) pwbwaf.._/,f'frb 

ftJw'b pw'bwd.ILlirn1_: CJ.nLJwrfr Jn'I-"'LP r..wJwr, uw~wJb 1 urls'lfr nL'bb'b 
f.fs urf.JUI[ ~UI('{,_ "(' wbt:.w1_wu Ul('trLfiiJIILbbb('(!• 

/al-l ~ l <: :z+ ~ l < / a l+l ~ l. (II) 

"'lufr'bp'b' bpqnt. qmfunbl!u pt)_bp~ qnt.Ump~ unqnt.u~ t~n}!p qmu fimt)_m
uwp };- qnt.uwpht~Gbp~ tfnqnqGbp~ qnt.ump~g L_ tfb~ qmu fiwt)_mump k 
WJ'} tlnqnt.tGhp~ mwppbpnt.pjnt.G~g: U./'1- (11) r..wrJwuw('nL[iiJn'-'b'bbrf! 

pfunLJ b'b mw,"f'"'~w'b br~rwlwfn'-fiiJw'b Jb2._ b,._w'bluw'b ~mzJbrfr Jw

-ufr'b r..w,m'bfr filbnrbJ wJfr8' nrn1_t.bmiL /:x + ~/ -'b r..u.r/_wuwr /; 1'-l "- /~ / ~tr'l_
J'brn1_ Cf."L'fwt.h,._w'lJfr w~~J"L 'bw'l~fr'b: ~wr~w1_nr I; r..wmnL~ 'J-/rmwr~J w"is 

b'bpw,.~bl WJb 'J-/,UfJ?{!• brp IJ. •b, ~ -b k 0-b (!b~wJ b'b Jfr nuzfr'lfr rJrw• 

"'l'l- Jh'b,e filn'l'bnul k'b,e f!bfilbrgn'lfr'b: lffrwJb U.l'l- '1-bUf.[!"LJ {11) pw
ftwd.ILbrm J 1/wrn'l I; mb'lfr nL'bh'bwl t.wrjwuwrnLp J"'-'b: 

1 
ll./11 [,_ "r"'J"' WJ'b 7""11'"'-'' I; l:x l= l:x' j, kpp fo:,i= L "''"''"'/!'~~' lip[• Cl ~""'/!_ e'~~

·~w.t I; J~w~nl' l'I'2"'G~ zpfw'bw'LJ-f. 1£'"'• bpk a -'ll e'll~w.t Lr'~~r .!f.w•fnp 2l'2"''~~r 'bkp

.ul!_, "'"l"' a'-e ~[p'bf. ' "' J'I 2Pfw'bf.9 'f n<. pu , k '"'~"'"-"'~[!_ • /!_""' npnu f , "'J'I 6"''bw

"i"'l' r,"l Jk'b(! ~"'""''inu'b(! , "'."'l''L 1;, p~fu•'r"'t"lkl' r. wJwul"'"'"'ufuw'bn._pJw'b ~n.!"'.
lkl!n r.mpfln <- [J J"'5; •'f. ~"'l''rs' "'J'b l'"L"l' ftkmL·pf• , npn'bl' e'll~w.t k'b •'f•w1nt• u•fw

"bf.s 7"'-Pu "- ''J"•-u ~"'1''!•9' "'.t'b L"'L"l' ~l• ml.-t•f. .lf.f L. , "['""'/! •tm'b1nuf 1.- ~, .!f.w1np 
:_pfw'bf. '11/ipul~ /, 'll'".tP9 "'"'l'Pkt' k'b , 
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-flw'bfr n{' 0:-~=o:+(-~) ~ 

1-~1=1~1 (12) 

{wJ'f f.wt[wuw{'nL{JJnLbf!. p{unLJ' f" flb~nul f.b'b9 -~ [ilt[/r bl'~l'wtwtfrw~w~ 
Jb~'bwpw'bmJ'frs), w"fu' (11)·/rs p{unLJ' h'b 

w'bf.wt[wuw{'nL[iiJnLbbb{'l!.• wlufr'il.p'i.' mw{'ph{'n'-fi1Jwb J'n'lmlfr f.wJ'w{' mb'Zfr 

m'bb'b .'bnLJb"fpufr w'i.C.wt[wuwrmfi1JnLbbh{', fr'b-t_ n{' qmJ'w('p J'n'lnLLJ

f.wJ'w{'l 

(11) .,'l,r,UJ{UJnw[rnLPJn L'b'b/;pf'. ~.,p/;tf.' /;p umUJ'bUJ[ '!,.,f.t r,/;mf'J"'[ hJU'bUJu[UJ('

r.n{• 'J.f•!J"Ll' a=r(cos 'f'-t- i si n <p), ~=r'(cos <p'-t-i si n 'f'') "- 'IP!J"Ll' a+~ fl{f b

,_.,.,~JnL'b"'~"'T"'~"'~' u,/;,l'~' I;' a+;i=R(cos o/+i sin ~ )· 9-nul"'t'htn{ .,,_.,'!,J.f'b

.,,..,'bJ.p'b Pl'"'~"''b J.,u/;pf'. h ~/;'[,} J.,u/;pf!.o ~umUJ'bUJ'b.(!' 

fCOS'f'+r' COS'f' ' =!~cost , 

rsin<p-t-r' s! n<p' = Rsin·~. 

P"''IJ"'"l"'"'~/;ln{ "'""'ff'b r,.,{"'u"'p"•-fJJ"'~' bp~nL ,(.,,/;l'l'. co,s·~-mf, /;l'~l'"l''l r,.,_ 

"UJUUJ(lJUJ'b /;p~n<- ~U'[lf/;pf'.' sin•ji-n{o h 'fRLJUJ('/;Ln{o ~UmUJ'bUJ'bl'' 

r(c os9 cos·H-si n'f' sin)') tr'(cosy' cos·~ t si n<p' si n y}=R(cos 2 ~ + sin2 j- ), 

lJ.JuUI/;'fP!J • l'"''bp np ~nup'bnLUf'. bpp/;l' J/;~p!J J/;,} [p'b/;l ~p ~"'l'"'l ' pfunu!""l; 

r+r' ~ R, "'Juf'bl''b' Jal + 1 ~ 1 ~ Ja+ (1[ .,'l,r,.,{"'u"'pnL/J JnL'bf'.' 7f J"LU ~"'l'lf!J, a=(a-t-2 }
-~=(a+ ~ l+l-~)· UlJUln/;'[p!J 1 f'_UUI Ul"f.Ul!JR L!JUl,}f_. h r,.,,{UJJUJJ., (12)-f' 

Jai-l~/ :::: la-t- ~ 1· 

fllhm.p t b~wmbl, n{' ~nJ'"ftb.pu (ilt[b{'/r C.wJ'w{' crJ'bJ t.J> /.,_ crt[rn.pp 

t 1> r.wu~wsnL(il JnL bf!. t,'bw{'wt[np tt frJ'wumMJLP ~b{'"fnt/_ uwC. J' w'bbl, 

.pw'bfr n{' wl'f filt[b{'f!.• /r lllUI('pb('nL[iiJnLb /r{'w~wb (ilt[bpp, f!.b~wJ b'b n1. 

pb J'fr nt'[/rt[/r t[{'w• n{'/r ~bmbl'l!. pbw~wbn{'b'b ~wrqwt[n{'t[wJ- b'b, LUJl 

r.w{'(ilnL(iljwb •[{'wl IJ.J'I "f.Wmbwn.nt[ ~ n J' "1. l b .p u (i1 1_ b {' f!. (!.t_ n l {tl I. 

'j, (' LU b 9 J' n 'f n L L b b (' f!.) n f_ J' " 'f b "f. .P n L J' l " ~ Ul (' b l " W b f, UJ

"- w u w {' n L fi11 w 'ir b 2 w b n 1_ ~ w "1. b l /r {' w {' t, b II! I 

tmlfmtnd~ palbr: '1-frstn.p u.1_wt) t- o:=a + bi ~nJ' unh.eu fi1fr1l!' 

a-bi ~nJ'"flb.pu fi1fr1f!.• n{'(! O:•p9 ln"!{'Pb['t/_nLJ' t J'frwtb ~b'[J- Jwufr 

~z-'bn:/.• ~ntt/_nLJ' f" O:·/r liwtfwtnLt\- /.,_ 'bzw'bw~t/_nLJ' t O:·nt/_1 

Z.Jrzb'b.p, n{' ~nJ'"flb.pu (ilt[h{'p pwcfw'bd'wb clwd'w'bw~ J'b'b.p f.w'ii

'Jfr"fbl b<;.l! f.wJ'wlnLt)-{Jt[fr'b, lbwjwtl b['wb, "'1'1 wbnLbf!. J.hb.p u.t/_htt 
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'fw{'q t, n{' ;..fr f.wJ'wlnuJl!. ~Lfr'bfr o:-'b, wJufr'b.p'il' ~wl'blfr t 
/unubl f.wJ'wlm,J {ilt[hl'fr qn'-l'lfr ~wJ'' J'fr qnLJ'l f.wJ'wlmJ (ilt[bl'fr ,fw

~fr'bt />{'w~wb (ilfr1_l!., /.,_ J'frwJ'il w1'b t, n{' f.wJ'wlnLJ (- fr'b.p'b frl'b'b1 
l,wJ' W[nt J (i11_hrl!. b{'~{'Wt_wfnl'h'b f.w'b'lfruw'ilnLJ' b'b frl'w~w'b ,.. 

uw'bs.pfr b~wmd' wJ' p ufrJ'bml'fr~ ~bmb{' ( qJ. 7 )1 ll.1umb'IfrS f.hmknLJ' b'b 

(14) 
f.wt[wuUI('nL{J JNLbbh {'f!.l 

l.wtfmtn._t\- pqbpJl qnufwpe It wprnwq.pJWt(! }lpwqwG plJbp bG: 
f>pn.p, 

(15) 

-l,b{'p_pb f.w1_wuw{'nLfi1JnL'iJf!. 9nL19 f" mwlfru, n{' o:a (ilpt/_f!. o:=f=O 'lb"f

.JJnLJ', wbqwJ' 'J{'W~wb t1 l,bmwqwJnLJ' (§ 24· nLJ') ~umw'bw'b.p J'fr (ilbn

l'bJ'w, N('f!. snLJ9 ~m .. , n(' f.wJ'w[nLJ (ilt/_b('p f.w1fw(' f.b'iJ9 'iJn(' LU"f.LU-

9NL9wJ f.wm~nL{i1JnL'bf!. 'il{'w'b9 f.wJ'w{' p'ilnL[ilwq{'/rt_ f.wm~nL{i1JnL'il t 1 4h-
.,£1wl f.wt[wuw{'nL(iiJnLbf!.' , 

(a-bi)-t-(c-di)=(a+c)-tb-t-d)i, 

smJs t" mwlfru np bpqnL pqbpJl qnufwp}l liwtfmtnLc}e liwqwuwp _k 
qnl.tfwpbtJlGbpp liwtfmtnLc}fibpJl qnLuwpJlG' 

( 16) 

bJ'w'b J.kn1_, 

(a-bi)(c-dll=(ac-bd)-(ad-t-bc)i 

r.wt[wuw{'nL{tllnLbps pfunLJ' f", n{' bpqnL p~b
p~ WJliDW'}JlJWtp UWUWtnLc}e flwqWUUlJl }; Uljl
mwq.p{li,fibpJl liwtfmtnLc}libpJl wpmwq.pJmt{tfi' 

a ~=~.~~ (17) 

ll.'i.J'frpw~wb uu.nL'f"LJ'frs hl'£.nLJ' t, nl' b.frzm 
h'b 'b,..£. t,hml.t_Jwl pw'bwJ.f.t_bl'l!.' 

- -
a-~=a-~, 

ct ' · 

'J..}. 7. 

(18) 

(19} 

ll."i"'9nLsb'b.p t,bmkJwl "i'il'lnLJ'f!.' bp-b o: pft!J.e npL.k lth.nq wpmm
=W~utqwc} }; ~ l' ~2' "'~n qntftqtbpu pn[l:Jp{t tfhngnq qnufwptfwfi, fimli

Ul • pwq_tl'mtqwm~tfwG It pwdwfiuwfi qnpc}n'Jnl.pJmGGbp~ oqlinLp Jmtl'p, 
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wup:u WJq. wpmwfiwJIDnl.ftJtUG uk~ pntnp ~k ptl_bpP: tJmJnwprfibtntl rpbGg 
liwtfmtnu)Gbpml, qumwGwG-1! a. p~~ liwtfwtm.ae. uwuGwtl_npwpwp. bpb 
0. prtl.P: rpwllwG Prtl J;, WuttU WJG ~~ tJm}utlr pntnp Pk ptl_bpP: rpbGg 
liwtfwtnL~fibpntl_ .pnJumprfibtru: 

ll.Ju "f'iJ'fntJ{! ~W"fW9nt9b'iJ.[! fr'iJ'fm'tsfrwJm/ [!Utn fl•p1 .[!LU'iJfr nr 

fl=2 fJh"f.[!nLJ WJ'il pfunt.J t ( 16 ) - { 19) pw'iJwJ.fd•rfrsl 
\ 

"""9"'.[!• a. Pfr1l! wptnwt:.IUJtnl{wJ t "l w'b"iwlJw'b tnwppbp ~~· ~2~ 
•••• ~11 P1"rfr Jfrl"9""' ll.n l»ptnw'>wJUinLPJw'il Jhl 'l"tntPJ'IL'b nt.'ilp 
nrnz ~Wr'f• npnl{ 'fntJwp'{w'iJ, pw'(JW"fWIIJ~Jw'iJ, pwcfw'iJJw'iJ [,_ '>w'iJ

Jw'iJ 'fnpdnrz,npln'-'iJ'i,bpf! ltfrrwnl{n,_J L'iJ, 'l.brlfr'b .[!Wflf! ~tfr'ilfr wl'E 'l"r

Jn'lmp1nt.'b'bhrfre npbt' Jbyfr ~frpwnnt.Jl! "(1-/r 'ill[wmJ'wJp, np'il wptnw

f.wJml{nt.J t' ~L' ~2, ... , ~k (rl1_hrfr Jfrlnsn1_, npmL'[1 l < k ~n- L [,_ j 2·fr 
'b~wmJwJp, np'il wr•mw'>wJtnl{nt.J t' ~k+ l, ... , ~ 11 -fr Jp2_n9m{1 Cum fr'b

'fnL~SfrwJfr• ~l' ~2' ... , ~k P•{hrfr •frnfuwrfr'bnt.J{! frph'ils '>wJwLnt.d'ilhpnl{ 

wnruz. t' phpnt.J it"P pn/uwpfr'bnt.J "[;_ ·n1_, pu~ ~k+ : • ... , ~ 11 -fr pnfuwrfr

'bm.Jl! frph'ils '>wJwlnt.dllhpnl{ wnw2_ t' php,ILJ r2-fr 1•nfr•wrfr'iJn,_J r2-nl{• 

Uw~w1t, t:.wJwawl'b (16)-(19) t~w'bwabbrfrs Jb~fr, ·c 1-frs /.,_ 12·/rs fr-. 
rh'iis It [,_ ·12 '>wJwl"' J'ilhpfr'il w'b9 n,_Jl! o.-'il 'fwra'ilmJ t a. • 

§ 19. 4miunhJ!u l'll!hp~g wpuwm fiwbhtf! 

ll.t9tb'b.f! ~"J"ilb.f!u P•lhr'il wum~fuu'il pwparws'ilb1n,_ b ~"'1"1-
lb.f!u P·l"rfrs ;,rJwm t:.wtbl"' '>wrsfrt: '-lnJ"lt".f!" Pfr1l! n wJpn'lf. 

'frw~w'b wmnfrl.w'b pwparws'ilht"'- t:.w,fwp '>wr'twl{np t WJ'f a:=a + bl 
~nJ "ilb.[!u P1.fr (a+ bi;n wpUiwC.u, fLn"'-P Jw'ilc ~frpwnbl bJnLLnn'bfr "r~w'b
'fwJp pw'bwabl! {wn pw'bwat•{! l.frzm t' 'bw/.,_ ~nJ"l[h.[!ll (rll{hr•fr '>wJwp, 

.[!w'bp "I' 'ilpw W"fW9"'-l9l! '>frJ'ill{wJ t' Jfrwl'b pwz/uwltw'il oph'il.f!fr '{pw), 

L,_ t:.bwn '>wzl{fr wn.'ilh 1, "r i~= - 1,· f1=-i· i4=L "r"'"'lfr9 [,_ f!'il'lt:..w'il

rw"ihu' 

bpb a Pfr1.1! ml{wJ t' hn.w'il'tJIIL'ilwlwpw~w'b mhu.[!m{. W"fW wJ

P"'ll '1rw'tw'il n P1.fr .. wJ wr 'i•wfunr'1 "iwrw'lrw/f>fr ( 4) pw'ilwabfrs t.b

urhnLJ t'' 
[r(cosy+i si n'f)]"=r"(cosn'f'+i slnn rp ). 11) 

nrl! ~nll{nt.J t lfnLwtl_pr p mGwld.L. WJU 'ilzw'ilru~m J t' qmfuJ.lbl!· Prtl G 
mumruwG pwpllpwgGblru Gpw tfnqm.lP: pwpapwgtl_nLU ); WJq. mum~
fiwG.P:, ru~ wpqnLtfbfimP: pwquwulwm~qnuf k wum~umG~ gm.ghntl_:~lJ.I'I 

.l.frzm ~ 'ilwt... wJpn'fl. pruswuwltw'b wutnpbw'ilfr '>wJwpl f>pn.[!,a-"=(a.-tt 

0 I'".., w ~.., I; I'' 
I) P'=i, p12=-I: 

21 (2+5i)3=23+ 3. 22
• 51+3. 2 . 5212+53!3= 8+ 601-150-1251=-142 -651: 

31 [ .-'2 (cos : +I sin:) r=(f2) '(cos <.+I sin <-)=-4: 

lf,,_wl{pfr pw'bwaLp Jp JuiU'bw1_nr 'fb"i.f!f!• .wl'il t' 

( cos'f+isin'f' )"=cosn'f+lsinn 'i' 

ll.wl{wuwpmp JnL 'ill!, '>'ilwp~ul{npnt.p 1"'- 'b f--· tnwtfru t.hzmmplwJ P umw'bwln'

pw'ilwabbp pw'(Jw"iwtnp~ w'ii~Jw'il ufr'bnLUfr [,_ l[nufr'iluLUfr '>wJwp'' fopn.[!, 

wl'f f.w1_w·uwpn'-Ptw'il awp• Jwul! pwshLm{ t 1nt.mn'bfr hplfw'il'fwJp pw

"hwabnl{ b '>wl{wuwrhs'bbln1. '>wl{wuwpJw'b br~'IL ~n'lJhpfr frrwltw'il 1. 
.ftb'l,} J wubp'il wnw'bafr'b-wnw'ilafr'il, Jh'b.[! ~utnw'bw'b.[!' 

cos n'f' =Cos ":r-( ~ )cos"-2 'i' • sin2 'I'+(: ) cos"- I 'i' . sin l '1'-:· .. , 

sin n<;>=( .~ )cos"- 1 'i' • s in <p-( ; ) cosn- J 9 . s in" rp+ 

+( .; )cosn-s. sius <p- .... 

ll.JIItnb'[ (: )-'iJ pp'flnJwlfr'iJ 'fnpdw~9f unl{npw~w'iJ 'ilzw'ilw'tnt.J'iJ e 

( 
n )= n(n-1 )(n-2) .... jn-k+ ll. 
k l·2·3 ... ·k . 

l;rp n = 2, Jb'b.[! umwiJ,,_J b'b.[! '>wJmhp pw'ilwabbp' 

cos 2<f=ros2 'i'- sin2 'f• 

sin 2:p=2.:os 'f sin 'i'• 



fr'bt"ibu 'bwk n=3 'lb"f;[!nL J'' 

cos 3<p=cos3<p-3cos 'f s!n2 'f• 

sin 3<p=3- cos2 cr· sin <p--slna 'f' 

~J;.J'"ilh.eu filqfrs wrJ'wm r:.w'bht'b ~"'r'lh'b nrnz 'l-Jqwrn~fJJ"L'b I; 

'bbr~wtws'bm J': U~uh'b,e a=a+ bi fi/4./rs .e•unw~m ufr wrJ'wm r:.IU'bhtnLBI 

Ub'b-1! wn.wtcfJ' t'lfrmb'b,e 'lntm[ifJmb nL'bfr"' ~"""ith-l!u filfr-4.· nrfr ,ewn.w

ltmufr'b r:.wqwuwr tfr'bfr o.-fr: C'b'l-;,L'bh'b,e. nr "'l'l"lfrufr u+ v i filM 'ln

l"LfiiJmb m'bfr, wtufr'b,e'b' "i"'r:,"i"''bbln'i unqnrw'tw'ir- 'trbtiUat.f!, ~wrn'l 

b'b-1! 'lrh t' 

(2) 

ll1u r:.wqwuwrnL{tltnL'b'bbt'P brlfnL J'wubr'i. l;l ,ewn.w~mufr pwrJ.rws'bb-

1"4.• /ru~ r:.bmn 'lnLJ'wrhtn'i.• ~uUJwbw'b,e' 

(u2-v2)2+4u2v2=( u2+v2 P= ail+ b2, 

'1-f'UI~IUb bzwbnq I; qbrsrwJ, nrnq/)/imh U h V filqb['{! frrw~wb b'iJ f. 

IUJ'f "fWUJ6.wn.nq t"t r:.w,JwuwrJ'wiJ awfu J'tuUf! 'f.f'tii~Wb /;: lJ.J'I r:.wqw

uwrmfiJJntbf9 h (2) r:.wqwuwrnL{iJJntb'i.brfis wn.wp_fr'bfrs UUJw'iJmJ' bfli" 

flwnw~ntUf wrJ'wm r.IUbbtnq, J'b'b.j! UUJwbnLJ' /Jb.j! l!-/r r:.wJ'wr br~n~ 
<»rcfb,e h v-fr f,IUJ'IUf' br~nL wrcfh,e, nrnh,e UIIUf'pbpqiiLJ' b'iJ J'frwlb 

bziUbnqt PnliYf' WJ'I wrcfb,e'bhrf! ~lfrbbb ff'IU~IUbl ,ewhp fl[' swb~wswJ
a-fr "- b-/r t:,IUJ'IUr wrJ'wm I; r:.w'bqnd 'friU~Wb filqbrfrs: UmiUsqiUJ u-fr I. 

V-/r wj.cfh,e'bbrf! frrwr r:.hm J./r ~wrbtfr 91U'b~w9wJ Mmq 'lm'liU~Bbl, 
•rnqr:.bmlr, r:.IUJ' 1UaiU1'b ( 2) r:.u,qiUuUirntfiJ 1m'L'bbrfrs hr~r"r'lfr• uv ~~~rmiU• 
'll!rl"'lP 'bzw'bf! "ibm,e I; r:.wJ'f!'b~'bfr b-/r 'bzw'bfr r:.bm: ll.t'l UIIUlfru I; br

ltnL r:.'bwrw'i.nr 'lnL'lw~smJ''bbr U·/r t. v-fr·wrcfb,eS.brfr r.IUJ'wr· UIJuft'b,e'b" 

u+vi Ulbu,e/r br~nL [ilqb['l nrnb.j! ~IU['fl'l bf. JIUR.IUJbl ':J. [il'i/rs .j!IIIR.Uf-

13g 

l[nLufr wrJ'wmfr wrcfb,e'bbr: U.n fii•Jbrf! frrwrfrB mwrpbrqnul b'b 'bziU-

1Inq: !l'bwtwtl- J'btl-w<}wqwl' P"'IB mwrrw~w'b IIUJnL'lllLJ'f! ( umwsqwtl

[ilqbrf! ,ewnw~nLUfr pwrarws'bbtn4. b>o 'lb"l.efr t.wJ'Uir wnw'bafr'b IL 

b<o 'fh"l.efr r:.wilwr wnw'bafr'b) BnLJ9 t- Ulwlfru, nr J'br 'fUIIUt} 

P'ibr'b frrn.e r:.w'b'lfruwbiiLJ' b'b 0. fil'ifrs ,ewnw~nLUfr wrJ',umfr wr-

Jh,e'bbr: lJ./uUfpunq 1 q ntfuubJ!U p-q~g }!Wnmq llLUr mptfrutn fiwfibn~ 

drzm filiwpruqnp };- 1. tnwlru };- bpqm. wpdbJ!Iibp, npnfil! {tpwprg 
'\Ilmppl;plj_nLtf bli lizrulinq: 

[j UIUbwqnrWPWf'' Ul{cfJ' r:.'bwrw'i.nr I; bwh pwswUW~Wb filqfrs .j!IU

#lUI~ntufr Ulf'tfwm r:.w'bbl{!l f!UUI nrnLJ' IU/'f"'f'J'wmfr wrcfh,e'bbrf! /flpbhb 

~m. ut ~b'l<}: f•rn,e, bfilb a<o 1.. b=O, "'"i"' V a2+b2 =--a, ,ew'bfr nr 

-I»Jll- wrJ'WUI(! "fbm,e I; fpb'fr 'ff'UI~Wb h "'/'f 'JhUf.j!NLJ'' U2=_!_(a-a) =0, 
2 

·wtufr'b,e'b' U= O• nrmb'lfr!/ {a = ±vi: 

0 r I• 'b..., -~, 'J.f•tJ" '-1! cz=21-20 i• U.;'l 'lhU£en..J' f a 2+ bT=y 441 +400=29, 'ff'IU 

1 1 
~unlu•[• /;[ U2=2(21+29)=25, v2=2(- 21+29)=4, nru•h'lf9' U=±5, v= ±2• 

-/?.u'bf• "I' b-'b f"ugwuwltw'b ,f;, "'"l"' u- f• k v-} ~•2 w'b'bhpf!. 

,f.UJ'J u1tum G.w11.n1_ l;l' 

1"21 - 201 =±(5-2il· 

a+ bi mbu,e/r ·~nJ'"ilh.eu fii•Lfrs "r~nwfrg IU'ibtfr pwrar IUumfr
b.w'bft wrJ'wm r.utbbfnL tpnraf! r:.wb'ff1UfnLJ' t- wb:;IU'lfilwr:.wrbfp 'fcfqw

,rnLfiJJIIL.bbbpfrt U.!u"ibu, bfJb J'b'b,e ,9w'b~w'btut/r'i-,e bfiLJb J'bfiln'lnq, ft'bl_

UJ_hu qbrf. tiL J', b f'f'"f''f IUUUJ/t6.wbp wrJ' wm r:.w'l.bl a+ bi mhu,e/t ~nJ'..,_

lbJ!U (tlqfts• "'"i"' J'b'b,e umft"i'JwJ ~lfti.bft'b,e tnL<}bl"L J'ft ,ew'bft brrnr'f 
UIUmfr6.mbp ocf~b'fW~ r:.wq•uuw_rnLJ'bbr, nr J'b~l.j! wnwtcfJ' }_'fftmbh,e h Nf'f!1 

_ph}_Ufbu J'b'b,e § 38-n<J' ~u,bu'bb'b,e , "i"'f)w'bp_nLJ' I; hrrnr'l- wumft6.w'bfr 

wpJ'wm ~w'bbl llnJ'ullb,eu filq/ts: lfJ,LU ltn'lJ'fts• bnwh~JnLhwJ_w•ftw~w'b 

.mbu,e{! pwqw//wbpb LW'' I; /)wrJ'wrhsrwd swb~wswJ IUIIUI/r6.wbp . wr

Jwm f)w'bbl"L t.wJ'wr t., o'lm'i.btnq 'brw'bfrs• J'b'b,e i)pJ'w "'l'l r:,IUI'Bl! 
rrfr'i ~U"fwnhb.j!l 

'7-frsiiL.j! "f•Uir.Wb2_qnLJ' I; fl WUUJfr6.w'bfr wrJ'wUJ r:.wbbl a=r(cos <F+ 
+ isinq;) fil'ifrs: C'b'l-IILbb'b,;[! • nr "'l'l r:.'bwrw'i.nr I; "- IUr'fJ"Lb;[!ntJ' 

UtnwsqnLJ' I; p ( CQS9 +lsin9) filfr1.f!• WJUfb.j!b \ 

.fp(cos 0+! s in O)]n=r(cos 'f+i sin 'f}• (3) 

lJ.J'f 'fb"f.[!nLJ' , f!UUI /lmiUq['I'P pwbUiaf.p, rP=f 1 IU{IIfb;[!b r='tf: 
n-rmb'l W2_ t!'wumJ' 'fUibtJnLJ' t- f /rrw~wb 'ff'IU~Wb filqfrs fl IUUmfr6.wbp 

-rJ'w~~rp J'frwrcfb,e,rb'b nrnzqwJ wrcfb,e{!: .lfJnLu ~n'lJ'frB• (3) t:.wqiU-
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UIU('nLfiiJwb aw[u J'wup "'f''fmJ'bbUI{!_ nS-b /;1 !Jp ~wrbtfr, UIU~tuJ'b, "f'iJ'J-b[l 

"l' n9=<p, .[!w'bfr "l' ,..1'1- tub~JnL'b'bbrf! frt•tu~w'bmJ' ~wpn'l_ b'b frl'wl'fr!l 

ur1Uppbf'<Jbt 21t {J<{fr ptuqJ'9'"1.tumM t:.w'b'l-frmusn't 'fnLJ'wl'btfrn<{l U.J'l 

"'/.IUUIG.tunnq' nS=<p + 2k1t, "f'Uib'l_ k-'b wJ'pnn {Jfr<[ I; I "f'Uib'l_frg' 

cp+4kc: 
0=--· 

n 

~w~-'1--l'a,..p,..l'' h[Jb J'b'b.t! <Jbr9'bh'b.t! r r cos + n ~- \' <p + 2k1t 
n 

+I sin (jl +n
2

k1t) fJMe· IU"' IU IU J' b b J'" IU J' p n 'l 'l k-" r:. w J' IU p 

([Jb' 'J-f'IU~IUb, [Jb' PIU!/IUUIU~IUb), IU/'J- {J'ffr n tuumfri>.wb(! 

f, 1U" 1U U 1U (' I; rJ-frl U.lu"ffrun<[' 

n /" 1 _ ( cp +2 kn cp+2k<c) v f (COScp+i Si~ 'f')= r f COS n +!sin -n- 1 (4) 

k-fr'b m.:Utn<J mwl'Pbl' ,..J'pn'l_y tu('cfb.[!bbl', J'bb.[! nt_ J'frz~n ltuurw

btub.[! UIWfpbf' IU('cfb.[!bb[' nf'nbbffr IU('J' wmfr f,,..J' W('l fo('n.[!, 

k=O, 1, 2 ••• , n-1 (5) 

1Uprfb.[!bb('/r t:.wJ'IU(' J'bb.[! ~UUiwbwb.[! wf'J'wUI/r fl r:.wUI W('rfb.gbb('l 

"l'"b.[! P"L"l'f! ~Lfr'bb'b mtul'Pbl', .[!wbfr "l' k-fr J'b.ftn<{ J'bJws'bblf! wnw-

2r= a. , c l. . 
'l_tu9bn~J' I; IU(''fmJ'b'bmfr J'bd-,..smJ' --n<[: ,~ n 'l k-'b t:.frJ'w Lfru1• ~w-

n 
JIUqnl': fJ{Jb k=:nq+r• o<;:r<;:n--1, "'"'.w' 

IDlufr'b.t!'b' k=nq + r "- k = r '1-b"'../!bl'mJ' wl''lmJ' b'bmfr -rrfb.[!'bbl'f! J'frJ' Jm'b

sfrs Ultuppb('<[mJ' b'b 21t·/r pwqJ'w"fiUUifr~n<[. t:.bmhw"fku, k=nq+ r '1-b·r 

I!"'J' wpJ'tumfr f,,..J'wl' umtubmJ' bb.[! mJb"ffrufr IU('Jb.[!, frbt_"ffrufr wp• 

Jb.[! k=r '1-b"'..[!mJ', wlufrb.[!b' (5} ufrumbJ'fr J'b'l J'mbn'l_ wl'rfb.[!'bbl'fr9: 

U.lu"'.frun<[, a qmtunbl!u ptl_ltg n mumltti.mGlt mpumm limlibu~ u1t2m 
Rlimpmqnp k lL mJfi mm11tu k n Ulmppbp wpdhJ!Iibp: flnjnp illJll mp-

dbJ!IihpE qmuwqnpq mb- bli V13f 2wn.mq 'l"tl lL q_pn ~blimpnliml 2P2_m
fimqb-lt qpm lL mJq 2P2_mlimqlt~E pmdwlinuf bli n liwqmump umubplt: 

u wubw<Jnrwpw('l a Pf'W~Wb {J<[frs fl wumfrG.wbfr W('J'WUI{!_ bnLJb

"fbU nL bfr fl llfW('pb(l W('cfb.[!bbf'• Wl'l- Wf'rfb.[!bbf'fr!/ /r('w~wb ~~fr'iJb'j, 
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~U.J' bl'~mue, ~U.J' J'b~f!' ~U.J' nt J'b~e' ~w{uqwd- a·fr 'bzw'bfrs "- n-fr 
'l" .. l'lmfl 1m 'ilfrs' 

0 f' "j, Ul ~ j, h ('I 

V ( 3 3 ) -( ~ r-+2k1t ! T: +2k1t )· 
1) ~= 2 - n+ I sin-7t =V 2 C0S +!sin . 

,4 4 \ 3 3 

s ( 1t 1t) k=O, ~o=V2 cos 4 +I sin 4 ' 

.. ~1=y 2 cos- r-+1 sin -1t , !11-c 11 11 ) 
12 1 2 

k=2, ~~=V2 ( cos ~ n+l sin ..!2_ 1t )• 
12 12 

!II- !II ( 1t+2kn n+2k1t) 3) ~=y- =y 8(cos 1t+i sin7t)=2 cos-
3
- +I sln--

3
- • 

U'l-ml\nrfa mrtfmmGiirl!! ~wm~w"fbu ~wl'"-"l' I; n wumf:rG.w'bfr wl'

J'wm t:.wbbf 1 {J<Jfrsz U.n ,.;f'J'wmb IILbfr fl IU('rfb.[!bb('l f!_UUI n('nLJ', 

zbnl't:.M 1=-cosO+sinO "- ( 4) pw'bwab_bl'fr· P"L"l' WJ'J- wl'rfb.[!bbl'f! ~wJ', 
fr'bt"fbu J'b'b.[! ~wub'b.[!, upmqnppg n ummltiimlilt pntnp mpummlibp~ 

m('qmJ' b'b t:.bml.lwl pw'bwat.bl'n<J. 

V- 2k- · 2nk 
1 =cos-"+! sin-, 

n n 
k=O, L ••• ,n-1• (6) 

1lfrwqn('fr9 fl wum[rf>.wbfr W('J'wmfr /r('W~Wb IU('rfb.[!bbf'b UUIW!/<JmJ' bb (6) 

n 
l'"''bwJ.b_nq k=O "- - wl'rfb.[!'i.bl'fr '1-b"f.[!mJ', b[Jb n·e 'l.ml'l I; h 

2 
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k=O wprfb.f!fr9 , brp n-l! ~bil:n 1;: r,,,J"ltb.f!u t;.wp{Jm.plwit 1_r ... J'frw~ 

1_nrfr n wu:np6.witfr .,.rJ'w:nitbrl! '1wuw1_np1_wJ- bit J'frw1_nr Zl!l'~ 

p_wir[• zrp_witw'lJ-fr 4.rw L. pwrfwitn~,/ bit "'lit n t;.wqwuwr "''lb'l 

itbrf.· pwrfwit.!wit "'1'1 ~b:nbrfrs _Jb~l! t;.bit9 1 (Jfr4.il 1;: Ulu:nb'lfr9. 

f,bznknL.! 1;, np Jfrw1_nrfr wJb wp.!w:nilbrl!• npnh.[! frrw~wit tbit, f.rw~ 

~wit wnwits.f!fr it~w:n.!w.! p '1'uuw1_nr1_wJ- bil ufrJ'b:nrfr~ ~bl'"l""-' wlufr'U.[!it' 

'["~J'f WR 'l"~l'f f,..,,/ WJIIL,} bbt 

llfr ... 1_np{t .f!"'""'~n~ufr wp.!wu:b n~'iifr bp~m. wprfh.[!' 1 L. -1, 
J'frw'[npfr 4 wu:nfr&.wilf. wp.!w:nit ~~~itfr trrru wprfb.[!' 1 , -1, j, -iz ~b~ 

"'"''l"'Jfr t,"'""'r ~writ"r 1; t,frzbL uftwtJ.np!tg )unpw!iwpq wpumm~ wr-
2k1t 2k1t 

J-b.[!itbpf!l '1-rwit.[! ~[pbbit, f!UUI (6 )~[: , COS- + lsin- (J'[b('{!l npznb'J. 
3 3 

k = O, L 2. "'lufril.f!it' pw9fr .!frw1_nrfr9 , itwk frrwr t;.bu. · t;.,uJwlmJ- t;.k. 

" ' "J"'L br~~~~ P4.brl!· 

2.: 2r. 1 .r3 
e: =cos ·- +I sin - = --+i _r_ 

I 3 3 2 2 ' 

4.-: 4;c 1 -{3 
e: 2=cos-+i sln- =---i --' 

3 3 2 2 
. (7) 

4ntl'uttbl!u rotJ.~g n mllmp!huG~ wpuwmJ:t pntnp mrdb(!fiblt~ ~wrb
l~ k ummfimt mJq wpdhl!fibpJ:tg tlbln~ pmq•fmll{mmqbtntJ. U~lllqnp~g n 
mum~limfiJ:t mrtlwmJ:t P"L"P wpdh(! GIJpnq: "r".f!• Pn'l } -it tfrilfr 1]. P4frs 
fi wu:nfr6.witp wpJ'wmp wprfb.[!bbpfr9 Jb~f!• IUJufit.[!'iz' ~0=X , pu~ E•f! 

Pn'l Lfritfr .!frw1_nrfrs n wu:nfr6.w'Ufr wr,.!w:nfr swit~wswJ- wprfb.[!{!• "'1-

ufriteit' E
0 =1z UJ'1 '1b"l.f!"d Ozr=?"s"=a. "'lufril.eil' ~z -e ~tfrilfr ryr~-fr 

wprfb.[!itbrfrs Jb~f!' Pw'l.!W"fWUI~btn:f ~-it .!frw1_nrfr9 n wu:nfr&.witfr wr~ 

J' w:nfr w.!bil "fr wprfb.[!n1_, J'bil.[! ~u:nw'bwb.[! v ;:fr t,..,,/ wr n :nwr

pbr wprfb.[!itbp1 WJuf:it.[!it' "'l'f wpJw:nfr pnln{' wprfb.[!iJbpf!' 

0 l' fr 'b "' ~ 'b /; p t 1) rr -8-p nLG~ bpb11 wpdb11, npnGgh Jb ~l' ~~~G~ -2· [1• 

JJnLu bp~nLU[I [IUIR 7- ~ ~~~G\;G' - 2e: 1=1-if 3 J,_ -2e: 2=1 + r{ 3 p~ \; 1'1' (mb'u 
~bl'lw• u op~liw~ 3) : 

2) f/Sl -[1 nLG~ l R[lu •upd bp ' 3, -) . 3i, - 3i: 

lT~mqnp~g n wumrtiwG~ bp~nL wpuwmGbpit mpmmqpJmJe limJG
lllbu lu!tGJ:t tl~wqnJlJ:tg n wumrfiwG(t wptlwm: flpnl!, bpb s" = 1h. 'YI"=L 
'mlllW (E'Yj) n = S

0
'Yj

0 = 1: i_hmn, u~wqnp~g n wum~fiwG~ mpuwm~ fiw
l}_wqmph p~q~ fin ! Jfill{bu IJ.trfi~ finLJfiUI~u~ wptlwm: f>pn.f!, '1P9"'-.e 
e:"=L wn '1b"l.f!"L,/ e:s - 1= 1-frs t;.b:nkn~J t e:"E- " = 1 ~w,/ {E-1t=1r 
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f!i"l•witrw"lbu, tf~mqnp~g n mum~timfi~ mpumm~ gwfiqwgwc} mum~
fimfie !inLJfiutbu ln~fi~ u~mqnp~g n mum~tiw!i~ mpummz 

llfrw1_nrfr9 wJ'bit J'fr k wu:nfr6.witfr wpJ'wuw ~tfritfr itwk J'frw1_nrfr9 

l wuwfr6.witfr wrJ'w:n' k-frit P"''l""'"flll:nM wJ'bit J'fr l-fr f,wJ'wp: Ulu .. 

url'lfr9 f,bznt.n~J' 1; . nr b(Jb J'bit.[! '1fr:nwp~btn~ tfrithit.p J'frw1_nrfrs n wu

urfr6.witfr wpJ'w:nfr p n l n r wprfb.[!itbre• "'"'"' .. 1'1 wprfb.[!itbrfrs .!fr .!wue 
IU(''fbit ~tfritbit Jfrw1_rrrfr9 0

1 
IUUznfr6.1Uitfr "'('" Ulznitbr, nrnz n' -itbrfr f,..,,/ W('l 

npnit,e t,..,it'lfruwitn~J' bit n-:p pwrfwitwrwritbr: Pw19 l"~l'"'.f!"'ittJmr n~{r 

'lb"l./},"~" 'l"lmp1n~it n~itbit .!frw1_nrfrs n wu:nfr6.wilfr "'lit"lfrufr wr.!w:nitbr, 
npnit.f! W(''fbit thit f,wit'lfruwitniJ ,/frw1_nrfrs w1_btfr swdr IUUznfr6.wbfr W('~ 

•· 
Jw:nitbr, "'l'l"lfrufr wr:!w:nitbre ~"t"-"~" bit .!frw1_nrp9 n wu:nfr6.witfr liw]u· 
liwqw!i wptlwmfibpz '1-pwits 'l"I"~P1mite p{um.! I; (6) pwitwat.frs• bpb 

ur'[J"'l k· frit t;.wJ'w"lw:n,..u{uwitn'l wp.! w:nfr wprfb.[!f! .!bit.[! itzwitw~bil,e 

!k~n1_ ( wlit"fbU II(' co=1), Ul"fW f!UUI ll IILW1_rfr ( 1) p1Uit:uat.fr \ 

Etk=Ekt 

~b:n!.w"lbu, Et•fr n~frs P".f!l' nt Jfr wu:nfr6.wite tfr ~"'l'"'l t:.w'[uturur-

' 21t 21t 
1_bt 1-fr: Ulufrit.f!'il e: 1 =COS-+ i Sin--e itw[uitw~wit wp.!w:n l;t 

n n 
lf~wqnppg n mum~tiwfi~ E wpumm~ mJfi h. tl~mJfi mJfi dmuwfiwq 

ltt~fi~ fi~]ufiwqwfi mptlmm, bpb fipm P"l"P Ek mum~tiw!ifibp~ k=O, L 
... ,n-1 qbutJ:!bpnLtl ppwppg mwppbp b!i, WJU~fiJ:!fi' bpb fipwfign~ 

Uutmn.qnLtl bfi u~mqnp~g n wumptiwfi~ P"l"P mptlwm&bp~:-

"r".f!• b(Jb e: (t11_fr P"l"l' itz'[wJ- wu:nfr6.wititbpit frrwrfrs :nwppb(' 
bit, W"fW E~f! ~tfritfr n wu:nfr6.witfr itwfuitw~wit "'l'Jw:nt f>u~ bpb, orfr

itwf Ek=Et, O-<k<l -< n-1, "'"'"' sf- k=L "'lufrit.[!it' 1-<:l-k< n-1 
witf,w1_wuwpm{Jin~ititbrfr. t:.b:n£wit.[!n'[ E•[! itw{uitw~wit wp.!w:n tfr Jfrilfrt 

'l,hpf! 'f:nwJ- E1 itw{uitw~u:'b wpJ•:n£! 1 f!it'ft:.witpw"fbu, Jfrw~ fi wu

urp6.witfr itw{uitw~wit wr.! Wlnf! t_l;z U.n P"l"l' itw{uitw~wit wp:fw:nitbre 
'l:nitbln~it I; J-wnwJm.! f,bzn!.l"'l {Jbnpb.!wit, 

bp b s~e u~mqnp~g n mum~tiwfi~ fiw]u!iwqwfi mpumm );, m111m 
e:k p~tJ.~ WJfi h. u~mJfi WJfi dwtlwfiwq ~~~(i~ n mum~tiwli~ fiw]ulim
ljwfi mptlmm, bpb k-fi . t}m]uwqmphwpmp lllmpq_ k n-~ fibm: 

"r".f! ' '1P9"~.f! d-it k L. n p1_brfr w.!bitw.!b.t l!it'lt:."'it"~r pwrlw
irwrw£rit 1;: bpb d> 1 L. k= dk', n=dn' , w"lw' 

"'lufritl!il' e: k "'l'""'"'l! f,wit'lfruwitm.! I; n' wu:nfr6.u.itfr wp.!w:n .!frw~ 
4.nrfr9 1 

'1-frsn~l!' J1mu ~"'l"frs• d = 1 L. 'IP9"L.f!, 'll'"' t;.b, .!frwufrit, Ek (il/r-
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t/.{! r/ i~<LI~ II ? ffi Wlln,'r:'. •uiJp IU1'1JW U1 1;, l < m<fil U.Ju"f.fruntf, 

m(sk)=s km=ll 

~IU'bfr nr e Pfrt/.f! n 1UUurfr6.1U'bfr 'b IU fu 'b IU ~ IU i, IU r" IU U1 t J /r I.U "- n

r /r 9 , IUJUfrbJ!b\ dfriUJb bfiU fi•/rb piUq_diUUf.IUUlfr~ IUUurfr6.1Ubbbrb bb r.IU

t/_IUUIUf tfrilnLd Jb~fr, IU"f.IU mk Pfrt/.~ n-fr p1Uq_dWUf.1UU1fr~il t . 1UJUurb

'lfr9· J!IUbfr nr l<m<n, IU"f.UI k h fi fil•Jbrf! }_bb ~wrn'f tfrbbt pnfuw

lfU1rJ.wp1Uf Uf."'f'l filtJ.br, r.IU~wnwlt Jbr b'bfilw'lrm-filJwhf!l 

u.JU "f.frunt/_ 1 JfrwtJ.nrfrs fi wuurfr6.wbfr bwfubiU~IUb 1Ufd IUUJbbrfr fil/1-

t/.{! t:.IUt/_IUuiUr t- n-frs pnJ!r iL n-fr '>bur pnfuiU'fiUfaiUPIUr Uf1Uf'l k 10J

pn'fl 'lfiU~IUb filtJ.brfr J!IUbiU~fr'b: U.l'l filfrt/.f! untJ.nt'"'PIUf 'bziU'bw~nLJ b'i. 

<p(n)-nt/_, ilrw 1Ufur1Ur.wlurnLfilJnLhf! ~wrktfr t 'lur'i.ht filtJ.brfr urbunLfJJ•h 

91Ur;.,~,.,9 wrt 'IIUUIU'lrJ!nLJ 1 

bfilb p-il Uf.1Uf'l filfrt/. b w"'w Jfrwt/.nrfrs p 1Uuurfr6.w'bfr 'bwfubiU~IU'b 
wrJwur'i.br ~.)IUriiUJbb pntnr IUJ'f ,.,rifiUurbbrf!• PIU9fr JfriUtJ.nrfrs' frrbilfrsl 

l!JrrLu ~"'l"frs• Jf.rwtJ.nrfrs tnru wuurfr6.w'bf.r IUrJ•uur'i.brf.rs• biUfubw~IUb 
~tfrilb'b Jf.riUJh i iL -i filtJ.brf!• f.ru~ l ;;f! iL -l-f!' nl_: 

'f.~U.!!lfU. u'lU.lfubP b'-1, uPU. uB U.PlfU.SubPC 

§ 20. q.np6n'l.nLpJnLbblip pwquwbqwllblip~ filim 

9-rJ!f.r IUriW2_/rb br~nL 'f[nLfubbrfr pnt/_IUb'fUI~nLfilJnLbf!, IUJb e 'fb

rrbrJfrb w'i.urilhrf.r urbu,LfilJ•ILh(! k 'lt)IUffr'b '>wtJ.wuiUrnLJilbrfr urbunLfilJnLbf! 1 

.W'fbl !; nr"f.bU wbdfrJ!IU~IUb 'l"'f''fW9nLdb t:.wbrw'>wztJ.fr 'IUf.rnsiU~IUb 

~IUUf!bfilwsfr wJb nL'f'frrLfil Jwb, nrf! ll~utJ.btnt/_ IUriUI'ffrb IUUurfr6.1Ubfr Jb~ 

1Ub'>w1urm[ Jb~ '>wtJ.wuwrnLJfrs• urwbnLJ !; 'lb"'.fr br~"L iL brbJ! IUbt:.wzurntJ. 

r.,..,r IU"f.wurwufuwilwpwr br~nL iL brbJ! '>wtJ.wuwriCI-Jilbrfr ufruurbJilbrf!l 

Swrrw~wb '>wilrw'>wz•lf.r dJnLU nL'l'f"LfilJnLbf!· nrf.ril WJhurb'l wtJ.btfr JbJ 

'ilzUibiU~nLfiJrrL b !; UlrtJwrt, t:.w'iJ'ffruwbnLd !; wbsnLdf! ,/b~ wbt:.I.UJUint/_ IU

II.W2_/rb WUurfr6.wbfr '>wtJ.wuwrnLdfrs bnrfrs ,/b~ IUbr.WJUlnt/_ br~rnr'f IUU• 

!llfr6.w'i.f.r swb~wswrt J!WriW~nLufr t:.wtj_wuwrdwb{!l fru~ '>burn biUh brrnr'f 

rrL l_nf'rnr'f wuur/_r6.w'iJfr , nr"Z Jwub10t/_nr urbuJ!fr t.wt/_wuwruLJbbrfr'b : 

u.,u nL'f'l"Lfl J"Lbr ·Jbrw6.nLJ !; PIUrarw'lnLJb r.wilrwr.wztJ.fr piUt/_IU~Uibfr'b 

JU iL pm/.w'b1w~wtfrs piUcl'i.fr, nrf! iltJ.frrtJ.wJ t n-r'l wuurfr6. .... 'i.fr Jb~ 

wbt.w 1urnt/_ swb~wswrt r.w.JwuwrJ wb nLII nLdbwufrrnLfilJIUb(!l l,IUbriU"IUz

t/.fr UfiUurdiU~w'i.nrbil 10tJ.btfr tJ.IU'l Zf'liUbnLJ IUttiUpiUsiUJ IUJ'f piUcl'i.J.ril b'i. 

tJ.briUPbruLJ 'lrJ!fr frilt"'.bu IUJu• IUJ'i.Uf.hu tt t:.burt..1wl 'IL"Lfuilhrfrs Jf.r 

J!IUbfruf!: 

fi•r'f Wuurfr6.wbfr t:.IUt/_WUIUr.fwb (!b'ft:.IUbnLr urbUJ!(! (nrmb'f fi•(!' 

Jf.r "l'"Z '/f'IUII'ub IUdpn'fl fil/rtJ. !;) ~tfr'hfr' 

(I) 
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Ul'l r.w1_wuwrJ'w'L a0, a1, ... , Bn- l' a n qnrJw~psbhrl! J'bb.[! ~r.wJ'w
rb'i,.[! ~lUJ'lUJlU~Wh ~nJ'"f[h.[!u fi11_bf' 1 f!UU1 nrnLJ' wt/lU'f lUh'ftuJ'p 80 'f"r

.)lU~P9{! "'bm.f! t mwrphr tft'i,ft lf.r" JP9' 

bflh 'tr•[wtt t" ( 1) r.w,[wuwrnLJ' {!• w"'w unt/_nrwpwr "'wr.whl_t/_uul' 

I; l n L J b l wJht IJ.Jl [unu.[!m/• r.wr~w•fnr t- 'lmbbl X wbr.wJmp r.wJ'wcr 

lUJh"fpuft flt{wJph wrclb.[!'i,br , nrnh.[! I' lU •I w r lU r nL J' b'i, WJ'f r.w1_w

uwrJ'w'Le, wluft'i,l!'i,' whr.wJmp mb'l mb'lw'frhtnL9 1.. 'i,z•fwJ P"l"l' 't"r

Jn'lnLflJmhbbl'l! ~lUU1Wfb[nL9 r.bmn , (1) r.w1_wuwrJ'wh aw[u J'wu{! 'flUTL

flnLJ' t" lf.l'"' 

t"'wmw~wr.wrJ'wr b uw~wJ'b1 (1) r.w1_wuwrJ'w'b l"LJJ'w'i, fub'fPI'fl 

tf!nfuwrft'bbl wt/_htft (!b'fr.wbmr [ub'frm/' nLUnLJ'bwuftrbl wl'f llwt/_wuwp
J wb aw[u J' lUU(! \ 

(2) 

"l'l! ~nt1_nLJ' t n mum~timG~ pmcpfmGqwu (UJ.nt~lintf) X mGfimJmft Gqmm
d'mtfp: /fb'j,.[! (!bUlfnLJ' b'iJ.[! lUJ'f mbrJ'ft'iJ'iJbrfts wnwp}b(!• r.wr~w</nr t- J'b~
f!b'fJ'pzm r.pzbl, "I' w1umb'l pwqJ'w'b7wJ' t" ~n~t/_mJ' J'pwJb (2) mbu.[!p wpmw

r.wJmnLfJJnLh(!, wJuph.[!b' J'ftwJh X wbr.wJmf. wJ'pn'l'l_ ntpwswuw~w'b wum[!.

bwb'bhrf. qnu.fwre' •/hrsrwJ "I'"Z fil•fwJf.'b qnrJw~p9bbrmf, b "l [ilb J'pw'b

'lwJ"iihrf. swhf(W9W,) 'fnLJ',;.f'f!' pbl_"fbU Wl'f (!b'fnLbt/_wJ t- UllUf'fW~lU'i. 
r.,u'brwr.wzt/_nLJ': lfwubw•fnrwpwr, J'b'b.J! pwqJ'w'b'fwJ'bbr tbb.[! llwJ'wrfr. 

",uJb"'.f.uf. wrmwr.lUJUJnLfiJmbbLre• "l'"b.[! "fWrnLbUI~nLJ' bb X wbr.wl-

1 
me pwswuw~wb ~wJ' ~nmnrw~wJf.b 9"L9fttn1_, orf.'ilwf 2x2-- + 3 ~w.r 

X 

. I 

ax- 3+bx- 2 tcx- 1+ d +ex+fx2, ~wJ'' x2 +I: ~wqJ'wb•emfl! ~r-6.unn 

'll'blnL r.wJ'wr J'hb.f! ~oqmwqnrJbb.f! f( x), g(x ), rp (x ) 1.. wu 'iizrubbbr: 

f( x) "- g(x) br~nL pwqJ'wh'fwJ"iibr r.wJ'wrtf"btnL b'i, fiwqmump 
{~wJ' GmJlim pmp fiwqmump ) ' f(x )= g(x ), wJb 'fb"'.f!"'' J', t.[ilb llwt[wuwcr 

b'b wbt:.w1mf. J'[.l..'b"LJb wum[.l>.w'i,[. 't"l'r} w~f.,9bbrl!' 11' wubwt/_nrwpwr• 

"l J'[. pwqJ'w'b'fwJ' l.P ~wr"'l llwt[wuwr Lft'i,ltt lf.I'"'J" ' b[ilb 'brw nrl..l; 

'l"rJ W~P9l! mwrpbr I; lf.I'"JP9• W('f "'wm-6.wnn1_ ( 1) r.au[wuwrJ' wb J'b'l. 

o'lmwqnrJwtt r.wt.[wuwrJ'w'i, bzwb(! "l J'[. wnht_nLfilJnLb t_nLbp w1umb'l 

uwt:.J'wbt/_wtt pwqJ'wb'fwJ'tbrf. r.wt[wuwrnLfilJwb r.bm : ~bmwqwJmJ', 

pwqJ' Wb'fwJbbrf! J' ftJ' JWh9 r.bm ~W"f"'l = bzw'f:{! J'ftzllr f, Wf~Wt/_ncr 
I; r.wu~w'bwl wl'f pwqJ'wb'fwJ"iibrf• bnLJbwpwr r.w•Jwuwr tft'bblnL 
[.J'wuwnt/_ : 

IJ.1u "fpunt/_, n wump-6.w'bf. ( 2) pwqJ' wb'fwJ'fr •Jrw ~wrbtfr I; b,.,Jbl 

"r"'bu aJ..wltw'b J'[. wrmwr.wJmnLfilJw'b, "l'l! tftnt/_f.b nrnz1_mJ I; f.r ao• 
a., ... , an 't"rJwltf.sbhrfr ebmrmfi1Jw•lp, ,r,b'l a0=fo: U.1u plUnbrf. 
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lrf.t/_ ftJ'wum{! l["fWflf.t/_f. pwt/_wf[wb m z' 10-r'f 'fLfUtiLJ': t~wmb'i,.[!,•nr 

fiwqJ'w'b'fwJ'e qrbtnL (2) mbul!f.9 pwsft, wJufr'b.f!b' X lU'bt:.wJ"'f. liqm
qn'l mumJttiwGGbpnq qpbtnLg pwsf., ltf:lnLJLwmr•Jb'b hwl.. wu mbulll~fr 
'ffblwaJ..br, nrnb.[! UlnW9t[nLJ' b'iJ (2)-f.s 'fliLJ'wrbtf.'bbrfr mb'Jwtfrn[unL

fiJwJ'p, orftbwf wGfimJm[t w-fin'l wumr-fimGGbpnq qwumqnpqwl)-: 
Nwr~b, (2) pwqJ'wb'fwJp t./rlU ftwrbtf. t" bUJJbl 'bwl.. J'UJ[JbJ'w

mf.~wt1w'b wbwtf.lf.f. mbuUJ~bmft.9 , wJuft'b.f!b' w Jb r.wJ' "'l'bl ~nJ' "'lb .[!U 

tfrntfrn[uw~wbf. ~nJ'"'lb.[!u !pt1Lbii9Pw' "'bm./_! t" ll"'z•/ft UJnbbl , uw~"'l'b , "I' 
bpqnL :j_>nLfi~grmubp fi mtfmpqnLtf b(i rpwp fimqutump, bp-b fiut tlmump 
bG Gpmlig · m:1dh_J!libp~ X t~mfmJum~mli~ pntnp wpdb~Gbpr fiwtfmp: 
({}Wflf. 1;. "r br~nL P"'lf.J'w'b'fwJ'bbr, nrn'b.[! r.w.Jwuwr b'b t[brl! 'bz•[wtt 

J.l..w~w'b-r.wr;,rtur.tuzt{tu~tub [.J'tuumn1_, ~tf.'i,hb r,tut{wutur btub "l'"ibu 

x -f.s /f>•ILb~9[.wbbr: l.,w~w1wral! , uw~wJb1 ltw"'.ws•nsh'b.J! J'ftwJ'b § 24-mJ'r 

'1-rtubft.9 r.bmn. fil•l"'Jf.b 't"r<>w~ftsbbrntJ pwqJ'wb'ltuJ'fr r.tuu~wsnL-

. fillw'b 1_brtupbrJtut r.tubftur,tu2_t[w~tub f. mbutuptubtulfWb•/f>nLb(f9f.nbUJl 

.wbutu~Lmbbrl! l•t'".f! r.tuJ'UJrclb.[! /ntunblU'b, fru~ tunrulciJ' J'b'i,.[! "'h"'.[! t 

..uJ'bb wbqlUJ' bzb'i,.[! [Jb ftbl [.J'lUum t" •[hr"''trtJmJ' pwqJ'wh'fwJ'[t "r.lUu!l"'

!f"LfJJIUb£" tbr~tu I.. r.tu'l."l''f br~nL "'tuf"''lrtu/f>bbrnLJ' J'bb.f! pwqJ'tu'i,-

1w,f[.'b ~btuJbb.[! nr"fhu aJ..lU~tub-r.whrwlllUzt/tu~Wb lUrmwr.wJmnL[J JlUbt 

"'tur'J t-1 nr tuJ'[;'j, J'p pbtu~tub TI -p lltuJ'tur 'f"J"'filJnLh IILbbb D·r'/ 

111um[.fuubf. ptuqJ'wb'fwJ'bbr: 'l-frmlUr~bLntJ · P"l"l' r.bwrlll1_nr tuJ'f"'.f.up 

pu.qJ'"''b'f'uJ''bbre· ,fb'b.f! ptu,9[t tuntupftb, brltr"r'l • hrr"r'l 1.. lUJl lUuur[t

-b.lUbft ptuqJ'tub'flUJ''i.brft9• ~t:,tub'fp"fb'b.[! htul.. q_pn mumr-fimfir pmq_tfmli
qmtflibpJt• IUJ"ft'bc'b' qpnJlt9 mmppbp ''"J'"'lb.f!u {iJ1_hrft llbm : Qr, fi1f.1e 

~"'J'i."'bu ~llwJ'lllpt/_p ptuqJ'tu'b'fwJ'. WJ'f ~lftbp J'[tw~ ptuqJ'wh'ftuJ'l! , "I'P 

.,um[t-6.wbh wbnrnz I; : 

l.,frJ'•u J'bb.[! ~""'t:,J' IU~,b'b.J! ~nJ' "11/' .J!u 't" rJ "''tfts'bb l"''' P"'lf.J' UJb'flUJ'

~hrft r.tu.r IU,. 'l"~.~r turJ' tub 1.. ptuq•r "'"'tum~J' tub 'l"rj "'l"LfJ J"L r;,r;,bre ' U.n 
.,,rJ"'l"LfiJJnL'i,'i,bre ~J',nJ,[b'b ftr•uf1tu'b 't"rJw~[t9bhf'"L P"'lf.J'"'b'fwJ"iih- · 

I'P 'I"I',}"'J"L{J l"' 'b'i.brft bJ' tubmfJ JtuJ' p 1 nrnb.[! r.wlm'bp b'b e'bfilbr 9"'1P'b 

urturrw~tu'i. r.wbrlUt:.tuztJ/t 7wuebfiltu9[t9 : 

bfiJb mt/_wJ bb ~nJ'"'lb.J!u 'I"I'Ju,/lft9'bbrn•f f( X) /,_ gl X) ptuqJ'w'i,

"'wJ''i.hrl!• r,turJ'wrnLfilJtub r.wJ'wr 'll''ftuJ X-p tu-6.n'l wumft-6.wbbbrn1_' 
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I 
I 

pw'lJ'w'iu1wJ'I!, nrfr 'fnrcl-w~frs'irhr'fi umws<[mJ' b'ir f(x)·fr £. g(x)·fr J'b1_ X 

w'J,'.wJurp J'p£.'imLJt wumpf>Uitp 'fnrJ'"~P9'JJ/irf! 'fnLJ'UJrhln</.J UIJuptJ!t• 

(3} 

f!UUF nrnLJ' n>s 'fb"fJ!nLJ' bs+t ' •••J bn 'fnrJw~fr,'Jt/irf! Uf~~UIJ! t- r.wJ'wrht 
r,IU<[wuwr 'lrnJfrt 9-mJ'wrfr Ullltnfr-b.wte ~Lfrtfr r.w<[wuUJr n-/r, h[ilb n>s, 
fru~ n=s 'lbUf.f!nLJ' ~wrn'l t- "fUIUJUJr.bl, nr "'lt pnJ!r Lfrtfr n·frs, WJb 

(-, brp bn = -an: 
ll.n f( x) £. g(x) P"''lJ'w'it'lwJ'tbrfr mpmmqpJmt t- ~nt"-'"J' 

pw'lJ'wil'lwJ'e, "rfr 'lnr•hu~frs'irbrl! "rnz<[mJ' bil r.bm£l"'l ~br"f• 

di= ~ akbl, 1=0, 1, ... , n+s-1, n+s. ( ) 
k + l~i 

"'lufrt-1!.'1.' di 'l"rJw~frSI! r.wt'lfruwtnLJ' t" f(x)·fr £. g(x)·/r "'ltUffru" 

'fnrd-w~frstbrfr wrUJUI'frJUI[tbrfr 'fnLJ'wrJ nrnts frt'fbJ!utbrfr 'fnLJ'Uirf! 

"'""wuwr t- l·fr· orfrtwf do=aobo, dt=aubt+atbo, ... , dn +s=anbst 
af.JiN_pfl r.w<[wuwrnLfiJJnLtps pfunLJ' t, nr dn +8 op0 £. '"J'I UfWtn-b.wnn<[ bp~nL. 

pm<pfm6qmtf6bp~ mpmmqpJIDl~ mum~iim6J! lhml_wump k WJI} pmq_tfwli
I}WUGbp~ mum{liiw66bp~ qnt.tfmp~6: 

li.Jumb'lfr9 pfunLJ' b nr q_pnJ~g mmppbp pmqtfm6qmtf6bp~ wp
mmqpJIDl£1: ni_ I!~ qbuu~nt.tf i.~ qwpnq limqwump t~6bt qpnJ~: 

Fw'lJ'"'t'lwJ"iJbrfr r.'"J'wr J'br uwr.J'wtwcl- 'lnrJn'lnLfJJmttbrf! 

jt'itt r.wm~nL{tJJnLttbrn</. bt oJm<[wJ: Cf.nLJ'wrJ'wt mb'lmt}tn}ubt~Dl.ftJDL-

61! h qnLqnpqbt~DLftJDL66 w'itJ'frlwUfbu pfunLJ' bt {J<[br/r r.wJ'wr "'l'f 

orb'itJ!tbrfr pw<[wrwr<[b[nLSJ J!Uitfr nr 'fnLJ'Uir<[mJ' b'it X•fr wJ'bt J'fP 

IIIUtnfr-b.wtfr 'lnrJ·u~frs'irbre frrwr r.bmt .!,w6nLtf{! mb'lfr nLtfr. qpnJ~. 

'lbr ~UIUJJurnLJ' t- 'lrn Pfr</.1!• nre UfUJUJitwtnLJ' t- P"''lJ'w'it'lwJ'tbrfr 

fil<[fr'it, fru~ f(x) P"''lilwt'I'"J'fr r.wJ'wr nm~mq~p P"''lJ'wt'I'"J' t Jwnw1nul 

- f(x)=- a0-a1x- ... -anxn 

pw'l.J' wt7wJ' (!I 
~mqtfmut wm~tfm 6 mbq mt}m}ubt~DLftJD'-61! pfrmLJ' t" [il</_br•fr pw'lJ' m

Uf"'m~J'wt tnb'l_wpnfublfrmfiiJnLtfr9 J.. "'lt pwu"'P9• nr pw'l.J'wt'lwJ'tb

rfr P"''lJ'UI"fUIUJ~J'wt uwr.J'wtJ'wt J'b'l. br~nL P"''lJ'wt'lwJ'tbrfr 'lnrJw

~frsthrt tL J'wutw~snLJ' bt r.'"•{wuwr frrw<[nLtJ!'irbrn</.: 

~wqtfmutmm~tfm6 q_mqnpqbL~DLftJDL61i "'Uf"'SnLs<[mJ' t" r.bml.lwl 

~br"l: b(rlb, pwsfr f(x) £. g(x) P"''lJ'wt'I'"J"iJbrfrs• m<[wJ t- ilw£. 
h(x)=c0+c1x+ ... +ct- 1x 1-l_t-c1xt, Ct =F O· 
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P"''lJ'wt'lwJ'e, Ul"fUI [f(x) g(x)]h(x) wrmw'lrl"'LnLJ' Xi·fr 'lnrJwltfrfT 

(i=O, J, ... , n+s+t) ~tfrtfr 

~ ( ~ akbl) c~= ~ akbtcm 
i + m ~ i k + l~ i k+l + m- i 

fiJfr4.1!• fru~ f(x)(g(x)h(x)) wrmw'lrJ"'lmJ' ~L,tfr trw'it r.w<[wuw~ 

k+~i akc]_ ib!Cm )=k+l~m~iakblCm 

{Jfr4.e: .Z,brl"'Ufbu, pm2Jubt~n '-PJWii opbli~l! pfunLJ' t" 

~ (ak+bk)Cl= ~ akCl + ~ _bkCl 
k + l~i k + l~l k+ l~! 

r.w<[tuuwrnL{JJnLtfrs• J! ... tfr nr UIJ'I r.w<[wuwrJ'wt awfu J'wue r.wt'lfr

uwtnLJ' t" x1-fr 'lnrJw~frSI! (f(x)+g(x))h(x) pw'lJ',.'it'lwJ'nLJ', fru~ w'l.. 

J'wut wt'.wJtnp tmJt UIUtnpf>..,tfr 'fnrJw~frst t- f(x)h(xJ+g(x)h(x) 
pw'l'/ wt7wJ' mJ' t 

t~wmbt-1! I n r J'frw<[nrfr 'lbre P"''lJ' wt'lwJ'tb rfr P"''lJ' Ul"fUIUJ~J' w'ir 

JwJ'wtw~ ~UIUJUirnLJ' t- 1 Pfr4.e' 'lfrmwr~</.wJ nr"lb" 'lrn wumfr6.wtfr 

P"''lJ'wt'lwJ': lfJnLU ~n'lJ'frs 1 f(x) pmqtfmfiqmtf£1: mJ6 h tf~mJii IDJU 
dmtfm6mq k odmq w3- f-l(x) nw~mqwph pmq_llmliqmllml_' 

f(x)f-I(x)=l, (5} 

bp-b f(x)-e qpn mum~iimG~ pmqtfmliqmtf k: f>rn-1!, b[Jb f(x)-e 'lrnlfr!T 

mwrpbr a Pfr4. t. U1UfU1 trw r.wJw[l r.w~w'lwra P"''lJ'wt'lwJ' ~Lfr'i.fr 
a-1 filfr4.1!• pu~ b(Jb f(x)·fr "'"mfr6.wte' n>l £. b(Jb f- 1(x) pw'l.J'wt

'I"'J'I! 'fnJnLfiiJnLt nL tbtiUrl Ul"fiU ( 5) r.w<[wuwruL{J JUit awfu J'wufr UIU• 

mpf>wtf! ~lfrtbr O·ps nl_ Uf"'~wu 1 J'frtt'lbn "''l. ~n'lJ'mJ' 'lrn wumpf>wtp 

pw'lJ' w"b'lwJ t": 
, U.1umb'lfrs pfumJ' t-. np pwqtfwGqwtflibp~ pmqtfmutmm~tfmli nm

tiwp nw~ID'}W(lh qnp3-nqDLftJDL6' p.mdmfimtf qnJDLftJD~6 i_DL6~: lJ.Ju 

mbuw~bmfrs• ~nJ'UflbJ!u 'lnrJw~frstbrn</. pnlnr pw'lJ'wt'lwJ'tbrfr ufru

mbJ'e r.frzbstnLJ' t pnlnr wJ'pn'll [J<[brfr ufrumLJ'e: U.n tJ'wtnL{J JnLtf! 

fr r.wlUJ t- 'fwlfru tw£. trwt,LJ', nr P"''lJ'wt'lwJ"iJbrfr r.wJ'wr· frttUfLu /..· 

wJ' pn'Jp {tf<[brfr r.wJ' wr 1 'fn JnL{J JnL t nL tfr tffimgnpqnq pwdmfitfwfi WlqD• 
p~p-tf: f>rw~wt 'fnrJu.t1frstbrm{ pw'lJ'wt'lwJ't!.rfr r.wJ'wr wn wl'fn

rfr{tJJ''it f!tfJbf'9n'lfrt '.wJmtp t 'lbnLu tnW('('w~wt r.wtrwr.wz</.frs: fouit 

J!w"bfr nr J'bt-1! r.pJ'w 'lfrmwr~nLJ' btl! ~nJ'UflbJ!u 'lnrJw~frs'i.brn</. P"''l

J'w'it'lwJ"iJbrfr gbUfJ!l!• "'Uf'" ~wrfr-1! ~w 'itnt•frs mwlnL 'lrw'it <[brwpbrn'l 

pnlnr a£.w~brUf'ILJ''itbre t. pbrbl 'itrw'it9 "'"i"'SnL Js'itbre: 
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8wli4mgmc\- f(x) h. g(x) bp4nt. pw<pfmliqmuGbplt limll'wp 4mpblft k 
-qm·iibt mJGtq~u~ q(x) h. r(x) pm<pfwGqwulibp. np 

f(x) =g(x)q(x l+r(x), (6) 

:~um npm .. u r( x )-~ wum~iiwlie tftnl!r }; g( x) -~ wum\t iiwfi pg h. 4nnr 
r(x)=O: lljq UJ.WJtl'wGGbp~G pwqwpwpn'l q(x) h. r(x) pwq_uwliqwulibpJ! 
.npn2tl nt.U bli u~wpdbJ!npbli: 

t"'[u . "'"i"'Bn'-91/ii.f.! f_Jbnrl"f"'tfr brllrnr'l ~b"f!' liJ'n'l 9n1m.fillm.il 
.m.ilbil"'il I;Lfi q(x) " r(x) pu•qJ'w'b'l"',J'bbr, nrnil.[! iln'-li,"lbu p~»qw

.r"'rn'-J' b'b 

f(x)=g (x)q( x) + 1:-(x) . (7) 

r.."'""'""'rm.fill"'bf!, " r(x)-fr IUUmfr-6.wbb I;L t.frn.f!r I; gfx) -fr wumfr6.~»
"ilfr9 1 I ( 6) J.. (7) r..wqiUUIU('n'-fiiJ11L bbbrfr Wf_ J' wu/i(tb Pf'"'(' r..wqwuwrhsbh• 

1nq, 'tumwbwil.[!' 

g(x l[q(xl-q(x)[= r (xl-r(xl• 

l/.J'l r...u4_~»U1Urntfiltwil Wf._ J'wufr tuumfrhwb(! tfrn.f!r I; g( x)-fr wumfr{uubfr9• 

jru~ awfu J'wufr tuumfr6.~~~ile q( X 1-q(X)=f= O 'lb"i.f!m.J' ~lfrilbr J'bJ- ft~»J 

'>wq~»uwr g(x)•fr WUUlfrhwbfril t IJ.l'l UfWWhUinnq UfbW.f! 1;, nr q(x)-q(X)= 
=0, mlupb.pb' q(x):=q( x), fruit "'l'l 'lbUf.pnuf bwk. r(x)=r(x), fr~l.f! " 

'~wrlliU·,fnp tr "'"1"'9n'-9bl: 

IJ.'b9'bb'b.p [iiLnpbJ'wlfr 'wnwf.fril ~bufr "'"i"'9m9J'wb[!l ?-fr9m.[! f(X) 
.b. g( X) pwqJ'wb'lwJ''bbrf! r..wJ' WUfWWWUfuUibUipW(I ,,_i,bi, n " s Ulumfr

{uu'b'bbp£!1 b[ilb n<s, "'"I"' 'twrbtfr I; '-·wJ'wrbL q(x) = O, r(x)=f(x): 
f>u~ b[ilb n:;::> s, WUfW O'fmqbil.f! UIJi, J'/i(cl n'Jf9' nrn4. tnUI('f'W'twil r..w~-

.('wr..wzqrnJ' 'twm~»r•fn'-J' I; frrw'tw'b 'lnrc>w~frB'bbrm/ "'JbUffrufr pwqJ'wil

·'1-wJ''bbf'fr pw<l~»bn'-J'f!, n[>nb.[! '1"'""'4_nr4_wJ- b'b wilt."'lmfr 'bqw'["'l. wu
.mph~»bilhrrr4_t '1-frsm.f.! 

ao 
f(x)--x"- 5g(xl =fdx), 

bo 

,Jbi,.[! ~Uinwbwile TI-/rs 9"',)(' wumfrhwilfr pwq_J'wb'JwJ'z 

18) 

"'l'l wumfr-6.wile n 1-n4_ 1 fru_~ f1(X)-fr wqw'l "'il'lwJ'fr 'lnrJw~frge' a11,
1
' 

bpb '1/m!.u nt :;::>s. "'"I"' r..wJ'wrbile 

"tzwilw~bil.[! f2(x)·fr wumfr-6.wile n2-n4_, fru~ wqw9 wh'JwJ'fr 'fnrJw~fr9f! .. 
a2.._,-n4_, t.bmn r..wJ'wrbil.[! 

h wuil: 
'!lwilfr nr t.(x), f2(x) •..• pwqJ'wil'lwJ'ilbt'fr wumfr-6.wil'ilbre ilqw

'l.n'-J' bil' n>n,>n2 ... , "'"I"' .j_br2.w4.nr .[!wilw~fr .f!"'llbrfr9 r..bmn J'bil.[!· 

~r..wuilbil.[! wJil"lfrufr fk(xj pwqJ'wil'lwJ'fr' 

fk -~(x)- ak-l•Oxnk-sg(x)=fk(x), 
bo 

nrfr nk wumfr6.wile wr'lbil t.frn.f!r ~Lfrilfr S-frs• nrfr9 r..bwn "'J" "lrnsbuf! 
'1"''1"'rbs4_m.J' 1;: ll-m.J'wrhtn4. w1J-J' (8), (81), ... , (8k_ 1) r..wq_wuwr.n'--

filnLililhrf!• J'bil.[! ~umwilw'il.e' 

r(x)=fk(x) 

p.;.qJ'wil'lwJ'bbril frrn.e pw4_wrwrn'-J' b'b ( 6) r..wqwuwrm.fiiJwhf!• f!llur 

nrm.J' rtx)-fr w~wfrb.wile t.frn.f!r f g(x)-fr wuwfr6.wilfrs: 

t~wwbil.[!, nr q(x) pwq_J'wii'JwJ'f! ~n}_4_nLJ' /; f(XJ-i! g(X)·fr 4_rur 

pwcf~»ilht"'- l!wlinpq, frull r( X)-{!' . "'I 'I pwcfwi~J' wb uliwgnpq: 

l.Jbwsnr'ln4. pu.cfwi~J'wil Wl'fnrfr{JJ'frs brb.nLJ' 1;, nr bpb f(x)•f!' 
h. g(Xj·P; ppm~wG qnpc\-m~~gGbpnq pmq_uwliqwufibp bG., wtqm pntnp. 
f ( x ), f

2
( x), ... pwq_uwG.quuflibp~ qnpaw4\tglibpe• h. WJ'l tqwmG.wn.ml 

~l Gwh. q(~) l!mGnpq\t h. r(x) d'liwgnpq\t qnpc\-w~hlihpP: ~1\tGbG. \tpm-

ltmli: 
15) 



§ 21. ~wdwbwpwpbl:ip: Ulil:ibwlilib [!liiJ.IiWbnLp pwdwbWflWfl[! 

. 1-frs"'-1! mtjwJ- b'b ~nJ'unbl!u qnr.tw~frs'bbrnt/. 'U'"IPS mwrp.br 

ftx) t.. cp(x) P"''lJ"''b'fwJ"bbrf!' b[ilb f(x)-f! cp (x)-fr tJ.rLU pwciLU'bbtf'" umLUs• 

.tjwJ J'i,LU9"{''ff! t;wtjwuLUr I; 'lf'"Jfr, LUJufr'b.[!'b' ft'bz"'.bu wun,_J b'b, f(x)-f! 
pwdwlltjnuf k (~wJ wupnql'_nt}pG pwdwGqnuf k) cp(x)-fr tJ.rm, WUf.LU 

cp(X) P.LU'lJLU'b'f"'Jf! ·~"l![mJ' .1; f(x) PLU'lJw'b''fLUJft pwdwGwpmp: 

llJG L. tfpwJii mJG dwuwGwq cp(x)-e luplift . f(x)-p pmdwlimpwp, 
:bpb qnjll"lpJmG mGp WJUUJpup •Nx) pwq_tfwGqunf, np 

f( x)='f(X )~ X ) • (1) 

"r"./!' bpb cp (x)-f! f(x)-fr pLUciLU'bwrwr'b J;, LUUf.LU "f'Uf.bu 'f(x) J1LU

I'blft I; tJ.brs'bbt f( x )·/t b. cp(x )-/t ./!w'zmr'ff! l ~LU~'u'f"'f'aLUPLUr 'f/JS"'-1! 

qnJmfilJ"'-'b ,,_'i,ft ( 1) t;LUtjwuwr"'- Ptut'i.f! pwtJ.wrwrn'l. 'f( x) pw'[J~'fwJ: 
"1-LUfunr'f Uf.LUf'"'_Jf'LUfl> nLJ' LUUf.U1911L 9wq , 

f(x)=r;i x )q(xJ+r(x I 

l.LUtJ.wuLUf'"'-Ptw'bf! pwtJ.wrLUf'"'l q(x) t.. r(x) pLUI[JLU'b'fwJ'hbrft Jfrw~m

filtn'-'bfts f.. f(X)·/t LUumft6.utb{! r.p(x)•/t LUUutft6.w'bfrs r.pn.[!f' tft'bbtn'-9 J'br 

•'fb"'.I!"'-J t.bml. nLJ' I;' "{' fl x)-/t b. r.p( X )-/t .[!Utbnr'ff! t;wtJ.utulur I; '-jl( X )-ft'b, 

,. fru~ J'bw9"f''lf! t',.wtJ.wuwr I; 'lf'"lfr: 

fflut{''[ J;, II{' b[iJb ( 1 ) t',.uttJ.LUuLUf'll'-filJIILbf! mb'f.fr ntbftJ 1UUf.U1 'f(x)•f! 
' 'b"'-A'bUf.bu ~lft'bft f(x)-fr pm,fw'bmrwrt "'wr'l I; 'bwL., "{' cp (x)-/t wu

-fr6.w'41!. Jbo zl; f( X )- /t wumft6.w'bft9: 

"~-~•umh'bl!, nr b[iJb f(x) pw'[Jw'b'lwJf! b. 'brw pwcfw'bwrwr cp(X)-1!. 
:hr~rtLU'b /;{ nL'bb'b llut9/tn'but[ 'f:"f'OUIJ{frg'bbr ~utJ 'ltrLU~W';, Cf"f'qUJ~,9'bb('J 
I.U"f.LU H x) pw'[JLU'b'fLUJ'f! 'bntt'b"'.bu ~m'bb'bLU llut9ftn'bwl ~LUJ, t;LUJUI"f.W

mwu[uLUbtupwr, ftrwkw'b 'l"f'OLU~ft9'bb{'' J!LU'bft "f' LUJ'b qm'bmJ' b'h.[! pw

.ifLU'bJ LU'b LUf'f:"f'"f'IJ', o'l'bm{ilJwJ r' NLUr~b J llLU9ftn'bLUL ~wJ ,,LU~LU';, 

.6f"row~fr9'itbrn•l pLU'[JLU'b'fLUJf! IJwrn'l I; od-mtjLUJ Lft'bbl A LUJ'bUf.ftufr pw

.Jw'bwrwr'bbpntj, nrn'b9 nz P"l"f' 'l"f'OLU~,9'hbr'b b'b nLU9ftn'hwl ~LUJ', t',.w

J' Ul"f.UllnutU/?ut'butp.ut(' 1 /trut~w'b [iltJ.b rt U.n 911lJ9 I; lnut[/tU 1 orft'but~# 

.,t;bml.lwl t',.wtJ.wuwrn'-PJnL'bf!. 

x2 t l=(x-i)tx+i I• 

"1-zb'bl! pw'f.J'LU'b'fLUJ''bbrft pwrfLU'bw~w'bmp1 ., . c;.f! •[hrLUPbrn'l J fr J!LU

"i.Jfr t',.ftJ''itLUfJut'it t',.<UUJ~nL{rJ(rtL'it'itbr, nrnb.[! t',.hUJut'fUIJnLJ pw'[JLU[ilfrt/. ~ftpw

n.nt(rJJnL'it'itbr fJ,;_'j,b'itw'it: 
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J. bpb f(x)·J! pwdwGt}nd ); glx)-p qpw L. g(x)-G kt pwdwG
qnd }; h(x)-p qpw, wll!w f(x)·]! GnqliUJbu pwdwliqm.tf k h(x)-p qpwz 

"r"./!' f!um Uf.w!Jw'bft f(xl = g(xh(x) t.. g(x)=h(x) •j>(x), LUJ'f 

Uf.U1m6.wnntJ. l;l f(x) = h( x)( ·j>( x)rf(x)]: 

II· bpb f(x)·J! L. q;(x)·J! pwdwGqnt.tf bG h(x) -p ~pw, WUJW Gpwlig 
qndwpe L. mwppbpm.pJn\_6]! Gnl_JGUJ.hu pwdwliqnt.tf bG h{x)-p qpw: 

"r"·f!' f(x)=9(x)• ·f (X) t.. g(x) = q;(x)X(x) t;wtjwuwrn'-fill"'-'b'bbrft9 

t;bmL.n,_J I; 

f( x )±g(x)='f (x) [·r (x)±"l.(x ll • 

Ill. bpb f(x)-]! pwdw6qnd k q;(x)-p qpw, wu1m f(x)-\1 L. gwG
qwgwb- g(x) pwq_tfmliqwtfp wpmwqpJWlJ! Gnt_JfiUJ.bu lJrwd~liqp . Cf(X)-lt 

qpw: 
"r"l!' h(Jb f(x)=cp(x)·~ (x) , .,Uf.LU f(x)g(x)=cp(x)!·f(x) g(x)j: 
Il·/t9 J, lll·/t9 p{umJ I; t;bwb.Jwl t;wm~mfilt"'-'bf!. 

IV. bpb f
1
(x), f

2
(x ) .... , fklx) pmq_tCmGq.wtCGbppg Jmpw.l!mG~Jnl_·· 

PI! pmdwliqnuf k c;-(x)·p qpw, wlllw c;-(x )-p qpw ~pwdmliqp GwL. 

f1(x)g1 (x) t f, (x)g2(x)+ .. ·+fk(x)gk(x) 

pmq_tfwliqwtf]!, npmb'lglx) , g~(x), ... , gk(x)-1!' l}mtfwqnp pmq_tfuiliqwtf

Gbp bli: 

V . UubG up f(x) pwq_tfwliqwtf pmdwliqnd k q_pn wumptimli~ 

wubG tfp pmq_tfwliqwtfp qpm: 
''r"./!' b[ib f(x)= ao xn+ a,xn-l+ ... + an- ,x+an' ftu~ c-'b 'lr n

tft9 lnLU('pbf' ~LU:rutJUI~utb {iJfttJ. f;, LUJU/tb.[!b\ '[{'" LUUmft6.wbft ft'bz_•n r 
pwqJ utb'fwJ, utUf.IU 

( 
a (I a1 an - 1 an ) f( x)=C -xn+-xn-1+ .. . +-x+- • 
c c c c 

VI- bpb f(x)·J! pmdwliqmtf q;( x)-~ qpm. wUJ.w f(x)-e qpwdwlitl_lt 
GmL. c r.p (x)-p qpw, npmb'l e-li q_pnJp9 mwppbp npL.k p~q k: 

f>rn.f!, f( X) ~ 'f( X) •-!>( x) t',.wtJ.LUuLU['"Lp J"'-'bfr9 p[u,,_J' I; f( X)= 

=[c9(x}l[c1·f(x)]: 

VII· bpb c=f= O, mlllm cf(x) pmq_tfwliqwtflibpe L. tfpmJii lipmli.}! lttrlibli 
f(x)-p UlJUUI~up pwdwlimpw1Mibp, npnli.}! mlibli Gnl_Jii mum~tiwli]!, plit np 
f(x)-]!: Ppn:e,, f(x) = c-l[cf(x)l, LUJufr'bl!'b' f(x)-f! pLUciLU'btjn,_J' I; cf(x)-/r 
tJ.rwt b(ilh,J'JNLU ~n'f.J'ft9t f(x)•f! putcfLU'btJ.trLJ' I; r.p(x)-ft tJ.rLUJ f!Uln nrnLJ' 
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f(x)-r k rp(x)'r uwllip6.w'i/iJbrf!. f.unfe'iJfbn&.J' b'iJ, W"f.W f(x)-r ~(x)-r .[!W

'flnr'ffr wumfr6.w'i.te "ibm.[! I; t.w1_wuwr Lfr'i.tp 'lf'nlfr• "'lup'b.[!V f{x) = drp(x), 
d =f= O, nrmb'lrs' rp(x)=d- 1f( x): 

lJ.1umb'lP8 pfunLJ' I; t.bmiLJ"'l f.wm~nL/J/m 'br• 

vm. Ujli L. U~WJG WJU qbUJ.}!nt.U bG f(x)-~ !._ g(x)-~ tfltmdwtfw
·Gwq pwdmGqnt.tf ~pwp qpw, bp-b g(x)=d(x), c=/= 0: 

</..brl"'"ibu, VIII-frs iL I-ps pfun&.J I; t.bmiLt"'l t.wm~nLfJ/n&.'i.tf!.. 

IX. bp-b c=f= O, toll}m f(x) L. cf(x) pwq_tfmGqwtflibp~g tfbq~ wtfbli 
· u~ pwdmGwpmp ln~G~ pwdmGmpwp Gmh UJDt.U~ liwtfmp: 

~Gqhm6nLr uufb-Gmd"bb FmcfmGmrmr: 1-rs"'·.[! m1_wJ b'i.t f( X) iL 

:g(X) ~wJ'wJ•u~,.,'iJ puuzJ'w'i.t'lwJ''bbre: b[ilb <p(x) pwcz:!w'b'lwJ'e f(x) iL 

g(x) pw'I_J'w'iJ'fwJ'iJbrrs wJ'b'iJ J'b~p f.wJ'wr pwrfwbW('Wf' 1;, WUf.W WJ'iJ 

- ~ntr[mJ' I; 'iirw'i.ts ~GqliwG"nqt pwdmliwpmp: ~rn wumpD.w'i.tp pntnr 

.P"''lJ'w'i.t'fwJ'ibrl!.• eum V f.wm~nL{JJw'i.t { mb' u .J.brL.n .. J'), "f."'m~wbn&.J 
b'i.t f( X) iL g( X) pw'I_J' w'b'lwJ''bbrp f!'iJ'IC.w'i.tnL{' pwrfw'itwrwf''bbrp fi/1_fr'i.t: 

t;pb P"'9P 'lf'"''b9fr9• "'1'1 br~nL P"''lJ'w'b'lwJ'i.tbre t_m'i.tb'i.t "'ll pwrfw

·'iJwrwr'itbr,. "'"I"' 'i.trw'b.[! ~nt.J.n~.J' b'i.t ~m}uwqwphwpwp u1wpq_ P"''l

Jw'b7wJ''itbr: 

C'b'IC.w'i.trw"f.bu, f(x) L. g(x) P"''lJ'~'b'lwJ''bbre ~wrn'l b'b m'i.tb'i.twl 

·'iJwiL x -frs ~wfu1_wJ pwrfru'bwrwr'bbr, n&.ump J'b'i.t.f! sw'i.tltw'i.t, .. J' L'i.t.f! 

UJuzl "'1'1 pw'I_J'ru'b'lwJ''ilbrfr ~GqfiwGm p mtfblimub<t r-wdwGwpwp~ f.wu

-~wsmfiiJnLbf!.l 

lJ.'iJ'.wf'J' "'f' ~lp'iJb (' f(X) k g(X) pw'I_J' w'iJr1wJ''iJbf'p f!.brf'.wbnL(' w

Jb'iJwJ'br) pwrfw'i.twrwre uwt.J'w'i.tbl nr"f.bu wJ'b'bwJ'br) ruump6.w'i.tp l!.'i.t'1-

t.w'brnr pwrfw'i.twrwr: fl1ur1_t.bmiL, J'p ~n'lriP9• J'b'i.t.[! 'Ibn. l_'fpmb'i.t.Jh pb 

IUJ'f pw'I_J'w'i.t'lwrl'i.tbrf! tn&.'bb~'i.t "'f''1Jn.[! wJb'bwJ'bJ- wumfr6.w'i.tp, Pf'"'f'P9 

.nl_ J'pwJ'i.t t.wumwurnL'i.t wrrn"''lf'Ptn1. LRwrpbr1.n'l, J'p .[!w'bp l!.'iJ'IC.w'i.tnLr 

_pwrfw'i•wrwr'i.tbr, "'ll ~bf'"f. wuwJ-' rul'l"f.frup uw'.Jw'bn&.J'f!. tfr• "i"'f'nL

· 'iJw~nul "'{''1/n.[! l_wr/rf.s w.J.b[p ru'i.tnrnzm(riJn&.'i.t: lllnr.u ~n'lJ'frs• urwprw

- ~w'i.t {rl1_wpwbnL/Jtw'i.t J'bp_ e'i.tflbrsn'l'i.t "'f''lb'b t.w'b'fp"f.bl I; wrfpn'[p_ P.J.b

rf: e'i.t'lt."''b"'-r wJ'b'i.twJ'bJ pwrfw'i.twrwre 'lm'i.tbl',.. fu'i.t'lrr'b ~._ 'trmb, nr 

12 !._ 18 p.J.brr l!.'i.t'IC.w'i.tmr wJ'b'i.twJ'bJ pwrfw'i.twrwr 6-e nt_ J'frwl'i.t "'J'I 
P.J.hpp J'JnLu e'b'lt.w'i.tnLr pwJ ... 'bwrwrr'i.tbrrs wJ'b'b,~J'bJ'iJ 1;, UIJL 'i.tn&.J

' 'i.tpu~ pwrfw'b1_n&.J' I; "'1'1 l!.'i.t'IC.w'i.tn&.r pwrfw'i.twrwr'bbrfrs Jmrw.ew'burr&.r/r 

1.rw: f>rn.f!, 12 iL 18 p.J.brr J'JrrLu l!.'iJ'It.w'i.tnLr pwrfw'bwrwr'i.tbre ~Y,'i.tb'i.t 
1, 2, 3, -1, -2, -3, --6 p.J.b,.e' 

0.17- 'iJ~wmwn.n&.J' n1_, J'b'iJ.[! pw'I_J' Wb'fwJ''iJbrp f.wJ' W(' f!'iJ'fn&.'iJb'iJ.[! 

-WJUUf.pup uwr..J'w'i.tn&.J'. 

9.pnJ~9 mmppbp f(x) h g(x) r-wq_tfwGqwuGbp!l fiwtfwp ~Gqliw!int.p 
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mubliwtfbb- putdwliwpmp qn~qnt.tf }; WJUU}~U~ d(x) pwq_uwGqmtf~, np&; 
f(x) h g(x) pwq_uwGqwuGbp~ efiqfiwGm.p pwdmGwpwp }; h, pmg{t.r · 
mJq., ~GJ!Ii kt pwdwGtJnt.U }; Gpwfig tfJnt.u pn1np ~GqfiwGm.p pwdw
Gwpwplibp ~ qpw: f(x) iL g( X) P"''IJ' w'b'lwJ'bbrfr e'b'IC.w'i.tmr wJ'b'bwJ'bJ • 

pwrfw'bwr"'f'l!. 'bzw'bw~mJ' b'b (f(x), g(x)) upJ'1_ntn1.: 

O.n uwf.J'w'iJJ'wb J'ap_ J'bn&.J' ~ pws WJb f.wf'~f!.l pb swb~wswJ f(x) 
!._ g( x) P"''lJ' w'b'lwJ''bbrr t.wJ' wr 'In JnLP JNL 'b n&.bp l!.'b'lt.w'bn&.r wJ'b'bwJ'br}

prud-w'bwrwrrgpJ'w wn t.wrsp'b '1f'"'~w'b "f.wmwufuw'i.t ~mr.J.fr: llpwrfwJ'w

'bw~ ~wn.ru'l_wpft.J.P J'bfJn'1 m1_wJ br~nt pw'I_J'w'b'lu'J"bbrfr wJ'b'bwJ'bJ f!.b'1-

t.w'bnL{' pwrfw'i.twpwf'l!. 'l"f't)'i.tw~w'bnrb'i.t 'lm'bb[nL t.wJ'wr: Z.wu~w'bwlp I;. 

nr rfb'iJ.(! l_bb.[! ~W('N'[ WJUinb'[ rfrnfuW'ff'al WJb J'bfJn'ff!. ' nrn1. un.J.nrw

pwr 'lm'bm•J' b'b.e wJ'pn'[p_ p.J.brr f!b'lr..w'bn&.r wJ'b'bwJ'bJ- pwrfw'bwrw

('f!• .ew'bp nr wJ'pn'[p_ Pr1.e "f."'f''l IU('InW'ff'frt.'bbrp .J.brwJblnL 'bJ'w'i# 

pw'b P"''lJ' w'b'lwJ'bbpfr t.wJ' wr wrtwJrfJ' t_trL'bb'b.e: Pw J9 wJ' pn'['l. P1.b rl

t.wJ'wr 'fnJnL/JJnLb nL'iJfr bwk WJl b'[wbw~ 1 N('f! ~nl_1_nLJ I; fim~npqm
pmp' pwdwGuwG mtqnp~ptf ~wJ' l;tlln~q.bu~ w1qnp~ptf. "'l'1 b'lw'bw~(! 
lf'P'L ~rrrwn.btr I; 'bwl. P"''lJ' w'b'lwrl'bbrr '1b"f..[!nLJ' I 

Pw'lJ'w'i.t'lwJ''bbrp t.wJ'wr l;.J.~LP'fbup "'l'l"f'PPJ'e ~wlw'brr&.J' I; t.b

miLJ"'l n&.J' I 1-psnL.[! m1_wJ b'i.t f( X) !._ g(x) P"''lJ' w'b'lwJ''irbrer f( x)-·e pwrfw

'bb'b.e g(x )-fr 1_rw, f!'b'lt.w'brw"f.bu wuwJ, ~umw'bw'b.e p'bl_-nf' f 1 (X) J''bw

snr'l' ~bmn, g( x)-e pwrfw'bb'b.e r1( X )-p .J.rw, ~umw'bw'b.e fz(X) ,f'bwsnr'f 

ft(X)-e pwrfru'bb'iJ.[! fz(X)-fr 1_rw !._ wu'b: ~w'bp nr J"bwsnr'l'bbrfr wump-

6.w'b'bbrf! zwf'nLbw~ 'iJ1_w'l_nLJ' b'iJ, nwmp f.wp_nf''f"'P"'f' pwrfw'iJJ'wb "'J'f 

Z'lfJ"'JmJ' w'bUf.wJJ'w'b ~t.w'b'fp"f.b'b.[! "'l'b"f.pup J''bwsnr'lfr• nrp .J.rw t.u,

'l.nf''1 pwrfw'bn&.J'f! ~~wmwr1.P wrtw'bs J"i.twsnr'IP• "'1'1 "f.wmf.wnn.J. l:t pw~ 
Jw'bJ'w'b "f.rnsbu'b "'l'b"'b'l h"''l"'f'P' Ujli rk(x) tf!iwgnpq~, np~ qp · 
wn.wfig uliwgnpq.~ pwdwGtlbg !iw}unpq rk.-t(x) uGwgnpq.p, ~l~Glr lib.Gg.< 
f{x) h gl X) pwq_uwGq.wuGbp~ ~Gqlimfint.p wubGwtfbc\- pwdwlimpwp~-

u.Uf.W!JnL gJ' w'b t.wJ' wr 'i.twfunt''1 "f."'f'PbrnLfllm'i.t J'bp_ Z"'f'"''1r1.wJe · 

'lf'P wn'bb'i.t.e t.bml.l"'l f.w.J.wuwrmfJJn&.'b'ilbrp Z'lfiJ"'IP mbu.[!n.J.. 

f(x)=g(x)q 1(x)+r 1 (x), 
g(x )=r 1( x)q2(x)+r2(x l. 
r 1 (x)= r 2(x}q 3( x l + r 3(X), 

r k- 1(x)=rk-2(x)qk - 1(x)+rk- 1(x), 
. rk - 2(l<)=rk - 1(x)qk(x)+rk(x) 

rk - 1 (x)=rk(x )qk -'- t (x)• 

I. 
} 
I 

(2)' 

\ 

' 



-rk(x}-/r 1.rw, "'J'f "fwurf.wnn1. !;l rk(x)-e ~tfr'ilfr 'bwl.. rk_ 2(x)-/r pwcfw

''ilwrwr' ~bum, 'ilnLJ'il f.w'il,;"l"'f''-""- pwrd.rw'ilwtn1. 1.br, J'b'ii.p ~u.,w
-~w'il.p, nr fk(X)•[' t:.w'iJ'fpuw'iJnLJ' !; pwcfw'iJUJ['Uif' 'iJwJ.. fk-s(X)> fk-<\(X)> 
... , r2(x), r1(x) P"''lJ'"''iJ'f,..J"iibrfr t.wJ'"'r' U.tuurlu1fr9 , t:.,..J',..aw1'b br~
·l'"f''f "UI"IUUUI['nL[i/JUI'iJJ ~t:.burt..fr, N(' fk(x)•[' t.w'iJ'fftJUJ'ilntJ'!; pwcfUI'iJUif'Uif' 

g(x)-p r,,..,J'"'f'' nwrnp ·1.., r.,uJ'wd.wJ'il Ulnwp_p'il t.uu[wuwrnLfiiJw'il, 

•UIJUU1/;'ff9 ~t.burf.p, np fk(X)-[' t,,..'iJ'ffUUI'iJmJ' !; pwcfUI'iJUif'Uif' 'iJwJ.. f( X)·p 

f,wJ' "'f'' U.Ju"lfrun1., rk( x)-[' t:.w'il'fpuw9"'" f( X) !.. g( x) P"''lJ' IU'b'fwJ"iibrfr 

•l!.'iJ'II:,"''ilmr P"'cfw'il"'r"'r' 

U.1cfJ' 1. bp9'ilb'ii.p f( X) I. g( X) pw'{J' w'il'fwJ''iibrfr 9w'il~w9wt} cp (X) 
(!'iJ'ft.w'iJnL[' pwcfw'iJUI('UI['['I .P ... 'iJfr nr (2) "UI"UIUUI('nL[il JIIL'iJ'iJbrfr9 wnw• 

.t.fr'ilp d.wfu J'wuL' !.. "'2. J'wup Ulnwp_p'il 'fnLJ'wrbtfr'il pwcfw'il1.nLJ' b'il cp(x)-fr, 
Ul"f"' r1(x)-L' 'ilnLJ'il"lbu ~pwcfw'il{fr cp(x)-fr: U.'il9'ilbtn1. br~rnr'f!.. t.w2nr'f 

.f,UI"UIUUI['nL{iJm'iJ'iJbrfrh, J'b'iJ.p 'iJnLJ'iJ d.f.n" ~UUIUJbwh_pl nr cp(x)•p 1.rw 

p,..cf,..'iJ1.mJ' L'ii r2(x), r3(x), ... P"''lJ'"''ii'fwJ''iibrf!' if..brl"'"lbu, brp ~~~r-

·. 7-b'iJ "'"f"'9nL91.bl !;, np fk-l(X)·[' pwrf,..'iJ1.nLJ' !; r.p(X)-p 1.rw 1 "'"f"' 'iJw

\ ,J."w1.brp_pb "UI"UIUUJrnLfi1Jntbp9 !;[ J'b'iJ.p ~UUJUJbw'i,_p, nr fk(x)-{! pwcfw'iJ

~~LJ' !; cp(x)·fr 1.rw: U.lu"tfrun1., rk(x)-L' frrn.p lufr'ilfr f(x) "- g(x) P"''l
.J ,;.'il'f"'J''ilbrfr L''il'ft.w'ilmr &UJ'b'ilwJ'bJ p,..cf,..'ilwr"'l'L'' 

ll'b'il.p "'"1"'9"L9b9fr'il.p, "'!""ffUn", nr sw'il~w9wJ br~nL P"''lJ'w'b
-'I"'J''ilbr nL'iJb'iJ ['h'ft.whnL[' wJ'b'iJ,..J'bt) pwcfw'iJUif'Uif'J f. IIUIU19tub.p UtJb 

""'z1.btnL J'fr b'[UibUI~J U.n b'lw'iJw~[' 9n1 !9 !; UIU1ff111 nr bpb f(x) ll 
g( x) pwq_tfwfiq.wtffibpe bp~nwfi kt ndibfi llmglmfimt qnpc}w~ltgfibp 
i}mtf rrru~mfi qnpc}ruqrgfibp ,. WtqW fipmfig efiq.firufinLp mtfhfirutfbc} pru
-tfrufirupmpr qnpc}w~ltgfibpe finLJfiUJ.bu ~~~fibli n.wg~n6.w 1 ~mtf, fiwtfw
Uiwmm'\IJuwliwpwp, ~pm~wli ptlbp, l'il"'!"'t}, fr'-wr~b, "'J'f P"''lJ'w'b1 wJ'

~brL' ~UI['tl'f b'iJ tiLbbbwl hwf. UIJb"ffrufr pwcfwbUif'Uif''iJbp1 nrn'iJ9 tl}_ pn

ft1f' 'lnrJ ... ~/r9'ilbr'ii b'il nw9frn'ilwl (~wJ' /rrw~wb ): u.,u"lbu, orfr'iiUif 

f(x)=x 3-3x2-2x+6. • g(x)=x3 + x2-2x-2 

nw9pttbUI[ 'l"rJ ... ~fr9'iibrn1. P"''lJ' uth'fwJ''ilbrfr ['h'ft.IU'btn r wJ'L'bwJ'bt) pw

cfwbturwrL' x2-2 ntu9frn'iiwl 'l"rJw~fr9'bbrn1. P"''lJ'wb'fwJ''it !;, l_bUIJUI,} 

'ilrw'b.p nL'bb'b 'bw!.. X- V2 L''b'ft.w'bnLr pwcfUibUI['IU['[!• nrfr n!_ pntnr 

IJ:nrJw~fr9'iJbr'iJ b'iJ nU19fttbUI[I 

b[ilb d(x)-L' f(x) !.. g(x) P"''lJ'w'b1 ,..J''ilbrfr L''b1 t:.w'bnLr ,..J'b'b,..J'U 

pwcfw'bwrwr'b !; ' "'"I"'• fr'ilt "fbu t:.burl.nLJ' !; VIII !.. I X t:.,..urf["L p J"L'b'bb

l'P9 ( ur£' u "-"r"-nLJ' ), "f'"lbu "'J'f br~nL P"''lJ' Ulb'fUIJ''itbr/r L''b'ft.tubnLr 

UIJ'b'bwJ'bt) pwcfw'bw(IUI(' ~wrbtfr tr "-"r9'ilbl 'bwl.. cd(x) P"''lJ'"''iJ'f,..J'L', 

·"rrnL'l C-'b 'll'"!P9 rnwrpbp ~wJ'w{nr {Jfr1. !;: flLrfrz /unu.pn1.' bpqnL 
f!Wfl.UWiilj.WU!ibplt eliqfiwfinLp mtfb!imtfbc} pwdrufimprupe npnzl}_mc} ); 
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tl'~wJii q_pn wumftihulip. pwq_tfwliq.mtf mpmwqpfli~ iizmnLpJwtfp: bt'ilb

ln1. 'IP"''il/r9• ~wpb[p !; "f"'JJ',..'ilw1.nr1.bl, np bpqnL pmq_tf'wliq.mtflibpft 
e!iq.6.mUDLP mtf'bfiwtfbc} pmdwfimpmpr ml}_wq WUI}WU~ qnpc}ru~ltge U~2Ul 

lim!}_ mump tftlip tfb~ft: O'lrn1.btn1. "'J'f "I"'IJ' ... 'bfrs• ~"'rbtfr !; "'"bl, "I' 
hp'InL pwq_tfmliq.mtflibp WJii lL tfltmJii WJii dwtf'wlimq bli tftn}uwq.mpuw
pmp UJ.rupq_, bpb lipwlig eliq.fimlinLp mtfblimtfbc} pmdwlimpmpe fiwi}_ m

ump ]; tf'bqr: "rn.p, h.r~nL <[rnfu"''f"'l'a "l"'f''l l'"''lJ'w'iJ'fwJ"iibrfr f!'il'f'-"'

·~nLr wJ'I.'iJwJ'bt) p.wcfwhwrwr ~wrbfp !; t:.wJ'wrbf 'lf't1/f9 utUtppbr 9"''iJ

ltU19Uit} filfr1.· P"'ltl' &UJh P"''lJ'a~Uf~ut~bln1. /rr t.w%w'fwpd. !;[bJ'b'ilurn1. 1 

.ftuurw'il,..'iJ.p J'b~: 

J:1~LP'lbufr "'l'l"l'f.EJJ['_ ~ppmn.btn•f mJpnq£ 'l"l'J.m~pg'bbpn1 l'"''lJw'bqwJ'b/;pf. 11'"'' 

Jb'bl', "l'"lbu'lf• fu"Luwtf.b'bl' ~'"""l'"'~"'Jf•'h 'l"L'J.w~f.g'bbt•f•g 1 ~"'["''! /;',1' puufw'blttf.'b 

l'"''lJwulw"'~/;l ~wJ pwJw'bwpmpf'_ ~pC.w~nb[ 'll'"JP9 mmppbp gw'bllm9wJ. £11n11 !'_""' 
npnuf' WJ'f u~ublmf "i fib r.w£"1''1"'£""1' pwJ.,'bJw'b f.'bi-"1' "'"'IP9• WJLh r.&<z.g "'J'f 

pwJw'l.Jw'b f'_'bf/wg.['nu(, "'wpq 1;, np "'J'l "L"'"'C.wun<f ~pnpnfu1f. l'w'bnpqf'_1 E'"'J9 

Jb'l r,/:;.,UI.f'£'1'1'"'1 J'bwgnpq'bbpf'. JpouJ'b J.b,.l' ~pbpb'b 'fl'" ouu~npC.VJ'bp f.'bi-"1' P"''(

Jw"'.w"'f[h_1tb['• npn'bl' f'_'b'fr.w'hn L[I wJb'bw,fbJ. \ pmJw'brupw[tf'_ 'l"''bb[nL r.wJmp Jlt'l 

1 b'b fuw'bqmpp• 

f(k)-1'_ [tmJw'bL'bl' g(x)-/• 1L'"'• 'bwfuw"'.bu f(x)-1'_ l'"''IJ"'ulw"'~bln<f 3-n1' 

3x 1+ 9x3-3x2-]2x-913x3+JOx2+2x-3 
3x 1+10x~+2x2-3x x+l 

-xJ-5x2- 9x-9 

3x3+ 15x2+27x+27 
3x3+JOx2+2x-- 3 
---sx-~+2sx-f3o-;-

''"'"'"'l'btn1 ~pC..uurnuf 15-f. 11'"' ' "l'"lbu .unmfl•'h J'bmgnpq ~u ... .u'bw'bl'' rdx)= 
=x2+5x+6· g( X)-~ pmJw'bb'b[! rl ( x)-L• <fpm 

3x3+10x2+ 2x- 31 x2 +5x:+6 
3x3+15x2+18x 3x-5 

-5x2-]6x- 3 
-5x2 -25x-30 

9x+27• 

~Win.Uf'bfn<f ~pC.m~nnu( 9-f. <ff'OUJ Rf'Ufbu bp~f'"f''f ,f'bougn{''f ~Uin.U'bouh.f'' r2(x)=x+3t 
-fliU'bp "l'' 
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"'Uf."' r2(x)-l! ~tf.'bf. "'J'b 4_bp£f.'b .t'bw9"P'll!• npf. 4_pw wnw'tt9 J'b..,9"l' 'lf. pwJw'b4_nu f 

I; 'ttw[uw4_bp£f.'b .t'b"'9"P'll!' 1J.J'l "lwmC.wnn4_ /;[ 1 WJ'h ~Lf-'bf. npn'b bLfr [!'tt'l f, "''bn Lp w

Jb'bwJb~ pwJw'bwpwp[!' 

(f (x ), g( x))=x+ 3• 

Oquu[btm{ l:1.~tP'Ikufr wnnrf.fiiJ'f.s · IU"I.Wsmsb'b-1! t;.bud .. Jwl filii n
r k .r w r;,. 

bpb d( x)-e f(x) lL g( x ) pmcpfwGqwuGbplt wubGu:.tfM- eGqfiwGm.p 
pwdmG.wpmpG k, mu1m qwpbtr k qmlibt mJ&UJ.rur u(xl LL v( x) pmq
umG.qwuGbp, np 

f(x)u( x)+g( x)v(x) = d(x ). (3) 

eum npnuf. bpb f(x) lL g(x ) pwquwGqwuGhpp wumrfiw6Gbpe ub~ bli . 
qpnJP9• tuutm qwpbJp k u(x)-r wumruwGe tfln}1p fiwuwpbt g( x)-ft . 
wumruwGpg , ruq v(x)-{t wumrtiwlie' tfln~p f( x)-r wum~uwGpg: 

U."l.wsn<J9f! t;.pJ'b<[wJ t (2) t;.w1_wuutpm(cllm'b'bkpp 1_pw: b(clk J'L'be 

t;.wz1_p wn..'bb'b-1!, np fdX J=d(x), b. [!'b'fn<'hbc;,.j! Ut( X) = L Vi(x)=--qk(X)> 
w"iw (2) t;.U.1_wuwpt1L{JJm'b'bhpps 'bwfuw1_bpp_ p'bf! ~urw' 

d ( x)= rk - d xlu1 (x l+ rk- 1(x)v1 (x)• 

Sk'lw'Jrltn1. wlu"'b'l rk _ 1(x)-p w1rurwt:,wlurmfi1Jn<'b£! rk_3(x)-p b. rk- ?.( x)+ 
J'p2_n9n'i. ( 2 ) -p 'bwfun{''l t..w1_wuwpn<fJJn<'bf.9• J'h'btj! ~uurw'b,u'b-1!' 

d ( x ) = rk - 3 ( x )u ~ (x)+r k -dx )v ~ (x) , 

npurb'l, "iwf'l b u2(x);;::&v1(x), v2( x) = u 1(x)-v1 ( x )qk- 1{x)' (;,..,r,<'bw

~hln1. 'bn<l'b ~br"i ( 2) t..w1_wuwpn<J"i..kpn1_ 1_hp pwpJ.pw'bwl, J'h'b.j!, 1_bp-

2!u"iku, ~qw'b-1! w"iw9n<shtf.J! ( 3) t:,w1_wuwpn<{tJJw'be: 

P'bnpLJ'wJp bp~rnr'l "i'b'lm J'e w"l.wsms£1m t. wJ'wr h'b(clw'lrh'b-1!,. 

(tlb (3) t:,w1_wuwpmfi1Jw'be pw1_wrwrn'l u( x ) b. v( x ) pw'f.J'w'b'lwJ"bhp'b 

wr'lh'b 'l"''b"wJ _b'b, pwJ9• opp'btu~, u(x )-fr wuurp6.w'be J'bc} ~wJ' t;.w1_w

uwr I; g(x)-fr wuurfr6.w'bfr9' u(x)-e pwJ-w'bb'b-1! g(x)-fr 1.rw' 

u( x)=g(x)q( xJ+r (x), 

npurb'l f( X )·fr wuurfr6.w'bf! 'ftnJ!p I; g( X )-fr wuurf.6.w'bfr9• b.. wl'l wpur,._ 

t:,wlurnL{tJJnL'bf! urb'lw'fph'b.j! (3 )-Jr J'b2_: Ub'b.j! ~uurw'bw'b.j!' 

f( x )r(x)+g( x )[ v(x )+f(x )q( x )]=d ( x) 

f,w1_wuwpnLfillnL'iJ(!I f(x )-fr J'nur 'fr1.wJ f(X) tupt.nw'frfr1fr UIUt.nfr6.w'iJ'j, 

wr'lb'iJ 'ftn.j!p t g(x)•fr WUt.n{r6.w'iJ{rst fru~ J'frf_w~ .pw~w'fJbpnLd h'l.w~ 

pw'l.!w'b'lwJ'{r wuurfr6.w'be frr t..brfilf.'b "l.b"'-1! I; "-"'.t!r tfr'isfr f(x)-fr ·u
,fr6.w'ilfr9• nrn1_f,burJ.., t:,W~UII1W~ 'fb"l.,enLd 1 d.LU{u J'wufr kpJJpnr'l- 'lnLd w_ 
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l'btfrfr wuurfr6.w'b[! ~lfr'bbr g( x)f(x) wrurw'lrJwlfr wuurfr6.w'bfr9 nt 'ftn.t!r• 

J'WJfJ .j!W'iJfr nr IUI1W2_fr'b 'fnLdwphtfrfr IUUt.nfr6.w'iJ{! 'ftnJ!r I; WJ'I wpt.nW'ff!r• 

Jwlfr wuurfr6.w'bfr9• nLuurfr b.. wJ'pn'[l J.w{u J'wufr wuurfr6.w'bf! ~lfr'bbr 

J'kJ ~wJ' t..w1_wuwr g(x)f(X)·/r wuurfr6.w'bfr'b , J'fr'bf.'lhn., J'bp b'b[lw

<IJpn<fiiJw'b t..wJ'.,;a,..,J'b , d(x)-fr wuurfr6.w'bf! 'ftn-l!r I; J.w{u J'wufr 

LUuurfr6.w'ilfrs: 

P'knrhJ'w'b w"l.wsn<s1_wJ 1;: UfrwJ-wJ'w'bw~ J'b'b-1! umw9w'b.t!, nr 

:h(tlk f( x ) b.. g( X) pw'f.J'w'b'lwJ"bhp'b nL'bh'b n.wsfrn'ilwl ~wJ' frrw~w'b qnp

.Jw~frs'bhr, W"I.W IUJ'I u( X) b. v( x) pw'f.J' w'b'lwJ''bbrf! ~wrhtfr I; e'burrhl 

LUI'b"ibu, nr 'b[tW'b9 qnpJwftfrs'bhrl! tnLJ'h"ibu tfr'bh'b n.wsfrn'bwl ~wJ' ' t,.,_ 

Jw"iwurwu{uw'bwpwp, frrw~w'b {tl1_bp : 

0 p f. 'b w 't_• 'lom'bb'i.e (3) r.w•fwuwpn Lf/Jw'bl! pw4_wpw['"'l u( x) I. v(x) P"''l

Jw'b'l '-'llf'b brl!• bpb 

U.n l'"''l""'"''l"'J'bbrf. "'~"''"''"'''£' ~f.t•wnb'be l:i~tf.'lb"f. "'l'l"Pf.£1•'[!• l!""' 
•npnLJ WJJ,f , pwtfw'bnLJ[! ~"''""'l'bLf.u , Uf..bme I; •fwp4_bt "'J'b"llw , np l!"'"'"l''ll! 'L tf•nfu

~f• • {' w 'bf. np '-'' J'J j! tu'bnp'J'b bp[! 0'f'""''f"['~4_nLJ b'b U( X) h V(X ) p ruq•fw'b'Jw.f'bJ.

p[! 'f'-'''bbtf.'-'• lf b'be . ~umw'bw'be r.bmhJtU[ r.w4_wuwpn•.fiJn L'b'hb pf• ,;f.umbJe, 

- 7x2+ 1 2xt4=(x-~)( -7x- 2)' 

7 54 
u( x)=-x 1

-, 

235 1 235 

7 5 
v(x)= - - x- - , 

235 235 

Oqur•uqnpJhtn1. J'bp w"l.wsn<swJ (tlknpbJ'w'b pnfuw'fwpJ.wpwr "'wr'l 

' l'-W'f.dW'iJ'fwJ"bhrfr f,wJ'wr, J'h'iJ.e ~f,w'iJqb'iJ.j! WJU"I.frufr Wp'fJIII.'iJJ!fr\ 

f(x) b. g<x) pmq_tflllGqwuGhpe wJG lL tf~mJG mJG dwtfwGwq bli 
. «ltn}uwqwpc'twpmp UJ.mpq_, bpb qwpbtlt k qmGht mJGu1~ur u(x) lL v(x) 
: :fwqtfwGqwuGbp, npnGJ! pmtJmpwphG 

f(x)u(x l+g(x)v( x) ~ 1 

fiwq IUUIU pnLpJmfie: 

~frJ''iJ1_htni/. urw 1.rw' ltwrhtfr I; W"I.IU9nL9hl J'fr .j!UI'iJfr "I.Wr'f.• pw19 

~wpb..nr {tl k n r k J' w 'b h r "'n"' I.U 'l- w r a ,.., p,.., {' "1. ,.., r '1. p w '1. J' w~'b
"JwJ''bhrfr 1_bpwphpJ~»t· 
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w} bpb f(x) pwq_tfmGqwue t}m]uwqwpc\wpmp upupq_ k cp (x) lL •f(x) 
pwq_tfwfiqwtffibp{tg JD"LPW-I!wfilJDLPfl fibm, WUJ.W wjfi t}lnJuwqwpO.wpwp 

UlWP(l k Gwh. fipwfig wpmwqpJwtlt fibm: 
f>rn.e, t:. wJwaml;, (4)-fr, 'lnJnL{JJnt'iJ Rl.'iJb'iJ mJ'iJ"ffrufr u(x) f.. v(x) 

pmqJm'h'lw,J';,br, nr 

f( x)u(x) + <p(x \v(x)= I ' 

P ... qJ "'"i"'m4btntl Ul J'f r,."'""'""'f'mfd tnLh(! ·~ ( x)- n-[, 4u mwbm'b~ \ 

f( x)[u(xlHxl] + ['f'(xH(x)] v (x) = +(x), 

nrmb'lfr9 r.bm/..IIL,j' 1;, Rf' f(x)•/r ' f.. ~ <p(x)•!J(x)·fr JRL(1UI$U1'iJf./nLfl (!';,'f(,W• 

'hmr pwrfw'bwrwl' 4tfr'bfr E' wrfw'b"'f'"'(' 'iJ,uh ·~(X) ·/r r.wJ "'f' ' fr u/1 (!u'" 

"I"'JJw'hfr (f(x)·f(x))=l: 
p) bpb f(x)·e h. q;(x)-e tJ'lnJuwqwpO.wpwp u1wpq_ bfi h. f(x) g~x) 

wpmwqpjwle pwdwfi~nuf k q; (X J·lt ~pw, WUJ.W g(x)·e pmdwfiqmtl k 

q; (x)-lt ~pw: · 
f>rn$, pwqJu,"lwm4btmf 

f(x)u(X)t'f(': )i(x )=l 

r.w-[wu•ur•nfJJnL'b(! g(X)· n-[, Jh';,.['. ltumUJ'bw'b$' 

[flx) g(x) l u (x l+'f(X) [v (x)glx) ]= g (x) • 

lJ.J'f t;.w-[wuwrnL{JJ"'';, awfu Jwufr · brltnL 'lmJwr•btfr'bbr'u /;[ pw

Jw'h-[nLJ b'h f( X )·fr -[rw, 'hrw -[rw, t;.bml•w"fbu, ·4pwJ w'bt/fr 'hml.. g( X )·f!l 
'l) bpb f(x) pwq_tfwfiqwtfe pwdwfitlnuf k ~(x) lL ·~( x) pruq_tfwfi

qwufibppg 1 m.pw-l!wfi~Jm.p{t qpw, npnfiJ! {tpwp fibm tJmJumqwpO.wpwp 
lllwpq_ bfi, wU{W f( x) ·e pwdwfiqnuf k fiwh. fipwfig wpmwqpJwtlt tlpw: 

f>rn,£!
1 

f(x) = q;(xf9(x), LUJ'iJ"fbu nr Wl JmumJ b'[w(} ".:_f'UJUI'ff'lUI• 

Lf! pwrfw'h-[nLJ I; •p(X)·/r -[pw, "'l'f "lwmf.wnn-[, (!um p}-fr• 'f'(x)·f!_pw

rfw'b-[n.J I; •f{x)-fr t/rw' ~(X)=•f(x}f(x), nrwb'lfr9' f(x)=[tf(X)'f(x)J+(X): 
f:';,'ft;.w'hmt' wJk'bwJbJ pwrfw'hwrwr•fr uwr.J w'hm J (! ltwrb tfr I; mw

f'·wJbt pwqJw'h'fwJ'bbrfr sw'b4wswJ -[brt.w1.nr ufrumbJfr 1.rw· flx), 
t

2
(x) ••.. , Mxl pwq.r"'-;,'~"'.r'hb1,fr efiqlhnfimp wubfiwub~ pwdmfiwpm~ 

~nl_-[nLJ I; UIJ'f pwqJw'h'lwJ'hbpfr "'/'b"lfrufr (!';,'ft;.w'bnL(' pwrfw'hwpw('{!~ 
nf'(! piUrfw'iJ-[nLJ I; UIJ'f f'LU'[,J'',..';,'fwJ'iJbrfr sm'iJ4mswJ UIJl (!';,'f(,m'iJnL(' 

pwrfw'hwrwrfr 1.rw: PwqJw'h'fw,J';,bt'fr 9 w'hltwswJ t/bnw1.nr ufrumbJfr 

J>wJwr (!';,'ft;.w'hnL(' wJb'bwJbJ pmrfw'hwrmrfr 'ln/nLp JnL'h(! pfunLJ I; r.b

ml..l"'L {J b n f' b ,j' w J fr 9' nl'f! mmtf." I; <jjiDf.. m/il 'lm'hb[nL b'lw'hw4f!• 

f 1( X), f2( X) •• . , f
5

( X) pwq_umGqwtffibpft efiqfiwfimp wubfiwubb-
pwdmfiwpmpe fimqmuwp k f

5
(x) pmq_umGqwuft h. ft(x), f2(x), ... , fs-t(x) 
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pwq_uwfiqwufibp{t efiqfiwGnt_p wtfbfiwtfb~ pwdwfiwpwp{t efiqfiwfiDLp 
wtfbGwub~ pwdwfiwpwp{tfi: 

f>rn~, S=2 '~""'~" r,.UI.rm,. (JhnrbJw'b mlt'hbrt..l;: U.n "f1Um£.mn.r11f, 

(!b'fnL'iJh'iJ~I R(' WJ'i, £.p2_m I; S-1 'fb"f.f!, l;,w,fwf', IUJufr'iJ~';,' Jwubm-[nr-· 

P"'f' ' f1(x) , f2(x) , ... , f5 _ 1(x) pmqJw'b'lwJ'bbrfr t:. mJwf' wl''lb';, w"',..~ 

9"L91.w<> I; 'hrw'hs".r!'h'lt;."'';,"Lr .wJb'b,uJba pwJw'bwf'"'f' d( x )-fr . 'ln 1 ~~~_p1,.,__ 
'hf!: d( X) 1.. f5( X) pwqJ w'b'fwJ'hbrfr {!'i,'ft;.UI'bmr wJb'bunfh<} pwrlwbmr-~ 

('{! 'bzw'bwlth'b.e d( X) - n-[z U.t'h 4tfr'bfr, "lwf''l I;, m-[wJ f<ntnr pwqJw'f.~ 
'fLU,J';,brfr (!';,'f(,W'iJTIL(' pwrfw'iJWf'IUf'l If JIILU ftn'[J' frs, W !'f f'W'f,j' w'iJ'IwJ ~ 
'iJbrfr wJb';, Jfr WJl (!'j,'J(,IU'iJnL(' pwrfw'iJW('UI(' 'ufr'iJfr pmJIU'iuurUir if., 
d(.X}-fr• nLumfr t..' d.(x)-fr r.wJwr• 

lfwu'hw-[nrwpwr, f1(x), f2(x), ... , f5(x) pwqJw'b•fwJ'bbrfr ufwurhJI! 

~n}.•[nLJ I; tftnJtiwqwphwp.1Dp lliwpq_, bpb "'!'f pwqJw'b'lwJ'hbrfr e'h'IS-

'huLr pwJw'hwrwr'bbr• r.w'h'ffruw'hnLJ b'h JfrwJ'h qrn wumpf.w'bf. p•'f

Jw'b'fw,J';,brf!• "'Jufr';,$';,' b[db 'hrw'b9 (!'b'fr.w'buLr wJb'hwJbJ pwJu.'il ... -

f'"'('f! r.w-[wuLUf' I; 1-frz Gfdb s>21 UI"JUI LU!'f pwqJw'iJ'fwJ'iJb('{! 'f'IO.l'f 

wn '[nJ/'1 ltwrn'l b'h h tfnf.iw'lwrawpwr "flU(''[ ufr'bbtt U.!u"lbu, orf.'h-~ 

(f(x), g(x)l=x-5, (f( x), h(x))=x- 3, (g( x) . h(xip =-=x +IH 

f:'h(Jbrsn'l'h wnw'b9 'frf-lwrnL{JJw'b 4wf'"'l I; umw'hwl "'"i'"9"L!J-1 

. w )-'l) pbnrbJw'bbrfr f!';,'f r.w'brwsnL J (! yw'b4wswJ •l"n•,.i[or P•fn-[ pw'f.

,j',..'i,'f,..J'hbrfr r.w.rwrz 

§ 22. ~wquwllqwullhfl~ Wflliwwllhfll! 

brp § 20-nd fununLJ' l;fr'h$ p,wqJw'b'fwJfr r.mu4wsm{JJ'n'h(! ~~ ... 'ilt~ ' 
!Jfrn'hwrmbuwpw'hw~w'b u•buw~hmfr9 'Jfrmwrltbl .nL Jwuf.'b, ,Jh';,$ "'1';,.,6' 

r.w'b'lfr"lbsfr'h.p 'hwl.. pwqJw'b'fwJfr "'rJh$'hbr.fr 'l"''l"'P"'rfr'h: ~# 
'ff'UI';,9 uwr.J w'iJnL,J' (!• 

bpb 

' flfr-lf!• n(i'iJ UUIUI!J-I.nLJ /; (1) IU('UJUif,.UIJ""ft';(ii[W'fi, .J:h,t. X . ,.j~J\~fD>f! C~•rf 
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+nfuwpfr'bh["L!J I. w"'w 'b21wt} 'l"l'dn'lnL{JJm'b'bhp[! ~wurwph[nL!J r.lnnn , 

~nl1"ul t f( x) pwqd'mliql!lu~ mpdbp x= c·~ fiwuwp: "'Uirlf 1;, ,.,. hpp 

f(x) = g (X) pU1q.!w'b'1wJ''bhpfr § 20-mJ' uwr.Jw'bUit} r.w'bpwr.w2'fw~w'b 

r.w1WUUifnLfiJJw'iJ pJ'wumn1, W"fW' f(c)= g (c) owh~W!JWJ C-/r r.wJ'wpt 

l,h2m t" mhu'bhl 'bwl., np b(lb 

Kx i=f(x)g(x), 

'f'(C)=f(c)+g(c), t(c )=f(c)g(c) • 

IJ.Jl ~bl'"i wuwt), § 20-mJ' uwt:.J'w'bwJ pwlfJ'w'b'lwJ"bhpfr 'fnLJ'wp

Jw'b I. pwqJ'w"iwmltJ'w'b 'fnpJn'l"'fiJJnL'b'bbp£! 1 pwq.!w'biJw.!'bhpfr'b f/_Jm'b~-

9/rn'bwt-mhuwpw'bw~w'b mhuw~hmfr9 'bwJh[nL 'lbuu~nLJ', 'lwn'b,nJ' h'b 

f/_Jm.h~yfrw'i.Jbrfl 'fnLd W('d w'b f. pwqJ' Ul"fWtnffd w'b 'f"('dn'[nL{iJ JNLhhbp, 

'b-pw'i..9 l,wJ' w"iwmwufuw'b UI('J-b.f!'bbpfr 'fnL J' UI('J' w'b I. pw'[J UIUfJUm~J' w'b 

frJ'wuinm/1 ' 

-_ b[Jb f( c) = O, wJufr'b.e'b' f(x) pU1'l_J'UI'b'lwJ'e 'lwn'bmJ' t 'It'" 'bpw 

J'hp_ 'x Ulht:,WJlll(! C fil•fn1 pn/uwrfr'i.Jb/fru, WUfUI C·'iJ ~nl_1nLd t pw'[J'wh

'1UJJ'fr (~wJ' f( x )=O r.w1wuUir.!w'b} mp1fwm: l,frJ''" 9m19 ~mr4fr, np 

w1'1 r.wu~w!JnL{iJJm'b'b wJ'pn'[p_n1fr'b 1_hrwpbpnLJ' !; pwqJ'w'b'lwJ"bhpfr 

pwJ-w'bw~w'bmfiJJw'b w1'b mhumfiJJw'bf!, "l'l! 'bwfunr'l Ufwpw'fpwf/_Jfr m

pnLJ"bwufrpJ' Ulh wnwrffw'iJ l;pt 

G{iJb Jb'b.f! f( X) PIMlf.J w'b'lwJ {! pwJ-w'bb'b.[! wnwp_fr'b wumfr6.w'bfr 

9.~'b~w9wJ pwq.!w'b'lw.!fr 1rw (~w.! , fr'bt"ihu t:.bmw'lwJnLJ' Ulub[nL h'b.f!, 

qbmJ~fi bp~muqwu~ qpw), WUfUI J'bw9"l''1f! lllfr'bfr 1/wt! 'if'" wumfr6.w'bfr 

pwqJ',.'b'lwJ, ~wJ 'll'" ' WJufr'b.e'b' P"l"l' '1h"l.ehrmJ'' npl.l; r [ilfr1_: l,b

ml.lwl [iJhnpbJ'w'b r.'bwrw1nrnL{iJJm'b t tnUifP" UIJ'1 J''bw9"l''1l! 'lm'bbt' 

wnw'b9 pwJ-w'bJ'UI'b_ 'l"l'J"'l"' fiJJm'be ~wmwrhtnL, UIJ'b 'lh"l.[!"LJ', hpp , 

pwJ-UI'iJnLJ'(! fJWlllUI('"ntd I; X-C tnbu.efr bp~wh'fwJ'fr •fpwt 

f( x ) pmq_uwG.qwul! x - c qbmJ~G pwq_l!mG'lwuft qpm pmdw6.bt~u 

ll!~u:'1.wgmb uuwgnpq}! nwqwump k pmq_uwfiqwu~ f(c) mpdbp~G X= C·ft 

~w-~~n= · 
. . . tr~D'. 'lf!!JnL.e' 

f( x)=(x-c)q(x)+r• 

'l.brs'bhtn"- wn r.w1wuwrnLfiJJw'b ~r~nL J'wubrfr wpJ-b.e'bhre X= C 
l,wJ'wr, J'h'b.e ~umw'bw'b.e' 

f(c)=(c-c)q(c)+r=r, 

"l'f! I. W"fW!JnLymJ' I; [iJbnpbJ'w'b: 

ll.:t•f;"h'lfr9 ·pfu_ni.J t wlu"lfrufr 'pwgwnM ~wri.nr l:, ·b m k w 'b .e' 
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f(x)=(x-c)q(x)+r, 

q( x)=boxn- l+ blxn- 2 'b -xn- 3+ +b r ::.~ ··· n-1' 

ao=bu, 

al= bi- ·Cb0 • 

a2=b2-cb1, 

. ..... 
an- t=bn -t-Cbn- 2 

an=f-Cbn-t' 

(3) 



t.£1'1!. £ 1rbw¥nl''lf!. 1 npn'be r.w2_ yynLJ k'b r.w£np'fwpwp1 [rulf J.w[u lfn'len Ltf 'tl'tf.w~ t' 
•t(J•l opfr'bwlfnLJ C-/.r wpJkee.• 

1

2 -1 -3 0 l -3 

3 2,3 . 2-1=5 ,3. 5-3=1 2,3 . 12+0=36,3. 36+ 1~109,3. 109-3= 324' 

1

1 - 8 1 4 -9 

-1 1 -9 10 -6 -3 

q(x)=x3-9x2+ 10x- 6, 

Ju+. J'b,usnl''ll!.' r=f(--1 l= - 3· 

U.n orfr'bwfi,brl! sm 19 b'b mwlfru' np i,npfibpp tfbp-nq.e ~mpbtf. k 
oqmwqnp~bt Gmh mGfimJUIP wtlJwl wpob11fl qbUJ.}1Dt.tf p.wq_tfwfiq.mtfp 
wpclb.J!fi wpwq fiwztlbtm fimtfwpt 

f\w q.Cua 111 wmft~ mr.CmmGhr: bflb c-'b f(x) pw'lJ'w'b'lw.lfr wr

Jwm'b I;' WJu/r'b.[!'b' f( c)=O, "'Uf"' /•hl_Ufbu Jb'b.[! qfrmb'b.[!, f(x)-l! pw

Jw"iu[nt.J' I; (c-x)-/r •lrwl 'Iwrn'l /; UfU1U1Wflb[, nr f(x ) pw'l_J'Wb'JUI,f(! 

p-Jw'in{fr nf_ J'frwJh (x-c) qrlwlfr'b br~"''b'lwJ'fr wnwp_fr'b wumfrluu'bfr 

-~.,.,.,, .UJl bf'UI wt/_b[p pwf'd.f' wumpf.wbp tJrw: Z.wJ'bhUJJb 'JbUfu, ~qmht/_p 

w/'b"""ftufr p'bw~w'b k Pfr·l· nr f( X )-(! wn.u.'bs J"b,usnnfr ~pUJJUJ'bt/_fr 
(x-c)k-/r tf_rw , P"'l9 (x-c)k+l wumfrl."''bfr •{rw "'r'lb'b l.fr pwifw'bt{frt 

Un "'wml.UJnrr•l I; t' 
f( x)=(x-c)k'f(X), 

•rurluz <p(x) P"''lJ'w'b'I"'J'l! (x-c)-/r •lr"' "'l''lb'b l.fr pwd-w'bt{nt.J', wl

•fr'bl!'il' c-'b 'brUJ wrt!wm(! l.P' ll.J'IUffrufr k Pfr•lf! ~ntt/_nt.J' I; c IUrJ'wmfr 

puupJ'unqwmpqnt.p-Jnt.fi f(x) p~»qJ'w'b'lwJ', .. .r, fru~ c wrJ'wmf'l fr'b.f!l!' "'l'l 

.PUI'I.""'.-,.'1"'"" k-utmmpq wptfwm: bpb k=L W"f.W wunLJ' b'b, n(f c-'b 

UJ.Wpq 1Uf'J'IUUJ /;1 

Pw'l,/ WUfwmfr~ IUf'J' wmfr llwu~wsnLfiJnt.'b(! uhrmnrb'b 1~w"'.t[wrl I; 

pwqJ,'b'lw.lfr wJIU'b9JWLP llUJu~wsnt.fJjw'b llhmt PWJ!f Jh'b.[! nLUnt.J''b"'": 

•frrnd b'iJ,e sw'iJ~w9wJ ~nJ' Uf[b.[!U qnrJw~frs'iJbrnt/_ pw'l.J' Ulb'JIUJ'bbf', 

,.,1'1 "{wm6.wnnt{ tb'b.[! ~wrn'l w1umb'l Uf"'l''lwUfbu oqmt[bl wd-w'bsJwlfr 

,.,1-;, f,wu~IU!J"I.fiJnt.'bfr9• nf'{! mrt/_wJ /; J'w{ibJ'wmMw~w'iJ w'bwlfr'lfr 'Jwu

i!'bf/w9nt.J'I IJ.J'il 1 /r'ht-nf' WUI/_/s[nl. /_; UUlnrb., Uf/sUl.[! 1: 'Jfrmhl nr"f.hU pw'{_

)64 

Jw'b'I"'J'fr wd-w'bslwlfr' J'w[JhJ' wmMw~UJb UJ'bwlfr'lfr 'JWUf!'bfiwsfrs UJ'b
~IUP, uwfill'mfint.tf: 

1-frsnL.[! mrt/_UJJ I; n-r'l wumfrl.w'bfr .lfr PIU'l_J' Wh'JUIJ'' 

9"''b~w!Jwd- ~n.futlb.[!u qnrd-w~frs'bhrm{t "ir"' w.}-wfigJml (~wJ' wnw
2

(1G 
wawfigJmt) ~ntt/_ntJ' I; 

f' ( x) =na0x0
-

1+ (n- 1 )a1x"-2+ ... +2a0 -
2
x+an -

1 

( n -1 )-r'l UJumfrtlUJ'bfr P"''lJ'w'b'lwJ' (!I 

~rn wumfrl.w'bfr pw'lJ'"''b'lwJ'fr I. 'li'"JP wflw'b9JWlf! t>wJ'"'I''{mJ' 1; 

llwt[wuwr 'lrn lP' ll.nw'lfr'b UJd-w'bslwlfr UJrlw'bsJiiiL(! ~n tt/_I'ILJ' 1; f( X) pwq

J'"''b'I"'J'fr bp~pnpq. wc}-wfigJml "- 'bz ,u'bw~t{nt.J' I; f"(x)-nt/_ b. "'ll'i,
1 

(f)"'l''l 1;, nr' 

f( n)(x)=n!a
0 

"- 'lrw llwt!wr tt' f(n+ll(x) = O, wlufr'b.[!'b' n-pq. wumptiwfip p.wq_umfi
qwtfp (n+ 1)-pq m~wfigJml~ fiwtj_wuwp k q_pnJp: 

- lfb'b.[!, ~nJ'Uflb.[!u qnrrl"'fJfrs'bbrm[ pwqJ'w'b'lwJ'bbrfr 'lb"'..[!"t.J' 

tb'b.[! ~wrn'l oqmt[bl wdw'bslwlfr' tfw[ibJ'wmfrlJ"'IJwh w'b"'LP'l/r 'JLU"(!'b

{iwsnt.J' frrw~w'b qnt•flw1Jfr9'bbrn•[ pmqJ'w'b'I"'J'bbrfr llwt!wr wUfwsnt.swrl 

flwm~nL/(IJnt.bbbf'fr9 t._, oqm•/_btnt/_ J'fr"'J'j, UJJUI'i,9JW[p t/_brl.,t.J' mf't/_UJJ 

uwflJ'UJ'bnt.J'frs, Uf[,Ul.[! /; LUJ'J t:.wm~nL{_iiJnt.b'bbf'(! 'bnrfrs U1UfW9fiL9bb.[!l 

llbq llbm"'.[!f'.[!{'ntJ' b'b t:.hmi.Jwl llwm~nt.{iJm'b'bbrl!• "f'"h.[! t:,"''i,'lfruw'br~t.J' 
h'b, fr'htutl'" UJuut.J' b'b, qnt..lwrfr b. wpmw'll'l"'lP r:.wt!wr UJthu'bsJw'b 
pw'bu.d.b.br' 

(f(x)+g (x))'=f'( x)+g' (x), 

( f( x)g ( x) )' = f(x )g ' (x l+ f' (x )g( x), , 

(4) 

(5) 

- ""fr'l_frwuns, "'l'l pw'bwd.l.brl! llbzm I; umm.'lbl UJ'b.lfrp_UJ~w'b ""'z
t{nt.J'llbrntf_, tf_brs'bbiml nr"'hu f (x) " g(x) br~nl. ~wJ'wt/_nr pwq.iUJ'b

'JLUJ"bbr, b. ~frrwnblnt/_ wrlw'b9l"'LP t/_brl! mrt/_wrl uwllJ'w'bnt.tf(!t lJ.J'I 
umnt.qnt..f(! J'b'b.[! fin'l'bnt.J' b'b.[! f!'bfibrsn'lfr'ilt 

_ (5) pUJ'bwd.b.'b wnw'b9 'IJt/_UJrnt./{IJwh mwrUJrlt/_nt.J' I; B"''i,~"'B"',} 
t/_brt_w•/_nr fit/_nt/_ "'rmw'lrfrl.'bbrfr wrmw'lf'l"'lP t/_rw, 'll'w z'bnrt>fr•/_ /;l 

unt/_nrwiJwb b'lw'bw~nt/_ ~wrblfr I; wrmwdhl LUIIInfrl.w'bfr UJJw'b9l"'LP 
pwbUJd.b.(!' 

( fk(x) )'=kfk-t( x)f'(x), 
(6) 

lfbr 'hut"'m"'IJ'b I; w"'.wsmsbl llbml.l"'l pbnrlnl"''b. 
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tpb c p~qe f(x) p.mq_uwGqunf~ k -u1wm~q wpuwm k, mutm k>l 
qbut-l!nd WJU IJt~G~ iuJq pwq_uwGqwt.f~ wn.w~~G w~wGgJml~ {k-1 )-tqw
m~q wpumwe, ~uq bpb k=L WU[W c-G f'(x)~~ mpuww ~J l~G~: 

forn$ 1 '1-fr!JnL$' 

f(x)=( x -c)k'f(x) , k ;;;. L (7) 

nrurb'l ff( X)-'b wr'I-b'b tfr pwJw'bqnul (x-c )-fr tfrwz ?-frf/>brb'bgbLntf 

(7} 1\wqwuwrnL{iiJnLb£!1 ~uurw'bw'b$' 

f' (x )=( x-c )k<jl' ( x )+k( x-c )k -l'f(x)=( x-c)k- 1 
[( x-c )'f' ( x )+ k'f ( x] )• 

.Pwnw~nLUfr fw~u"l~brfr J'b'l_ 1Jr•[w6 'lnulwrfr wnw'l_fr'b qnLJ'wrbLfr'b 

pwJw'bqmJ' t (x-c)-/r tfrw, fru~ br,~rnr'I- qn .. J'wrbLfr'b tfr pwJw'b•[nLJ', 

"'l'I- "fwur6.wnnt[ wJ'pnq'l_ "'l'I- qnLJ'wrl! (x-c}-fr tfrw p.wd-w'bqbl tfr ~w-
f'( ) (X c)k - 1-fr .lrw pwd-w'bJ'w'b ~w-

rn'l' l.,w2qfr wn'ublntf• nr X -{! - "1 k -

'bnr'l-1! nrn2tfnLJ' t J'frwr<fb$npbb, J'b'iJ$ ~uurwllwb$, nr (X-C) 
1
-{! 

1\wb'ffruwbmJ' t (x-c) br~Wb'fwJ'fr WJb wJ'bbwpwrd.r wuurfr-&.wb(!, nrfr 

tfrw pwJwbtJnLJ' t f' (X) pwq_J'wb'fwJ' {!• nrf! lr. "fbur$ t r Ul"fW!JnL!Jb£' 

u.l'f (ilbnrbJ'wb ~frrwrablntf J'fr $wbfr wbqwJ', J'bb$ uurwbnLJ' b'iJ$• nr 

f(x) pwq_t.fwliqwu~ k-tqmw~~ mpumwe l:tt~fijt (k-s)-tqmm~.q mpt.fwm · 
WJI} p.wq_t!mGqwt.f~ s-pq m~mligJWl~ fimump k:?:-s, h. WJG ~J qmpnq 
l~Gbt f(x) p.mq_umGqmu~ k-pq m~wligJwl~ h. fiw~npq w3·wGgJmtlibp~ 
mpt.fwme: 

§ 23. 4.~tlliw~wb pbnpliiiwb 

BmGqmg•4)- pqmJ~fi qnp~mq~gGbpnq mubfi t.f~ p.mq_t.fmGqmd', nplt 
mum~fimGe qm-l!p tk t.fbq~g. OLU~ wn.Gqmq_G ubq mpumw, J!GqfiwfinLp 
qbut-l!nuf' l:tnt.futtbl!u: 

U.!'I- (lhnpbJ'w'b n'lt_ J'w~bJ'wurfr~wlfr J'UwqnLJb 'bqw-6.nLJ'ilbrfr!l 

J' b~'b I; !.. frr ~frrwnm fiiJnL 'b'bbr'b t qur'bnLJ' qfrmnLfJ Jwb wJ'b'bwurwrpbr 

-&.JnL'lbrnLJ'z trw •[rw t '>frJ''b,[wt}, tfwu'bwt[nrwpwp, (iltJwJfr'b qnr6w

~frg'bbrnt/. pwqJ'w'b'I-wJ''bbrfr 1\burwqw wJ'pntz'l urbum.fiiJnLh£! 1 WJ'f "fwur

-&.wnnq tL WJ'f (ilbnrbJ'w'b wnw2_'bbrnLJ' (brpbJ''b '>frJ'w t"L) wb•{wbnLJ' tfr'b 

<rpwrd.rwqnLJb l\w'bpw'>w2tJfr 1\frJ''bw~w'b (ilbnjtbJ'wJ>I fopw~wbnLJ', uw~wJb1 
/:;frJ''bwl[wb (ilbnpbJ'w'b qnun t.w'bpwl\w2t[w~w'b (ilbnpbJ'w }_{1 'trw pntnl' 

wv.l"'!J"LJY'i'hpnLJ', npn'bg $wbw~{! XVIII '1-"'Pfr wJ'b'bw•[brt_nLJ' 9-wnLufr 

rnqwt} UIRUJt_frb Ul"fUI!Jnl J!Jfr!J 1\hNJnJ pwqw~wbfrb 21MUf b 2_UIUl ftwJ' $/r}_ 

l_w•frnt[ '>wp~w'fpwpwp o•lmwqnpt}t[b l b'b frrw~w'b !.. ltnJ' Uflb$u fJtfbrfr, 

WJuujbu ~nl_zjwt}, mn"f"l"'lfrw~w'b /:;wur~mfiiJnLbbUp[!• wJufr'b$'b' wb[!b'f

t,wmnL{iiJw'b t.bm ~w"ft[wt} t.wm~nLfiiJnL'b'bbp[!' 

Umnpl. pbptfn'l w"iw!JnLJ!Jfr J'b2_ ~nJ'"flb$u qnpt}w~frg'bbpnt[ f(x) 
pwqJ'w'b'I-wJ'{! ~'1-frmwpl[•//r np"fhu X ltnJ'Uftb$u rfrnrfrn{uw~w'bfr ~nJ'"flb$u 

lfwLb~gfrwz U.Ju"ffrunq, X-[! ~wrn'l t [!b'fnLbbl . gw'b~wgw6 ~nJ'Uflb$u 
I 

wpd-h$'bbp ~wJ', l\w2tJ/r wn'bblnt/. § 17-nLJ' ~n_J'"flb$u (ilt[bpfr ~wnnLg-

J'w'b b'lw'bw~l!· ltwub'b$, nr X pnfn{uw~wb[! rfrnrfrnfut[nLJ' t qmfuttb~u 

fimppmpJnLfind: lfnJ' Uflb$u (iltfbr ~tfr'bb'b 'bwt. f( X) pwqJ' wb'fwJ'fr wr

Jb$'bbrl!' 'IwrbLfr t t,,uJ'wrbL, nr Ull'f wpd-b$'bbp[! i.2tfnLJ' b'b ~nJ'"f

th$u t.wp(ilnLflJw'b br~r"r'I- opfr'bw~fr tfrw, 'bJ'w'b UIJb pw'bfr'b, fr'bt"fbu 

frrw~UJb rfr nrfrnfuw~w'bfrg frpwl/w'b f/> nL'b~gftwJfr t.wJ' UJr' w'bltwfu •frmfrn

{uw~UJbfr UJpJb$'bbf'{! 'b2•[nLJ' b'b J'fr [ilt[wJfr'b wnwb!J$/r t[pw ( wpugfru

'bbrfr UJnwb!J$/r ), fru~ lpnLb~gfrwJfr wpJb$'bbp[!' J'JnLu (iltfwJfr'b wnwb!J$/r 

tfrU/ ( or'ffrbUJurbbpfr UJnUib!J$/r }z 

U.'b[!'b'J-1\wm lpnLb~gfrwJfr' J' w(ilbJ' wmMu•~wb wbUJLfr'lfr 'J-WU(!b(ilw

!1/r!J l!'b(rlhpsn'lfr'b t,UJlm'bfr uUJ'>J'UJbnLJ'(! mwpwt}t[m..J' t hUJ!.. ~nJ'Uflb$u 

rfrnrfrnfuUJ~LUbfr f/>nLb~!JfrUIJfr tfrwl (!UUl npnLJ'' d_/,_UJ~bp"fJ'Uib J'b2_ flUI!JUir

J.w~ UJpJb$'bbp[! pn{uUJpfr'btJnLJ' b';, J'n'fnLt'i.htmtJz 

X ~nJ'"flb$u •frnrfrn{uw~w'bfr f(X} ~nJ'"flb$u' f/>nLh~sfrw'b lfn}_qnLJ' t 
UlUJ!fiqfimw Xo qbwnLt.f, b {Jb wJ' b'b J'fr E ppUJ~UJb 'fpUJ~wb (ilqfr f,UJJ' UJp 

1/wrbtfr t 'b2bl UIJbUffrufr 0 frr·u~w'b 'frUI~Uib (tlfr•L. nr x-fr f1U1b~wgw6 
( (!'b'ft,Uibpw"fbu ~nJ'"flb$u) h w-6.fr . f,UJJ'uip1 npfr J'n'fnL[(! f'UII{UJpUipmJ' 

t lh 1<3 "'~ 1J' w'bfr'b • p.wtfwrUJrtJfr iiUJ!.. 

167 



f(x) f!.m.'b~9f,u'b ~n}_qnul t wGefiqfi.wm, b[ilb 'bw w'be'b'ft.wm t 

w.!b'b .Jfr Xo ~burnL.J, npmb'l 'bw npnzqwtl t, wlufr'bl!'b' b[ifb f(X)·e 
pw'l_dwb'f•ud f-, WUfW 'bw w'be'b'ft.wm f- wtfpn'fl ~ndUf[b.f_!u t.w[•[i/nL-

[iiJnL bnLd: 
flwquwfiqwue x qml'uubl!u l}lm}mlumqwfi~ wfi~fiqfiwm t>ndiq-

g\•m },, 
ll.lu [ilbnpb.!w'b ~wpbtfr l;p wUfw9nL9hl wl'bUfbu, fr'btUfbu wl'b ..,,.. 

q nLd I; ,/ w[ilb ,/ w urfr~w~w'b w'bwtfr'lfr 'fWII(!b[ilw9m.J, wl'b b 'bwfuwUfbu 

9 "LJ9 mwt• np w'be'b'ft.wur . f/>nLb~9frw'bbpfr 'lnLdwpf! "- wpmw'ff'!Wlf! 

'bnLJbUfbu w'be'b'ft.wur f/>nLb~9frw'bhp b'b, b. 'b~wurfr nL'bb'bwtn1_, np ,/frzm 

.Jfrb.'bnLJb ~ndUflbl!u [ilqfr'b t.wqwuwp t.wumwmnLb f/>uLb~9frw'b bnLJ'bUfbu 

Wb(!b'ft.wm f/>nLb~9frUJ t: rw19 1fbb.[! ~'f'iJWb.j! UIJl f.w'iJWUfW('(,.nqt 

'Lwfu UJUfw9 nL9h'b.[! [ilbnpb.!wtfr dwu'bwqnp 'fbUf.[!{!• WJ~' 'fbUf.[!{!• hp p 

f(X) pw'I_Jw'b'fw.lfr W'I_UJUJ wb'fWd(! t.u,[wuwf' I; 'lf'nlfr, eum npnLd, 

wUfw9 nL9h'b.[! .!frwl'b f(x)-/r w'be'b'ft.wmnL[il[nLb(! x0=0 ~bmm.J: ll.ll 

~bf'Uf f-UUW,}, .Jhb.[! UJ"fUJ9nL9bb.[! t.hm/lJW[ thUU\DU (h•fr urb'[ .Jbbl! 'ff'nLd 

b'iJ.f! x}: 
{b.J.Jw 1. lJpb f(x) pmq_umfiqmu~ wq_wm m&qmu~ fimq muwp lo 

qpnJ}l' 
f(x)=a0x"+a1x"-Lt . .. +an-tX' 

WJUpU}!U \ f( 0 )=0, WUJ_ID wtl'b!i u~ E >o ptl_~ fimtfwp qmpbt~ lo e Gmpb l 
WJfitq~U~ o>O p~q . ll(l lxl<o UJ.WJUlllU~U p.mtlmpmpn'l p.ntnr x:-bp}l 

fimuwp mb'l~ nLfibGm \f(xll<s UJ.UlJUmfi~: 
f>pn.[! 1 'IP9nL.[!' 

a=-
A+E 

[il/rq{!• WUfw wl'b ~pwqwpwpfr Mt_wt.w'b'l_qn'l_ UfWJdw'bfr'b: 

f> pn .[!' 

jf(x)\ <: \a0Hxl"+!atll}l"-1+ .. . +\an-111~ 1 < A(IJC\"+I x \"- 1+ ... + lxl), 

lxl-1'(["+1 

\f( x) < A ' 
1-\lC\ 

"flw'iJp np JxJ<o b., f!Um ( 1), o<l, WUfW\ 

ixl-l•\"+1 lxl -----<--· 
1-lxl 1-\xJ 
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(1) 

w 1'b, fr'bt Ufbm.[! tr wUfw9m 9b1: 

E 

1--
A+E 

ll.l'J-,J wpmu.tlh'b.[! t.bmb.lwl pw'bwJ.b.e: '1-fr9nL.[! mqwtl t ~w.Jw1w· 

~w'iJ ~n.!Uflb.[!u 'fnpt)w~fr9'bbpnq 

PIU'I_dWb'fWdf! l ll.tumb'l x-fr •frnfuwpb'b urh'[W'ff'b'b.e x+h, npmb'l h -e 

hp~pnp'f w'b~wlur'b f-: ll.t_ .J wufr JnLpw.[!wb lJ"Lf' (X+ h) k wumfr-6.w'b{!, 

K-.< n, pw9btn1. eum I 'btmmn'bfr hp~w'b'fw.!fr pw'bwJ.!.fr ,_ fr .lfr t.wqw.[!b

lnq h-/r bnL J'iJ UIU;nfr-6.w'iJfr Wb'fwdbhf'(! • .Jb'iJ.f} ~umw'bw'iJ.f}, frbl_Ufbll e'iJ

(ilbr9n'[{! wn1u·'b9 'fd-qwpnL[i/Jwb ltumm'lfr, t.bmb.Jwl t.wqwuwpnL{iJnL'b(!• 

h2 h" 
ft x+h) = f( x)+hf'(x)+-f" (x)+ .. . + - f( n) (x) , 

2! n! 

wlu/r'b.[!'iJ' ta'bJtnp~ pmfimc:\L.e, np{! mwlfru t fl x+h)-/r •[hpwJm.Je 

(!Uin h Cw-6./rJJ IUUUJ/rf.Uibbhpfr: 

'I w ,/ w l w ~ ,.. 'b f( x ) p Ul 'l ,/ w 'iJ 'f w ,r fr m 'b {! 'b 'f t. w m n L fill n L -

'b {! 9 w 'b ~ w 9 w,} X o /1 burn L .J wUfw9m9qnLtf f- WJdd t.bml..lwl ~bf'Uf' 

Cum fdobunrfr pw'bwJ.b.fr' 

f(x0+h)-f(X0)=c1h+ c2h2+ ... + cnh"='f(h), 

I I 
c.=-f" (X0 ). ... , Cn=-f(n)(xu)• 
- 2! n! 

IJ.Juurb'l cp( h) pw'l_d w'il'fw.J f! h- fr 'b~wm.J IUd p pw'[.J w'b'fwd f-' w·

nw'b9 w'l_wm wb'fUJd fr 1 Wl'f Ufwurf.wnnq, eum 1-fr'b l b,J d•uJfr, w.Jb'b .! /r 
s>o [ilqfr t.w.!wp ~wrhtfr t e'bmrbl wl'bUffrufr o> o [ilfr1.· np jhl< o 

'fbUf.[!nLd tfr'bfr jcp(h)\<s, wlufr'il.f!'b' 

1 f( x0+h)- f (x0)1 <E. 

· wl'b, fr'bt Ufhml! tr wUf"'9nL9bl' 

O'fur<{htn1_ § 18-fr (13} pw'bwJ.b.fr9• ~wrbtfr t 'lf'bl' 

1 f(x0 -t-h)\·- lf(x0)\ l < \ f(x0 +h )--;-f(Xoll• 

lJ.Juurb'lfr9 Ia pw'l_tf wb'fw.Jfr w'bf!'b'ft.wurnL{i JIU'iJ WUfw9nLJ9~9 pfunL.J t 
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f(x) pmq_uwliqmu~ lf(x)l tfnqnt_J~ mlieliqfimmmpJnLiiE' Un J"'l"'-ll'!" 

"I.Wr'l b nr t.w'it'I-ftuw'imul t frrw~w'it "l pwswuw~w'it tpnL'it~sfrw X 

~"J'"I.lb.f!u tfrmfrn{uw~w'itfr9' ' ' 
UrfJ' ~w"l.w9,L 9b'it$ J'fr ,ew'itfr thJ'J'w'itbr, "r"'it.f! ~o'lurw'l"r'h[h'ir 

r.,fr,f'itr.u~w'it (JbnrbJ'w'it w"l.w9"L9htfru: 
{hJ'J'w wt/_w'f w'it'l-wJ'fr J'n'J-IfL[/r J'wufr'it: bpb mtJ.m~ k 

n-pq (n ?-1) mum~tiwli~ pmq_uwliqmu' 

f(x)=a 0xn+a1xn-l+ ... +an- 1x+an, 

nplt qnp~m4~glibpe lpatfwJwl:Jwli qnuunbJ!u ptlbp bli L.. bpb k-fi gwfi-

4mgm~ ~pw4mfi qpw4mfi p-~tl_ );-, mtqm X mfifimJID~ eum tfnqnq~ pm

tl_mqmfimimtfl tfbb- mpdb.J!Iibp~ qbtqJ!DLU mbq~ mli~ 

(2) 

m&fimtl_mumpmp-Jndie, WJU~UJ!Ii' wtl_wq mliqwu~ unqmte qwn.Gnd k 

ub~ tfliwgm~ m6.qwulibplt qndmp~ tfnqnq~g I WJU kt' gmli4wgm~ . 

mliqmu: 

"r".f!' 'l-P9"L.f! A-'it ap a2, ... ,an 'l"rJw~frs'ilbrfr J'n'J-IfL['ithrfrs wJ'h

'itwJ'hJ'it t' 

A=max( \ad, laJ, ... , !an\)• 

. Un '1-h"I..[!"LJ ( urh' u § 18-nLJ' ~"J'"I.lh.f!u [J1_hrfr 'f"LJ'wrP !... wr•

UlW'frJUILfr J'n'l-"Lt'ithrfr r..wur~nL{JJnL'itf!) ~wr"'l h'it.[! 'lrht' 

ja1xn- 1+a~xn-2 t ... +an)<Slad[x\n-l+la211x1~- 2+··· 

. lxJn-1 
... +lan\ < A(\x!"-l+lx\n - 2+ ... +1J=A!xl-1' 

C'it'l-nL'ithtn1. x>l· ~uutw'itw'it.[!' 

jX\n-1 lxln 
--<-~• 

x- 1 lxJ-1 

UJu"l.frurr1_, (2) w'itt.w1_wuwrnL{JJnL'it[! urh'lfr ~nL'ith'itw, h(Jh X•{'! [11119fr 

xl>l tu'itt.wl/_wuwrmflJnL'iJfr9• pwt/_wrwrfr 'iJwf... 

1~1" ,, 
KA --<;: la0xnl=la01!x!n 

lxJ-1 , 

}70 

u.'itr..uu/_wuwrnLfJlw'it[!, wJufr'it.f!'it b[ilb' 

I( A 
)xi:> --+lt 

tao\ 
(3) 

.Pw'itfr nr (3) w'itr..w1_wuwrnL£iiJw'it wy J'wuf! J'bt) t 1-frs• w"l.w ~wrhtfr 
t "/.'j,'fb[l nr WJ'l- ;;.r;,r..w1_wuwrntfiiJW'j,f! pwt/_wrwrn'f X•/r wrrfb.[!'itbftfr t.w

J'wr urbrzfr nL'itfr (2) w'itt.wt[wuwrnL{rlJnL'itf!, "rf!!... w"l.w9"L9mJ' t lbJ'J'w'it1 

{ b J' J' w p w 'l J' w 'it '1- w J' fr J' n '1- n L l /r w ~ J' w 'it J' w u fr 'itt 

1.JntfuJ.lbJ!U qnpb-wq~gfibpml mtfb(i U~ f(X) pmq_tfmfiqwtf~ fimtfwp, np~ 

mum~timlie ub4~1J tftnJ!p ~J., L.. mubli u~ gmliqmgw~ i wtftml ub~ M 

~pm4mfi qpm4mfi ptlJ fimtfwp 4mpbt~ );- efimpbt UlJ fitq~U~ ~pm4mfi 

l!Pmqmli N ~~tl_, np lx[?N q~~1J!nd t~li~ [f(x)I>M'. 
?-ft9"L.f! ((x)=a0x +a,x + ... +an• 
Cum § 18-fr (11) p...,'itwJ.L..fr' 

I f(x)l=a 0xn +-(a1xn-I+ ... +an)J;?:\a0xn\-Ja1xn-l+ ... +ani• (4) 

IJfrrwnhJnt[ wt/_w'f w'it'l-wJ'fr J'n'f"Llfr J'wufr'it thJ'J'w'it k=2-fr t.w

.J'wr, ~wrn'l h'it.[! wuhl, "r 'l"J"LfiiJnL'it nL'itfr WJ'it"l.frufr N1 [ilfr1_, "r 

x[>N t '1-h"l..f!"LJ' ~tfr'itfr' 

""Jufr'itl!'it' l'!""' (4)-/r, 

O.Ju"l.fturrt[, hrp x>N=max(N 1, N2) IJnL'ilh'bw'bl!' [f(x)[>M' 
ll.1u thJ'J'wJfr frJ'wuurf! ~wrhtfr t "l.wr'lwpw'bht .t.hurl...lwl hr~rw

l_w•frw~w'b "/.Wur~hrJ' w'iJ J'frl_nsn1_, nr'iJ WJU "/.wrw'fr wtpnLJ' ~OlfUlllll'fnrJ

J./_fr J'fr .[!w'bfr w'b'twJ': b'itfJw'l-rh'il.[!, [Jh ~"J'"I.lh.f!U t.wrPnL{JJw'il wJ'h'b 

.Jfr Xo ~hurnLJ' W/'1- t.wrfJnLfJtw'bf! ~w'b't'bhsrwJ t lfL'['[W"WJW9•. nr/r 

hr~wrmflJrrL'bf! (ur1_wJ J'wuzurwpfr J'frw1_nrfr /,wJ'wr) t.wt[wuwr t WJ'l

lt,hurnLJ' pw"l_J'w'b'l-wJ'fr wrdb.f!fr J' "'f"Ltfr'b, WJufr'b,e'b \ t.wt/_wuwr t \f( Xu)\~ 
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n '-'l'ltut.tu Jtu9'bbrfr J-tu 1rbpf!, t.tuJ' tuJ.tulii ptu'l.J' tu'iultuJ' /r J' n'lmlfr 1Ubf!'b'r 

t.tumn'-P1tu'b 4_bptupbp1tul (JbnpbJ'tu1fr • ~~tu'l.J'b'b npnz tubf!'b'l-t.tum J'.~b· 

pi'-'"-JP, "PI! mluztu.j_np.j_tuJ- ~tfr'bfr ~nJ' "ilb.f!u t.tup{Jn'-fJ 1"'- 'bfr9 .j_b pla 

Ptu'l.J'tu'b'ltuJ'fr J'n'I"'-Lfr tu-6.J'tu'b J'tu'ufr'b tbJ'J'tu'b 9 m19 t- '-""'Lfru, np lxol·/r 
,..-6.J'tu'b t.bm J'frtuJtuJ'tu'btu~ "'1'1 J'uritbr!..n'-1P'b tur/_btfr !.. Ulr/_btfr t- t.bn. ... -

'iJn,_J' ~"J'"ilb.f!u t.turP"'-P1"'-'bfr9• t'ii"'JtuJ- "itur'l. f- , "P tul'f t.bntu9"'-jl! 

J'n'bnmn'b tfr'bbt tfr ~tupn'[t 9-J-. 8 - n._J' u{ubJ'tumMnpb'b 9"'-19 t mp.j_"'J

"'l'l J'tu~bp!..n'-1Pfr !.. 0 ~bmn.j_ tu'b9'bn'l "'- ~nJ'"ilb.f!u t.wp{Jn'-P1"''bir 

"'-'l'liU(,tu 1tu9 (,,..p{JnL{tl Jtub t.tumJ' tub 'lfrJ- f!l 

~frJ''btu~tu'b pbnpbJ',..Jfr "'"itu9 m 19,._J' lttup!.nr 1 br t- futu'l"'-J' t.b

0 

9-J-. 8 . 

ml...ltul lbJ'J'tu'bt 

'1- tu ttu J' p b r fr L b J' J',.. 'br bp b x= xo 
qbUJ.l!nuf n-pq mu.t.~iiwG~ f( x) pmq_uwG
qmu~ (n :;;>l) l_~ qmJLGm.u q_pn' f(x 0 )+ 0• lL 
WJ'} tqwmiiwJLml Jf(x0)J>O, mtqru qwpbt~ k 
qmGbt WJGtq~U~ h wii, eGq6.wGpmtqbu 
qntftqtbl!u, np lf(x0 + hJI< If( x0 )jr 
Cum fil'bunrfr pw'btuJ.!.fr, .f!tu'bfr 'Ibn. h· fr 
tupJb.f!l! ~tuJ' tu.J.nr t, ~m'bbirtu'b.f!' 

IJ2 h" 
f (x0+h)=f(x0 )+hf'(x0)+2! f"(x0 ) + ··· + -;;tf(n) (x0 } 1 

Cum Uftu1J'tu'jlfr, x0-'b f(x)·fr t.tuJ'"'r "'rJ'tum tl;: PtuJ9 , Ufwmwt.tuptuf' 

tuJ'f P/r.Je ~turn'l t- tfr'bbt f'( x)-/r utpJ'tum , 'btu!.. ~turn'l t- tfr'bbt t."''l."P'f 

tuJ-tu'b9Jtut'bbrfr9 J'fr .[!tu'ilfrufr utpJ'tum !..ur fl._umfr pn' 'l k-r'l tuJ-tu'ii9J"'ll! 

( k :;:;>1) tfr'ilfr Xo ~bmmJ' ti.r"1P9 mtuppbr tuJ-tu'b9Jtutirbrfr9 tun.tulfr'bl! ~ 
tuJuph.[!h' 

f' (x0)=f" (x0)= · ··=f(k- 1)(x0)= 0 ' f(k) (x0 ) +0~ 

U.n"lfrufr k 'l"J"'-Pt"'-'b ,,_'iJfr, .f!tu'bfr "P' b(Jb a0- 'b f( x) pw'l.J'tu'b'ftuJ'fr 

tu.Jtu'l "''b'l"'"fr 'l"rJ-tu~fr9'b f-, "'"itu' 

f{n) ( x0)= n!a0+ 0 1 

lJ.Ju"lfrun.j_' 
hk hk+l h" . 

f(x 0+ h )=f(x0 ) ...L- f{k) (x.) +--f(k+ 1)( x0)+ .. ·+- f(11) (x0 )1 

k! _ (k+ll! n! 

Ntup~b, ~turn'l b'il f(x0)<k+ O, ••• , f(x 0)<n-1) (J4_brfr9 Jfr J!w'ilfrul! !.u t.w

.j_tuuwr tfr'ilbt 'l.P"!P• P"'19 "'l'l J'b'l t.wJ'tup t"tu~tuh tf-: 

ll.l'l t.tu4_ ... uwpn'-P1tu'b br~"'- J'tuu'b t"t pwJ,..'bbt~.J f( x0)-fr .j_ptut 

"PI! eum "i"'!J' ,..'bfr , 'l.P"IP9 mtuppbp t- , !.. ~utmtupbtnr/_ 
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f( x0+ h) 

f( X 0) 

~"'J' , J!"''ilfr np ckjcO' 

(5) 

Ufr'btl. tu1JJ' J'b'b.[! h tu-6./r .j_bpwpbpJtul " l.. J'fr 'btufubw~w'b b'ii(J"''fPnL

P1m 'b tl;fr'b.f! wrbtt l,frJ'tu J'b'b.[! ~ l! 'b m r b h.[! h-e· (!UUI npnLJ irr .. 

J'n'f"'-lb tun.tu'bJ.fr'b ~f!bmpb'b.[!, wp'f"'-J'b'bm'b' wnw'bJ.fr'bt lf "'1"'-lf! teif-,.. 
pb'b.[! t.bml.1tul ~bp"fl of.tu'bfr nr 

(,,..'b'lfru•'lln._J' f- h·/r h~tumJ'tuJ' p 

"'"i"' 1-fr'b lbJ'J'w1fr t.tuJ'tuJ.utJb 

l,tuJ'ut['b'b.[! , nr h·/r ""'1"'-lf! e'ilmp.j_wJ- t

lh/<min(ol' o2 ) 

(J) 

(S) 

tu'bt.w4_wuwpn'-P1w'bf! t.tuJ' IU"fWmiUUfuw'bt U.n 'lb"i.f!"'-"' (6 )·fr z'bnpr:.frt/.· 

{5} tub'-.tu.j_wu"'P"'-P1n'-'bf! 'ltun.bnLJ' f- fufrum ,..'bt.w.j_wutupnL{JJnLh' 

I f(xo+h) 1<11 +ckhk[+ -1 I ckhkl, 
f(x0 ) 2 

(9) 

(7} "i"'IJ'w'bfr9 J'b'b.[! ~o'lm.Jb'il.[! t.bmnt 
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h-p "'f'lf"Lifhbtnb [!btnf'bJnL t..tudtup Uf"'f.,"''iJl_hb.[! , 

PM.i! tf'bf fr"'~"'b P"'9"'""'~"''b P/1<[: IJ.u funu.[!nt[' 

arg (ckhk) = arg c~+K arg h=" • 

argh 
n- arhck 

k 
(10) 

h-p "'l"UJP"P e'ilmrnLflJwb '1bUJ.[!"'-J ckhk {JM_e fr P"'9"'rd.wlt 
"'rrlbJJfs t1mtuppbr1f Jf"'t'il 'bztu'bnt[' 

ckhk=-lckhkl• 

"'l'f U[Wtnf.tunnt[, Ocrnt/.btnt/. (7 )-pg, Jbb.[! ~Uif'R'f hb.[! lff'bt' 

I 1+ckhki = l1 - !ckhkll =-= 1-lckhkl, 

~bml..tuUfbu, h-e [!bmpbtn1. (8) 1.. ( 10} Uf'"l'l tubbbpnt[ , (9} w'bt..w

t[wuwl"nr:.fltnLbf! ~f!b'fnLbp 1\hmi.Jwl mbu.[!(!• 

I f (xo+hl 1< 1-lckhkl+_!_ !ckhk j =1 _ _!_l ckhk\• 
f( X0l 2 2 

"f'l! 1.. "'Uf"'9"L9nLJ I; '1-"'l"'Jpbrf tbJJtu'b: 

'l.brl! mpt[tua br~t'"'l"'P"'~'u'il UfU1tn~brJw'b OCfbnLPJtudp ~"'rbtf I; 
'1-"'l"'Jpbpl_. lhJJ"''b L"Lu~»ptu'ilbl t..bml..twl -ltbf'Uf' St[..,r} 1;, nr /f( x0)1 > oz 
U.n 'bzwbtu~nLJ 1;. nr Xo ~btnnLd ~nJUflb.[!u r..UI,.pnr:.p,,ubf! ~Uiblf'bbgpwJ
~L'l'lwt..tut"'9P hr~"'f'"Lp1nr:.ile 'lf'"t'-'s m"'rPbr 1;: U.n '1bUfl!nr:.J, eum 

"""'l"'Jpbrf tbJJ"'!P• ~"'rbtl_. I; lf,;,bbl UIJbUJfuf XJ =xo+ h ~bm, nr 

lf(x1)J <If(x0 )J, "'l"P'b.[!'b' x1 ~bmnLJ ~"''iltt'ilbsr"'J nL'l'l"'t.,"'!"'9'b "'"-btf 

~tup6. I; .[!wb x0 ~hmnLJ ~"''iltt'ilbgf'"'q "L'l'lwt..wl"'91! 1.., 1\hmi.."'UJ.hu , nL'l

'l~f.,"'l"'9'bbpl_. J"'trbrnt[ ~w'lJ<[tua J"'~hri.."L!Pl! "'!'1 ~bmnLJ ~tf'ill_. 
nrnz l._wpnt[ tut/.btl_. Jntn ~RdUf[b.[!U f.,UirPnLPJWbf!l ,.bl_UfbU 9"LJ9 t tnw

[,.U tbJJ"'!P "'Uf"'9"LJ9f!• h-p 'Jn'f"L[f! · ~tupb[p /; f.,UIJtupb[ !Jtub~wgtua 
l._~»pnt[ pn.[!p, w tu/r.'b.[!'b' x1 ~bm(! ~"'rbtf I; eilmrbl x0 ~bml_.'b gw'b~UI-
9':'fr} l._tucpnt[ J ntn 1 UUI~tu~b db b.[! f\btnlblfWJRLd t._bb:e Olftnt[b[nL Jbr UIJU 
'fptnn'lnLp !"' 'ilpg: 
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'"'r'l 1;. nr f(x) P"''lJ"''il'fUIJI_. "'f'JUitnbbr tuf.'bb'b "wJb ~nJUflb.[!u 

\

Pt/.brl! {tuluf'b,e'i.' ~nJUflb.[!u t.."'rP.nLPl"'b wlb ~bmbpf!}• npn'bgnr:.J ""'l

'l"'f.,"'lwg'bb rf ,) "'trbrnt/. UIILU1l_W9Uiq J tu~brl.. nL tPI! Z"Z"'P"Ld I; ~~~,1 U[

b.[!u t.."'rPnLPt"''ill!' ~bilt[btnt/. Jl_.tutb '1-"'l"'Jpbpl_. tbJJ"'t'-' t/.r"'• "'1'1-

'utfufr ~bmbrl_. lf"J"LPJnLbf! t..'bwp~»t[nr t._l; "'Uf"'9"L9bl' f>r"l!' eum . "'!'1 

tbJJwt'-'· ~"'f'btf t Jl_.tutb [!btnpbt Xo· Xp• .. ~bmbrl_. WJbUf""" w'ilr{b.r'l 

f\"'2."f''fW~tubmfltnLb, "f' 

If( x0 ll > lf( xt)l > !(f( X 2 l I>·· ·• (11) 

F"'!S "'l'lmb'll_.s bppbJJ tl_. pfunul' "'t'ilutl_.up :X ~bml_. lf"tmflt"Lilf! , nr 

Hx) = O, tuntut[bt l..u, "r l_.r"'~"''b '1f'"'~"'il pt[brl_. w'bt[bn 'ilrJwrznrz (11) 

f.,"'l"f''l"'~"''bmfltnr:.b(! bppb.[! l;l Uf"'f'm"'t/.nr t._l; 'lf'"!P d.tttnbtnu 
~bmtulfUI m unr:.JbtuuppnLp J"L bf!. t..pJ'ilt[tuJ- ~tl_.'ill_. ~ndUJ[b.[!u pmpn

{liUI~tubl_. f/>nLh~gl_.tu'ilbpl_. tnbunLPJ"'b J{t pbnrbJwt f t[pw , "f'l! t..w'b'f{tuLll

bnLJ /; •{"'Jbpzmptuup (lbnpbJtutf f!.b'ff.,UibpwgnLd[!, np f.,"'Jmb{t /; f!.'bflbp

S"'lPb Jtu(lbJtumM"'~"''b w'il"'tfr'lP '1"'"l!'bflwgfrg: ll.t'il t[bpwpbpnLJ I; 

~nJUflb.[!u pnpn{utu~tubfr frr"'~"'b f/>nLb~gl_.w'bbrl_. b, "'lufrbJJb' ~nJUJlb.[!u 

pnpn{utu~w'bfr "'JbUJfrul_. lpnLb~gfrtu'bbpl_.'b, npnb.[! l!b'fnLbnLJ b'b Jl_.utlb 

{tptufJtub tuprfb.[!bbpt ll.nutl_.ufr f/>nLb~gl_.tutl_. orfrbw~ I; awntuJIILd f'W'l_dwb

'f"'Jfr Jn'1"Llf!. ' IJ.l'1 pb,pbJwtf d.l..tu~bpUfdwb Jb2. Uf"'f''f"LPJwb t..wJwp 

~{unubb.[! E t}twq 2Pll,WU~ dtuufr'b, '1f'w mw~ 1\wu~wbwtnt/. ~nJUflb.pu 

t..wrflnLflJtub Jfr Zf'2."'b' npfr'b Jfr"'gt[tua b'b 'ilp"' b'lf'"'lfr}fr P"l"f' ~btnbpf! 1 

trb x qmfunbl!u t~mpn}uwqwfi~ g(x ) ~pwqwG. ~nLliltg~wG. mG.
elil}fiwm }; E ~Iwlt 2P2.WU~ P-DlDP qbmbpnuf, WUJ.lll E 2(ll',Ullinuf qnJDL -
ft'JDl li DLfilt UlJiiutltu~ Xo qbm, np E-~ mubG. tf~ X 'Ibm~ fimtfwp mbq~ 
nLii~ g( x):~-g(x0 ) wG.fiwtlmumpnLpjpLiie: 4bmltwUJ.bu, WJI}IlJ.~U~ Xo ~b

me fiwfi'l~uw!int.tf }; g(x)-~ fiwump ultlilttfnuf~ 'Ibm E 2r2.wlint.tf: 
IJ.1u pbnpbJtutfr "'Uf"'9"LJ91! ~wrbtfr I; tttn'bbl ~nJUJlb.[!u pnpn

fu-~tubp f/>m'b~gl_."'ilbrfr tnbunLPJ~»b gwb~U19wa '1wue'bflwgnLJ, muml_. 

Jb'b.[! "'til t._b'bl! pbrbtnu 

UUit..Jwbtuptu~t/.btnt/. UIJb '1bUJ,ent[, bpp E znw'ill_. P"l"l' ~bmbpnLd 
g( x ) f/>nLb~gfrtub P"'S"'uw~tub t._l; ( Jfrtutb "'!'1 '1bUJ.[!b /;l "'trf,f Jb'l 1\b

tntu.[!p.[!f'"LJ 1;), tnLuUiptubbb.[! "'1'1 (lbnpbJtub "'!b bp~f'"'l"'P"'~fllb 

UJUil#l~brJUib Jfr2."9""' npb "'f''lbb OIJUIUilfnr.!t/.bt I; t[bpl..nLJl E Zl'lUI~!,. 

"'Jb'b Jl_. x0 ~btnnLJ ~"''iltt'ilbg'bb'b,e mrz'l"'t..wlws' g( xo) hr~wrnr:.fltwJp: 

ll.n "L'l'l"'f.,"'!"'9bbpl_. J-"'trbrl! ~"''lJn~J b'b E zr£Uibfr t/.r"' Jfr ~tnnp 
wb[!b'ft.."'m dUI~bpiLnL tP· f!.UUI npnLJ, E znw'bl_. t/zw~nLPttub zbnpt..l_.t[, 

""l'1 Jfr ~mnr Jtu~bpl..nLJPI_. 1\wJwp Jl_.'bi_.JnLJfr ~bmbrfr lf"tnr:.flJnLb(! 

bp~pwl_161pnphb '1wnbnLJ I; P"'t/."'~w'bl_.'b U[Wf''l' ll.tu l"LuwpwbnLJf!, 

pt.."'r~b, l~ pn(u"'rfr'bnr:.J pbn,pbJ wtfr "'Uf'"9"Lt9fr'b, 
lJ.1rfJ Jh'b.[! fr t[fr6.iu~l_. . bb.[! Ulbgbb[nL f., /r J'b w ~ w b P b n {' h-
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J '*I fr Ul b J' fr l Ill~ Ul b Ul "l w fJ n I I 9 fr hi '1-frsnL.[! uu/_wd t n wuurfr~ 

-&-<j,fr ( n:;>l )f( x) P"''lJ'w'b'lwJ'(!I b(ilb 'i.rw W'I_Uiur Ulb'JWJ(! a n~';, t' "'"I'" 
.,,.,,., t . nl' f( 0 )=311 1 ll'br P"''lJ' w'b,,_,uJ'fr 'i.l1wurJ' wJ'p ~frr Ulnb'b,J! 

, ... ,JUih'JIDJ'fr J'n'JUL[f w6.J'wh tbuuwli' f!b'JnL'kbtm/_ M=lf(o) i= lanll 9-o,.~ 

J•LPJnth nL'ilfr, t.bur!.w"lbu, WJh"lfrufr N. nr Jxi>N 'lb"l (!nLJ' ~Lfr'bft 
jf(x)J>Jf( Xo)ll ffJwr'l t, WJbnLt.burJ. , nr .Z.wtbrzurrwufr [JbnrbJ'wJfr 1_brf! 

r'r'i..ud (!b'JC.wbrUisnu!{! ~frrwnbtfr t /f( x )J lpnLb~sfrwtfr hf[wurJ'UIJ'f 

s-'h~wsulf} E zrp_UI'i.UL J' I n r"lb" E zrtwh J'b'i..[! •[brs'i.b'i..[! 0 ~b'i.urrn'' 

, N zwtLUIIlfr'l m'bb9"'l •frw~ zrp_wh(!l '1-frsnLIJ Xo ~bur{! jf(x )l lpnL'i.~~ 

sJ.-Jfr t.wJ'wr J'fr'bfrJ'nLJ'fr ~bur t" E zrp_wbnLJ', nrurb'lfr9• J'wu'ilw1_nrUI~ 

1'"'1'• pfund t, nr Jf( xo)l<lf(o) ll 

~bzur t urbu'i.bl, np x0-G ~pnJ.! qfimGq.~uwGw jf( x)i~~ t.wJ'wr tf[tli~

tf'nul'~ qbm wtf1mq~ qnuunbl!u liwpp-nLp-JnLiinut. b(ilb x' ~burl! E-fr!! 

'I"Lrv t . "'"'"' Jx'J> N !. 'lr"' t.wJ'u•r' 

jf ( x' )[> \f( o)J ~ \f(Y0)\• 

U.tumb'lf'9 t.burl.nLJ' t. ·lbl'l"'"lbu , nr f( xo )= O. WJUfh.[!b' Xo-G f(x )-jt 
limtf'mp wpuwm k. b(ilb tfr'ilbr f(x0 )=F O• "'"l"'• t.wJ'"'J."'t'i. '1-wlwJ'pbrfr 

1hJJwJf• 'fnJnL{iJJnLh f[mb£'bwr WJb"ffUf Xt ~bur, nr [f(X t) l< lf( X)o) I 

{:,.,19 -J'I "' "''[WUnLJ' t Xo ~bmfr t.b'bs 'bnr 9"LJ9 mr1_wd t.wur~nL{iJJUibf!l 

t~wurbb$, nr t.frJ'bwf[Wb [i/:bnrbJ'wJfr J'fr rnrfrz Ul"f.W91fLJ9 ~urr1fr 
§ 55-nt.J'I 

'1-frsnL.[! UJr1_wd t n~r'J WUinfr-G..wbfr (n~l) 9Wb~wswJ [lnJ'"flb.[!ll 

tnrJw~frs'kbrn1_ 

(1) 

put'fJ"''i.'lwJ'e: U'b'b.(! 'i.nrfrs "'!'i. 'lfrmwr~nLJ' b'i..[! nl'"lbu J.J.wflwh~t.w'b

r•r.wz•/_w~wh wrmwt.wtmnLP"JIILb, nrc Lfrnqfr'i. nrnz•/_•nJ' t frr 'lnrdw~frs· 

"j,lzrfr ~"'r'lw1nr1_wJ t.wqwewJnwq1 'Lwfunr'l "l"'r"''lr"'tf.nLJ' w"lwsnL' 

!JIDd wrJ'wmfr 'fNJnLfiltwb J'wufrb t.frJ'bw~wb [JbnrbJ'wb {iJIILJl t urwlfr" 

"t'j,'JbtnL , nr f( x) pw'I_J'wh'JwJ'fr t.wJ'wr 'f"JnL{JJriLh nLhf O: l frrw~w'V 

~utJ' ~nJ'"flbJ!U wrJ'wurt IJ.n "fUIUJf.wnnq, f(x ) pw'I_J'Uih'fUIJ'(! 1_brtnu}• 

'i.tiLJ t 
f( X) = ( X-:-cx t)cp ( X) 

.. hv.[!nqz ll.tvmb'l cp (x) "pw'I_J'w'i.'lwJ'fr 'lnrt}w~frs'i.bre ilnrfr!J frr"'~w't 
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~,J' ~nJ'"flhJ!u fil•[br b'i. f._ "'1'1 "l.urm-G..wnrfl{ cp(x)-'i. nL'kJt o:2 "'rJ'"'ur' 

nrurb'lfr9' 
f(x)=( x-cxtl(x-cx 2l4(x) : 

&wrnLhw~btn1_ "'l'l"l.bu, 1_brp_w1_nr (ilqm/_ J!"'Ubrfrs t.l.ur.n J'bh.[! ~uurUI~ . 

bUlb.[! n~r'J UIUurfrbwbf f(x ) p Ul 'I_J'..Uh"'JUHJ"fr <[br£nLdnLJ'(! 

n 'ldwtfrb wrurw'lrfrt.'i.b r fr' 
(2) 

ao 'fnrdw~fr9f! t.wb'Jbu b~wq t.bUJitJLU[ "f.Uiur6.Uinn1_. b(ilb ( 2) wr

urwr.WJtnnL{iJJwb wp_ ~n'fJ'niJ [fbbr J'fr b 'fnrdw~fr9• Ul"f.UI 1fW~UI'fdbrf! 

pwshtnL9 t.burn f(x )-fr "'"-""l Ulh'JwJ'f! ~m'bL'ilwr bx 11 
UJbuJ!f! • wt'i.fr'i.t. 

frrw~wl.UJLJ', f!UUI (1)~fr, WJh fi.wh'Jf ULUbtnJ' t aoX11 •Wb'JWJ'(!I IJ.n "f.Wur

bwnnl/_ b= a01 

(2) lJb[llnu\·nd~ fiwli!}\tuwlint..tf k f( x ) pwq_tfwliqwtf\t WJI} utbul!\t 
lf~wq tJhptnLhLtf~ wpmw!}p\ti. Gbp~ qwpqlt U2UlDLfl"JWUf! 1 

f>rne, 7:fr9"LIJ 'lnJnL{iJJnLh nLbfr 

f( x )=a0(x-~d(x-?2 ) • • • (x-~n) (3) 

1_hrtnu}nLJ'(! !.u: ~wJ'wJ.utJh (2 } J. {9) t...uqwuwrmfilJnLbhbrfr, ~umw

hwb.[! 
(4) 

t."'qwuwrnL{iJJnLhf!l b(ilb o:i "'r"'"ml! tfr'i.br pntnr ~rrfrs• (j = L 2, .. . , n) 
urwrpbr, W"f.W ( 4}-nLJ' Ulbr.wturh urb'f mb'fUI'Jrbtn1 O:jl J'bh.[! ~UUJUihw

Jfhj! J.wfu J'Uiunu! 'll'"· fru~ wp_ J'wumJ''C'lr"Jf9 urwrphr (ilfrq1 UJu
tq~untJ, wubli tflt o: i wptfwm' fiwq wuwp k npLk ~i wpuwm\t h. liw-
qwJtwqet 

ll.turnb'lfrS 7:hn!.u tfr pfunLJ' {2) J. (3) 1_brtmdnul'i._brfr t.wJ'c'i.~

bnLJ'(!t f>rnJ!, (J.i wr.lwurbbrfr J'J.p_ (i=l 1 2, •••• fl) ~wrn'f bh ffrbb[ fl'"'(" 

t.wqwurur'i.brz Orfr'i..w~fr r.utJ'wr• o:l "'rJ'wurfr'b t.wqwuwr ~"'l'"'l b'i. tfr'i.bl . 

ai "'rJ'wm'bbrfrs s t.wm, frv~ ~i (j=L 2 .. . , n) wrJ'wur'i.hrfrs' t r.wm, 

Ub'i.e "lbme t "'"l."'9nu1b'i.e, nr s=t1 
-f.wbfr nr pw'I_J'Wh'JwJ'bbpfr wrurw'frJW[f wuurfrbwb(! t.wqwuwr t 

.ururW'f(1fl_bbrfr wuurfr6wbbbf'fr 'fnLJ' wrfrb 1 Ul"f.W 'l_r·n Jf9 urwrpbr hr~nL 

P"''lJ'wb'fwJ''itbrfr wrmw'lrl"'lf! l.P ~"'l'"'l C.wqwuwr tfr'i.bt 'll'"Jfl ll.tu- i 

urU'ff9 pfuntJ' to nr b(ilb pw'I_J'Wh'JUIJhbrfr br~nL wr·urW'frJW[bbr t.w-· 

1/_wuwr b'i. frrUir• WliJ.W liwtJ.mllwpn '-fl"JWii bpqnL tfmuli ];l qwpbt~ k 
qpfiwmb~ ~Gq.liwlinL(l W(llDlD!}(l \t l_ ntJ.. h(ilb' 

f( x )cp(x) = g lx )cp( x) 

( f( X)- g( X )] <p ( X) -=0 
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f( x)- g(x)= O 

f(x)= g(x)• 

ll.1u ~/rr"'nM".IJ ( 4) f."'qzuu~»pm{_iiJ"'irl!.- bf_ilb, opfrir~»~/r r. ... J'"'r• s>t, 
"'"fLU (4) f."'q"'u~»pnL{_iiJ"''b bp~nL J'"'ubpf!. ~rf."'wb1nq (x -a.1)1-nq. 
J'b'j,./J ~'fUI 'j,./J UIJ'bUffrufr f.UiqUiuUipnt(il[~»'j, 1 n rfr aiD, J' UIUf!. 'fbnl._u 

~Uf"'pnL'b~»~/r x-a.l "'rw-'1rfrt• frn~ "'l J'"'ul!. t/r "fLUpnL'bUI~fr "'l'IUffr
ufr'b: (11»19 qbp"-nLJ' 9nLJ9 f."b./J mqb[J nr Ull'l pbpnLJ' t f.IU~UIUnL{_iiJLU'bt 

ll.luUffrunq, f( x ) fl"''lJ'"''b'1"'J'fr f."'J'"'r (2) qbp[nL.t.!"''b J'[r"'ltmf_iiJnL'bf! 

"'Uf"'9nL94_"'<) t"t 

(2) qbptnL.ttlw'b J'J.'l_ J'fr~»mbuw~ "'rm-'lrfrt_'bbp~ J'fr "'b'l f.wq~».IJb
lnq, UIJ'j, ~LUpLNUI'fpb'b.IJ f.bm/,_JUI[ wbu./Jnqo 

(5) 

k1+ k2+ ··. + kE= n, 

f!.UUJ npnLJ' f.~»J'~»pmJ' b'b.IJ , np Cl. i' a.2, •• • ,G. [ "'PJ'"'w'bbpfr J'J.'l_ "'P'/b<j_, 

r."'"-"'u"'r'bbr l~"''b' 
ll.Uf"'9nL9b'b.IJ, np (5}-pg qbpgpmb- ki prqe (i = L 2, ..• , l) a. i mp

tfwmP, pmq_U'mutmmP,qm.pJnLiili kz f>pn.IJ , b(ilb wl'l fl"''lJ'"'UfwwMm{JJnLilf! 

r."'q"'u"'r t si~J., "'Uf"' ki~s i ' '1-f.9m.IJ ki< si' ll.rJ'"'mJ. fl"''l""'Uf"'wJ.
~"L{_iiJw'b uUif.J'w"'JJ'"'it r."'J''!'aLU1r;, , f(x)-J. r."'J'"'r u.b'lfr m 'bp r.b,"-lwl 

qbrzm.tnL{_iiJ nL'bf!.. 
f( X) = ( 1:-a j)Si'f(Y) 1 

ll.1u qbrLnL<)J'uzir J'bp__ cp( x )·e of.rn/rt~»pfr'bbtnq for 'lt}"'Jfrir -rw"''lrfot'bbrJ. 

"'rm"''1rJ-Ln.q , .tb'b.IJ f(x)-J. r."'J'"'r ~uw"''b"'IP'b.IJ 'ltt"'JJ.ir -rw"''1rJ.t
'itbrJ. UIJ'bUfpup qbp[nLt}n.J', npf!. ~UI'j,, UI .. UIJLNnpbb U1U1pflbp ~~p"~Jbp ( 2) 

4_brtnL.tnLJ'P9• IIIJUP'j,./J'j,\ ~~ID'b'fbfo'b./J r.UI~UIUNL{_iiJUI'j, qbp'b LUUfU19nL9Uit} 
qbp[nLt}J'"''b J'p"'~nL{_iiJ"''bl!., nwwp ki= Siz . 

ll.tuUfpunq, J'b'b.IJ wUfw9nL9b9J.'b.1J f.bm"-Jwl ~"'r"-nr ..,r'IJnLb.IJ(!· 

BwGqwgmb- pqmJP,Ii qnpb-mqP,glibpnq mubli up. n:-pq wump.iimlip. 
(n> I) pmq_tfwliq.mtf DLiiP, n fimm mptfmm, bpb JDLpmpmlitJnLp mp-
tfwm~ limzqblip mJiil!mli mliqwtf, npl!wli lipm pwq_tfmutmmrqnLp Jmlili k: 

"L%wwbir.IJ, nr J'br flbnpbJ'"'it l.J.zw t itw"- n=O '1bUf.IJmJ', .IJw'bJ. 

np qpn UlumJ.f. ... 'bJ. f1"''lJ'"'ir'1wJ'f!, Uf"'P'l 1;, "'PJ' ... w'bb!' l_mitpt ll1'1 

(ilbnpbJ'"'it ~frp-nbtJ. l_t" J'fo"'J'b 0 f1LU'l_J'"''b'1"'J'p 'b~~»wJ'wJ'p , np'b wuu.J.~ 

f. ... 'b t_nL'bJ. "- x-fr 9"''b~"'9 ... t} -rclb.IJJ. r. ... J' ... r r."'"-"'u-r t qpn1p: Ubir.IJ 

~o'lu.qbir.IJ LUJU qbnJ.ir 'IPLNN'fnL{_iiJnL'bJ.9 t.bw"-I-L· (il J. n r b J' w 'b U1UfLU-

911L9btJ.u. 
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bpb f(x) h. g( x) pwq_umliq.uul'libp~, npnlig wuwldiwlilibpJ! n~rg 
d'bb- 2_b6, x wlifituJ'nr n~rg wtl_btr ptl_ntl_ mpdbl!6bpr fimd'mp eliqm.~ 
liauf bli fimqwump mpdbl!libp, mutm f(x)=g( x)z 

f>pn.IJ• f( x)-g(x ) P"''lJ'"'it'1"'J'f! , euw Uf"'!J'"''bfr , nL'bfr ~».j_btfr 
./J"''j, n ~»pJ'IUUJ J £1"'19 'b(rUI UIUUJ,(.UI'j,(! l_/r Ul'b9'bnLJ' n•fr9• NLUUJ, wb'ffr 

nL'bfr f( x )- g(x) = Oz 
llluUffrum[, r.U12-'lfr Uln'bbtm[, nr UJUirflbf' (ilqbrfr .IJ"''b"'~'b Ul'bqbpp_ 

2_UIU1 b ~Uirbtfr t Uf'j,'fbl , nr gruliqmgmb- bpqnt. f(x} h_ g(x) mmppbp 
pmq_tfrufiqmtffibpr fimtfmp qqwfiqbfi mfifimJUlr WJfiutrur C mpdbl!fibp, 
np f( c}=F g(c)z llnUffrufr c wpcfb.IJ'bbp ~"'rbtfr t 'lw'bbt nl_ J'fr"'l'b ~nJ'Uf~ 
tb.IJU flqbrfr J'bp__ , "'ll '1."'"- Pr"'lt"''b f_ilqbrfr · nUI9frn'b~»t (ilqbrfr "- J'fr'bt"

tu'tl'lullf' "'J'pn'fp__ (ilqbpfr J'bp__t 

l,bw"-~»Ufbu ' (il "- w I /r it 'l n r,} Ul ~, 9 'b b r n "- b r ~ n L f1 Ul q~ 
J'"''b'1"'J''bbp[!• npn'b.IJ X "'r;,r,"'lwfr np"-1; Ulumfrl.w'bfr 

J' n U1 n L 'b b'b U1 w r f1 b r 'l n r ,} w ~ , 9 'b b r ' ~ l , 'b b 'b X It n J' Uf l b .IJ u 

"' n •fr n fu.. w 't "' 'b, U1 w r f1 b r It n J' Uf l b .IJ u :p n L 'b ~ 9 , "''b b r' '~-r"'
'bnq , qbpp__w"fbu , "'Uf"'9"•9q"'t} t (ilquzJfrir 'lnrttw~fr9'bbpnq pwqJ'w'b'1"'J'., 

'bbrfr r."'J'"'r § 20-nLJ' pbpq~».t 'bpw'b9 t:.",..qwuwpnL{_iiJwir br~nL uzwppbr' 

t.w'bp ... t:."'zqw~"''b /,_ wbu"'pw'b"'~"''b-:f>m'b~9frn'b"'l uwt:.J' "''bnLJ''ilbpfr '>w

q~»u~»pwqnpm{_iiJnLbf!' 

r/..bc,'b "'Uf"'9nL9w~ (ilbnpbJ'w'b t.'b"'p"'qnpnL{_iiJnL'b t m~»tfru Uf'b'1btm, 

nr n~tig nt pmpnp wumrumlir pmq_tfwliqwtf~ trrtl npnzqnuf k rP WJii
utrur mpdbl!fibpntl_, npnlil! lim umwlinuf k X wli fi mJmr n·rg mqbtr p qnq 
rpwpltg mwppbp gwlilJt¥,gwb- wpdbl!libpr qbutl!"ur' 'IwrbtV I; "'P'1ln.IJ 

P"''lJ' "''b'1wJ', "'l'1 wpch..IJ'bb rf! LNWL ~wtl "'l"'ltw'b ~b r"inqz l; (rib (!'b'fnL

bir.IJ, np mpqnLJ' b'iz.-. f1W'l_J'IU';,'fwJp Wf'cfb.IJbbp(! w'bf.o~»JU1fr n+t UJUir

pbp aupcfb.IJbbpfr f,UIJ'Uip, ."'"(m UIJ'f t.wp9/r UfUILNwufrzw'b(! ~~fr'bfr 'fpw

~..,';, 1 "'lufr'b.IJ'b' tlfrzw 'lnjn'L {_iiJnL'b nL'bfr n-/r9 nl_ P"'rar wuwfrl.UI'bfr pwq

J'UI'b'fwJ', np'b "'"r,"'Jwfr wpq"'t} (n+ 1) t."'m .. urwppbp wpcfb.IJ'bbrfr t.w

J'-r f!'b'fnL'bnLJ' I; 'b"'frzwUfbu mpqw.t (n+l) r..ww wpcfb.IJirbpf!' 

f>u~IU"fbu , 'ffr911L./J Uf~f.~»';,p__qnLJ' I; ~wnm9bl n·/r9 nl_ ~»qbtfr IDU

UJ/rf.~»'j,fr P"''lJ'"''b'1uzJ', ;,rf!" X "''b""'JU1fr at' a2 , .•. , an + l frr"'rfr9 UJIUr

pbp -rclb.IJ'bbrfr r."'J' "'P e'b'1n~ 'bnL.! t r."'.r "'Uf"'w"'ufrz"''b"'fl"'l' c 11c2 , ··.,en+ 

"'rclb .IJ'bb re: u.l'1Uffru, pzuqJ' Ul 'b'1"'J' ~tfr'bfr \ 

(6) 

f>pn.IJ , 'bpw wumfrl."''bf! n-p9 J'.bt} tt "- f( ai) wpcfb.IJ(! f.wqwuwp t Ci·frt 

Un (6) P"'it"'a"-e ~nt_qnL.! t lmqpwlidr P,limbputnuwgrnli pm-
179 



6woJ.1: lfl>itmbr"fnlltu!J{rn'fr, wit1_whnUI(! ~U116f1Wq I; WJit pwbfr t:./tm, nr 

WJ'l pw'bwJ.I.m[ ~wrbLfr I; r:.w21bt pw'{_J'w'b'lwJ'fr wr<lb.e'bbrl! !JWh~w

!JWq ~bmbrnLJ'I b[ilb J'frwtit r:.WJUibfr b'b b('IU wr<fb.e'bb('(! n+l ~bmbrnLJ'I 
il,.l>hmla F-tuGwaltbr~: '1-fr!JnLl! mqwt) I; n-r'l wumfr6w'bfr f(x) pwq

J'w'b'lwJ'f!., nrfr w.Jw't w'b'lwJ'fr 't"rJw~fr!Jl! t:.wqwuwr I; J'bitfr' 

(7) 

J. '1/r!Jnt.[! Cl u Cl 2 , ••• , Cln {J1_brf!. 'brw wrJ'wm'bbrit bit1: IJ.J'l 'lb"l.f!"LJ' 

f(x)-'b iJLitfr t.bml..lwl 1_brtnLt)ntJ'f!.' 

f( x)=(x-ad(x- a2 ) ••• (x~an)• 

f.wqJ'w"lwm~btn1_ wp_ ~ntzJ'nLJ' lnzwt} 1_.w~w'tJbrf!.• J'frw!J'bbtn1_ 'bJ'wit 

w'b'lwJ"bbrf!. !.. t.wJ'bJ'wmbtn</ umw!J•[wt) 'tnrJw~fr!J'bbrf!. (7 )-/r 'tnrJw

~fr!J'bbrfr t.bm, J'b'b.e ~UUIWhWb.[! t:.bmJ.JWf t:.wquwwrnL{JJnL'il'bb('f!.l nrnb.[! 

ltnl'/_nLJ' b'b ~~btn~ pwfiwnh.bp !.. a.rurwt:.wlmmJ' b'b pw'lJ'w'b'lu.J'fr 't"r

Ja.ltfr!Jitbrl! 'brw wrJ'wm'bbrfr J'frp_n!Jn1' 

I 
Ul""lfrunq, k-r'1 t:.wqu.uwrm p l"'it J'bt. ( k=L 2, ... , n) "'l J' w

unLJ' 'ff'1UI~ t "'l'f fi wrJ'wmhbpfr!J pnfnr k-w~Uib u.pJ'u.m'iJbrfr UI('UIUI

'ff!.f'l"'l'iJbrfr 'fnLJ' wrf!.• rJ.br!Jf'"'J 'lrw~u.'h ~u.:l P"'!J"'""'~"''h 'b2u.'bnr[, ~u.P,
r[u.t) k-/r q_nLJ'f ~wJ' ~b'hm.Lfr'bblnL!JI 

n=2 'lb"l.e"'J "'l'l pa.'hwJ.!..brl! murtfru hit mwrr"'~"''h t.u.'bru.

r:.u.21.fr!J r:.u.Jm'bfr .ewnw~rJLufr bnw'b'1wJ'p 'lnrJw~fr!J'bbrfr 1._ wpJ'wm'hbrfr 

~WUJ.f!.l fi = 3 'fbUJ.pnLJ' I W JU/rh.[!b \ fr.nrwitwr'f f'UII[_J' Ulh'fUIJ'fr t.wJ' Ul(', W l'f 

pu.itu.J.Iabrf!. f!.'h'lnLhnLJ' b'ir t.bmJ.!"'l mbu.el!• 

.... 
t/._f.lnnJr pw'bwJ.hbp('_ r.b2_urws'bn._J h'b pw'fJ,..'b'lwJp 9Pisll'. 'bpw tnpofwJ- wpJwtn

'blspp Jpf.nsnofr U.Ju"lhu, 'l"''bls'be i"PP"l''l wu ... Jr-A ... 'bJr f(x) pw'fJw'b'lwJ('_, ispt. 'bpw 

1 fl.Jutnli'l ,..,{[;';, .£/_. wl'J"'"'l'. 11sl's1•~ t J;..,J..,"lw"'wuJuw'b pw'fJ"'"l"'

"'f~"'-PJwJpr 
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"l"'P'I wpt!wu,'bhp'b t.'b 5-c I. - 2-c• fw~ ~pfi.w"f_"'"'f~ wpJwtn I; 3-c• Uh'be 

~utnw'bw'be' 

a1= - (5-2+3 t3)=-9, 

a
2
=-5. (-2)+5 · 3+5 · 3t(-2) · 3+1-2) · 3+3 · 3=17, 

a
3
=-[5. (-2) . 3-j-·5 · (-2) · 3t5 · 3 · 3+(-) · 3 · 3]=33, 

a 1=5 · (-2) · 3 · 3=-90, 

f( x)=x'-9x3+ 17 x~+33x-90r 

b(Jb f( X) pw'{_J' w'b'lwJ'fr w.Jw'l u.it'lwJ'fr ao 't"f'Jw~fr!Jf!. mwrpb{' I; 

1-fr!J• w"lw '{frbmfr [JbnrbJ' w'b ~frrw"blnL t.wJ' wr 'bwfr.w"lbu t.wr~wqn {' 
I; pntnr 'lnrJw~fr!J'bbre pu.<lu.'bbl ao-/r 1_rw, nr pw'{_J'w'b'fwJ'fr wrJ'wm

'bbrfr 1_rw, "1"'{'11_ f;, tf. u.ll_'fnLJ't Utu"lfrunq, ~!'1 'lb"l.[!"LJ' .Z.frbmfr pw

'b ... J.I._b{'f!. mu.tfru b'b pn[n(' 'fn{'qw~fr!J'bb{'/r t.wpwpb('nL{JJnLit'bb('f!. w1_w'f 

u.'b'1wJ'fr 't"f'q"'~!Jfr'bt 
lartulJtuG qnrbtulJI>gGbrm\ F-tuqaftuGqwafGbrz IJ.J<IJ' ~nJ'UJ.Lb.[!u (Jqb-

rfr t.w'brwr:.w21fr t:.frJ"bw~tuit (JbnrbJ'wtfr!J ~wrmwJb'h.e J'fr .ew'hfr t.bUJb

qw'b.e'bbr, nrnit.[! qb('wpb('nLJ' b'b frrw~wb 'f"('<)w~fr!Jitbrn1 pwq_J'wh'fwJ'

'bb
1
,fr'hz Cum l;m fJtw'h t.h'b!J WJ'f t.bml..wit.e'hbr/r 1_rw I; r:.frJ"bqwJ t:.frJ"bw

~w'b (Jbn('bJ'wJfr WJ'iJ J'bJ b2_W'iJW~nt{JJntbf!_ 1 nrfr J'wufrb wu.Jb!J qb('hnLJ'I 

'1-fr !JilL.[! p('W~UI b 'fn (',} w~fr !J'iJ_h ('n" 

f(x)=a 0xn+.a1xn- 1+ ···+an-lx+an 

pwq_J'w'b~ nL'bfr a ~nJ'UJ.lb.[!u wrJ'wUif!. • w;ufr'iJ.e'b' 

a0an+a 1an-1+ ... +an-1a+an=0• 

llfr'hJl 'lfrmb'h.e, "{' .Jbf'P.fr'b i\wqwuwrnL{JJnL'ilf!. tfr fr.wfr.m•[fr• b[Jb 'ilrw 

J'bz pnl"f' [J1_brf!. 1_.nfr.wrfr'hb'b.e frrb'h!J t.wJ'w[nLJ'hbrn1_z f.wt!J pntnr 

aQ' a[' '''I an 'fn('qwftfr!Jbb('(!• /rhl_UJ.bU /._ Wl_ J'wunLJ' 'f('qwJ 0-'iJ frrw~w'iJ 
(Jqbp b'h !.. WJ'f 1_.nfr.u.rfr'hJ'u.'b <lwJ'w'bw~ J"bnd b'b w'h1_.n1_.nfr. !.. J'b'b.e 

a
0
;i"n+ a1a-n-1 +·. ·+an-la +an= 0 

t.u.rj_u.uu.pm{J JnL bf!., UIJufr'b,e'b' 
f(~ )=O• 

U
1
u"lfrunr[, bp-b a qnJunbl!u (pmJg nl_ ~pmqmfi) p-~q~ fiwfiq}uw

finl.lf };- f(x) ~pwqwfi qnpc}mq~gG.bpnq pmcpfmfillwu~ wpumm, mUJ.w 
fipm fimu~lm_c}~ h.u q!iwfiq~umfim f(x) pwq_uwli'}mu~ mpuwm• 

~bml..u.UJ.bu, f(X) P"''l.t"''b'1u.J'f!. ~pw<lu.'br[fr _ 

'f'(X)=(x-a)(x-;)=xL(a+;;)x +aa (8) 
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.,f!Wif.W~nLup bnwb'fwJ'fr t/_rw, nrfr 'f"f',)W~frsbb/'f!.• frbJ.UfbU J'bb.[! 'ffrmbb.[! 

§ Hi-frs. frrw~wb bbt o'l"''[btnt/_ 'lrwbfrs· 9"LJ9 U11Ub.[!, np a L.. -; wp
uannlibp~ f(x) pwq_llmfiqmiC~ ub2 ndibfi Gnt.Jfi pwq_tfuuqmm~~nL~JD'-fie, 

'1-frsnLJ_! WJ'1 wrJ'wmbb('{! t.uufw"fWinWU[uwbwpW(' nLbbb k k l 

pwq_J'w"lwwfr~nLfiltnLbbbrf!. 1.. filn'l, ot•frbw~fr t.wJ'wr, k>lr llt'l 'lb"IJ!"LJ' 

f(x)-f!. ~puufwbt/_fr <p(x) pw'[J'wb'I•J'fr l wumfrf.wbfr •[rw' 

f(x)='f~(x)g( x )• 

~wbfr nr f( x) "- <p 1( x) pwq_J'wb'lwJ'bbrfr 'l"rdw~frsbbrf!. frr·u~•ub 
hb, "'"I"' q(x) pwq_J'wb'lwJ'{!, "f'"lbu "'l'l pwq_J'wb'lwJ"bbrfr J_!wbn£''1• 

bnLJb"lbu lnfrbfr frrw~wb 'l"rdw~frsbbrnt/_ pwq_J'wb'lwJ', P"'lS fr t.w~w
umfiiJ•nb t/_b('{! WUfW9nt9w6fr, Q( X)•f!. nLbfr a(k~l)-"fwmfr~ wrJ'wm(! 1 

PWJ9 nrfr t.wJ'wr ;.{! WflfWUJ t.fr t.wb'JpuwbnLJ't llJuUib'ffr9 t.bmkiiLJ' t. 
"£' k = l: 

flJu"ffrunt/_, "'lJJ' ~'ul'blfr !; ... ubl, "(' mtfb(i uJt Jtpm~m(i qnp!\-m
~~glibpml_ pmq_llwliqwtf~ ~ntfUJ.tb~u mptfwwlibpe q_nt.Jq wn. q_nt.Jq fi.ru
tfmtn'-~- blit fltumb'lP9 1.. pwq_J'wb'lwJ'{! (2) mbu.ent/_ 1_brtm6btnL J'frw

~nLfiiJnLbfr9• "£' w"lw9nLgbsfrbJ! t[brbmJ', p[unLJ' !; t.bmbl"'L t[bn_bw~wb 

Ulf''fJnL bJ_!(!• 

PpmqwG qnp!\-wl1Jt9Gbppl\ wtfbG uJt pwq_tfmfiqwu GbpqmJmgl\nt.tf k 
Qliq npnt.tf' wpmwrlPfttlibpft qwpqft 6zmm~JWUJ1 ICftw~ ~bpUJ.nl\, npUJ.bu 
x--a wbu11r q!\-mJftG bpqwliqwtflibpft. (8) mbul!ft l!mn.wqmuft bn.wG
qwulibp~ L.. ml\wq qnp!\-m~gft mpmwqpJml, npmb'l x-a wbul!Jt bpq
mliqmufibpe 6.wtfmUJ.rumwu}umlim.u b!i Gpm Jtpm\mli wplfmmfibpJtG. ~u q 
(8) wbul!ft l!amm~nt.uft bn.mliqwtffibpe' fiwtfmtn'-!\- ~nllUJ.tbl!u wptfmm-
libpft q_n'-jqbpftlir . 

~bww'lwtfr t.wJ'wr o'l"'"'~"'f' !; f!b'l'l,)bl' "£' frrw~wb 'l"f't)wllfr9bb

f'"'l pwq_J'wb'fwJ'bbrfr 1fb2, nrnb9 wt/_W'f WbtfwJ'p 'f"f't)w~fr9f!. t.wt/_WUW(' 

!; 1-fr, wt/_btfr 9W,)(' wumfrf.wbfr W('UlUI'ff'frt_bbf'fr t_bb t/_brw6t/_uLJ' ~wJ', 

frbt.Ufbu J'bb.e ~wubb.e' mlil\bpw!\-btft pwq_J'wb'lwJ"bbr bb J'frwJb x-a 
mbu.efr 'l ')*Jfrb IL (8} wbu.efr .ewnw~nLufr pwq_J' wb'lu"l'ilbf'{!' 

lf w[ilbJ'wmfr~wltwb wbwlfr'lfr '1"'"f!.bfi/wsnLJ'1 P"'9/r wJ' P"'ll tuu

sfrnbUJ[ f/> nL b~9frUJbbf'fr9 1 nrnbJ_! J'bbJ_! pwq_ J Wb'fwJ'bb(' wbt/_ UJbbsfrbJ!' 

nwnLJ'bUJufrr•[nLJ' bb bUJI.. ~n.nnpw~ lDJ~ li n.mgftnG~tq ~nt.fiqgftwlibp~· 

'ff'"'bJ! ~ffrbbb br~nL wJ'pnn lf.UJ9pnbUJ[ f/>nLb~9frwbbf'fr t:,UJ('wpb('nL-

f( x) 
fiiJnL'iJ' , nrmb'l g(X) =;'= O: fll'l f/>nLb~9frUJbb('p t:,bm ~UJLnUJ('nLJ' 

g(x) 
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bb {:,Uib('Wt:,Wzt/_w~Wb 'f"f't)n'fnLp JnLbbb(' Ulli,"fbu 1 frit."fbu nursfrn'iiLU( 

[ilt/_brfr t.bm, "'lufrbJ!b' frbt.Ufbu wJ'pn'l_p_ t.wJUI"'f'"'f' !.. t.UJJ'wrfrt mbb·· 

9"'1 ~nLnn('UJ~bb('p t:,bm: lJ('ffnL ~nmn('UJ~UIJfrb nUJ9frnbUJ[ l/>nLb~9frU1bb('p 
~wJ' 

1 
frbl.Ufb u t.bmw'fWJ"LJ' ~wuhbJ!' n rug ~nliwt qnwnp•~libp\t t.w1_UJ

""'f'mfillnLb(! bnLJbUfb" "'lb frJ'wumn1_ !; t.wu~ws1_mJ', frbl.. "f' [il1_wpUJ· 

bnLfiiJwb J'bp_ ~nLnn('W~bbrfr t.w1_wuW('nLfi/JnL b(!l flrnzw~frnLfiiJUib t.wJ' wr 

J' bbJ! ~'lfrmwr~bb I! "f' w ~ w b 'l"f't)w~frsbbrn'i nwsfrnbwl ~nwn
f'"'~bb['f!.' Cb[ilbrs"'lf!. wnwbs 'fC/1_UJrnlfiiJwb ~b~UJUI"' nr WJU UfW('UJ

'lf'"'lf>" wJ' P"'ll pn1_UJb'fw~nLfi1JnLb(! ~W['b_Lfr !; t.wJ' wr JW pwn wn pwn 

zwrw'lrbL ~nJ' "llbJ!u 'l"f't)w~frgbbrn1_ nUJsfrnbwL ~nmnrw~bbrfr t.wJ' wr' 

fl."'sfrnbUJ[ ftnmnr"'~f!. ~nt.1_nLJ' !; wfi~pummbtJt• b[ilb bf'"' t:,,.,J'w

rfrlf!. fnfriUI'fUI('awpUJ(' "fUif''l !; t:,UIJLnUI('UI('/r t.bmt 
llubG ICft n.wgJtnfimt ~nwnpm~ liwl\ruuwp k u~ npnz wfiqpuwmbt~ 

~nmnpmq~, npe npnzl\nt.tf k fi.wumpJttr L.. fimJmmpwp~ fi.wtfwp u~L..Gnt.Jii 
q_pn mum~U.wfi~ wpwwqphft -6.zmnt.~Jwtfpr 

. f>rn.e
1 

J"Lf'UJJ_!Wbt.JnL(' nwsfrnbW[ ~nmnriM~ ~UI('b[p !; ~('(,.UILIIb{ t.w• 

J'wrfrtfr !._ {:,UIJLnUI('W('/r (!b'f(,WbiiL(' wJ'bbwJ'b,) pwJwbW('W('n1_, nrfrs 

t:,bmn ~umws1_fr brwb t.w1_wuwr wb~f'f.'uwblfr ~nwnrw~z lltbnLt.bml.., b[ilb 

~ !._ <p(X) wb~('f.wmbtfr ~nu•nrw~bbrb frrwr t.w1_wuwr bb, "'l"PbJ!b' 

g(x) ~(x) 
f( x)+(x)=g(x)'f(x), (1) 

UJUflll f( x)·/r k g(x)•/r fnfrlw,_,d UfW(''l.nL{JJnLbfr9• (!UUI § 21-fr p) 

t.wm~mfillwb, t.bmbnLJ' !;. "£' <f(X)·f!. pwJwb1_mJ' !; J(x)·/r 1_rw, fru~ 
<p( X) -fr !.. ~(X )-fr •pn[uw'lwf'tl Uf"'f''l"L{rJ Jn< bfr9 p{unLJ' b "(' f( X)·b !;l 

pwJwbt/_nLJ' !; <p( x )·fr 1_rdo U.l""lfr"""-, f( X )=c<p( X) I.. wn 'lb"IJ!"LJ' 

(1)-frs t.bmJ..nd !;, nr g(x) = c·,P(x)r 
fl.wsfrnbwL ~nmnrw~{! ~nt_1_nLJ' !; ~wfinlimqnp, b[Jb t.wJ'wrfrt.fr· wu-

mfrf.wb(! fn.er !; t.wJUI"'f''"C'fr wumfrf.UJbfr9' b[ilb ~UJbnbUJ1_nr ~nwnrw~
'i.br[• [i11_frb t[br"''lf'bbJ! bUlb o P"''lJ'wb'f"'.rf!.. "'"i"' "'£''1"'£'"'9/r !; t.b

ml..twl [ilbnrbJ'UJb. 
Uubfi u~ n.mgftnlimt ~nmnpm~ Gbp~wlwglibt~ };, ~fiq npnd uJtmq 

b'lwliw~nq, pmq_umfiqwtfp L.. ~wlinfiwqnp ~nwnpwq\t qndwp~ wbul!nq: 

p n 
1 

b[ilb m1_UJ,) !; ~ nwsfrnbW[ ~nmn('W~(! k bfilb, t.wJ'wrp• 
r J! g(x) 

lf!. t:,UJJLn"'f'"'f'fr 1_rw pwJwbbtn1_, J'bbJ! umwbnLJ' bbJ! 

flx)=g( x)q(x)+r(x) 

fn.er t g(x )-fr UJuwfr-
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f{xl - 'f' (X) 
~=q(x)+ <jl( x) 

t.u .. /_wuwpnL{J JnL 'bf!, npurb7. 'f( X )~fr wuurfr-6.w'bf! ~ (X )~fr wu~fr-6.w'bfr9 tfrn.f!p 
1;, UIUfUI dbb.(! ~nLbbbwb.(! 

q(x)-q{x)=~ --~= 'l'(x)g(x)-~{x)r(x) 
·f(x) g(x) <jl(x)g(x) 

t.wqwuwpnLfil/nLbf!: flw'bfr np J.wfu ~n7.J nLd pw'l.,/ wb'fwd 1;, pu~ fr'bt~ 
Ufbu t.bzur I; urbu'bbl, w'l_ ~n7_dnLJ' fJwhnbwqnp ~nurnpw~, WUfw Jb'b.(! 
~uurw'bw'b.(! q(x)-q(x) = 0 b. 

<p(x) r( x) 
tw-gw-=o• 

'lwbnbwt/_np IItu9pnbtU[ ~nutnptu~bbpe ~wpb[p I; b'b(Jwp~bl t.bmw~ 
'lw nLumJ'bwufrpJw'b: U.n ~wUfw~sm[JJwdp t.fr2b'b.(!, np, fr'btUfbu 'bzrf_w,} 1; 

'bw[unp'f Ufwpw'fpwlpfr qbp'l_md, w'bqbpw,}btfr frpw~w'b pwl(dwb'lw,/'bbpf! 

1/r'hm.r b'b x-o: urbu.f!fr, npurb7. o:~'b frrw~w'b Pfrt/. 1;, "x2-(~ + ~ > x+~~ 
urbu.f!fr• npurb7. ~~'b £. '(: ~{! t.wJw[nL,} ~nJUflb.(!u {Jqbp b'b: f>'btutbu t.bzm 

I; uurnL'Jbl, ~ntfUflb.f!u 'Jnp,}w~fr9'bbf'P 'lbUf,W'Ld 'b.!w'b' 'fbp b'b ~wm;,.
pmJ X-?. urbu.[!p pw'l.Jw'b'lwJ'bbpf!• npmb7. a~'b 9w'b~w9w,} ~n,/Uflb.[!u 
ftifrq 1;: 

f( X) 
g( X) ~wbnbw.Jnp nw9pnbw[ ~nurnpw~f! ~ntt/_nLd /; Uf rupq_ ruq DLJfi 

~nurnpw~, b[lb hpw g(x) t.wJurwpwpf! t.w'b'lfruwbnLd I; Jp p(x) w'bqbpw
,}blfr pw'l.Jw'b'fwdp wuurp(uu'b' 

g(x)=pk(x), k> L 

pu~ f( x) t.wJwpfrt/r wuurp6.w'b'b l;l pn.[!p I; p( x )~/r wuurfr-6.w'bfr9 : lJ.p'fw

pwsfr I; t.burb..Jtul t_" db IU ~ Ul b p b n r b d tub. 

Uubfi tfJI IJ.wfinfiwqnp nwgflnlimt ~nmnpw~ qbptnL3-tj_nLU }; upup~ 
~qwqnLJfi ~nmnpw~fihpfl qnLtfwpfl: ' 

lJ. Uf IU 9 n L /91 'Lw[u '}putwp~bb.[! f( X) ~wbnbwt/_np nw9pn~ 
g(x)h(x) 

'bwl ~nmnpw~f!• npurb7., g(x) b_ h(x) pw'l.Jw'b'lwJ'Dbpf! t[rn{uw'fwpJ.wpwp 
UfWP'l. b'b' 

{g(x) , h(x))=1• 

~burf.wpwpl t.wdiUJ.WJb § 21-fr 'fnJnLfJ/nLb nLbbb WJhUfpup u(x)£. v(x) 
pw'l.J wb'fwJ'bbpf! 1 np' 

g(x )u(x)+ h(x)v{x)=1 • 
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g(x)[u(x)f(x)] + h(x)[v(x)f(x)] = f(x}t (2) 

1-fr9nL.[!I u(x )f( x )~f! h{x)~fr t/_pwpw<fwbbtfru, UUJWbnLd bb.[! u(x) dbw9np~ 
'If!• npfr wum,6.w'bf! pn.[!p I; h( x)~fr wump6.w'bfr9' lJ.n 'lbUf.[!nLd (2} 

t.';"t/_uruwpnL{J JnLbf! lfwph-[p I; wpww'fpb l WJUUfb u' 

g(x )u(x J+h(x)v(x)=f(x) , (3) 

npurb7. v( X) pw'l.Jw'b'lwJp wpt~twt.w!mttLfiiJmhf! ~wpb[p I; wnw'b9 'IC':J~ 

qutpnL{JJwb 'IPbl: fl,u'bp np g( X )U( X) wpmw'fpJwtfr wump-6.w'bf! pn.[!p /; 

g(x)h( x) wptnW'fPJWLP Wtuurp6.wbp9 J. bnLJb pwb(!l (!UUI UfWJdwbfr, 

-6.frzur I; 'bwk f( x) pw'l.Jw'b'lwJp t.wJwp, wUfw h( x)v( x ) wpurw'lr!wlfr 

• wuurfr-6.w'bf! hmJ'bUf£u pn.[!p I; g(x) h( x)-/r wuurp6.w'bfr9• WJ'f Ufwm-6.wnnt/_l;l 

v(x) -/r wum,-6.w'be pn.[!p I; g( X)-, wumfr6.w'bfr9' ll.JJJ ( 3 )-,9 p{unLJ I; 

f(xJ v(x) + u(x) J 

g(x)h(x) g( x) ~ 
t.wqwuwpnL{JJnLhf!, np, wp_ Jwub /;l t.w'b'l,uwbnLd I; t.b'b9 ~w'bn'bwqnp 

.~nurnpw~'bbpfr 'fnLdtupt 

tpb g( x) J. h(x) t_UIJU1Wpwpbbrf79 'fnbb Jb~{! qbpw,}t/_nLd I; t[rn~ 

{uw'fwpJ. UfWP'l. wpmw'fppl,'bbpfr, wUfw ~wpb[, I; ~wurwpb[ t.bmw'lw qb~ 

pw,}IILdl &wpnLbw~b[nt/. UIJ'IUfbu, Jbb.[! ~Utntubtub.[!, np WUhfi Uft ~W
finfiwqnp ~nmn11w~ qhptnL3-tj_nLtf k tfJI .J!Illlift ~wfinfiwqnp ~nmnpw~fib~ 
pfl q1LLUU1(lft 1 npnfigftg JDL(lW.J!Wfi~JnLpfl fiwJmWpwpe Uft npnz wfiq!J~ 

pw3-htfl pwq_uwfiq.wuft wumf!.ti.wG };: 

lJ.t/_btfr -6./rzur, b(Jb urqw,} I; f( x) ~w'bn'bwqnp ~nmnpw~l!• npp 
g(x) 

t.wlurwptuf'{! qbpw,}t/_w,} I; w'bqbpw,}b[p pw'l.Jw'b'lwJ'bbpp tupmw'fpJw[p' 

g(x)=p1kl(x) . p21<2( x) .•. p-1kt(x) 

(Jfrzm ~wrbtfr I; t.wJwpbl, np nw9frn'bwl ~nmnpw~p t.wJtnwpwpfr wqw'l 

w'b'lwJfr 'fnp,}w~P9f! t.wqaiUIMP I; Jb~fr ), eum npnLJ Pi(X) =P Pi( X), bpp. 

j =#= j, WUfw' 

npp wp dwu, pn[np 'lnLdwpb[phh-p(! ~w'bn'bwqnp ~nmnpw~'bbp "£'bt 

u(x) 
1/b'l. J'bnLJ I; 'l,urwp~bl -. - mbu.[!, ~w'bn'bwqnp ~nmnpw~f!' npmh-'1. 

pk( X) 

p(x )~e w'bqbpw,}btfr P"''l,/ w'b'lwJ I;: 'l,pwnbtnt/_ J'bw9np'fnq pwd-w'bJw'i. 
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Ull'lnrfrfiiJ'e, u(x)-e puul.u'ilb'il.[! pk- 1(x)-fr t/.r.u, um.ust[.uJ J''iuusnr'll! 

p.ucl w'ilb'il~ pk-2( x)-fr t{p.u "- ~»JL'ill 
lfb'il.[! ~'>.u'il'lb'il.[! t.bmkJ~»L t..u-l..uu.upntfJJnt'il'ilbpfr'il. 

u(x)=pk- l( x)sd x) +u 1 ( x), 
u1(x)=pk- 2(x) s2(x)+uAx), 

uk- 2( x )=p(x) sk- 1 (x) +uk- 1 (x)• 

' 'P.u'ilfr np u(x)-fr IUUtnfrl..w'il{!l f!Utn UJ.~»JJ'w'ilfr, pn.(!f' t- pk(x)-fr IUU-

tnfri.w'ilfrs, "- ui(x) (i=L 2; ... , k-1) J''il.usnr'lilbrfrs Jntp~»J!w'iltJntpfr 

wumfrl..w'ill! pnJ!f' I; t..uJ' ~»UJ.~»m.uufuw'il pk- i( X) p.uclw'ilwp.upfr .uumfrl..,.,ilfrs 

"'UJ.~» pntnr sj(x), s2(x), ... , sk_ 1(x) J!"''ilnp'l'ilbrfr ,.,umfrl.. ... 'ililbre ~tfr'ilb'il 

Juumnpb'b pn.[!p p(x)-fr wumfr6.w'ilfrs: .Z.bnfr'il Uk-dx) J'il,.,snr'lfr .uumfr-

6..u'ill! 'ilntJhUJ.hu ~Lfrilfr p( X)· fr ... umfrl..,.,'ilfrs pn.[!p: Um,.,st{.uJ t.wq.uuw~ • 

pmfiltnt'il'ilbrfrs t.bm£.nLif I;' 

u(x)=pk- 1(x) sJix)+pk - 2 (x)s~ (x)+ ... +p(xJsk- 11 x)+uk - 1(x) • 

u(x) , 
IJ.Jumluzfrs J'b'il.[! t.,.,'il'lntJ' b'il.[! -- n."'sfrn'il"'l ~nmnp.u~fr ilbp

pK(x) . . 

JfwJ~»9,/,.,'ilf! Uf"'f''fwlfnLJ'il ~ntnnp.u~'ilbpp lfnLJ'.upp mhu.[!nt/_' 

u(x) uk - 1(x + sk- 1 (x) s~ (x) s1(x) 
pk(x) pk(x} pk:.:_ l(x}-+· ··+p2(xl+PW• 

Z.frJ'il.u~ ... 'il [ilhnphJu;'il ~»UJ."'sntst{-J 1;: IJ.J'il ~"'rhtfr ~ Lr"'s'ilht t.b- . 
InhJ~»L J' fr IU ~ n ,_ [il I"' 'il [il b n r h J' IU J n 1.· 

Uubfi uJt qwfinfiml]_np n_wgJtnfimt qnumpm~ uJtwq qbptqal]_ 1o l]_bp
tn'-~l]_nd tqmpqwqnLJU qnmnpw~fibpJt qndmppz 

1-frsm.f! npkl; ~-'iln'il,.t{np ~nurnp.u~ bplfnL tnU1ppbp J.knq 'ilbp~.u-

1"'9t/.ntJ' I; npUJ.bu Uf~»f''l"''lnLJ'il ~nmnp,.,~'ilhpfr 'lntJ'.upz Z,,.,'ilbtnt/_ ~»J'I 

'ilbr~"'l"'SntJ'ilbrfrs J'b~frs J'1ntuf! k 1/wmwphLnt/. 'i~J'.u'il .u'il'lwJ'ilbrfr 

J'fr.usntJ', Jb'il.[! ~umwhwh.[! UJ.~»p'l_~»lfnLJ'il ~nurnp,.,~'ilb1,fr 'lntJ.upf! 'ilntJ

'ilnt{iiJ"'J'P t,,.,q.uu.up 'lf'ntfrt il'n' 'l ~»J'f 'lntJ'wpf! l/.u'I_J'nrz Uf"'f''l"''lnLJ'il 

llnmnp.ulf'ilbrfr t..ulm.upwp'ilbre tfr'ilh'il p 1(x), p2(x), .. . , p8(x) .u'ilt[bp.u

Jblfr P"''lJ' "''ii'I"'J"iihpfr npnz .uumfrl..,.,'il'ilbpf! k [iln' 'l ~»J'I t.wlm"'f''"r'ilhpf! 

t..u'il'lfru-snrz Pi (X) pw'I_J' .u'il'l.u.lfr .uJ'b'il.up-rJ.r IUU mfrl...u'ile tfr'ilfr Pi ki( X)- 'il' 

l=L 2, ... , Sz F.u'lJ' "'Uf~»ur~b'i~J! um.ust{.uJ t.,.,q.uu.upnt..[il J"''il hp~nL J' .uuh 

l;l pk, - t(x) . p/2(x) .;. p/s(x) .uptn~»'lf'J~»LntJ.z libr 'lnt.!.urfr pnlnr 'lnL

J'.urbtfr'ilbrl!• p.usfr .tb~frs· fn.un.'il.u'il p.u'lJ'.u'il'l.uJ'ilbr: />'ilz. t[hp.uph-

u(x) · 
ptnJ' I; 'lntJ'.upbtfr'il, ~»UJ.~» ~»J'il ~J''il.u ~nmnp.u~, npfr t..uJm•u-

Plkl(x) . 
cr.ure 1ufr'ilfr Pt(x)-e• fru~ t..uJ'.urfrte' u(x)p/2(x) · p3k3(x) ... p/5(x) .ur

m.u'lrJ~»Lf!' Z,.uJwrfrl.l! trfrt/. lfr p.uJ.u'ilt[ntJ' t,,.,lur"'rwrfr . t[p.u, npnqt.bm£.. 
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Pt( x)-e .u'ilqbp.uJblfr 1;, fru~ t..uJ'.urfrtfr pntnr .urm"''lrfrl.'ilhpf! <frnfu"'

'l.ura"'P"'f' UJ.~»r'l b'il p,(x)-/r t.bmz 4.umwrbtnt{ J"ii.usnr'lnt/. p,.,c/,.'ilmJ'e, 

J'£'il.(! t[hpp_ntJ' ~Utn.uh1Uh.(!, np f'W'I_J'UI'ii'/UIJ'fr £.. 'l_f'nJfr9 tnU1ppbp fJUI'iln'iiUI

"-nr /fntnnpUI~fr lfnLJ'IUf'{! t.Uit/_UI.-.f' t- 'l_f'nlfr• np• UIU~IU~'il, t.'iiUI('Uit{np l_t"l 

f(x) 
0 l' p j, w ~' of./;rw~/;l "lwl''lw'ln'-J'b ~nmnrw~'b/;rfi 'f"'-Jwrfi -- firw~w'l.. 

g(x) 

~w'bn'bwyn[' ~nmnrw~l!.· "l''"/;'l, 

f(x)=2x'- 10x3+7xl+4x+3 
g(x)=x5-2x3+2xl-3x+2• 

g(x)=(x+2)(x-1 )2(x2+1 ), . 

f!.Um "l'"'-J (x+2), ( X-1), (x2+1) pw'{Jw'b'lwJ'b/;l'fifl 1"'- l'w/!w'b!J"'-l''j, w'bylrrwH
lP b of./;['f!. 2W['W'f['wJ mlrunt.fiJJnt.'b'b/s('pfl pfunt.J t, "[' nrn'bktfi y/;['l"'-~nt.Jf!_ ''l/,'"IJ 

t nt.'bk'bw r,/;mb.Jwl mlruel!.• 

f(x) A B C Ox+E 
~= x+ 2 + tx-1) 2 + x-1 + x2+1' 

(4), 

"l''"b'l A, B, C, 0 b. E f111srl!. "l"'"e t '~"" "l'"211s'b, 

(4)-fiu pfunLJ t. nr' 

f(x)=A(x-1 )2(x2+1 l+B(x+2l (x2+ 1 )+ C(x+2)(x-1 )(x2+ 1 )+ 
+Ox(x+2)(x-) J2+E(x+2)(x-1)2

• (5} 

~wywuwrlrg'b/;l"Y x-p Jpb.'bnt.J'b wumpf>w'bp 'l"l'Jw~pg'bkl'l!. (5) r.wywuwrJw'b w£ 
b. J.wfu Jwulrrnt.J, ,(/;';,1! ~umw'bw'be r.p'b'f '1:Jw1fi'b r.wywuw{'nt.J'b/;[' r.p'b'l' A, B, C. 
O, E w'br.w,m'blrrfi 'b~wmJwJp, f!.Uin nrnt.J, fi'bl"lku r.w,m'bp t 1"rl!. W"f.Wfl"'-flwJpg 

WJ'f upum/;J'b nt.'bp l"'-Jnuf, w1'b tt' Jpw~l!.' Pw19 J/;j,l! 'l'bw'be wll 6w'bw"lwl'r,"Y' 

(5) r.wywuwrJ..,'j, J/;£ l!.'b'fnL'bktn1 X=-2, Jk'be ~r.w'b'l/;j,l! 45A=135 r.w-

(6) 

U.J'bn ... r.kmb. (5}-nt.,f l!.'b'lnt.'bktn1 X= 1, J/;'be ~umw'bw'be 68=6, WJufi'be'b' 

B= 1• (7) 

1-rw'bpg r.lsmn, (5) r.wywuwrJw'b ,fk£ r.w£nr'fwpw{' f!.'b'lnt.'bk'be x=O, X=-1• 
O'l'"Y"L"Y (6)-fio b. (7)-Pfl• Jk'be ~umw'bw'be r.amb.Jwl r.wywuwrnt.J'blrrl!.· 

-2C+2E = -2, } 
- 4C- 40+4E=-8, 
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0=1· (9) 

of./;r£w"f.au 1 (5) r.wywuwrJwj, Ja£ f!.j,'£nL'j,/,j,/! X=21 O'fm1/;£n1=(6 )• (7) fL (9 )-Pflt 

20C+4E=-52, 

"l'l!. (8) r.wywuwrnt.J'bkrfifl wn.w£p'bp r.lun mwtfiu t' 
C=-2, E= -3• 

f(x) 3 1 2 x-3 ---+--·---+-· 
g(x) - x+2 (x-1)2 x-1 x~+1 



§ 26. f!wnW~OLUWJ~l.J oiJ.~ l!h(lnUJ(! ~wl.Jnl.JW~Wl.J mhUf!~ 

"PwnW~IfLUwJfrb at.brfr mbunLfJJwb wrJwmbbrf! qmb1_nLJ hit wbw

Lfrmfr~ br~rwtwfm/Jtw'il Jbl, w1'il I;' br~r"r'l ~wrqfr ~nrbrfr ("- Jw~b
rt.n~.JfJ'ilbrfr) mbumfJJwb Jbpt l.wJUJbfr 1;. If(" t.wr!JnL{JJwb 1_rw br~

f"f'f ~wrq/r ~hitmrn'ilw1_nr ~nrfr t.w1_wuwrnLJf!, brp ~""r'l/t'ilwm'ilbrfr 
u~'le'ilu,~burf! mh'lwfnfr>n~.J b'il.e wJ'l ~nrfr ~h'ilurr n'ile, f!h'fnLbnLJ I; t.b

ml.lwl wbu.ef!• 

Ax2+ 2Bxy+Cy2=D• (1) 

l.,wJmbfr I; itwf., nr ~wrbtfr I; ~•umwrbl ~""f'fpitwm'ilbrfr wnwh!J.j!

itbrfr WJb"fpuf. UfUIUJnLJ Jfr nrnz IX wb~Jw'iJ mw'-/_1 ~»Jufrit.e'iJ' ~UIUIUifhl 

UIJbUffrufr Ulb!JIILJ X1 y ~nnr'ffrbwmbhrfr!J x', y' ~nnr'ffrbwmbb('frit' 

x=x'cos a-y'sin a,} 

y=x'sin a+y'cos a, 
(2) 

nr Jbr ~nrfr t.w1_wuwrnLJ(! UIJ'1 bnr ~nnr'ffrbwmbbrfr b'-/_wmJurJp nL'ilb
bUJ <r'-Jw'iln'itw'-Jw'ii JJ mbuj/ 

(3) 

rPJU t.w1_uJUwrJ'Uib Jb2_ x' • y' UlrUI;.,'ffJW{f qnrJ-w'-ffr!Jf! t.w1_UIUU1f I; 

'lf" Jfl IJnnr•ffh~»UJithrf (2) J.l.wfnfr>nL/JJnLbf! '-/_wrbtfr /; Jh~bwpwbh{ 
llf"fbu Ulbt_UIJUJbbrfr qJ-wJpb J.hwrfrnfr>tnfJJIILb ( mb' U § 13 ) , WJb /;{ 

l_1_brwuhr1_wc)-, .J!Wbf nr brUI 'f"rJ-w'-ffr!Jbhrf!J ~UI'I.J1_wJ- 'fburbrJfritwbUJ(! 

t.w1_wuwr I; Jb'-fpt aJ'1 at. ... .pnfunL/JJnL'iJ(! '-Lfrrwn1_nLJ I; (1) t.w4_wuwr· 

Jwb J.wfu JUiufr'iJ' UIJ'f "fWUJ6.wnn1_ /;{ ~Uif"hlfr I; UIUb{ , nr ( 1) t.w1_UI

uwrJwit J.wfu JUIU(! ( 2) qd-wJfrb l_1_brwubr1_wd- J.hUitfrn{unL{J JWJp pbr-

4{nLJ I; ( 3) t_UI"UIUUif,/ Ul'iJ a ... p. JU1Ufb1 

Pw'I.Jw(Jfu{ ~frrwn.n'-fillm5/id•rt! .,wt.w'il2_m.J b'il uurlnz.>bl 'iiJw'il 

urbunL{JJnLb wJb '1-b"f.J!P t.wJwr, hpp w'ilt.wlm'ilbrfr !Jfr1.1! br~nLUp ,Pn

fr>wrL'il t.w1_wuwr /; ,'Jwh~UI!JIIIJ- fi•f• pu~ 'f"("J-w~p!Jbbr'iJ /;{ prw~wb ~wJ 

9w'il~w9 ... J- ~"J"flb.eu (J1_br b'ilt 

C'il1t.w'ilrw9'ilbt""- (1) t.uu[wuwr.tw'il awp. J'wunul b'lwJ- wrmw

r.w1mm .. p1m.'ile, Jh'il,e t.w'il'ln'-J b'il.e t.bmi.Jwl t.wu~w9n'-/Jlwbf!• 

'J-p9m-.J! mr1_wJ- bit Xp X2''''' Xn w'ilt.wJmbbff! l -ewnw~m.UmJP.Ii f 
c\lt UIJ'l fl witt.wJurbbrf!J ~nl_4_ni.J I; UIJb qm.Jwrf!• nrfr Ulb'fUJJbbr 

t.wb'ffUWbnLJ bb WJ'f witt.wJUJbhrfr .J!Uin.UJ~nLUpbbr/! h br4nL mwrpbr 

Ulbt_UIJUJbbrfr WfUIUI'ffJUI{itbrf!' 1_br!JrUIJ- nrnz ft11.wJfb qnrJ-w~p!Jbbrn1_1 

"Pwn.w~nLUW[fb at.{! ~nl_4_nLJ t {tpm~ mli ~wJ' ltntfuubpu, ~wP,1_wJ- brw

itfr!J • frrw~.flit b'il .ewnw~nLuwtfr'il ahp qnrJ-w~p!J'ilbrl!• (Jb~ ~wJ'w1w~w'il 

'-/_nJ"flb.eu (J1_br b'ilt 

l.,wJ wrhtn1_, nr f .j!UiflUI~IfLUW ffb J.l._mJ' Ulf'f/;b ~UIUIUif"UIJ- I; bJ' w'il 

iLib'fwJbbrfr Jpw!JmJ{!, Ull'f J.l._p t.w1f Ulf J'nLJh'iJ.J! qnrJw'-fp!Jbhrfr t.b

lnf.JW{ 'ilz witw~n,_Jbbrf!• X[ -n,_ 'l"f J-w~p!Jf! 'ilzw'ilw~h'i..e ai i" ""' pu~ 
XiXj(i =F j) UlfUIUI'frJW{f -qnrJ-w~fr!Jf!' 2awn1_ (t.wJ'bJ'wmb'l (1)-p t.bm)t 

~-'ilft "r_ X jXj=Xj Xi , WUfW Ull'f wrmw'lrlwlfr qnrJ-w~fr91! t.'ilwrw1_nr I; 
bwh itzw'ilw~bl 2aii-n1_ , wlufrit.e'il' Jbr Jn~.J-wJ 'ilzw'ilw~n,_J'iJbrnLJ t.w

Jwr1_n~.J I; frrw1_w.'lfr 

(4) 

f.w1_wuwrnLp J"L h(!: 

aJJJ 2 aijxixj wit,_wJI! ~Uirbt/t t- 'lrbl U1J"'"ll.u' 

2 aijXiXj=3ijXiXj+ajiXjXi, 

pu~ "'"P"'ll f .J!WflUJ~nLUUIJfrb at./! 'll'bl "l'"fbu P"L"r t.'ilwrw1nr a ijXjXJ 

wbu.ep w'il'fwJ'ilbrfr qnL.!wr, nrurb'l i-'il t.. j-'il "'r'lb'il frr"'ff9 ~»h'-/_~»/r> 
l!'il'l"'-'iln~.J b'il 1-fr9 n "'rJb.[!itbre' 

n n 

f=~ ~ ahx i~ (5) 
i~ l. j ~ l 

Jwu'il~»1_nrwpwr , i=j '1-b"l.J!"'-" uurw91_n,_J I; aiiX~ wit'lwJ{! t 

a ii qnrd-w~p!Jitbrfrs ~wrbLfr t ~w'I.Jbl n-r'l ~wrqfr A= ( aii) .ew
nw'-/_nLUfr JwUJff9• UJ_Jit ~nl_1_nLJ' /; f ~Wit.W~RLIIWJP.U uL._p. UWW(l~g, fru'-/_ 

brw f nwitq[!' }!ID11.W~DLIIWJ{tfi nlt{t n.mfiqt G(Jb, J,..u'il~»1_nr"'P"'r f=fl • 

WJufrit.e'iJ' Jwmrfr!Jf! l_1_brwubr4_n'[ {; , ... .,,., .j!UirtW'-/_nLUUIJfrb J.t.b /;{ '-/_nl_-

1_nLJ I; z_qbpwubpqnrp l.,wJwawJh (4) t. ... 1_,.,uwrn'-!JJ"'h' A J',..mrfr9P 

Jhp 'f{/r>w1_nr wb'-JJnLitw'fJ-fr b'-/_UiurJUIJp upJb~nrfr'-1 /;{bJbbmbbrb frrwr 

t.w1_~»uwr bit, "'Jufr'ii.J!it' A J,..urrfr!Jf! a.l11Ibmp~lt tt 1.."'~"''1"'ra"'P"'r• 
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n-n ~wr'tfr lUJb'b Jfr ufrJbUJrfr~ JwUJrfrsfr ""'""'r ~"'rbtfr t 'bz_bt tfrn
.Jfr'b nrnzlU~fr Jfr (5) .[!lUII.lU~nLUIUJfr'iJ at.. fl lU'j,t:,lUJUJ'iJbrfrs> npfr'iJ 'fnrJIU

~frs'iJbr b'b J ... ~~."'1nu.l A ""'~~~rfrsfr 1;1bJh'bUJ'ilbrl!' 

o'tUJ<fhtn.J § 14-nLJ Z"'P"''IrwJ nul'l"''b~Jnt.'b JlUUJrfr!l'bbrfr PlUlf_

Jw"flUUJ~nLJfrs, - ~lUrhtfr I; (5) .[!WII.W~nLuwJfr'iJ a£{! 'fpb[ wu UJbu.[!n.Jt 

tw[u Uf"'IJw'bw.Jnr.Jb'b.[! ~wUJwrbt t:.hUJhJwl 'bzw'bwltnLJ[! ; b[ib ur.JwJ t 

.[!WII.IU~nLufr ~wJ e'b'lt:.w'bpwUfbu nL'l'l"''b~JnL'b A JruUJrfrBl!• WUfiD A' -n.J 

'bzw'bw~b'bl! A Jw111rfrsfr zrl.nLJfrs wn."'l"'B"'J Jw~nrfrsri' bpb A t.. B 
J wmrfrs'bbp[! wt'b"lfr"frl! b'b' nr 'ilr"''b9 wrUJw'lrl"'il! uwt:.J w'b.JwJ I;' 
"'Uf"' urb'lfr nL'bfr 

(AB)'=B'A ' (6) 

t:.w1_·uuwpntfJJnL'iJ(!, lUJufr'b.[!'iJ' 'lll(llllWI}(lJWl~ 2(12_Dt.Uftg Wn.W~mgwc} UWm
(l~ge liwqwuwp );- wpm•q(l~i_fibp~ 2(12_Dt.tf~g wn.w2_wgwcl- Ummpftg!ibp~ 
W(llllWI}(lJWt~fi' wpmw'fpfrt'bbt'f! 1_bpspwJ t:.ru~wn.w~ ~wpy.n1_r 

l>rnl!, h[Jb AB wrUJ"''Irl"'ll! uwt:.Jw'b4_wJ t. "'Uf"' 'l:ci4.Uir JJ 
UUJnt'tbl, nr UlUt:.Jw'b.JwJ ~lfr'bfr 'bwt. B' A' wpUJm'lrl"'Ll!· B' JwUJrfrsfr 

ulm'bhrfr l!w'bw~l! ""'"-"'""'P t A ' J"'~~~rfrsfr UJn'lbrfr l!w'bw~fr'i11 ( AB)' 
J wUJrfrsfr i-r'l UJn'lnLJ t. J -r'l "I"' 'bnLJ 'fUJ";,.Jn'l ttbJb'bUJf! AB JwUJ

rfrsmJ 'fUJ'iJ1_nLJ t J-r'l UJn'lnLJ £. i•r'l IIJnL'iJntJl IJ,!'I "f1UUJ6.wn.n1_1 WJ'iJ 

t:..u.Jwuwr t A Jw~~~rfrsfr J-r'l UJn'lfr t.. B ·,r,...,rfrsfr i-n- u1w'b t:.,..J"'

Uf"'UJwu{uUI'b t[J.Jb'iJUJ'iJbrfr wrUJw'lrJWf'iJbrfr 'fnLJUipfr'i., WJufr'iJJ!'iJ' t:.w• 

.Jwuwr I; A' JwUJrfsfr J-r'l UJW'b t.. B' Jwmrftsfr 1-r., urn'lfr t:.wJwUfw

UJWU[uru'b /;[bJb'iJUJ'iJbrfr wrUI .. 'fl'JUI['irbrft 'fnl.lfwrfr'bt '1-rw'bn.J (6) "IU"-IU• 

uwpnL{J JnL'b[! U1Ufw9nL91_wJ tr 

t~wUJb'b.[! • nr A uwmp~ge WJfi L. U~WJfi WJii dwu'tuliwq );- u~
ubmp~q. bpb . fim fiwuefiqfinuf );- frp 2f'l_1_wJfr t:,J,UJ, WJU}lfi.J!(i' bpb 

A'=A: 

"bz.u'bw~h'b.[! X -n.J xt' x2, ••• , Xn w'bt:.IUJUI'bbrfrs ~wqJ1_wJ UJnt'bt!' 

X -{! t:..,'b'lfruw'bmJ I; n urn'lbrn4_ t.. Jb~ UJnL'bn.J Jwurrfrs: &n"t""- IUJ'I 

JIUfnrfrsf!• ~UUJWj,W'iJ.[! J/,~ Uln'ffr9 ~wqJ1_lUJ Jwurrfrs' 

A=(aij) J wurrfrsn.J ( 5) .[!WII.IU~nLUWJfr'b at.'b w'riJ ~"'r"tJr t 

'lrbl r.burt.l"'l wpurw'lrl"'lfr .,/rul!n.J. 

f= X' A X : (7) 
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AX= 

U.l'l- Jwurrfr.'ll! awfuf.9 pruq'I"'UfruUJ~htn.J X' JwUJrfrsn1_, ~uUJw'bw'bl! 
Jb~ UJn'[w'bft £. Jb~ UJnL'iJw'bfr rrJwurrfrsJ>I nrf! (5) t:.w.JwuwrnL{JJw'iJ Wl_ 

Jwu'b t• 
/>'iJt_ urb'lfr knL 'iJb'bw f .[!WII.W~nLUwJfr'b a£.fr t:.bur 1 b[Jb 'bpw Jbt_ J (!UI

'bn'l x 1, x2, ••• , Xn w'bt:.wtur'bhrfr 'b~wurJwJp ~frrwn..Jfr Q= (qik) JwUJ• 

rfrsn.J 
n 

Xi=~ qikYk· 'i = l , 2, ... , n 
k ~.l 

y.Jw Jfr'iJ a£.wtfrnfu nL{J JnL'iJf!l e UUI n rnLJ f!'iJ'fnL 'iJnLJ b'iJ.[!, nr b[Jb f a£.{! 

Jrrau~w'b t, "'Uf"' Q Jwurrfrsfr ltbJb'bur'bbrf! l..u frrw%w'b b'br y1, y2, ••• , Yn 
..,'Ut:.wtur'bbpn.J ~wqJ1_wJ uJnL'bf! 'bzw'bw~btn.J Y -n1_, Jb'b.[! (8} 'lJuit/r'ii 

af..Uipn{unL{JJnL'iJf! ~wrn'f b'iJ.[! 'frht Jwurr/rswJfr'iJ t:.w.JwuwpnLfiJw'iJ 

urbu.[!n.J' 
X= QY. 

X'= Y' Q' : 

(9 )-l! t.. ( 10 }-I! urb'l"''lrbtn.J (7}-nLJ, ~uUJw'bw'b.[!' 

f= Y'(Q' AQlY, 

f= Y'BY, 

,_ 

B=Q ' AQ: 

(9) 

(10) 

B JwUJrfrsf! ufrJbUJrH t • .[!"!'b{r nr, f!UUI (6) t:.w.JruuwrnLfJJw'b, nr'b, 

..,~'bbri.wpwr, ~frZ"' t sw'b~wswJ , (i.Jn.J wrurw'lrfrt'bhpfr t:.wJwr, t.. 

A'-=A t:.w.JJPuwrn.,PJ"''b' -nl't! t:.wJ.wrilbl! 1; .· A JwUJrfisJr ufrJbmrfr~nL ~ 

fJ JW'b[!, ~nL'bh'bw'b.[! ~ ,\ . · 
B' =Q ' A' Q=Q' AQ=B• 

I 
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U.Ju"fpum/_, w"'.wsms•{wh t f..6ur I.Jwl [ilbnrbJ'w'b. 

n m!ilimJmGbph J!mnmqnt.umJ~G. ah~, npli nt.G~ A ummp~g~ , 

mG.fimJmG.bpp liqwmtfmup Q ll'wmphntJ. ,bmJ~Ii oL.m~lO}unt.pJnt.li 
qmmmpbtnt.g libmn, qmn_Gnuf k Gnp ntGfimJw6bp~ liljwlllumup mJG
UJ.~U~ J.'UliLruqnt.DWJ~Ii O.h, np~ ll' mmppg k bmnmJnt.U Q' AQ mpmm
l}~flJWl Uwmp~g~: 

'1-ftsnL.(! WJrfJ' J'b'iJ,e ~ftrwnntJ' b'iJ.(! itJ.bpwubpq Ul~ 'ft}Wjp'iJ aJ..w

pn{unL{<IJnL'iJ, wJup'b.[!'b' Q J'wurpft9l! • I.. 'lrw ; f..wJ'wr l;l 'bwl. Q' J'wur

rP.'Il! l</.brwubr<[.utl b'b: Q' AQ IU[IUIUI'I('JW[(! Ul/'1 '1-b"f.[!ntJ' uurws<{nLJ' 

I; A Jwu'l'P9l! t</.brwubr</.n'l J'wmrfts'bbrn</. pw'f.J'w"'.wur~btn</. I.. "'J'I 

"f.Wmf:.wnn<[. ft'bt"'.bu t..bmli.tnJ' I; § 14-P9• Q' AQ wrurw'lrl"'LP nw'b'll! 

f..w<[wuwr I; A J'wurpfts/t nw'b'lp'bt U.Ju"fpun<[, j!UIJ\Ulljnt.UWJ~Ii oL.p 
n_mliq~ !P tfln}uq nt.U }_ q bpmubpq m~ q~ tiiJ pfi Qh mtJm}ump JDt.!i lJmmw
pbtnt}: 

UtrLJ'k "'wrw'lrw:f!fr u~qpnul 'bz<{wJ br~r"P'I ~"'r'IP ~bilmrn'bw
t[np ~nrft f..w<[wuwrnLJ'f! (3) ~w'bn'bw~w'b mb'u.[!p'b pbrblm br~rwl_w
pw~w'b fu'b'lrP 'bJ'w'bm(<IJwJ'p. WJrfJ' 'IP"'wr%b'b.[! .[!Wti.UI~I1LUU1Jp'b aLl! 

npl.l; l•Jbrwubr<{.uh 'lJwJp'b aJ..wpnfum(cl 1w'b o'l'bmfJJwJ'p .u'bf..wt"''bbrft 

.[!wnw~n~up'bbrft 'lnulwrft mbu.[!p pbrb£nL f..wr9l!• wJuft'b,e'b' wJ'b#fpup 

mbu.[!p pbrbfnL f)W('9(!• nrurb'l_ mwpphp w'hf..WjUJ'iJbrft Ul[fUlUI'If'JUif'iJbrft 

P"l"l' 'lnrtlw~ps'bbp[! f..w<{wu"'(' b'b 'll'"JP• o~wnw~muw!p'b d.Lp "'J'I f..w

urnL~ urbu.[!l! ~"l•{nul I; qmlinliwqmG. mbu.[!' 'Lw[u b'b(clw'lrb'b.[!, (clb 

X 1' x2''" ., Xn w'bf)wJur'bbrfts f .ewnw~nLUWJft'b Ue t</.brwubr</.n'l 'lJwtft'b 

d.L..wpn{uuL{<IJwh o'lhnL{<IJwJ'p "'P'Ib'b . pbr<[wtl I; %w'bn'bw~w'b urbu.[!/t' 

. f=b1Y21+b2Yi+ · · · +boY~, (II) 

npurb'L y1, y2, ••• , Yn-l! 'bnp w'bf..wJm'bbp b'bt f>t:,wr~b, bl' b2, ... , bn 
'l"rJ-"'~Ps'bbrfts nJUI'b.f! ~wrn'l b'b f..w<[wuwp Lft'bbl 'l.f'"JP' U."'.w9m9b'b.f! , 

nr (11)-nur li.P"JP9 mwppbp qnp~·•qpg libpp pptJ.~ lim~wuwp k f oltp 
n.wGqpG: 

''r".f!• .[!w'bfr nr J'b'b,e (11) urbu,ep'b f..w'b'lbsft'b.f! l</.brwubr</.n'l 

'fJWJP'iJ aJ...wlfrn{unLfilJwh O'f'bntfiiJUIJ'pJ Ul"f.IU (11) f..a~<{wuwrnL{<IJWh Wt. 

JwunLJ 'fur'iJ<{n'[ j!Wti.UI~nt UWJPh af.f! flnLJfl"'bu: ..,bm,e t ~ nL 'iJbhUJ f t<UI'iJ'f(!l 

f>u% WJ'I ,e.uttw~nLuwtftll altp J.unpps"b a~II%JnLflw'IJwJp'b mbu.[! nL'bp' 

c~~ ~ .. ) 
IILuurp Ul/'1 Jwmrftsfr ttUih'fft f [frflblf! f.a~.J.wuwpW'f.ll(' I; h('W 'f[/uw<[nr 

w'b~J"L'bw'ltlp </.t'w i':.pzuo ( .<;w• 'lP"lP9 mwpf'bp /;[bJ'b'bu.'bbr [p• 
'Lb, .... 'Lt 
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U.'bs'bb'i,.(! .(! W tt IU ~ II L U Ul J "h a L._! b (I " J' U1 U " h f., b UJ L J Ul £ 
f.," J' 'iJ W ~ Ul 'iJ {il /, n (' b J' Ul J" U1 "f. U1 9 n L ; J' UJ 'iJ (!• 

U.tfbli u~ J!WILUiqnt.UWJ~!i ilL. qwpbt[l k plbpnwbpqn'l qc\-mJ[lli 
itltm-fln}unt.pjmli · U~l'_ngnq pbpbt ljwlin!im~mli mbul!~ : Cum npnuf, bpb 
q~mmpqqnt.U k ~pml1wli J!Wnmqnt.UWJ~G O.L. , mutm fi~ZJWl q~mJ~Ii 
itltmtfJn}unt.pjmli P"l"P qnp<\wqj1 glibp~ qwpbt~ k limtfwphl GmJGUJ.bu 
~pwqwli: 

U,J'I (clbnrbJ' w'b f:.pzur /; J'b~ w'bf..w JU1P9 .[!wnw~nLuw Jfrh aLp f)w

J'w{' , nrn<{t:,burl. "'l'I"'.Puf. wJ'b'b J'p a£.. ,L'bfr ax2 urbu.f!l!• "l'l! ~w'bn'bw
~w'b urbu.[! 1;: ~burLw"'.bu, J'b'b.[! 1/wrn'l b'b.[! Ul"f.W9fiLJSl! urw'bbl J.'i1-
'l-"L~9PWJP J'bfiln'ln</.' [!uur w'bf)wJm'bbrft (cl<[p. wJup'b.[!'b' (clbnrbJ'w'b 

:/:2m f)wJ'wrbl n-p9 .f!Pl w'bf..wlur'bbrfr9 £'"["{' .[!wnw~"Luu'JPh J.[,brft 

IIIJ'wr !._ Ul"f.W911L9~~l WJ'iJ fl w'£f..u1JLnbbrft9 j!WIIIU~fiLIIWJPh a/.,brfr 
f..wJ'wr: 

'Pftsm.f! mr<{wtl I; X 1' x 2 , ... , X11 w'bf)wJur'hhrfts 

n n 

f= ~ ~ JjjXiX j 
i = l i ·= l 

(1 2) 

.{!UIII.W~nLUWJfrh aL(!t lfb'j,.[! a'furb'iJ.(! 'fUJ'iJbf IUJh"fpup J.</.hrwuhr<[n'[ 'fJUI

Jp'b d.LwlfrnpinL(r/Jnt'b, 11('(! f-/ts Wh2_WUib(' nrLI; wh/)UIJUlfr .[!Wti.W~IILUfrh, 
WJIIPh.eh' f-e pbrbr UIJ'I -,'bt:.wJurfr J?UifLUI~fiLUI1L k J''bwswtl whC.wrur

'iJbrfrs "i'f'/; .f!Wnw~muw/p'b aLfr 'fnLJ'wrfr urbu.[!p: U,J'1 pw'bp'i, f)bzur f' 
f..wu'b/.,L· b(clb all ' a 22''" ' ann 'lnrtlwl/fts'bhrft .J'bp_. nrn'b.[! (!h~wJ b'i, A 
J'wurrfts~ 'llfuw<{np w'b~Jm'bw'lJfr </.rw, ~w 'll'"lP9 urwrpbr 'l"rtlw~fr9, 
WJup'b.[!'b b(clb ( 12 )-p J'bl. ~UI 'll'"JP9 urwrpbr 'l"rtlw~sn<{ 'ln'bb J'b~ 
Xi w'bf)wJwp .f!Wnw~IILupt 

'1-ft911L.[!• orft'bw~fr f..wJ' wr' a l1 =f- 0: U.J'b rfwJ' w'bw~. fr'bt"'.bu 'lrf</.wr 

l_/; uurm'fbf, al} ( 3 11X1 + a12X2 + '" + a lnX 11 )
2 wrurwC.wJmnL{if/nLb(!J "{'{! 

,ewnw~nLua~Jp'b J.J.. f', "'."'rnLhw~mJ' t" x1 w'bf..wJurn<{ wJ'b"'.frufr wb'lwJ'

'Lbr•· ft'bl"'.Puft.f! "f"'r'n'bw~mJ' I; J'br f a£..1!, 11wurp 

f- a}~ (auxt+aJ2x~ + · • · + aJnxn) 2= g 

"'"'rPbrmfiiJnLh[! ~tft'bp J'ftwJ'b ~· X3····· X n w'bf)wJur'bbrl! "/."'('IIC.'bw~n'l 
.[!wnw~nLuwJp'b aJ..: U.Juurb'lfts' 

f=aJ:1 (auxt+a t2xl + .•. + aJnxn )2+g• 

bfilb J'b'b.[! ~wurwrb'b.[! f..burl.twl 'bzw'bw~mJ''bbrf!• 
Y1 = auxt+a12x2+ • • · +atnXn, Yi=Xi• 1=2, 3, • • · n, {13) 

W"f.W ~uurwbw'b,e' . 

f -1 2 1-=a 11Y r- g, ( 14) 
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npmh'l g-'b IIIJcfJ ~tft'bp l!wnw~tfLUWJp'b at.. Y2' Ya····· Yn w'br.wJm'flhrftsr 

~h'b!J ( 14} wpmwf..wJmnL(rl JnL 'b[! ~tf.'bp npn'bbtft wpmwf..wJUIIIL(r/JnL'bf!. f 
ewnw~nLuwlft'b af.tp r.wJwr· .ew'bp "{' WJ'b (12)-rs UUIWfJ'lht t- 'I~"'JP'fl 

z.lbrwuhrt/.n'l a!. ... .pn{unL{rJJwJp, WJ'b t-' (13) 'I,}"'JP'b a!.wpn{unLfiJw'b 

l'owiJw'fwpa 'IJwJp'b at..wpn{unL(r/JwJp, "f'P 'lhmbpJp'bw'bmf!. f..wt{wuwp t 
a)}f' O [,_ WJ'I UfWm6.wnnt/_ tl_brwuhptl_wJ t_l;z 

f>u~ b(rlb mh'lft nL'bb'b au=a22- ... =ann=O, WUfW 'bwfuw"fbu 

l'owp~wt{np t- ~wm.tUpht ocfw'b'lw~ 'IJ-wl"'b (ttl_br'"""r"-"'l) ,a!.wpn{unL

fiiJnL'b, "('{! Jbr f at._p!J WnWl_UI!J'flp w'flf..wJmp l!wnw~nLUp "JW('nL'flw~n'l 

'flnp .f.!WnW~IfLUwJp'fl at..z ~w'flp "(' f J.!WnW~IfLUWJp'fl a(.t_m J "fbUJ.f.! t 
LP'b" 'lf'"JP9 uuupphp 'l"f'J-"'~9nt/. w'b'lwJ {f..w~wnw~ 'lb"f.f.!nLJ "l"'bl 1_/;p 

.rhw W"fW!JnL!Jl.tnL ). nwmp (rln ' '[• opft'bw~, a,2 'f'= O, WJuft'b.e'b' f-f!. f..w'b'lft

uw'bmJ t 2a 12x 1X2 w'fl'lwJp k J'flw9wJ- w'fl'lwJ'flbpp 'f"LJwp, npn'bsf•!J 

lm-rw.ew'bunL(I(! "fWpnL'btu~nuf t- Xa· x4''"' Xn w'bf..wlm'bhrfts 'l"'b" 

Jh~c: 

IJ.JcfJ ~W"'w('b'fl.e f..bmf.JW[ 'fJWJ"'fl at..wpn{uiiL{JJnL'flf!.• 

(15) 

IJ.1'b ~l"'i.P, ttl_hpwubpt{n'[, .ew'bft "{' 'bpw 'lbmhpJp'bw'bme 

1-1 0 ... 0 

1 0 .. . 0 

0 0 1 .. , 0 =2+0· 

1 o o o , .. 1 

IJ.J'I a£w•pn{um(rl Jw'fl f.bmiLw'fl.[!nt/_ 2a12X 1 X2 w'fl'lwJ' f!. ~f!.'b'fnL'flp f.b m£. J"'l 

111/TU.f.!f!• 

UIJU,.'b.f.!i,' 'bnp .ewnw~nLUWJ"i, a£nLJ W(''fb'b f,u.'fl'lbu ~'fw'b Jp w'fl'fwJp9 

br~nL w'i.r.wJmp .f.!WnW~nLup'flbr• npn'fls 'f"('Jw~"s'flhp(! 'I_('" 1_hiJ, f!.UUI 

npnLJ 'flpw'b.e J'bwflwJ- n}_ Jp w'b'lwJp f..bm tb'b ~w{'"'l ~p6.wmt/_ht, .ew

'fl/_r "{' WJ'I w'b'lwJ'bbrfts J"Lrw.ew'btJ'IL{'ntJ "fwpnL'bw~t/_nLJ t· Za· z4'"'' 
Zn w'bf..wtm'flhrfts 'l"'bb Jb~e: lJ.JcJJ .r h'b.e 'l"''b"nLJ b'b.e Ul t'fl UfWJ" w'b

'bbpmJ, p'b1_ "{' .f.!"l wnwl_ nLUnLJ'bwuppwJ- 'lb"l.f.!"LJ /;p 1 WJU,.'b.f.!i,' !.u 

Jb~ 'f,}WJ"'fl 1_t/_hpwubpt{n'[ at..wtpnfum(r/JwJp Jbr f J.!IUnW~IfLIIWJp'fl a£e 

~phpt{p (14} mbul!ft'b: 

IJ."iw9nLJ9'b wt/_wpmhtnL f.w.fwp J'bnLJ t" 'bzht, "{' g .ewnw~nww
lft'b a£{! ~wfut{wJ- I; n-/rs .f.!Pl (rlt{nt{ w'br.wlm'bhpft9 iL "'J'I "fwm6.wnnt/_, 

f.wJwawJ'b , ft'b'fnL~!JfrurJfr b'b[rlw'fpm(r/Jw'b, y2, y3, ••• , Yn w'bf..wtm'bbrfr 
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' I 

'bl(wmJwJp tt/_hpwuhpt{n'[ 'IJ"'J"'b a!.wrfm{umf'tw.fp w1'b l[wpbtfr 1; ph

ph[ ~w'fln'flw~ut'fl urhu.efrz U.n J.f.tUifrnfunLf/{nL'flf!. ( 'fcft/.wr 2_/; b~wmbf, np 

ttl_hpwubpt{n'[ 1;). "f'l!. ~wrbtfr t- 'lfrmbt "f'"fbu P"l"{' n IUbf..wJm'bbrfr 

w(11Uffrufr at.w.pnfumfltm'b, nrfr cfw.fw'bw~ Y;·e J'b,ILJ I; "'"'l'lL.r, Jbr 

J.!WnW~IfLUWtf.'b ( 14) J.{,_e phpnLJ I; 1 t:.bmf.w"fb II 1 f[w'flnbw~wb mbul!fr~ 

11.1""1""""-' f J!wnw~nLUwtfr'b a!.e br~•n ~wJ hph.f.! ttl_hpu"'brtl_"'l 'IJwtfr'b 

J.!.wpnjunL{rJJm'b'bbrfr o'lbnLfltw.fp ( npnb.f.! 1 "f..wp~b, ~wrhtfr I; pn{uw

rfr'bht Jb~ 1_t/_hpwuhpt{n'[ 'ft}Wt/>'fl af.wpnfumf'tw.fp' WJ'I af.wpn{unL

{rJJnLbbhpfr wpmw'lf'!"'L"'LJ' phpt{mJ I; ~wbnbw~wb mbu.e/r: lfw'bn'bwl[w'b 

mbu.efr Jbl Jm'bn'l w'bf..wtm'bbrfr .ewnwlfnLu,.'bbpfr flfrt/.f!• fr'bt"ibu JL'b.f.! 

'ffrmb'b.f.!, f..w•[wuwp I; f-/r r nw'b'l"'b: b(clb, pwsfr 'lrw'bfrs, l!wnw~nLUw-
1,..-, at.e P('UI~IUb 1;, IU"fW fr'bt"fbU f .f.!UJniU~nLUIUJfrb at.fr ~UJbnbUJ~IU'fl 
mbu.pnLJ, W[b"fbu /;f f-'iJ IU!'I mbu.f.!"b pbpn'[ 'fJ"'J"h J_t/_bpwubpt/_lf~ 
at.-tfrnfum[JJUib Jbl, 'I"I'Jw~frs'bbre ftrw~IUb [rltl_br ~tfr'bb'b. P{'".f.!• [,_' 

( 13) 'fJw!"b at..wpn{unL{rl[wh f..w~W'fiU('a af.wpnp~nLf/[wb 'f"('Jw~frf/
'iJb('f!.• J..' ( 15) 'fJIU[/rh at..wpn{unLfiJwh 'f"('Jw~frs'iJb('f!. P('W~IUb /;'iJz 

~"J'bw~"''b fl~npbJ wtfr w"iw9m J9h wt{wpmtl_bs: 11.!'1 ,.,"i"'!J"L!!J"LJ 

o'lmw'fnpJt{wJ Jbfln'll!. ~wrbtfr I; 1(/rpwnbl ~n'b~pbm opfr'i.w~'bbpmJ' 
.ewnw~nLuwtfr'b a£.bpf!. •pwumnph'b ~w'bn'bw~w'b mbu.efr phpbfnL f..w.fwp: 

~"'{'~"'"-np I; """' t'i. "'b'lnL~!Jfrw tfr •frn{u "'rb'b, n {'f!. J£ 'b.e o'lmw'fnpJhsf•'b,e 
(rlbnpbJw'b IU"f1U9nt9l.Lfru, tl_bre 'i.zti_IUJ- a£.," f..wp_np'fwpwp wnw'ba
'bws'ilht •u"ii~wtm'bbpfr .ewnw~nwfr'bbre: 

0 ['f.~~"' +• Pbp/;f ~~~~~ .. ~~~~~~~~~ mbuef. r. bm!..J"'l 1'"'"-"'~" .. ""'JP~ J.t..e. 

f==2x1x 2-6x 2x3~2x3x 1 • (16) 

~UI21r Uln.b/;fn1, "£' IIIJ'f J.£nLJ i_~IU np/,_1; wbr.wJmft {'Uin.Ut~n'-n[t, J/;'j, {' u+e'l

f'"L•f +fpwn.b~l' r,/;,.[,_J"'l i.1bpwubp1wJ 'lJ"'Jr'b J.!..wfnfun .. p JnL'be' 

XI=Yl-Y2• X2=Y1+Yz• X3 ==Ya. 

(

I I 0) 
A= 1 1 0 ' 

0 0 1 

f=2yi-2y~-4YJYa-8YzY3' 

U.~J ,f Yi-~ .. 't"l'J"'H'9e "'"'l'.t'/;l' I; 'll'"JP9 "- 'll'"' r.wJwp l;l ~'"l'/;Jf.r I; J/;p 

J.J.f•q "'~fwmbl ,(/;~ -~~~~r,"'J"'/• 1'"'"-"'~nLuf•~• f:'b'lnL'bbln1' 

z1=2y1-2y3, z~=Y2 • Z3=y,, 
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B=(+ 01) 
0 1 0 
0 0 1 

.ruunp!Jsl!.~ JI;'J,l! f l!"'''-'"~nLuwJp'b J.hl!. ~pbph'be H ... hl"'l "'""l!P• 

1 2 2 2 8 f =2 z1-2z2-2z3- Z2Za• 

IJ.nwJJJ w'b'f.a~.,.1wlt 1; JpwJ'b z1 w'br.wJ"'P l!"'""'~nLup'b 1 npn1r.b.,.h J.hl!. 'lbn/.u "1."'

l'"L'bw~nLJ I; J JRLU /;p~nL w';.r.WJU>b/;pp W('U>W'lf'J"'lf!' o'f"'1"tn1 WJ'j, r.w'b'fwJw'b

f!P91 np J.hl!. "l."'l'nLbw~nul I; z2 w'br.wJmp l!"'""'~nLup'b 1 hu J/;~ w'bywJ ~!Jpwnb'be 
1/;l'l'. l"'l'"''ll'1wlt Jh[iln'lf'_' ftwmwphtn1 r,l;.,.f.J"'l J.hw1mfunLfiJnLbf!.• 

t1 =z1, t2=-2zl-4z3, la=za. 

"f'fr r.w~"''l"'l'J.P Jwutpps'b I; 

(1fl)-l'. phpnt.A I; (11)-p'bt 
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(
1 0 0) 

C= 0-+-2 
0 0 1 

~wnw~"I.UU1Jpb at.(! ~wbnbw~wb tnbu.[!p pbrblnl. m/sunL{jJnLb(!_ ~UI

L91.Uid- t br~pnr'l ~"'rtfr ~b'bmrn'bwqnr ~nrbrfr br~rwtw•frw~u.'b mb

'LPJw'b 'ilt!w'br~~.plwt!p, P"'l9 l./r ltwrbLfr f.wt!wrbl "'1'1 qbrtfr'i.fr [!b'f

,.'brwsm.t!(!_t "rn.e, t!br mbunL{jJw'b t!bt. {jnLJLwmrbLfr t o'lmw'lnrJbl 

, Uib~wswd- t'i.brUiubrqn'l 'lJwtfr'b at.wtfrnfunLPJ"Lbbbr, WJ'bfr'bt. br~rnr'f 

twr'lfr l1nrfr f.wqwuwrnLt!(! ~wbnbw~w'b mbul!fr pilrblf! f.wtn'lqmt! I; 

JfrUIJb l_wtfrw'lwbs tfwubUiqnr' ( 2) tnbu.efr 'f.)llltfrb at..wtfrn{unLPJW<j, 

Jfrtnsnq, nrf! f."''b'l-fruw'bn~.t! t f.wr{jm..{jJw'b "[tntnnL"il-t U.n br~rwt_w-

4.rw~w'b mbunLPJ"Lb[!, UW~MIJb, ~Uirbtfr t f!.b'lf.w'brws'bbl n w'br.w,tn'bb

rn'i. "r Ul ~ W b 'fnrJUI~frs'bbrnq .[_!UJnw~nLUWJfrb at..brfr f,Uitfwrt u.,,. 
f!.b'f-'t:,UibrwsnLif{!_l nrb wbr/_UibnLtf bb .[_! Ul nUl~ n L U Ul J" b a f._" p b

(' n L t! 'llfuwqnr w n. w b 9 .[! b b r" ';., ~Z"'r"''lr'i.fr 8-r'l 'ltfunLt!t 

fJ.Jb ~-'j,nbw~wb UlbU.f!f!' nrfrb pb(tqnLtf t Ul'i.JW£ .[!UI"-W~nLUWJfr'j, 

at._{!, bf'Uib"" t!frwrrfb.[_! ~br"fn'i. tfr nf'riztfnLtft U.tfbb t!fr .[_!UIIl.W~nLUWJfr"il 

at._ ~Uif'btfr I; ~wbnbW~Uib tnbu.efr pbrb£ frrturfrs Ulturpbr zwm b'[UibW~

bbf'nqz U.Ju"fbU 1 bUifunr'f "fUif'lta'frUI/f>nLtf 'lfrUitur~'i.UIJ f = 2x1 X2 -
-6X2Xs+2XsXt .[_!UIIl.W~nLUwJpb at._(! f.btnf.Jwl t'i.brwubrqn'[ 'f.)"'JP'j, ab~ 

"-"'tfrn{unLfJJu.tf p' 

x1=t1+3t2+2t3 

x2=t 1-t2-2t3 

xa= !2 

pbrqmt! I; wlu"lfrufr ~w'i.tn'b"'~w'b mbu.efr' 

f=2ti+ 6t~-8t~ , 

nrl!. tnUirpbr t bUifunr'l um .... stuJfrs: 

~"'1'9 t wnw2_ 'l"'Lfru, l!.r;.'lr.,u'bnLr fr~'bl. ~w wl'b 111wrpbp ~w'bn'bw~w'b 

mbu.ebrfr tlfr'l"· nrnb9 pbrqnLtf t tn'i.JUI£ .[_!Wfl_UI~nLUUIJfrb at.{!/ U.n ""'r9(!• 

fr'bt."lbu t!/.·'b.e ~urbu'bb'b.e, ubr111 ~br"lnq ~"'"lqwJ t f.bmt.l"'l ""'r9fr 

f.bm. fr •r;.l "I"' J'f "''b'bbrfr umll"'JnLfiiJ"'b 'fb"l.f!nL t! br~nL .f!"'"-"'lfnLuwtfr'b 

at._brfrs tfb~(!_ ~Uif'blfr t pbrbf tfJnLupb 'f.)UIJfrb t_qbrwubrqn'[ afuutfrn{unL

iJJwb o'lbnLfiiJwt!p: u.,'l ""'rsbrfr "fUI.;,tuU{uUib(!_ ~w{uqtuu I; "'Jb P"''ilfrs· 

[Jb pbl_"fpup"' .[_!UIIl.W~nLUUIJpb at..bf' bb.[! 'IPUJ"'f'~,_tf' Pf'"'~Uib, pb'" 

l[n tf "fib .f!U I 

lj~'lpnLtf b'b(jwtff'bbj!l pb 'ffrmwr~'i.nLtf bb swb~wswJ ~ n ,/ "fl b.[_! U 

J!WII.tu~nLUUIJftb at.br f., 'lrtu f.bm t!frUiufrb, pnLuUIUlr1.11Ltf bb 9Uib~UI9tu .. 

~nt!"ltb.eu 'lnrJ"'ftfrs'bbrn'i. t.'i.brtuubr'i.n'l fU"'tfr'b 'd.k"'tfrnfrwL{<IJnLt'ilbrr 
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U'b'i..,e 'lfrurb'i..,e, "f n w'i..t.wJur'i..brfr9 wJ'b'i.. J'p ,ewrr.w~ntUWJpb J,./,_, np'il 

nL bp f tUUb'f 1 pbrt{nLJ' t ~wbnbw~IUb urbu,ep' 

f=C1Yii+ C2Y~+ • • • + CrY;• . 
nrurb'l ct' c2''"' Cr P"l"l' 'l"f'r}"'~P9'i..bp(! 'lf"Jfr9 urwppbr b'i..: O'lurl!

"-"t""- w1'i.. pw'i..fr9• np wJ'b'i.. .!p ~nJ'"'Lb,eu [ilt{p9 ,ewrr.,.,~nLup "'rJ'wur t 
f.wbt{nLJ'J ~IUUIIUfbb,e t.bur/,_JIU[ t_t{bpwufipt[n'l_ 'ft}wJpb J./,_IUpnfunL{iJJtrLb(!• 

Zi=Vc;--Yi• bpp i=l, 2, · - ·, r, zi=Yi• bpp j=r+I. · · · n• 

./l,Jb urpt{wtl f ,eiUrr.wf[nLU"'JPh J.f,_l! pbpnLJ' t 

(1) 

urbu.fpbJ "ff! ~nt_t{tiLJ' t UnpUlUt urbu,e• WJ'I "fWf'I_IU"fbu f wbt.IUJUJbbrfr 

.[!Wti.IU~trLupbbpp 'fnLJ'IUf'jl t ( npnb9 'fnrJw~p9bbf{! f.wt[wuwr bb tfb~p)z 

~wn.W~ntUWJpb J./,_p btr[IJ'W[ urbu,e(! ~wfut{wJ t J'pwJb h[IW f n.wb

'fP9• "'fup"ii,e'i..' f n.w'i..'lp £1"/"f ,ewn.,.,~nw"'JP'b J.ILbpf! pbp1_nLJ' b'i.. J'piL

"iinLJh (1) bnpJ'wl url.u,epbt 1,bur/,_IU"fbu, b[ilb ntbbb,e n IUbt.wlurbbptr4_ 

r ,_,.,'i.,'IP f "- g br~,._ ,e,.,n.,.,~n._u,.,Jp'il' J."-br, "'"fw f-e ~wrbtfr t pbrbL 

(1) urbu,ep'b', pu~ r.bmn' (1)-e pl.pb[ g-f,'b, wJup'i..,e'b' 'l"J"LfiiJnLb nLbp 

t_rf.brwubpt{n'l_ 'fr}wJp"ii, J.ft,.,pnfunLfiiJ•ILb, "ff! f-(! pbpnLJ' t g-p'i..: ~w"iip 

"f• J'JnLu ltn'lJ'P!J• nt_ J'p t_r{bpwubpt/.'!'l 'l,}..,Jpb af,wpnfunLfiiJ"L"ii lP 
~"'f"'l pnfubl ,ewtuu~nLUIUJpb J.fLp n.wb'ff!• tJLuurp J'b'i..,e 'l"'lPu b'i...p 

li.buriLJWL "'f'IJ"L 'i..,ep'b. 

n wlifiwJmlibppg bp~n1. ~nU'UJ.tb}!u, l!wn.wqnt.umJ~Ii ithbp \nU'ut
thl!u qnpa-w~pglibpmL q~wJ~Ii ~qbpwubptl_n'l itL..wt}mJump-Jnt.liGbp~ oq
!int.pjwtfp wJii h. tfpwJG wjli dwuwlimq bli pbptl_nt.U' tfb~e U'Jnt.upli. 
bpb WJ q. ithbpe nt.libli tfphlimJ li n.w liq~: 

flJu [ilbnpbJ'wJP9 ..,,_,.,';.,9 'IJ1,.,r"'-fill"''i., r.buriLmJ' I;' "f r n.wliq{t 
~ntfuttbl!u J!llln.wqnt.Uwjpli ith~ fiwtfwp ~wlinliw~mli mbul! ~wpnq k 
c\-mn.WJbt [ WUfiWJIDUbpp }!Wil.W~UU~fibpp wubfi Up qnt.tfmp' <{JlDjpg 
uunpphp gwli~wgwrr fJnU'UJ.tbl!u qnp~w~~gGbpml: 

'1-pnLfiiJnLhf! J'p ,ept_ ... 1_btf• P"'f'f t "'l'b 'lb"f,enuf, bpp 'lf>urwrNmJ 

b"iJ p f IU ~ W b .f1Ut<IU~IfLUWJpb J./,_bf /,_, np ,.,,fb'i.,p9 ~W(I/,_npif t, f_ilnLJLW

Uif''inLJ' b'i.. J'pwJb Pf"'~w'i.. 'l"rtlw~fr9fibpm:[ 'ltlwtfr'i.. M~.wfn[um[iii"L"il

'i..bl'' ·al'l 'lb"f.e"._J' "'f'l-b'i.. "t. P"f"l' ,ew,.,.,q,,""'IP'ir J.iLbre ~wrbtfr t 
pbpbl (1) urbu,efr'b, ,eru'i..p np w1'b ~"'f"'l t "f"'f,,.,'i.,pbl pw9wuw~w"U 

filr/.fr9 .e"'n.wl[nLup w{'J',.,ur r.w'i..bc: flw19 bfilb J'b'b,e w1J-,f ,ewn.w~nruwJJril 

aiLp GnpU'wt mbul! w'b1_ ... 'bb'i..,e ""~ ,ew'i..p w'bt. ... Jur'i..bpp ,ewn.w~nLup'i..brfr 

'l"._J,.,re' 'l"LJ'wrbtfr'i..bpf! r[br!lrw6 +1 ~-.r -1 'f•r.}u•ldrs·'i..br"rf• "'"l"' 
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f.bzur t 9ntJ9 ur"'l• np wtfb(i U~ ~JlW~WU }!Wil.W~fil.UWJ~U UR ~pw~ruli 
<Jnpt}w~~glibpntl_ ttl_hpmubptl_nq qt}wJ~Ii ithwt}m)um.pjw6 oqlint.p-jwtlp 
ftwpbt~ k pbpbt Gnptfmt mbul!~: 

f>pn,e, n ,.,'i.,(,.WJUJbhpp9 f tr.Wb'fp f J,./,_(! pbpt{nLJ' t ~IUbnbW~W"j, 

mbu,ep. "fl! ~·urbtfr t (b[ilb r.wp~ t' pnfubtnt/. ,.,'i.,f,.wlur'i..bpp r.wJ'wp

ilbpf!) 'lfbl r.bur"-Jwl ~br"f• 

npurb'l c1' c2'"'' ck' Ck+l• ••• ,Cr P"l"f 'l"rtlwltfr9'bbrl! 'lf"lP9 urwp

pbp 'lf"'~"''i.. [ilt[br b'i..: lln 'lb"f.e"._.r frrw~w'b 'l"rtlw~p9'bbrn'l 

Zi -fClYi· i=l, 2, · · ·, r, Zj=Yi· j=r+l, · .. , n 

'ltlwJpb t_t{bpwubpt[n'l J.ILwrfmfunLfiiJnLh(! f-(! pbpnLJ' t 

2 2 ~ ~ 2 
f= zl+z2+. • . + z k-zk+I-. . - zr 

"hnpJ' "'l utbu.[!p'in 

ll1uurb'l J' urbn'l .[!W"-w~nL up'i..bl'P l!'i.,'lt,.,u'bnLp {ilpt{(! '-wt[wuwp t 
AILp n.wb'fpb: 

l•rw~w'i.. .[!u.n.w~nLuwJpb af_,_l! ft"'fblfr t 'i..npJ'wl urbu.[!p pbpb[ ppw

fP9 urwppbp z"'ur J.ILwpnfunLfiiJnLbbbpnt{, £1"'19 w'i..f,wlur'i..bpp f,.,.,J',.,pw

L,_,.,lJ'w'i.. {,_zurnLfiltwJ'p, "'l'i., pbpt{nLJ' t J'p,.,Jb J'b~ 'i..npJ'wl urbu,epz /ll'l 
t.wuurwurt{mJ' t r.hur"-l"'l ~"'r"-nr [ilbnpbJ',.,Jnt{, np~ ~nplm.u k ~pw~wli 
J!Wil.W~DI.UWJ~U uhbp~ ~fibpg~WJ~ opbfi}!• 

'l.Jnptfwt mbu}!nt.U, np~li phptl nt.tf k Ul~JWl }tpw~wli J!Wn.w~m-
UWJ~Ii 6.k~ ppw~wli t~bpwubp~nq qt}wJ~Ii ithwt}m}unt.p-jwUp 1 'lPW~wG 

l!wn.wqmu~libp~ p~lJ.e h. pwgmum~wli J!Wn.m~mu~libp~ p~q~ ~m}u
tl_ wrr ~ bG WJ q. ithw~mJunt.pjtiiU ~GmpDt.p-Jmli~g: 

'~-P9"L.e• pu~w"fbu, xl' x2•'"' Xn w'br.wJur'i..brfr9 r rr.w'b'lfr f ,ewrr.w-
IJnLUWJpb J.f,_l! 'i..npJ"wl urbu,ep t pbpt{wtl bp~nL b'l_wbw~nt[' 

f 2.1 + 2 2 I 
=Ycr · · YK-yk+l- · · -y,= 

=zi + · • · + z7-zi+l- · · ·- z;z (2) 

cflw'bp "[' xl' Xz••OOJ Xn w'i..t.wJur'i..brfr9 Yt• Y2''"' Yn w'i..t.wJmbbpp'i.. wii-

9"L" (! ~w'""'f'J"'rt t t_t{bp,.,ubpt[n'l 'l,}"'IP'i., M•wpnfuiiL{iJJwJ' P• "'"'"'• 

t.w~w'fwpJ.wp"'f• bp~f"f'l ,.,r,t,.,.,Jm'i..bpf! bnLJb"fbu 'l,}"'Jbnpb'i.. ~wpurw• 

li.wJurt[b'i.. w':"''l.Ph w'bt.wJut'i..bpp J'pt_n9nt{, eum npnLJ' 'lf"lP9 urwppbr 
'1-burbpJ' Jr'b,.,'burnt{' 

n 

Yi= ~ aisX8, 
s~L 

i=l, 2, ... ·"' (3) 
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u 

Zj = ~bjtXt. ~=), 2, • • • ,. n,. 
t=l 

(4) 

(!UUJ nrnLII IUJU"'b'l ILU 'lnrJwllfrsi..brfrs ~-qJwJ '1bmbrtlfrbwbm[! mwr

pbr t- qrnJfrs• 9-nrJw~fryilbrl!• f>'bt"'bu (3)-m.J, wl'b"'bu t"t {4)-nLJ, 

frrw~w'b pqbr b'bz 

Z.wtlwrb'b.e, pb k<l 1.. 'lrLi...e t.bmi.Jwl t.wqw•wrmPJnL 'b'bbrfr 

ufrumbtl[!• 

(5) 

bpb 1U J'1 t.wqwuwpnL{J JilL bbb rfr awfu ,j wubp(! z/rn/uUI(>pbqbb ( 3 )•fr!J 

IL { 4 }-fry qbpy{'wJ frrb'bg wpmwt.,u J"'nLp J"Lbbl.pnq, Jb'b.e ~umwbwb~ 

Xp x2,_. •• , X 11 wb~wJmbbpnq n - [ + k 'fJwJfrb t.ruJwubn t.wqwuwrnLJ

'bbpfr ufrumi.Jz lJ.J'l ufrumbtfuul t.wqwuwpmJ'bl.pfr {afrql! •frn~r f- wb

t.wJmbbpfr pqfrs• muu•fr• fr'bt"'bu Jb'b~ 'lfrmb'b.e § 1-/•s• Jl.r ufrumb,J'i, 

m'i..fr O: p a.2 , • • ,, 0: 11 n1_qpnJw~wb fli•w~wb lnLJnLJ: 

IJ.JJ,j {2) t.wtJwuwpm{aJnL'i~nLJ pnfnf' y -'bbp{! 1.. z-bp[! •frnfuwrfr

'i,b'b.e ( 3 )·fry f.. ( 4 )·fr,'J . qb{'9f'IUJ fz 1.,bby IU('tnW!)IUJUJnLp JnLbbbpnq 1 nrfrs 

t.bmn u,'bt.wlm'bbpfr qm/uwpb'b mb'lw'1rbi...e frrb'by a.l' o:2 , ••• , !7.0 wpJb,e- , 

i..brf!' IJ[ilb, ~-rf.nLPJ•ub t.wtlwr Yi 1.. Z j wbt.wJm'bbrfr t.wtlwr 1UJ'1"ffrup 

mb'l"''1fnLtlfry umwyqn'l wpJb.e'bbp[! 'bzw'bw~b'b.e Yi( !7. ) 1.. zj{ ct )• W"fUI 

zi..nrt.M (5)-fr, (2)-fr z/rnfuwrbi.. umw9tJnLt1 t-

(6) 

t.wqwuwpnLp JriLb(!l 'flwb[f nr (3 )-m.J f.. ( 4 )•m.J pn[n(' 'f"('Jw~frybbp(! 

frrw~wb b'i,, W"ftu ( 6} t.wqwuwf'm.p JWb ,J bp_ ,J mbnq pntnr .[_!Wttm~nL-

uJt'bbp(! '1rw~wb b'i,, mumfr 1.. (6 }·fry t.bml.nLJ t"• "f' pnl"l' · wl'1 .ewn.w

~nwfr'bbp(! t.wqruuwp b'i, 'lf'"lfrt ll.Jumb'lfr9 t.bu,l..nLJ b'ir 

(7) 

t.wqruuwpnLfiiJm'b'bbp[!: lfJnLu ~n'ltlfrs• et 1 , a.2 , ... , ct 11 pqbpfr (!hmpm{aJw';, 

t.wtlwawl'it, 

Zzt.J(a)=O, · · •, Zr(a)=O, • ·, z0 (a):-O• 

ll.Ju"'frunq' n w'bt.wlm'bbpnq 

Zi=O, i=l , 2, · · · , n 

fi 'f,}WJfrb t.wJwubn t.wqwuwpnLJbbrfr ufrumbJ{!> t.wJwawJ'il (7 )•fr f.. 

(8 }-fr, nLbfr Cl p a.2,.,,, ct0 nl_ 'lf'"'l"'~wb LnLJm.J{!, wlufr'b.e'b' WJ'I ufw

_24)0 

urbtlfr '1bm&pJfr'bw'bm[! "'bm.e f- t.wqwuwp tfr'bfr 'lf'"Jfr: flw/9 WJ'1 t.w

IJwurnJ f- ( 4) 'lJwlfr'b al..wz/rnfrrnL{aJwb ltJbpwubpqn'l tfr'bbtnLbt lJ.J'I"'frufr 

f.w~wunL{aJwb ~'fWb.j! bwl.. wJb '1b"'.enLtl, b(i/, bi..pw'fpb'b.e L<K• ll.lu

Lnb'ffr9 t.bml..uLJ f-, "{' k=[t iJ'bnpbJw'b W"fWSntStJwtl f-t 
1

1-pw~wb .[_!Ulti.UJ~nLufrbbrfr PfrtJb WJb bnpJw£ af..nLJ, npfrb pb(l

-4_mJ t mqJwl frpw~wb .ewnw~nLUwJfrb at.{!, ~nlquLJ t tujq. t\I.J.p ~lib-p

·g{ttuj~ qpwqmli ~liqbl!u, pwywuw~wb .ewnw~nwfr'bbrfr Pfr1l!' ~libp

g~mJ~ pmgmumqmli ~fiq.b-l!u, fru~ fr'bbpyfrwJfr 'f('W~wb 1.. pwywuw~wb 

Jt'b'1b.eui..brfr mwppilpnLfilJnLb[! ~nltJnd f- f t\LL~ u~qli'.llutnql: 

fTJwp'f_ b np mqauJ n.wb'ffr 'fJ."f.j!nLJ qbp{! uwt.JwbauJ bpb.[_! pqb

'f'fr9 nri..t- ,/b~{! wr'1b'iJ Lrfr1. "f'nzmtl t- ,JJ11LU br~uwfr'b, 'ffW t.wtlaur 

Ia t.bmw'lw ai..-~br"'m'l'bbrfr Jbp_ ~wrbtfr t funubl mJ'1 brb.e pqbrfrs 
npl.l; Jb~fr ,J wufrbt 

ff.JJ,j w"fwynLybb.j! t.bml. JW£ P b n {' b J w b. 

flpmqmli qnpchuqpgGbpmJ. n mGfimJwlib-ppg bpqm. }!tunw~m.uwj~li 

uLLbr WJU ll U~llljli UIJU dmuwGwq qrupb{p k : pbpbt ub-qp UJDl..U~Ii 

·~pwlpuG q~wj~fi' pJ.b-pwubptJ.n'l oLLmtJmJunt.pjtuli oqGnq>jtuUp., bpb WJq. 
O.L.bp Ei DLiibli lin'-j li nruliqp ll lin'-J li urq UIUUlftl..pe: 

f>rn.e• '1frsnL.J! f at.£! pbpqnLtf t g at.fr'i.. frrw~w'ii ltJbrwubpqn'l 

.at.unfrnfrrmf!Jwtfpt lfb'b.e 'lfrml.'it.e, nr WJ'1 al.wtfrnfumPJntb{! lfr z/rnfunu! 

a/..fr Tl.UJb'f(!: ll.Jb lfr ~wrn'f z/rnfubt f.. ufr'fbiUtniiL('(!> .j!Uibfr np1 t,UJ~UJRUI~ 

'1b"'.J!"LJ, f- {! t. g- 'i.. ~pbprJbfr'b mwc•pbp bnpJ wl mbu.ebrfr, fru~ wl'1 

-'1bJJf.j!nL,J f at.{!, t.w~wnw~ fr'bbpyfrwJfr opb'b.efr'i.., ftpbpqbp wl'1 br~nL bnp

Jaut mbu.ebrfrbt Z.w~··lfiUJ('aUJpUJ('I bpb f 1._ g af.bpb ntbbb biiLJ'j, nwb'f(! 

./,_ bllLJb ufr'fbwutnL{'(!• u•"fw bpwb.j! pbpqnttl b'i, Jfrl..bmJb bnptlwl mbu

.efr'b, w1'1 "'wm6.aunnq tL bpw'b.e ~wrn'l b'i, pbpqbl ,fblt[! Jlnwfr'bz 

b[ilb mpqautl f- g .ewnwftnLUwJfrb M...{! ~wbnbw~wb mbu.entJ' 

g = b1 Yi+bly~ + · · · +bry ~ , (9) 

nrfr 'lnf'J-~frg'bbr£! 'lf'"Jfrs mwppbr frrw~wb [ltJbr b'i,, LU"fUJ ~wr'l b 
•nr IUJ'1 af.fr n<»b'f(! r.wiauu,;.r t- [ • frt ll.tbnLC.bmf.., O'fmtJbtntJ WJ'f-"ffrufr 

al..{! bnf'Jwl mbu.efr pbpb[nL qbp(' 'bzqwtl b'lwbw~fry1 t.bzm I; mbu'bbt , 

'"I' g ill..fr fr'bbpyfrwJfr 'l{'ut~aub fr'b'1b.J!u{! t.wtfwuwr I; ( 9) t.wqLUuwpm{aJwb 

•mt ,J wufr '1rw~wb 'fnptlw~Jt.'!'bbf'fr pqJt'b: lllumbqfrs 1.. 'bwfunr'1 pbnrb

JmJfrB pfumJ f- LUJu"'frufr bqpau~wynL{aJnL'b' 

f }!lliRtuqnl.UtuJ!tli t\I.J.Ii WJU ll urwJii WJfi Jmumliru\1 (!)) aL.e 
~ndibliw np111bu ~P qmlinliw~wli mbuJ! , b~b f t\u~ nruliqp fiwtJ.wuwp 

k r-~ LL tUJq t\LL~ ~librg~wJ~ qpmqmli ~Gqb}!u~ fiwtJ.wuwp k (9)-~ 
o~J-pwqwli qnp~wqpglibp{1 ratJ.rG: 
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8rnhaJ.nq rwn.wltnLUWJia6 althrt PwqJ'w"lwm~hln<f n ,Mwtm'bbrfr!l 

gw'b~wswt} br~m. yt}wtfr'b aJ.br \ 

1l=a1x1+a2x2+ · · · +anxn. <JI=b1x1+b2x2+ • • · +bnXn, 

Jb'b,e. "fWr'l !; ' ~umw'bw'b,e fr'bt-nr ,ewnw~nLUWJfr'b aJ., fit P"l"r .eou

"-W~tiLUWJ/r'b al._brf! ~wrblp !; 'iJbr~WJW9bbl br~nL yJwJp'i, af~_brp wrmw

'lrJWlf utbU.[!rt.[, J. J'b'j,.[! aymrtLJ' bb.[! ym'i.bl UIJ'j, "fUIJJu.tbbbrf!• rrrrtb!f 

'1/,"f.[!tiLJ' Ull'1 mb'l_p nL'i.fr, u.tJufr'i.J!'j,' rrrrrb9 'f/,"f.[!tiLir .[!UI"-UI~tiLUUI/f'j, 

A"-e wpnntl_n'l k: 
f(x 1, x2 .... , Xn) IJ.ntl'unbl!u l!wamlJ.muwJJtfi &\h)! mpnfitl_m_tl' k WJii 

h tl'~mJii WJ6. dwtl'w6.w1J., bpb Gpw JLmfiq)! t~tni!P IJ.wu nmtl_muwp k 
bplJ.m.up: f(x 1• x2 .... , Xn) ppw1J.w6. .J!WILwlJ.rn.uwJJtli &\h)! mpnfitl_m.tl' k 
WJfi h. U~WJfi WJ6. dwuwliwlJ., bpb IJ.wu 6.pw awfiq)! ub~ tk tl'blJ.~g. 
"'wtl' JLwfiq(! fiwtl_wuwp k bpqm.u)t, {lUIJ. u)tq6.wmnt.p)!' qpnj~: 

'iwfu 'ffrmwr~hb,e 9 J. ~ 'f,}W[fb at.brfr wrmw'frJWLf!l bpb U1Jf. 

\ Ai..brfrs yn'bb J'b~l! 'll"'lw~w'b !;, WUfW 'brw'bs wrmw'lrJWlf! ~Lfr'bfr 'lrn 

\ 'ftlrJw~frs'iJbrn1_ J!UIRW~tiLUILIJfb aJ., WJufr'iJ.e'j,' brw llWb'f(! 0 !;t bfl' 

"<f £.. ~ yJwtfr'i. at.ilrf! r.wJ'bJ'wmw'~w'b b'b' 

\ <jJ = Ctf, 

f!U_UJ nrnLJ' c=f=O J. 9 aJ.(! qrn JW~Wb f_!;, WUfW pn'l, orfr'iJw~p f,wJ'wr> 

a 1 iynrJw~~91! Lfr'i.fr 'lr"IP9 mwrphr' 11.1'1 1b"l.end yt}wtfr'b t1_hrw

,i£r1n'l 

Al..wpnfun'-flJnL'i.(! Cfl'f .e_umw~nwwl~'j, aJ.l! phrnLJ' !; 

'f<Ji=cyi 

mbuJ!P' ll.p_ ~n'lJ'nLJ' 'lr1_wJ !; 1 nw'byfr ,ewnw~nLuwlfr'b aJ., WJ'1 UfUIUF

fi.wnn.[ l;l 9~ J!Uinu.t~tiLUWJ~'j, aJ.f! btiLJb"fhu tiLbf 1 nwb'f(!l 

fou~ b(lb, .[hnw"lbu, 9 £.. ~ '1-Jwtfr'b a!.bre t.wJ'bJ'wmw~w'b th'i.~ 

IM"fUI {/f-t'l_1 orfr'i.w~p t.wJ'wr, 

I a1 
a

2 l+O• 
bl b2 

y1=a1x1+a2xl+ • • • -t-anXn, 

y~=b1x1+b2x2+ · · · + bnXn, 

y;=x; lrrr 1=3, 4, • • . , n 

'f ,}WJfb aJ.wtfrnfunLfllnl-b(! ~lfbp t1bru.tubr1_n'l J. u.tJb 9~ .[!u.tRLU~tll.Uu.t
J fr'i. aL..I! pbrmJ' t 
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UJhu,ept lJ.p_ J'wum.J' 'fr1_wt} !; 2 nwb'ff J!WRW~tiLUWJfb aJ., nrf! frtu~w'i, 

'fnrt}w~ps'iJbrfr 'fb"f.[!ntJ' nLbf 0 upybwmnLrf!l 

ll.'bs'bh'b,e r.w~w'lwra "l'b'IJ'w'b WUfW9"'-19P'bt b[lb ,ewnw~muwlfr'b 

AJ.fr nwby[! r.w.[wuwr !; 0-fr, WUfW WJb, w'bznLzm, ~wrhlfr !; '1frmhl nr

"ibu br~nL yt}wtfr'b M.r.hrfr wrmw'lrlwl, "l"''bsfrs J'h~l! 'll"'lw~w'i. l;t 

~hmn, 1 nu.t'by/r f(xl' x2''''' Xn) ,ewnu.t~nLUu.tJpb M·e t1hru.tuhr"-"'l 
2Ju.tJpb aJ.wpuptnL{IJu.tJ' p phr1_ nLJ' !; 

f=cyi. c,PO 

f = (cy1)y1 

u.hu,efrt Yt-l! yJw,'bnrb'b wrmwC.wtmhln1 XI' x2, ... ,xn·"''' J'b'b,e f .ew

nw~nLUWJfr'b aJ.(! ~'bhr~WJU19bhb,e br~IIL yJwtfr'b aJ.hrfr wrUJUI'frlwlfr 

Ulhu,en.[t If.hrp_w"fbu, 2 llUih'fP .£.. 0 ufry'bwmnLr/r f(xl, x2''"' Xn) ,ew

n.w~nLUWJfr'b at.(! t1_brwubr1n'l 'ft}WJfb aJ.wtpnfump,wJ'p pbr1_tiLJ' !; 

f 2 2 = Y1- Y2 

utbu.efr• WJ'f mhu,efr'i. ~phr1_fr bwJ. 2 llWb'ff swb~wswJ ~nJ'"flb.eu ,ew

IIW~IILUwJfrb aLter Uw~wl'b' 

Yi-Y~=(y ,-y~)(y,-1-Yz), 

nrmh'l ':/ ; -(! IL ':l2'l! x,. x2""1 Xn·/r J'frt.".'J"" yJwtfr'i. wrmwr.w,mnL
fiiJnL'b'i.brm[ pnfrtwrfr'i.bln'-9 '>hmn, wp_ J'wunLJ' ~umws.[fr hriJnL y<lwtfr'b 

~!.brfr ·w,-.mw'fri·,...,F .fil'b -nrbJ'w'b w"lw9"'-91wJ /;t 

,. r w ~ ... 'b 'l"rJw~frs'bhrm/ n w'bC.wtm'i.hrfrs ~w'lJ'.[wJ f ,ewnw

IJm.uwlfr'b at.(! ~n1_1_tJLJ' ·l' "fl(lWqWU Df1D2j\lll t\h, bfib UIJ'j, pbr1_uLJ' I; fl 

"1-r w~ w'b .[!UIIlW~nt.up'bhrfrs IJwqJ'1_u.tt} 'bnrJ'wl u.bu.[!/r• Ullufr'i..e'i.' hfilb 

tiUJ'1 aJ.p J.' llUib'ff!> J.' pbhrsfru.tJp 'frW~W'j, fr'i.'fh.[!U(! t.w.[wuu.tr IJ'j, u.t'i.

•f,UIJUI'i,brfr fil.[fr'i.: 

~hmlr.Ju.tl pb,.rhJ'w'i. t.'i.u.tru.t"-"r"'-filtn'-'i. I; UJU>lf" p'i.nrnzbl"L 'lr-

'ltu.t'b nrnzJUil J!UIIlWfJnl-Uu.tJp'i. aJ.b{'/!' u.tllUI'j,9 UIJ'1 aJ.brf! ~w'i.n'i.u.t~UI'j, ~tud 

'i.nrJ'wl mhu,e/r pbrhl"'-' 

l'pwlJ.wli qnph-wq~glibpntl_ Xp x2, ... , Xn wfifimJmfibppg l!wn.wlJ.nL
UWJJtli nh6 WJfi h. upmJli WJfi dwuwliwlJ. qtJtfip qpw~wfi npnzJwl &\It, 
bpb WJI} wlifiwJmlibpJt gwfiqwgwrr Jtpwqwfi wpdbj!llbpp qbutl!nd, 
npnfigpg qnfib tl'bq(! qpnJJtg mwppbp k, WJI} nL..e eliqnLUD\.U }; qpm
!Jwli wpdb }!libp: 
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u 

Yi=~a;ixi, i=l,. 2, .... , n1 
i~l 

(2) 

npfr aii 'f:"pJw~fr!J'bbpf! frpw~w'b [Jqbp b'b "- la;il 'lbLnbpJ'fr'bw'bLnf! qpnJft!T 

Lnwppbp /;t bpb tib'b.[,! !JUI'b~w'bmJ b'b.[,! f-nLJ' x1' x21"'1 Xn w'bt.wJm

'bbpfr'b LnW[ !JW'b~w!Jwr} frpw~w'b wpclb.[,!'bbp1 npn'b!Jfr!J 'l:n'bb J'h~l! 'lP"lfr9 

Lnwppbp I;. w"lu' ~wpblfr I; 'bwfrt wl'l wpclb.[,!'bbpf! wb'lw'lpbl (2 )-/'1 
J'bl f,_ t.hLnn Yi-fr t.wJ'wp UUlUI!JUI,} wpclh.[,!'bbpf! wb'lw'lrbl (1)-fr J'bp_t 

t~wmh'b./,!1 np (2 }-frs uww!]qwJ y 11 y2, ... 1 y 0 -fr wpclh.[,!'bbpf! tli'b ~wpn'l 
JfrwclwJ'w'bw~ pnl"Pl! t,,.,qwuwp tfr'bbl qpnJfr1 .[,!w'bfr np t.w~wnw~ 'lb"l
.[,!nLJ' tfb'i..[,! ~uw.w'i.wJfr'bJ! 1 np 

n 

~a;ixi=O', 1=1, Z; • · • , n· 
j ~ l 

'l:t}wJfr'i. t.wJ'utubn t.wqwuwpmJ''bbpfr ufrumbJ'l! ~nL'i.h'bwp nt.qpnJW~w'ir 
1mt}mJ'1 wt'i.fr'bl. 'bpw 'lbLnbpJ'fr'i.w'i.Lnf! t.wqwuwp ll; qpntfr• y 11 y21 ... 

Yn·/r t.wJ'wp 'f:LnwJ wpclb.[,!'i.bpf! mb'l"''lPblnq (1}-fr J'bp_, J'h'b.[,! ~umw
itw'b.[,! f -.lJ.fr wpcfk./,!{!1 npf! t.wquruwp /; fi frpw~w'iJ flqbpfr .[,!Wnw~nLUfr
'bbpfr 'f:nLJ'wpfr'i.~ npn'b.[,! nl_ pn[np'b b'b t.wqwuwp 'lP"Jfr• t.bu.J.w"lbu1 WJ'l
wpJh./,!1! frtuLnnpb'b 'lpw~w'b /;t 

l.ut~W'lwpawpwp I 'lfr!Jnt .[,! f aJ.l! 'lrw~w'b n P"ZJW[ aJ. t/; I LUJufr'bJ!il'" 

'bpw ~.UJ' "_IU'i.'l:l!• ~.UJ' fr'i.bp!JfrwJfr 'lpw~ut'b fr'i.'lbJ!ul! P"J!P I; n·frs 
IJ.l'l 'i.zut'but~mJ' 1;, np WJ'l J.J.fr 'bnpJ'wl uthu.emJ'1 npfr'b pbp1_nLJ' 1; w 1'b, 

wuh'i..[,! filb ( 2) 'f:,}UIJfr'b t1_bpwubp1_n7 al.wfn/ump JW'b o'l:'bmp JwJ' P• 
'bnp w'i.t.UIJLn'i.bpfr!J 'f:n'iJ/z J'b~frl opfr'bwf y n•fr, J!Wn.W~ntUfr'b ~wJ' fru"f.UIIt 

pw!JwlfwJnLJ' 1;, ~.l.J' "f.wpnL'bw~1_,LJ' I; pwswuw~w'i. 'bzw'i.m/_t 8nLJ!f 

mw'i..f!J np wJ'l 'lb"f.J!nLJ' ~wpb[fr /; XI' x2, ••• , Xn w'i.r:.wJm'bbpfr t.wJ'wp

(!iiLnpb[ wl'b"tfrufr frpw~w'i. wpclb.[,!'bbp 1 npn'i..[,! nl_ pn[np'b b'b t.wtJwuwp

ll_pnlfr• J. f J.J.fr wpclb.p'b . w!'l 'lb"'.J!"'J' ~U.J' t.w•Jwuwp I; 'lP"Jfr• ~,;,J' 
'bmJ'bfru~ pwswuw~w'i. 1;: IJ.J'l"lfrufr wpclb.[,!'bbp ~tfr'bb'bl opfr'bw~fr t.wJ'wp, 

x1' x21'"' Xn w'br:.wJLn'i.hpfr WJ'b wpclb.[,!'bbrl!• npn'b.j!· J'b'i..[,! ~ULnw'bw'b.[,!, 
bfilb 'lpwJ'bpfr ~w'bn'bnq ["L<lh'i..[,! wJ'b 'l:<lwJft'b r:.wa/_•uuwpn,J''bbpfr ufru

urbJ'l!, npn'b.[,! (2)-fr!J umw!JtJnLJ' b'i. y1=y2 = ... , Yn-;=0, Yn=l 'lb"f..[,!nLJ't 

"P"J!' Xp x21"1' Xn w'i.t.wJw'bbpfr wj'l wpclb.p'i.bpfr 'lb"'.J!"L" f J.l.fr wr
clb.[,!f! t.wqwuwp I; ll_pnJfr• b[Jb y~-'b 1/r J'Ln'i.mJ' WJ'l J.J.fr 'i.nptlwl urbu-
2M . 

,e/r Jbt,1 fL t.wqwuwp I; -1-fr1 b[Jb y~-'b J'm'bnu/ I; 'bpw 'bnpJwl mbu

,Jl/r Jb1_ pw!Jwuw~w'b 'bzw'bnqt 
a,u pbnpbJ'w'b O'f:UJW'f:npJ1_nLJ' I; wJ'b'b UJb'[l ntp ~frpwnqntJ' b5. 

. 'IPW~w'b npnzlwl .[,!Wn.w~nLUWJfr'b aJ.bpf!' Pwl!J WJ'l pbnpbJ'wJfl J'fr!.n

sn1_ t.'bwt•wqnp lb bt'bbtn1_ J.l.fr 'fnpJw~fr!J'bbpfr!JI 'lwLnhL 'bpw 'lpw~w5. 
npnzlwl tfr'bb[nL J'wufr'bt IJ.J'l illlfUIUlUI~fri, I; JwnLUJnLJ' J'fr nLp/rz (Jbnph

J WJ npf! Jbi,,f,! ~J./,_w~b p"f.bi,,f,! f,_ ~W"f.LU!JnL !Jbi,,f,! J'fr ocfw'b'lw~ t.wu~w!JnL-

PtnLi, J'mJblnL!J t.burnt . 

'1-fr!JnL.[,! mqwJ I; n wMwJLnilhpnq f,_ A=(a;j) J'wLnp/r!]nq ,eutn.IU

~nLuwJfr'b f ML(!I U.n J'wLnp/r!J/r L 21"'1 n-p'l ~utp'f:fr J'J.'bnp'bbpf!t npn'b,e 

f!.'b~wt} b'b 'bpw qbpfr'b J.wfrt w'b~JnL 'bm J', w1ufr'bJ!'b' 

au a12 • • · a1k 

a 21 a22 . • • a2k 
.· ..... 

j au al~ • • • alfi 

a21 a22 • • • a2n 
. . . . . . 

Jfr'i.np'i.bpf!1 npn'bsfrs 1_bpp_fr'i.f!1 •u~'i.bpl.wpwp1 t.wll'f!'i.~'bnLJ' I; A J'wmpfl-

9/r 'lhLnbpJ'fr'iiw'i.Lnfr t.bm I ~nt1_nd h'i. r J.l.fr qlJ.uanlnp uplinpGbp: 
foputqw!Jfr /; t./JmJ.Jwl {J b n p b J' w i,, 

Jlpm~mG qop·m~pglibpmJ. n imGiimJmlibppg f }!mnm~Dl.UWJpli nhl! 
mJG h upwJii mJG dmumlim~ ~1plip qpm~mli npn2Jml ah1 bpb Gpm 
PUlDP cnJumqnp upGnplibpe }uumopbli qpm~mli bli: 

ll "1. Ul 9 n L l !Jl n=I 'lb"'.J!"LJ' f!bnpbJ'w'i. f.frzm I; I .[,!w'i.fr np f-(! WJ'f 

'lb"l.[,!mJ' nL'i.fr ax2 mbll.[,!f! J., t.bLnl.w"f.bUI 'lrw~w'i. npnzJwl M .. I; wl'b ,_ 

JfrwJ'iJ LUJ'iJ cfwJ'w'bw~1 lzpp a>Ot flLUmfr1 {JbnpbJ'wi, J'lzi,.[,! ~W"f.W!JnL!Jiz'iJ,e 

fl w'bt.WJUJ'b/zpfr 'lb"f.J!fr t.wJ' rup1 f!'iJ'l RL 'iJblnq1 np (n -1) .'i.f:.wlUJ'iJbrfrs 

J!WRW~RLUWJfr'iJ J.J.bpfr t.wJ'wp WJ'b Wp'lh'b W"f.UI!JIIL!J1_Uir} /;t 

'Lwfuw"'.bu w'i.b'b.[,! t.bwi.Jwl 'lfrLnn'[nL{JJnL'i.f!• 

bpb A J' utmpfr!J ~utqJ'n'l frpw~w'i. 'f:npJw~fr!J'bbpnq f .[,!Wnw~muw
lfr'i. J.l.fr 'i.~wmJ'wJ'p ~frpwnqmJ' I; Q frpw~w'b J'wu•pfr!J m'i.b!Jn'l t1_bpw

ubp1_n'l 'f:tlwJfr'iJ J.J.wpnfrtmfi1JnL'iJ1 Ullll_111 }!WRW~D\.UWJpfi nhft qbmbp
lf{tfimfiml! (wJupGv.li' Gpm ummppgp qbmbpupGmGmeJ PP G2m61! lit 

t}m)unut: 

"r"J!• aJ.wfnfrtmfJJnL'bfr!J t.bmn J'h'b.[,! uLnw'bnLJ' b'b.[,! Q' AQ J'wLn

pfr!J nL'bbsn'l .[,!WRW~nLUWJfr'b aJ. f,_l .[,!W'bfr np IQ'I=IQ!, Ul"f.W IQ'AQI= 
Q' 1/A/!Q]= IAI • IQ[2, WJufr'bJ!'b' !AI 'lbmbpJ'fr'bw'bml! pwqJ' W"f.LULn~1_m J' f' 
'lPw~w'b {Jqnq t 

?- /r!Jnt.[,! wlciJ' urqwtl I; 
n 

f= ~ a;jXiXj 
i, i~l 
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n --1 , 

f=)' (X1, x 2, • • • , Xn -1 ) + 2 ~ a i nXiXn+annX~, 
1= 1 

(3) 

nrurb'l. rr ~'iJ ~lfrifp fi -1 UJ'iJf,UIJUI'iJbrf!J .[!Uir&.UI~IILUUIJf'iJ J.[,, nrf! ~UI'f.JqUIJ 

t f J.J.p Xn Ul'ilt:,UIJU7f! l."iturnL'iJUI~ntz U1'il'ltu.!'ilbrfr91 IJ.n rr aJ.p 'ILP.U11.nr 

Jp'ilnr'ilbr'il, u.~'ilhrl.tupwr , f.tu.!e'iJ~'ilnL.! h'il f · J.J.p 'llfr.wqnr Jp'ilnr'ilbrfr 

f.bur, pwgfr, pf.wr~bt qbr?fr'ilfr9' 

'1-p!J11L.[! f af.(! 'lrwffUI'iJ nrnztwl aJ. t1 IJ.J'I 'lh"f.[!nLJ 'f af.{! 'iJnLJ'iJ

"tbu ~tfr'ilp 'lrUI~UI'il "r"2.JUIL J.J.. b[ilb 'l"J"LflJnL'il nL'ilb'ilwtfr'il XI' x2'"" 
Xn ..,'iJr..wtur'ilbrfr t.w.!wr WJ'il"'frup wrrlb.e'iJbr, nrnil.e "l. P"l"ril b'il 

t. ... 1_..,uwr 'lr"Jf 1 J. nrn'ilg '1h"'iJnLJ cp J.[,{! umUJ'iJnLJ t "l. fr.puur 'lrw- ... 

~UI<;, Ulrrlb.e, Ul"fUI' LrW!JIIL!Jfrl. ~hr"'"" e'ii'1'1L'ilhtn1. Xn=O , Jb'iJ.e , t.w
JwatuJ'il (3 }-fr, ~uurw'iJwJp'i,.[! f af.p f.wJ'wr 'iJnL('jl"fbu nl_ P,puur 'lrw~w'iJ 

wrrlb.p, l_'iiWJUI,} x, , x2"" ' Xn w'ilf.wJUt'ilhre nt P"L"ril b'il JpwrlwJw

'ilw~ f.mqwuwr 'lr"J"I aJ'I "f1UUI(,.Wr&.n1_, fr'iJ'IIIL ~urpq b'iJfilw'lrnLPJUI'i, 

f'..wJu.a~l'iJ, cp a£[• P"L"r 'llfuw1.nr Jp'ilnrilbre• UIJt•p'iJ.e'il' f a.J.p P"l"P 

'llfr.wqn(' Jp'ilnrilbrf!' pwsfr qbn_fr'ilfrs • P,uurnrbil 'lrw~w'il b'il : f>'ilt qb

rwpbrmJ t f Up qbn_p'iJ '1Lfr.w1.nr Jp'iJnrfr'iJ, wlufr'ill!'il' A .!wmr/rs/r 

'1bmbrJfr'iJUJ'ilmfr'il, Ul"f"' 'ilrw 'frUI~w'il tfr'ilhlf! pfr.,LJ t" t.buri.J"'l 'il~w

urwttiiLJ'iJbf'fr9· f Up 'lrUI~UI'il nrnzJwl tfr'ilbtnL!J pfr.nul t , nr 'IJwJfr'il 

t1.brUiubr1.n'l AJ.wpnP,nLfJJIU'il O'f'iJnLfiJw.!p 'ilp•u'iJ ~wrbLfr t pbrbl n 
'lrUI~UI'il .[!UinUJ~nLufr.'ilbrfr9 ~"''I.Jqwt} 'ilnr.!wl urlw.efr' ll.t'l 'ilnrJ'wl urbu ~ 

,e/r 'lburbrJ'fr'ilw'ilurt! P,uurnrb'il 'lf'"'~w'il t, nLUurfr, euur 1_brl! ~wurw

rwt} 'ffrurn'fnL{JJw'iJ , '/rUI~UI'i, t 'ilwJ. f .[!UIRUI~nLUUIJp'iJ J.J.p 'lburbrJfr 
'i,UI'iJUI(!I 

l.w~w'lwrawpwr, 'IP!J"L.f! w1rJJ P,uurnrhil 'lrw~w'il h'il a.£p 

P"L"r 'ILfr.wqnr Jp'ilnr'itbrl!' IJ.J,mh'lfr9 pfr.nLJ t" 9 a.£p P"l"P 'ltfr.uiqnr 
Jp'ilnrilbrfr frluurnrbil 'lrw~..,'il tfr'ilbll!' wJufr'il.e'iJ, f.wJwa.wl'iJ fr'iJ'I"L~urpq 

l!'il'lm'ilb[nL{JJUI'il , cp Up 'lr-~w'il "r"zlwl tfr'ilhtl!' flLUurfr, 'l"lmf.ltm'il 

nt~, x ,, x2''"' Xn- 1 w'itt.u,Jm'itbrfrs WJ'il"'frufr t1.brUiubr1.n'l 'IJ-JfrL 

a.£.wpnfllnL{JJnL'il, "f!-1!. rr a.J.{! pbrnLJ t YP Y2''"' Yn-1 'ilnr n-1 ... L
f.wlm'itbrfr .ewnUJ~nwp'ithr/t, 'f"LJwrfr'ilt · 11.1'1 'ft}•uJfr'il d.J.wpn{unL{JJnLV(! 

~ ... rblfr t Lrwg'ilbl Jfr'ilt"- P"L"r X I' X2, .. ., Xn-i' Xn tu'ilf.wlur'ilbrfrs 'fJUI
J/!L ( l.1_brwubr1_n'l) a.J.wpnfr.nLfiiJnL'il(!' f.wJ'wrhtn1_ Xn =Yn' (3 )~p z'ilnr

f.pq, f a.J.l! 'ilzqwt} al..wpnfr.nL{J I"'" p pbr1_nLJ t 

n-1 n - 1 

f = ~ Y~+2 ~ binYiYn+bnnY~ (4) 
i = l i = l 
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urbu.e/r• bin 'f"rqUI~p!J'iJbrfr b.pzur UlrUfUit,UIJinnl .. flJnL'iJ'iJbrf! ,,'J. f.111JU1r 

tUI~UI'iJ 'ilzUI'iJUI~nt. flJnL'iJ l_nL'illz'ill .Ptu'iJp nr' 

Zj=Yi+binYn. 1=1, 2, • • .• n-1, 

Zn= Yn 

t1.brUiubr1.n'l. 'IJ-UIJfr'it a.l..wpnP,nL(l lnL'b(!, t.wJ wa ... z'it ( 4)-/.r, f a.J.e pb

rnLJ t 

n-1 

f-~ z~+cz 2 
-~ 1 n 

{:5) 
i = l 

~w'iJn'ilw~w'il urbu.e/rt 

flr"'buqp Ul"fUI9 m 9b'iJ.e f a.J.p 'lrw~w'b "r"zlwl a£. {p'hba.!• J'iJnLJ 

t UI"JUI!Jnt9bl C (lqf! 'lrw~UJ'il tfr'ilbtl!' . f>ilt~bu urbu'ilnLJ bil.e, {5)-/r 

Wf JllfunLJ 'lr1.wa a.J.p ,,_b,brJ'fr'ilw'ilure f.wqwuwr t c-pl U.Ji~wl'il WJ'f 

'lburbrJfr'ilw'burf! "tbur.e t tfr'ilp 'lr•u~w'il, .ew'ilp nr (5) t.-qwuturmfllw'il 
Wt_ Jwu'it umws1_1zt t f-pg br~nL 'fJwJp'iJ l_qlzrwubrqn'l. aJ.wpnP,nL{IJJnL'iJ

'i,brp o'l'itnLflJ•uJp, P"~ f a.J.p 'lbu.br.!fr'bUI'ilm(!, "r"tbu 'llfr.wqnr Jp'bnr

Lbrfrs qbf2_/r'ile , 'lrw~UI'il tr' 11'£nrb"UIJP W"t"'!J"LJ!J'il wqwrur1_UIJ- b 

0 l' [. 'i, "' ~ 'i, lr l'' 

1) . f=5xi+x~+5x~+4x1x2-8x1x1-4X2Xa 

ewn.w~nLuwJf.'i. J.f.f!. 'l['"'~w'i. npn2J"'l" J.f. t, ew'i./r np 'i.pw 'flfr.w4_np J[r'i.n[''i.lt-.['.f!. 

'll'"'~"''i, lr'i.' 

5 2 -4 

2 1 - 2 =1· 

-4-2 5 

I!Wif.UI,ItLUIIIJfr'i. J.f.f!. 'll'"'~w'i. 1t['112JWl J.f. ~_[. lfr'i.fr, ew'i./r It[' 'i.['w /t['~['ll[''l 'flfr.w4_n[' 

rl[r'i.npf!. pwswuw~w'i. t' 
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't~wurbil,e, np 'fpwltwil. "f'"Zl"'l ,ewnw~nLUWJpb Ab.bpp i~Jwfl, ~-

pblft t ftlnuhl ilwb. pwgwuwqwli npn(J1.Ul }!\Un.mqnt.umfllli O.hbpJ.t J'wuftil, 

wluftil,eil' frpw~wil 'l"I'Jw~frsilbp nL'isbsn'l "'lil"lftuft zqbpwuhpqn'l ,ew

nw~nLuwJftil ALbpft J'wuftil, npnil9 bnpJUil urhu,e[! "fwpnLbw~m.J' t 
wV.wJurilbpft JpwJb pwswuw~wb ,ewn.w~nLupilbpr lJ.lil"lfrufr qb pwubpqn'l 

,ewn.w~nLUtuJpb J.b.bp[!• npnil9 bnptfwl urbu,e{! ~w'lJ'qwJ t J'pwJb J'ftb.

bnl.Jb ilzwilft ;pwn.w~nwfrilhpfr.'/1 hppbJ'b ~nt.JnLJ' hi~ q{luwnpn2J1.Ul d.b.hpl 

t/.,bnw"lbu wlinpn2 ,ewn.w~nLUwJpb ab.bp ~lftilbil IUJb"fpufr Ab.bp[!• npnils 

"bnpJ'wl urhu,e[! "fW[tnLbw~mJ' t : wilr..w!m"bhpp ft"bt"lbu 'f{'W~w"b, wJ.fl• 

"lbu l;l pwsu.uw~w'is ,fpun.w~nLupilhpr 

§ 29. q.bw1~li mwpwbnLP'IWU uwfidwunulu: fl~tndnp~~lld 

llbil,e § 8•nLJ' fl•twtfrwbp qb~urnpw'fwb UlW('UI,}nL{JJWb uwr::J'w-

> "itnLJ'b u~uhsftil.e n-twtf:wilft qh~mnpft uwr..J' wbnLJ'nq, "l'"lhu n P1'rft 

J,mr'lwqnpqwu uputnhJ't '1-pw'isfrs r..amn, fl-tUit/rtub/t qa~tnnpbbrfr i:,UIJ'UI(' 

JnLI.Jhsft'is 'lnLJ'wpJ'wil b. {J.fnq pw'fJ'UI"ftutn~J'wil 'l"l'u"'l"LfJJnLililbrf!, 
np" fL J'aq paras fl~zwtfrwbp qa~Utn{'W~Wb UIW('WJIIL{JJWb r..uiii~UI!JRL~ 

fJJwb[!l t/.,b~urnpw~wil urwpwUnLfJJw"b lun.wt_fril oppbw~ilhp Uwn.w!b9fr'it 

qb~mnp-r..wurqwo'itbrft pw'fJ'nL{J J"L il'ithpf!• npnil.e 'f"'l'u hi~ 'lwlftu ~''"l'

'l:frilwmilbpft u~'fp'itw~hurfts r..wrfJnLfJJw'is .Jrm l1wJ' bph.etwtfrw'itft ,.w
pwOnL{JJwb J'b1.r PwJ9• br~rtutwtfrnLfJJw'is 'fWUf!b/JwsnLJ' r..w'it'1ft"lbln1 

UIJ'I opft'itw~'itbrfr'it, J'a'is.e J'ftztn tb np wbr..pw<fbzUl h'it.e r..wJ'wpnLJ 

qb~tnn{'ilhp(! tnwl frphil9 pw'lw'1('Pi:'ilbpfr J'pt_nsnq J'fr npnz wilzwp<l ~nnp

'fp'iswmwtfril ufrumbJ'ft 'is~w,.J' wJ' P• ,ew'itfr np qh~mnp"bbrfr 'l"' J' wpnLJ'(! 

A bpw'it,tl pw'fJ' W"fiU'"'f"L"f! u~wuwrn.J uwC.J' wilqnLJ' b'it br~rwtutt/rnphil' 

wb~w{u ~""l''1fr'itwtn'ithpfr ufruurbJ'fr f!'iturpnLfJJnLbfr9' lJ.!u"lbu, qb~tnnpilh-
.• t'fr 'l"'J'utpnLJ'f! r..wp{JnLfJJwb qpw 'lwJ' tnwpwJ.nLfiiJwb J'br_ ~w,.wpqnLJ' 

~ t 'l"L'lwr..bn.w'loft ~wbnbnq, pu~ qb~mnpfr pwi[dw"fwur~nLJ'f! ~ {Jqnq 

I "bzw"bw~nLJ' I; IUJ'f qh~tnnpfr a'fnLJ'(! !J. wb'lwtf (a-ft pwswuw~wb Lfrilh

f l"L '1b"IIJ"LJ'' nL'l'l"'fiiJw'it fnqrnP,JwJ'p}' "~·"lwurtu~wC.wpJ'wp I; 'itw£. 

: f!<;,'1r.,'uilm.p '1b"l.enLJ' urwl qb~trmpw~w'it .nwrwanL{iiJw"b trw'it~nnp'1fr

' "bruUl.l> uwC.tfw'itnLJ'[!, WJufr'is,e'it' wJ'is"fpup uwC.J'w'itm.J', "l'f! tfr "fW-

t.wilr_nLJ' qb~tnR('(! Ulut[ fl (ilqapp ~Wf''I:UI1nr.Jwr} ufrutnbJ'bbpn1l u,,fJ' 

I ft~nr.J/! WJ'1"1ftufr uwr..J'w'itn,J'r 11.1'1 uwC.J',u'isnLJ'f! w IJ u fr n J' w ur /! ~ uwr..

f. Jw'imLJ' 1;. 'isrw'isnLJ' ntfr'isz tfr wuqblnL umw'itd.fr'it qb~urnp'itbrfr uhqrut~wfl 

~ f.wur~nL{J JnLil'itbi'P J' wttfrb1 pwJ9 {Jqu•p~qturl ~lfr'itbil WJb r..wtn~nL{JJnLit
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Lbrf!' nr .. 'bsm/_ oJ-uu/_wJ ~tfr'bb'b t[b~Uinrilbrfr t:.bm ~WUIWr"-"'l 'l"rJn'l.nL

JillnL'il'bbrf!l 

1-frsnL.[! ~nrt/_wJ I; V pwqJ'nLfiiJnL 'bf!• 'ilrw /;tbJ'b'bm'bbrf! ~'bzw'bw~

-J.f,'b LWUifr'iJw~w'iJ pn.erwlllwnbrnt/_' a, b1 Cl"' lz 1-frsnL.(!, WJ'iJnLt:.b~n£.,. 

V pwqJ'nLfiiJw'b J'lq_ uUit:.,fw'bt[wJ b'b qm..umpllmli qnp~lli)_DLftJDLiif, 

"rf! v '('W'l_J'nLfiiJw'iJ a, b ttbJ'b'iJ~n'iJbrfr JllLrw.ew'iJtJnLr 'l_RLJ'ffr'iJ t:.wJ'w

UfiUIIIWU"'W'iJhs'iJnLJ' I; Wl'f ('W'l_J'IILfiiJw'iJ J'b'l_ J'frwrJ-b.enrb'iJ nrnzt[n'( 

J'fr a+ b /;[bJ'b'iJu., nr ~nl_t/_nLJ' I; a £. b /;[bJ'b'iJm'iJbrfr qnLtfmp, £. ~pm

l{mli pqml pU!£{_UWU{Will~UWii • qnpb-nqDLftJDLfiJ (!UIII nrnLJ' 11. filt/_fr £. a 
ttbJ'b'iJ~nfr lla· mpmaaq.pJWl'(! J'frwrJ-b.enrb'iJ nrnzt/_wJ /; £. UfWIII~w'iJnuf 

t v ·fr'b: 

V pwtJ'nLfiiJw'b l;lbJ'b'b~n'ilbrf! ~~nt1_b'b qbqmnplibp, fru~ fr'b.ef!' 

V-ii' ~pmfJ.mli q~mJ~Ii (qm'u qhfJ.mnpml(mli, ~w'u m~~limJpG.) mm
pm~ DLftJDLii, /,(rib 'bzt[wJ 'l"r" "'l"LfiiJnL 'b'bbrf! pwt/_wrwr•nJ b'b.- f.h~ 

urklwl I-VIII "l.wlJ'w'b'ilbrfril. 

I, CJ.nLJ'wrnLJ'(! lllh'lwrfrnfr-btfr I;' a+b=b+az 
II. CJ.nLJ' wrnLJ'(! 'l"L'f"r'lbtfr I;\ 

(a+ b)tc=a+{b+c): 

111. V-nLJ' 'l"l"LfiiJnL'il nL'b/r 0 q_pnJmfJ.mli kthd'blim, nrf! pwt/_wrw

rnLJ' I; a+O=a "l.wlJ'w'iifr'b' V-frs 1_brsrwJ P"L"r a-brfr t:.wJ'wpl 

o'flllt/_htnt/_ H•s, t:.bzu. I; w"l.wsnLsht q_pnJW~mli ktbtfblim~ u~m~nL

PJDLiie' b[ilb 01·£! k 02-f! br~nL qrnJw~w'b l;lbJ'b'iimilbr h'b, w"l..., 

ol+o2=01 

' 
nr~nb'lfrs' 01=02' 

IV. IJ.J'b'b J'fr a l;lbJ'b'b~nfr t:.wJ'wr V-nLJ' 'l"J"LfiiJnL'il nL'bfr -a 
nmfJ.mq.pp l;l/,J'b'b~n, nrf! pwt/_wrwrnd I; at( -a)=O "l.wJJ'w'bfr'b: 

bt'ilbtnt/_ II k L w.eufrnJ'w'ilbrfrs, t:.bz~n I; u~nnL'fbl liw~wq~p ktb
tfblim~ tfpmqDLftJDLfi]!• b[ilb ( -a)t-{! £. ( -akf! a /;[bJ'b'iJ~nfr br~nL 

r.w~w'lfrr l;lbJ'b'ii~nilbril b'b, wUfw' 
\ 

t-ah+[a+(-ah]=(-a)1+0=(-al1, 

[( -ah +a]+( -a)2=0t ( -ah=( -a)z, 

1 Jo uowppbpnLfJJnL'b 2-p'f 'llfunu/ l!.'b'lnL'byw~frg1 ,1/,'bl! WJU f. 'w£np'f 'llnLJu

"i.hpnu/ yb~urnp'blrpf!. ~'b2w'bw~b'bl! lwurfr'bw~w'b ofrnepwurwrr.lrpny 1 fru~ fJybpf!.' 'nL'bw

~ ..,-, ofrnepwurwn_bpny: 
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(-al1=(-ah• 

I-IV w.eufrnJ'w'ilbrfrs pfr-hst/_nLJ' I; a-b mwppbpDLpJmli qnJDL
PJDLiie lL U~W~DLpJDLiie, WJufr'ii.e'b' WJ'il"l.frufr l;lbJ'b'iimfr 'l"J"LfiiJnL'iiL nL 

.J'frw~nLfiiJnL'iJ{!I nrf! pwt/_wrwrnLJ' I; 

b+x=a 

"iwlJ'w'bfr'b: f>rn.e, ~wrhtfr I; t:.wJ'wrbt 

a-b=a+( -b), 

b+[a+( -b)J~[b+t-.:b)] +a=O+a=a• 

(I) 

b[ilb 'l"l"LfiJnL'il nL'iibilwr l;tfl J'b~ Wl'f"l.fru/r C /;thJ'b'iim, nrf! pwt/_wrw-

phr (1) t:.wt/_wuwrJ'w'b{!, wlu~'il.e'b' ' 

b+ c =a, 

.u"l.w wn t:.wt/_wuwrnLfiiJwb br~nL J'wufr'b /;[ 'fnLJ'wrhtnt/_ -b l;lbJ'bL-

111(! 1 ~UUJUibWJfr'iJ.e \ 
c=a+(-b)• 

l.,bmw'lw V-VI!I w.eufrnJ'wilbrf! r (t:.wrfbJ'.t.mb't § 8-fr t:.bm) (rl1_n1_ 

pwqrfw"l.wm~nLJ'(! ltw"I."LJ' b'ii 'fnLJ1wrJ' w'b k [il1_brfr t:.bm ~wmwrt/_n'l 
'fnrJn'lnL[il JRL'iJ'iJbrfr t:.bm/ ll.J'b I;\ v •fr'iJ UfU1Ul~W'iJn'l [pUb~wswJ ao b 
l;lbJ'b'bm'bbpfr, sw'b~wswJ 11., ~ frrw~w'i, [il1_brfr [,_ 1 frrw~w'b F'"-/r t:.w

Jwr "l.b"'.[! I; mlt'lfr nL'ilh'bw'b t:.bmkJwl t:.wt/_wuwrnLfiiJm.'b'ilbrf!• 

V. tz(a+b)~aa+tzb, 

VI. (tz+~la=tza+~a. 

VII. ('~~)a=tz(~a), 

VIII. 1 • a=a• 

"Lzb'iJ.e WJ'1 w.eufrnJ'w'iJbrfr J'fr .ew'iJfr UfWr'l_W'fllLJ'iJ t:.bm£.UI'iJ.(!'iJbrf!l 

[1]. tz•0=0· 

f>rn.e, V·frs qhrsrw.! nrk/; a-fr t:.wJ'wr' 

aa=a(a+O)=tza+tz · 0, 

[2]. 

tz. 0=2. a-a_- a=tza+(-2a)=0• 

0 · a=O, 



aa=(a+O)a=aa-t 0 · a, 

0 · a=aa- aa=Or 

[3J. b[Jh aa = O. wUf.w ~U.J' a=O, ~.I.J' a=01 

l>rnl!, b[Jb a=f=O, wlufr'bl!'b' a-1 fl/r4f!. 'lnJmfiiJnL'b nL'bfr, wutw' 

a=l • a=(a-1aJa=a-1(~a)=a-1 • 0=0• 
(4). 

l>rnl!' 
a(-a)=-aar 

na+a(-a)=a[a-j--( - a)J=a . 0=0, 

wiu/r'it.[!'b' a:( -a) l;lbJ' b'burf!. '>w~w'lfrr I; a: a I; tbJ'A'iturJr'it,. 

[5]. (-a)a=-aar 

l>rnl!, 

aa+(-a)a=[a+(-a)]a=O · a=O, 

wlu/r'b.[!'it' ( -a)a-'b '>w~w'l/rr I; o:a f"tbJ'b'burJr"i#l 

[6]. a(a-b)=aa-abr 

l>rnl!, t:.wJ' wa-,-;, ( 4 )-Jr' 

a(a-b)=a[a+( - b)J=aa+a(-b)=aa +( -ab )=aa-abr 

t~wurh'b.j!r nr fl4.wr~4.wJ III.[!U/rnJ' w'bbrf!. b_ flrwflsJrs p/un'l_ f:,IJ. 

url.w'b.[!'bbrl! J'b'bl! '>hurwtfwJnLJ' ~o'lurw'lnr,Jb'b.[! wnw'b9 '>wurnL~ '>/r
zhsJ'w'bl 

•l_bpf! urpqwJ I; /rpw~wfl 'ft}w/Jrfl urwrtut}nLfllw'iJ uw'>J'wflntJ'(!I b[Jb 

Jh'b.j! A'bflw'lrbJr'bl!, nr v pwqJ'nLflJw'b ,/bt. uw'>J'w'bt[wJ I; nl_ J'Jrw(is 

/rrw~w'b fl4n4. pwqJ'w"lwur~J'w'b 'fnpJn'lntflJnt'b(!, wu£ sw'b~wswJ ~nJ'· 
Uf.lb.[!u fl-/nq pwqJ'wUf_wur~ntJ'/!, WUf.W 1 Uf.W'>Ufw'bbln-/ hntJ'b J-VIII W.j!• 

uJrnJ'w'bhf'l!• J'h'bl! ~uurw'bwJ/r'b.[! qnuuub~u qb-wJft6. mwpwb-nLpJw6 
uw'>J'w'bmJ'f!l flpnzw~JrnLflJwh t:.wJ'wr, uurnpb. '1/rurwr~4.btn'
h'b /rrw~w'b 'ft}WJ/r'b urwrwJnL{JJnLb'bbrf!• PWJ9 wJ'b 

pnLnrf!.• Jr'bt wu4_htn'- I; w1u 'IL/unLJ', pwn111sfrnrh'b pn

/uw'bsqnLJ' I; ~nJ'Uf.L'.[!u 'IJwJJr'b "'wrw"n'-flJnt.'b'bbrfr 
'1 lz Uf_ .j!" "r WI 

f>pw~u.'b 'IJwJJr'b urwrwJm{JJw'b or /r 'b w ~ 'b hI' ~wrbLJr I; 'bzht 
'>bzurnL{JJwJ'pl '1-rw'bs/rs bfl, wJ'b'bJrs UJnwt_l WJ'j, fl-l_wpwfiJr Pf'UI~Wb 
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qb~urnrw~w'b urwrwJm{J JnL 'b'bhrl!• nrw'b.j! ~wqJ'qwtt h'b qb~urnr-urn'l'rhr 

£ ntUnLJ'flwu/rpqb[ bi, br~f'nf''l flfunLJ'I 9-t}wJJrfl urwrwt}nLflJnL flflbr 

~LJr'bh'b 'bwb. ~nnr'IJr'bwur'bbrJr u~qp'bw~bur/r!T bt'bn'l qb~urnr-'>wurqw,J'bbr/r 

pwqJ'nt{JJnLflflbrf!• '>wp{JnL{JJwfl 4.rw ~wl{ hrb.j!l_UJPUJfiJr urwrwJnL

flJw'b Jht_, b[Jb fnLJ'rurJ'w'b £ {Jqnq pwqJ'w"lwur~J'w'b 'lnrJn'lmflJnL'b

flbrl! t:.wu~UJ'j,UI'j,.j! UIJ'j, br~rwl_wpw~w'f# /rJ'wuurn4_, nrf!. 'bzqwJ I; Uf_W('IU-

'ff'IU:P/r u~qpn1.J'1 . 

'1-nJnL{JJnL'b nL'bh'b 'bwl., WJUUf.hu wuwJ, ~w'bqbrptwpw'bf>» 'f,Jw

JJr'b urwrwf}nL{JJUI'j, orJrflw~bbpl '1-Jrurwr~hfl.j! Jrrw~tllfl fl4.hrJrs ~IUC(_J'qwJ-' 
pntnr t:.'bwrutqnr '>wt.nr'lw~w'bnL{JJnL'b'bbrl!· 'brw'bl! nL'bb'b 

urbu.[!f!l ~wt_nr'lw~w'bnL{JJnL'b'bbrJr f.hur 'lnrJn'lmfll"'-'b'bbrl! ~~wurwrb'b.J!' 

f!UUl pw'lw'lr/rt'ithr/r· b[Jh 

b=(~l• ~2• • • • • ~n. ' ' ' }, 

a+b=(a1+;31, a2+~. · · •, anf~n. • ' • ). 

J'1nw ~"'lJ'Jrs, wJ'b'b J'Jr Jrrw~w'b "[ (clq/r t:..uJ'wp' 

PnLnr (-VIII w.[!u/rnJ'w'bhrl! pw4_wrwr4_nLJ' b'b, wJuJr'bl!'b' J'b'b.[!· 

uurw'bnLJ' hi,.j! Jrrw~w'b 'fJwJJri, urwrwJnLflJnL'bl 

U.'iJ4_bruwtJrwbJr 'ff}WJ/r'b urwrwf}nL{iJJwfl orJrflw~ t JwnWJnLJ' 'iJw£· 

Jrrw~w'b pnpn[uw~w'bJr pnlnr t:.'bwrw4_nr firw~w'b fl.nL'b~sJrw'bhpJr pwq

J' nLfllnL'bf!r b[lh lpnLh~sJrwbh r/r 'fnLJ'wpntJ' f! b_ lpnt hffsJrw'b Jrrw~w'fl 

{Jqnq pw'[J'UIUf.Wur~blf! '>wu~w'bw'b.j! WJhUfhu, Jr'bt"l.bu UIJ'I f!'b'lm'itqwJ t 
lpttL'it~sJrwbhpJr urbuiiLflJwb J'bp_, IUJUJrfi,J.!'j,' nrUf_bU lpnLfl~sJrwflilrJr wr

rfh.j!'ithrJr 'lmJ'wrmJ' ~wJ' {Jqnq pw'[J''u"lruur~nLJ'' w'b~w[u pnpn[uw-

~w'bJr wJ'h'b J'j:.__~r'!!!_l!/r t:.wJ'~J!_I __ . ;· - ·-- --- - . . ---
-· flq DUnp:t>ftqu I TJ' hp J'nurw~UJ 'iJUf.WUI >U~'j, I; pn[n(' 'fJwJJrfl urrurw-· 

JnL{JJnthbhpJr!J-··WTLIUhabwsbbl WJbUf.JruJr'btr('/!1 nrn'b.j! p'bw~w'bwpwr ~W

rbLJr /; w'bqw'bbl 4_hr'l_wqnpl_wp,.,f~Jr: 'f,w[u J'mJb'b.j! J'Jr f!i,'lt:,w'bntr · 

'>wu~wsn'lnL{J JnL'b: 

'1-JwJJr'it urwrwJnL{J(wfl UIUt:.J'whJ'w'IJ J'h2_ funuqhs 4_b~mnrflbrJr t:.hur · 

~wurwr4.n'l 'lnttJn'l_nLflJ"LhhbrJr t:.wur~nt{JJIILit'hhr/r J'wuJr'b, pw19 nl_ J'Jr _ 

/unu.p l_Wut[bs Jrrb'bs' 4_b~urnr'bhrJr '>wm/fnL{c/ JIILb'bbrJr J'wiiJri,. 'lf'IU z'bnp'>Jr4. 

~U/rntzl; Uf_IUUlU/t:,blJ np l_hWJIUJ mt[wf} np/rf; br~nt 'ff}WJ/r'b UliU('IUf}nt{JJnL'b

'bbrJr -tb~urnp'bbr'b frrb'bs p'b11LJfln4. J'pwb,UJJ'UIJ'j, UIUI('Pbr h'i,., PWJS 'fnr

Jn'l_nLPJnLflflhrJr t:.wm~nt flJnt'b'bbrJr urhuw~burJrs WJ'I urwrwJnt{JJnL'b'ilbrf!'" 

frrwr/rs tmwrphpqb'bl UmntJ'I at.w~hrutnLJ'f! f.hurl.lwl'b 1;. 
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Gp~nL V iL V' frpw~w'b 'lawlfr'b mwjrwd-n'-fillnL'b'bbpf! ltnl_t{nul b'b 

'Jlq_nunp:)l (J'frwJ.!., 'bm_l'bwJ.t.) mwpwd-n'-fillnL'b'bbp, bfilb 'bpw'b9 t[b~mnp-
' "'bbpfr J'frr"- l>wumwmt[wd- I; t{rn{uJ'frwpdb.[! l>wJ'w"fiMmwu{uw'buLfiiJnL'b 

(V mwrwJ-mfillw'b wJ'£'iJ J'p a t/_b~mnpp l>wJ'w"fwmwu{uw'bb9t/_wJ- /; 

V' -/r J'fr a' t[b~mnr' a t{b~mnp/r "'Ul UJ ~ b r {!I f!UUJ nrmJ'' v mwpw

.J-mfillw'b rnwppbr t[b~mnri.br m'bb'b mwppbr UfWUJ~br'bbp "- V' -/r wJ'b'b 

tfblt""'l' l>w'b'ffruw'bnLJ' I; V-/r np£.1; t[b~mnpfr Uf•um~bpf!) iL bfilb "'l 'f 

~ U1 J' U1 Uf W In U1 U fu U1 'iJ n L fill W 'iJ J' b 2_ b f' ~ 11 L "- b ~ UJ n f b f /r 'f n L

J' IU f /r "f Ul UJ ~ b f' {:, U1 'iJ 'f /r U U1 'iJ n L J' I; U1 l 'f "- b ~ UJ n f' 'iJ b f /r Uf U1 UJ-

4_bp'iJbpfr '1"'-J'wre' 

(a+b)'=a'+b', 

jru~ " b ~ UJ 11 f /r n L fil "- /r U1 f' UJ Ul 'f f l U1 l /r Uf U1 UJ ~ b f {:, U1 'iJ

'fpuw'iJnLJ' I; "'l'f •[b~mnpfr "i"'m~b{'f!' pwqJ'w"fwm~wd
'b n '- l i, "'1'1 flJ t{ n t{' 

(aa)'=aa': 

bzl.'b.[!, "l' V iL V' mwp111d-mfi11m 'b~,bpfr ( 2) !.. ( 3) Uf"'lJ'w'b'bbpfril 

,pw1wl'"'l'"'l t{rnfuJ'frwpdb.[! l>wJ'w"fwmwu/r•w'bnLfillm'bf! ltnJ..t{mJ' I; j•q_n
unp:)l ( J'frwJ.b J 'bml'bwat..) li WUWUJ. wmwu ]uwlin\.pjnt.li: 

1/..(u"fbu, l>wrf~nL{Jlm'b t{pw u~qp'bw~bmfr9 'l"'l'u b~n'l t[b~mnr
l>wmt{wJ'bb r/r mwrwttm fill"' 'be fr'lnJ' npf/> I; brlawt{rw'bfr t[b~mnrw
'tfw'b mwru"tm(cl l"''bf!, "l'f! pw'l/1w9wd- I; frrw~w'b {Jtfbrfr ~"'r'lwtfnpt{wd
'l"'l'lbrfr9· J'b'b.[! ~umw'bw'b.[! "'J'f mwr•wd-n'-fiiJm'b'bbpfr J'frrt. /rqnJ'nrlf. 

';.,IUJ'IUUfUIUlWU{u:u~lntfillnt 'iJ 1 h~b l>wrfiln':fillw'b tfrw t{h(19'iJb'iJ.[! nr£.1; ~n nr

'ffr'bmmmlfr'iJ w'bzwpd u/rumbJ' iL wJ'b'b J'fr t{b~mnp-l>wmt{wd- l>wJ'w"fiM

mwu/uw'bmfillw'b J'bp_ 'f'b£'b.[! /rr ~""r'ffr'bwm'bbrfr ~Uil''f"'"-"rtfwd- 'l"'-1-
'IP l>bm: 

U.Ufw911L!Jb'b.[! 'ld-wlfr'b mUJpwd-mfillm'b'bbrfr frqnJ' npl{> mfillw'b l>bmiL
l"'l 'l>wm~n'-fill"''bf!• 

V L. V' mwpwbnt.pJnl.lilibp~ Jtq_nunp:)l 
dwlfwlimq V mwpwb-nt.p-jwli q_pnj~ utmml1bp 
;pmb mp JWU q_pn liz 

fiwumtqmmwulumlint.p-jwli 
flwliq.Jtumlimu k- V' mm-

f•rn.f!, 'fP9"'.[! a- 'b V mwpwJ-n,_(J 1w'b npt.l; 

'brw "fWUl~"re V' -mJ' I U.n 'fb"f.[!nLJ', '.wJ' wawl'b 
t{b~mnr 1;, fru~ a'-e' 

(2)-fr, 

a '=(a+OJ'=a' -t 0', 

/>'iJl_UfbU f!'b(Jbr911'ff! t:.l.zmntfillw,J'p ~UI('II'f !i UUJIJL'fblJ t[h~mnr-mn• 

'lbrfrl'f,} W l /r 'iJ ~ U1 fu J' U1 'iJ w1'iJ br~nL uwi>J' w'biiLJ''bbrnLJ', nrn'b.p mrtfb9fr'j,. 

§ 9- nLJ' 1 p'iJl_UfbU f. Wl'f uwi>J'w'iJnLJ''iJhr/1 {:,plJ' wr<fh.[!n'-fillw'iJ W"fW911L 19"'-J'J 

o'lm"''l"rd-tfb9fr'b J'frwl'b t[b~;,nr'bbrfr t:.bm ~wmwrtfn'l 'l"rd-n'lmfilln'-'b'bbrf!r 

,,_ um/r 'lrw'b~ ~wrb Lfr I; mwrwd-b l 9"''b~w9wd- 'ld-w Jfr'b mwrwd-n'-fillnL'b

ibr/r 'fb"'J!P tfrw• U.J!ufrnJ' wm/r~nrb'b uwi>J' w'bt{wd- 'l,}"'lf''b mwrwd-nL

fill"'-'b'bbrn,_J' ~wrbtfr 1;, t:.bml..w"fbu, {unubl '1Jw1'bnrb'b w'b~wfu t[b~mnr

'bbrfr ufrumbJ''bbrfr J'wufr'b, 'IJwl'bnrb'b w'b~wfu wnuztfbl"''l"'-1'~~ ufrumbJ'

'bbrfr J'wufr'b' bfilb Wl'fUfPUPJ! 'f"J"'fillnL'iJ 11L'iJb'iJ f._ WJL'bt 

bp-b v L. V' q~WJ JIG mwpw~Dl..Jljll\.Uiibpf! Jtq_ nunp:)l bli, mtq w

V-~g qbpgpw~ ap a2, .•• J ak qbqmnplibpjt ujtumbuli WJU L. uJtmJii WJU 
dmuwlimq lJtJtliJt q~mJiinpbli qmlu Jmt, bpb lipmlig a; , a; , ... , a' k UJ. mm-
qbplibpjt ujtumhlif! V' -m.u q~mJG.npbli ~mlu JWl k: · · 
. tw{u 'iJ~wmJ.'iJ.[!, nr bfilb a--+a' l>wJ'w"fwmwu{uw'iJnLfillnL'iJf! (V-[tr 

P"L"r a-brfr t:.wJ'wr) frqnJ'nrlf. l>'wJ'w"fWUl~IUfuw'bnLflim'b I; v t. V' mw

rwJmfill"'- 'iJ'iJbrfr J' /rt_"-J WUfW a'--+ a l>w~W'fUifJ,_ l>wJ' W"fWUlWU{u w'iJnL

fiiJnL'iJ(! <;.,,_l'b"fbu frqnJ'nrlf. !;z U.n Ufwm6.wnnt/_, p«Ut/_w~w'b· I; '1/lmwr~bl 

"'l'b 'fb"f.[!{!l brp 'ld-wl'bnrb'b ~w{ulwll;. at' a2' ••. ' ak t[b~mnr'bbr/1 ufru

mbJ'et 
1
tJr9nLJ! 'f"J"'fillnL'iJ nL'iJb'iJ Wl'iJ"ffrufr (Xl' (X2' • • •J (Xk filtfbr, nrn'iJ.f!' 

"1. P"l"r'b b'b l>wt[wuwr 'lf'"lP "- mb'lfr ,,_'bfr 

a1 a 1 +a~a 2+,- · • +akak=O 

"fWlJ' w'b(!l U.t_ J' wu/r UfWUl~Uff! 'ffrmwr~tfn'f frqnJ' nrt/JfrqJ'fi tfwJ' w'bw~'J 
fr'bt"fbu J'b'j,.[! 'lfrmb'b.[!, t:.w'b'ffruw'bnLJ' I; V' mwrwd-nLfillw'b 'lrn'b' 0'-e, 

t/.br9'bbtntf J.wfu J'wu/r Uf"'m~hre iL J'fr .[!w'bfr w'b'lwJ' ~/rrwnbtnt/_' (2)-e· 
iL (3)-e, ~um.~'bw'hJ!' 

1 'a1 a' +a2a '+ . . ; +aka~=OI, l 1 2 

Wlufr'iJJ!'b' a;', a >• • • ,a~ t/_b~mnr'iJbrfr uJrumbJ' {! bnLlb"f/ill fi~'fi7Jiuw9wt{' 

'ld-wl'bnrb'b ~wful"'l ufrumbJ't 

ol,hr,t uul.nr~w+wGfi IDIIIrwbnLpJnLGGbr:: V 'f,J-'iutfr'j, mwrwJ-n'-filln'-

'b[! ~ntt/_nLJ' I; tj_bp~wtj_nptmtJlmlijt, b[illl· 'i.rw'im,_J' /jwrlizfr• 11 'f,ur'bbl 

'IJ-w1'bnph'b w'b~wfu 1h~mnr'bbrfr {brpwtfftr• wnwtfbl"''l"'l'b ufrum bJ',, 

U.J'J.'j, J'fr WJ'f"fpufr ufrumf.J' ~nl_1nLJ' (;: v UlW('WJ-nL{IIw'iJ• pmq_ftur •tJ.r

t_Wt/_nrtwt/_rw'iJfr UIUifWd-nLfillnL'iJ(! ~UIT'I1'f' I; 111 'iJh'bwl /r[IW('P9 UlWf(l~~f' 

;_wm pwqfru'bbr· u.l""i"" J orfr'bw~, l>wpfiln'-fillw'b tfr- t[b~mnr-l>w&nt/_wd-

'bbrfr mwrwd-n'-fillw'b J'b2 pwqfru I; i-wlnLJ' 'lf'"JP9 miMrpbr t. J'fr "'-'lP'lfr 

tfrw t'lm'bt{mz br~"'- t[b~mnri.brfr J"'f'"'J!"''blJn'-·r· 'l""l'l' t~wmb'b.[!, "£'· 

tfbrt-tfnrJ.wtfrw'bfr mwrwd-mfiltw'b "'r ~,'lJ'/19; mr.t{)ud- uwi>J'w'ilmJ'e 

2.1£ 



~~itt£.u "f.WUIWU/uw'iJ 2_/r mwJ/IU w{b f.wrsfr'iJ, [ilb ~wrn'l b'iJ wriiJN.j! WJ'I 

UJWrUic}nLfil/wb J'bp_ 'f"/"LfiiJnt'iJ nLbb'iJwl pwqpu'iJbr , . nrn'iJJ! pw'l~W9wf} 
h'iJ mwrpbr [il<{tri/_ 1_b~mnr'hbrfrsz U.t[b{fr'b , ftUirn'l l;frbJ! bnLJbfru~ bb[ilw

lfrbfl nr nrnz 1_br'l_w1_nrl_wpwbfr mwrwc}nLfiJJIILbbbrtruf ~wrn'f f.'iJ 'fn

JnLfiiJnL'iJ NLbbbwl 9wb~wswc} l_wpni{ J'f.q [il<{nt/ 1_b~mnrbbr mbb9"'l 

pw'ffru'bbr: 4/rJ'w J'b'b./1 ~Ufwrqb'b.e, [ilb fr'b~II'L/rufr~'b 1; 'lrmfiiJnLbf! frrw
lt w 'h.:::.f: 

'Jofrsm.e V 'fc}wlfr'b m"'rwc}mfiiJnL'bf! orfmz{wJ I; 

(1 ) 
:pwqfrun4., nrf! ~utqJ'1_wJ I; fl 4b~mnr'hbrfrs: ll[ilb a-'h v UJwrwctnLfiiJwb 

:sw'b~wswc} 1_b~mnr'b 1;, w"fw (1) up61mbJ'fr wn.w1_bl"''fnLJbf! lfr'bblms 

1;,/imfwLJ' /;1 nr a-'iJ ·'fOWJ'iJnrb'iJ wrmw r:. wJm<{nLJ' /; WJ'I 1_bftmnr'iJbrfr J'p
.•p_nsn1_' 

(2) 

'1!1~' u ~n'lJ'frs, (1) nfrumbJ'fr 'lJwl'bnrb'ii wb~w/u 1fr'bb 1nL9 pfum J' 

•!;. NJI (2) wrmwr:.UIJUintf"J•Lbf! a 1_b~mnrfr t:, UI IfUir 'ufr'bfr """'~{!• bfilb 
·Lfr'bbr 'bw£.' 

"'Uf"' ~m 'bb'bwJfr'b J!' 

(at-a; Je1-(<X2- a;l e~+ · · +(an-:~;1 ) en=O 
.nrmb'lfr9 ~umw91_br' 

ai=:rj, i=d, 21 · . ~n· 

u._(ll"ffrun4.1 a t/b~utnrfrb J'frutrcfb.enr,/;b t:.wJ'WUfUIUIWU[uw'bntJ' I; 

'lfnrJw~frg'itbrfr 

( 'lt' :r3' · · · • an ) (.3) 

Ulntlf! (1) pwqfrufr 'b~mmJ'wJ'p 'ilrw ( 2) wrmw t> wlmnLfJJwb J'bl ~u11f1 
fr'btUfbu J'b'b./1 ~tuub'b.e , 'trw qnnpq]lliwmfibp~ UlDIJl! (1) pwq~unt.tf: l.w

·~"''lwrJ.wpwr I ( 3) mbu.e/t wJ'b'iJ "" UIR'll WJUfrb.f-b\ fl - l_u ... frwbfr JNLrUI

.pw'bunLr 1_b~"'"f'' 2.r'l 'llfrmtJ' uwt:.J'utb<{wJ frJ'wum"'/. • .
1
c)wn.w1mJ' 1; 

'nr"fbu v wwrwc}nL{J JUib J'fr nrn Z t[bfJmnrfr ~nnr'/fr'iJwurUl~r/r Ulnt[ ( 1) 
pwqfruuLJ'I t:.b'b9 ,;,Jb 4.b~mnrft • nrl! (1) P"''IP"fr 'iJ~,mJ'111J'p 'lr4.mJ' I; 
{ 2 ) mlw.em{t 

llb'b.e , t:.bmb.w"fbu, umut9w'b.e p ·nfuJ'frwrcfb.e t:.wJ'wUf_UIUJwu{uw'bm

fiiJnL'h v UIUirtuctnLfiiJw'iJ pn[nr 1_b~mnr'bbrfr £. J1 · l_utpw'iJfr 1_bJJmnrw~tu'iJ 
mutrwauLfiiJwb pnl"r tfb~mnr-mn'lhf'fr d'frt_ls..: U."f.wsmsL'b./1, nr UIJ'I r:,.,._ 
J'UIUfUIUIWIJ/rtUJbnLfJJnL'itf!, nr'ii, frr.w,.~bl ~ut/rt4.wJ I; ( 1) P"''IP"P e'iimrnL
fil JNL'iJfrs 1 frqnJ' nrf/>It:.wJ' Ul"f.UIUIUIU/uulbnt.{J JNL 'iJ I; 1 

~. brs'ilb'b.e V mUirwonLfiltnLbmJ' 1 ( 1 ) pwqfrufr 'b~wmJ' utJ'p ( 2) 

mLu.en1_ 'lf'4."'l- a tJb~mnr/rs pwsfr , 'bw£. J'fr b 1_b~wnr , nre (1) pw
.qfrufr b~wmJ' wtf p 'lr4.mJ' I; 
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mbu.en1_z U.n 'lb"f.J!nLJ'' 

a+b=(<Xt+ ~,)e L+( <X 2+i32 ) e2+ · · · +(an+~n)en, 

WJ-ufr'b.e'b' a L.. b tlb4mnpGbp~ qnt.Uwp~G fiwtfmUJ.WUlmu}umfinl.ll' k (l}l 
pwqJund lipmlig qnnpq~Gmmlibp~ mnqbp~ qndmpez 

llJ"L" ~n'lJ'frs • 
1 · ·a= (jaJ)e1+(p 2)e2+ · · · +(lan) en, 

WJufr'ii.e'b' a tJ.b4mnp~ L.. I p~~ wpmwqpJUI]~U fiwll'mUJ.WUlWU}uwfinLlf k. 
(1) pwq~unu! Gpw 4nnpq~limmGbp~ mnq~ L.. 1 ptJ.~ mpmmqpJmt~: 

.'1-r"''iln<{ w"fw9nL94.wc} I; t:.bmb.lwl filbnrbJ'"''b. 
n 1_b~mnr'ilbrfrs P"''l~wsruo pwq/ru nL'ilbsn'l mtfbli tf~ qa.wJ~Ii 

mwpm~m.pJn1.1i ~qntfnp~ k mnqbp~ n-~wt~wli~ ~b4mnpwqwG mrupw
hmpJmlie: 

f•'bt_Ufbu J'b'b.e 'lfrmb'b.e, 'lc}wlfr'b utwrwctmfiiJnL'b'iibrfr frqnJ'nrf/> 

t:.wJ' wUfwmwufuUibnLfiiJwb rfwJ' w'h"'~ 'lf)wJ'iinrb'h ~"'fu JtUl 4.b~mnrt'ilbrfr 

ufrumbJ'fr'b r:.,..,r "'Uf"'mwufuw'bm J' I; 'lc}wJ'imrb'ii ~"'fu lwl t/_b~Uinr'ilbrfr 

ufrumf.J' k r:.w~WilW~f!• 'frW t:. wJ' wr I; l 'fc}WJ'iJnrb'iJ w'iJ~w[u ufrumbJ'fr'iJ 

0"'J'w"fwmwu/rtwbfr 'lc}wJbnrb'ii "''b~wfu ufrumbJ': _U.Ju<nb'lfr9 t:.bmf,mJ' 

1;, nr frqnJ'nrf/> t:.wJ'W"f.WUIUIUfuw'iJnLfiiJw'iJ cfwJ'wb~~ pwq~u~li r:.UIJ'UI

"f.UIUIWU{uw'hmJ' I; pmq~u: 

"rn.e, 'lfr9"LJ! v !.. V' mwrwdmfiiJnL 'h'ilbrfr frqnJ'nr:P t:.wJ' "'"f"'

mwufuw'htn{tiJwb cfwJ'w'iJw~ V mwrwc}IIL{JJwb ep e2 ' • • '' e n pwqfrupb· 

t:.wJ'WUfiMUIUIUfuUibnLJ' I; V' mwrwctm fiiJwb e; e~l .. . I e,; 4.bltmnr'ilbrfr 

ufrumbJ'e~ nre t_bwlwc} 'lc}"'l'bnrb'b w'b~w{u ufrumbJ' ~- , P"'l9 umw1_blw

'fnLJb ufrumbJ' l_/;t l,bmb.w"fbu, V' - nLJ' ~wrbtfr I; 'lm'bbl "'l'bUfpup f' 
t[b~mnr, nr e;. e ~ .... ,e ,~.r <[b~mnr'ilbrfr ufrumbJ'e bmJb"fbu lfr'bfr 'lctwr 

'bnrb'b wblJwfu: Pw19 f 1_b~urnre 'lfrmwr~"-"'l frqnJ'nrf/> t:.wJ'w"fwmwu

fuw'hmfiiJ"'b cfwJ'w'hw~ JwtUPJnLJ' t u mwrwOn<fiiJwb nr£.1; f 1_f.~mnrfr 

"f.WUI~br: llb'iz.e UUJW'iJmJ' b'iJ.e , nre l' e21 • • •; e!l,f 4.b~umrbbf'fr ufrumbJ'f!' 

"f.bm./1 I; Lfr'bfr 'lc}"'l'hnrb'b ,<;,~w[u ufruurbJ', nr t:.w~wumJ' I; pwqfrufr· 

uwt:.J' w'iiJ' w'he: 

lfb'iJJ! 'ffrmb'iJJ!, WJbnLt:.bmf.. ( mH11 § 9 ), nr 0-l_wpw'iJp 1_/i~mnr

mn'fbrfr m•urwdmfi/Jwb J'bt_ pnlnr 'l,J"'J'ilnrb'b wb~"'fu utnw1_bl"''fnLJir 

ufrumbJ"bbre P'"'l~w9wc} b'b n 1_b~mnr'ilbrfr9• nr n + 1 4.b~mnr'ilbrfr 
wJ'b'iJ J'p ufruurf.J' 'fc}WJbnrb'iJ ~wfuJwl ufrumbJ' t, £. nr 1_f.~mnr'iJbrfr 

JnL(IUI.j!Wbl_fnLr 'fJwJ'hnrb'iJ wb~wfu ufrumbJ' "fUirnL'iiw~<{ntJ' I; nr£.1; 

'lc}"'l'iinrb'ii w'b~wfu wnw<{blw'lnLJ'ii upumbJ'n,J': O'lurt[bln<{ frqnJ'nrf/> 

t:.wJ' "'"fwmwufuwbnLfi/Jwb 1_brl! t>wumwm<{wJ t>wut~nLfiiJnL 'h'bbrfr9• J'b'ii,e· 

'f"'lP':' b'iiJ! t:.b mkJW£ "'f''fJnL 'iJ.e'hbrfr'iJ • 

V tJ.bpj!mtJ.nplmtltwG~ qc}mJ~G mmpm~nt.pJmG P"l"P p.mq~uGbp~ 
pwq4wgm.c} bli u~L..6nt.Jii ptJ.ntJ. tJ.b4mnplibp~g: ll[ilb "'1'1 fi/Mf! t:.w4.UI-
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.u ... r t n-f., "'Uf"' V·~ . ~ntofnLJ' t n-~wt}twlilt qbmJltli wmpm~nt_pJnt_ti, 
(lulJ. n-e' "'!'1 "'"'rwdnLfiJw~ ~wtltmqmlin'-p-Jn'-li' 

n + 1 ~blJ.mnplbplt .t~'-flWl!tuli~JDLJl uitumbu n-~mljamlilt qb-mJltG. 
·mmpwbni..p-JWU ub2_ qb-mJiinpbli qmJuJWl ultumbu k: 

n-~mt}tmlilt qbmJltli mmpm~nqtjtuli tfbt ~b~mnplibplt wtfbli utt 
'lbmJ'ttli mlilJ.m,lu ultumbtf lllmpndimq~mtf k WJ'l mtupmt\nt..p-jtuli np!J.k 

;pmq Itumu: 
IJ.JJJ' t:..kzur t UUinL'fb[o ltf' ofbrf!. ~zof_Uid /trUI~JU~ 'fdUI~"~ UIUif'WdttL• 

flJw~ orf.~w~~bf'{! (t:..Uil_ttf''fUI~UI~nLfiJnL~~~~f'" lRUif'wdmfiJnL~f!. .!._ :p-..L~~
sf.w~brf. UIWf'Uit}ttLfiJnL~f!.) of_bfl_JUof_nrtUit/tw~/t UlwrwdttL(iljttL~~~., th~, 

..WJ'I UIUif'UidntfiJnL~~brf.s J"Lf'UI.[!UI~tJitLf'IILJ' f!.~filbrsn'l~ WftW~9 'frft{w· 

pnLfiJw~ ~wrn~ t 'l"'~ht wJ~Uff.uf. 'id"'J/t~ ... ~~wfu ~rfrumbd"bbr, "I'"~.[! 

.PW'l~wswJ b~ sw~~wswJ l_wtf.nof_ Z"'"' of_h~mnr~brfrsr 

.. UIIIJI! FwqJiuGhrJI uJI~h: ll'br ttLUttLJ'~Uiuf.rJ' ... ~ wnwr~w t:..w~

'1/tuw~nLJ' b~ ofhnwofnrtwfw~/t 'lJ"'Jf.~ mw1, ... JnLfiJnL~~bre: t, ... u~ ... -
~wtf. b ltf' ttLUitL~Wttf.rbtnof fi•twfw~/t 'fdwJ/t~ UIUif'WdnLfiJnL~~b(tf!.1 

J'b~.[! f!.UUI t-mfiJw~ WLumJ'~Uiuf.rnuf b~.[! W~~ n•twfw~/t of_b~mnr•tnn• , 

''lbrf. ~,nwr ... dnLfiJnL~f!.• "1'1!. J'b~.e J'rndbt 1;/t~.[! 'lbnku 2·r'1 'ltfunLJ't 

llf.wJ~ UlftUil_ WJ'I UlWf'wdnLfiJUI~ J'bp_ 'ff."'wr~of_Uiq /;r J'ft pw'[f.u, UIJ~ 

t-' J'f. ... ofnr of_b~mnr~brfts ~"''lJ'of ... J pw'ff."f!.• "'J"P~.e~' wJ~Uff.uft of_b~
mnr~brfts• nrn~9 J'b~ ~""f''IP~"'"'t!. t:..wofwuwr t J'b~f.· f.u~ J'~ ... 9 ... .t 
~""1''1-ft~wm~hre' 'll'"l"· f._ mwrUidnLfiJw~ P"L"l' of_b~mnr~bre mrof_nLJ' 

l;f.'i.. f.rb~s ~""1''1/t~wm~brft "'"'lbrmJ. wn P"''lftunLJ·. "'JJJ' "'l''lb~ ., ... -

,r ... Jm{riJw~ P"L"l' P"''lf.u~brf!. J'b'l t:..wJ'"'r ftrmof_wr..wtJ.wuwr b~r 

Sbu~b~.e• filb "I' I!"'~ zwm pw'ff.u~br ~wrbtfr I; 'l"'~bl n -t '"T"'~fr 

''lawlft~ mwrwanLfiJw~ J'bl f._ "~t"lbu b~ I.UJ'f P"''l"u~bre ~wUftf.Uid J'b~f!. 
,J'JnLu/t t:..bmt 

'1-f.sltL.[! fi-twfw~/t v -'fdUI~"~ UII.Uf'UiqnLfiJJUI~ tfb'l Ulf'of_Uiq b~ 

(4) 

.b. 

e~, e;~ · · · , e;1 (5) 

, pw'[/tu~bf'f!.l f>~tUfbU v mwrwanLfiJw~ UIJ'b~ J'f. of_f.~urnrl UIJ~Ufbu t-£ 

( 5) pw'[/tu/t J"Lf'UI.[!W~lJ"Lf' of_b~mnr, J'f.w~ lfbl'Uf"of ~'"l'"'"'r.,"'l"'of/t ( 4) 

P"''lf.u/t J'f.l.nsnof' 
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n 

ei.= ~-::;iei, i=l, 2, • • ·, n• 
j~.l 

(

-::ll • • • ':Jn ) 

T= _· ... : . 
~nt · • ~nn 

(6) 

J' wmr/tse• nr/t "'"'lbre ( 5) of_h~mnr~brf. ~""r'lft~ ...... ~hrf. "'"'lbr~ 1/ir 

( 4) P"''lf.unLJ'. utJ~ ~"l.'lnLJ' I; ( 4) pw'[/tu/ts ( 5) pw'[/tu/t~ wtiguwli umm-

pltg: 
ll.~sJ'w~ T J'wmrfrs/t !._ (4) nL (5) pw'[/tu~brf. J'f.'l"

t:..wJ'waw1~ (6 )-f., ~wrhtf. t 'll'bl t:..bmi.Jwt · J' ... mrf.swJ/t~ 

[riJu•~ mbu.enof. 

~ ... J', (4) [, (5)P"''l/tu~bre• 'lrofwd "J"L~brnof. t:..wJ'u,Ufwmwu/uw

~wpwr ~zw~w~htnof e !._ e' t:..bmkJ~L mbu.enof· 

e'=Te• 

IJ'1nLu ~n'IJ'fts• b(ilb T'-e r.. ... ~'lf.uw~ttLJ' t (5) P"''lP"f.9 (4) pw

'lPufr'b w~9JUiil JwUJrfr9l!' •uUfw' 
e=T'e', 

e=(T' T)e, 

"f~(T T')e' 

!._, .[!UI~/t ."f' e h e' pw'[/tu~bf'f!. lfdiUJ~nrb~ W~~UI~U b~, U1Ufw' 

T'T=T T'=E , 

T' = T- 1• 

'~-rUI~nof_ W"fW9"L9of_Uiq 1;, nr Ult p.mq}ultg ult WJl pruq~ult mlig

UWU tfwmppg~ upzm ~~bpmubp~ll'l tfmmpltg };-, 
U.tfbli tf~ n-pq lpupqlt ppmqwli ktbtfblimlibpn~ t~bpwubp~n'l. }!W

n.w~n'-u~ ummppg b-mn.WJDLU };- DJllllbu n-~wt}tmlilt ltpw~wli q~mJltiJ. 
mwpru~n'-p-Jwli m~JWI p.mqltultg tflt WJl p.mqltult wligtfmli tfwmpltg: 

f>rn.e• '1ft9"L.[! ,.,_ ... ,} t ( 4) P"''lftue "- n-r'l ~wr'l/t tofbrwubrofn't 

T J'wmrftse: t/...brs~b~.e "r"ibu ( 5) w 1'i.. of_b~mnr~brft uf.umbJ'e, "1'"~9' 
t:..wJ'wr ( 4) pw'fftunLJ' ~""r'lf.~ ... ,;,wJ/t~ "'"'lbr b~ JUIRUIJnLJ' T J' wmr/ts/t 

111 n'lbre• t:..bmt."'Ufbu, mb'lf. m~/t (7) t:..wof_ ... uwrnLfiJnL~f!.l ll.l'l- (5) ofb%

mnr~bre 'ldwl~nrb~ w~~wfu ~.~ • .ew~/t nr "'1'1 of_b~mnr~brf. 'ldwJf.b. 

~w/uof_wdmfllm"llfts ~pfubr T J' ... mr/ts/t "'"'lbrf. 'ld"'J/t~ ~ ... ,..of_wdnLfiJnL~~. 
"1'1!. ~r..w~Uiubr T J'wmr/ts/t tofhr"'ubrof"'l tf.~blnL~t 11.1'1 ,....,-o.wnnof_, (a) 
uf.umbJ'e, "l'Ufbu n of_b~mnr~brf.s pw'l~wswd 'l,}"'l~"rb~ w~~w{u uf.u

mbJ', J'br UIUif'WanLfiJw~ pw'[/tu 1;, f.u~ T J'wmr/tse .t ... n ... JnLJ' I; ( 4 ) 

P"''lf.u/ts (5) P"''l""" ... ~sJ' ... "ll J' ... tnrf.s: 
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• 

UJ.i.~ urbui.nul bi.~, nr n~t_w<[rwi.p 'I:Jw1{ri. urwr•uJnLf/Jwi. Jbt. 

lt"'r'L" f- 'l:uri.bl i.nLJi.~wi. zwur urwrpbr P"''lpu'i.br, nr~wi. zwur 'I:"JnL

fiiJnLi. nLi.bi. n~r'l ~"'r'I:P t_1_brwubr1_n'l ~wnw~nwp J"'urrf.si.br: zlp2."' 

,f-, "'1'1 'lbUf~nul br~nL P"''lfrui.br, nrni.~ ~w'l.J'1_UIJ bi. J'phi.nLJi. 1_b~urnr

·;i.brf.s. P"'l9 urwrpbr r;.wuw1_nrnLfiiJwJ'p. f.wJ'Uir1_nLJ' hi. urwrpbr: 
tl.bltmnrf> ltnnrqf>GmmGhrf> all.aufmfana_d'l!; 'J-p9nL~ n -l_wpwi.p 'I:Jw

Jpi. mwrwJ:IL[iiJwi. J'br_ ur1_wJ hi. (4) "- (5}pw'l.f.ui.br£!' T=('tu) "'i.9J'w'il 

.J'wurrf.sn1_' 

~·uri.bi.~ "'1'1 P"''l.Pui.brnLJ a ~UIJ'UIJUI~Uii. 1_b~urnrp ~nnr7f.i.Uiuri.brp 

.urmlbrp J'f.t."- b'lwJ ~"'Uff!' 

'1-f.sm~' 
n 

a=·~ (ljej, 
j ~I 

o ,'fur1htn,1_ (6 )-Psi ~UUIUI'j,UI~\ 

(8) 

l,"'J'bJ'Uiurbln1_ (8 }-p f.bur b. O'fm1_btn1_ 1_b~urn['{! ur.[J"'l P"''l.Pup 

.J'pt_nsn1_ 'l:rbtnL J'p"'~nL[iiJnLi.ps1 ~""'"'i."'i.~' 

j=l, 2, ... • n, 

.J' "'urrP9"' !Pi. t."'1_"'u"'rnL filtnL i.f!' 
Ujutq~uriq, a qbqmnp~ qnnpqpfimmlibp~ mDIJ.(! e pmq_punuf fim'

·1.J.mump k WJI} lf.b~mnp~ ~nnpqplimmlibp~ umqpli e' pmq_~unuf' m?_~9 
,pmq_umtqmmqqm~ e · pmq_pupg e' pmq_pu~li mligumli T ummppgmt: 

U.Jumb'lP9• f.wu~"'i."'lP t, f.burhnLJ' I; 

J:."'t["'u"'rnL[il JnLi.(!: 
0 (' f-'b w ~· 'J.f"'"'"l'~/;',1' /;l'/;1'-i'"P'"'bf- f-rw~w'b "lJ.wJf.'b uowrwJ.n'-f/Jn'-'bl!. 
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e!=5e1- e2-2e3, I 
e2=2e1 t3e2, 

e3=-2e1 +e2+e3 

(9) 

( 10) 

1b~ tnrt(''z,b('f!. 'bnL.J'z,"lbu ~W'[JnL.J /;'z, ('W"f"U WJ'f UOW('wJ.nLf/Jw'b Jbt, f!.UUI ll('ttL..J 

(9) l'"'"lf-uf-e (10) l'"'"lf-uf-'b w'bqJw'b Jwuol'f-9 J.wnw1"'-J ~ 

' ( 5-1 -2) 
. T= 2 3 0 . 

-2 1 1 

( 
3 -1 6) 

T-1= -2 1 -4 I 

8 -3 17 

a=-13e1+6e2-27e3: 

• Ubi.~ 3~r'1 'tlPmLJ' "'f"lbi. f.u,i.'IPUfbl bi.,e "'i.r."'1m'hbrf. 'I:J"'JP'il 

..l!.."'fnf.lnL[iiJwi. 'f"''l"''P"'rf.'b: IJ.J'b 'l:"''l"''P"'rf!• nrp'b J'b'b~ f.pJ'"' ~w'bs
"Lb'b~, ~rnLJ' I; 'bnLJb "''bnL'bf!, P"'J9 "L'bp "'Jl p'hnLJfil' foJ'pp_pwun9 , 

nrnz ~iuUfbr UIJ'f f.UIJ'UibnLb f.UIU~UisnLfiiJnLbbbrf. J'pp_h f.bUirUI1_nr t-• 
''bzht: 

'J-p9nL,e urt[wJ f" fl•l_UitpUibp 'fJ"'JP'j, pr:U~"''b. jp urUirwJnLfiiJm'b1 

nrf! 'bzUibUI~b'b~ Vn·n1_1 '1-purwrtb'b.[! UIJ'I urwrUIJnL{iiJwb O.L.ml}lnfunt.
;pJm.fi(!, UIJup'b~'b' UIJ'bUfpup wrurwutwur~brnLJ', 1nrf! Vn tnUirUIJnLfiiJwb 

In L r w ~ Ul 'b l! n L r a 1_h~urnr pbr"~J' f- bnLJb "'1'1 UIUirUIJnLfiiJUI'b 

nr!..l; a' •[b~mnrp: 11.1'1 a' tf.b~urnrf! ~nt_1_nLJ' I; a tf.b'Lmnrp tqmmqbp '1P

.m"'r~1_n'l aJ..wtpnf.lnL[iiJUI'j, JwJ'wbUI~I 

b[ilb aJ..Uitpnf.lnLfiiJnL'iJ(! 'bzUibW~1_wJ I; cp•n1_, tUUfUI a 1_b~mnrp UfWUI• 

iltbrf! UfWJJ'WbU11_nr1_bb~ bzUibw~b£ N/_ [ilb cp(a)~n1_ ~wJ' cpa~n1_, nrb (!'b

,[ilbrsn'fp f.UIJ'Uir w1_htf. un1_nrw~Uib ~fpbbr, !UJl ar.p~n1_1 U.JuUffrun1_, 
a=a<p• 1 

Vn 'I:J-Jp'b mwrwJnL[iiJUib 1l aJ..wpnf.lffLfiiJnLb[! llnttf.nLJ' I; "'1'1 tnturw

.J.nL[iiJwb q~IDJ~fi Clllffil}lDfuDLfl'JDLfi, b[r/b ~WJ'WJW~UI'j, a h b "-"'~tnnr'bb

J'P 'fnLJ'"'rf! "'J'b}fnf.lw'bsnLJ' I; wl'l 1_bfturnr'bhrp Ufwurthr'hbrp 'fnLJ'w
l'P'b, 

(1) 
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fru~ ~"'""'l"'~"''il a tJbltmnrfr /,_ nr£1; IJ. [ilt/_fr ~nrm"''lrl'"ll! t{rn{rtw'ilsm:.J 

t a 1_b~mnrfr "i"'m~brfr iL "'1'1 a filt/_fr "'rm'w'lrJ"'IP'il' 

(aa)<f=~(acp)• (2) 

l1.1u u~nt>J'~n'ilnLJ'frs ~n'UJ'fr'/_ln"fbu pfum J' 1;, nr q~WJl!U UlWPW~n\.

PJWU q~wJrfi lt1.wtfmium.pJn'-G~ mtJ.w~ al' a2, ... , ak tJ.b~mnpfibplt 

gwli~wgw~ q~wJrfi ~mfprfiwgrwli tftniuwGgnuf }; WJI} tJ.b~mnpGbp"[l 

UimmqbpGhpr q~wJrfi ~mfrrliwgrwJrfi (lint.Jfi qnp~w~l~glibpntJ.J' 

(ala2+a2a2+ ..• +~kak)<f=o.l(al<p)+a,(a2<fl+. • . +"k(ak?)• (3) 

IJ."l'u9nL9b'ilj! t:.bml..lwl "l'il'lnLJ'f!.• 

Vn q~mJrli mwpm~mp-Jmli gwli~wgw~ 'r q~wJrli lth.wtftn}unqaJwli dw
tfwliw~ WJI} mwpw3nt.pjwli 0 tJ.b~mnpP: tffinuf k mfi2tupd' 

O'f=O, 

ru~ mqm~ a qbqmnp!1 fimltWI}fP qb~mnp!1 UJ.Wm~bp }, ~mn.WJDt.U 

mtJ.w~ a tJ.b~mnp!t UJ_wm~hp!t fimqmq.ltp tJ.b~ump~' 

(--a)'f~--a'f• 

"rn.e, b[ilb b-il ''"'J'wl"'~w'U 1_bl1wn1, 1;, "'"i"'' ( 2 )-fr t:.wJ'~na~nJ'il• 

O'f=(O · b)r=O(b'f)=O• 

(-a)?=[(-l)a]?=(-l)(a<f)=-aCf• 

CJ.J-wJfr'il urwrwd-nLfiiJw'il 'f.}WJfr'il aL. ... tfrnfunLfiiJw'il t:.mLt~W9nLfiiJ111.'il(! 

J-w'fbl I; nr"fbu w'Uwfpurfr~ br~rwt_wpnLfiJw'il 'fWU(!'il{iwsfrs r:.wJm'ilfr.' 

t>wrfilnLfiJw'il ~wJ' brb.et_wpw'ilfr urwrwJnLfiiJw'il wf/>fr'Uw~w'it J.£wpn

funLfiiJw'il t>wu~~nsnLfiiJw'il l!.'il'lt:.wilrwsm.J'. ftrn.e, (1) /,_ (2) "lwJJ'w'U'ilbrl!. 

wf/>fr'ilw~w'il J./,_utpnptntfiJnL'ililbrfr t:.wJ'U§r pw1_wrwr1_mJ' b'Ut IJ.J'I UfWr 

Jw'Uilbrl!. pwtJ~nrwrt/_nLJ' b'U 'UwiL t>wrfilnLfiJm'il 1t•w ~wJ' brb,etwtfrw'il/t 

tnwrwd-nLfiiJw'il J'b'/_ 1_b~mnrbbrfr "frnJb~sfrwilbrfr t:.wJ'wr J'fr nrn; nuzfr~ 

'I.P { ~wJ' J' /r nrnz. t>wr(tlnL[il J"''il) tJrw: ll.lu"lbu, orfr'ilw~, ~nnr'lfr'Uwur'Ub

rfr U~'l_p'Uw~burfrs bt'iln'l t>wurt/_wd--1_b~mnrilbrfr br~twtfrw'Ufr 'fJ-wJfr"ir 

urwrwd-ntfiJw'il J'b'/_1 WJ'il"ffrufr J.£utpn/unLfiiJnL'il(!1 nrf!. t[blfmnr•t:.wmt/_wd-

ilbrfrs JnLrw.ew'iltJ"Lrf!. tfrnfrtw'U9 nLJ' I; wJ'I 1_b~urnrfr "lrn1bl19frwJfr'il l!."~'lfl
'Uw~burfrs 'fnLru b~n'l nr£f wnwils.efr 1_rw, ~tfr'ilfr 'fd-wJfr'il J.f._wpn/uuL

PJnL'Ut 

IJwJ'w~w~w'il v n urwrwd-nLfJ!w'il J'b'/_ 'f,j-WJfr'il J.f._wpnfunLfiiJwfi orfr

'Uw~ b'il d-wnwlmJ' c UDl.JUW~mfi lth.wtftn}u Dl.('t-JDt.liJ!, nrl!. sw'il~wstuJ. a 
1_b~urnrfr'il fin'l'ilnLJ' I; frr mb'll!.' 
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£. Ul q_pnJmlJ.mfi lth.mtftn}unt.p-Jnt.li~, nril wJ'b'il J'fr a 1_b~mnr wrurw"lwur

lJ.b rnLJ' I; 'lrn JP tJru'' 

ll.JJJ' ~mrt/fr Vn 'lJwJfr'il mwrwd-nLfiiJw'il pntnr 'ld-wJfr'il J.ILwtfrnfunL

PJnL 'Uilbrfr nrnz. l!.'U'It:.w'UnLr w~il·r't' '1-frsnL.f! 

(4) 

WJ'f mwrwd-nLfiiJw'il flW'l_PU I; • frilt"fbu /,_ WllW'/_1 ( 4) flW'l_PU(!I 'fWUW

~nrtJwd- UJnL'ilw~nt/_, ~'Uz_w'Uw~b'il.f_! e•nt/_1 'f.w'ilfr nr v n urwrwJ-nLfiJw'il 

atJ'b'U J'p a 1_b~utnr J'frw~ ~bf1"fn1 I; ilbr~WJinst/_nLJ' ( 4) flW'l_pufr 1_b~~ 

Utnrilbrfr 'fqWJfr'il ~uJ'pfr'ilwsfrwJfr urbu.en1_, W"fW' f!UUt (3 )-fr,· a 1_b~mnrft 
"fwurqbrf!. ( 4) 1_b~mnrilbrfr "fWUl~brilbrfr J'fr'lnsnt/ wrmwr:.WJtnt/_nLJ' t 
''ilnLJ'il 'lnrd-w~frsilbrfr 'lciwJfr'il ~nJ'pfrilwsfrwJntJ: ll.u funu.en1_, V n mmpm
~nt.p-Jwfi wubfi ur cp q~wJrfi lth.wt)ln~nt.p-Jnt.fi urwpdhJ1 ~brutntJ. npn2-
tl_mtf k (4) wlitftntftnlu pmq_rur P"l"P tlhqmnplihpr e1cp, e2cp, ••• , e0cp 
UIWm~bplibpr mpumtfp: 

rliLUJ.Im!lli l•t trlir Vu mwpw~mpJwli n fiwm tJ.bqmnplihpr 

(5) 

ljwpqmqnptlw~ urumbtfJ!, qnJDt.{'}JDt.fi nt.fir, WJfi kt tfrw~J!' V n mm
pw3nt.pjmfi wJiitqru!t 9 q~wJrli lth.wtftniunt.ra-Jmli, npr dwtfwfiw~ (5)-~ 
~mn.mJnt.tl' }; nputhu (4) pwq_rur tJ.b~mnpGhpr UJ_mm~bplihpit urumbu• 

(6) 

rJ.briLnLJ' Wr'fb'il W"fW911L9tJwd- I; tp J.f..wpnfrmL[il JW'il J'frw~nLp JnL'il(!l 

Jb'l J''ilmJ' I; w"lw9nL9bl ilrw 'lnJmfiiJnL'il(!t 

~ J.f..wpnfum.fiJnL'il(! Utut>J'w'ilb'il.f_! t:.burf..JW[ ~br"f• b[ilb a-il urwrw

J-nLfiJw'il ~wJ'w1~n~w'il t/_b~mn(' I; /,_ 

n 

a= ~aiei-'b 
i~l 

n 

a?=~ aiCi• 
i~l 

11 

b= ~ ~iei-'b 
i=l 
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n n 

= ~ ll jCi-t-~~jC j=aCf+b9 • 
i - 1 i ~ l 

r
. II ] II n 

(ia)? = i~ (-pi)ei 9 = i~h"i)Ci=l i~lliCi=T( a9) • 

Phi_ l[brwpbrnuf I; (6) t:.w'{wuwrmfi!Jwh Wr'fwrws/rnL{iJJW'j,{!l WUfUI 

WJh pfunLJ' I; 'f J.f..w<frnfumfiiJIUb (7) uwt:.J',..'bmJ'fr91 JJ'Ubfr nr ej '[b~
mnrfr pn tnr ~nnr'ffrbwmbbrf! ( 4) pwqfrunLJ', p•usfr j •r'ffr91 f.1u1wuwr b'b 

'lr"Jfr• fru~ i - r'lf! t:.ou'[wuw(' I; J'b~fr' 
.Z.bmlLwlltbu, ubp ~nrpf!lg liwumwmtJ.w~ k tJln]u u~wpd-b~ fhu um

ll!Wmwu]uwGnt.p jndi V 0 mwpw~m.pjwli pnp1p q~WJ~Ii nL.wtJln'}om.
p-Jnl-lilibp~ L_ WJfl mwpw~nl-pjw6 n-w~wli 'tJ.Ii~mnplibp~ pntnp (5) mbu·· 

I!~ ~wpqwtJ.nptJ.wt\ u~umbtf!ibp~ u~~L_: 
Uwlloul'b, w,fb'b J'fr Cj '[b~mnr ( 4) pouqfrufr J'/rp_nsn'[ 'lr'i."d I; 

J' frou~ M .. n'[' 
n 

c;= ~" ii eJ , l= 1 • 2, · - · , n• 
j ~ l 

A=(ai; ) 

(8) 

(9 ) 

.[liUII.W~nLufr J'wmr/rsf!' nr"fb" 'brw i - r'l mn'l '{brs'bbtn'i. C; '[b~mnrJr 
( i=]. 2, ... , n) ~"nr'l-fr'bwmwJfr'b mn'lf!' .Pw'bfr nr ( 5) ufrumbJ' {! ~wJ' w

JW~w"i. ufrumb.! tr· WUfW A J'wmrfrsf! ~tfr'bfr n -r'l ~wr'lfr ~wJ'wlw~w'il 
J'wmrfrs frrw~w"i. l;lbJ'b'bm'bbrn'{: 

llJUill~untJ., umwgmliJ! tpn]utf~wpd-bJ! flwuwlltwmwu]uwlinl._p jnl-li 
V 

11 
mwpw~nl-p-Jmli pn[np q~mJ~Ii O.lLwtJlnJunl._p-jnl._lilibp~ L_ p.ntnp n-pq 

~wpq~ }!tURW~Dl._U~ ummp~glibp~ U~fL_• WJ'f t:.ouJ'wUfwmwufuw'bnLfiiJnL'b(!~ 

w'bznLzm, ~wfu'{wJ !; (4) pwqfrufr (!hmrnLfillm'bfrs• 
ftwuh'b.e, nr A J'wmrfrsf! lnWLfru t cp 'lJwlfr'b at..wpnfuriLfiiJnL'b{! (4) 

pmqpunLJ' ~w.!, ltour-6.' A J'wmrfrsf! cp q~WJ~fl nL.mtJin]unl._p-Jmli d'mm
p~gli k ( 4) putqfrunL J'1 t;pb e'i-ntl bzw'bw~bb.[l ( 4) p•qfrufr '[b~lllnr'bb
('/r Uf.Wm~br'bbrfre ~wqJ' wJ U JnLh(!l W"fW (6 )-frs• ( 8)-frs £. (9 )•frs p/unuf 

t t:.bml..lwl J' ... mrfrswJfr'b t:.w'[wuwrnLfiiJnL 'b{! 

(10} 

nrf! trfr'i. b~wr .. 'frnLJ' !; 11 'f,)WJfrb J.f..wpnfunLfiiJw'iJ e pwqfru,. JA e pw-
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qfrumJ' W['l 'lJwtfr'b at..u,JrnfumfiiJm'b{! m'{n'l_ A J'wmrfrsfr J'frp_!.. b'lwJ 

~WUf(! ' 
8nLJ9 mw'b.e , [ilb fr'b l_Ufbu, 'lfrmb'bwl n'{ ( 4} pw'ffrunLJ' <p 'lJwJfr'b 

at..w•frnfunLfiiJw'b A J'wmrfr9f! • IUl'f pouq/rufr 'b~uun.fwJ'(' a '{b~mnrfr ~nnr
'lfr'boum'bbrfr J'frp_nsn'{ ~wrbtfr I; 'lm'bbt ar> "fUim~brfr ~nnr'l-fr'bwm'bbrf!: t;pu 

n 

acp= ~ai (e;?) , 
i=l 

a<p=( al' a~, · • • • a 0 )( ecp) 

J' wmrfrswtfr'b t:.ru'[wuwrnLfiiJwh(!t O'lm'i.btn'{ (10 J-frs !.. f.wz'[fr wn'bbtmf, 

nr J' wmrfrs'bbrfr p.wqJ' IU"fUIIn~J' w'b '{nL'fnr'fb LfmLfiiJnL 'b{! mb'l_fr nLbfr 'bwf.. 

WJb 'fb"f.[lnLJ', brp J'oumrfrs'bbrfrs nr£.1; J'b~{! t:.ou'b'ffruoubmJ' I; '{b~mnr• 

'bbrfrs ~wqJ''{wJ uJnL'b, J'b'b.[! ~um~»'bou'b.e' 

a? =[( <t1 , a~ , · · · , a 0 )A ]e• 

U.tumb'lfr.'l t:.bml..mJ' 1;. np a<p tJ.b~mnp~ ~nnpq~limmmj~li mn'l~ fiwtJ.w
uwp I; a tJ.hl1mnp~ lj_nnpq~liwmwJ~Ii · mn'l~(i , w~~g p wq_uwlltwm~w~- cp 
q~wJ~Ii nuw~tn}lml._pJmli A ummp~gntJ. ( pntnp~ ( 4) pmq_Jlllnl-tf ) , 

0 f' "~ w ~~ '/-foqn<l' /.pLnw<f•w~'" 'l ,} "'J"~ mwttw.tn LPJw~ el' e", e3 f'"''['"'nur 

<( 'l,}lUJ/r~ J.b.wr[rnfun•·PJnL~I!_ u.p>Jw.t I; 

A=(-~ ! ~ -) 
0-4 

(5. L -:.!l (-~ ! ~ )=(-9, 16, OJ, 

0 - 4 1 

a ~- - 9e1 + 16e, . 

... u ... ~ mwrFbr FW'ftmGbrnu( qbw!fJG aluucJmt-nLpJwG uwmrlag

Ghrt> ut>~l.t : f>'b.e'bumfr'b.eJut'b t:.wu~w'boutfr 1;. nr 'lJwtfr'b at..oupnfunLf1Jm'b 

m'[n'l ,f"'mrfr!Jl!. ~oufu'{IUJ I; pouqfrufr (!hmrnLfiJJnL'bfrsr Sbu'bb'b.[! [lb fr'bt

Uffrufr ~-WUf ~IU lnWflpbr pou'ffru'bbrnLJ' 'bnLJ'j. 'fJwJfr'b J.f..wpnfunLfiiJnL'b{! 

m'[n'l J'wmrfrs'bbpfr J'frp_£. , 
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e'=Te (11) 

£. 7-PS"LJ! cp 'lJwJfr'il d.l.w•frnfum[JJnL'bf! urpa{nLJ' I; w17- pw'lfru'ilhfmJ' t.w

J'w"iwmwu{uw'bwpwp A £. A' J'wurrfrs'bbpna[' 

e'f=Ae, e''f=A' e'r (12) 

U.n (12) r..wa[wuwpmJ''ilb rfrs br~r"r7-l!• r.w,f wd. ... J'il (11 )-fr, UIWLP" I; 

(T e)'f=A'(Te)• 

"r".Jh h[Jb (-::it' -::i2'''''" in)·e T J'wmrfrsfr i-r7- Um'{b 1;, w"iw' 

("=iJ e1+-ri2 e2+ · · · "inen)f="it(e.'f)+-:h(e2'f)+ · · · +-:in(enCfl)• 

(Te)'f=T( e'f)=T(Ae)=(T A)e, 

A'(Te)=(A'T)e, · 

(TA)e=(A'T)e• 

b(Jh 'l"'ilh J'b~ 1-/r r.wJ'wr (1 -<;: i< n)TA J'wmrfrsfr t·r7- urn'll! mwrw 

phr Lfr~fr A'T J'wurrfrsfr i·r7- urn'lfr9• w"iw ep e2, ... ,en a[b~urnp'ilhrfr 
br~"' '""'rPbr 'lJwlfr'il ~nJ' pfr'ilwsfrw'ilhre lufr'ilb'il frrwr t.wa[wuwr~.::t.£ 
l\w~wum J' f; e pw'[/rup 'fJwJfrb wb~wfunL{JJw'iJ{!t IJ.Ju"lfrunq, 

TA=A'T. 

nputh'lfr9 T w'ilsJ'w'b J'wurr/rsfr tafhrwuhrafn'l tfr'ilbtnL z'bnpt.fra{, :;:;;:.,..'*'!'!.€; 
A'=TAT - 1, A=T-1 A'T• ,,.j - (13) 

t~wurbb.[!, nr B £. c .[!Uinw~nLufr J'wurrfrs'iibre ftntafnLJ' h'il GumG.. 

b[Jb 'ilpwb.[! ~w"lafwt) hb . ·-- ....., .·co=-. ..,. 

C=Q-IBQ 

um'iltmfiJwJ'p, nrurb'l Q-'b J'fr nrnz tafhrwuhrafn'l J'wmrfrs 1;: ll.J7-"lfrufr 

'lb"l.[!"LJ' wumJ' h'b, nr c J'wurrfrs'b UUJW9afbl I; B-frs' .Jrn{uwllbr"'J:.£::1 

Q J' wmrfrsfr J'frp_nsna{t - -
wl.br£.nLJ' w"iw9m9wJ ( 13) t.wa[uruwpnL[JJm'il'bhr'il wJJJ' ~wrhtfr '-I; 

At.w~hr"ihl t.hml.Jwl ~wri.nr ph n r h J' LU J fr mbu.[_!n1_. 
~mpp.bp pwq~ulibpnuf u~lt.GmJii cr q~mJ~Ii ll.limlltn}ump-JmG.e mt\n'l 

dwmp~g6bp~ Ul.fwli bli ~pwp: Cum ,npnl.ll" 9 q~WJ~fi nkl'lll}tn}ump-JIUU 
ummp~ge e' pmq{•und umwgqn..U k e pwq~umu WJ'l q~wJ~Ii ll.lt.wt~n
}umpJwli uwmp~g~g' t}'ln}uwllbputt\b!ml e' pwqftu~g e pwq_~u~6. wGg-

uwli uwmp~g~ l.fp2_ngml: 

226 

et7-'1Jbt.p, "I' h[H A J'wurrfr91! t.w'il7-fruw'i~nLJ' I; 'P 'lJwJfr'il d.l.ww 

•frn{unLp JW'il J' wmrfr91! e pw'[fru nL J' I LU"/LU A J' WU/rfrsfr'il 'iJJ' w'il yw'il~w

swt) B J'wmrfrsf!' 
B= Q- IAQ, 

'iJIIL J'iJ"/bu Ultu[pu /; 'f 'ft)w Jlr'iJ J.f.wlfrn{unL{iJ JnL 'iJ J'[1 "I'" 2 pwq/ruiiLJ'1 UIJV 

f;' wJ'iJ pw'[pUIILJ', npb uurwsqnLJ' f; e pw'lpup9 Q- 1 111b9J'w'iJ J'wmf'P9ft 

J'frp_nuna[z 
"t-nr6n .. nt..pJnLG6br q6w!f.G oii.IIJ ... nfunLpJnLG~hrf. hhtn: Vn UJWw 

rwt)nL[il(wb wJ'bb J'fr 'ft}IUJfrb J.f._wlfrn{uuL[JJ•IL'iJ '[IIL'fW7rbtnaf Pi' J'IUUJw 

rfrsfr t.bur J'fr "{'"Z w'ilzwpJ pw'lfruuLJ', J'b'iJ.[! ~umwbwb.[! , fr'ilt"ib.r 

w"iw9nLsa[wtl t, pn{uJ'frwpJb.e t.wJ' w"i"'"'wu{uw'iJ,.[J JnLb P"l"P 'ltlwlfr'it' 

d.f.wpnfunt[JJmb'bhrfr t._ pn[f1p fl-pq ~-r'ffr .[_!Wnw~nwfr J'wmrfrs'ilbrft 

J'frp_£.: P'ilw~w'b I; ""iwubl• nr J'wurrfrs'ilhrfr 'fnLJ',..rJ'w'il , pw'lJ'w"'WUl~ J 

J'w'b £. J'wurrfr91! [Ja[na[ pw'lJ''u"iwmltblnL 'l"rt)n'l_nL[JJnL'iJ<ilhrfr<il "ihur.[! (: 

t.wJ' w"iwurwu{uw'ilb'il t.wJ' utbJ' wb 'fnptln'fnL[J J"L 'il'ilbp 'ltlwJfr'it d.£.wpnfuuL-

. PJm'il'ilhrfr 'il~wurJ'wJ'p: 

'tfrsm.e V 11 mwc•wJ,L[J JWb J'bp_ urqwtl /:sb cp £. •JJ 'lt)"'t/r'il d.l.wpn

/llnL[JJnL'ii'iibpf!l 11.17- d.l.wpnfum(cl JnL'ilt.rbrfr qnufwp w'ba[w'ilb'il.e cp+ ~ d.t.w

.Jr.ri{unL[J I"' 'ile' n rl! uwr:..J' w'ila[m J' I; 

(14) 

t.wa[IJIUIU(IIILPJwJ'p, f,bw/.rw"/bu, LUJ7- Cf'+'( J.J.r,..,frn{unL[JJnLbb wJ'/:s'iJ J'fr a 
a[b~umr pbp11LJ' I; cp f._ 'f d.f.wpnfrmL[Jjnt'iJbb(IIILJ' UUJWst/n'J 'ilrw "/LUUJ-

~hpbhrfr 'fnLJ' wrfrbz ' 

cp+~ ll.ll.wiJm}um.p-JnLiiJ! qt)IUJ~U c.\lt.wl}lnJunqa·Jnl.U };, />pn,V, sw'il

~wswtl a t._ b afb~Uinrthrfr " ~wJw1w~w<il a. P1fr r.wJwr' 

(a+b){Ji+o/)=(a+b)r.p+la+bH=af+bcp-J:-a·.Y tby=a('f+'}J+b(9+4l• 
(a a)( 9 7o/) =(a a) 'f+(aa)·f =a(a'f)+a(a·f) =a(af t-a•}) =a[a(f+•Ji)]• 

ll1m.u ~n'lJ'frs, <p £. 'f d.l.wpnfumiJJnL'iJ<ilbrfr W[JUIIlli}[IJIUl w'ila[u.r'ilb'ill! 

(15~ 

t:.wa[wuwpm[JJwJ'p uwt:.J'w'ilqn'l_ 'FY d.J..,..pnfum[fJJnL'bf!• wJu/r'il.[!'il' '"J'il

"lfrufr J.f._Uipnfum[JJnLbf!, nr'iJ liUJLU91[111J' I; nr"ibu '? /.r '( J./.r,..pn{unL

PJnth'iJhrfr r.w'l"r7-wpwr f[/rpwttlfw'b wr7-JnLbiJI UJ'l cp·j; ll.liwl~nlUll\.f'l'jDl.
li~ q~wJl•li ll.lt.w1mJunLpJnl.li k' 

(a-l-b )(9} ) =[(a+ b)'flf=( a'f+b9) 'f-=(af)·~ + Wf'l ·~=a(y'f l+b(~<!- ); 
(aa) (9·Ji )=(aa )·.p]·-l'=[a(ay )·¥J=a[ a(f~ )]r 

IJ.'ila[w'ilb'ill!l a[br2_w"ibu, 9 q~WJ~6. c.\liwtlmJunLpJwli lt. z pq~ wp
UIWI)flJWl LUJ'b Xcp d.l..wpnfumPJnLbf!, "PI! nrnza{mJ 1: 

a(·,/f)= ~(a'f) (16) 
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t;.wqwuwrn•filtw.!pt l,bmt.w"'bu, pnfnr 1_b~mnr'ilbrf. 'f at.wfnfun•filt-" p 

umwsqn'l_ UJWUl~br'ilbrf!. pw'[J WUJWU1~1_nL" b'b X filqnqt 

U.Jfl x~ iiL.nnJmJun._pJndiP: q~mJ~G ll.L.wtJmJunLp-JnLG );' 

(a+ b) ( '1-tf)="~-[ (a+ b )'f]=·~-( a'f+b'f) =·t.( a'f)+Y.(btf)=a( '1-t.p) +b( '1-'f') • 
~a a) ( '1-t_p )='1-[( aa )9] = ·t.[ a( acp)] =a[·t.( a!f )l=a( a(·t.!f)) • 

'1-f.snL.[! e[' e21 o o ,, en pw'[f.unLd 9 /,_ Y at.wfnfunLfiiJnLbhhrf!. 1nf!.r-

4_wJ b'b t;.w.!wUJwmwuf.twhwpwr A=(:xij) "- B=(~ij) .!wmrf.,q'bbrn1_' 

eC(=Ae, e•-ji=Be· 

n 11 n 

ei(9+'-i')=eit.p+ ei'f= ~aiiei + ~~ijej= ~(aii+~ij)ej• 
j-1 j-1 j-1 

e('f+•i')=(A+B)e• 

U.1uUJf.unq, q~ WJ pli O.L.m~nJunLp-JnLGGbpp qmtfwp}t tfmmprge gmli" 
\mgm~ pmq_ltunuf fiwtl_ wuwp }, WJq uL.mtpnJumpJuGiibplt tfmmppg-

tibplt qndwppG GnLJU pwqpund: 

li1mu ~n'lJf.s, t;.w.!wd.wt'b (15)-f.' 

e('f~)=(AB)e• 

lJ.Jl fun"u.[!nq, q~wJ~G uL.wtpnJumpJnLGGbplt wpmmqpJmllt uwmplt-
9P: gmG~wgw~ pwq_ltund fiwqwuwp }, mJq q~mJltG uL.rutJmJunLpJnLG

Gbplt tfmmpltgGbplt mpmmqpJwlltG Gn._JG f!mqltun._tf: 

if..brlw"'bu, t;.,uJ wd.wJh (16 )-f.' 

n n 

ei("'·'fl="~-(e(f)="~- ~aiiei= ~(·t.aij)ei' 
j-1 j-1 

e("L'f}=('1-A)e• 

t,bmbw"'bu, ff q&-wJltli uL.wtpnlumpJmG ll X ptl_lt mpmmqpJmlP: 
m~nq uwmpltgP: npllk pmqltund liwtl_ wuwp k WJ'} GnLJU pmq_ltund 
unl.JWl ~ q~mJltG O.L.wtJmJunLpJmli tfwmpltg~ L. GnLJG X ptl_~ wpmm-

lll!PJWlPii: 
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Umws1_wJ wr'IJnLh.[!'bbrf.s pfunLd J;, nr 'lJwtf.'b at.wfnfun•filtn•'b

'bbrf. t;.bm ~wmwrqn'l 'lnrJn'ln•filtn•h'ilbr'b orfmqwJ b'b 'bnLJh t;.wm~n•

fiiJnL'b'ilbrn1_, f.b l_ n r d wmrf.s'iJbrf. t;.bm ~wmwrqn'l_ 'fnrJII'l_nL filtnL 'iJ'iJbrf!.l 

IJ.Ju"Jbu, 'fJwJf.h d.bwfnf.tnL{rJJnLbhbrf. 'fnLdwrmJ{!. mb'lwfnfublfr /,_ '[nL

'fnr'lblf. 1;, f.u~ f'W'[dWUJWUl~nLd(!. '[nL'fnr'lblf. 1;, UW~WJh n>l 'lb"f.f!nLd 

mb'lw'f.nfubLf. ~l;t 9•Jwtf.'b iibwfnfumfiiJnLbhbrf. t;.,..Jwr 'lnlmfiiJ'ILh 

nLh" t;.w'b.!w'b .!f.wrrfb.[! 'lnrJn'lm-{iJJnLh: 'Lzb'b.[! 'bwt., nr e UDLJUW~mG 

ll.ILwtJmJunLpJDLiie q~wJltG O.L.wtJmJunLpJndiGhplt tfbll_ Ium'l_nd }, upm
tl_nplt qbpe, ltu~ u> q_pnJmqwii O.L.mtJmJumP"Jn._Ge' q_pnJr qbpe: forn.f!, 

sw'b~wswJ pw'lf.unLd E at.wfnfun•fiiJnLh(!. mr1_nLJ I; Jf.w1_nr Jwmrf.sn1_, 

f.u~ (.!) at.wfnfun•fiJJnLh(!.' 'lrntw~w'b Jwmrf.sn1_: 

v 'lJwtf.'b mwrwJhL{rltw'b L b'bfilwpiU'[dnLfiiJIILh(!. ~nt_1_11Ld I; v mw

rwJn•filtw'b q~wjpli bGpwu.mpw~mp-JmG, bfilb 'bw f.'b.f!f!. 'bn•JhUJku 

t;,w'iJ'If.uwhnLd I; 'fJwJf.b mwrwJnLfiiJnLb v -nLd uwt;.J whqwJ 1_b~mnrhb

rf. 'fnLdwrd wb /,_ 1_b~mnrf!. filqnq f'W'[tlWUJWUl~bfnL 'fnrJn'l_nLfil JIILbbbrfr 

h~wmJ wJ pt lJ.Ju"Jbu, brk.f!t_wfw'iJfr lJq~ff.'lbUJWh mwrwJnLfiiJwh ,/ b2_ 

WJh pnfnr 1_b~mnr'iJbrf. f'W'[dnLfiiJnLh(!J nrnh.[! '/nLrU b'iJ 'fwlf.u U~'[f'hW

~bmf.s "- (!.h~wJ b'b U~'[phw~Lmnq w'bs'iln'l nr"-1; t;.wrfiln•filtw'b (~wJ "r"-1; 

tiL'l_f.'lf.) 1_rw, ~w'lJ nLd b'b 'lJwJf.'b b'bfilwmw{'wJ,LfiiJnLht 

Optqbuqp V mwpw~mp-JmG n~ qwmmp~ L hG.{'l"mpwq_unqCJJn._Ge 
trG~ Gpw q~wJltG hG{'l"wmwpw~n._P"Jn._G, Fwtlw~wG. k, np Fmtl_mpwp
tl_bfi libmL.Jmt tqmJtfwGGbpe· 

1. !Jpb a L. b tl_b~mnpGbpe tqmm~wGnd bG L-pG, mtqm L-pG k 
tqmmqwG.nd GwL. a+b tl_b~mnpe: 

2. bp-b a tlb~mnpe UJ. wm~wGnd k L-ltG, rutq w L-nd tqmpn._
Gwqt}nLU k GmL. :xa tl_b~mnpe' :x-lt gwG.~wgw~ wpdhl!lt B.wtfwp: 

forn.f!, t;.wJwd.wJh 2-r'l UJWJ.!w'bf., L pw'l.!n•filtn•h(!. "'wrn•hw~nLJ I; 

'lrn 4_b~mnr' bfilb a 1_b~mnrf!. UJWUl~wbnLd I; L-fr'b, W"JW L-{!. UJWrn•

'bw~m .. J /; bwb 0 • a=0 qb~mnrf!.: l,bmn, hnLJhUJbu f!.UUl 2-r'l "JLUJd•hf., 

L-{!. f.r uufb'b "" a 1_b~mnrf. t;.bm .!f.wuf.'b UJWrnLhw~nLd I; 'bwt. 'bpw 

--a=( -1) ' a t;.Wllw'lf.r 1_b~mnrf!.J WJ'I UJWUlbwn.nq I;LJ t;.W,/ wd.WJb 1-f.b 

"JWJJw'bf., L-{!. UJwrnLhw~nLJ I; f.r sw'illtwswJ br~nL 1_b~mnr'ilbrf. mwr

P~rn•fiiJnLh(!.t fo'bt_ 1_brwpbrnLd I; J'bwswJ pn Lnr UJWt;.w'b2_'bbrf.'b, nrn'il.[! 

Jmhnt..d b'iJ 'fJwJf.b mwrwJnLfiiJwh Uwt;.Jwbdwh Jb2_J W"JW hrwh.f!' 

.e-w'bf. nr pw1_wrwr1_nLJ b'b V-mJ, ~pw1_wrwr1_b'b 'bwt. L-nLdl 
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v 'ld-UIJfr'b UlUI('UIJ-IIL{riJUih b'b[JUIUl UI('UIJ-nL{J JIILhhhbrfr orfr'bUI/1 b'b 

:., 01'b'l-fruUihnLJ 'bUI{u fr':..f!l!' V-ii, frilt"lbu hUlk JfrUIJh 'lf'"JUII/Uib l;lbJb'b

mp!J ~01 qJtJ.Uitl pU1qJnLf'Jnth(!• UIJII"lbu ~nl_t/.UIJ-' q_pnJWlJWU bG~mww
pw~Dl.pJmGe: lJ.tJ.btfr f.UmUI.(!('.{!/r(' /; f.bml.tJUI£ orfr'bUI~(!• tJ.brs'bb'iJ.(! V 
LnUJ('UIJ-nLfiJUib J/iy_ tJ.b~mnr'bbrfr !JUih~UI!JUIJ- tfbflUitJ.nr ufrumbJ' 

( 1) 

k ilzw'bUI~b'b.[! L-ntf UIJh P"l"f' t[b~wnrilbrfr pwqJnLf'JnLb(!, nrnil.p f.w'b

. '1-fruw'bnLJ b'b (1) ufrumbJfr t[b~mnrilbrfr 'IJ-w1fr'b ~nJpfr'bUisfrw'bbrt IJ."'UI• 

snLsb'b.e, nr L-{! ~lfr'bfr 'IJ-UIJfr'b bilflwmUirUIJttL[JJnLbl "r".f!' b[ilb 

b=:zlal+a2al+ .... +:xrar• c=~la1+~2a2+ • .. +~rar• 

b+ c=(a1+ rdad-(:x2+1l2)a"+ • · · +( :zr+ilrlar• 

w1ufril.e'b' b+c t[b~u'"rl! "lwm~w'bnLJ I; L-fril. L-fril I; "lwm~wbnLJ 'bwl.t 

'jb=(1ada1+ h a2)a2+ · · · +(Prlar 

t[b~wnrl! 9UI'b~w9UIJ 1 !Jt/.fr f.wJwr: 
U.urtLJ b'b, nr WJ'l- L 'lJ-UIJfr'b b'bflwutwrutd-nLf'JttLb(! UI1LWl_UI9bl I; 

tJ.b~mnr'bbrfr ( 1) ufrumbJmf. L-fril bil "/UI"''tUI'bnuf, Jwu'b,.,tfnrUIPUir, 

'bwk ( 1) t[b~mnr'bbrf!t 
/>Jfrp_frwlln9' tlbp~mqnp!_mt}Iwlir q~mJ{lli wwpm~DL})JWU wubli 

u11 q_~wJ{lti blip-mwmpmcrnt.p-jnt.G ma.w?_mlint.U ); tlb~wnplibpr qbptm
tlnp U{IUII\bUnq, .ew'bfr nr1 b[rlb WJb tfr f,UibtffriiUibttl.J 'lf'"JW~Wh UlW• 

1,wJ-nL{tiJ•n'b, Ul"/w oJmt[UIJ- I; Ulh'fwJ tJ.brywtfnr pwqfrunt[t L 'ld-UIJfrb 

bb[JwUJUI('WJ-nLp JUih l_UI</.tUiffwhntp JIILb(! JbJ- l_l; v n UIUI('WJ-nL {J JU1h fl 

l_tutfrw~UibnL{iJJnLilfrs, f!UUJ nrnLJ'' f.wt[tuu .. •r I; n-f• JfrUIJh L=V n '1-b"l

.enLJ: ~f'"l"'~UI'b b'b(ilwmUirwJttLf'Jw'b l_Uipw~wbnLfiJnLb, frf.wr~b, "lbm.p. 

1; r,.,JUirbt o flfrt/.l!t .. 
U.ubG u{l k-{1. fimuwp (O < k < n)Vu mwpw~nt.p-Jwli ub~ qnJnt.p-Jnd{ 

nt.GiiG k-j_wtJimGf! q~mJ{IG bGp-mwmpwhnt.p-Jnt.GGbp: Pwt[UI~tu'b I; tJ.hrs'bbl 

ywbl/'u!JUIJ- k 'IJ-UIJ'bnrb'b Ulh~wfu t[b~mnr'bhl'"'[ umwy_wyUIJ bil(iiUimUI-

l'w'hiL/i l nL 'b (!I 
11-frs"L.f! V mwrUIJ-nLf'JUih J'by_ mt[UIJ- b'b L, I... L3 bii[JwmUirwd-nL-

{J J"'·'i/i,brl!t U.J'b P"l"r t[b~mnr'bbrfr Lo ['UI'[J' ttLfJ Jill b(! I n rn'b.[! "'UIUJ~UI
r;,, 1{ b'it frill"lbu L 1-fri1, wJ'b"lbu /;£ L2-fr'b, fr'bt"lb" r.b;_m I; umm'lbl, 

1/lf'5'fr 'f')UIJfr'b b'b(ilwm Ul('wJ-nL{JJnLb. wJb IJnl_tftnJ' I; L, £. L2 b'b(iiUimw

rwJnL{<IJmbbbrfr t}In}ufiWUlDLUt U'JntU ~n'fJfr!J• 'fr}tuJfr'iJ bbfiUIUJWrUIJ-nL

{JJIILb luft'bfr 'bwk L 1 £. L2 b'b[JtumUirUIJ-m[il1n,'bilbrfr L qnt.umre• UIJu

fr'it.f!'b' v urwrwd-nLPJwb U1Jh P"l"{' t[b~mnrr'bbrfr ~pwqJnL(JJrtL'itf!, nrnb_.[! 

ilbr~·UJtU!Jtf"'J b'b br~nL 'lntJUirbtfr'bbr~ 'lnLJwrfr mbu.[!n•f· J'b~l!· L,-/rs• 
2-10 

JJnLU(!' L2-fr9: b(ilb Ll' Lz• L~ Lt. [ bilfiUimwrUIJ-nL{JJnLbbbrfr l_wpUI~w
bnLfiJnLbbb{'l!• f.wJw"'UIUJUiu{uwbUipUI('t dl' d2 , d0 Lt. d fltJ.br'b b'b, UI"/UI 

mb'lfr nL'bfr f.bml.t JWL pwilwak(!• 

(2) 

U.Jufril.f!il' bp~nL bG~wwmpa~~nL~JmGGbpf! qnufwpr 2. mtJim~mlim.
PJDLUJ! fiwtJ.mump k WJI} bli~wwwpmlnt.p-Jnt.liGbpr 2.wtJiw~mGm.p-Jnt.lt
libpr qnul'mprli' limliwcr lipmGg t}m)ufimwtfwG j_wt(lm~mlint.pJnt.GJ!t 

U."lwsnL!JJUI'b f,,.,J,ur ·fbrs'bbb.[! Lo bilflwmwrwJnLf'Jw'b nrl.tl; 

PUI'l""' 
(3) 

(4) 

(5) 

pwqfrul!: O'lmtfhtntf [ bil[ilwmUirwd-nLfiJUih uUif.JUI'bntJfrs• f.b;_m !; . <;.,~ 01-
urbt, nr UIJ'f b'it(iJUIUlW('tUJnLfiJnLhh UJILWl_WhnLJ' I; 

(6) 

t[b~mnr'bbpfr ufrumbJnt[t ~bmkUI"lbu, {2) pUI'bwak(! w"lw9"L9wJ- ~tfr· 

ilbil.[!, b[ilb w"lw9m9bb.[! (6} ufrumbJfr 'lJ-wJfr'b wb~UifunL(iJnLbf!l 1-fr!J"L.f! 

wb'ffr nL'iJfr, nrnz fi4.U1Jfrh 'f"{tJUI~fr!Jbb('nt[, r.bml.t JW£ f.wtJ.tuuwriiLf'JnLh(!• 

a1a1+ a2a2+ · · +act0act0+~ct 11 + 1 bct0+1+ · · · ...L ~ ct 1 b ct 1= 
'lcto + Iccto+t+ .•. +·td2cdz=0 • 

U.n '1-b"l.f!"LJ'' 

d=a~a~+:z ~a2+ . . +"doado+ ~cto+lbdo+ t+ .. '+~d,bct,= 

=-1cto+1cct 0+1- · · · --1d2cct2z (7) 

U.n f,Uit[wuUirnLPJUib a.Uifu J Ulll(! "lwrnLbw~·L nLJ' I; L t•nLJ' wy_ 

Jwul!' L2• nLJ, WJ'f "'UIUli..wnntf d t[b~mnl'l!• "f'l! f.Uit[wuwr I; fr'~~t"lbu 
Ull_ Jwufrb, wJ'b"f.ku l;l a.Uifu Jwufr'b, "ftUUl~wb,r I; L0 -fril £., f.bmkw

"lbu, 'fJ-UIJhnrL'b I; wrmUJ'>UIJurtJ.nLJ' (3) p-qfrup Jfry_nsntft UwltwJb, (7) 
f,UitJ.wuUirnLf'Jwb Ull_ JWll(! !J"LJ!J I; Ulw£frtl, nr d <[bqmn('{! 'fJwltnrb'iJ 

I; wrmUI'>wJr:ntfmJ' 'bwk Cdo +I• .•• ··Cd2 t[bltm"rilltt•fr Jfry_nsntf: U.Ju"'b'lfr9, 

.(!Uibfr nr (5) ufrumbJ'fr t[bi{UJn(''bbrf! 'fr}WJhnrb'b wb~w[u /,'it, UI"'UI pn• 

L"r ld , .cp ••• , ·102 qnrJu,~f•y'itb{'f! '>w•[Uiuwr bil 'II'" 1/•, w Iufr'b.e'b' C: = 0 
l.t, wl'l- '1-b"l.f!"LJ, (4} ufrrnnbtffr 'lJwJfr'it tu'bltwfurn{JJ"Lbfry. '.bmfutt J 1;, 
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"P P"l"P (Xl' :r.2,. • • • (Xdo' ~do+ t• • • ·• ~dt 'l:"I'Jw~f.s'bhp(! 'bmt'bUJ.hu t.wt{w
uwp h'b 'lP"Jf.: 'fpw'bnt{ WUJ.W9"L91[wJ t (6) uf.umbJ'f. 'l:JwJf.'b w'b~w-

/unt{J J"L 'be: 

f:'iJ[Jbpsn'lf.'b mnwlwrlttfntJ' t umnt'l:hl, np J'bp ""UJ.wsnLJSl! 

J''bnLJ' t nL<f{• J'bl 'bwl, wt'b 'lhUJ..f)nt.J', hpp L0-'b t.w'b'lf.uw'bntJ' I; qpn

JW~w'b h'b{JwmwrwJm{JJnL'b, wtuf.'b.e'b' d0 =0• 
't-6w! .. (i aiLUufmJanLp!wli UI.I'IJiiplilip.. ID .. I'DL!P~ IL 'tnP .. q@: 

'1-f.ynL.[! V n 'l:dwJf.'b mwpwJnL{JJwb J'bl wt{wJ t <p 'l:JwJf.b J.L.w

t{rn/um{iJnL'b(!: b[Jh L·e V n mwpwdnL{JJwb npL..I; 'l,}"'Jf.'b h'b{Jwmwpw

t}nL{jJm'b 1;, w"lw L hb(dwmwpwJnL{JJwb P"l"P t[h~mnp

'b b r "\ q> J. /., W "' n ~~ n L {J J W b rf W d W 'iJ W ~ U In W 9 1[ n 'l UJ. W m ~ h r

bbpf. L<p pwqdnL{iJnL'iJ(! 'bnLJ'iiUJ.hu ~Lfr'bf. 'l:dwJ{•b h'i,(clw

m UJ r Ul,} n L {J J n I. 'iJ, f.'bz.UJ.hu wbdf.lw~w'iJnph'iJ pf.tnLd t 'l:JwJf.'iJ b'iJ[Jw

mwpwJmfJJwb £. 'l:dwJ/r'b J.t.w•/rnfum.{J J"''b uwt.J'wbmJ''i,hpf.s: If wubw

t{npwpu•r• 'l:dwJf.b h'b{JwmwpwJmfiJnL'iJ ~tfr'b/r bwL. V 11 mwpwJutfiltw'b 

P"l" r t[h~Uinpbh rf. UJ.LUUI~I.pbhpf. vII~ pwqJ'm{J JilL 'be. LUJ'b ~nz.t{ntd t <p 
'l:t}wJf.'b J.L.wt{rn/unL{JJw'b wpdb.j!Gbp~ m~pDLJfl' 

CJ.mbhb.[! wprfh.e'i,hpfr mfrpmJfJf. l_wt{ru•~w'but{jJ•n'be: '1-pw t.wJ'w{' 

'iJ~wmbb.f) t.hm/.,JWJ(!• .ewbf. np mwpphp pwqf.ubhpm.d 'f' 'l:dtuJf.b J.i.w

t{rnfuntfiJnL't.f'_ m<{n'l P"l"l' J'wmrf.s'bbre <;,J'w'b b'b f.rwl'• wUJ.w, t.wJ'w

J.w(i.. § 14-f. tfhr'l.f.'i.. ' [Jhnr,bJ'wJf.• 'bp•u'i'J! P"l"P'j, t1 nt'bh'b J'f.L.bnLJ'b 

nw'b'l:(!• wJ'I {J/rtfl!• t.bmL..wUJ.bu, ~wrblf. t w'bt/_wbhl 9 'l:JwJf.b J.L.wt{"'

/unL{JJwb nmfiq: 
9 q.}wJ~fi O.hwt}tnJumpJwfi wpdb.j!libplt mppnLJP~ ~wt}tm~wfinL

f>JDLfip fiwlj_wuwp k IUJl} O.hwt}tnftm'-p-Jmfi nwfiqpfi: 
f>r".e• '1P9'"-.f! <p-'i.. e" e2, • •• , e11 pwqf.untJ' mpt{wJ 1; A J'wmrf.-

9""-' U.prfh.e'i..hrf. m/tpnt.({j(!, wJuf.'i...e'i,' V 11 cp b'b{JwmwpwJnL{JJntbb wnw· 

lwbntd t 
(8) 

t{b~mnp'i..hpnt/_, £. WJ'I UJ.wU16.wnnt{ V 11 ·.;. b'bfjwmwpwJnLfJJwb pwqf.u 

~Jwntulf.• ,ftuu'bwt{npwpwp1 (8) uf.umhJ'f. Jntpw.ew'i..umr 'l:JwJbnpb'i.. 

u,'iJ~wfu wnw•[hlw'l:nLJb b'i..{JuiU/rumhJ': Ou,~wl'b, (8) uf.umbJ'ntd 'l:Jwr 

'bnpb'i.. w'i..ftw/u t[b~mnp'i..krfr wntutfblw'l:m Jb {Jf.t{e t.w•J"'uwp t A J' wl{r

'i..f. .9/t 'l:Jw/'i..npl.'i.. w'i..ftwfu "'"'lhrf. wnwt{hlw'l:nLJ'b {Jt{f.'i.., "'Juf.'b.e'b' t.U:

<{wuwr t wJ'I J'wmrf.sf. nw'i..'l:f.'i..: /iJobnpbJ',,'iJ wUJ.wyws•JwJ 1;: 

lfh'iJ.e 'l:f.mhb.f) , nr 'f 'l:Jwlf.'j, J./.,_wt{rn{llnLf1Jwb rf-J'wbw~ qpnJWfJWb 

t{bftmnp(! t{rufuwbs<{ntJ' t f.'i..J?';,' f.ph'b: ~hmL.wUJ.hu, V 11 mwpwdnt/Jtw'i.. 

w/'i.. P"l"l' t{h~mnp'i..hrf. N(<p) pwqdnLfJJ"Lb(!• npn'h.e 9 'l:t}wtf.'i.. J.L.utt{rn

/u,L{J 1wJ'p · wpmwUJ.•umiJhpt/_nLJ' h'b 'lP"lw~w'b tfhltmnpf.'b, ftLf.'i..f. nl_ 'lw• 
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urwp~ /.,_, UJ.wpq t, np ~(,w'iJ'If.uwb,., 'l:t}wJf.'iJ bb[JwmwpwJnLfJJnL'iJ: U,J'1 

h'b[JwmwpwdnL{JJnL'b(! ~nl_t{mJ' I; 9 Mtwt{rn/unL{JJw'b ~nppq_, f.u~ 'bpw 

j_wt{rw~w'bntfJJnL 'be' WJ'I J.L.wt{rnfuntfi' 1w'i.. wpwm ( qb~b~m ): 
Vu q~WJ~fi mmpmh~.pJmG wdbfi ur q> qb-wJrfi uhwt}tnJunt.pJmfi fiw

tfwp, O.hmt}tnJunLpJmfi nwfiqp h wpwmft qndmp(! fiwqwuwp k wdpn!Jt 
mwpw~ DLP JW.fi n ~ Wl~mlJ.wfinLpJmfi(!' 

l•r".f!• h[Jb q;-'b tf.'i..f. V n wwpwJmf.iiJw'b J'hl r ntu'i..'l:f. 'l:,}tuJfr'b 

J.L.wt{rn{UnL{JJnLbl WUJ.W v n<f h'i,{cJwmw(IWt}nL{JJnLb(! ~ntbhbw f (,IULn t[h~-

Uinpbhpf.s ~wqJ'•[wa pwqf.u' -

(9) 

( 10) 

b; tp= a;. i=l, 2. · · . ,r . 

UJ.tupql;. np (10) t[h~ifrnp'i..hpf. ebmpntfcltnt'b(!, e'i..'lt.tu'bpwUJ.bu, """'rrfh.e z.l;• 

b[Jb (10) tfhllmnp'i..hpf. npL.t nz_mp/t•[f.wl 'l:JwtJ•'i.. ~nJ'pf.bwsf.w 9 'l:t}wtf.'i.. 

altwt{rn/um{JJwdp wpmw"lwm!J.brtfhp qpnJf.'b, J'wu'bwt{npwUJ.bu, h[clb (10) 

t[h~mnp'bhp{! tf.'i..bf.'i• 'l:Jw1'bnpb'b ~wfuJwl, wUJ.w (9) t[b~utnpbhp(! frph'i...e 

~Lfr'i..hfr'i.. 'l:JtuJbnpb'b ~tu/uJtut' r..tu~tuntu~ b'bfJtu'fpntfJJw'i..e: U.n UJ.wm6.w

nnt/_, ( 10) t{hftU1np'Lhpnt{ wnwlwswJ L 'l:JwJf.'i.. b'i..{JwmtupwJm{JJnl 'be 

nt'i..f. "; z_wt{rw~wbnt{JJ'IL"'(!· f.u~ 'bpw t{rnf.tt:.mmnLd(! N(·f) b'b[iltumwpwJnL

fJJw'b t.hm t.wt{wuwp I; 'lP"Jf.: 

lf1mu ~"'l"f.s• L /., Nl tp) b'i,(JwmwpwrhiL{iltnt'bbapf. 'l"'J'wp(! t.w,f

(!'i..q'bntJ' t wJ'P"'ll Yn mwpwJnL{JJtub t.hm: "r".f!' b[ilb c-'i.. mwpwJ-nL

Pt'"'j, npL.t t[b~mnp 1;, WUJ.W d-=Ctp·'i.., f.t.wp~h, UJ.wmltw~JnLd t V n9 

h'i..{JwmwpwJnL{JJw'be : l/.1'1 'lhUJ..[!mJ' L bb{JwmwpwJuL{JJw'i.. J'br_ ~'l:m'i..t{/r 

<uJbUJ.f.uf. b •[b~mnp1 np 

b'f=d. 

b tfhltmnp(! (10) uf.umbdnLd 'lrtfntd I; WJ'iJ 'l:nrJw~f.s'i..hpnt/_ 1 f.'i..z. 'l:nr

t}w~f.s'iJhpnt{ 'l:rtfmJ' t d t[h~m"rl! (9) pwqf.uf. J'f.t_nsnt{: U.1umb'lf.s' 

c= b+(c-b), 

eum "P"L" c-b t[h~mnre UJ.wpntbw~t/_nLd t N(9) h'i..[JwmwpwJnt.fJtnL

·iJnLJ', J!UI'i..f. "r 

(c-b)'f=C'f-b'f= d-d=O• 

Omtust{"'J · "'l''fl"''b.e'bhrf.s /, tfbr'b "'"i"'S"•swa (2) pw'i..wJ.kfrs 

1'/untd I; [JhnphJ'wJf. UJ.'b'fnLd(!: 

2o[brwulrro[nll qbmJI»li llluu•fmfunLp!nLGGbr: V n 'l:t}wJf.'b mmp111JnL-
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filw'b r; yJwJfr'b tl!..wpnfunLf.JinLb(! ~nl_t{nLII (- plbpwubptJ.n'l, bf.Jb wJ'b 

P,.,t/..urwrnul t- f.bur"-l"'l "1."' IJ' .u'b'bbrfrs nr!.~ · J'b~fr'b, nrn'ils f..ut{.uu.ur.u~ 

'l.nrnL{JJnLb(! wJ'frP.w"fbu pfutt~J t t[brU IU"fW!JnL!JIUJ (JbnrhJ'w'iJbrfr!Jl 

1. 9 yJwJfr'b aJ...upnfunL{cJ J"'U nwb'lf! f..ut{.uu.ur t" O-fr 1 

2. fj' 'I J Ill I /r 'b a £. Ill fu n fu n L {J I Ill 'b Ill r cl r .[! 'b b r /r ur /r r n L I {J {! 

f. Ill J' (! b ~ b n L J' t- 1U J' (1 n ll_l_ v n Ul IU (' IU J n L {tf JIU b f. b Ull 

3. 9 'I J Ill J /r 'b a "- Ill ·fr n fu n L {J I Ill 'b IU r Ill ur {! r, IU " IU u IU r t-

1[ r n J "' 
!/t{br.uubrt{nrz 'IJ"'Jfr'b at..upnfunL{iJJnLUUbrfr f..uJ'.ur ll"'l'blfr t" 'bzbl 

p.uqJ'.u{rlfrq "'ll u.uf.J.u'bnul'bbr !.u, J.uu'b.ut[nrw"'.bu, orfr'bw~, 4-6 

u.uf.J' .ubnLJ''bb {'(!I 

4. Vn 'I:J Ill I /r 'b Ul Ill rIll J n L fill Ill 'b Ul Ill r p b r "b ,, ur n r 'b b {'{! 

fj' a 1._ 1U rfr n fu If L fill"' b cf.u J' IU b ~ ~ n L b b b Ul IU (' (1 b (' "f IU ur~ 

~ b r 'b h ,., 

"£'"./?-' b(Jb 9 aJ...upnfurnf.JJnLb(! ocfurt{.uJ t- 4-r'f f..uur~nLf.JJ.uJ'p, IU"fiU 

WJ'f aJ..wrpnfunL(/Jmb ~nf'P'/.f! ~w'I.J't{wJ t" J'frwJU lf_{'n J•u~u.U t{b~urn{' P9• 

"'lufr'b.J!'b' P"'''"'l'"'f''fnLJ' t- 'bw!. 3-r'l: "'."'IJ'.u'irl!: f>u~:bpb a 1.. b:t{b~uonr'bb
{'{! "'l'b"'.frufr.J! hi., nr a=f=b, P"'l9 al'=b9, "'"1."' a-b+O, fru~ (a - b )cp=O, , 
"'lufr'b.J!'b' f..u~.uunLJ t" 3-r'l: "1."'1'/"''bfr'b: 

2-r'l: 1.. 4-r'l: "'."'JJ'"''bi.brfrs p[unLJ t-' 

5. fj' 'I ,} IU I fr 'b a "- IU "' n fu n L pI n1L 'b {! r, IU-;. '1: /r u w 'b n L J' t- vII 
Ul IU r IU J , L p I"' 'b ·fr n fu J' fr IU r cl h .J! IU r ur IU "1. IU ur ~ b r n L J {! /r r 

"{'WI 

'i,b£'2_frbfr!J p.funLJ' t-J N(l l_t/.br.uubrt{nq cp 'f,}"'lfrb aJ..wpnfuiiLfill.ub 

f..urfwr 'I"J"Lfllm'b nL'bfr rp- 1 flw~WI}Wpn nh.mt~n}unt.~JDt.fiJ!, "{'{! .uJb'il 

J'fr afj' qb~urnr pbrnLJ' t- a rJb~urnrfr'iJ' 
(acp)cr-'=a• 

9-1 liwllwqmpO. O.h.wqmJ.unt.pjnt.G~ ln~lift qbmJ~Ii, }!tUG~ np 

(a9+ b'f)~-l=((a+b)9]9-l=a+b, 

[:z(a?)J1H=((aa)9J9 -l=aar 

cp-1 f.ru//"''fiUf'a aJ..wrfrnfrrnL(/Jwb UIU;J'UibiiLIJfrs p.furrLJ' b n(l 

(11) 

"'I" (11) f.w•J.uu.urm[tiJnLil'i.brl! ~wrhtfr t" 'ffrurbl 'ilnLiil"'hu 9- 1 f..u~w~ 
'f•urJ. aiL.upnfunLfll.u'i. u.uf.J'w'i.rnJ': IJ.luurb'lfr9 IL 'i.wfunr•f "i"'f'"''lf'"'fi>P 

rJbrp_fr'i. "'f''fi'IL'i..J!'bbrfrs pfunLJ t, np bp-b cp ~qbpwubpq n'l qbmJ flli 
O.h.wtfm}unt.p-Jnt.li-e nph.k pmqftunur mpqnu.r k A uwmpJlgnq, np~. eum 
1-pfi flmmqmpJWfi, ~qbpmubptJ.n'l Ummppg );, WtqW Cf-l_e WJq pmq_~
UDt.U mpqnt.u k A-l uwmpftgnq: 
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llb'iJ.J!, Wlu"ffrunt[, f..uUynr.J' b'iJ.J! l_t/.krwuhrt/.n'l 'fJ1u1frb aJ...ur[rnfllnL~ 

fll.ui. f.burl..l"'l u.uf.J'.u'i.J'.ui.{!• 

6. rp 'f,}IUJfrb aiL.upnfrlnL{t/JIUb f..uJ'IU(I 'f"lnLflJnL'iJ 

n L 'b /r cp-1 r, IU ~ IU '1: IUra a [, Ill •fr n fr• n L pI" L 'i.t 

'tfrsnL.J! A= (aii)-'b n-r'l: ~"'f''lfr .e.un.u~uu•fr Jruurrf•s t- frr.u~w'b 
'l"r.>.u~frs'bbrnt/.1 lllnLu ~n'lrlfrs, P"'l A~'b tfr'bfr nr!.t- w'bf.urllnl 11.1'1: 
'l:b"'..J!"LJ, A-I.E J'ruurrfr9l!• nrurb'l E-'b n-r•f ''"'l''IP J'friUt/.nr J'wurrfrs'b 

t-' 1/nl_t{nLJ t- A J' wurrfrsfr p Gnq:~wqrh (luwpwqmbpJ1Umftli) ummp~g: 

'fl.u'bfr "£' IE J.uurrfrsnLJ' 'llfu"'"-"r .u'b~JnL'btuCJJ[• t/.i'"' 'lur'bt[nul t 1.-'b, 

fru~ J''bwywJ p.ntnr t"tbJ'b'bur'bbrl! f.wt[w""'£' b'b qrnJf•, "'"/."'' 

~bnLfllll'ff'Pl J'.umrfrsl• lfkurbrJ'ftb.ubUl(! ~ffrbfr l .•fr U//IUtnJ'UIIfp. f'Uilf_J'WU

IfiUJ'J (!Uin nrnLJ'' fl IUUUlfr-6.w'iJfr: f>rn.J!, CJLfUutt{N(I Ulb~JNL~IIU'fJfr t[f'IU Ifill~ 

uwt{nrt{wJ t"tlrJb'bur'bbrfr wrur"''fl'l"'ll! lufr'bfr ).-fr 'b~wurJ.uJ'p p..uqJ'w'b

'f"'J (-1) 0
/ ," wt{w'f w'btfwJ'nt[, fru~ 'fk•nhr.!fr'bw'i.urfr J'ilwsruJ pntnr 

ru'i.'l:wJ''i.brl! tk'i.. "i"'f'"'· 'i.w~nLJ' 'ltfr•w•[nr w'blunr.'b.u'IJfr •Jrrutfr •un'i.r[.uq'i. 

lrr~nL t"thJk'bur'i.br, "'J'f "'.urur6.wnnt{ 'i.rw'ils .uuurfr-6.w'bl! 1.-fr 'bii"'"'J'"'Jp. 

l_/r w'iJs'iJnLJ' (n- 2)·/rs: Y.n (1111lf_J'W'iJ'f1UJ'fr 'f"f'Jur/i/rs'iJ/;f'{! ~Uif'blfr t

f.h2mntfllwJ'p 'lur'bL,. IUJU"fh~, orfr'i..u/1 ),- 1 ~/r 'l"f'J'u~fr9l! f.wrJwuwr t 

(-1)"- l(o.!l+a22+ · · · +o.nn)• /ru~ ruqwur ru'i.'l:wJ'{! f.,uJ'{!'b~'i.nLJ t" 

rl.uurrfrsfr 'fburhrJ'fr'i.Ut'burfr f.bur: 

n-:r'f .uurnfr6..u'i.fr "'J'I: !A-1-E! pwqJ'w'i.'fWJ'(! ~nt-JnLJ' t- A J'wur~ 
rfrsfr pGnq>·wqpr~ pwq_uwGqmu, fru~ 'ilrw "'rJ'mur"i•Lrl!• nrni..J! l1mrn'l 

h'i. Lfr'i.b/ fr'bt"'.hu Pl'"'~w'i. , "'l'i."'.bu t"t ~nJ'"flb.J!u (lt{b['' ~nl_t{nLJ b'i. "'1'1: 
rf.uurrfrsfr plimpmqph mptfmmlibp: 

'IJtfwG uwmp{tgGbpli nt.GbG uJlh.Gnt.Jii plint.p-wqpJt~ pmq_tfwliqmtrGbpe 
nt.Umr h tfjlL..Gm.JG pfinq~mqp}ti mptl'wmfibpe: 

I• rn .J!• •i-fr !J"L.J!' 
B=Q-lAQ• 

11.1'1: 'l:b"'.J!"LJ', f.w;_t{fr wn'i.htn1_, nrAE J'wmrfrsl! urbqtUpnfr•htfr t 
Q J'wurrfrsfr f.bur IL ,Q-1

1 
= IQJ-1, 1/uurw'i.w'i..e' 

I B-!.E\=Q- 1AQ-!.E\~JQ - 1 (A-).. E )Q\= 

=iQ \- 1 . !A-)..EI · ;Qj=.;jA-).E\, 

frill "£' "'.bur.e tr "'"i"'!J"L!JL[i 
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IJ.JUUib'ffr!J /.. UIW('pbr pw'lfru'bbrnLd 'f.twJfrb a/..wfnfumfriJWb dwm

rfrs'iJhrfr rlfr'l_/.. b'fw.t ~w"/fr Jwufrb § 31-nLd UI"/UI!JnL!J</_UI,} [JbnrbJrutfr!J 

. t:.bm£.nLd t, "[' _tfiWJW~ Cfl q~mJltli UllmtJtnJun'-pJDLfi(! mmppbp pruqltu
fibpnu.f mp~nuC k mmppbp tlwmpltgGbpn~, WJfindimfi.qbpll. pn1np WJI} 
tf'wmp~gfibpfi nLfibfi urhfin'-Jii pfinqtmqprt wptlwmfibp[!: IJ.l'f wrJwm

'bbl'f!• t:.bml..w"lbu, ~wrbtfr t w'b<[w'bbt t:.b'bs frr' cp qbwJltfi ithwt)m
Jun'-p-Jmfi pfint_pruqph mptf'mmfibp: IJ.l'l- pbnLfriUI'ff'h Ul['dUIUJbbrfr t:.w

JwfunLdpf!' f!UUI nrnLJ\ lnL('UI.[!UiblJnL[' Ulf'dUIUI(! 1_brsrw.t UIJb pw'[dUI

"/UIUIMnLfriJwdpJ fr'bt pw'[J'w"lwmMnL{rJJwJ'p w1'b J'm'bnLJ' (' pbnLfrlw'lrfrl. 

pw'[dUib'fwJ'fr J'b'l, ~nl_</_nLJ' t '? 'l.twtfr'ir al..wfnfunLfiJJwb mqbqmp: 
9-JwJfrb a£.wfnfu nL{rJJnLbbbrfr nL UtfLdbwufrrnL{rJJwb f!bfrlw!J .f!"L d 

p'bnLfrlw'lrfrt wrJ'wm'llbrf! J'b.t 'fbr b'b P"U'fnLdl C'bfrlbr9"'lf! zwm w'b'lwJ 

t:.'bwrw1_nrnL{rJJ•ILb ~nL'bh'bw UIJ'f pwbnLd t:.wJ'n'l1bLnLl P'br1Lfrlw'lrfrt wr

J'wm'bbrfr rlfr ~frrwnnLfiJJm'b J'b'b.[! t:.frJ'w ~pbrb'b.[!: 

'7-frgnL.[! V n /rrw~w'b 'IJwJfr'b mwpwJnLfiJJw'b J'b'l_ m<[wJ t 9 'IJw

Jfr'b aL.wfnfunLfrltnL'bf!' IJ['b 'll'"lP!J rnwrpbr b <[b~mnrf! rp 'l.twtfr'b akw

fnfuttLfillwJ'p pbr1_nLJ' ~ frrb'b' b <[L~mnrfr'b t:.wJ'hJ'wmw~w'b <[b~mnrfr' 

(I) 

"rmb'l /..0-'b "r'•t frrw~w'b [rlfr<[ !;, u•"Lw b <[b~mnrf! ~nt</_nLJ' !; 9 ll.hm
tJtnJumpJmfi ulnfu:a~wG ~b~mnp, fruit Ao Pfr"-l!' UIJ'f a£.urfnfunLfr1Jur'ir 

UbtpW~Wfi mpdbj!, f!UUI nrnLd wunLd b'iJ, nr b ubfw~Uib 1_b~mnrf! 

1_brwpbrrnLJ' !; ),0 ubfw~w'b urptlb.f!fr'b• 

.Pur'bfr nr b=t=O. UI"IUI (1) "/LUIJ'w'bfr'b pw4•ururrn'l ),0 [rlfr"-[! b <[b~
mnrfr t:.wJ'urr nrnz</_nLd !; J'frwrtfb.(! ~br"/n</_: cz.'f'f,}b'iJ.(!, WJbnLt:.bmt._, nr 

'l_['n/w~wb 1_b~Uin('{! l_p t:.wJ'wrrfnLd <p a£.urfn/UnL{rJJwb ubfw~wb 1_b~mnr, 

l_'burtw.t WJb pw</_wrurrnLJ' t (1) "l"'lJ'w'bfr'b, w1'b !;l wJ'b'b J'fr /..0-{r 
t:.urJ'wr: 

IJ<[~[P'flw'b t:.rurfrlnL{rJJwb "lmmnLd[! u~'[p'bw~bmfr Z"L[''l_f! r;-fr'b "l 
pw'l.J'w"lwmfr~ wb~Jwb mw~ t:.w'b'ffruwbnLd !; 'fJwJfr'b MLwrfrnfunL{rJJw'ir 

WJb"/frufr orfrbw~, "('{! l_nLbfr ubfw~wb 1_b~mnr: l!JnLU .twlrwt:.b'f 'fb"/.f!P 

orfrbw~ !; t:.w'iJ'ffruwbnL d t:.wrfrlnL{rJJwb a'fnLd f!' n rfr tfwJ wbw~ t:, urrfrl ttL

frltw'b U~'[p'bw~bmfrs 'f"Lru b~n'l P"l"l' <[b~mnr'bbrf! a'l1_nLJ' b'b, wub'b.[!' 

t:.p'iJ'f wb'fwJ': IJ.l'f ~[pbp 'f,}"'Jpb aJ..wfnfunLfiJJriL~I' nrfr t:.wJ'w[' t:.wrfrlnL

friJwb 'll'"lP!J mwrpbr P"l"l' <[b~mnr'bbrf! ~Lfr'bb'b uhfur~lUb 1bltmnr'bbr I 
b['wb.[! pn ["['{! 1_brurpb['f1Ld b'iJ 5 ubfw~wb wrtfb.[!pbz 

<p q~ WJ lt G aL.mtJtnJun'-PJ wfi ltrw~w fi pfinq3·wqpp.t wptfmmfibp[!l bpb 
6pw6}! qnJn'-pJmfi n'-G.bli, L_ u~mJG fipmfij! bfi bwn.mJn'-d' WJI} qbwJltfi 
lhwtJmJunt.p-Jwfi ubtJtw~wfi wpdb}!fibp: 
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f>rn.f!, 'fP!J"L.[! 'f 'f.twt~'b akwfnfunLfiJJw'b J'wmrfr!Jf! el' e2' • • .,en 
pw'[/runLJ A=( 1X j j )-'b !; k 'fP!J"L.[! 

n 

b= ~ ~i ei 
i - 1 

1_b~mnrf! <? a£.wfn/unL{iJ JWb ubfw~wb <[b~mnpb !;' 

bcp=A0br 

f>'iJl_"/b U UI"/UI!JnL!J</_w.t !; § 31-nLd, 

(2) 

(3) 

IJ.l'f (2) £. ( 3) f.w<[uiUw['nLfiJJ"L'b'bbrf! phrnLJ' b'b t:.bml..lwl t:.w<[w

uwpnL{riJnL'b'bbrfr ufrumbJ'fr'b' 

~Jczll+~~cz3t+ · · +~nCZm=A o ~ l' 

~lcz12+~2cz12+ · · +~nCZn3=Ao ~~ · 
(4) 

~lczln+~2cz2fi+ · · · +~nCZnn=Ao~n ' 

oflw'bfr nr b4=0, w"'i"' nt P"l"l' ~I' ~2 .... , ~n frl1_br'b b'b t:.w<[wuwr 'll'"JP' 

IJ.lu"Lfrun</_, f!UUI ( 4)-fr, 

(czu-Ao)'l.l+cz21"~-2+ · · · +am-~n=O, 

czi2'X-:;,+(cz22-Ae)"~-2+ · · ·-!- czm-~n=O, 

• • • • • • • • • • • • • • • • 1 

cz!n"~-1+~2n"~-2+ · · · +(cznn-A0 )"·n=0 

'l,}'"lfr'b t:.w</_lUuwrnLJ'bbpfr ufrumbJ'b nL'bfr "l'll'"lw~w'b l"L.tnLJ', 

t:.wJ'wr !:t 'brw 'fbmbrJ'fr'bw'bmf! t:.wrwuwr !; 'll'"tfr' 

11u-Ae, cz:.Jl" • • • ' ant 

a.L2' a2'2i-AO, • -· • ' 11n 3 

&r'lbtn1 WJbl ~UUJWblUb.[!\ 
jA-A0 Ei~-=O, 

=0· 

(5) 

(6) 

(7) 

"'tufr'bl!'b' ),0 ubfru~w'b wrt!b.f!'b frr".f! t:.'"'b'ffruw9w<[ A J'rumrfrsfr t., C:.b

mt.w"Lbu, cp 'f,}WJfrb a/..wfnfunL{rJJwb pbnLfiJw'frfrt W('dWUJJ WJb !:t' frrur

~Uibl 

I '1-frsnL.[!, r:.w~w'fwrawpwr, Ao:--'b ~ 'l.twlfr'b akwfnfunL{rJJwb "· t:.b-

ml..w"lbu, A J'wmrfrsfr sw'b~wsw.t frrw~w'b pbnLfrlw'lrfrl. wrJ'wm !;• 

IJ.l'f 'fb"l.f!"LJ mb'lfr nLbp (7) t:.w<[wu'"pnL{rJJnLbf!, t:.bml..w"lbu, 'bwl.. 

· 'brw'bfrs zrf.J''"'b J'fr'lnsn<[ umws<[n'l (6) t:.w<[wuwrrrLfilJnLbf!' IJ.lumbrlfr!J 

t:.bmhnLd !; , nr ( 5) 'f,}lUJfrb t:.wJ' lUUbn t:. ... 1_wuwrnLJ'bbrfr ufrumbJ'b nL bfr 

237 



"l'lrnJW~w'U Lnu)mJ, wi'U tt' /rrw~w'U, .[lw'Ufr nr WJ'l ufrumbJfr P"L"r 

lf"rJwltfr!J~'br'U frrw~w'U h'Uz bpb wl'l- 1mJnLJf! 'Uz,u'Uw~h'U.[l 

(~1' ~~/ · • '' ~n)• (81 
W"f.UI mh'lfr m'bb'U ( 4) t.wqwuwrmP JnL 'U'bht'f!' v n mwrwd-lfL{JJw'b el' e2'"' 

... , en pwqfru/r 'bllwmJruJp (8) ~nnr'lfr'Uwmwl~'U mn'lf! m'Uhsn'l qhltmnrf! 

'bzw'bwlth'b.[l b-mf. "i"'f''l I;' nr b+O• 11n 'lb"'..[lnLJ IUf''fUirwsfr I; (3) t.w

qwuwrmftiJIIL'bf!, fru~ (3)-/rs £. {4)-/rs p/u,LJ I; (2)-1!' 11Ju"i~"nq, b qh~mn
rf! "f.Uir'l_1.hs nr t.w'iJ'Jpuru'iJmJ I; 9 J.£.uufrnJunLp JLU'iJ LUJ'iJ u/ufrw~w'iJ qb~mnrf!• 

nrf! 1_brUipbrmJ /; J,O u/ufrUI~UI'iJ UlrJb.flp'iJ: fl'bnrbJw'iJ 1UUf.U19nL91.wu /;: 

t~Uimb~'ll• nr b(Jh Jh'bll 'IPmUir~hp'b.fl ~ n J"' L b ll u lfdwJfr'U mUI

~wJnLfJJ'•L'b, "'"f.UI p'bmftlrutu•Pl. wrJ'•ump frrwltUI'b Lft'bh[nL "f.Uit.UI'bl_'U 

wqbL"r'l ~tft'bbr, · "'lufr'bll'b' ~UI"f.wsmsbft'b.fl t.bud•JUIL (JhnrhJw'b. ~mf

unb~u ·q~wJ}tG mwpw<\mpJmG q~mJ}tli O.L.mt}m}unq<}Jmli p.Gnqa-wqpltt 
mptl'wmGbp~ L. tfJt'wJG lipwliv bG !\·wnmJnt.tf UIJll O.l.t.w~m}ump-Jwli ubt}tw
qwli mpdbJ!Gbp: U.Jumbqpg p}unt.tf };, np ~ntfuubl!u qomJ}tG mwpw!\mpJmli 
tfb2 mtfbG ~~~ qomJpli 6.1Iwt}tn}unt.pJm.li mG}t ub~tw~wli qb~mnplibp: 

•{bf>LU'fUin'bmtn1_ Jb{' 'fPUIUI[I~wJ Pl""/lw'U '1-b"f..flP'iJ, 'bzb'U.[l, nr ~ 
lfJwJfr'h al.wfnp•mftllw'b LUJ'b uluftwl,w'b ,,M,mnr'bbrfr t.wJwJumJpf!• nrn'b.[l 

1_brU1pbriiLJ' b'iJ /,0 ubpm~,.,'b wrJb.[!p'iJ, t,UIJf!'blt'UntJ /; (lj) 'f,}UIJp'b t.w

JUiubn. t.wqUiuUirnLJ'hlirfr ufrumbJp "l'lr" JUI~UI'U /rrUIItw'b Lnul mJ'bbr~ 
t.w,fwp•Jpp t.bu, 11Jumb'lfr9 t.bwf,mJ f;, "r tf qc}wJ}tli O.l.t.wt}tn}unt.pJmli 
1.0 ubt}tmqwli mpdbJ!}tli qbpmpbpn') pntnr ubt}tw~wli qb~wnplibp}t fiwtfw
Junt.tfp.~' Gpwli mtl_btmglibtntl q_pnJm4mG tlb~mnpe• 'Itltlir Yn mwpmht.pJmli 
qc}mJltli blipmmwpm~nt.p-Jnt.G: ~Pnl!, § 12-nuf mupugmgwc}!tg p}unt.tf 
};, np n wlifimJumq qA"wJrli fiwuwubn. fiwqmuwpnt.tflibp}t gwli~wgwc} 

u}tumbup pntnp ( }tpm~wG) tnt.c}m_tflibpp fiwtfw}unufpe qt}tlip V n mm
pmJlmpJmG q<\wJpli blipmmwpwo-nt.pjnt.G: 

•Qwrq UUJ.bl,mrmf qbw! .. G Oltw•JmJunLp!nLGGbr: &wm 'lb"illbrnLJ 

w'bt-rmd-bzm I; L~'bmJ frJw'bwl, (Jh ~wrn"'l I; mqwJ 9 lf,}"'JP'b at.wfn

funL{JJnt'b{! nrb/; pw'l_pumJ nL'bh'bwl Ul 'b ~In 4 'b w 'I,} w l fr'U JUIUlf'P9' 

f>u~w"ibu. wJh'id.ft'U I;L "l P"L"r lfJwJfr'b at.wfnfr•mfJJm'b'bbrf! t1wrn'l 

b'b mr•fht w'b~JnL'bw'IJ"'Jfr'U Jwmrftsnq: 111'1 pw'bfr t.wJwr w'Ut.rwd-bzm 

J,_ pwqwrwr "f.WJJ w'b ~mr1.ft § 61-nt J, /ru~ t.frJ U1 Jb'iJ.fl sw'bftw'bnLJ 

h'b.[l pbrbl Jp pw1_wru•r "iiuJ•fw'b: 

'Lwfu WUf."'9"L9h'b.[l t.bm£.l"'L od-w'b'lw~ "i'U'lm ,f'Uhrf!• 

<? qc}mJJtG lll.t.mt}tn}unt.pJnt.G~ e •• e 2' '' ' ' en p.mlt}tunt.U WJU l.t. tfpwJG 
WJU dwtfw&wq }; mpqnt.tf mG~Jnt.Gwq<\mJpli ummppgnq, bpb WJ'l pw
qpup pntnr qb~mnplibpf! fiwliqpuwlint.tf bli :r niiw~mJunt.pjdili ubt}tw
qwG tJ.bqmnpGbpr 

"r"ll• 
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t.wqwuwrmfJtnt'b{! t.wqwUW[IW'l_nr I; UIJ'b pw'bfr'iJ, nr m1.JU1f pw'l_pUnLJ 9 
! 'IJ'"I~'il J.£.wfn/unL/JJnL'hf! mqn'l Jwmrf•s/r i-r'l mn'lfr P"L"r l;lhJb'Um'bhrf!.• 

\ P"'9~ 'ftfuwqnr w'b~lm'bw'IJfr 1_rw 'l"''bqn'll;lbJh'bmfrs• t.Uiqwuwr b'U 'lr"JP• 

1_ftu~ '1Lfuw1_nr ..,'b~l'IL'bw'IJfr 1.rwlfr l;lbJb'bmf! {tuJuft'bll'b' 1-r'll;lbJh'bmf!} 
t.wqwuwl' I; Aj-p1 

9 q~wJ}tG O.l.t.wt}tn}unt.pJwli uuuppbp ubL~wqwG wpcrb~libppG qb
pmpbpnq bl' b2, ••• ,bk ubt}twqwli qb~mnplibp~ ~wq_tfnt.U bG qc}mJGnpbli 
mli~w}u u}tu111bu: 

111'1 "f.'b'fnt J {! ~WUf.W9nt9b'iJ.fl p'iJ'fnL~9PWJn1. f!_ULn k-" 1 .flw'iJfr n r 

k= l 'fbllf.[lnLJ IUJ'iJ IUr'fwrws/r /;• Jh~ ubfw~w'iJ qb~tnnrf!.• [p'iJbln1. 

'lr"JP9 mwrpbr, llw'lJnLJ /; 'f,}UIJ'bnrhi. w'b~wfu ufrumbJr 

fil'r.'l 

A i ~/q, brp i+ i• 
b[J b 'I" J"<{J I"' 'iJ nL'bp 'lr}wlft'b ~wfumJ' 

rz1 b1+rz2 b", + • • · + rzk bk=-0• (9) 

nrmh'l, orft'bw~ , Clt+O, IU"f.IU (9) t.wqwuwrmfiJJw'h br~nL Juwfr'U I;[ ~/r

rJUnhtn1. 'f' J.b.wpnjunL{JJIIL'iJ(!I ~UUIUI'iJJU'iJ.fl' 

11 1 l,t bc~:zJ /,2 b2+ • · · +ak Ak bk=O, 

r.w'Ubln1. wlumb'lfr9 {9) t.wqJUu':"riiLfJJnL'hf!' pw'l_J JU"f.wm~wJ ),k-mf, ~f!u

mw'bw'il.[l' 

al( AJ -Ak)bt+:z"(A2- Ak)bl+ • · · +::tk-l(Ak-t-Ak)bk-t=O , 

nr UlUifPU I; nt_mrft1./rw[ 'fd-wJp'iJ ~wfunLJ bl' b2""' bk- 1 qh~mnr'iJbrfr 
Jp2_£., llw'b/r "r Clt(/' I-I..k) + O• 

U.unLJ b'iJ, nrl v n frrw~w'b 'f,}WJ{t'b mwrwJn<{JJw'b 'fi 'f,}IUJfr'b J.£.w

fnfuntfJJnL'b'b m'Ufr UJ.Wpq_ ulllbqutp, b(Jb 'brw P"L"r p'bnLf1w'lrfrt wr

Jwm'bbr'b frrw~w'b b'U b. m,wrpbr: ~bmb.wpwr• :p 'IJ"'Jfr'b at.w•fmfunL

fJJ"L'b'h IIL'iJfr fl UIWrphr ubfw~UI'iJ wrJb.fl'iJbr £. WJ'f Uf.Wm6.wn.nr[, U1"f.IU

snL9UI,) {Jbn('hJwJfr t.wJwawl'b, Yn -mwrwJmfJJw'b Jbl. 'I"JnL{JJnL'b IIL'h/r 

Wl'f a£.wtfrnfunLp JIU'iJ ubfw~w'iJ 4h~mnr'bbrfts ~W'[J'qwr} pw'l_pul 11/u

"f.Punq, UJ.mpq_ UUJ.bqmpml JDl.JllDJ!rulitJnLp qt\-wJ~G. O.l.t.mt}m}unt.pjnt.!i 
l{wpbtr }; mmt wli~Jnt.liwqc}wJ~G tfmiDp}tgmt: 

CJ.Jwtfr'h ar.w.pnp•mfJJm'b'bbrfts w'bs'bbtn1. 'hrw'hs mqn'l Jwmrfts

'ilbrft'U , Jb'b.[l ~wrn'l. b'U.[l a£.w~br"f.bl r.bm£.Jwl wr'fJnL'U.[lf! l 

UubG up uwmpp!J• npp pntnp plim.p_wqph wptfwmGbpli }tpwqw!i 
bli L. mwpp.bp, Guwli }; wG~Jnt.Gwqc}wJpli uwmppgp ~wu, !tlitUJ.bu 
wunt.U bG, WJ'}UJJup tfwmppg~ pbpqnt.tf }; mfi~Jnt.liwqc}wJilG mbuJ!p: 
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... I,.AI-Iu R"l-liN:ror'l-

§ 34. t~~l~ll!Wb UH.UpwbnL(itJWb uwfilfwbnuf(!: 

Oppnbnpdw~np~wb pwq~ublip 

CJ.JwJf.'ii n-l_w.frw'iift urwrwJm Ptw'ii 'l"''l"'+ ... re tf.nt{{l'ii tf. {!';,'ft;.W'i.rw8-

';,m ,/ r.mr{Jnt..{J !'u'ii ~wtf bn"' l"'.P /:t{~[f.'f!"'';, urturwJn,_p 1w'b 'l"''l"'.P"'r'iilrrf!• 

0-l_w.frtu'ii{l UtiUrtuJnt..(iJ JWh fJ-b"J.[!nLJ', hrp 0 > 3, utut;.J' w'iit{tuJ l_b'j, nl_ 

t/_b~urnrp b(t~111fnLfJJnLh(!1 nl_ t/_b~urnr'iibrnt/_ ~tuqJ't/_tuJ mh/lJnL';,(! h 1 t;.b. 

urktu,.,_lru, tu'iit;.'ilwr I; "'!';, r.urrnt..uur br~r"'l"'.frw~w'ii urbunt..fJiw'ii qwr

'1"'8n'-J'{!, nr{!_ ["'"- Jw'bn{rf I; (!_hfJbr8n'lf.';, 0=2 /,_ fl=3 'f/rUf_.f!brnt..J'I 

f!J"'r'lt/_mJ' f:, nr t{{lf>.w~f! ~wrn'l b zUI~t/_ht, f!'b'f nrmJ' t;.burl.twl b.w'ilw

Uf1Urt;.n1_: 

ll.'iiwlf.ur{l~ br~rtu!tu.frnt..fJttu'ii 'f1UUf!';,fJtu8f.8 t;,IUJUI'j," 1;, nr /,_' t;,tur• 

flmflt"''ii, "-' bnwl_w,P Ul"'r"'Jnt..[rltw'ii J'bp_ ~"'rhtf. I; J'n,_Jbl t{h~urnr'iibrft 
u~wuwr P"''l" WUf_UIUt~J' w'ii 'l"''l"'"'"'rf!' ll.t'ii u wr.J' tu'iit{nt..J' I; t[b~Uinr
'iibrf. br~"'l'mfiltnt..'b'i.lrrf. "- 'bru•'ii9nt/_ ~"''~""-"',) "''b~1 w'ii o'l'iint..fJJ"'J'p, 

""'~"'!';,, f.'iit"lbu "l"'r'lt{nt..J' 1;, !.' •JI.~urnrf. br~wrn~..p1tt:_r;,f!, /,_' tfb~urnr

"bbrnt/_ ~wqJ'tf"'J "'r;,~ln'-'iif! f.rb'b9 t;.brfJf.'ii ~wrn'l /r';, "'rur"'t;."'turt/_bl 

u~"'ll"'r wrur"''frl"'IP J'{l1_n9nt/_: U.!'f Uf"'Uib.tunmJ 8"''ii~w8wJ n-tw.frtu'il{l 

yJ"'If.';, urturwJmflt"''ii Jbp_ Jb'ii.e ~u"'t;.J' w'iib'b.e "~"'l!"'r pwqJ' "'"l"'ur~
J' w'ii 'fW'[UI+IUr{!_ 1 (!_'ii'f nrnL J' ~Utut;.J' w'iib'ii.e w.euf.nJ' WUI{I~nrlr'ii' nttnz 

f..wur~nt..{rllnt..'ii'i.brf. o'l'iint..{J[wJ'p, nrn'ii8nt/_, f.'ilt,.,_lru l"'" t;."'lur'ii{l 1;, :.wr

filnr .. fJlw'ii /,_ bnwl_w.fr urwrwJnt..{JJw'ii t/_b~urnr'iilrt•f. u~"'lJ"'l wr"'"''frJWL'j, 

forn.e nr orlurt{wJ 1;: C'b'f nrnt..J', r.wzt/_{1 wn'iihtntf "'!'b w'bJ'{Ip_w~tu'ii r;,,.,_IU

UlW~'bbrf!• r.w'iint..'ii nrn'ii9 IUJU pwrf{l'j,(!_ dur9t/_wJ I; pwra(IWifnLI'j, r.w'iirw• 

r.wz1f. 'f"'"f!'iifJw8f. J'bp_, t[h~urnrf. br~wrmfJlw'b "- t/_b~Uinp'iilrrnt{ 
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~wqJ't{wJ w'ii~J'u'ii uwr.J'w';,m_J''ilbrf! J'b';,.[! th'ii.e J'mJ{I: IJ.l'j, f!'iifJbr8n'lf!, 

nrf.'ii t;.bur-.er.ernt..J' I; n-tw.frw'ii{l urwrwJmfillou'ii J'b'l br~rwt w.frnt..{J[w'ii 

~wnnt..8n'-J'{!_, J'b';,.[! r.w'iia'iiwrwrnt..J' b'ii.e 'ff.J'bl J'wu'iiw'lf.urw~w'ii 'lrw

~w'iimfJiw'ii, wnwp_{l'ii t;.lrrfJf.'ii' yJwtf.'ii r.w'brwr.wz•Jf. 1_1rrwpbrl"'l wt/_htf. 

f!'ii'fwraw~ 'lr.ehrf.: 

'Lzlr'it.e, nr "'I" 'llfunt..J' wJ'b'bnt..rh.e, P"'8f. 'ilbr~w "l"'r .. 'lrwf/>{1 

"-"nf.8, 'ff.urwr~•JmJ' h'b "r w ~ w ';, 'I,)"' I"';, urwrwJnt..fJtnt..'ii'iibr: 

r,wub'ii.e, nr n-l_w.frw'b{l v n f.rw~w'ii 'I,)"' I"';, urwrwJnt..fJJw'ii J'b'l_ 

uwf.J'w'iit/_wJ I; U~WlJWfl pmq_uwtqwm~nu.l', bflb a, b tJb~urnr'iibrf. wJ'b';, 

J'{l qn'-l'lf.';, r.wJ'w"lwurwufuwilnt..fJJw'ii J'bp_ I; 'frt{wJ J'{l f.rw~w'ii {J{ItJ 1 

nrf! 'iizwhw~t{nt..J' I; (a , b) u{ltft{n£nt{ /,_ ~nl_t/_nLJ' I; a /,_ b t/_b~urnr'iibrf. 

uq UllJ wp wputmqpJ WI• f!h'f nrnt..J' pwtfwrwrt/_nt..J' 1,';, t;.lrurl.!wl "l"'t" w'ii

'iilrre ( mtuurb'l a, b, c -';, v n urwrwJnt..fJtw'ii 8"'';,~w8wJ ·Jh~urnr'bbr 

b';,, ex-';, 9w'b~w9wJ f.r•u~w';, {J{It{ I;). 

I. (a, b)=(b, a), 

II. (a+b, c)=(a, c)+(b, c), 

Ill. (aa, b)=a(a, b). 

IV-- t;pb 31'0• UIUf_W a t[b~urnrf. U~WlJ"'l' .[!WilW~nt..u{l'ii fuuurnrb'il 

'fr"'~"''b t' 
· (a, a)> O• 

'Lzlr'i..e, nr III Uf_MIJJ'w'iif.!J• brp a=O, pfu•"-" I; 

(O, b)~o ( 1 ) 

r.w,Jwuwr•"-Ptm'iif!, w 1u{l'ii.e'ii' q_pnJmqdJ.Ii tlbqmnplt uqwuwp wpmwqep
JWll! gtn.G.~wg we\- tlb!J.mnpr fibm fi.mqwuwp k q_pnJr· tfwufiwqnprutqbu, 
q_pnJr }; fi.wqwump q_pnJw~w6 qbqutnpr uqwuwp .11wn.wqn,_ur6: 

II /,_ III "l"'!J'w'b'iibrf.8 w'iiJ'{Ip_wUfbu pfunt..J' I; t;. b m "- 1 w l 

ak{! tJh~urnr'iibrf. lrr+n ,_ u{luurbJ''iibrf. '1,)"'!"';, 

';, IU 8 " m 'b b I' " u ~ w l ! IU r w r Ul Ul 'f r ! w l " .<; w J' w r \ 

(2\ 

bpb n-l_w.frw'ii{l 'IJwlf.'b urwrwJmfJtw'ii Jbp_ uwr.tfw'iit/_wJ I; u~wl

l"'r pwqJ'tuUf_Uitn~nt..J', WUf_W WJ'f urwrwJnt{JJnL'iif! ~nt_t/_nLJ' I; 0-l_w.frw'ii{l 

kqqlrllJWfi mrupwc\-m .. pJn,_G; . 
8m6qwgmc\- n-r qbtq.}!n~u n-tmt}lwlir Yn qc\-mJrfi mwpm~n,_pJmG. 

tfbl! qwpbt!t ); uwfi.uwfibr u~wuwp pruq_urutqwm~nd, WJultlil!G.' qwpbtlt 
k Uljl} mtupm~nt_pjnt..fie qrupufibt );q~lrllJtufit 
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"['".[!• Vn UIUI('Wd-nLflJwb Jbt_ tJ.bp9'ilb'il.g 9Wb~w9wd- ep e2""• en 
pun1.Jru1 bpb 

n 

a=~cr;e;. 
i=l 

n 

b=~~;e;. 
i=l 

n 

(a, b)= ~ai~i r 
i=l 

(3) 

1,bzmnL(tllwJ p uUJnuitJ.nLJ I;, np I-IV "'wJJ w'il'ilbpf! ~pw1_wpwptJ.bil, 
wJupb.[!b' { 3) r.wt[wuwpuLfilJn~bf! V n UJwpwJ nLfilJw":: Jb'l. npnznLJ' f- · 
U~WlJWf' ('W'[J' UI"JWUI~nLJ'l 

libb.[! UJbubnLJ' bb.[!, np n-l_wpwbp 'flhuJpb UIW('UJJnLfilJwb J'b'l._ 

U~WllUI(' ('UI'[J'WUJWUI~nLJ'f! ~W('R'l f- urptJ.bl, f!b'fr..wbpwUJfiU wuwJ' ('W'f

J'w(ilptJ. Ulwpphp b'l_wbw~bbpntJ.. {3} uwr.Jw'bmJ'e, r.wu~wbwlp 1;, ~w[u

tJ.wd- f- pw'[pup [!bU1pnL(ilJ"Lbp9 1 uw~ wJ'il, P"'9P 'lf"''hf9 Jb'h.g 'fbn l.'lfo

UJbb.[!' t_V ~wpb[p Ul(''fJ"J!. U~WIJW(' pw '[J' WUJWUI~m J' f! J'nLJb£ bwiL U~'fpnLb- . 
J!R['bb np£.f- UIJl h'lwbw~ntJ.z lib(': J'nUJUI~W 'iJ"JWUIUJ~b e U-l_wpwbp 'fJw

Jpb UIW['wJnL(ilJnLbb f-t/.~lP'fJWb UlwpwJnt(iJJwb tJ.bpwJtJ.btnL P"l"l' t;'bw

['wt/.n(' b'l_wbw~'ilbpp 'ffUiwp~nLJ'f! iL WJb pwuUJp r,,.,UUIWUJnLJ'f!, np 1 

npnz pJ'wuUJnt/_, ,.J'bb J'p n-p C.wJ'w11 'fRJIILfilJRLb nLbp J'pwJb ~ J'b~ 

n-t_wpwbp f-t/.~lP'fJWb UIWpwd-nLfilJnLbl 

'1-Jr9"LJ.! UJt/_wJ- f- ~.uJ w1w~wb h -t_ wpw 'ilp f-t/.~LP'fJWb En urwpw~ 
JmfilJnLb, WJUPb.[!b' U-twpwbp 'fJwJpb UIW('wJnL{iJJwb J'hf. ~wJ'wJW~wb 

b'l_wbw~ntJ. J'nLJt/_wJ I; U~WIJUI(' ('W'[J'UI"JWUI~nLJ'l a /.,_ b tJ.b~Uinpbb('{! 

~nttJ.nvl !l4 oppnqnliwt, b(lb ilrwilg u~wllw(' wrUiw'fl'lwll! C.wtJ.wuwp t" 
'll'"IP' 

(a, b)=O• 

(1)-f.9 f.bur£.nLJ' t; np lll'RJIU~wb tJ.h~urnpb opfiln'fnbwf f" 9wb~w9Uit} 
tJ.b~urnppb• uw~wJb ~wpn'l_ biJ 't"JnL{IJnLb nLbbbwl iL "l'll'"lw~wb op(tln

't" bwl tJ.b~Lnnp'ilbp: 

'{b~urnp'ilbpp upuUJbJ'e ~nttJ.nd f- oppnqnGwt u~umbtf, b(ilb 'ilp ... 

P"L"r 1.b~urnp'ilbpe 'l"LJ'f wn. 'l"LJ'f orfln'tnbwl hil ppwpl 

Oj_qpnjwqwfi 1lbqmnp6bp~ JDL pwj!mG!Jnt.p oppnqnGwt u~umbtf 
q~wJGnpb!i wliqw}u u~umbtf );: 

"{'"./!• 'fP9"LJ! En-nLJ' UJt/_wd- I; at' a2'"'' ak tJ.b~Lnnp'ilbpp upuurbJe; 

[!b'f npnLJ' 

(4) 
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W"JW 1 U~WIJUI('R('bb ('W'[J'UI"JUIUI~btnt/. UIJU r.wtJ.wuwpnLfilJwb b('~RL J'w

ub['b l;l a;(I < i< k) tJ.b~urnl'ntJ. iL b~wUip nLbbbwlnt/. {1), {2} iL (4} r.w-

tJ.wuwrnLfilJ"Lbbb('f!• uUJwbnLJ' bb.[! • 

0=(0, a;) =cr 1 a 1 +cr ~ a 2+ · · · +akak, a;)= 
cr1(a1, ai)+crJ(a3, ail+ · · · +crk(ak, a;) = et;( a;. ai)r 

llJuUib'lP9• J!w'ilp "I' euUI IV Uf..,l,r,iJp (ai' a;}>O, ppmLJ' f-, "I' 

a; = O, i=L 2, ... , k, "1'1! iL Uf..,r.;,.'b'l..tJ.nLJ' l;p w"'w9nL9bl' 

llJJJ' 2_UI('UI'f('hb.jl 0 (' (il R 'f R b W l W 9 J' W b "J(' R 9 b U {!I WJUfb.[!b' 

b~Uif'UI'f['bil.[! "" npnz b'lwbw~, nrntJ. ~wrhlf1 ~ l;tJ.~lP'fJWb En UIUI['UI

d-mfilJwb 
(5) 

k tJ.bllmnpbbpp 91Ub~ru9UIJ 'fJWJbnrb'iJ wb~wfu upumbJ'p9 wb9bb£ J'p 

opfiln'tnbwl upuUJbJ'p1 "l'l! bnLJbUJbu ~w'lJ'tJ.•••d- f- k "l'll'"lw~wb tJ.b~

UJnp'ilbpp9• wn tJ.b~Uinf''il bpe 'bzw'bw~b'il.[! b 11 b2 , .. , bk' 
Cil'fnLbbb.[! b 1=a 1, w1u pb.[!b' { 5} up u Ul b J' p w n w 2 p iJ tJ. b ~

ut n I' I! (il "'l J Ul b p "'i. w iL J b I' ~ n 'l J p 9 ~ w n n L 9 tJ. n 'l o I' (il n 'I n b w l 

U" U U1 b J' f J' b 'l._l /J.JbnLt',bUI£. f!b'fntbbb.[!' 

f!wb[l np bt = 3p pull a\ /.,_ a2 tJ.b~UIR('bbpf! 'ft}UIJ'iJnpbb w'b~w[u b'iJ, UI"JUI 

b2 tJ.b~mnre 9w'ill1w9ruJ o: 1 fitJ.p 'fbUJJ!nLJ' urwppbr f- 'll'"JP9' f.i~Uipb'il.f! 
WJ'f (ilptJ.'il WJb"'bu 1 np b2 tJ.bllUJnpb opfiln'tnbwl [pbp b 1 tJ.b~UJnpp'il' 

0==(bl' b2)=(b1, a,b 1+a2)=a1(b" bJl+(b" a2), 

nrur'"ZP9• r..wztJ.p wn.'ilbtn1. IV UJIUJJ'wile, 

(bl a2) 
czl=- ----: 

( bl' bd 

'l-p9nL.[! wp'fbb ~wn.nL9t{wJ I; b 1' b2, ... , bz n l.'ll'"lw~w'b tJ.b~UJnp'ilb

l'P orfiln'lnbwl upuUJbJ'[!• ll'w9nL9Pl ~bpUJnq bilfil•u'fpb'il IJ• np J"L{'W.[!wb

lJ"L[' l-p (l< t< l) r.wJ'wp, bj tJ.b~UIR('f! r.wb'fpuwbmJ' f- al' 32' •••1 3j 

. 1.b~UJnl''ilbpp 'tJwJpb ~nJ'pp'bwspwl llJ'il JwJ'w'ilw~ WJ'f b'bfilw'fpnL{tiJnLbf! 

pwtJ.wpwrtJ.wd- ~[pbp iL bl+l tJ.b~urnrfo r.wJ'wp, b(ilb w_(b f!bUJpt{p 

Lnbu.[!ntJ.: f:iJ'f npnLJ 1 bz + 1 tJ.b~UJn I' I! ~[pbp 'll'"IP9 UJwppbp, ,ew'ilp np 

( 5) upuUJbJ'e 'tt}..,l'ilnpb'il wb~wfu I;, pu~ az+ 1 1.b~urnre tP J' UJbnLJ' 

bjl b2, ... , b1 "~~~Uin('bb('/r IU('UIWt;IUJIIImfilJwb J'bf.l 0:;(1=1, 2, •• ,,1) 'f"['-
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. thu~frg'bbr'b [!'b"'rb'b.[! w t'b"'bu, "{' b1+ 1 t{b~mnr'b orfil"'l"'b"'l tfr'bfr pntnr 
bi'(l=l, 2, ... ,[) t[b~mnr'bbrfr'b' 

O=(b;, bl +t )=(bi, a1b1+a2b2+ • · • +albltaL+t)= 
=at(b;, bdta2(b;, b2)+ • · • +at(b;. btl+ (b;, aJ), 

WJumluzfrg• J!w'bfr nr bp b2'"'' bl t[bl,mnr'bbr'b orfiln'l:n'bwl ·· b'b Pr"'r• 

a;(bi, b;)+(b;, al + tl=O, 

(b;, M+tl 
a;=- , i=l, 2, • • ·, [, 

(b;, bi) 

'{;"'l'"'-'bw~bln1 WJU "i('ngbul!, Jh'b.[! Hwnmgb'b.[! nrn'hbtfr bt, b2'" 
... , bk orfiln'l:nhwl ufrumb.![!l 

'~frrwnbtn1_ orfiln'l:nhwlwg•fw'b "'rngbul! En IIIUI('WJwfiJJwh ~ .. JWJUI

~w'b pw'lfrup h~wmJUIJp, Jb'b.[! ~UIIIWhUihJ! 0 nt'l('nJW~Uih 1_b~mnrhbw 

rfr orfiln'fnhWf ufrumbJ, WJUph.J!h, J!Whp n('1 (!UIII W"fU19n'-gUIJfr, WJ'f 

ufrumb.![! 'I:JwJhnrb'b w'b~"'P' (;, ~umw'bw'ii.[! oppnqn6mt pm<[Jtu: f:'b'f 

n rn'-J' orfln'fnhwlwg.! w'b "'rngbufr IUn wlfr'b J!WJLP r.bm ~w"'1_wJ 'fp

mn'ln'-fi'JnLh[!. O'fUIUI'f:nrJblnt[, phf.U[hU hw£. r.wzt{fr Ulnhbtn1_, n(' JnLrw• 

J!"''btJn'-{' nt'll'nJw~w'b 1_b~'-""{' ~wrblfr (; .!mg'bbl m"'l''uJmfiJJwh .lfr 

nrh(; pw'lfrup .fbt, ~w{'b[p (; hmJhpu~ a£.w~bf'"/bl r.hmhJwl "/h'fn'-J(!• 

3nt_pmpw6i.JDLP kq ~lllllJW6 mwpwb Dt_p JD._6 m6Jt oppnqn6wt pw
qJtu6bp, 1!6'l npnuf WJ'} mwpwc}mpJw6 gwliq wgwc\ ni.qpnJmqw6 qbq
mnp umGnuf k uJt npnz oppnqnfiwt pw<[JtuJt qw<[tfJt ub~: 

~bmw'f:wJnLJ ~wf'hnf' 'fb(' (; f..wrzwfnL orfln'fnhW[ f'W'lpuhb('p Jp 

r.wmm~ mbu.[![!• WJ'f mbu.[!p P"''lfru'bbrl! r.wJw"'wmwup•w'bmJ b'b ~nnr

'fphwm'bbrfr nuz'lwh~JnLh 'f/,~UI('UlJWh upumb J'bbrfzh, nrnhJ! O'fUIW'fn('J

tJnLJ b'b w'bwlfr mfr~ br~r'uf.wpmfi'Jwh Jb'l.: 

b 1_b~mnrh wh1_whbhJ! finptfwqnpqw~, bfilb hf'W U~WLJ'W(' .[!W4W

~nt_uph r.w1_wuwr (; .!bltfr' 
(b, b)=l· 

b[ilb aofO, nrmbrzfzs (a, a) > O, W"fUI a 1_b~mnrfr Gnptfwqnpnuf ~nt1_m.J 

(; "'"'9'"- J'b a t[b~mnl'fr9 
1 

b=-=a 
V(a, a) 

1_b~mnrfr'b: b 1_b~mnrl! ~Lfr'bfr 'bnr.!w'{n(''{wJ, .[!w'bft nl' 

(b. b)=( i(a.l a) a. i (a,l a) a )=(.,r(/ a) r(a. a)=t. 

/;t[~LP'f!Wh En mwrwJn<-filj'w'b e •• e2''"' en P"''lPU{! ~nt1_rnJ (; oppn
finptfwqnpqa.ac}' bfilb 'bw orfiln'l:nhUil I; £. 'brw pntnr 1_b~mnr'bbl'l! 'bnr

J w'{n(''{wJ b'b, w Jufr'bJ!'b' 
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(e;, ei)=O, brp l.fJ, 

(e;. ei)=l. .- 1=1, 2, · ·, n• 

Sn._pwpw6i.Jn._p kqlnJuuw 6 mwpwcht_pJnt_6 nt_6Jt oppn6nptfwq npq w~ 

pwq.Jtu6bp: 
U.U[wgn<-g.!w'b r.w.!wr pwt[w~w'b I; t[brg'bbl gw'b~wgw~ orfiln'l:n'bwl 

pw'lfru £. 'brw pntnr t[b~mnr'bhrl! 'bnr.!wt[nrbl' U.J'f Jw.!w'bw~ pw'lfrul! 

J'bn._,/ (; orfiln'l:n'bwl, .[!w'bfr nr gw'b~wgw<> ('J. £. ~ fil1_brfr r.w.!wr 

(a, b) = 0 r.wt[wuUI('II'-{JJnLhpg pf..n<-J (; 

(aa, pb)= a.~ (a. b)=O• 

ktlqtJt'lJwG En mwr~wc}n'-pJmG ep e2, ••• ,en pm<[Jtu~ qtJtGJt oppn
finptfwtlnpl!wc} WJfi ll uJtmJfi WJfi '}bllli!n._tf, bpp mmpmc}mftJWfi gwfi
qmgw~ bpqm qbqumpfibpJt uqwump wpmwqpJWl~ lmqwuwp tJtGJt 
lizqwc\· pwqJtumtC WJ'} qbqmnpfibpJt fiwtfwutmmwu}uwfi qnnpqJtfiwmGbpJt 
mpmmqpJmt6bpJt qndwpJtfi, WJuJtfipfi, brp 

fiwq wuwpnt_pjnt_GfibpJtg p}un\.U k 

fiwq wumpmpJmG'(!: 

n 

(a, b)=' ~ai ~ i 
j ~ l 

(7) 

(8) 

f>u~w"lbu, b[ilb .!br pw'lfrufr r.w.!wr P"''iwrwr'{n<-.1 b'b (6) r.w1_w

u,.. rn'-fil In._ 'b'bb l'l!, "'"'"'' 

(a, b)= ( _± a;e;. i:~iei )= .. ± a;pj( e;, ej) = ~a;;1;• 
1- l J- 1 1 , ) ~ 1 1- 1 

~UJ~W'fW('aWpW('> bfilb Jb(' pw'lfwh WJhUfftuph (;, n(' h('whm.f (7) mbu

J!n'{ 'f{''[wJ sw'b~w.'!wJ a £. b t[b~mnr'bbrfr r.w.!wr -G.frz, (; (8) r.w1_w

uwrn'-filtm'bl!, W"/W> a £. b 1_b~mnrhh('/t lpnfuwrhh •[brs'bbtn1_ WJ'f pw

'lfrup 9Wh~UI9Uit} ej h ej "('"'('P9 UIIU('pb(' ~w.f r.w1_WUW(' br~nL 1_b~

mnphb(', Jb'b.[! (8 )-/ts ~umw'bwh.[! (6) r.w'{wuwrn'-fiJJn<-hhb{'[!' 

l,bhg hnr umws1_wJ W(''fJnLh.[!(! r.wJbi/IUUJbfn'i 9wh~w9w~ 0-p 
r.wJ W(' n-twfw'bfr (;1_~LP'fJWh UIW('UI~n'-fi'JnLhhbrfr 'l:ntmfiltw'b wt[bLf. 

'iw'l zwrw'fr'iwJ W"'W9n'-J9P r.b,, ~wl'blfr I; wrmwr.wtmbl r.bmi.JWL 

"''b'ln'-"l!· bpb O·i.mt\tm6Jt qb-wJJt6 Vn mmpwhq<>·JW6 tfb~ ~6mpqmc} k 
qwtfwpaqmfi pwqJtu, mutw V n-nd qwpn'l_ k mJfiutbu mpqbt uqwump 
pmq_tfwutmmqmtf'(!, np ummgqbtJtl! ktll.Jtr'lJW6 mmpwht_pJw6 tfk~ 1!6-
m~pqw~ pm<[Jtu~ tJtliJt oppnGnptfwqnpqwc} pw<[Jtu!ibpJtg tfbq~: 
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l:a\lttllllJAIG mmrlll6nLp!nLGGitr.. la"l.nll'nr.) .. l(d'l!: /;1_~tfr'l-l"'i. E 1.. 

E' miUrwJnLfiJnL"bilbrf! ~nt1_nLJ bi. Jb~f! JJntufri. ltqmfnp~, b[tlb "'l'l

'""'r"'Jmfilnt'bilbrfr 1_b~mnrilbrfr Jfrp£. lt"'rbtfr t- ,,..r:.J,..i.bl "'l'iiUJfrufr 
tfrnfuw'fwra JfrwrJ-b./_! .l.wJIU"JWLniUUfuw'iJnL{IJnL'iJ, nr pw1_1Urwr1_b'iJ r:.bm£.-

l"'l "i"'r:.w'ilt.'ilbrf!• 
1) WJ'f r:.wJIUUJWmiUufuiU'iJnL(iJnL'iJ{!_ fr'lnJnrf!. f,,..J WUJWUlWII,UIU'iJnL• 

fiJnLil t- E-fr .£. E' -fr Jfrp_J.., 'lrw'il.e , 'lfrm"'r~"-"'J "r"lbu 7J,..Jfr'il mwt•w

Jn•fiJn•ililbr ( mllu ·§ 29). 

2} "'J'I r:.wJ 1UufUJLnwu/uw"bm(i Jw"b 'lbUJ.[!"'-J "i"'r:."iwi..[utJ t" u~wl
J"'r wrmw'lrl"'lf!• LUJl ~brUJ UIUUJJ, bfib E mwrwJn•fiJw'il a £. b •[b~
-:::n"fi.brfr UJUitn~bri.br'il bi. E' -fr r:.,..JIUUJUtlnwufuiU"burpwr a' £. b' 'l.b~-
- "'-b \ mnru rf!• UI"JUI 

(a, b) = (a', b')• t9) 

1) "i"'JJw'ilfrs ,..'iJJfrlwUJbu r:.bml..nul t-. nr u~..CJmfig rq_nunp~ 
kqlnrruwG utwpw~n._pJn._fifibpfi ·n._fibfi tf~ILfin._Jfi j_mt}tm\wfin._pJn._fie: 

ll"JIUsnLsb'iJ./_! r:.w~LUIJLUra UJ'iJ'fnLJ{!_\ 

H~l~ll-JWfi gwli~wgwb- E lL E' mwpwb-nLpJnLfifibpe• npnfil! nL· 
fibli tflth_finLJfi fi pmltw\rufiOL(<tjDLfie, Itq_ntfnp~ bfi rprup: 

l•uft"'"ibu, E £. E' mwriUJ, PJntil'bbrfr Jbl f!bmrb'ii.J! 0 I' p n 'iJ n r

J Ul "- n r "- IU,) ptu'ffru'iJb(l\ 

" 
a= ~aie i ..... 

i - i 

(10) 

( 11) 

4_b~tnn rf! 1 nr'iJ nt'iJfr ( 11) f'"''fPUnL J 'iJnLJ'iJ f[n nr'ffr'iJIUm'iJb ['f!.• fr'iJt n r a 
-4_b~m "rf! ( 10) pw'lfrun.J', Jb"b.p ~umw'iltu'il.f_!, w~'ilbr!.nrbi.' fr'lnJ nrf!. 

f,IU J IUUJIIIUliUUfuw'bnt p J"' 'iJ E £. E' 'l J IU J" 'iJ tnlll r"'dm(i JnL'il'ilbrfr Jfrt.l..: 

,1JnLJ9 tnLU'iJ.f_!J nr pun{wrwr1_nLJ t- 'iJ,..J.. (9) t>tu.[tuuiUrnL{IJnL'iJ{!_• b[ib 
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n 

b= ~~iei, 
.i~l 

n 

b'= ~~ie j, 
i - 1 

LU"JLII> 2_'iJnrr:.fr1. (B)·fr (r:.Uiz"-fr Uln'iJJ:l> nr (10) £. (11) puJ'ffru'iJbr'iJ 

•rfinilnrJw1_nr1_wJ bi.)' 
n 

(a. b)=~ ai~i=(a', b')• 
i= l 

f!'ilw~,..'il lufr'ilfr JfrJ1wils fr'lnJnrf!. t-'i.~Lfr'ltw'il m"'r"'JnLfiJni.'i.i.brf! 

JfrJJw'iJsfrs UJIUrpbr l_r:.LUJIUrbtt fi.J'I UJWUt-6.tunn1_ JRLrUI./_!UI'iJl.JnLr fl•/t 

r:.wJ wr 'lnJnLfiJnL'iJ m'iJfr Jfrw~ fl•t_Uitfrw'iJfr t1.~tfr'fJUI'iJ tniUrUJJIIL{IJnL'iJ 

IUJ'iJ frJwutnn1_1 fr'iJt frJIUutnn.[ JnLriUJ!IU'iJl.JnLr fl•/r r:.wJwr 'lnJnLfiJnLV 

nL'iJfr Jfrwf[ fl• l_Uitfrw'iJfr frrw~IU'iJ 'I_,)IUJfr'iJ UlWriUJnL{iJnL'iJt 

, n J "ll I. I! u 'l.}wJp'l, "'wpwJnLf/JnL'I,'I,/.pfr 'll."li'P ~wJwp 'ul.p~w "l"'l'"''ll'"'f fr 

'l"''l"'P"'l''J,bp[!_ /1 "'l''IJ"L'J,I''ul.p[!_ pnfuw'us{nLJ 1.'1. a.,r,l"'l ~/,l'"l' ""J"ll/;l'u 'f.}wJp'it 

"'"'l'wJn Lf/JnL'I,f!_ ~ni_{nLJ ·I; nLG~mW£1 (d'~wuGw~wGr wd'f'R'l~w~wG , mw(lwan<pJn<G, 

l.flli 'l,pw Jl.! "'l'rf.wJ. I; U~WU"'l' P"''lJ"'"l"'"'~nLJ[!_, e"''l npnLJ (a, b)-"' ~Lfr"'fr ·. 
c'l.'l~"',l'"'"lb" wuwA, ~,J,.ubeu flfr1· JfrwJwJw'l,w~ "l""'e I; l'w{wpwpt[b'l, I I-IV 
weufrnJw'ul.pf!_ ({l.p!fr'l, u•eufrnJwJf.r J.Lw~l.l'"lJ~'u Jl.£ ~wp~w{np I; f!_'J,'l'E.}bl, "l' n'l_

'll'"l"'~"''u t[b~"'"l'P u~WLJ"'l' 1'"'"-"'~nLufr'u frpw~w'l, I; It "'""'"l'l.'u 'll'"'~w'J,), fru~ I 
Wj!Upmfw'J, pnf-wpfr'J,b[ WJUU[pufr Ulj!UpnJwJn{ . 

I'(a. b)=~· · 

"l'"'"'l 'l'J.fr~l!.• fr"''L"I/;" ""'["L'"'l'"'l'• 'l,zw'l,w~nLJ I; w'l,snr.J ~wrfwtnL.} ~nJ"'_[bpu 
£14.fr"'· 

lf~"'ll"'l' l'"''lJ"'"l"'"'~"u'e· u ... t..wpwp, "'l''l"'u urb'lwt[ ... p.btf· 'Lf.r tfr'ufrr u,-
'unLUitfi.'J,wJ'ufr{· II weufrnJwJ[•"' ufrJb.,pfr~ ~w{wuwpnLf/JnL'u[!_ ,('J,,LJ I; G. fr 2"'' 

II' (a. b+ c)=(a. b)+ (a, c), 

/!"'"''' "l'• 
(a. b+c)-·b+ c. a) -(b, a)_+tc,a)=(b, a)+~=(a, b)+(a, c)• 

u JRLU ~n'fJfr!JI 
Ill' (a. ab)=:x(a, b), 

(a, ab)=(:xb, a)=a(b, a)-;(b,1i)=~a, b)r 

•lb~"'"l''J,bpfr ufruonbJfr opfln'ln'l,wlnLf/Jw'u k opfln'unp•fw.[np{"'J."LfiJw'u 'f"''l""frwp

'ul.p'l, ~""'"'!/ npltl; pnpn~nLf/Jw'u pnf-w"'s.fnLJ 1.'1, nL~•frutwp mwpw.}nLf/JnL'u'J,bpfr 'lb"tl'fr 

.[pw • fo'ui_"lbu £. .[bpl.nLJ, "'"l"'!J"L!J.fnLJ I; opfln'l,npJw.[np.[w.} P"''lfru'ubpfr 'fnJnLf'JnL'I,£!. 

JnL{'"'I'"''J,il'"-l' .[l.p!w.fnpi_wpw'J,fr nL'J,fr.,wp UtW{'W.}nLf/Jw'l, Jb£• f:'b•1 npnLJ, uw

~wJ'I, 1 bpb el' e2' ••. , en-f!_ opfln'l,npJw{np{wJ. P"''lP" I; £.. a. b t[b~"'"l''J,/;p'u WJ'f 

l'"''lP""LJ 'fl''f"'-'' 1.'1, (7) "'buent/.1 w"'_w' 
n 

(a, b)= ~aitfi' 
i=l 

"il.p~w 'IL~fr ~""'""l"' "l"'l'"''fl'"'f'u/;pfr "'l''lJ"L'J,{!'ubpf!_ 'l,nL,/'J,"l/;u ~wpb£fr l;p 

I;{~LP'f JW'J, "'"'l'wJnc £1 JnL'u'J,/;pf.r9 pnfuW'fl'l.l nL'ufr"'"'l' utwpw.}nL£1 JnL'u'l,bpfr {pw; 

Ub'l.e "'1'1 i_b'l.e .,-,,. £. ~""'"'l'l'el'4"'l e"'fl"l'!l"'lfr"' ~~w'J,J.'I,wpwpl.'ul! 'lfrJbt 'l.}wJ/.r" 

~w'l,pw~ w2t/.fr {l.pwplil'J"'l lfwu'uw'lfr"'w~w'l, 'fl'l'bl'fr'l,• 
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§ 35. Oppnqnbwt dwmp~gblip, oppnqnbwt i\ltwlflnlunLJtJRLbblip 

'1-fosnL.[! urpt[wJ- t fi wCUt.IU JLnbbpfo t.bur£ JIUl fof'UI~Uicu 'f.}UI~~cu at. Ul

-frnfumfiiJnLCUf!.• 
n 

Xj = ~ QikYk• i=L 2, · · · ,n. (1) 
k~1 

IUJU J.£Uifn/u nLfiiJwCU J UIUJ('" 9f!. CUzwbUI~bCU.[! Q-nt[t IJ.JU J.UUipnfumfiltnL cuf!. 

XI' x2, • • ., Xn w'i.tt.wtur'i.tbrfo .[!WnUI~n•ufo'i.tbrfo 'lmJ wrf!.• "'lufo'i.t.[!CU' 

X~+ X~+ . . . +x~ .[!UinW~nLUUIJ"~ J.t.l!., "f'l!. lff'IU~UICUUI"I.bu nrnzqUIJ

J!UinUI~nLUUIJfo'i.t J.t.brfo 'i.tnrJUil urbu.[!CU I; ( urliu § 28), pbpm J I; J{o npnz 

J!WnUI~nLuUitfo'i.t J.l.fo y 1' y2, ... , y n "'CUt."'lmCUbp[o9 : lfUimUit.UipUip "'llf 'i.tnp 

J!WnUIIpnuUitfo'i.t J.l,'i., foCU .[!I! ~"'f'"'l I; tfoCUb l y I' y 2, ... , y 11 Ul'i.tt.wlurCUbp[o 

.[!UinUI~nwfo'i.tbpfo 'l"'-Jwp, "'tufoCU.[!'i.t' ~wrn'l I; mb'lfo nLCUb'i.t"'l 

xi+x~+ o o o +x~=-= Y~+Y~+ ... +Y~ l2) 
t.wt[UiutupmfiiJnLbf!., "f'l!. CUmtCUnLfiiJnLCU t lfUinCUnLJ XI' x2' •• 0' Xn -cu

t,UI[Ln'i.tbr'b [opb'i.t9 (1) Ulpm~nt.wiUJmfiiJn•CUCUbpnq fnfu-rfoCUbl"'- 9 t.burn: 

IJ.'i.,t:,UI[Lnb/i rfo Ull'l t,UIUI~nLfiiJwJ p orfmt[UIJ- ( 1) 'fJ-IUJfoCU J.UUipnfunL{<J JnL bf!. 1 

LUJufo'il.[!'i.t' UIJCU"I.foufo at.-fnfun•filtm CUI!, "PI!• foCUt"l.bu UIUNLJ bCU, Ulbt.UIJLn

CUbrfo J!UinUI~n•ufo'i.tbrfo '1"'-"-rl' {tln'l'i.tn,_J I; Ul'i.t,fonfn{u ( foCUtf.UirfoUI'i.tur) 

~nl_qmJ I; mfifiwJmfibp~ oppnqnfiwl O.h.w'}ln]um.pjnt.fi, {ou~ CUr- Q J-m

rfo9t!.' oppnqnfimt tfwmp~g: 
9•n J"'-filtnLCU nLCUb'i.t opfiln'fnCUUI£ J.i.UifnfunLfiiJLUCU U opfiln'fnbUI[ J UIUJ

rfo9fo liUUJ Ul[l IILUt.JIUbnLJ'i.tbp> npnCU.[! t.UIJUirrfb.[! b~ qbpf!. pbpt[wJ-{oCUt 

-bzbCU.{! 'f('Uib!Jfo!J "" J!IUCUfouf!., npnCU.[! Ulbt.r~nrfbzm b'i.t t.bUJUI'fiUJNLJI 

§ 26-fos JbCU.[! 'ffourbCU.[! UIJCU opbCUJ!e/ npntf. , J.l.wfnfutf.nuf I; ~-
nUI~NL~UIJfob J.l.fo JLUUJf'fo!Jf'\ IUCUt,LUJLnCUbrfo 'fr}UIJfoCU J.I.UifnfunLfiiJIIlCU 1ft- ' 
UJUirbtfou: '~forwnb[nq UIJb Jbr lfb"l.-1!"'-" "- cu~-'"'' nLCUbCU-L""' nr P"l"ft- . 

Ulbt.UI[UJCUbrfo .{!IUnLU~NLufobbpfo 'flit J LU('(' t.Uib'f"UUI!JN'l_ J!UinUI~NLUUIJfoCU 

J.t.{o JLUmrfos t.-'i.t?-fouUICUn,_J I; E J{o-tf.nr ""''"f'fo!lf'• JbCU.[! ~nii!.~CUwCU.[!, 
np (2) t,UI"UIUUI('NLfillnLCUf!. t,UI,/Uif',jb.[! I; ·. 

Q'EQ=E 

J -mrfo!I-JfoCU t.UiqUiuUipn•filtwCU I!, wlufoCU.[!CU' 

Q'Q=E• 

nLuurfo -D.{ozur 1; £ 

QQ'=E 
t.LUq UIU Ul(' NL fill NL bf!.: 

(3) 

14) 

(5) 

U.tu"l.founq, t.-zt/.fo UlnCUbtntf. (4)-f', Q oppnqnfirut tfwmp~91! qmpb1~ 
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.. 

k uwlitfwfibt npllllm mJfilll~u~ tfwmp~g, np~ limtfmp Q' 2P~tJ.mb- tfwm
{1~91! liwqwump k Q-1 fim~wqwpll tfwmp~g~li: (3) 1.. (5) t.wt["'uwrn"

fiiJ"'- CUCUbrfo!l l"'-f'UI.[!UICUun• ('{' biiLJCU"I.b" ~UI('N'l_ I; l!.CUlfnL ittf.bl "f'"ib u orfil n

'l"CUUI[ J UIUJ('"!/" UUit,J ~nCUnLJ: 
-f.UICU[o np Q' Jwmpfo!Jfo UJnLCUbp{' t.wCUlffouUICUnLJ bCU Q JUiur('fo!Jfo· 

mn'l_b(', UI"/.UI ( 5 J·fo9 pfunLJ /; t.bmi.JIIIl "/.CUlfnLJ{'• Q j!IDILID4Dt.U~ UIDill}lr9J: 
mJfi h. d'~mJfi WJfi qbll\J!"t.d' k op[CI-nqnlimt• bpb fipw gmfi~mgwb- mnq~ 
P"l"P ktblfbfimGbp~ -l!limwqmu~fibpJ! qndwpe liwtJ.wuwp k lfb4~· ~u~ 
gwfiqmgwb- bp4nt. mwppbp mn'lbp~ liwlfwlllwmmu\tJmfi ktblfbfimGbp~ 
wpmwqpJW[fibp~ qndwpe liwtJ.muwp k qpnJ~: ( 3 )-fos t.bur£n,_J I; t.-

J-CUJUICU "l.cu'l"'-"1!. Q .r-urrfosfo ulmCUbrfo t.-.r-r, 
(.'J) t, 1uqUiuU1pmfilt~nCU Jbf. UICUsCUbtnt/. lfbmbpJ[oCUUICUmi.bp[oCU "- t.wztf.{o-

UinCUbtnt/.1 np IQ'!=!Q!, JbCU.[! ~umUICUUICU.[! 

\QF=l 

t.Uit[UIUIU('NL[il[nLCUf!.t U.tumb'l_fo!/ t.bml.nLJ f;, N(' oppnqnfiiDl UID\0{1~9~ qb
mbplf~Gmfime liwtJ.muwp}; ±1-~: IJ.lu"l.fount[, mfilimJmfibp~ J"'-PIDJ!Wfi~
l"'-P oppnqnfim 1 ll.IJ wlfln\tJnt.pJnt.G ~ tJ.bpwubpt\ mo 6.IJ wt}m}unt.p J"'-6 k: 
f>CU.[!'ii{'U m{1CU.[! JUICU t,UIU~UICUUI(" I;, np t,IU~UI'fUI(IJ.(' "/.CUlfb£ tf: ~wpb[fo• 
CUzbCU.[! CUm JCU"I.bu' nr pCU-q I; l "l P"l"f' .r UIUJf'fo9CUbf'{'> npnCU.[! nL CUb~ 
± 1-{o t.-•/~nu~np 'lburbpJ{oCU~nCUm, op[ilnqnCUUI£ ~lfoCUbCU: 

OppnqnGwj lfwmp~g~ fiwll'uqwpll lfwmp~g~ oppnqnGml lfwmppg 
k: f>u~-"l.bu' ( 4 )-" Jbl wCUsCUbtnt/. lrP.'i-t} .r UIUJrfosCUbrfoCU, JbCU.[! 'Jf!.U

LnUICUwCU,e' 

(o - 1 r=(Q ' r =Q= Io-l> - 1: 

lJ [IlLII ~N'l_lffo9• orfiJ"'InCUUil JUim('fo!JCU!Jpfo UI('LnUilff'/'Ulcu opfilnqnCUUI£ JUimf'fo!J 

1;: f>I'"J! bflb Q 1.. R J"'urrfo!ICUbpCU opfiln'lnCUUI[o b'il, -"1."' o'l'""''l"f't}bl"tf 

(4)-1!.• foCUt"l.bu CUwl. §26-fos (6) t.-1_-u-rn•fJJ"'-CUf' 1.. t.-.r-cu.r-cu t.-1.-

uUir"'-f'l'"CUI!., "('b {opwqUI!J" /; t:,UI~IU'fUI('J. JU1Lnf'"9" ~UIJUI('> JbCU.[! ~f!.U-· 
UJIUCUIUCU.[! \ 

( QR )'=R'Q'=R- 1Q-1=(QR)-1: 

§ 37-n,_J ~o'fm~nqnpJ-q{o t.bmJ./IU[ "/.CUlfmJf!.• 

HlJl~l}JWfi mwpwb-nt.pjwfi oppnfinplfmt\nptJ.wb- pwq!Ju~g fipw 
gwli~wgwo ~Jl oppnfinplfmtJ.nptJ.wb- pmq_~upfi mGglfwfi lfwmppge oppn

qnfirut lfwmppg 1;, 

f>u~IU"I.bu, 'lfo .9"'-.[! En UJUI('LUt}nLfiiJIUCU Jbl mtf.~nd- bCU br~"'- or(tln

CUnrJ-tf.npq~nJ- p~nqfouCULr' el' e2,. • •• e11 J. ei· e2. · · · • e~. Q = (qii) -~!1-
JwCU Jwmrfoynq' e' = Qe: 
-f.UICU[o N(' e fZUI'[{ou'it op[ilnCUnpJUitf.nrtf.UIJ- f;, UI"/.UI !JUICU~IU!JWt} bp~nL t[b~-· 
mnpbbrfo• JwuCUUit/.N('UI"/.bu' e' pUiqfoufo!J !JUICU~IU91Ut} br~nL qb~mnpCUbrfo 
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JJ~UilJUI(' UI('UlUI'Jf'JUI[(! t.wqwuwr I; UIJ'I 1_ii~mnrtbrfr e pwqfrunLJ t.w

Jwi.UIUJWU/~wt ~""l''lfrtwmtbrfr wpmw'lrlwltbrfr 'fnLJwrfrt: U1u~w1t, 
j!W fr nr e flUI'[frut /;[ I; orfJntnpJw1_nr1_wr}, UIUfUI e' pwqfrufr JnLrUI

j!Wtumr 1_bl[mnrfr u~wuwr IJWnw~nLufrt t.wqwuwr I; Jb~fr· fru~ gwt~wgwrl
br~nL 111 ~('flb(' 1_b~mnptbr, U~UIIJUI[' UI('UlUI'Jf'JWlf! t.wqwuwr I; '[f'nJfrt u.

1
u

tnb'l_fr9 e pw'lfrufr ,,b~mnr'bbrfr e pw'lfrumJ ~nnr'lfr'bwm'bhpfr UJn'l_bpfr 

t.wJwp, WJufrt.f!'b' Q J~»mrfrsfr mn'lbl'fr t.wJ~»r• pfumJ b'b ~»Jh "''b'ln•J

'bbpf!• npnt./J, frt1Uf'-u 1_1irl.mJ •Jmr" l;frt pbpqbl (5) t.~»t/Uiu~»pm(tiJm-
'bfrg, p'bnpn;_ b'j. orfiln'fnbiU[ JI»Ulf'frsfr t.wJw['l . 

f:o{I{( .. IJ!mG mwrw~nLpJII.IG erpnqn6m1 ldl.wtJmfanLp!nLGGbr(!: U. JJ 

mb'lfr'b I; munLJb~»ufrpb[ l;q~Lfr'IJWb mwr~»rl-nLfJJIIIb 'fr}WJ,'b J.f..wpn{~m
fJJm'b'bhpfr Jfr t,bmw.f!r.f!frl' l>wmm~ m/r"i• 1_'bw1wr} WJ'I mfr"'fr d.l.wtfrnfr:m
filJ.nLbbhp Jhq Jnm '>bmw'fwJnLJ tb'b o'fUJW'fnrrl-1_hl 11u 

En l;q~lfr'IJW'b mwpwrl-nLfJJwb <:p 'f,}wlfr'b J.l..wpnfunLfJJm'bf! ~nt1_nLJ I; 
WJ'} lnlluhJwfi mmpma-m.pjwG oppnqnGwl llLrutJtnJun.t.pJnt.ll, bflb w(i

1 

'UfWt,UfWbnt J I; j"L('lU.[!lU'j. 1JnL (' qb~tnnpfr IJ~lUlJW(' jJWnw~mufr'b 
1 

WJufr'b./Jb \ 
sw'b~wswt} a 1_b~mnrfr t.unfwr' 

(acp, a?)=(a, a)• (6) 

U.l;;-,_b'lfr9 •urmwtlqmJ I; '>bmi..J~»l wqblfr f!'b'l'>w'bmp "''b'lnLJf!, 

."l'f!• t,I»U~~»'i.~Lfr 1;, 'bmJ'b"fhu ~l»{'n'l_ I; f!'b'lnL'bqhl "l'"fbu opfln'fn'bwl 
d.l..w•frn{unLfJJ~»'it... uw'>Jw'bmJ. 

h{IJI~'lJwG\mwpm~·nt.pJmfi <:p oppnqnlirut nL.m\~n}unt.p-Jnt.fie tqmfi
UJ.Wfinur k gwGTprig:mc} a L. b bpqnt. tl_b~mnpllbp~ uqwuwp mpmmqep

.l rule', 
' (a<:p, b<f)=(a, b), 

fou~ut.Ufb.u, t:.lU;_qfr ~»n'bi.Lnq ( 6) -e' 

((a+bJr, (a+b)'f)=(a+b, a+b), 

(a+b):p. (a+b)?)=(a'f'+bcp, ar.p+b9)= 
=(a'f• acp)+(a9, b<f)+(btf. a?)+(b?, bcp), 

(a+b). (a+b)=(a, a)+(a, b)+(b, a)+(b. b)• 

l1JUUI/i'l_~9• O'fUIUI'ftr('r}b/nq (6)-f? fr'bt"fbll a-fr t,UIJI»f'' Wj'b"fbu /;[ 

b-fr '>wJwp, I. '>wztffr ~»n.'bblnq ~~~wuwr wpm~»'ll'J~»Lfr mb'l_tutfrnfubtfrnL
filJm'bf!, umw'bnLJ b'b[!' 

2( a9, b'f)=2(a, b), 

m.t~mfr mb'l, m'b" 1. (7 )-e: 

l;tllnJlqJmfi mmpw~lll[OJWU oppnqnlimt ltl.irutlln}unt.[OJUifi qbut}!nt.u 
;.;•allqmgm.t opronlinpt.fwtlnpqw~- pwq_rufl pn1np tlhqmnpfibpf! UJ.rumqbp-
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libpfi f!pbli~ qwq_unuf bfi oppnGnplfwqnptlwc} qc}mJrfi pmq_~u: 4mqm
qwpnmpwp, bpb ktl_lnf!qJwfi mwpwa-nt.pjwfi qa-wJflli nL.mtJtn}umpjnt.G~, 

qnGb ubll opronfinpuwq npq wa- pwq_~u tJtnJuwllgnt.U k llnpf!g oppnfinp
uwqnpqwa- pwq_f!ur• QlllJ_Ul WJ'} nllrutflD}um.pJnt.fifi oppnqnfim\ );-; 

,.,,.[!, 'lfrsnL.[! cp-'b En UJUI['I»r}IILfJJwb orfln'fnbl»l d.l..wpnfr:nLfiJnL'b 

1;, fru~ eJ' e2' • • •1 en-f!\ WJif UlUI('W,}nLfJJUI'b ~IUJUIJW~Uib opflnbnpJ~»qnp

"-Uir} pw'lfrue: ~wzqfr wn'bblnq (7 )-e• 

(e; , e;)=L i=L 2, · · , n, 

( e;, ei)=<J. b:pl' I+ j 
t.w•/wuwpnL{rl JnL'b'bbrfrs pfr:nLJ b'b 

(e;cp, e;C()=L l=L 2, · · ·, rlJ 

( e;r.p, e iCf' )=0• b:pp I+ J 

'>wqwuwrnLfiJnLbbb['{!• WJufrb.f!'iJ' et9• e2'f• • • • 1 e 11-:p qh~mnpbbrfr ufrumbJ {!1 

"fUif''l.1nLJ 1;, "£' opfln'fnbl»[ t- f.. 'bnpJ~»qnpqiuJ,- '1£'1» t.wJI»(' /;[ tJU· 
~Lfr'b(r En UIW('-rl-ni.fJJw'b op{iJntnpJ~»qnpqwrl- flUI'lfru: 

'JofrguL.[!• t,lU~lU'Iwl'd.wpwp, En mwpUirl-nLfJJ~»b tf 'fr}~»Jfr'b J.l..~»pn

fr:nL[riJm'bf! el' e2' • • • ,en opflnbn{'Jwqn{'qwh p~»qfruf! bnpfrg pnfu~»'iJ-

9nLJ I; opfil nbnpJ wqn p1_wr} flW'[/rufr 1 Wjufr'iJ.f!'j. \ e (If 1 e2'f• • • • 1 en? 1_b~

UJn(''iJbpfr ufrumbJe En UIUI('lUrl-n"fiJ~»b orfln'bnpJwqnpq•url- fllU'lfru l;t bflb 

1\ 

a= ~CI;e;-"i. 
i - 1 

n: 

<~9= ~CI;(e;<:p). 
i-l 

lUJUfrb.tJb' ar.p 1_b~Uitr('{! e~ flW'[/rUIILJ m'bfr 'bnLJ'j. ~nnf''lfr'b~»UJhb('f!> fr'bt 

np a 1_b~UJtr('{! e flW'[/runLJt U.Ju brffnL flW'[/rubbp'b /;[' UUI~UIJb, ' of'fln

bnpJwqnpq~»t} b'b, J.. WJ'l- UfWUJDownnq /;[ gwi.~•ug~»rl- t/b~mn.pfr u~~»lJUI[' 

j!l»lt.UI~nLU,'j. t,IU"-IUUUI(' I; 'j.fiUI\ I»J'I flUI'lfru'b~('/r9 g~»b~IU9Wc}IILJ trLhbg~»t} 

~""l''lfr'bwm'bbpfr .f!Wn~»~nLufr'bb.pfr 'fiiLJwrfr'b: U.Ju"'frun.t/, 

11 

(a, a) = (a~, art)=~ a~· 
i-1 i 

wJup'b.[!'b' (6} ·r.wquJIIIUf'nLf/JnLb'b frpn.fJ fllUI/wpwpqnLJ ~: 

l;q IJtf!rlJwll mwpwa-m.pJ wll o.ppnq nG m1 nluutJtnJunt.pjnt.Ge gmfiqmgwa
oppnllnpuwlJnpqwa- pmqJund Ul(lqn..U k oppnqnfiwl uwmpf!gnq: l.m
lpuqwpllwpmp. bpb };ti_IJtrl}Jlllll mwp.wam.pJwfi qa-wJf!G. liL.wtJtn}:tmL-

251 



~lfr'bfr, t:.burl..wpwp, e orfln'bnpJw1_nr1_wJ pw'ffrufr9 et orfiln'bnpJw1_nr-

1_wJ pw'lfrufr'b w'b9Jw'b Jwurl'fr9f!• wlufr'b.t!'b' fr'bt"l.bu W"f.w9n'-91hl ~ 1_b
pl..n._J, 11lfr'bfr orfln'ln'bwl Jwmrfr9: 

?-fr9n'-J!• r:.w~w'fwpd.wpwp, <p 'lJwtfr'b d.l..wpnfum{tlJntb[! ei' ez····•en 
0 p{rln'bnrJw1_nr1_wJ pw'ffrUnLJ urr1_nLJ ~ A orfln'ln'bwl Jwurrfr9n1_. 

t:.hur/uupwpl urb'Jfr nL bfr (8) t:.w1_wuwpn'-f1Jt1Lb(!l -f.wbfr nr e pw'ffruf! 

op(rln'bnpJw1_nr1_wd L W"f.W 9WhiJw9wJ 1_b~urnp'bbrfr· Jwu'bw1_nrw"l.bu' 

el<p' e2<p••••1en<p ufruurbJfr 9wb~w9wJ 1_b~urnpbhpfr U~WlJW(' W('UlW'ff'JW[(! 

t:.w1_wuwr ~ e pw'ffrunLJ WJ'f 1_b~urnrfr t:.wJw"f.WUlwu{uwb ~nnr'ffr
bwu.'Uhrfr wpurw'lrJwl'bbrfr 'fnL J wpfr'b: u.l'l Ufwurf.wnn1_, .[!w'bfr nr A 
Jwurrfr9b orfln'fnbwl ~~ W"f.UI\ 

(eiq; .. ei.-?)=L i-=-1 .. 2.. • . ,n, 

(e(f, e{?)--0, kpp iofoj, 

UIJufr'bJ!'b' "f.Wr'f1n'-J 1;, nr ecp ufrumbJ'b fr'bJ![! En urwpwJ,,_fiJwb op(rln

bnpJw1_nr1_wJ pw'ffru ~~ U.tuurb'lfr9 pfunl_J ~ <p d.l..wpn{u 'rnfltw'b or(rln

IJ:nbwln'-[J J"'- b[!: 

l•'bt"l.bu [!'bflbr9n'll! 'lfrurb w'bwlfrurfr~ hr~rwJ.wp"'-fltw'b 'lwu[!'b

flw9fr9, t:.wpfln'-fiJur'b pn[np -f/>fr'bw~wb d.l..utpnfrm'-flln'-'b'bhpfr Jbr_, npn'b.[! 

fln'l'bn,_J b'b urb'ln'-J ~nnr'lfr'bwur'bbrfr u~'fp'bw~burl!, "l.ururn,_J'bbp[! ( Jfrw 9 -

4_wJ, 'f"'9b, t:.wlblw"l.wur~hpJw'b t:.bur) Jfrw~'b !.~,, npnb.[! "l.wt:."l.w

'bn._J h'b 1_b~urnp'bbpfr u~w/lw{' wpurw'lrlwlf!l U.Ju"l.frun1_, n-l_wtfrw'bfr 

~1~Lfr'fJWb urwrwJn,_[rJ JWb orfln'ln'bwl d.l..uufrn{u nL{rl JnLbbb rl! ~wrb Lfr ~ 
'ffrurb[ np"f.fsu WJ'f mwpwJnL{iJJwb ~"f.UlUlnl_JbbpJ)I 

l:1~tfr'fJWb urwpwJ nLfil JWb orfl n'fnbw l J.l..wpnfunL{rJ JnL bbhpfr (rl1_frb 

~ "f.WUl~w'bn._J, w~'bbpl..npb'b, 'bn'-J'bw~•ub d.l..wpnfun'-flln'-b[!t lf1nw ~n'l

Jfr9 opfln'fnbw[ J.l..wpnfunL{rJJn'-bbhpfr /,_ opfJn'fnbW[ Jwurrfr9'bbrfr Jfr2."

Jhr ~n'lJfr9 t:.uiUurwur1_wJ ~W"f.f!• fr'bt"l.hu 'bwk § 31-nLJ 2."'l'"''lr1wJ 

~w"l.l! 'lJwlfr'b d.l..wpnfun'-fiJnL'b'bbrfr t:.bur 1.. Jwmrfr9~brfr t:.bm ~/rr-·un-

1n'l 'l"rJn'ln'-flln'-'b'bhrfr Jfr2."-• fln'-ll b'b urwtfru orfln'lnbwf rlw.,.rfr9'bb

rfr t:.wJurb{t t:.wur~nL{rJJn'- 'b'bhpfr9 p{ub9'bbl ~1_~tfr'IJ"''b urwrwJn'-fiJwb op(rln

'lnbw[ J.l..wpnfun'-fiJII'-bbbrfr t:.buri..Jw[ t:.wur~n'-fiJnl_bbbp{!l npnb.[! t:,bzurnL

[rJJwJp uurnL'l1_nLJ b'b 'b..,J.. w'bJfrpw~w'bnpb'b: 
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BnLpW}!WUiJllLP opp-nqnfiwt nli.wlflnJunLp-jllLU ttl_bpwubptl_w.\- O.ILw
lJlnJump-JnLfi h L. lipw fiw~wqwpn O.L.w~mjunLp-JnLUE UnLJiiUJ.bu oppnqn
liwt k: 

8wli~wgw u opp-nqnliwt O.ILwlflnJun~.p JDL!i!ibpp. wpiDWIJPJWtli oppn
qnliwt niLwtJmjunLp-JnLii k: 

§ 36. U~ulimp~~ •ll.twlflnJunLft!nLbblip 

/:1~Lfr'flWb 11-l_•upw'bfr urwpwJnL{rJ JWb <p 'lJwJfr'b d.l..wrfrnfunL{rJJnLb[! 

~nt1"'-J t up.ubmpp.~ (~wJ P.GI!GwfiwtlwtnLU ), b(rlh wn urwpwJn'-fltw'b 

9w'bllw9tuJ a, b 1_h~urnp'bbrfr t:.wJwr urb'lfr n'-'bfr 

(a<p, b)-=(a, b<p) (1) 

t:.w1_wuwpnL{riJn'- b[!, mJufr'b.t!'b' u~wuwr pw'fJ w"l.wur~J w'b 'lb"l..[!nLJ ufrJb

urrM at..w.pnfu,._p1w'b ufrJ1nlf! ~wrbtfr ~ Jfr wrurw7r!rtf.9 urb'Iwtftnfubt 

JJn'-ufr 1_pwt 

U f.Jburrfr~ d.l..wpnfu•"-flln'-'b'bbrfr opfr'bw~'bbp b'b Jwnw JnL J, w~'bbpl..

npb'b, S 'bn'-l'bw~w'b d.l..wpnfu"'-fl JnLb[! "- (l) 'lrnJw~w'b d.l..wpnfun'-fll n'-b[!l 

U.1_htfr (!b'ft:.wbn'-(' opfrbw~ /; t:.wb'ffruwbnLJ WJb 'fJwJfrb J.l..wpnfunL{rJJn'-

b{! 1 nrfr 'fb"f.J!II'-J JnL('WJ!WblJnLr 1_h~urnr pw'fJ W"f.WUl~1_mJ t- (J. t:.wuurw

Ufnl_b (r11_n1_' 

f>pn.[!, WJ'I 'lb"l..[!n'-J' 
(a<p, b)=(aa, bl=~(a, b) = (a, ab)=(a, b"f')• 

Uf.Jhurrfr~ J.kwtftnfun._(rl1n._'b'bbrfr 'lbrf! zwur JhJ ~ "- Jb'l w'bt:.rw

d-hzur ~ 'bpw'b9 11'-Un._J'bwufrrhl pw1_w~w'bwtw.Jr Jw'bpwJwu'b: 

l:tliJ.tP.IJJWii mwpwb-nL[CI'JWii up.ubmpp.q O.ILw~mjunL[CI'JllLUE gwli~w
gwb- opp-nlinpuwtl_nptl_wu pwqp.unuf mptl_mu k upubmpP.~ tfwmppgntl_: 
.Z,mqmqwpO.w,pwp, bpb ktl_l.nlt!JJWU mwpwump-JWfi qhwjpU nL.wlflnjunL
PJDLU~ qnub tfblJ. uppnunpuw~nptl_w.\- pwq_punuf mptl_nuf k up.ubmpp.~ 
lfwmpp.gntl_, wupu WJI} niLwtpnjunLfl"JllLUf! up.lfbmppl). };: 

/>pn.[!, '1"9"'-.[! <p uf.Jburrfr~ d.l..wpnfun'-flln'-b[! el' e2' ••• ,en or(rln

'bnpJw1_nr1_wJ pw'ffrunLJ urp1_nLJ ~ A=(a.ij) Jwurrfr9n1_: 't~wurfr ,._'bb

'bwln1_, np op(rlnbnpJw1_np1_wJ pw'ffrunLJ hp~nL 1_b~urnpbbpfr U~WlJW(' 

wpurw'lrlwll! t:.w1_wuwr ~ WJ'f 1_b~urnp'bhpfr t:.wJw"f.u•urwufuw'b ~nnr'lfr

bwur'bbrfr wpurw'lrlwt'bhrfr 'ln'-Jwpfr'b, Jh'b.[! uurw'bnLJ b'b.[!' 

(ei'f, ej)= ( .± aikek, ei )=aii• 
\k~l 

(ei, e(f)=( ei• ~ aik ek )=aii • 
k ~ l 
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Cl(j=C!ji 

P"l"l' i-brf. [,_ J-brf. r.u/llwrl U.lu"lfoum/., "fUir'ltf.bs, nr A J'wurrf.sl! up· 
J'burrfo~ !;t 

~UI~U1'1Uird.wpwr, W9"L.[! 'f 'lJwJp'h d.l.wtf.rnfom•Ptnt'hf! e., e2''"'en 
orPn'hnrJ'wtf.nrtf.wJ pw'fpunLJ' urrt/_nLJ' t A=(aij) upJ'burrM .l'wurrf.sntf.' 

C!jj=C!jj (I) 

P"l"l' i·hrf. j-brf. r.wJ'wr: bpb 
n n 

.b= ~~iei, c= ~ ·uei 
i-1 i-1 

sw'iJ~wswJ tf.b~UJnr'itbr'it b'i,, Ul"fUI' 

b~= i: ~i(ei9)= .~(.± ~iaii )ei, 
1=1 J~l i-1 

n 

{btp, C)=~ ~iC!ijlj• 
j, i-1 

n 

(b, c'f)= ~ ~iljC!ji' 
i. i-1 

)ei' 

~wztjp wn.'hbtntf. (2)-e, tf.br'lf.'it r.wtf.wuwrmPJm'h'hbrf. u'l J'wubrl! r.wJ'
I!'j,~'j,,LJ' f.'j, [,_ UIJ'f UfUIUJf.wn.ntf.' 

(bcp, c)=(b, c<p), 

"('{! [,_ "fU1f,.UI'iJ2_t/_nLJ' tr U1UfU1911L9bfl 

u IIJU19tf.wJ wr'1J"L'h.[!/t9 p(unLJ' t up.lbUJrM d.l..wtf.rn(ump I"' 'it-
'itbrft r.b"'l.l"'l f.win~nLp J"L'hf!, "I' I! r.bzUJnL p 1wJ'p uUJm 'ltf.IILJ' I; 'itml• 
w'iJJ p2_wqw'iJn rb'iJ I 

UpubUlppq lthnnpnJunLp-Jnt.6Gbpp qnt.Uwp]!, pG~111bu Gwh uptfbUlppq 
A.hw~mJum.p-Jwfi wpmwqpJWU~ p-tJml fiwfiq~uwfinuf b-6. upubmp~q llhw
tftnJunl.p-Jnt.Gfibp: 

fl.ttlJ' w"lwsmsh'hc r.b"'klwl ~wrl..nr pbnrbJ'w'h. 

Upublllppq lthwqmJunt.pJwfi P"l"P Juwpwqwbppulll[lq wptfww6bp6 
ppwqwfi bfi: 

'f!w'hfo nr s-'it~wswJ 'lc}"'Jir'h al.wrfonfomLpJru'h fuwrw~mbrf.uurfo~ 
UI('J' UIUJ'iJbrf!. r.w.J' (!'j,~'j,IILJ' b'j, UIJ'1 a f. WI" n/11 nLp jUI'it J' UIIR('f9P /u•rw~

UJbrf.uutM wrJ'wUJ'it&rft r.b"' 9wit~w9wJ pwqfoumJ', f.u~ uf.J'burrfo~ 
al.wtf.rn(unL{JJnL'itf! orpn'itn rJ'wt/_nrtf.wd pwqfou'ithrmJ' "'r1_11LJ' t uf.J'b

"'l'P~ J'wmrf.sntf., w"lw p.wtf.w~w'h t" "'"I"'Bm9bl r.bmbl"'l Uf'h'ln'J'I!. 
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) Urubmppq ummppgp P"l"P }urupwqmbppumpq ruptfwmGbpG ppm-
qwli bfi: 

f>u~w"lbu' '1P f!IIL.[! /,;,-';, A= ( aij) upJ'hurrfo'l J' wurrfosp /uwrw~urbrf.u

urM wrJ'wur'it t (~wrnrz t tf.'hbt ~"J'"Itbcu)' 

JA-/,0EI=0• 

lln '1b"f.[!"L;/ ~nJ'"Itbcu 'l"rJw~fos'hhrntf. 'ldwJfo'it r.wJ'wubn. r.wtf.wuwrnLJ'
'hbrf• 

n 

~aij'X·j-Ao'X.f, i=L 2, • · ·, n 
i-1 

uftuUJbJ''j, nL'it/t 'll'"IP'j, r.wtf.wuwr '1bmbrJ'fo'hw~m, LUJup'itc'h' m'hfo 11 1_

'l.l'"lw~w'h ~l' ~2 , .. .,~n tnLd-tiLJ', 1f!'it'1r.w'hrw"lbu wuwd-, ~nJ'Uflb.[!u• 
LUJUUffountf.' 

n 

~aij~j=A0~i• i=L 2, • • • ,n, (3) 
i=1 ' 

(3) r.wz[wuwrnLpJnL'it'hbrf.s J"Lrwcw'hl.J"Lr i-r'1P br~nL J'wubr'h t"t P"''l

J'w"'w"'~&tnt/. ~I PtJ.f.'it r.wJ'wtnLJ ~~ P1n1 t.. umwstJ.wd- P"L"r r.wtJ.wuw
riiLPJnL'h'itbrfo w2_ k d.u.(u J'wubr'h u.•w'h\p'it-wn.w'itd.fo'h 'lmJ'wrbtntf., 

J'b';,l! ~t;,w'h'lb'hc r.bmi.Jwl r.wtf.wu wrnLpJw'he· 
n n 

~ aij~j~j=Ao~~i\1i• (4) 
i, i = 1 i-1 

f...:J-i' 'l"rJw~f.s!!. (4)-nul 'lr"IP9 mwrpbr f.rw~w'it PM t. tfo'itbtntJ. 
n1_pwsu.uu.~w'iJ /tru.~u.'iJ ptJ.brp 'fiiLJ'wr, nrn'itsfo!T 'fn'itf. ,(f.~{! (uumnrb'iJ 

'1-.w~w'h t: lln "lwm-G.wn.ntJ. )...0 pt[p ftru.~u.'h tf.'hbll! 'l"'"i"'B"LB1fo, bpb 

J'b'hc U1UfU1911L9b'itc ( 4) r.wz[UIUUI rnLp JW'j, d_w' /u J' UIUf f('UI~UI'j, tf.'hbtl! 1 

"rP r.wJ'wr pwz[w~w'it t 9"LJ9 UILUf' nr UIJ'1 ~nJ'Uftbcu Pfot/e r.wJ'e'h~
'hnLJ' t f.r r.wJ'wtnLJp r.bm: B.1umb'l wn.w2_p'h w'h'lwJ' ~o'l'""''l"rdtJ.fo A 
( ftrwltw'h) J'w"'l'P9P .uf.tlb"'r/t~nLp I"L'hf!' 

n n n 

~._aii~i~i=A . ~ aii~i~i = . ~ aii~i Pi= 
i, i=1 I, J= 1 1, j ~ t 

n n n 

= ~ aii~ i~i= ~ a1i~i~i= ~ aii?i~i' 
i. j-=1 i, i=1 i, i=1 

tzb'hJ!, "l' 'hwtuw,[br2.fo'h r.wtJ.wuwrnLpJnL'iJ'j, umwstf.bt f; 'lmJ'wr

J'w'iJ f.'i,'ll.l!u'hbrfr 'hzw'Uw~nu/ithrf. "lwr'l. tf.rn/vwrf.'it:!wJ'p.' i-/o tf.rnfuwrb'i. 

~r•[md- t" j, j-p tf.rn/uwrb'h' l: fil'bnrbJ'w'h, r.bml..wpwr, "'"1"'9'1L9tJ.wd- t: 

bl'ItPIJ:Jlllli En mwpmb·nl.pjwfi 9 q~wjpG fihwqtnJunLpjndi~ wjfi 
l.t tf[ltujfi WJU qbll[}'!Dl.U 'Itrfi r uJltfbmppq, bp-b En m!Upwb·nq~pufi tfbj! 
qnJnt.pjnLG nl.G!1 . op~nfinptfmtlnpq wb· pwqpu, np~ qwqtftl,wrr }; mJq 
·O.lim~mJurlLPJWU ubl{twllwfi qbqm npfibppg: 
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ll.1u "l'iulnul{! Jfr nL'l'lmfilJIUJp t:.IUJu,pJIU IU~'ilbrt.. (-. bftlb E0~nLJ 
IJnJnLfiJJmb nL'ilfr e!' e2, ... , en orfiln'ilnrJIUt/_nrt/_.uJ P"''l[tu, f!b'l nrnuf 

!=1, 2, · · ·, n, 

( 
,, ,, . 0)' 

0 An 

Ulb~JnLbiU'ft)IUJfr'il Jmmrfrsnt/_z U.u~.ul'il, .ub~JnLb.u'ld-mtfr'il J.umrfr9f! ufrJbm~ 
f'P~ 1;, f.. IUJ'l Uf.IUUif.Uinnt[ \fl at..Uifn{unLfi'JnL'i.J(! e opfilnbn{tJ'Uit/_npt/_Uit) p.u· 

qfrunLJ mrt/_nLJ I; ufrJbmrfr~ J'Uimrfrsnt[, IUJufr'i.J.f!'i.J' ufrJbmrM 1;: 

filobnrltJIUJfr t:.fr11L"'~w'il, t:.w~IU'/Uif'a "l'i.J'lnLJf! Jb'il.f! ~.u"lm9m9b'i1.[! 

fr'il'1ndl9PU1Jnt/. (!UIJJ En~ UIIUf'Uit)nLfi'Jwb n t.ufiU~UibnLfilJUibl "rn.f!, n=l 
'lbUf.[!nLJ EJ IJJUJrUJ.lmfiJJwb JnLf'IU.[!UibtJnLr 9 'ltl.uJfrb at..Uifnfuinfi'Jm.b 

1Ub"f1UJJ"'b 9wb~m91Ut) t/_b~mnp pbpnLJ (- 'i.Jp1Ub t.,IUJJ.JIUUJIUfJIUb t/_b~um~ 

rfrz ll.JuU1b'ffr9 t:.bUJ/,_nLJ' t- 1 nr Jnlf'IU.[!UJblJnL f' a nt_qpnJIU~Uib t[b~uinp 

~Lfr'ilfr :r-fr t:.IUJIUr ubf.u~w'il tJbiJUinr (fr'ilt."lbu, frJfrlfrwlln9, t:.hmkmJ I; 

t.. IUJ'""· nr Et U11Up1UJm..ftiJIU'"" JnLpiU.[!Uibl.JnLr 'lJ.uJfrb altiUfnfrniLfilJnLb 

~Jfr'ilfr ufrJbmrM )t tnrJ wt/_nrbtnt/_ a t[b~mnrf!• Jb'i.J.[! ~UUJIUbiU'i.J.[! E l 
UIIUfiUJnLfi'JIUb nrn'ilbtfr orfiln'ilnrJIUt[nrtJIUt) PIU'lP"f!' 

'l-p9nL.p filbnpbJIUJP Ufb'fiiLJ'b mp'fb'i.J 1U"fut9nL91LIUJ /; (n-1)·t_UJ• 
tpiUbp l;tJ~LP'IJIU'il LniUpiUt)IJL{iJ JIUb t;.IUJ Ulp J. '1P9"'.[! E11 UJtupmJnLfiJJwb 

tfby_ UJt/_IUJ I; 9 ufrJ'bmrfr~ at..uufrnfunLfi'Jnt.'i.J{!t t/,bpf..nt.J' 1UUf.U19nL9t/_IUJ 

[ilbnrbJUIJP9 p{utiLJ t- cp-fr t:.UIJu.tp 1..0 frrw~w'il fu.urw~IJJbrfruiJJfr~ wpJUimfr 

'fnJnLfi'JnLb(!l ll.n [ilfrt/.f! 'ufr'i.Jfr, t:.bm£.wpwf'1 ubf.u~IU'i.J Ulf',j/1.{! tp at...ufn• 

{unL{iJJIUb t;,IU,j'Uif'l bfilb a-b 'f at..Uitftll{unLfiJJm'h' IUJ'I ubfiU~Uib wptfh.[!pb 

(,WJ'W"fiUUIIUUfrtUibiJ'f ubpw~wb tJhfJmnpb 1;, IU"fUI a t[b~mnpfrb t:.IUJ'bJ'IUUJIU~ 
~w'il lm.pw.[!IU'iltJm.p nt_qpnJW~UI'i.J t[h~mnr bnLJb"lhu ~Lfr'ilfr 9·/r (,UIJwr' 

bnt.Jb /,0 uhtfrw~UJ'i.J Ulf',Jb.f!fr'il f.UJJ' Ul"fiUUIWu{u.u'iln'l uhfw~w'il t[b~mnp 1 

.[!IU'i.Jfr nr 
(1Ia)<f'=1I(atf)=a(A 0a)=A0 (aa)• 

lJ'.uu'i.JIUt/_nrw"fbu, 'i.JnpJIUt/_npb[nt/_ a t/_b~urnp[! 1 J'bb.[! ~umm'i.JIUb.[! WJb~ 

"'P"~ e1 tJh~mnr, nr' 

e1<f'=Aoet> 

(el' eJ)=l• 

fl'ilt_Ufbu 1U"fU19nt9t/_.uJ /; § 34-m.J, e1 nt_qpnJ.ufJwb t/_h~mn{'f! ~wphJp /; 

Jms'ilbl En mlupmJm.fiiJUib 

(5) 
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opfiln'ln'i.JIUl piUqfrufr tfhy_z U.t'il qb~Uinp'ill.pf!• npnb9 Ulnwp_fr'il ~nnr'lfr'i.J"'"'I! 

(5} piUqfruiiLJ t,IU,i'""'"f' I; qpnJfr, IUJufr'il.f!i'' a2e2+ · • • +e1.11 e:, mbu.[!p 

tfbllmnr'ilbrf!• ~wqJmJ b'i.J, Ul~'ilbrb.UipUJr• En mwriUJmfilJIUb (n-1 )·tiU· 

fw'ilfr 'lJwtfr'il h'ilfilwmiUrUIJm-{tiJnL'i.J, nrf! Jb'i.J.[! ~b2_UJbiU~L'il.[! L-mJ: '}UI 

~Lfr'""fr biiLJ'ilfru~ (n-1 )·tiU•frw'ilfr /;t[~{P'IJWb UIUJriUJm.filtm'il, .[!Uib/r nr 

En·/r pnJnl' ·Jhltmnr'ilbrfr f.wJIUJI . uiUf.tfiU'i.Jt[.uJ U~UilJIUr Ulf1U1UI'[f'JU1J(!• 

JIUu'iiiUtJni'"'"l''"' ""'t,JIU'ilt/_Uit) I; 'ilwiL L-fr pn1nr t[bl[mnr'ilbrfr t,IUJIUr 

(!b'f npntJ' otfu11JUJt) I; p.nJnr Ulbf.pUJtfbz.m f.wUI~ntfiJJtiL'i.J'i.JbrntJt 

L b'il(il.umwpwt)nL[iiJnL'il(! ~"'qJ'q"'J I; En m'"l'"'JnLfiJJIU'il .uJ'il pn[np 

t/_b~mnpbbpfr9• nttn'il.[! opfiln'ln'i.JIU[ Ub e1 t/_b~mnppb: flpn.[!1 bfilb 

a=a1e1+ a2_ r2t. • · + a~e~, 
WUfw, ;'ilnr~frt[ ( 5) PIU'lfrufr ol'(tln'ln'i.JIULIILfilJ"'b t.. ei t[b~mnrfr 'iln,.JUit/_nr

" wJ m {iJ JIU'il' 

(e1 , a)=a1(e1, e1 )+ a;(el' e:2)+ ... + a~(el' e;1)=cz1, 

"'Jufr'il.f!'il' ( el' a)=O !"J'"" [,_ JfriUJb WJ'il 'lh"i.[!nLJ, brp al=O: 
t:[ilb a t[b~IJJnrf! Uf1UU1,f1UbiiLJ' t- L b'ilfil.umwr.uJm (tl JIU'""(!· IUJIIfr'i.J.f!'il' 

( e I' a) = 0' IU"fUJ 'i.JLUI.. 3<;J t[L~mnr'il I; "fiUf'IILbiU~"nuf L-/r J' U~l flrn.f!, 

tp a£.wfn{uiiL{iJJIUb ufrJ'umr/rfJIILfilJwb zbnrt.fr'l.' 

(e1 , a<f')=(e ;<f'• ;J)=tl,ue 1, a)=),0(e 1, a)=),0 • 0=0, 

IUJufrb.f!b\ arp t[b~Uinpb orfiln'ln'i.Jwl I; et•fr'i.J f.. IUJ'f "f1Uut6.tuunt[ "fUif'IIL

b.u~t/_nLJ' I; L-fr Jbp_z L b'ilfilUIUIIUf'Uit)nL{iJJUib WJ'l t:..uUJlJm{tlJnL'ilf!, nrf! 

IJntt/_nLJ' I; 'ilrw w Gt~m}mluw lj_w Gn'-p-Jm..G. (}16.t.J. wp}l wG.umq~ Jn'-G) cp at..w

fnfumfiltw'il 'i.J~UIIJJJwJ'p, fii11LJL I; UIUILP" cp-'il, '1 /r UJ Ul r ~,. l n" IU l b 

~ fr r IU n " UJ t) J fr IU J b L-fr b "' w Ul ~ w b n 'l "b ~ UJ n r b h r fr b~wm
""'"P· f.wJ'tupf.[ (n-J)~twfiU'i.Jp WJ'f t-t/_~[P'IJIUb UIUif'UJJmft/Jtub 'fJIUJpb 

a£.UJfn{umfi'JnL'ilt ll.J'il ~Lfr'ilfr biJLJbfrult L mwrwilmfiiJIU'"" ufrJ'bmrfr~ at...u
fnfunLflJmb, .[!Uibfr nr En·fr 9"''b.~·usUIJ t[b~mnr'ilhrfr (,UIJ'Uir pwt/_.urwr

t/.n'l (1) (,UitJwuw{rm.flJnL'il(! ~p.wt/_Uirwrt/.fr• J"'u'il.utJnriUUfbu, 'il.u£. L-fr'il 
"f1Umi1LU'iln'l t[b~urnr'ilhrfr f.wJwrt 

,..,,'lnL~Lnfrt/_ b'i.JfilUI'lrmfi'Jwb z'ilnrt:.frt[ L urwrwJnLfil J"'b Jhp_ 'ln Jni.

fltm'il nLbfr orfiln'ilnrJIUt/_nrtJ-J PIU'lfru, nrf! ~.uqJt/_.ut) I; ep at..wfn{unL

fillwb ubftu~Uib t[b~UJnrbhrfrs• IUJb bziU'i.JW~h'i.J.{! e2,.,, Jenz F:ntn{l IUJU 

t[h~urnr'ilbrb orfiln'ln'i.JWL b'il e, t[b~IJJnrfrb, '[f'UI "f1UU16.1Unnt/ l;l el' e2,.,. 

.•• ,en ufruurbJ{! ~Lfr'ilfr En UIIUf'UitlmfilJIU'"" nrn'ilbtfr orfiln'ilnrJ'-tJnrt/_wt) 

f'IU'f.P"f!• np{! ~w"'.Jt/_wd- /; Cf' a it Ulfn{ullL{iJ JWb ubf.u~Uib rfb~U1npbbpfr9z 
l"l.nrbJ'IU'il Ul"fU19m9tJwd- l;t 
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§ 37. Rwnw~nLUWJ~b diJ.~ J!h[lnlll(! lltluw~n[l wnwbgJ!bhp~b: 
QIJ.hp~ qnqqtp 

nrmb'l Q-~ f P"''lfwf's e pwqf'uf'~ w~s.!w~ Jwmrf's~ t' 
e=Q! : 12) 

U.n Jwmr/'9£!' nr"Jbu ,/" orfiln~nrJw1_nr1_w,} pwqf'u/'9 ~" trL~~z ~~~L~~ 
"Jf'up pwqpup w~sJ'w~ J'wmrf's• ~lf'~f' orfil"'l"~"'l { u,b u § 3o ): fil'lm-

rlnlw~ W"JW9nl9"Uir} t-1 
oflw~f' nr Q orfil'"l"~,.,l .fwmrP9P r,,.,,r,.,r ~'!'lt"''lwra. J'wmrP9l!. 

,{ 1. l.i,' Q-1-Q' "'"' (1} t:.w'i_wuwr"L-
r.w'i_wuwr t Pr zr~"-"'r} tumr,·se ~ , "' 

filltfLb{! ~wrblp I; wrmw'frbl W/U mbu.J!n1 

B= Q' AQ: (3 ) 

Vw~wl'i.., § 26-f's r.wlm~p t. nr t,b'i..s WJ'l"Jbu I; J.b.wtpufu•[IIL~ .J!~~w
~RLUIUJP~ J.b.p A up.!bmrp~ ,r,.,UirP9l!• "rl! J.'i..(il ... r~"-,.,r} I; wb'>WJin ri' 

t},.,l,b J./,.,.,fnfunLfiiJwb Q J'wmrpsnt[l Z,wz1fr umbbtn1 'iu.u/L wlbl nr 

:'i..t:.wtm'i..b rP orfl "'l"'i.."'l J' wmrP9"'f 'ltl'ulp'i.. J.b.w:fm,lunLfillnL 'i,l!. orfil"'l"

~wr J.b.wtpn/ullL{IInLb t (mb ' u § 3 ;i) £, nr IJW~UIUW~UI~ mbu.[!p pbr

.J.wtl .J!"'"w~nLuwlf''i.. J.£~ nL~/' w'lllunL~w'ltlwlf''i.. ,{,umrP9• ,fi,~.J! ~wfunr'l 
[lbnrb.!wlf' t.pJ'w'i.. 1rw umutbtrLJ' b'i...[! i' r Ul ~ Ul '/, .[! w" Ul ~n L u "'I i' ~ 
AI..[! 'llfuw•fnr wnw'i..s.J!'i..brp'i.. pbrblnL 1_brwpbrl"'l 

t:.bm£ JWl fil b n r b J' w 'i..: 
Sm.pw 11w!i~JnLJl f(x1, x2 ••• • x11 ) {lpwlpuG. J!W"-w~muwJ~fi c\he 
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wlifimJinfibp~ tf!t npnz oppnqnfiwt c\hw~nfun'-pJwlfp ~wpn'l );- pbptl_bt 
~wfinfiwliwfi mhu11~: 

!l'i..wlwr} ltwrn'l b'i.. 'I"!"' {rl I'" 'i.. m 'i..b'i..wt w'i..t.w lm'i..brp f'rwrP9 mwr

pbr z wm orfiln'fnbW[ J.luu1rnfunL{rJJnLbbbr, nrnb.J! mlfwtl .J!WnWffnLUWJpb 

J.£1! pbrtiLJ b'i.. ~w'i..n'i..wltw'i.. mbu.ep• P"'I!J b. "'l'i.."lbu pb.[!f!' "'1'1 ~w

'i..n'i..wl/w'i.. mfJU.J!b (!Uin /;nL{rJIWb nrn z'i_nL,/ t JpwrJb.J!nrb'i.. : 

flG.~UJ.Jm~G. Jq tftfip oppnqnfiwt c\hm~m]umpJn'-fiE, npe A tfwmpj1g 
mfibgn'l f( X1' x2,. • . , Xr) .Jlliii1.Wqmuwjpfi U)1Jl: pbpmlf }; l1wfinfiwllmfi 

mbul!ft• WJf!. qwlinfiwqwli wbuJ!ft qnp~wqpgfibp-e q[plibfi A tfwwppg~ 
)uwpw~wbppump~ wpilwmfibpr:' 1lbpgllruc\- ppbfig pwq_tfwUJ.wmpqn'-pjwJ'[!; 

f•u//w"ihu , '1P9"L.J! f J.i,f! Jf' nrnz orfil"'l"'i..'ul J.b.wpnfunLfillw'fp 

pbr1_wtl t ltw'i..n'i..u,~w'i.. mbu.[!p' 

f(x l ' X?' • • • • Xnl=i-'1 Yi+:-'2Y~+ · · · -+ :J· n Y ~: 

U.tu orfiln'lnbwl J.£wfnptnLfillnLbb wbt:.wtmbbrp .J!WRW~trLup'i..brfr 

'l"'J'wrf! filn'lbnLJ' t w'i..fmpnfu b. I»J'l "lwmf>.wnn'i_ tL• b[iJb J,. ~ 'i..nr 

Ul'i.Jf,UIJUI .t 1 J£•UJUI\ 

n n n 

f(x ., x. , • • .• x0 )-A. x ~ - ~ '-''1 " ~ -/ )' ·J. 2: ,,, -- ~ 
• ~ I -~~ J 1 " 't • 

i --= 1 i ~ l i~ l 

/J.'i..9'i..b l"" w 1'1 .[!"'"-"'~"' LlwJp'i.. J.i,br" '1/llnb r.! p'i..w'i..m'ilbrf''i.. b. 'i..~wmp 
nL~b'i..wln'i_ , "I' 'lr}"'!P'i.. J.bwfn{umfillnL'i.. ltwmwrhl"L9 t:.bmn .J!"'"-w~nL

uwlP~ M .. p 'lbmbrJ'p~w~tn{! P"''l.J'w"lwm~'i_nLJ' t J.bwpnfu.!w'i.. 'lbmbr

Jp'i..w'i..mp J!W"-W~trLUtrll ( mb' U § 28), f'u~ orfil;,'ftrbWf J.£wrpnfunL{iJJw'& 

'lbUJb-r.!f''i..w'i..mp .[!"'"-"'~"' uf''i.. '>w'i_wuwr I; J'b~f' ( mb' u § 35 ), Jb~-P

t;,.,~,'l"LJ' b'i...[! t:.bmb.twl t:.w'i_UtuwrnLfillu''i..{!• 

i-'J-""- A 0 0 

0 f'-2- A. 0 
11 

!A - AE I= = fi<:-' i- A)., 
i ~ l 

0 0 1-'n-A. 

nr/>9 !;l PP"''" t (ilbnrhJ'wlf. "i'i..'fnLd[!l 

IJ.1u "'P'fJ"' ~.J!f''i.. ~wrblp !;- mwl 'i..wb. J'wutrf'9wlf-'il J.b.wftbr"f"L,r 

l'lG~ut~u~G. };l 1~1i~ oppnqnfiwt tfruwpftge.• ope A upubwprlj tfmmpp-
91! pbrnt_U lo wi~Jn'-liwqb-wJ~li mbu~~. umwgq m~ u&G~Jmfimq~mJ~fi tf•m
p~g~ qtJumqnp m6.~JDLiimqb-~ qpw qm11m.[npqruh- ~t~libG. A tfwmp~ffJ. 

Jurupw~mbp~uut~~ wptfmmlibpe.' qbpgqwh- ~pblig pwq_tfmUJ.lllm~lJ.n'-pJmtfp: 
~ ~wn.w .. nLUDIJ .. G laltl! •tJuw-lnp. uan.wGgt'Ghr .. G phrnq orp•<JnGwt 

laltaalf!nJan'-pJndll! qnrh-Gwl(mGnrbG qmGhtl!' flrn? fu'i..'1f.r'i..br-.J' w'i..r.rw

Jbzm !;- pJw~W[ nl_ Jf'wtit W~~ ~wbnbw~rub Ufbu.p.f!• nrf.'i.. pbr'i_nLJ' !;

/rrw~wb ewnw~nLUwJf''i. a.t..L orfln'ln'i..wl J.b.wfn/unLfillwJ'p, WJL 

£. "'1'1 pbrnLJ''il Prw~w'ilwsitn'l or(iln,n'i..utl J.b.wfnfunLfillnL'ill!' '1-J1_wr 
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~Lf.'ilbr f"bmrkL wn d.l..wfn{unLfilJnL"b(!_' O'f"'"''fnpJktm{ 'llfuw<fnr wfl-"ii!JJ!~ 
"i.Jbrfr pkrJw"i.J Jwufr"i.J (ilknrkJwlf' W"fUI!JIILJ!J(!t /,_ Jk"i.JJ! nLq_nLJ b"i.JJ! "i.Je~ 

t_kt nLrfrz G.w"bw"'wrr., l.,wplfw<fnp t Jfr ... l"b un<fnrbl ur<{wJ ufrJburrH 

Jwurpp!J"i.J w"i.J~JnL"i.JW'f,)WJfr"i.J urku.f!fr p.bpn'f Q ufrJburpfr~ Uwurpp!J(!_ 'l:ur"i.Jbl{! 

twJ, llf' "i.JnLJ"i.J"i.J b 'fur"i.Jbl "i.Jpw l>w~W'fWf'J.' Q-1 Jwurpp!J(!_l (2)-p z"bnp

t:..fr<{ 'flU ~Lfr"bfr e P""llwfrs f p.wqfrufr"b w"bsJw"b Utuurrfrse• WJufr"b,e"b' 

"iir- UYrt'fkre t.w"b'lfruw"bnLJ b"b A Jwmrfrsn<f e pwqfrunLJ nrnz<fn'l If 
ufrJburpfr~ d.!..wfn{unLfillw"b n ubfw~w"b <[b~urnp"bkrfr op(iln"bnrJw<fnr<fwJ 

u/rumkJfr ~nnr'lfr"bwurw~w"b urn'lbrl! (e pwqfrunLJ)t ll"bnLJ I; 'lur"bbl ub

fw~w'i# '[b~urnp"bkrfr wl'I'Yfrufr ufruurbJt 

'"frsm·J! '-o-"b A ,fwurrfrsfr sw"b~W!JIUJ /uwrw~urbrfruurH wrJwur"b I; 
£. 'lfr!JnL,e• "brUI p.wqJw'YwurHnL(il[nL"ii{!_ l>w<[wuwr I; k0-fr, § 33-frs Jb"bJ! 

'lfrurb"b.f!, nr 'f d.l..wfn{utiLfillw"b ),0 ukfw~w"b wrJb.f!fr"b <fkrwpkrn'l p.n

Lnr uktfrw~w"b <[b~urnr"bkrfr ~nnr'lfr"btuurwJfr"b urn'lkrfr l>wJ w{uJ pnLfilJnL "b{! 

, f.wJe"b~"bnd I; 

(A-A,,E)X=O (3) 

'1Jw1fr"b f.wJwub,. t.w<{wuutpm.J"bkpfr nl_qpnlw~w"b lm.JnLJ"iibrfr l>wJw

{uJpnLfilJw"b f.hur. A JwurrfrB/r ufrJburpfr~nLplnL"b{!_ (ilnLJL I; urwlfru wlu

mk'l A' -/r fn{uwpb"b 'll'kl At; A ufrJhmrH J..,mrfry"b w"b~JnL "bw'IJwlfr"b 

urbu.f!fr pbpn'f op{tln'ln"bwl Jwurpfr!Jfr 'In tnLfillw"b ,Zbpwp.bf'!"'l •[bpl..nLJ WUfw-

9nLg<{wJ (ilbnpbJw"bbrfrB £. "'1'1 w"b~lnL"bw'IJwlfr"b urku.f!fr Jfrw~nLfilJnL"bfrg 

p{unLJ f;, . np (3) upuurbJfr l>wJwp, f.wJ/i"bwt"b 'lb"fu, lfwpblfr I; 'fur"bbl k 
'1:6wJ"bnph"b w"b~w/r• LnLJnLJ"bbpt {•ILJnLJ"bbpfr IU('l"ffrufr ufruurkll ~·fre"bm

rb"b.f! § 12-frB t.wlur"bfr Jbfiln'l"bhrn<f, fru~ l>burn uurw9<{wJ ufruurkJf! 

~orfiln'ln"bwlw!J"bb"b./! £. ~"bnptfw<[npb"b.f! § 34-fr"b l>wJwUJ.•urwufrtw"bt 

Z.brfiln<f nr'Y'" ),0 <fbr9'bbtn<f A ufrJkmrM Jwmrfrsfr pntnr 

urwpp.bf' fuwrw~mbpfrumfr~ wpJ wurhbpf! /,_ hffWUYp nl 'i.Jb'i.Jwln<f, n/r IU/'f 

wrJwur'i.Jbpp p.wqJw"fwurfr./fmfiltnL'i.J'i.Jbpp 'fnLUIUf'{!_ f.w1_wuwp I; fl•pt J/,"i.JJ! 

~UUlWhWh.f! 'f d.kwpn{unLfilJut"i.J fl ukpw~wh <[bf,urnr'i.Jbrfr ufruurbJ, npnhJ! 

-r<fwJ b'i.J ppb'i.J9 ~nnp'fp"i.Jwurhbpn<{ e p.wqpuntUI ll."fw9nt!JblnL l>wJwp1 

"f' 'fw ~[php ubtfrw~w'b 1_b~urnphbpp npn'bbtfr or(inhn[tJw1_np1_wJ ufru

mbJ{!_, 1/bnuf I; "''Y"'!JnL!Jbl f.burktwl lbJJw"b, 

U~ubmp~q ld.Lanfm{unLp-Jwfi mwppbp ubq1wqmli wpdb~Gbp~li qb
pwpbpn'l ub.pw!Jm6. tlbqmnpfibpfi ~jlW£1 oppnqnliwt bfi, 

f>u~w"'bu, 'IP!J"L.f! ~ 

f!h'l npnLJ At=/=)'2' ~w'iJfr nr 
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(brp, c)=(A1b, c)d.Jib, c), 

(b, q:)=(b, /,2c)=f.2(b, c), 

(b'p, C)=(b, C'f) 
r..w<{wuwpnLfilJnL'bfrB f.burl.nLJ t" 

A,d b, c )=1.2(b, c) 
lfwJ, f.wz<[fr Wflhbtn<fl nr ),1 *),

2
, 

(b, C)=O, 

/r'bl "- Uf.wl>,w'bl<fnLJ l;p "'"'"'!JnLBkl' 
L 0 £'!• 'i."' ~~ ~bwkJutl C"'"o"'~nLIIUIJfr'b 

rfr'b' 

br= (L ], O, 

.bl= (1, o, I, 

b3=(-L o, o, 

0), 

0}, 

I): 

. I) 

\ 
\ 
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5tl.tlrrlt I(DLJCflrr: '1-/rsnL.J! uu["'d- bil .1/r 'l_nLJ'l /rr"'~"''il .J!"'n."'~nLUw-
. 1trru d.l..br n "''ii~"'J"''ilbr/rs' f(xv x2, .••• x11 ) l.t g(xl' x2 •..• ,x11 ), 9-ntnL

p1nL'il nLfl/r" "'P'1Jn.J! Xl' Xz, • • •, X11 w'ilt;"'J"'flhp/r "'J'iiUfpup tt/_hp"'ubp• 

"mz 'ft)UIJ/r'il d./,UitfonfrmL{1JnL'il, nr'L UIJ'1 "r~nL d./,hr'il tt J'/rUicfUIJ'UI'iiUI, 

111rrfr ~"''iln'il"'~·u,'il tnbu.J!/r' 

. C'il'lt:"''ilnLr '1hUf;pntJ' Uf"'"'"'ufuw'ill! ~l/r'il/r P"'9"'r,."'~"''il' '1-/rtnwp• 

Jt/l'il.[!· or/r'iiUif 

f(xl' X2)=xi. g(xl' Xz)=x.x2 

;Af..bp/r 'I_;,LJ'ff!' 'JotrsnL.[! 'lnlnLf1JnLfl nLflp l_t/_bpwuhpt/_n'f 

. 
_xl=CllYI+ct2Y2} 
X3=C21Yt+c22Y2 

(4) 

#fqUIJ/r'il d.J.wpnfrmLp JnL'il, nr'ii UIJ'1 br~nL d.f..hp'il !; f pbpnLJ' /; ~UI'iln'ilw-

.IJUifl tnhu.J!fr' flp"fhu'l/r f d.!..[! ( 4) al.t"'tfrn{unL{1 J'uJ' p I["'Pn'l"''il"' phpt[b[ 

IJw'iln'il"'~"''il tnhu.J!/r• c 11 , c 12 'lnrd-"'~frs'ilhrfrs J'h~l! 'ib"'.J! I; t:"'t{"'uwr 

tfr'il/r 'lrn Jfr, "'ll"'Uf"~ ~J' UIU'iiUI~sbr 2cu c,2 y 1 Y2 w'il'l"'"l!' bpb t:wr't 

"L•· +nfuhtnt/_ Yt• Yz w'il~urtm'ilhr/r t.UIJ'UirUI~UI[nLJ'f!, ~"'r~Lfr~ I; b'ilf1w· 

. #Jph[, np c12=0 /,~ t:b.,bw"lbu, .Cu::f:Oz U.JciJ', u"'~"'l'il, J'b'il.[! ~uur111-
1lw'il.p, nr 

1lw'iJfr np g d.f..(! 'iJnLJ'il"fbu UfhUI.J! /; phpt/_Up ~w'iJn'iJmf,,u'iJ tnbu.[!pJ nLphfll. 

CuCzz=O, UIJ•/rb.[!'il' c22=0, npf! c12=0 "fUIJJ'w'il/r t:b., J'frwu/r'il t:wt,w
um_J' /; ( 4) 'ld-wJ/r'il d.l..wtfrn{unL{rltw'il ttf_bp"'uhpt{n'l i/r'ilhl'n'il: 

''r"''frnLf1JnL'il(! ~~/rb/r "'Jl• bf1b J'b'iJ.e b'ilf1UI'frh'ii.J!1 nr J'br d.t./1-

('/rS 'lni.h J' b~l!' op,.'ilwf g(x 1, x2 , ••• ,X11 )-e• 'I r w/1 w 'il w Uf b u n r n z-
1 Ull a!.. !;1, U.tnfr'il.[!'il' 6./rztn t t:huri.Uil pbnrhJ'wi.. 

b[:tb f-~ h. g-!i u~ q_n'-]q ltpw~w!i }!utn.mqn._umJ~!i llh.bp bG n 
mGiimJmGbp~!J· ~G'l npnd Gp~Gg~g bpqpnp'}~ '}pmqwGwUJ.bu npnzJml 
4h. };, IDllliD qnJDLf7JDLU DLU~ ttJ.bpmubptJn'l qt\-m]~U nh.mtlmlunLpJndi, 
np~ u~mdwumGwq g llh.~ p.bpnd }; linptfmt mbu~~· ~uq f hltE:' qwG.n
fi.wqwG mbuJ!~: 

IJ."lw9m9J'w'il f.wJ'wp u~'lpnul ~"'urwpbi..J! Xu x2, ••• , Xn w'U

. t,"'JlhUUp/r Ul JhUf/ru/r l_t/_NpUiu£ p1_n'l 'fq"' Jlr'il d./, wtfrn{u nL{1 JIIL'IJ' 

X=TY. 

1 U.Ju U[UI.ftfw'r.(~l p~wp~bl w'r.r.pwJ/,zon "fUIJ•fw'r. i_l;• WJU"[/iu' XJ+X5-X3 f< 

.Xf-x~-X~ J.l./; pc_ &p't_nLu'r. I;[ "'l''lb'r. nL'r.h'r. ftw'r.n'r.wftw'r. m&u~, i_'l.wJwlt 'r.pw'r.gf.!l 

<72_ Jh't_c_ 'lf'"'flw'r.wul&" "f'"2J"'l J./, i_ l;. 
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nre 'f('UI~UI..,UIUJbU nrnz1wJ g abe phrnul !; 'hnrJUI£ mb u.[!/r' 

g(xl' X2• • • • , xn)=Yi+Y~+ • • · +Y~• 

U.n 'fb"f.[!nttf f abe ~tfrnfuUI~brUJ1.fr fr'ht~nr 'P abfr' 'i.nr IU'iJ{:,UIJin- . 

tbrfrs 

f(xl' X3, · • • • Xn)='f'(Yl• Y2•· • • •Ynl= 

IJ.Jcf,f ~UIIniUrb'h.[! Y t~ Y21 .•. J Yn UliJt:,UIJin'hbrfr -J'hUJfrufr orfilnyn'hUil 

abUI+nfunL[il JnL'iJ \ 
Y=QZ, 

nre <p abe phrnul !; 'ftfuUI1.nr Ulfi.UI..,!J.J!'hbrfr'h \ 

'f'lY1• Y2• • · · 1 Yn)=Al zi+A2z~+ • • · +Anz~, 

u.,u at..Uit[rn{unL[i/JnL'he (mliu uwt:..!UI'bnule § 35~nLd) Yl' Y2• ..• I Yn 
.utt:, - 1mtbrfr .J!Uinw~nLufr'hbrfr ynL.!Uire phrnL.!!; z11 z2, ••• , Za Ultt:.-!uo

'h_b rfr .J!IUI<UI~nL ufr'iJbrfr ym.J' aurfr'iJz llr'fJnL 'iJ.J!nLJ Jb'iJJ? ~UtnUI'bUI'iJ.J! \ 

f(x1, x2 , ••• , Xn)~A1zf+A2z ~+ •.• + ~-nZ 1~ 1 

g(x1, x2 • • • , Xn) =z~+z~+ · · · + z~. 

X=(TQ)Z 

yJ UIJfr'iJ at..Uit[rn{unt[il JnL'iJe nrn'hbtfr abUI.Jrnfu nL [il JnL 'IJ'iJ b 

( 

') 

~U.!!lfU. u'l-U.lfutPfl U.PlfU.SutPfl '-U.~li_OfllfC 

§ 23- nLd 1UUf1U!JnL !J1.UIJ t:.fr.J''iJUI~IU'iJ [ilburb.J' Ul'iJ t:,IUUinUIIniiLIJ' !; fil1au

lfr'iJ ynrJUI~fr!J'iJhrn1. n - r'l UIUtnfrii.w'iJfr !JIUb~W!JUIJ PUI'l" w'b'IUIJ',fr t:.-J Ulr 

fl t:,IUin ~ndUf[b.J!U Ul('diUUt'iJbrfr "fntntfiiJnL'iJf!l:b('UI UIUJUI!JnLJ!Jbhpe (fr'iJtUfbU 

cJ.br!..nL.! pbr1_wJe, UIJ'iiUJbu !;l u•trhf t:.-tm'hfr'bbr,fr!J JnL('UI.J!UI'hlJnLre), 

IIUI~IUJ'iJ, tb'iJ lnUitfru UIJ'l Ulf'dUiur'hbre 'fnrJ'iJUI~UI'iJn/rb'iJ yurbb[nL nz .J'fr 

Jbfiln'l' t:.UiiJ'ffruw'biULn1. dUI.J!'nr cr'l"!'::"filt'u'b WUJUI!J"LJ!J'hhr»• ll!'IUJfrufr 

Jb[iln'f'iJbrfr nrn'iJIIL .J''iJbr•e, p'iJwfttu'biUf'W('' U~u.J.b!Jfrb .p.wn.ut~nLUfr t:.UI1_UI

UW('JUI'iJ l'nJ,f,'ll pUI'hwal.fr'b 'iJJ"''b pUI'hUiabbr UlrurwJblnL .Jrnrabrfr!J: 

..PIUn.UI~"wfr t:.w1_wu .. Uir.!:u'h lmJJ UliJ pw'iJ-al.e frrUI~w'b 'l"r.tw~/>!J'hbrfr 
'f/,Uf.J!fr t:,WdUI(J e'iJ[tlbr!Jn'lfr'b t:.wtm'hfr !; t:.w'iJriUt:,WL"" 'fUff'n!JUI~III'iJ 'f1UU

'(!'iJ[ilw!Jfr!J1 lfb'h.J! t:.fr.J'm ynLJ!J ~tnW'b.J!, nr 'UIJ'I pwiJUIJ./,e ii.frzm !; tf'bntd 

~wJ.. ~nd Uflb.J!U ynrJUI~fry'hbrn1. .J!WTl.IU~nL ufr t:.U11_WUIU('d w'iJ (:,UIJ Ul(' '· nr 

t:.w.J'wbJUI'iJ f'UI'bwaJ..br ( l_'i.WJIUJ zu:ut IU1.bffr tfbJwJU11.W£) ~-rbtfr!; IU('~ 

-wJb/ 'b10b b('f'" f''f b lnrrnf''f wumfrf.UI'bfr f'.IU"WUUJ('nL.J''iJbrfr t:,IUdiU('t 

~WILWIJnLU .. hma{ta.U'l"I"DLlfGbr! 'Jofr!JnL.J! mr1_wJ (; 

x2+px+q=0 

.(!Uinw~nwfr C.w.J.-uwrmJe' !J"''h~-!JUIJ ~n.!Uflb.J!u 'l"f'JUI~fr!J'hbrmf. w.J.UI'f 

'fnrJw~fry'iJ, WILUI'iJ!J e'iJ'fC,IU'b ('nL[iiJnL'he UUit:..J'm'iJUI<frw~b['ll_ , · ~-rbtfr !; t:.UI

JIU('bl l:,w1_Uiuwr Jb~fr: ll.!u t:.w1_UIIIwrnLJe ~wrbtfr !; -rurw'lrbl 
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nw~nt.u/t wrJ'LUm t:urbbl' Wrt.Uih9 'fM.('II '/:WfNL ~nJ'"{fb.pu [ilqb('p uflumb~ 

Jp uwt:J'w'fl'itbrftsl u.,'l wrJ'wmft br~n(;. W[ltfb.p'itbrf!• nrn'it.p ftrwrfl!f 

-wppb['qnLJ' Dh J'fl"'Jh 'itzwflnq1 J'b'it.p ~'f['bhiJ ± v~a -q mbu.pnq: 

Ot.umf.' 
p 

x+-
2 

•Juflh.ph' tnqiUJ f.w1_1UUUJ('J' 1Uh IU['J' IUut•bbf'f! ~~~~rbtft t: '/:mhbl unqnrUI• 
~wh p111'ilwJ.kn~' 

3 v9 3 1 r x=-+ --- 13-1)=-+-"IJ -3+~1 t 2- 4 \ 2_2, 

§ 19-fr .!kfiJn'l'i.rbp[r O'f'i.rnt-fiJJw.!p .!b'i.r{! ~'lm'i.rb'i.r{!' 

f -3-j-41 =±(1+21)• 

X1=2+!, Xa=l-1: 

funrw.Gml''l hm.J.muml'nLlfGbr: P UIIUf'Pb['nLfi/ JIILh .purn.ur~nwp t:w

qwuurrnt.J'hb['p 'lb"{.p~!fJ J'p'itzlL WJJJ' d'bh:tJ t_b'it.p nt.'itbsbl pmpwhWf''l 

t.wqwuwrnt.J''itbrft Lnt.dJ'w'il J'bfiln'l hnt.l'bflu~ ppwftw'it 'l:nrd ... ~fts'itbrfr 

,&Uf.pnt.J't ll.tt!J' Jb'it.fJ ~ur[llmudb'it.fJ p ... 'itwd.bJ fttnr.w'itwr'l t:wqutUwrnt.J'

'itlspp f',UJJ'IU['1 nrf! t:wJ'whJ'w'it (; .fJUJN.UJ~RLU/t f.IUqtuuwrnt.J'hbrfl t;,uJ'Iu, 

b,_wd- P"''it ... J.b.f.'it, eil'l nrnt.J' J'ftw'ii'I:"'J'fts ~b'ilfil"''ll'b'it.fJ, nr 'l:nrdw~fts~ 

'bbpf! sw'it~wsiU.J. ~ml "llb.fJu [ilqbr li-ist 

'tflsnt..p mqw~ (; 

y3+ay2+by+c--? (l) 

ftlnpw'flwr'l r.wqwuiUrnLJ'f! swh~wswd- ~nJ'Uflb.fJU qnr~w~ps'ilbrn1_1 (1) 
t.IUqiUuUir"wh J'bp_ y w'itt;wlml! t{rnftt ... rft'ilbln1 X 'itnr w'bt:wlmnq. nrl!' 

'lw"lq"'d (; y-/t l.bm 

a 
y=x--

3 
(2) 

r,.,.q_ ... uwrnt.filtnt.'itnq, J'b'itiJ ~um ... 'itw'it.fJ X wht.tu!mfl 'illtwmJ'wJ'p "'l'it"lfwf.r 

r..wq_IUUIU('"<J', nrf!• fl'iJt_Ufbu f.bzm (; umnt.qbl, l_p Uftu['nlhUI~nt.J' UIJ'I IU'iJ

f,.IUJU1p J!IUif.IU~nLUp'itl IUlup'iJ.fJ'it' 
x3+px+q=0 (3) 

f»b.fJup l'uuqwulu['nufl bpb '/:mhU'it.p (3) f.wqwuwrJ'wh wrJ'wmhbf'f!' IUUf1Lt' 

/;urzqp wn'itblm/ (2 )-I!, J'b'it.p qumwhurh.p 'bwk mqw~ ( 1) t:wqLUuwr:wfl 

-rJ'wm'itbrf!' t,bmkwplUf'' J'bq J''imt.J' t unqnrbl lnu!bl (3) ft{l r/t» 

JunrtuhUI[''f t',wqtuUUI[InLJ' f!\ smhqwrputT //nJ' "{fD.pu '/:nrdwqfls'ilbrnqr 
f:um t.f.ifi11u~urh [ilf.;n{!bJ'wlfl (3) t:wqwuwpnt.J''ii UL'itfl brb.p lrnJ'"llb.pu 

wpJ'wm'hbro 'tflsut..p Xo-'h IUJ'f wpJ'Uim'ilbrfls nrk/; J'blt'ii 1;: Unu)/;'il.p u 

otlur'ii'lwll "''bt..wlml! k 'lflmLUr~b'ii.p 
p 

f(u)=u 3-x0u- 3 
pwqJ'w'ilq.wJ'l!' trw 'l:nrdw~ft.'!'ithre ~ntl"llb.pu [ii1_Lr b'il k, t:bmh.w"lbu, 
WJh m.hfl brftnt.' (1. U ? ~nJ'ufLD.pu IU(IJ'wmhb[', f!h'f nrnt.J', (!UUI </,flbmp 

P"''iiuulb.brfl• 

a3=-L, 
I 3 

(3 )-/t ,fbt mb'l"''lf'bl"" Xo wrJ'"'m" ( 4) ILf['U/IUr.ur,mmfclt"Lhf!· 

a'l+~"+(3a~+P )(a+~ l+q=Ot 

(4) 

(5) 

/JwfJIUJhl (5)-/•9 t',bmb.llt.J' f;, nr {3CA~+p=0) £., t',bmb.IUUJUUI J'bh.p ~UiniU-

ifwh.p' 
(6) 

(71 

(6) k (7) t;UII[wuwrmfilJIILhhbpf! SnLJS b'il uuulflu, nr a3 h. ~3 [il1_brl! 

·~"''it'lfluiU'bnt.J b'ii 'fnJ"llbJ!u 'l:nrd"'~fls'ilbrn1_ 

( 8) 

13( _q_ 1! q' p" v - 2 -;- 4+ 27 ' 
19) 

1 'Ius[rfWp ):_/;, pb (8) r.us1_USUUI[Uftn'i.r tup.!unnbUpfrfl np'i.r f'.'i.r'fnL'bh'i.r(! "f'"f.bU a3 fL 

·,.rl!' {!w'i.rf• np a-'u h. ;;-'u (6) f, (7) r.us1_wuuspm.fiJJnL'u'ubpf .!£!_, f'uz"lbu 'u..uf, 

• x0-[r (4) IUpmw:.usJm"LfiJJw'i.r .!k!_, .!m'unuf k'u ufr•!bmpf~ ~lrr"l"1' 
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696 
~- A=s 

: b J.l '-~-J=v 
p7uil'lnq-£ nl'fl '0=0 il'7u6t}~ ( ~ 

:tlqummptlm naqHnpu~ ~nulrnprn!J ,u~tlq T( umq 

~mtl~ ~q.)l ~'!Pu '!JJnutlmnm ~roB ( 11) mlnm •o>a qdq •TIUntJinnl'fl 
''!.If Jq'!,il'qpJm tjJq'!,urnrpJnr 

I.Jm'!,mJuttj JqJJnrur ilJqpp} nlm ,18=f=Tll Ju tJ'!.mil' ·~ JqJJmur 6tJ1uJb 

il6tJ~mfJub tjnnrp {JLq~ p7uJu -£'!,il •Jqpp} f7ulmpm<; nil'qllnpu~ '!.'1 p7u7r 

-Gmurn •pt}<;Ju'!,~ 7u1q'!,t}l '!,m~m•ltJ tJ-l8 TJ tJ-lll •ilJq'!,urmpJm 7u~Jq nlnr 

6 0 
• 1£-lv _i__}!= 1~--rlv--= 

( 
0 0 ) ( 0 0 )' ' = £ _;t'+-I - 18+ -£-ft!--1 - lv=ar~;+.alv=rx 

-- 0 £ ;i•--l- 0 _
's-lv - . , -~s+lv -

= (__L_j 1-_£-) 1<'+ (__1;- 1+ 0 -)Tv- 3 Tr1+ 3 Tv-~X 
_£_ . r 0 ..LJ . r -~ " -

,puJ']'!,'!,7u1 p}7uur1m<;murJm ( t) 

G'!,qJt} tJ-6r § 7rulq'!,t}Jnrttjut}r ilJq'!,il'qpJnr ~8=,,8 TJ 18-=8 tJurmpJm -£Jm'!, 

_..,Juttj Gt}~qp 6qp tjJq-.-,vm'!.mJ (or) tJc/JnrJbnrJmln nlm il''!,q'!,urb~ il''!,qJ' 

ilJq'!,urmpJm 7u~Jq n7u1Jl t'!,m~mJt} ~ p•ulr6nrurn ilurmpJm 18+lli=IX' 
'!.mpJmnmlrm'J (n) •puut}lnnl'fl tpuil''!.nr'lur'I'J 7ulq'!,t}l '!,m~mJt} t}-d 

,'!,m~mJt} tJ'!.tJl% nqln'!,17U'!, •mJp '!,mpt}<; tJ-(g) '!,t}•Tl? ~ l''u-'!.mttJnmurmlnmp 

~m<; ilJu •ilil'qpJm 18 tJ-8 pJUil'lnq-£ -£1m ·~ '!,il'qpJnr '!,m~mJ.j t/·ll il-lr; 

it7u6t}~ zJq'!,il'qpJm nil'qllnpu~ f'ulmpnr'J 7u~Jq TJ '!,m~mJt} ~'II' t}'!,7u 

'!,urmpJm -£Jm'!,mJuttj Gt}pp} '!,m~mJt} ''!,fm~nrn :Jqlrp} '!, m ~ m J t} '!.If 

J'7up6mmn ~mur t}J7u17'!,mil'mJ7u1 Gt}Jq'!,urmpJnr -£Jnr'!,nrJuttj •nqlnm-.-,urq<; 

''I pt}p} '!,m~mJ-£ ~ p7up6murn ~mur t}JJUI?'!,mil'nrJ1ul 6t}Jq11,urnrpJm t}n7u~ 
-munril' 6qp .Jnm'!.mJ tJ1u'!.m£Jmt, p7uil'lnq-£ nl'll zo>O if,uBt}~ (r 

til'!,m~'!, t}ur'!,m'!,t}J't}J~n.j-£ tJpfJubnrurbo~ 6qp t}Jq'!, 

~p7ulnJq~mn mbmurq<; ·( f!i § ''IJuurn 'I'I''J) '!,t}'!,m~'!, '!,,.,1 p}7uur1nr<;murJm 

(Ll,V.) b d --r- sor-=t L0-r t-=a 
cd ~b 

Lup?u~ ur '!, nr '!, tJ I' tJ J ~ n tJ -l, '!,mpJmnml•m<; (n) ~ Jtj-£nr~m'J iJ'!.,.,~'!. . 

'!,mi/J7uur1m<;murJm -£1m Ju 'i/''!.'1~?.. til'!,m~'!, '!,mfp}7uur1m'JmurJm ~+ __!_ 
ed 1b 

fmpJb ~nrur tJurnrpJm t}n7u~mumil' 1qp tJ'Ifm'!.md t}lu'!,m-£Jmt:, -? J'7uLmnJ 

ll96 
.lq-£ '!,m~m'!.J"}'J J'7uil'lnq-£ nlm Ju '~ p7u7rbJnrfb t'!,q '!,m~mJtj '!,Jq~GtJ~ 
~mfJub mJ'!, JJq ''!.tJnnrp t}Jq'!,urnrpJnr '!,nrpJmnm7rm'J -£Jm'!,mJuttj t}Jqp} 

(I I) o=b+xd+cx 

1qnm ~ ~pqJm~ l'!,t/ qp} •il''!.If'!. 

-nq8 :.a!f9J1-.Uolmnmlwmq L.amum.aunJ twu.a ... u6 .. ftm9.aub umftm.aq 

(OI) l :als+t'lv=e8.+cv="£x 
·~318+alv::tg+~,.,=~X 

·ls+lv=lx 

•lnJ 'I~ lml'lur 

~q<; lqlrJb '!.If LuJm~ ilJq'!,urmpJm il'qJq JuluJ '!,nrpJ'mnm7rm'J (G) 'lrun 

-tJinnl'fl tilil'qpJm ~8 ~ p7u'!,mttjnmurmlnnrpnr<; '!,t/il'qpJm £X) •7~ nqln-blnr 

w~tJ'J- ·ilil'qpJm CtJ tJ-8 :j p7u'!,mttjnmurmlnnrpnr'J '!,t}il'qpJnr ~XI t}-l? nrlnm 

£ '- -=lglv=c•lglv=~alg . alv=Eg~v 
d 

• il'!,m pT min 1=~;8 7ru1nr'!.ll'!. 7U tJurnriJ'!. •J u tJ'!.nr;J. 

·~3lt)=f8 •,lg=tg 

,'!,q'!,t}l~ iJJq'!,il'qpJnr 7u~Jq 

mulp tJ·g t~--=l~lv ,'!,il''!,t}nlnr '~t}il'qpJnr lll t}-ll ~ J'7UIJ.mttJnmurmlnmp 

-m<; mJ7r '!.ml'tJ'J tJ·( g) ilJu ~~1,., Gt}Jq'!,il'qpJm il'qJq t/·8 il''!,q~m'!,m~'!, 7ru~lg 

:~alv=rv 'slD='(;D 

,7ruJq'!,il'qpJm 6e "1 
E tJurm,pJm -bJm'!,mJu.-.J 6tjJufrmt}p pulq~urmlnm pbmJ iJ...,ll? t J'7U•(Jr § :j 

~mlr67uGmlnm nqln1'!,t} •lm'!,murn ~ tJlqJm~ iln7u~Jq n7u1p p7uil'lnq-£ -£1'fl 

t~ '!,~If!' ~'/Ju Gt}Jq'!,il'qpJm il'qJq t}-ll iJ.lX) il'7uGtJ~ t'!,t}'!,mplmln ( f:) :j 

p-.uJmJm7rmJ iJJu ''!,1m '!,lmt}p Gt}Jq'!,il'qpJm il'qJq t/·8 lq'!,GJqp ~ ur~qp 

-mJ'J'!.m Jm pm<; tJil'qpJm fmpur t}-YJ •urq<; tJii''JpJm fmG•~'!,mG t}tnm pJm 

8 lqGfJmb7ub ilil'qpJ•j'{JmGm~'!,m6 t}urmpJm X) tJlqJm% t}l pulqumJtjiJ 

ilnm'!.mJ tJiu~m£Jmt, ''!.1m~mn :tJ-8 ,il'7pJm il'qJq TJ Jmpni'J 

t}-r:, il'qpJm il'qJq '!.If nt}lmur ilJq-.-,vm'!.•J ( 6) mlnm •il'qpJm il'qJq 

t}'!,7M J'7UU1~m-£ t}Jqpp} nil'qllrrpu~ UtnmpJm -£Jm'!,mJuttj Ju t}'!,mi}-

,_1-_.(;_+_t_. A -.L- A+ L~+ ~ A +.l...- A =;!--Lv=ox 
,d _eb).L b. JsL t r. )r,L b J.l u ' 

,Jpmlp}~u'!,bo t}Jq'!,'!,m~'!,rnU11WJ'Jm -£Jm~mJuttj TJ t}nru~mumil' puG 

-116t}p t}Jq'!,Gt}~m{JJub mJ'!, ~ p7uur1m<;murJm '!,Jq'!,urmpJm '!.i-ni'Jmnmpm'J 

( f1) iJJu ''!,r/TJfm'!,mJ lml-.,urq<; t} 1 u '!, m-£ J mIt il''!,q p7ub'!,m'J i/''!.IIJJ 



'~-fr9m-.e 'J..;-{! ;;_-fr frrw~w<i. wrJb.e<i. t"· "'1'1 'lb"f.enul ~1-£!1 z<i.nr'i.frt[ (5)-fr, 

~nLJbUfbu ~lfr'ilfr prw~w<i. filfrt/_• f!b'l nrnul o: i=i31: ( 10) pw'ilw!itbrfr 

Jbl PL-f! tfrnfuwrfr'i.Jblnt{ a1-nt[ £., o'lm''"J:"r,}btnt/_ ete'!=-1 ,~'i.J'i.wlur 
f\,t[,.,u"'r"LfiiJnL b[! 1 Jh'i.J.e ~umw'ilw'il.e' 

X1=2a11 x2=a1(E+ ;;2) = -a1, x3=a1(a2 + a)c= - a1: 

lllu"ffrunt{~ bp-b D=01 W\I{W (11) liaul_wuwpuwli pntnp wpuwm-
6bpli {tpwqwli bli, ~liq npmu GpwGg\tg bpqm.u~ lf\tuJwGg fiwqwuwp bli: 

3) '1-fr9"LJ!• t[bnw"flw, D>O: lln 'lb"f.em.J ltwl''lw<i.nJf• pw'ilw

a£.fr ,/bl_ J!UiftW~nt ufr wrJ wurJr bz_wbJr UIW~ 'fUlbt/_ nL ,/ t- pw9WUW~wfl 

/trw~wb filfrt/_· 'ilzw'ilw~nd t fvnrw'ilwr'l -r.!wm'ilbrfr <i.z-<i.'ilbrfr mw~ 
'lur'bt/_nLJ b'i.J f\wJwlnr.J ~nJ"flhJ!u filt[br: lllu"fJrunt/_, a.·Jr £. ~-Jr P"l"l' 

wrrlb.e'bbp'h "'IJJ ~tJr'bb'i.J ~nJ"flbl!u: (11) f\,t/_wuwr.!w<i. wrJ-wm'ilbrJr 

Jb'l_, WJbntwdbbUIJbJrt/_, "fbUIJ! t- "fW(IIIL'iJw~t[Jr 'fnbb Jb~ frr-~wb wr

JUIUII fil'n' 'l 'flU lfr'iiJr 

Ml(ldUIUI(!l ~witfr nr frrw~wb b'i.J a<) h ~0 filt[brfr !._' 'fi1LditU(I(!J !._' W(IUIIU

'll'JW({!J 11(1(! f\Uit/_wllwr t-- ~ -ftit, W"(W a0 h ~li filt[brf! frrwr f\wJwlnL,} 

b'b "l'"fbu frrw~wit 'l"rJw'tfr9ilbrnt{ .[!umw~nwfr f\,t/_wu•r.!w'i.J ~pJwm
'bbr: PwJ9 wn 'lb"'J!"L,f frrwr f\wJwlnLJ bit 'bw£. a, e IlL ~vs2 [ilt[brf!, fritt_"{hu 

'i.w£.' . 3.o3., £. ~"E filt/_b(l{!t nrurb'lfr9 f\burl..m.J t", "{' ( 11) f\wt/_wu,{'J wfl 

X2 = tioE+?os•, Xa=ao•2+ ~u• 

wrJ wmitbrf! itnr.l'b"fb" ~lfr'bbit frrw~w<i. f!t[b l'' 

lib'i.J! UUfW9W'b.[!, "I' ( 11) f\wt/_UiuwrJ w'b P"l"{' brbl! wr.!-m'bbr'b 

t"l frrw~w'iJ h'iJ, {!'iJ'f nrnLd f\bz_m t- 9"LJ9 UIWll nr itrw'iJ9 ,/b'l_ JfrJ1w'iJ9 

f..wt[wuUir'iJbr l_~w'iJz f>u~w"fbu 1 f\w~WftW~ 'fb"f.[!NLd X1 Wfd wmfr (!'iJm

('nLfiiJnL'iJ(! ~wrblfr t-r MIJ'iJ"fUU fzrw~witws'iJbll nr"fbu'l_p mb'lfr nLitbitUir 

X2= Xs f\wt/_wuwrm·fiiJnLit[!, nrmb'lfr9 ~UUIW91_br 

tiol E-E2)= ~oi•-E2), 

WJufritJ!it' O:o= ~0' N('f! PW9Wf\WJUIN(I£it wit(,'izwr t"t 

lll""ffrunt/_, bpb D>O~ mutw (11) liwqwuwpntuli nLG\t bphJ! mwp
php {tpwqwli wptfwUIIibp: 

'1-frmwr~t/_wJ t/_br'/.frit 'f£"(.[!{! 9NLJ9 t mwlfrul N(l6 "wr'fw'iJnJfr pwitUI

at.p UfrwftmM itzwitw~mfiiJnLitit IUJit.[!wit tL Jb.) }b fau~-"{bu, l_itiUJUI.) 

D>O 'lb"f.emJ frrw~wit 'l"rJw~fr9itbrnt{ ( 11) f\wt/_wuwr.! ,it P"l"l' wr

J wuritbrit frr-~ruit filt[br hit, ru1itzn wJbitwJ'ilfr1 1 "wr'lwitn 1fr pw'bwalmr[ 

'lrwit.[! 'lmithtf! "fw'i.ruitp_nLJ t- ~nJ"f{b.[!u P1.brfr9 fvnrwitwr''l wr

Jwm f\witbl, nr ,/bit.[! ~-rn'l bit.[! ~IUUIUI(Ibl JfrwJit IUJ'I f!1.brfr bnwit

lunLiiWl_W+W~Uiit mbuJ!frit wit9itb Ln1.t l.,bmt.W"f~U 1 Ul('dwmitbrfr 'f(IIUftNLd (! 

Ul(ld WUiwitz_wititbrfr O'fitnt filJwdp ~nr9itnLd I; "f('W~Uifr~ itzwitUI~nLfilJnLit(!l 
~0 -

U:br 'f{'$P uwf\Jw'il'ilbrfr9 'lmr" b~n'l Jbf!n'l<i.brnt/_ ~wrhtJr Lr WUfW9trL~ 
sbfl nr nL unLdbwufrr1n'l 'fb"f.[!NLd ( 11) f\wt/_wuwrd wb Ul(',/ wmflbrfl 

l!.fl'lf\w'ilrw"fbu n t .!Jr b'lw'i.J,~nt{ tb'il ~wrn'l wrmw'i.wJmt/_bL f\wt{wuUicr

J,'i.J 'fnrJw~fr9<i.brfr Jfrr._n9nt/_ wJb"ffrufr wrdwmwbz_w'i.J'i.Jbrfr O'fbnLfiiJwdpt 

nrn'i.J9 wrdWUIWUIW~ wrmwf\wJUINLPJIILbbbr'i.J frrw~wb b'i.Jz (11) f\Uit/_UI

IIW(IdiUb JNLJJw<i. tuJU 'fb"fj!{! ~nl_t/_nLd t- l_ p b ('" n 'l 'fb"(J! ( tz_rfrnf!bt' 

pw'l_Jw<i.'lw,J<;,brfr l_pbrt/_n'l Lfr<i.blm f\bm)z 

0 [' p 'b w It_ 'b /; l'' 1. {nL~bl 

y1+3yL3y-14=0 
~w4_wuwpnuf[!_l y= x-1 ona'lW'f:('ll'-£1 Jll'-'j,f!_ WJ'f: r.wtjwuwpnuf[!_ pbpnLJ t 

x3-6x- 9=0 (12) 

wJufo'be'b' (12) r.w•JwuwpnLJ'b nL'b/o ,fait_ ppwft_w'b [,_ bpft_nL ft_n.Tu£ibl'u ·r,w,fwtn'-~ wp

Jwur'bbp, (9)-/o r.wJwd.wJ'b 

t2w'bwft_nLJ t (11 = 2, ~1 = 1' WJufo'be'b' XI =3: 11' JllLU bpft_nL wr·' won'bbpf!_ ft'lon'bb'be 

(10) pw'bwd.t.bpn4_' 

' 3 .r-- _ . r 3 . 
Xa-- 2 -1 -2-· 

1J.Juonb'lp
9 

r,/;ont.n._J t, np m4_w~ r.w4_wuwpJw'b wptfwur'bbp b'b r.w'b'f:fouw'bnL

r.burkJwl £14_bpf!_• 

5 ,r-
+ .r 3 

Y2= -- 1--• 2 2 

x3- 12x+16= 0 

~w4_wuwpn'-Jf!_, 1J.1uonb'l p=-12, q=16, nLuonfo' 

q~ p3 
4 + 27 = 0: 

5 13. 
Ya= --- 1--· 2 2 

lJ.Juurb'lP9 r./nnt.nuf t' a=f/-=-a,- wJufo'be'b' a1= -2: {bont.w"lbu' 

x1=-4, x2=x3=2: 
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U.Ju"lf-umf, &ph .rbw'bl' f-pwft_w'b P1hpf• "'f-pnLJPnLJ, W"f_W l[wp'lw'bnJf- pw'bwJ.L.'b 

WJ", f.w-!wuwpJ1u'b 'bft_wu.JwJp ftf-pwnhtf- ~l;, 'l_'bWJW~ 'bpw wpJwu.'bhp'b b'b f.w'b'lf-

uw'bnLJ 2, 3 1.. -5 J..pwft_w'b P1kpf'_t 

Snrrnrq wuml>&mGI> hml[wuwrnu.fGiil': 'I~n.!UIJUI~UI'b ~n.!Uflb.[!u 

'fN(',j-UI~f.y'iJb rn.l_ 

y 1+ay3+by2+cy+d=0 (13) 

tnrrnr'l Ulumf.6.UI'bfr r.•m/_~nu~nr.!~.n'b 1nuh1L.!f! pbr.l_m.! I; brrnr'l ~.nuUJfr-

6.~.n'bf. .If. orl~.n'b'l~.n~ r.~n.l_~nu~.nr.! ~.n'b l nut.! Ul'b: '7-~.n umUiy.l_rJL.! I; :hbrrUI

rf.f.'b UfUIID~UI'iJn'l_ t:,J.mf.JU1f .fb[r/n'fn.l_: 

'f,UI{uUI"fbU (13) r,UI"UIUUI('nLdf! 

1_11Ld /_; 

( 14) 

mbu.f!f.'iJ: llJ'iJIILr.bmf. Ult'f r,UI"UIUitl('dUI'iJ J.Uif.l dUIU(! a orl~.n'b'fUI~ UfUI('UI~ 

Jbmrf. o'l'bm[.J JUIJ p 'bm J'iJUipUI(' J.I.Uiqrn[u.! ~.n'b I; b'bfJUir~.l_nLJ r.bmi..J~.nl 

~br"l· 

(15) 

IJ._(rflf IX•b f!'iJUirb'iJ.[! UIJ'iJ"fbu, nr"fbuqf. J!Uin.UI~ntuJ. "'UI~IU'fJ-bpnt.d 

'lm'b.l_n'l p~nq.! ~.n'b'l~n.! f! tf.'bf. Lrf.•/ .[!Uin.~.n~nL uf.: '1-r~.n r,,,f In(' 'iJUI "ibm.[! 

I; nL'bb'iJUI Jb~ ltr~'b~.n"fUimf.lt Ulr.!wm, ~ntuf.'b.f!'i'' Uf/su,.[! t· mb'lf. m'bb'iJUI 

q2-4 · 2"( 2
2_;·P" -r+ :

2 )=o (16) 

r,Uil,UIUUI('tll {.J JnL'iJf!l ( 16) r,UI"UIUUI(InL{JJnL 'iJf! a ~.n'iJr.UIJUlf. 'iJ~UIUld ~.ndp 

~""Uflb.f!u 'fnpJ-~nltf.s'bbrn.l_ funr~.n'b~.nr'l r.~.n,f~nu~.nrnLJ 1;: lln r.~.n.I_UiuUI

rnulf!, "'bt"lbu Jb'b.[! 'lf.mb'b.[!, nt.'bfr brb.f! ~""Uftb.[!u._ Ul('dUiml fil'nrz 

a0-'b ,f.'bf. 'br~n'bsf.s Jb~f!: 'I·.ur'IUI'bntf. pUI'iJUIJ.I.f. r.~n.r~na;, 1'b, ,,1'b Ulr

.l~.nm~n'b2~n'b'bbrf. O'f'bnt.fJJUidp mrmwr.mtm.l_nt.d I; (16) r,Uil/_UinUirdUI'iJ 'fnr~ 

J-~.n~f.y'bbrn.l_, "'tuf.'b.f!'b' (14) t;...,.l_~nu~.nr.!~.n'b 'l"f'J-UI~f.y'bbrn.l_: 

'J.-f.. r,UidUI(I UIJU Ul('r/b.f!f. f!'iJmrnLfJJUI'iJ 'fb"f.[!nt.d ( 15 )·f. J!Uin.UI~nLuf. 

"'UI~UI'f,}b('nt.d 'ff'1UIJ- f1U1'l_d Ul'iJ'fUid'iJ nL 'iJf. _q_ ~('~bUIUfUimH UI('J UIUl[! 
4a.o 

k, r.bmf.w"fbu, (1/J) r,UI"UIUUI('tiLdf! ~f!b'fllt.bf. 

(x3 +f+e~or -2"u(x- 4: 0
Y=o 

?:72 

l ( 17) 

'/l~.n'iJf. nr (14) r,UI"UIUUI('nLdf.y (17) r.UI.I_UIUUI('nLdbbrf.'iJ Jb'iJ.[! 

'·h~~n'b.[! 'bnt.t'b~n~~.n'b J.l.~.nqrn{unLfJtm'b'bbrf. o'l'bnt.{JJw.fp, Ul"fUI (17) r.~n-

4_~nu~.nrnt..!'hbrf. UI1,J~nm'bbrf! Ulr.l~.nm'bbr ~J-Uin.UIJb'b 'bUlL. (14) r.~n.l_~nu~.nr

J~.n'i1 r,UidUI('I '1-rUI r.bm 1fb~mb'l r.bzm I; urbu'i1bf1 nr (14) r,UI"UIUUI('dUI'iJ 

. ·UI('Jwm'bbr'b ~.nrmwr.UIJm.l_nt..! b'b 'lnrJ-UI~f.y'bbrf. .!f.'lnyn.l_' ~nr.!~nm~.n~ 

~z~.n'b'i,brf. o'l'bnt.fJJw.! P' lfb'b.[! t f. 'b.[! 'lrf. r,UidUIUfUIUlUIU[uUI'iJ p~n'i.wJ.L.brf!' 

"ilr~.n'by J-~.n.I_UifnL'iJ f. "f('UI~Ulf.~nrbb Ul'iJO'fUlUI~UI(' tf.'bbtf! 'iJ~UI!"f. nt.'bb'iJ~.n~ 

'tn•l, f.'b t"fbu 'b~.nl.. UltLUI'bJ.f.'b t_b'b.[! .f!'b'b~.nr~f. w J'b 'lb"f.f!f!, brp. ( 14) 
f.w.I_UIUUI('nt.d'b nLbf. f.rUl~Uib 'fnrJ-UI~f.y'iJbrl 

'1-t>mn'lnLp]nLGGin• Fwrar wuml>&mGI- hwaJ.wuuarnui'Ghrl> aJ.brw~ 

· 'pbrput: U1<u '1bUf.[!nLd1 brp .[!Uin.UI~II.Luf. r.~.n.l_~.nu~np.l~n'b LnLJ-J~.n'b .!bfJn'l~ 

' "'iibrf.'iJ mf.rlUI"fburnt.d l;f.'iJ 'fbn.kU r.f.'iJ r.mt'bb('(!l brrnr'f k }_nprnr'f UIU~ 
mf.6.m'iJf. r.UI.I_UIUUI('nt.dbbrf. .l_brf! 2_Uif'UI'ff'1UIJ- Jb(Jnrf'iJbrf. r,UIJUlbUI'fnr~ 

<J-nLJf! UfU1m~~.n'brn.! I; XVI 'fU1£'f.'b: '1-r~.n'bf.y r.bmn r.~.n.!~nrJUI brb.f! t;.Uir~ 

1nL('UidJUI~ 2_UI(I~ILbUI~"-bsf.'b Ul"fUI(''fJnL'iJ lf.npJ.brf! r.~.np_n(''f J!UIJlf! ~UIUlUirb~ 

i'lL r.~.nJ~nr• ~.nzuf.'b.f!'b' 'lm'bbt, .. r.f.'b'lbrnr'l ~.nuu•f.6.~.n'bf. y~.n'b~UI9w.t r.UI-

4.~nu•ur.!~.n'b ( ~ntuf.'b.f!'b' m 1.n n. 1.n J f. 'iJ 'lnr.tm~f.y'bbpn.l_ r.J.'b'lbrnr'l Ulumf.~ 

i>.~n'bf. r.~.n.I_Uiu~.nr.!UI'b) ~.nr.l~.nm'bbrf! 'br~.n 'lnrJ-~.n~f.y'bbrf. Jf.'/.n.9n1_ Ulf'JUI~ 
ur~n'b2 ~.n'b'bbrf. o'l'bnt.{<ft~n.!p Ulpmu,t;.~.nlmn'l pUibUIJ.i.br: lln '"npJ.brf! 

?-UI'fUI('by.l_byf.'iJ .!f.~ntf. UIJ'iJ p~n'bf.y r.bmn, brp Ulb9JU1f 'fUI(If. .[!UUI'iJUI~UI'iJ 

11"-UI~Wb'iJbrf.'iJ U.pb['iJ Ul"fUI,')nt.yby, nr UIJ'I"ff.uf. pUibUIJ.J..br n•r'f UIU~ 
cnf.f..w'iJf. r.~.n.I_UIUI.U('IILJ'b£rf. r,UI,/ Ul(' 9Uib'-f•uywJ- n~5 'fJ.Uf.[!nLd ~~.n'iJ{u~.n~ 

l',~ntmnrb'b tb'b ~~.nrn'l 'lm'b.l_bt: 

llpbtf. UIJU Ul(''fJnLb.[!f!> IIUI~UI~'iJ, }_/;(' p~ny~.nn.nLd UIJ'iJ p~n'iJf. r.'iJUI('UI~ 

i/_nrnL{JJnLbf!' nr P1U1Jfrb 'lnrJ-UI~f.'J'bbrn.l_ JnLrUIJ!UI'bumr ~n'blfrbm p~nq
J~.n'b'IUIJf. IU('dUimbb('(! r,UidbbUIJb 'fb"fU f.'bt•nr b'lm'iJ~.n~n.l_ UI('UlUir,UIJUlw 

4_nt.d bb b('IU 'fnf'J-UI~f.y'hbrf. llf.p_nyn.l_' Ul('dUIUlUI'iJ2UI'iJ'iJbrf. .If. nriJ./; 

~n.!pf.'b..,yf.UIJf. o'lbnt.{JJ~ndp, UIJuf.'b.[!'b' f.'bJ.Ufbu f!'b'l-nt.'b.l_~nJ- I; ~.nubl, JnL

;,.UI.[!UibtJnL(' t;.UI.I_~nu~.nrnt..! Lnt.J-btf. I; ~.nr.!~.nmUI'b2~.n'b'bbrrn1_: llt'b UfLUJ.!~n'b-

' 'bbrfr r,UI('9f!• nrn'by UIR~UIJnL{JJUI'b 'lbUf.[!nLd m.l_~nJ- r,UI"UIUUI('nLdf! LnLJ-b

i!/r 1; U1p.l~nm~.n'b2~.n'b'bbrn1_, uUfwn.f.t ~br"fn.l_ r.bmwqnm.l_by m'byJ~nl '1Uirf. 

hrlsubUI~UI'iJ {J.I_UI~UI'iJ'iJbrf.'iJ' 9--UiftiLUIJf. ~n'l.!f.y: f/}U1f''f.1bs> nr JIIL('UI

~UI'bunLr n•f. r,UidUI('> U~UUI,j- n=5•fry, ~UI('btf. I; 'iJ2bf n•r'f UIUU1f.6.UI-
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'irfr 'irml'irfru~ unfpn'lt. qnp.lw~frs'irb,.nq C.wqwuwpm.J'irbp, npn'ir,e lm .. Jhlfr 

tb'ir wpJwuuu'irzw'ir'irhpnqr 1l.J'I"ffrufr'ir ~lfr'irfrJ opfr'irwf 

x5-4x-2=0 
l.mqwuwpm..Jl!: 

9-wlnLwJfr r..bmwqnmiiL fiiJnL 'ir'irbpf! qi.nw~w'ir wq'l:bg nL fillnt.'ir filn'lbgfr'h 

f.w'irpwC.wt.4.fr r..bmw'tw qwp'fwgJw'ir qpwr U.uqw1'b, 'irpw'irs zmrw'lr"'-"~ 

tfr Jm'irnLJ Jbp fu'ir'lfrribrfr Jbp_: 

§ 39. llpdwmbl:ipfl uwfidwbbl:ipf! 

lfb'b.[! 'ffrmb'ir,e, np 't"l"'-fill"'-r;, t..nt."itfr fiJ4.wJfr'ir qnpJw~frg'irhpnq pwq
Jw'ir'lwJ'bbpfr ..,pJwm'irbf'fr i.z'trfrm -rJ-b.f!'irbpe 't"''ir.b[nL .Jbfiln'l: 1J.lfrn,_..,.;, 

Jb'irwl'irfrq, Jb{uw'irfr~wlfr• lpfrqMwJit k mbfu'irMwJfr pwqJw'lw'il 

f.JnL'lhpfr wJb'irutmwppbp Ufl'"PlbJ'irbp[! pbpqnt.J b";, p-IJ.J wfr'I..,J'irbp/_tr 

(l!'ir'l npnt.J' bppbJ'ir pwqw~tu'ir p•upJ.p utUmfri.w'irfr) wpJ utm'irbpfr /:;wp

flfr'irt 1J.1u r..w'ir'tmJw'ir.e'ir wnfrfil r..w'ir'lfruwsuu/ pwqJ w[il frq t:;bunuqnmnL

f.iiJnt.'b'irbpfr, npn'ir9 'ir"fwmwft'ir l;p' ~"'f'"'lw'irwt w1u ~wJ w1'ir ~utpJfr,efl 

111pmwr..w1mhl [ilqwJfr'ir 't"puw~frg'irbpirq pwqJw'ir'lwJ'irbpfr wpJ•um'irbpfr 

J-ufr'ir' lfrJ,-~t'irouln4. wl'l wpJ'wm'irbpf!' flLUnt.J'iru.ufrpqbg, opfr'irw~, ftnJ"f

lb.f!u r..wrftln'-fill"''ir 4.r- -pJutm'irl.pfr 'lwuulll"P"'-fiiJ-'ir /:;wpsf! ( "f•t

Jou'ir'irbr, npn'irg 'lb"l.f!"w P"l"r' wpJw~~>'irhp'ir e'irftwJ b'ir Jfrwqnp 2l"l'"

"bfr 'irbpu{!, ouluft'ir.[!'ir' Jn'l"Llnr/ P"IJ{' b'ir Jbftfr9' ftwJ "fwiJ''"'ir'irbp 'irpur 

f.wJ wr, "l'"ibuqfr P"l"r" -r" wm'irbp'ir e'ir~-J lfr'irb'ir J.wfu ftfruwC.wp filnL
fiJw'ir Jbp_, wlufr'ir.IJ'ir' m'irb'irUJ'ir pwgUJuw~UJ'ir frrw~w'ir J'wu t.. wll'ir ): f>pw

~w'ir 't"rJ-~frg'irbpnr[ pwqJ'w'ir'lu.J'irhpfr t:;utJ' utp J zut~r[b9fr'ir 'irput'ir9 frt•w

~w'ir wpJwm'irbpfr {ilfrr/l! nrnzn'l Jb[iln'1'irl.p1 npn'irr[m..J l;fr'ir lll{b uiUC.Jw'ir

'i.hpf!t npn'irs "frt."- -n· -rJutm'irbp(! ~wrn'l b'ir 'tm'irr[bl h -u'in •l,hp
t.ut"lbu, z-m t:;bmutqmnnLfiiJnL'ir'irhp . 'irr[frpr[bsfr'ir 1UpJwm'irbpfr Jnm-wr[ncr 

l.wzqJw'ir Jbftln'l'irbpfr'ir. mb{u'irft¥wftw'ir ~ftpwnnt.fiiJnL'ir'irb('nLJ unr[npw·pw~ 

putqw%w'ir I; frJutr;,,;.l JfrwJ'ir wpJ'wm'irbpfr Jnmwqnp "'l'r:lbe'irbpf!' 'irw

fuw"'.b" mr[wJ Jfr npnz i.zmnL{tiJwJp !.. b[lb, opfr'irwft, pwqJw'ir'IIU"liftr 

111pJ'wm'irbp(! 'irnLJ'irfrufJ 'fpqw.t b'il lllpJwmw'irzw'ir'irbpnr[1 J'fr!..'b"'-lr;, t;,. 
7pw'ir,e "fbm.[! I; pn{uwpfr'irtJl•'ir frph'irg J nmwr[np wpr:lh,e'ilbpnr[r 

f:"l"l' w1u r..bmu•qnmnt.fillnt.'ir'irhp'ir ftp J-,;.Jw'irwftfr'ir ~wqJnt.J t·ft'il 

pwpJ.pwqm t'il r..w'irpwC.wzr[fr C.frJ'bw~w'ir pnqm'ir'lw~"'-fill"'- 'it[!t lf b'irJJ 

Jurs'irmJ b'bJJ Jbp 'lwue'ir[ilwgfr Jhp_ w1u wr'llm'ir,e'irbpfr'ir r[hpwpbpn'/. 

JpwJ'ir J'fr n[ zwur Jbt) Jwu, {!'iJ'f npnLJ', r..wzqfr utn.'irbtnr/ ~frpwnntf.iiJmb

"j,bpfr wn"'t.'irutC.bp[il "fut'>w'irp'bhpf!' uw'>J'ut'irwpwltY"LJ h'ir,e frt•wftw'ir 't"l'

Jut~frs'irbpnr[ r-IJ.Jw'ir'lwJ'irhrfr t.. 'irpw'irg frrw~ut'ir utpJutm'irbpfr ,, "f.J!""' 

JfrutJb hppbJ'ir '1"'-l'U 'fW[nq WJ7 Zl"t_w'irw~'irbpfr!Jl lJ.l'l J-wJw'irw~ Jb'irJJ 
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. ~putfJut'ir qnp.lwfJfrg'irb pnq f( X) P"''lJ w'ir'lwJ l! u{tumbJ wmfr~npb'ir lt'lftmb'irJJ 

np"fhu X frpw~w'ir pnpn{ulll~w'irfr { w'b(!'ir'l'>wm) ftpwftw'b :f:.nt.'irftgfrw h 

u.Jh'iJTILpb,e, npmb'l 'lw D'furw~wp fttfr'irfr, ~~frpwnb'ir,e JUI[lhJwmfr~wftw'ir 
m'irwlfr'lft •ur'll"'-'ir.IJ'irhp'ir m Jh(rln'l'irbpf!l 

, f•pwftUI'ir 't"l'J"'ftftg'irbpny f{ X) pwl[J'w'ir'fwJfr frpurftut'ir urpJ wm'irhpfr 

:f.bmur'lnmw.fiiJnL'ir'ir oqm"'~"'l' I;_ u~ubl "'1'1 pw'lJ"''ir'ltuJ'fr 'fpwlpfr~fr 'lfr
·~nwp~ut.Jfrg. pmq_uwGI}wuft ftpruqruG mptfwmGbp lnftGbG, m~GbphnpbG, 

.JC-bpft mnrufig}l}l fibm Gpw qpru:f..r.ltft fiw~ntfwG qbmbpr. mpugftuGbpe h. 
.UftmJG GpmGI': 

'1-frmurpiJb'ir,e, opfr'ilwft' 
h(x)=x5+2xL-5x3+8x3-7x-3 

f.p'irqbpnr'f UIUtn/rf.IU";,fr (IW'fJ' Ul"j,'fllllf(!l § 24~fr WP'fJnLbiJbbpfr f,ftJ'ur'iJ qpw 

-"'lu pmqJ'wiJ'I..,Jfr wpJ'wtn'ilhpfr .!utuft'ir ltwrklft I; "f'ir'lbl :.hmhlwll!• .[!w'irfr 

np 'ilpw JUuurfr&ur'ire ~b'bm 1;, '""fw h(x)-'b nL'irfr 'tn'irh Jh'f_ frrw~w'b wp~ 

JUim. fruit bfilb Pf'Uiftw'ir wrJ'wm'irbpfr {rJpq(! JbJ I; Jb~fr9• Ul"fUI UIJb 

· t.wqtuu•up I; hrhl!fr "-"''' /:;fr'b'lfr• ,ew'iJft 
np ftnJ"f[h,eu urpJwm'bbp{! 'l"'-!'t wn 
11."'-l'f t:;IUJUI(nL,) a'iJ: 

h(x) pwqJ"''ir'fwJfr 'tr•ufl.ftftfr 'l'ir'irnL

Jl! {tlmu I; urwlftu 'irf'w wpJwur'bbpft 

Jwuft'ir tuuhl uu[btfr'ir: l,umtngh'ir.[! "'1'1 

4fr~~~fl.frfteY 'tJ. 9 J' 1 r[hpg'ilhl""- "fr-l'ir x-fr 
u.Jpn'l'l wpr:lb~'irbpf! t.. t:~~~zr/btm[ h1x)·fr 
t:.w.l "'Ufutmuruptw'ir wpr:lb~'irbrl! (rlh~nLq 
~np'irbpfr Jbfiln'lnqt · 

x I h(x} 

I 
I 

-4 I --39 
-·-3 j 144 
- 2 ; 83 

-~ I_'! 
2 39 

lfb'ir,e urhu'bnt.J h'ir.IJ' np h( X) pwq

Jtu'b'lwJl! t;UIJ'b'iriUJ'b 'lb"fu m .. 'irfr hph.[! 
'J.J. 9. 

1 'J.Jw'fpp •fpw Y wruu'hg{'ntj Ju.u:mtup{!_ yb['IJPWJ I; m111u'h m'h'fwJ 111ybi/! 

wi"'l'l'• ,pw'h X WniU'bQ_f'.ny.• 
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frrw~w'il Ulf'J'wur'ilbr' '1.1 'ff'UI~UJ'il Ulf'J'Uiur £. C(2 nl. O.:l br~nL f'U19UJUUI~UJb 

Ulf'J'Uiur'ilbr, f!'il'f nrrtLJ' 

fliU'f.J'UI'il'fUIJ'fr (frrUI'{UI'il) Ulf'J'UIUJ'ilbrfr J'Uiufr'il Ulb'f.b~nLfiltnt'ii{!J N{' 

UllrU19t{rtLJ' /; 'ff'UI:PMfr 'f.'i#'i#nLJ'p9 1 'f"f'()'i#UI~w'i#n{'b'i# umfnf'UIPUI{' UllrUI9-

t/_nLJ' f 201m 'l"t:.UI9 nLsfrt: UUI~UIJ'il, J"'l'UIJ!UI'iltJnLr Ul'il'fUIJ' llbnuf I; 't"'u

~UIJhtfr• fru~UI"fb~u J'b'il.[! 'lmbt b'il.[! P"l"l' UI['J'Uim'ilhrl!' U.Ju"ibu, '1-fr• 

UlUI['~o{Uiq orfr'iiUI~nLJ' J'b'il.(! 9"LJ9 lmtfhsfr'il.[!, nr X=2 ~bmfrs Ull_ k 

X=-4 ~bmfrs aUip. "'l''fb'il PUI'[J'UI'il'fwJ'fr Ulf'J'Uiur'ilbr t~UI'il: 1-bn. Ult[b

tfr'il, .ptu'ilfr "l' J'h'iiJ! tfhrsrfr'il.p x-fr J'fr01J'il UIJ'pnnUifilfr•l UlrJ-bJ!'ilbre• 

Ul"fUI 't"'l'"'l I; "fUIU1Uit:.b1, "l' J'br ~UinmswJ 'ff'UI:PMe "t trfr4. l.fr2m !,; 
Ulf'm"'t:.wJmnLJ' h (X) lpnL 'il~sfrUIJfr fru~IU~w'il t{UI['.[!f!, t:.UI2t/.fr tfr tun."bnLJ' • 

filbrb..u, 'ilp01 01t/_htfr J'UI'ilf' mUimUI'ilnLJ''ilbre• £.. "Lumfr p019 I; filn'li.m.J 

"l'"2 •urJ'Uim'ilbrl!' 

iJp2m f;, 'ff' 01 fPHf! ~Uitr.IIL9bfpu 'twf'bfp /;{' tfbf'9'i#b[ X-p nt J'p01J'i# 

UIJ'pnnUifilfrt{ Ulf'J-b.(!'ilbf'J UIJlk Ulf'J-b.(!'ilbr J'fr'ilt£.. 0,1 ~Uitf 0,01 bo2UINL

filJwJ'pz 1-rUI'ilnt[, uUI'twJ'il, tUIPUI'f.UI'i19 ~pwr'lw'iiUir h{x)-fr UlrcfbJ!'ilhrfr 

t:.UI2t{nLJ'f!J UIJ'il 'lb"f.(!nLJ', brp t[b('{! 'il2t{UIJ ,UIU~UIJ'ilbrf! f''iiUit{ t[brUist{UIJ 

i_l;fr'il tfr'ilfr: lfJnLu 'tn'lJ'frs• 'tUirhtfr /;r J'UI[ilbJ'Uimfr'tUI'tw'il Ul'iiUitf•'lfr J'b

(rln'f'ilbrnt/. t:.bmw'l.nmbl h(x) lpnL'il~sfrUI'il J'UIJ!ufrJ'nLJ'fr £. J'fr'ilfrJ'mJ'fr mb

uw'il'tJnL'ilnt{ £.. UIJ'I boUI'i#UI"fUif'f)nt{ f)UIJ'bJ'Uimb[ J'b{' 'ffrUI:Pfrltf! lpnL'il'tsfrUIJP" 

fru~w'tw'il t/.Uir.pfr t:.bu,. uw~UIJ'il, 'fUI t:.UJ'il'fb!J'ilmJ' I; h'(x) UIJUJ'ii9JUI[[r-

01l'J' wur'ilbrfr "Uirsfr'il, UIJufr'il.[!'il' 'ii"LJ'il"lfrufr fr-'il•fr!r· fr'ilt"iP"P fr-'il'fr"rl. 
J'b'i#.[! 'f.PUI'f.t/_nLJ' b'i#.[!: 

U.lumb'lfr9 p/r-nLJ' I; UIJ'il u"'t:.J'UJ'il'ilbl'fr .rrn'iiJ'UJ'il t:.UIJ'Uir• "f'"'il!f 

J'frlb.. '1-"'uUit/.nrt{UIJ b'il frrm~w'il 'l"f'~UI~frs'ilhrnt/. P"''I.J'UI'il'fUIJ'fr frf'UI~UI'il 
wrJ'wur'i#b{'{!l k UIJ'f IUf'J'Uiur'ilbf'fr filt{fr nrn2J'UI'il f)UIJ'UJ{' • UJt/_htfr 'tUIUJUJ

(Ih[UI'fnrJt{UIJ J'bfiln'f'i#bf'fr "fUif)W'i#lf!' U.JJ-J' J'b'i#.[! ~'f.f'UI'f.tJb'i#.(! p {' IU, Ul b 

Ul L' J' Ul m 'il b r fr u 01t:.J' Ul 'il 'il b r fr t:.Uirsnt[, 'ilrUI'i19 {ilt{fr 1_brtuphrJUIL 

t:, 01l'9l! filn'l'ilhtntf t:, 01l"l''1 "i 01l' 01 'fl'UifP'ilbrfr'il: 

U.t/_UI'f Ul'i#'fUIJ'p J'n'f""·lP t/_b['"'l'bf'JUI[ [bJ'J'"'JP Ul"fU19"LJ9f! ( urbu~ 
§ 23) Ul(''fb'i# tnUI[pU I; fr'i#J.-nf' UUir:.J'UI'i# ['UI'f.J'UI'i#'fUIJ'fr UI[IJ'tuut'i#brfr J'n·

'f"~['ilbrfr t:.UIJ'wr: f>u'tUI"fbu, § 23-fr (3) UJ'ilt:.Uit{wuUipnLfilJUI'il J'bl (!'il'fnL

'ilblntf k=L J'b'il.[! 'tuurUJ'iiUI'il.[!, np 

A 
lxl ~ l+

laol 
(1} 

'lb"f.[!nLJ', nrurb'l ao-'il UI"UI'f 'f"{'JUI~frs'il I;' fruit A-'il llbUJswJ 'l"f'JUI

'tfrs'ilhpfr J' n'flll {'ilbpfrs J'bJw'fiiLJ'il'il 1;, f'UI'f.J'UI'il'fUIJ'fr Ult/.IU'f Ul'il'fUIJ'fr J'n-
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'?:"< [{! J'bJ /; lfbU19UIJ pn ["[' Ul'i#'fUIJ"iib['p 'fnLJ' Ulf'p J' "'f"L[p!J 1 f)bm£...u"fUU" 

(1) Ul'ilt:.Uit{UiuUirnLfiiJUI'il[! f'Uit/.UI['Uif'"'l nt J'fr X -rJ-b.[! tfr ~Uil'"'l UIJ'f 
PUJ'f.J'UJ'iltj.UJJ'fr UJ{'J'UJur t:.UJ'il'ffruUI'iiUJ[l 

lllu"tfrunt{, gwliqwgmt) ptlwJJ-di qnphmqpglibpml f{x) pwq_tfmliqw-
A 

tfJt fiwtfmp 1+~ ftlttlJ! qbpJtli umlitfmG k lipw ppmqmli h \m.f"'tbl!u. 

pntnp mptfmmlibpJt U'nl}nqGbpJt limtfwp: U.lu"ibu, tfbrl! '1-P"'Uir~t{wJ

h(x) f'UI'[J'UI'il'fUIJ'fr f)UIJ'Uif'J 'ii~UIUl" nL'ilb'iiUJl""' "f' ao=l, A=8, UIJ'f 

uUJt:.J' Ul'ile 'ufr'ilfr 9 fil frt/.e: 

U.n UUI .. J'UI'il{!, UUI~UIJ'il, untfnrwPUI(' tUirf.rUI'f.UI'ils PUif'af' I; UU1Uis

t{t1LJ', f)Uitn/{UI"fbu b[ilb J'b'il.(! f)bUJUI.(!['.(!{'t{nLJ' b'i#.(! J'frUIJ'i# frputf[UJ'il Ulf'

J'UJtn'ilbrfr UUI .. J'UJ'il'ilbrntf: u.JJ-J' ~2Uif'UI'ff'tfb'il Ulll• Ultfbtfr {.2'1l'PIII J'b

filmt'ilbr: llfrUIJ-UIJ'UI'iiUI~ .. UI,.~utt{nr I; "fr2h( 1 nr h[ilb 'il2t{nLJ' h'il UIJb 

UUI .. J'UI'il'ilbre• nrn'ils J'frp£.. ..,_bUl.[! I; "fUI['IIL'iiUI~ILb'il PUI'lJ'"''il'fUIJ'fr frpUI

~UI'il Ulf'J' UJUJ'ilhrf!J Ul "f Ul 'f {' Ul 'il n" f' n L n {' n "" 'il I; l 2_" f) Ul U

Ul Ul In " n L J', n {' Ul J 'f ..,_" U " U1 {' J' U1 U1 'il b {' " {' n .(! n {' 'f n J n L

fil J n L 'il n L 'il b 'il: bUJfr- 9"LJ.'I urUJ'il.[! 1 "L' pmt}_mqwG J, qmpn'lwfimt 
qmlibt gwliqwgw~ p.wq_tfwliqwtfJt tfJtmJii. qpmqwli wptfwmGbpJt tJ.bpJt6. 
umfitfw!iE: f•u~UI"ibu, 'fP9"L.[! urt/_UJJ- /; 0-f''f UJuurpl.UJ'ilp f(X) f'UI'f.J'UI'i#

'fUIJ'f! £.. [iln' 'l N 0-'il tfr'ilfr 'ilpUI '1-l'"'~UI'il Ulf'J'Uim'ilbpfr •fbrfr'il uUJt:.J'UI'ilf!t 

1-frUJUir~h'iiJ! 

<p1(xl=x"f( +} 
<p~(x) =f(-x), 

. <p3 (x) = x"< -7) 
PUJ'l.J' UJ'il'fUIJ''ilhpe t.. 'l"''ilb'iiJ! 'il f'UI'i19 'frUI'tUI'il Ul,..r Ultn'ilhrfr t[h rfr'il uUJr.

J'UJ'il'ilhre· {iln' 'l 'ff'UI'iiJ! tfr'ilb'il, t:.UIJ'UI"fiU"'Uiufr-UI'i#UipUif'" N" N2, N3 file-
. 1 

4_brl!' U.J'il J-UIJ'UJ'iiUI~ - p-Jtql! qtJtGJt f(x) pW([UwliqwtfJt qpmqwG wpU'wm~ 
Nt 

GbpJt umnpJtG uwfitfwGJ!. b[ilb '1.-'il f(x)-fr '1-l'"''t"''il Ulf'J'UIUJ'ill;, Ul"fUI .!.__£!' 
(J. 

o:>__!_, 'LJ'w'il at..m{, - -N2 £. _...!_ ptlbpe liwliq.Jtuwlimtf b6. f(x) pmq_-
Nt Ns 

tfmliqmtfp p u•gmuwqm!i wptfmUIGbpJt limU'wUfmmmuJuwG.mpmp UUinppli IL 
qbppG umlitfw!iGbpJ!: U.Ju"lfrunt[, f{x) PUJ'f.J'UI'il'fUJJ'fr P"l"l' 'f['UII/w'il Ulf'J'UJUJ" 
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1 . 
·thre p.u'l..ur.urnul h'b -· -<x < No .u'br..u1..uu.urm(il1n .. 'b'bhrfr'b, P"l''r pw• 

Nt 

. 9WUW~w'b wrJ' Utur'bhre' - N2 <x < _ __!_ tuhr,tu'i.tuttwr•u(il JNLh'b.hrfr'bt 
Ns 

' '1-rwf,w'b wrJ',uur'bhrfr 1.hrfr"' uwr.J'tu'bfr nrnzJ'tu'b t:.wJ'wr ~turblfr t
'Lfrrwnht r.huri.Jwl J'hfiln'l{!· '1-frsnL.[! ur'i.•uJ t· frr.u~w'b 'l"rJw~fr9'bhrn1. 

f(x)=a 0xn+a1xn-·l + • · · +an 

P'"'lJ'w'b'lwJ'e, (!h'J nrn .. J' ao > O: fil'n' 'l• WJhiiLr.burt.., ak-'b (k)-1) lfr'bfr 

pw,,wuw~w'b 'l"rJw~frs'bhrfrs wnwl.fr"'e· b(ilh "'l'l"ffrufr 'l"rJtultfrs'bbr 

J.lfr'bbfr'b' Ul"fUI f( X) pwqJ' w'b'lwJ''b {!'b'lr.w'bru•"f bu l.t r ~wrn'l 'lrwt,.u'b 

.LUpJ'.umhbr NL'bbhtu[l 'l.br'/_IU"fbu, (iln' '[ 8-'iJ lfr'bft fiU19LUUW~tuh 'fnpJ.u

·4fr!J'bbrfr pwswra.u~ wrJhl!i.brfrs wJ'b'bwJ'bJe: U.J'i. JwJ'w'bw~ 

k --1+ .. ~~~ 
.V ac 

·pftt\-e qfimGqftumfiw f(x) pwq_umfiqmU'ft ' qpmqmli wplfmmGbpft tfhpftG. 
· urufi.umfi-e, 

"r"l!• b'bfil.u'lrbtn'l., nr x> 1 t. al' a2' ... ' all-[ 'l"rJw~frs'bbrfrs 
jNLrWJlWhlJnLrf! pn/rttu(tphhtn1. '[rnJn'i. 1 fru~ 3k' 3k+ I' • • • , an 'fnrJw

· ~frs'bbrfr9 J"Lrwl!w'blJnLre' -..:.g fi11.n1., J'b'bl! ~'"r"'l b'bl! J'frwJ'b .frn.e
.rw9'bbl fiW'/.J'w'iJ'[UIJ'fr wrJb.j!{!l WJufrh_ph' 

f(xt :;> a0xn-B(xn-k+ xn- k+l+ .•• + x+1t= 

=a0xn,-8 

Bxn-k+t 
f(x) > .aoXn _ __ x~1-

xn-k+L- 1 

x--:1 

X n-k+l 

x-.1 

,. __L B V
-

X ..>~ 1 1 _ , 

ao 

-. . 

(2) 

(3) 

>(2) pw'bwa£.fr ifbl_ .j!MinW~nLUfr ptu~W'fJbrnLJ' h'lwJ wrmwC.WfLnnLfilJnLh(! 

,uurws'l.nLJ' t 'JrW~Wht WJufr'iJ.f!'iJ, h~tumfr IILhb'iJwln'l. (2)-{!' f( x )-fr wrJb

.j!{! ~lfr'bfr {uumnrb'b 'lrw~w'br U.Ju"ffrum/., (9) w'br.w'l.wuwrnL/JJtuh(! pw

;'/"'rwrn; x-fr wrJbl!'bbre tb'b .ltwrn'l f.w'b'lfr""'"''"l f(x)-fr r,.'"""'r "'r
J'w~~r'bbr, fr'bt I. ?fwr.w.'i,l'i" .. ,f tr '"'!1"'9m9'.L 1 
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oJ.brt..n~.J' 'lfrmwr~'l.wJ h(x) pw'l.J'w'b'lwJ'fr r.wJ'wr• 'b~wmfr m'bh'bw

l""-' nr k=2 £.. 8=7 1 WJU J'bfiln'J{! Lnwlfru . t- nr"fbu 'JrW~IMh wrJ'UJut

"i#hrfr 1.brfr'b uwr.J'.u'b 1+ {7 (Jfrtle• "r£! ~wrbtfr t- pnfr•wrfr'bbt frrh'bfr!T 

JhJ J'nmtu~UI wJ'pn'lt. fil1.n1.,: nr ~tfr'bfr 4-(!1 

'1-rw~Wh wrJ'wmhbrfr 1.brfr'b uwr.J'wh(! nrn'bhtnL f1W'/.J'w(ilfr1. WJ( 

Jhfiln'l'bhrfr9 J'b'b.j! ~zwr.u'lrh'b,e i..u J'jrwJh J'b~(!' "t.JD\.U\Dfift ubpnq~t 
ll.tu Jbfiln'l'b w'i.btfr J'bJwJw'l.wr t-, .[!"'"' 1.br!.nLJ' Z"'r"''lr'i"'J{!, (J~»J!r 
'lr'" pnfuwrb'b un'l.nr.upwr m.ulfru t' z.um l"'" "'r'IJnL.,.j!l 

'1-frsnL.j! m'i.wJ t- frrw~tuh 'fnrJw~frs'b{irm/ £.. a0 'JrW~UJh UJ"UI'l 

'l"r6wbn1. f(x) pw 11 J'w'b'lwJ'£!' ' bpl::i x=c qbtqj!nLlf f(x) pmq_lfrufiqmlfe· 
. h Gpw pntnp f'(x), f"(x), •.. , f(n) (x) fiw2npqwqmfi w.)-mGgJrutGbpfi. 
e6qn1.6ouf bfi. qpmqwfi wpdbj!fibp, Wlqm C pftt\e limliqftumfinuf k qpm
lfmG mpt!mmGbpft tfbpftG urufi.uwG: 

f>rn.e, f!UUI fil'hunrfr ptuhUJJ.£.fr ( mb' U § 29) 

f"lc) f(n) (c) 
f(x)=f(c)+(x-c)f'(c)+ (x-c)~ -

2
-

1
- +. ·. +(x-c) 11 ~, 

IJ'h'iJ.j! mbu'bnLJ' . b'b.j!, nr b(ilb x)-c, UJ"fiU W'/_ J'wumJ' ~tfr'b[r 

fuumnrh"' 'lr.u~'""' filM· "'lufr"'l!"'' x-fr ~»J'J"ffrufr wrJb,e'bhre th'b ':.ur"'l 
tfr'bbt f(x)-/r '-wJ'wr wrJ'utm'bbr, 

S1.wJ f(x) p.uqJ'w'b'l.uJ'fr r.UJJ'.ur r.wJ'W"fUJUltuU{uUJ'i. c filfr'ie nrn

'bhtfru o'lm"'~'ur t- 1.wr1.bt r.bmi.Jwl ~br"f• f(n) (x)-=n!a0 .uJ"''b9t"'l£! 
'lrw~w'b filfr'l. t• r.bml..u"fbu f(h-l)(x) p.uqJ'.u'b'I"'J'{! x-fr wf.n'l f/>nL'bbfr.u 

tt ~bml.tupUJr, 'I"JnLfiiJnLh m'bfr WJh"ffrufr Ct filfr'i· nr x> cl 'lb"f.j!"L" 
f(ll-l)(X) wJw'b9JWl£! 'lrw~wh · f;t . IJ.Jurnb'lfr9 · r.bml.nLJ' t', nr X)-Ct 'fh"f

.f!"'-" f(n--2J(x) UJJUJh9JWlh x-fr UJ6.n'J lpnLh~sfiw'b t I hzw'b.u~nLJ' t 'fUJIIL•· 

fJJm'b n~.'bfr '"l'b"ffr"fr C2 (ilfr'i., C2~CL' "r x>c2 'lh"fl!mJ' f(n-2>(x) 
.u6w'b91wl£! 'bnLJ'b"fhu ~lfr'bfr 'lr~»~UJ'bt &wrm 'b.ullblntf "'J'l"fbu, J'b'b.y 

l{awu'bb'b.j!, 'l.brl.w"fbu, J'fr'tttl.. nrn'bhtfr c filfr'i£!' 

tJnU.nn'b{! .tbpn'le. ftfrpwnb'be ofb{rb.nul 'lfrmwpftofiu~ r(x) P'"'l""'..,'l"'"" 'bft•uUY
.rw.tpt lTb'bl! nL~Jb'bl!' 

h(x) =11: 5+2x 1-5x3+8x3-7x-3, 

h'(xl=5x'-J-8x3-15x3 t 16x-7. 

h' ' lx)=20x3+24x2-30x+16, 

h' '' (x)=60x2-J-48x-30, 

h1V(x)=l20x-+48, 

h Y(x)=120: 

~lszur I; uurnL'fbl ( filbftnul ~np'bbpfr .tbpn'lnof); np · P"l"l' · "'J" P"''l""'"''l"'.t'bbpf!. · 

'l'l'"'ftw'b b'b x=2 'lbuwnulr 1/.J""l""""' 2'' Pfr'li!. ~w'b'lfruw'bnL.r I; h(x) P"''l""'..,'l"'"" 

"fpwftw'b wprfwur'bb{'/r ""{'"';, uw'irfw'bf!., • rf/r IUf''fJnL'b[!, Rf'f!. . z~ur .uofblfr 62'Jf'""' 1;, [!IU'J, 

<{bphnLd nL£'/r2 JbfJn'l'bbl'nof ""'"'91,.J'bbpf!.< 
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h(X} pwqtlm'b'lwJf, f'"'llmum~,"iJ wp.!mm'bkpp umnpft'b uwr.Jw'i1 p 'lm'bbl'"· r.w

'l/tmwp~b'it(:' <p2(x)=-h(-x) pw'fJ"''b'luufel 1 .Pw'bft "{' 

'f~ix·)=x 5 -2xi-5x3-8x!-7x+3, 

<p' 2(x) =5xi-8x3-15x2-16x-7, 

cp2''(x)=20x3-24x~-30x-16, 

<p2'''(x)=60xi-48x-30, 

<p1i_ (x) = 120x -48, 

<p ~(X)=12Q, 

""It f'"l"f' "'l'l pwqJw'b'lwt!'bbp[•l ft'i:ti."lbu r.£2"' I;; ""'"''lh[J 'lf'"'~"''b b'b, x=4 'l,"l_ 

-I""J• nLpbJ'b 4 Pft<Jp r.w'b'lP""''bnt.J I;; cp 2(x)-/t r.w.!tup 'll'"'~w'b wp.!wm"hbpft <Jkpp'b 

""'r,,f,"iJ, !. "'J'f U[•umi!.wnn<J -4 flf1e ~fp'bf h(x)-/• r.mJ"'I' pmswu,~w'b mpJwm'bb

l'P umnpft'b uwr.,fw'ht 

'J.frmwp~ktn<J, <Jkp£•uU[hn1 

<p11Xl=-x"h ( ~ )=3x'+7x 1-8x~+5xL-2x-;--L 

<p3 (x)=-x0h ( --+ )=3x'-7x 1-8x3-5x2 -2x+l 

P"''IJ"''b'lw.!'bbt'l'• 'bnpfs tf'l'"'"htm/ "i;nLmn'bp JbfJn'll'.' JL'bl' 'bpw'itq r.uuf,p "l'"ll,u 

'lf'"'~ut"h wpJmm'bLpp <Jbpft"h utu~tfw'b'bbp ~'lm'bl.'b.j> r.w,futU[WmtuuJuw'bwptup J /, 4 

filtfbp/!_ 1 r.bmltwU[Lu hlX) puu{tfm'b'lun!Jt 'll'"'~w'b wpJu,.n'bhpp umnpp'b ,..,r,,/m'b qr.m'b-

1 1 
'lfrutu'bw -=1 flf1e• l'"'ll'"""''t"'"h mpt!tum'bhpf <Jhpft'b umr.,fw'b' -- fiNe• 

1 4 

UJunJltumf, htX) pw'fJw'b'lmJf 'll"'4"'"h "'l''fuun'bbpf'_ '1"'""'1np<J,.; b'b 1 b_ 2 
1 

fJ<Jhpf Jf£"• f'"'9muw~w'b wpJ wm'bbpf'_' -4 !. 
4 

fJ<Jhpft Jf£1u ll.;u "'l''I/"L'h(!l'. 

2"'"' l'"" r.wJm.ltuj'bby<J•nJ I;; wJ'b "'l"IJ'""h(!p r.bm, "l'l' 'l"''b,fbg tfbplwLJ 'll'"'

tf>Hl' 'IP"'"'t'~t.Lf'"' 

§ 40. t'mnqu.ip ptmpl:itiwb 

Y.JrfJ' J'b'b,e IUh!J'bnuf b'b .J! Jr p w ~ w 'b 'f: n p J w ~ [t !J 'b b p n t{ f( X) 

, p w 'l J' w 'b '1 w J' /t [t I' w ~ ru 'b IU p J' w m 'b b p [t (il t{ ft J) w p !J [t 'b 1 f,'b'l 

npnLJ' J'b'b.g ~r:.bmw.ep.fJpt{hh.J! ft'itt"fbu pptU~Wh IU('J'IUtn'itbpft f!.'j,'ff:,Uibntp 

.(ilt{nt{, w Jh"fbu !; l 'f('IU~w'it wptf utm'itbpf:t {tl.fnt{ IlL pw!JIUUIU~w'it wpJ' wm-

1 1J'b"he h(-x)-f pn[uwpl.'b <JI.pg'bnd L'h(!-h(-x), npmfr.burl. 'tJnLmn'bf ,f!;

.fln'lf tfrpwnhlfmt.fJ Jw'h r.~.~~J tup uufw'l 'l"['.;UI~P!/f'_ "lb"'l! I;; 'll'"'ft w"h tf'hpt <p21X) 

P"''I.Jw'b'lwt!f wpJwur'bbpf 1L'"'• r.wuftut'btutf f;;, '~•tw'hf WJ'l pn<JmJunLfJJnL'hl'_ n:_ Jp 

..,,ll.9n<-fl JnL'it ~f fln'l'bnt.lll 
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'bbpft (ilt{ml LUII.LUbap'b /,J f!.h'J-t:,Whpw"f/Ut, mt{wJ- a TIL b uwr:.J'w'bhbpp• 

J'{tp_b. 'f:tn'itt{n'l wpJ'wm'bbp[t (ilt{nt{: '1-nJnLfiiJnLh nL'bb'b mpJ'•um'bbp[t -6.2'lPPLrk 

{Jftt{f!. npn'bJ.l"L J'{t .ew'bft J'b(Jn'l'bbp, f!.h'} npnLJ' 'bpw'b.e pn[np'b !;l uwu

mpq J'bJHJJ-wt{wl b'it. 'bpw'it!J ,/bl wn.mt[bl J)wpJ'wpJ"! tlmm.ptfp tfbpnqll ],, . 
npf!. b. w1rJJ' ~2wpw'fpt{p: 

),wfu J'nLJ-b'it.e J'{t uw/)J' w'bmJ', "Pi!. ~O'f:UIW'f:npJ-t{{t 'bwb. t:.wp_np'J 

"fLU('IU'fpLU/f> nLJ' l 

'}ft!Jm.,e mt{wd- I; 'lP"JP!J mwppbp /tptuqw'b (ilt{bp[t J'{t ~wp'f:mt{np
t{wJ- t[bp2_wt{np u{tumbJ', op{t'bwq' 

L 3, -2, L -4, ~8, -3, 4, 1: (1) 

(2) 

lfb'b,e mbuhnLJ' L'it.e• np 'b2m'b'bhp{t {2} u{tumbJ'[t J'bp_ t_npu w'b'lwJ' 

hrwp ~"'1./JP 'f:m'bt{nLJ' b'b /)wqw'lPl' 'b2w'b'bbp1 'b~wtnp nL'bb'bwlnt/. 1UJU 1 

wunt.J' b'it, np (1} ~wp'f:wt{npt{wd-- u{tumbJ'nLJ' mbiJ.p nL'b[t l_npu 'b 2 w

'it w <[r n fun 1.. (il J n L hi b2w'itwpnfunL(il[nL'it'itbp[t (ilftt/.1!.• t:.wu~m'itwlft 1;-, ~wpb

lP !; f.w2t{bl 'll'"lP!J mwppbp [tpw~w'it (ilt[bp[t wJ'b'b J'{, ~wp'f:wt{npt{wd
t[bnwt{np u{tumbJ'ft J)wJ'wpl 

Y.trfJ' r14rmwp~b'b.e /tpwqw'it 'f:"l'Jw~ft!J'itbpnt{ f( X) pm'l_J' w'b'lwJ' 1!., 

f!.h'l nptnJ' b'bfilw'fpbl"'- b'it.e, np f(x) pw'l_J'w'b'lwJ'c p w 'l J' w"' w ur ft ~ 

IU p J' w m 'b b l' l n L 'it ft• .ew'it{t "I'' LUJLW"fbu, J'b'b.[J qwpn'J 1;-p'b.[J WJh 

pwrfw'bbl pp b. pp wJw'it!JJIUlP f!.'it'lr.w'itnLp wJ'b'bwJ'bJ-- pturfw'itwpwp/_t · 

t{pwl Ppw~w'ir 'f:"l'Jw~ft!J'bbpnt{ 'll'"JP!J mwppbp pw'l_J'w'it'lw.J'ilbp[t 

f(x)=f0(x), f1(x), f~(x), • • • , fs(x) (3) · 

t[L[12.wt{np ~·up'fwt{npt{wJ u{tumbJ'l!. qnt_t{nt.J' I; tlmnt.pup u~umbtf f(x) · 
pw'l_J' w'it'lwJ' /:t t:.u.J' wp1 b(ilb pwt{wpwpt{nLJ' b'it J)bmb.Jwl "f"'J)w'itl'bbpf!.• 

1) (3) u{tumbJ'{t f.wpb.w'it pw'fJ'w'b'lwJ''bbpf!. l_nL'bb'b f!.'it'}J)w'bnt.p 1Up

J' UJtnhbp: 

.2) f,( X) t[bptft'it pw'l_J'w'b'lwJ' 1!. l nt.'itp /tpwqw'it wpJ'wm'bbp: 

3) b[ilb a-'it (3) u{tumbJ'ft fk(x) (l<k<s-1) J'{tp_w'b~lu'l pw'l_J'm'it- · 

'fiUJ''bbpfr!J J'b~[t {tpw~w'it wpJ'wm 1;-, IU"fiU h-t(a.)-'it l.t fk+t(ct)-'it nL'irbb · 

mwppbp 'it2w'b'itbp: 

4) b(ilb a-'it f(x) pw'lJ'w'it'lwJ'f! {tpwqw'it -pJ'IUur 1;-, IU"f"" f(x)f1(x) 
wptntu'ff1AU1[;:! <[rnfunt.J' I; 'it2tu'itf!. J'p'itnLUI!!J "flJnLu, bpp x-'it w-6./ztnt/. IU'it!J

'itiiLJ' I; « ~hmnt{l 
U.1'it f.IUp!Jf!.' (ilb "'P'll"./J JnLpw.[JIU'itunLp P"''lJ',..'it'lwJ' nL'it{t" tmnt,p

,1/t upuurbJ', ~'1/:tmwp~t{ft umnpl.t, pu~ ,..lrfJ', b'itfilw'fpbtnt/., np f(x)-c 
"'l'l"I.Puft u[tumbJ' nL'it{t, !J"Ll!J mw'il.e 1 (ilb ft'itt"'bu ~wpn'l I; IUJ'it o'lmw

"f"l'Jt{bl /tptu~w'it wpJ'tum'itbp{t (ilf:tqf!. ttm'itbl"'- f.u.J'wpl 
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bfilb c f!rw~uih fil/!11!. m1wd- f(x) pwqJwhlJ-wJf! wr.!wm }_I;. f!u~ 

1( 3 }-h UIJlf fli.Ulfd UlhlJ-IUdp r:.wJ Ul(' l; UltiL('dp uf!umhJ I; I U1UfU1 1b ('9bb'il,e 

f\c), f 1(c), f2(c), · · . , f3(c) 

./trw~wb fi11brf! upumbt! r.• hpwha{•a 2_h2_b'b.f! 'll'"JPh r:.w1wuwr fl"l"l' 
[iltlbre 1.. JhwawJ ufwmbJnr.J 'bzwhwr/_rnpllu.(ilp•r.hhbr•l! [tl/r1e hzw'bw

IJ.b'b,p W(c)·n1· W(c)-'b ~wh1whbh.f! fi2_wfifibp~ t}tmpDJum:.pJwfi plul f(x) 
pmqd'wfitpuu~ tmm:.pu~ ( S) u~umbUn-._u x=c qbuu~nufl: 

f>rw1rua/! I; t;bml...lwl wntu2_W1ff'nLfiiJ"'-h(!l 
l; 111 n L [I d p [il btl(' h J W hi b[ilb a IJ. b ~pmqmfi pqbpe (a< b) pwq

tftoU}Ul\n~q wpuwmfibp ~m.Gbgnq f(x) pwquwfiqmu~ utpuwmfibpe tbfi, 

-mu1m W(a)>W(b) 1... W (a)-W(b) mmppbpn'-pJn'-~e !lwt{muwp k f(x) 

pwqurnliq.wu~ a 1.. b ptl_bp~ d'hiL efiqmb- ~pm~rnli rnpuwmlibp~ pq~G: 

lltu"lftun1, f(x) pwqJw'blfwJp a " b fi11brf! Jf!tl.. (!hl[wd- f!rw~wh 
·•u{'Jwutbb{'p /jlp1f! npnzbtm t;wJw{' (t:',pzba'bmJ bb.[!, "£'' (!Utn Uf"'Jdwhp 1 

f( X)-e l'.,;'lJ"'UfwmM · wrJwmhbp }_nthp) r:.wr~w1np /; JpwJh nrnzbu 
(iJh wl'l pwqJ whlfwJp llmmr.!f! upumbJ /! Jb2_ hzwhwr/_rn[unr.filtnr.hbb

r/! fiiMe "r.f!whn~1 I; P".f!rwhm.t a filt/1!.'1 b fl1fth whahbtf!u: 
fil'bnrb.!wtf! W"fwan•aJwh r:.wJwp mbnhbh.[! 1 (ilb ph}_Ufb·u (- rfrnfu

"fnr.J W(x) filM£! X•p w6.Jwh IJ-b"l.f!"r.JI 'Pwhft IJ-bn X·[! wr.btn1 lP 
/;whlJ-ft"lbt llmnr.rJft (3) uftumbJft puulJw'b'lw.thbrftfl n}_ Jb~ft wr.!wtnph, 

"'tlf upumbJf! pwqJw'b'lwJhbrft 'bzw'b'bb{'{! tl'h rfrnfu1ft, t:;br.nl..w"lbu, 

W (X) {l/t1(! ~J'bw whr/_rnipn{ut lihnrr:.ft1lfl'w, ft'bt"lbu 1... h~wmft m hbhw

l"1 llmnr.r.!ft uftumbJ{r uw'>.!whnr.Jfta 2) "fWJdwhe, Jbq Jhnr.J 1; .[!(!h

'hnr.filfwh wtt'itb[ br~nL 'JUUf.f!• X•/t whamd(! fk(x)(l<;;:k<s-1) Jft2_wh

itJLU[ flUI'[dWh'Jwdbh('p9 Jb~ft Ul('dwmn1 b._ X-/t Wb9nLd(! t;b'j,9 P('\ fJx) 
,p.wqJwhlJ-wJft wr.!wmn1/ 

fl'n'q et·h i/th/t fk(x)(l<k<s~l) pwqJw'blf'mlft wr.!wmt ll.nlfb"l-

• .J!-m.J, t;wJwawl'b 1) Ufwt.!whft, fk-r(a)-h 1... h_,_r(o:)-h '1l'"/P9 mwrpbl' 

.b'bt ~butl..rupwr, ~wrbtft I; 'lmhbl WJhUfpuft 'J('W~Uib s P/!1. lf:"'-9b b._ zwur 

P".f!l'' "r (a-s, a r:.wm1wJnr.J fk-t(X) b._ fk+t(X) rwqJwhlJ-wll'bbre 
l_mhbhwb Ul('dwmbb(', m.ump b._ "fWr;W"fUibbb r:.wumwmnth hzwhbb('l (!b'J 

nrnr.J, r:.wJwawJb 3) "f~Jdwhft, IU J 'J b Z W b b h (' (! U1 1U (' fL h (' b hi 

ll.lumbqfta t:;bml.nr.J 1;, "{' 

(4) 

(5) 

1 ,.'bl!'bf.'is r."'u~w~•wlf. 1;, "l' f(x) 1'-"''I./w'b'l:w.!J. ?;u.mr.!J. uJ.umlnlnu! 'b2w'b

·'hbrJ. .pmf. .. Jun'-P'i"'-'b'b l!.'i,'l:t;w'bnL{' n].p'h]. l"'-'bp h•' f(X) p.m'l./,u'b'l:wdJ. 'b2"''bp .pn.pn

Jun..(<IJ:u'b r.bm, nr mbttf. I; nL'hb'b .... .t x-P UIJ'f: l'"''I.!w'b'l:w.!J. wr•lwmf• 1rUIJn1 Ul'bg-

"'i,btf.": -
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ft11brft uftuwbJhb('p,'J Jlll('W.jfWhUnL('h mhft · 6.ftzm Jb~ bzwbwtftn

[umfiiJIIlh\ wh~w[u wJh pw'bfta, filh ft'btUfftuph hh h(o:-s) b._ Mo:+s) 
f11hrft hzwhhhre: ll.lu"lbu, opft'bwlt, bfilb fk+t(X) pwqJw'blfwJe IJ-ftmwr~-
1"'l r.utm1wJmJ pwowuwl[wb 1;; ftu~ fk+t(X) pwq.!wbl[wd[!' lf{'Wftwb ih· 

bfiJb fda.-s)>O, fkf:x+s)<O, wUfw (4) b (5) uftumb.thbrfth r:.wJwUfw-
mwu{uwhnr.J bb bzwbhb('p r:.bwJ.. JW[ UpumbJhb[t{!• 

ll.Ju"fftun11 b('fl X-h wh9bnLd I; limnr.rJfr upumUdp dpt_wb~JW[ 
pruqJ WblJ-WdlJb('pfl Jb~ft W('dwmn1 J Wtlf uftumbJmJ bzwbwpn{unLfil JIILb-

hb('{! ~wrnq b'b JftwJb mbqwrfrnfu1ht 1 pwJ9 n}_ 'bnr/ta wnw2w'bnr.J b'b b._ 

nz l;l whr:.bmw'bmJ, 1.. wn "fWmr.LUttm{ W(x) [rlft1'b WJIJ-UfPUP' 

W b 9 d 1U h lf b Uf .{! IlL d 1_ " p If [u 1 n L d I 
'1-ftan<.[!l dJtllU ~n'[Jftg, i.l•h t:',bh9 m1wJ f(x) pwqdwblJ-Wd/t W('dutm• 

1;: ~wJwawJh 1) Ufw!Jw'bf_t, a-'b f1(x)·/t t:.wJwr w{'Jwm z/t t/th/t: t,hmb

•[wpw£'1 lf:"J"L{fltnt b IlL bft WJh"fftu/t 'ff'Wftw'ii €, filft11 If(' ( Cl:-€, 1 il +s) 
r:.wm1wJf! t/t UfW{'nr.'bwftnr.J f1(x) pwqJw'b'lwJft LU{'dwmhb{', 1.. WJ'l. 

UfWmfuuttn1 f I( X)-{! LUJ'f r:.wm1wJntd UfWr,UfWhiiLd I; r:.wumwmlltb hzwbl 

b[tlb "'l'l 'bzw'be 'll'w~wh 1;, tu"fw, eum 4) Ufw!Jw'bf!, ft'b.f!e' f(x) pwq• 

Jw'b'lwJe, X·[! a-n1 tu'bamJ ~wmwrbtftu, hzw'be rfrn{untJ I; Jftimufttl 

Ufl!n<u, wluft'ii.f!'b' f(a.-s)<O, f(o:+e:)>O: fl'1brft 

f(a-s), f 1(a-d h f(a+e), f 1(a+EJ 

uftumbJ'bbrft'b r:.wJw"lwmwu{uw'bnr.J b'b, t;bmkwpwr, 'bzw'b'bbrft 

-, + [, +' + 

uftumb,fhbre• wJu/th.[!h' llmntr.!fr uftumbJntJ ~"l'l"'-J 1; Jb~ hf!-· 

z Ul b w •fr n /tt n L fill n L bl 

Pu~ bfilb fi(X)·/t 'bzwh(! (o:-s,. et+s) r:.wm1wd-llLd pwawu.u~wh 1;,. 

LUUfW' IJ-W('aJWl 4) "fWJdwbft zhnr'>ft1, X•/r Cl:-n1 LUb9'iJb[pU f(x) pwq~ 
Jw'blJ-wJe rfrnptmJ I; 'bzwh(! Ufllmufta Jf_t'bmu, w1uft'b.f!'b' f(a-s)>O,. 
f( a.+s )<O, [i11brft (6) uftumb.thbrft'b w1JJ r:.wJ w"lwmwu{uwhntJ h'ir 

'bzw'bhhrft 

+ h 

uftumbJhh('(!• WJu/tb.[!b\ llmnt('dp ufrumbJmJ bnrfts ljn (' l_ n L d I; J b fr 
h z w b w r/r n {u n L {J l n L bl 

Ulu"fpun1, W(x) p~lle tpnJuqnd }; (x-~ muifmli '}DU[(!n-t.:u) U~WJG. 
f(x) pmqumfiqwu~ WJlUmmnq X-~ mfigfibt{m1 e6q npnut' WJ'l q.btq(!nuf 
W(x)-~ tpn.}?pmfim.u k fi~2_m Ubqnq: 

Urwhn1, w~'bbrl..nrb'b, &mmrJft [ilbnrbJw'b·w"fW9"'-91h!J: flr"lbuqft 
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""1'1 (ilbnrbJ-IP9 o'fuu[b'b.e f(x) p~»'lJ-'iJ'I-JP Pr-~-'b -rJ-m'bbrp f!'b'l-

1>-'bmr (rlp1f! 'f'"'bblnL t:.-.r-r~ P-1-~-'b t- "f'Ufhu a 1hr9'bhl p~»9""'-
''f-'b IU('Ifl»mbhrp umnrpb U1Ut;.d1Ub(!1 pu~ nrUfhU b' 'f('IU~IUb IU('diUUJbb

rP 1hrp'b u-t:..t-'bc: 0-~-~'b~ -1hLP t:.h2m I; 1-r1hL t:.hmt.J.-L ~hrUf• 
2_bnrt:.P1 § 23-mJ ~»Uf~»9nL9'[~»,} lh,J,J,..!.P• 'f"J"Lfiltm'b nLbp ~»JbUfpup 

''lr-~-'iJ N (rip•[, 'fiiL9h [,_ 2111111 Jbt}l np [xi > N 'llrUf.enLd 'C;mmr.!p upu

mhJp P n l n £' P-'lJ~»'iJ'f~»J'bhrp 'bt_-'b'bhrf! ~t:.-Je'blt'bh'b Prh'b9 -1-'1 

•u'b'lw'f'bbrp 'iJ2~»'iJ'iJbrp t:.hm: ll.u funu.en11 'fnJmfilJnL'iJ nLbp x -'iJt:.~»Jmp 
"'J'b.ew'b JhJ 'lr-~-'b -rclh.el nr (;UIIILr.!p upumbJp P"l"f' P-'lJ-'iJ

'JWJ'bhrp' 'lr-'iJ t;.,uJu,Uf~»UI~»ufuw'bn'l -rclb.e'iJbrp 'b2-'b'bbre t:.-Je'iJ~'bnLJ 

h'iJ prh'bs IU11U'f 'f II(',} IU ~ P 9 b h (' P b21Ubbhrp t:.tm. X•p I»Jif ~»rJh.(!(!l 

n ('(! t:.-21h L"L -'bt:.r~»clh2m nL (il JnLb l.~-1 UfW !.,/ -5.-~-'bnrh'b 'iJ 2_-;._~1 wJ 

.1; CXJ up.!1ntm[: IJ'JnLu ~n'lJP91 'f"J'ILfilJnLb nLbp X·p pm9~»['.1~»/f JhJm

fiJJ~»dp ~»Jb.[!"''b Jht} pu.~9~»u~»lt~»b -rJb.e~ "{' 'C;mnLr.!p upumlt.!p p~»'[" 

dWb'fwJ'iJhrp' 'ff'Wb t;.IUdWUf_UIUJWU/wwbn'l wrJb.e'iJhrp b21Ubbh('f! t:.wJ

f!b~bntd h'b prh'b9 -1-'1 'f"I'J-tfp9'bkrp 'b2-'b'bhrp t:.hm 'l"'l'f ~»ump

f.w'bp pw'lJw'b'I-J'iJbrp t:..w.!~»r "- ~»1w'f 'f"rJ-~p9'bb1,p · t:.wlt~»'JPl' 'b2w'b

·iJhrp t:.bm' lth'bm ~»umpf.w'bp P-'l.t-'blf~»'f'bhrf. t:.-Jwr· x-p -n -rclh.ee 

Uf_WJ'fw'il~»1nr1h'b.e b2~»bw~bl - oo-n1: ( -001 CXJ ) t:.wm1wJnLd1 w~'bbrb

t/_nrh'b, Uf1»['11LbiU~1mJ b'b (;UJnLr.!p upumbJp P"L"f' P-'l""'b'f~»dbhrp yn

L"l' pr-~-'iJ -rJ-mi.hrf! t., f"'u'b-1nr~»Ufh"l f(x) P-'lJ.a'b,fwJp pnlnr 

Pr~~~~-'b -r.!-m'bhrc: '1pr~»nbln1 (;mnLr.rP [JhnrlrJ-'iJ -n t:.-~~~1-JmJI 
Jb'iJ.e ~'fm'bb'iJ.e ~»t'f -r.!wm'bbrp filP1f!1 pu/1 'C;mmrJp (ilhnrb,f~»JP ~p
rwnnLJ f! ( - CXJ I 0) A (0, CXJ ) t:.-.m1UIJ'iJbrnL ,/ t:.wJ IUUf_WIJJIUUfuw'bl»pwr 

UJIU[PU t f( x) p~»'[d1Ub'f1Udp P"'91UU1Ulf~»b [,_ 'fr-~w'b wr.!-m'bhrp filP1e: 

IJ'b'l J'iJnLd /; 9"LJ9 UJ1U[1 np ~Jltll~tufi qnp~tu~~gGbpntl 1 p.wq_tfw
'Ul\Umft~ wpuwmGbp 1_mJibgn.'l JDt.JlW.I!wG,!_Jnt.p f(x) pwqumGqwu nt.G~ 
tmm-puft u~um.bl{: U.J'IUfpup upumbJp ~-n.nL9Jw'b t;.~»Jwp o'f'"~»'fnr,}-

1n'l m~»rpbr Jhfilmf'bbrP9 JM,.e ~2-r-'lrh'b.e .!bite' "'Jb'b-'fnrJ-,}"'

'f-'be: C'iJ'InL'bh'iJ.e f,( x) = f'(x)l "t'"1 1»Uf1Ut;.n11m.J t (;UJnLp.!p upumhJp 

u-t:.,f-'iJJ-'iJ 4) · Uf~»JJ-'bp p-1~~~r-r1hw: />u~-Ufhu1 b(ilb o: -'b f(x) P-'l

J-'iJ'I~»'fP Pr-~-'iJ -r.!~»m /;1 ~»Uf~» f'(o:) =f= O: G(ilb f'( o:)> O~ ~»Uf"' 

f'(x) > O a. IJhmp 2f'l_ w~~»J.f!"'JI t:.bmi.-Ufbu x-e a-n1 w'bs'blrlpu f(x)-e 'b2 ~~~
·iJe 1mptm.! I; Jp'bmup9 Ufl!.nLu. "'!.'b ci-J-'iJ"'~ 'J~» t.p2mlflp'bp 'b-t.f(x)f1(x) 
W('ln1Uiff'J~»[p t;,IU,/ W('l 'tnLJblUbd IUb 'fWUJn'liiLfilJnLbbb('f! 4Pf'IDII.b[p b'iJ k 

f'(a.) < O ~Uf.f!"'J: P-cl-'bb'b.e~ -liwLt:.bmt., f(x)-e f1(x)-p 1r-~ A -n 
pwJwbdJDb dbwsnr'ff!\ 1 b (' 9 f' 1U,} t;. W ~ 1D rt 1D ~ b 2 W 'iJ n 1• f!b'fn&.

'iJh'iJ.e "f'Ufhu f2(x)~ ~»Jup'b.[!'b' 
f(x)=f1(x)q 1(x )-f2(x ): 

P.il'l~w'br-'!lbu 1 kjilb fit-1 ( x) "- fl x) P-'lJ "''b'lwJ'bbr'b "'f''fb'b 'fm'b1"'J 

2 tl4 

b'b1 ~»Uf~» h +l(x)-e ~tp'bp fk + l-P fk(x)-p 1r- p-cJ--'iJJ-'iJ J'bw9 11f''ff!' 

.4_br 91-,} t:.w/lUitliU~ b2~»iln1' 

fk-t(x)=fk(x)qk(x)-fk+ 1 (x)• ( 7) 

ll1umh'l 2"'1'-'1£'1,..,} Jbfiln'lf! '""'f'Phr1nLJ I; f(x) [,_ f'(x) p~»'[,f~»'iJ
·'1"',/'bbrp 'b~"''"J w.! p ~Pr-n1~»,_ /;1~LP'IP:-l'fnpp(i1Jp9 J p~»J'b ilr-'bn1, nr 

J'iJ~»9"£''1P Jnm ,uJh'iJ ~nb'f~»,f b2~»bf! •pn/111[•tLd f;, "- t;.~»2_nf''1 p~»cl~»'bnL

Jl! ~wm~»r1m.J I; -r'lb'b t:.-~-'IPf' 'iJ2-'bn1 1ht~9l'-J -n J'iJ-9"f''fP 

1rw: ·#-'Up nr f!'iJ'It:."''bnLr UIJb'iJUI,Jb,} pouclw'bUirUirf! nrn'bhtP" 'iJ2JUb

"bhpp ~»J'IUfP''P qrmfonfunL{iJJm'b'b 1;-~~~~'b tl;, ~»Uf~» Jbr Uf£'"9hue ~w'b'f t 
UJn.bnuf f( X) [,_ f'( X) pUI'[d~»'iJ'fwd'iJfrrp f!blft:,WbnL(' IU,fb'iJIUIJ"b,} p~»JUJbiU• 

l'"'f'f! t;.UI'b'fpUU1911'l Jp nrn2 fs( X )-p 1£'"'1 f!b'l nrnLJ, f(x)-p dnUJ P-'l

.JIUUfiUIJJM "'rJ-m'bhpp pwyiii~UIJbli>L t:..bml.w'b.emJ. WJIIp'iJ.e'iJ' 'bpw" f'( x)-p 

•pn/UUI'JUI('.l.UipUif' Uf"'f''l [pbh[nL91 ~t:.bmbp, nr fs(x)-e "'UIUUJII('b'b 'lf'IIJP9 

urwrplrr Jp "r-~w'b {ilp1 1;: 
ll.tumh'lP9 pp111Ld I; I nr Jhr ~n'lJP9 ~UIII.nL91"'J P"''l''"'b'IUIJ'bhrp 

f(x)=f
0
(x), f ' (x)=f1(x), f2 (X), • · •, fs(x ) 

.upumhJe pu.~•[tu['"'f'nLJ I; 'C;mnLrJp "PumbJp u~»t:.J"''iJJ"''iJ 'bwt. 2) Uf~»r 

.J~»'bp'b: 1) Uf"'!.'fw'bp pw•[•urwrhl'b wUf"'!J"L9hlnL t:.-Jwr b'bfil~»'frb'b.e, 
fila h(x) [,_ fk -;- t( X) t:.wr"-"''b P"''lJw'b'I ... J'bhr'b m'bh'b 0: f!b'l~w'bnLr UI('

JIUUJ: U.l'b "-·fw'bw~l (!llln (7 )-pi Cl-b ~lpilbr wrdUIUJ h. h-t(X) P"'_'l

diU'illf1Ddp t;."'J"'r: ll'b9'b!tln1 

fk-2(x )=fk-t( x)qk-1 (xl-fk(x) 

t;.Ul1UIIIU1f'lllfilJU1'b(!1 Jh'iJ.p ~UUIUibUIJp'b.[!l nr (l-b t;.U1b'fp11111bnLd t- Ul('diDUI 

k fk -2(X)-p t;,UI,/"'f'l (;W('nLbW~h[n1 WJbnLt:.hml.l ,fJ.'iJJ! ~UUJUI'iJWJpb.[!J np 

\l-b t:.Uib'fpUUibntd I; r'b'ft:.UibiiL(' Ul('dUIUJ f(x)-p k r(x)-p t;.UidUI('I II('(!• 

u~»t1 ,u 1'b~ t:.w~UiunLJ t Jbr b'bfil-'lf'"LfilJnL'bilhrp'b: •{hrf"'Ufbu, 3) Uf~»r 
J"''bp P"'1"'f'"'f'nLdf! mbdpf"'~w'bnrb'b p[umJ I; (7} t:.w1UJUUJ('nL{iJJnLbp9• 

.h(ilh f 1Ja.)=O~ ~»Ufw fk-t(a.)=-h+I(a): 

,pwqJw'b'l'uJp 'bfttumJuufpt £:'b'l n[tnuf Jb'i..[!. 'bw[utu''lbu tb'b.[!. umnL'fP• np h(X)-r: 
puulJ""'lwmpft wptlmm'bbp tnL'i.p, .[!.tuhp np l:mn LpJp upumb,fp ftwnnLs.!w'i. .J.bpb.nLJ 

~Wl'"''ll'ofwJ- Jbp"'ll': dpwJwJUI'i.wft ~utrrutJnLJ I; pwqJut'i.'lutJ[• b. 'j,l'"' ut~ut'b9J'"lP 
•fn[uw'lwl'A. "l"'l''l tf'itbll': umnL'lbtnL f.wJwr• 

IJp('wnbl"'f 'b2.J.w~ JbfJn'lf':1 'lm'bb'it.[!. l:mn L(''Ip "P"mbJe: h(x)-p f,"'J"'l'' f:b'l: 

-nrnul rwJw'i..Jut'it "ll'"9bunLJ, p "''"l'Pbf'n LpJn L ~' l•.J.ftlf•'fp "'l'l"l'PPJf9• Jb'b[! fte:

J!"''l'lw"lwmftb'i.p It Hr"wmb'b.[!. tl[•wJh ftwt!mJwftw'b '1: I' wIt w 'b fJ.J.brno/. 1 .{!.tu'bp "I' 
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J''i,u,'f"l''l:'bkpf. 'bzw'i/ilkpp l';mntptfp tfkEJn'l:n'-J' ~ptf'bw~.,'j, 'l:hp k'b fum'lnuf 1 lfH•e· 

, .tumw'bw'be "'l""lP"P u/wmk,f' 

h(x)=x'+2x L-5x3 +8x '-7x-3, 
h1(x}=5x'+Sx3 -15x2-j-16x--7, 
h~IX}=66x3 -150x2+J72x+6L 
h3 ( xl=-464x2 + 1135x+723, 
h 11X}=-32 599 457x-8 486 093, 

1' 
flpnzk'be "'I" upuu.lo!f. f'"''lJ'w'b'l:wJ''bkpf• 'itz!!•'it~thpf' X=, /,_ X=x 'l""tl'k-

pn<-J', npp ~w,fwp1 f.'bzutku 'ht1ko, ~mp~m1np I; 'bwJki Jp".nJ'b "'l'l i'"''l'fu.'it'!"''f'bkpp· 

w1w'l: qup.)-w~f.o'i.kpf. 'bzut'b'bkpf.'b !. pw'fJ"''it'fwtf'bkpf• wumf.O..u'it'bbpf•'it 1 lfk'bP-' 

tuuuu'hw'be WJnutf.nf. "''ll"'-"lh~' 

'itzw'buu/wfu nt £1 I"' 'b
'itbt'P PNe 

4 

ll.J""l'"'""' x-e -cc-f.o +oo-f.'i. m'bo'i.btf.n, l';mn<-p•!fo ujtum/;,fp ~npo'i.nuf lj; 
kpbe 'bzw'bwtfmfun<-fJJnL'h, ~bu.kwpmp, h(X) f'"''lJ'w'b'l:w'f'j, ,._..,,, O.folm bpbe f.pw~w'b· 

wpJ'wurt lJ.Juu.k'lP9 kpknuf 1;, np 'b.ufunp'f "l"'f'"''ff'Wf/>nuf WJ'f l'"''lJm'b'lwJp 'fpwf/>p

~1! ~wnn<-oktf.n ,fk'j,l' £'"'9 :z.k'bl' fJn'lkl wpJ'wu.'bkpf.o It "l ,fh~e• 

l';u.n<-ptfp J'kfln'll! ~ppwab'b.e ,(p "'-l'Pz• m1ktf• "l"'l''l• l'"''l'fw'b'lm'fp 'b~.utn~ 
JwJ'pt 

1-f.on<-.e m1w.)- I; 

f(x)=x 3+3x2-J 
pw'fJw'b'l:w•fe, <J.,'z./,'j,l' 'bpw ppw~w'b tnp.!'utm'bbpf. flf.1e• 'itJ','b,w"lku w1'b mJ'pn'ff 

uw~J'm'b'bkpf', npn'ho J'f•flt e'it~w.)- I; "'1'1: wpJutu.'itkpf.o 1"'-l'""l'w'bun'-pp. e"''l: npn<-J'"' 

'hwf..wulku "'l'l l'"''l'fw'b'lw•fp 'IP"'lf>P~l' :z.b'be ~"'""'-9/•• 
l';tnnLpJ'f. uputnb•fe f(x) pw'lJ'w'b'lw•fp ~mJ'wp ~tf.'bf.' 

f(x)=x3+3x:LJ, 
f!(x)=3x2+6x, 
f2(x)=2x+l 
f3(x)= 1: 

"J.ur'j,/,'j,{! 'bzw'i.wtfmf..nL£1JnL'z.'j,/;pp £1f.1'b IUJ'f uputuklfnuf X=-00 /,_ Jt=OO 

"""~ebr,_~.r' 

I f(x) 
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~ku.kwpwp1 f(x) P"''l'fw'b'l:w•f'b nL'i.p kpke Pl'"'~"''b wpJwtn• U.J'l wp•funn'bbpp 

'i-1./tlf. 0.2'/f'P"' 'fWUW1nf'"'-£1 JU'-'z.f' npuzktn'- ~wJ'wp zwpm'z.su~Hij> 'bwf..np'f Ul'fJULUW~f!• 

I ftx) t I I I 'itz.,'b.,pnf..n<--fl(x) f~(x) , fJ(x) £11"'-'it'itkpf. FINe 

X=--3 I 1 
+ I l + l 3 

X=-2 I + I 0 l I -L 

I 2 I 

x=-1 I + I I I I 2 

x=O I I 0 I I + I 
x=l I + l I + I I I 0 

U.l''"lPu"'f• f(x) l'"''l'fw'b'l:""'fo l';urnLp•fp upumk,ft' ~npo'i.nuf I; ,fk~w~w'b 'bzw

"bwpnfun•-fJ I"'~' X-f'' -3-f.o -2-f.'b, -1-f.o 0-f.~· It 0-f.o 1-f.'b .,'bo'hktf.•u l/.1'1: 

j'W'llfW'j,'fWif/1 :l11 :l2 /,, a 3 Ulf'lfmtn'bkpf'! ~btnfllUf'UI['I ttun{mpwpnLJ /,'j, 

-2, 
~ 

&mmpJ'fr (ilbnpbJ',.,'iJ (p/u[ tnulnLd I; pw'[J'w'b'lwJ'fr /trw~w'b wp

Jwm'bbp/t [ilt//t t.wp!Jf!' 'ipw /;w~w'b (ilbpnL{iJJnth(! 1 uU¥~w/i.t, t.w'b'l/'uw'bmJ 

J.' &mnLpJ'fr ufrumbtf(! ~wnnL!Jhi/tu ~w•nwf'r[n'l t.wz_qw,~m.J''bbpfr J'b.lw• 

.lw<fwlnL{iiJm'be, /t'bt"ibu e'itfilbpflntll! ~wrn'l £- t.wJ'n'l<fht1 •[brt.mJ' 'IP

mwp~<[wtt olrfr'bwf/ilbrl•o wn.wt_fr'i.tfr'b <[bpwpbrn'l p.nlnP t.wz<[wp~mJ''bbpf! 

~WutW[th[n<[z t~wmfr TILbbbWint[ U1fU 1 WJ<Id ~W"fW!Jn'-!Jt/hb hp~nL [ilbnpb• 

J'w'bbp, npn'i.t.IJ tb'b UIW[PU /trw~w'b wrt!wm'bbpfr £.frz_m (il/tt/(!t lUJl J'frwl'b 

fi'!'{:,J'w'btmJtwftmJ' h'il WJ'I {iJ/tt/f! t/_ b f' f. p g: lJ.l'l· [ilbnpbJ'w'bbpf!• ~/rpwn<[b-

tn<f WJb p.wbp!J t.bmn, hpp. 'ff'wfl!p~p O'fbnLfiltusdp. /tpw~wb W('dwmbbrfr 

fJ/rt/_'i.t W{''fb'b 'b b f' .IJ f. p 9 uwt.J'r:u'bwtpw~<[wJ 1;, hppbJ''i.t {iJnLil b'i.t mw

lf!u 'lm'bbl /tpwftUJ'i.t "'rt!wm'bhpfr £.frz_m (ilfrt/e' wnw'bg &mttLpJ'p J'b(iln

'1/.t'b 'fpJ'blnu 

'7-fryn'-.IJ mt/_r:uh- I; frrw~w'b 'In p.lw~frg'bbrnt/ n-P'l wumfrfun'i.tp f( X) 
fl1U'[JU1bf111df!, f!b'l n[ti>Ld {!'j,fnL'iJnLJ h'iJ.IJt np IDJb ftwrn'l t- nLbhbUI{ 
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p.wq.fwUf.IUU1"~ wrJwm'itbrt 1-f.mwr~b'it.p b('W r.w£R(''JIU~w'it lUJw'it!JJm[

'itbrf. uf.umbJt!' 

f(x)=f lOJtxh f'(x), f"(x). • · ·, f(n-l)(x), t{tl)(xl, ll) 

nrn'itsf.s ofbrtf.'itf! t:.wof_wuwr t f( x) P"''l'fw'it'J•uJf. a0 wof":'l 'l"f''~w/19/>'it' 
pwq_JW"f.WU1~1Utt n!~no[ f.t, r.uurf.tru"fbu, Jf.2_UI "f.WI:,"fw'itiiLJ t r:..ruumrulllnL'il 

'itzw'itz liflb c f.rru~w'it PM.f! tf. t:.w'it'lf.uw'itmJ wrJ IUU1 ( 1) uf.uurbJ[. 

purqJw'it'lwJ'itbrf.s 1.t "l Jb~f. t:.ruJrur 1 "'"I'" S(c)-m/ 'itzw'itw~b~'.J! 'itzru~ 

'itwpnfunLf1JnL'it'ilbpf. [il/>rlf! 

f(c) , f'(cl , f"(c), · · · ,ffn - IJ(cl, f(nJ(c) 

(rltJ.brf. ~UI(''fUI1.Rfllfu<rt u/wutb.ftiLJI ll.tu"f.f.unq, ~IU('"f" t '/f.mrur~b{ 
wJpn'ft rurrfb,e'itbr ru'itbsn'l S(c) f/>ttL'it~yf.w'it, "f'l! nrnzqrurt t x-fr 

"'lr;, wrrfb,e'bbrf• flwrfwJ•, nrn'it,e 'If'" th'it 'J"'f'a'itmJ (1) uf.umbJf. p•u'l_

Jw'it'lwJ'ithpf.!J l.t nt_ Jb~f!• 
Sbu'itb'it,e, (rib f.'itt.Uf"" t- pnfuqnuf S( X) [il/>1.1! x- 'it w6.btf.u: oflru'itf. 

'Ibn. X·f! t.f. w'itsbl ( 1) P'"'lJw'it'I,J'itht•f.s nt Jb~f. rurJrumnr[, s(x} 
{rl/>tJ.f! t.f. ~"'f'"'l rfurfur/hlz 'IAtuturf. m'itb'itrutn</. "'l"• Jb'it,e Ufbur,e t" '1/>

LnU/{'~b'it,e br~nL 'fb"f.J!• X·f. w'itymJ(! f(X) pruqJru'itrfruJf. "'f'Jrumnq k 

x-f. ... 'ityndf! f(kJjx)(1 <( k < n-1)wrtw'itst'"l'itbrf.s Jb~f. wrJwmnqz 

/d'n' 'f a-'iJ Jf.'itf. \(x) pw'l_tfw'it'jwJf. l•1UUf.IUU1"'' lU('Jwm (1 :;>- 1), IU~-

uf.b.J!b' 

'1-frsm.e E 'l{'r.J~w'it fl/rtJ.'it mJ'it,ew'it P"-l£'. t, nr (o:-s, a:+ E) r..rum~ 
of_wrtf! t.f. "l"'f'"''itw~nLJ f(x). f(x), · , · ,f(/-1

) (x) pwq_Jw'it'lwJ'itbrf.' 

17.-f.!J U1U1('flb(' mrJ mut'itbr 1 'j,,/ w'itut"fbu t_/> "f.W('RL'itw~nLJ f( fl(x) p.w'I_

J ru'it'lwJfr n l J fr wpJwml IJ."I.w!JRL!Jh'it.e, np 

f(a-E), f'(a-E} 1 • • • •, fli - l)(a-E) , f(/)(Ct-E) 

(rlof_hpfr uf.uurbJmJ JRL('IU.J!IU'j,l_JRL[' br~nL r:..wrf.w'it (rlqb(' m.'itb'iJ r.w~w'lf.£' 
'itzru'it'itbc··- "'lr;, rfruJ ru'itrult, P{'P P"l"£' 

f(a+E~· f'(a+<) ••.• ,r(l-l)(a+<). rtll(a+<) 

filqbp'it RL~tb'i. Jf.b'itttr.!'it 'itzw'bf!l .P.w'bfr nr (1) ufrumb.lfr P'"'lJw'b'JwJ~ 
'itbrfr!J JRL['IUJ!.:'itunl.('{! t:.ru'it'lfruw'i.nLJ t brufunr'l pw'I_J ru'it'lruJfr wflw'its~ 
l"'lf!l Ul"f.IU Jbq_ J:,UI('~UI"-R(' t J~ru~'it 1U"f.IU!JRL9bl' nr b(rlb x-'it ru'its'itmJ' 

t ftx) pruqJw'it'lwJfr wrJwurnq' '""I'"' ru'b~wfu WJ'I "'{'J wmfr P"''lJ w~ 
"i"'mfr~n'fillnr.'itfrs• Jfr'itt"- w'itynLJf! f(x)-f! 1.t f'(,x)-e IIL'itbfr'it urwpphr 

'bzwi'itb('l fru~ ru'itynr.Jf.s t:.burn 'itrw'its 'itzw'it'itbre r.wJ(!'it~bnLJ b'itt li(rlb 

f(il-E) > O, W"fW f(x)~f! (il-31 a:) t:.wurqwJ-nr.J 'it4_w'l_nLJ b nr.ump 
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f'(a-s) < O, f.u~ b[Jb f{a:-e) < O, '""I'" f(x)-'it w6.nd t. tuum/> f'(a-s) > Oz 
~bm£.wpwr, br~tiL 'Jh"f.J!nLJ t[ b2_wbbh[l(! mwpph(' h'itr {fJRLU ~n'fJfry, 

b(rlb f(a+sJ > O, '""I'" f(x)-'it w6.nd t (a, a: \-s) c.'rumqrutlnd "'l'f 
~rum6.runno{ f'(a+cJ > O· 'itnr.l'it J!Lnq fla+sJ < O w'itt:.wqwuwl'"'fiJnL'itfrs 

t:.bmf.tmJ t, "£' f'( ll+·E) < Q, IJ.Ju"f.f.um{, a wrJ wurnq ru'ity'itbtm 9 t:.bmlf 

f(x)~f. £. f'(x)-f. 'it;_ru'it'itbrf! Ufhm,e t t:.ruJf!'it~'itb'itz 

lJ."f.IU!JRL!JIUt!f.s r.b-ml.tm.J t' nr X-{! f( X) pmqJ w'it'lruJf. l~wUf.WLn/J{ 

wr.fwmnq w'ity'ithtf.u 

f(x), f'(x), · · . , f(l-l) (x), f(l)(x) 

u~umbrlf! ~nrs'itmrl t L 'itzwhwpnfumf1fnL'itr 

fil'n' 'l "'lrfJ a-'it tf.'itf. -. 

f 1k) (x), f(k~IJ x, · · ·, flk +l-IJ (x), I<k<n-L l :;;,. L 

w<tw'it!Jl'"t'itbrf. wrJrum, P'"l9 ttf.'itf. wrJwm 

flk + ll(xl-/> t:.wJrup• •{brJ..n,J w"l.w9 m 9 wt!p 

w'ity,fw'itf! t:.bmJ..mJ t I 'itzw'itw•f.nfunLfilJm'it'itbrf. 

n't f(k - 1J(x)-fr, n't. t"l 

r:..wJwawl'it, x-f. a.-nq 

~nrnLum 

uf.umbJn,J: zif.zur t. '"l'l w'itymJf!, t:.'itwrru•{nr t, umb'lt!nLJ t 'itnr 

'itzBJ'itwpnfun'-filtm'it Jfk-11 ( x)-/> £.. f(kl(x )-/> .lf.ti.t, uwlf'"!'it, .ew'itf. "£' l?-L 
X-(! a.-nq w'ity'itblf.u 'itzw'itw•frnfumfiJnL 'it'itbrf. (rlf.</.1! 

f(k-l)(x), f(kJ(x), f(k + IJ(x), ... ' f(k+[ - 1) (x), f(k + l)(x). 

uf.umbJmJ ~w' J t.f. •frnfu<{nLJ, IJW
1 

J (rib pn.erw'itnLJ t: C'it'l nrnLJ 'itw 

~'"f'"'l t •frn,erru'itwl Jfrw!'it 'l"'l'l {Jqnq, .ew'itp nr f(k-11)( x) £.. flk-;-l)( X) 

pruqJw'it'lu'J'itbpf! X-f! a wrrfh,enq ru'ity'itblfr" t.h'it pnfurrLJ frrh'its 'itzu/i.

'itbrf!' 

UmwyqruJ- wr'l!"''it,e'ithrfrs pfutiLJ t. nr bpb a 1.t b p4_bp~ (a<b) 
~bfi liwfiqlmmfinuf (1) utmmbu~ pwq_uwGquuffibp~g nt ubq~ wpd'wm
Gbp. wu1w f(x) pwq_uwGqmu~ WJG ~pmqmfi wpuwmG.bp~ ppq]!, npnfi~ 
~fiqwc\- bfi a-p li b-~ U~~li li JDt.pwJ!wfi~JnLJl£1: !im(qwc\- );- WJfi}!lUU w!i
qmtf~ np}!wll fipm pwq_uwulwmpqnt.p-jnt.GG );-, liwtl_ wuwp k 5' a) -S(b) 
mwppbpnLp-JWU£1: IJmu tlmJ!p k WJfl mU1pphpnt.pjnt.G~g q_nt.Jq p\jn~: 

n('"fbuqf. (rluL[IU!J'itb'it,e a 1._ b (rlofbrfr </.rw '/f't/-'"J Uw::.Jw'itrurfrw~mfilJnLb~ 

'itbrf!' J urs'itb'it,e t:.b mi.Jmt 'i.zw'itw~rlLJ'ithrf!' 1-frsnL.J! c frrw~ru'it {J Mt! f( X) ' 
pw,Jw'i.'lwJfr r:..wJwr wrJrum 1_t"• t'ittuJmJ-, 'l"'-9b, wr.lwm t (1) uf.u

mbJfr "£'"2. '"!l pw'l_Jru'it'lwJ'i.brf. t:.ru.lwrz 'izw'itru~b'it,e S +(c)-nq 'i.zw

'itwpnf.mLfilJ'"'it'ithrf. filfr</.f! 

f(c), f'(c), f"(c), ... , fln-IJ(c), fin) .(c) (2) 
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fJ.[brp upumbJ'mJ'' r:.wz<[wt} r:.bmt.I"'L ~br"'.· b[Jb 

f(kl(c)=f(k+l)= •.. =f(k+{-IJ(c)=O, 

P"'J9 

(3) 

(4) 

'U."f.UI f!.'b'fnLhntJ' bh.[!t nr f(k)(c), f(k+l)(c), • • ' J ffk+{-iJ(c)-'b NLhh'b 

·wJ'b"f.pup 'bzau'b, p'bt"'.fup'b m'bp f<k +tJ(c)-'b. "'1'1 r:.wJ'wr<fb.e b w~'bbrb

</.nrb'b, w1'b pw'bp'b, "(' (2) upuurbJ'nLJ' 'bzw'b'bhrp fntfrnfun'-f.JJw'b f.JP</.1!. 

t:'..wztJ.htpu 'lf'"'bb ('{! b'bf.Jw'lr</. nL J' b'b t'b2</.md I If J"LU ~n'lJ'Ps' s_ ( c )-n<{ 

'bzw'bw~b'b.[! 'bzw'bwtfrnfumf.JJnL'b'bbrfr f.Jfr</.1!. (2) upuurbJ'nLJ'' r:.wz<{w.t r:.b

uri..Jml ~brut· h[Jb U.luzp ,,_f.b'b (3) £.. (4) "l"'JJ'w'b'bbrl!.' "'"'"' f!.h'fnL"iinLJ' 
·h'b.e, nr f(k +iJ(c)(O<i <:;;: l-1) m'bp 'bm.'J'b 'bzw'b'b, p'bt"f.pup'b £.. f(k+tJ(c)-'b, 

h[Jb Li urwrpbrmf.JJnt'b{! '1."'-J'f 1;, £.' r:.w~UI'ffl' 'bzw'bl!., bf.Jb "'1'1 uuur

pb['"'-f.JJnL'b(! ~bur'b /;1 

b[Jb Ul JJJ' J'b'b .[! sw'b~w'bnul b'b.e nrn zb L f( X) p UJ'f.llw'b'lwJ'" WJh 

•ff'UI~W'b wrJ'wur'iJb('f {JP<{{!t nrnh.[! (!h~wt} b'iJ a £.. b [il<[b('f J'p2£.. 

·(a<b)J (!UUt nrnLJ' a-'b 1.. b-'b f(x)-fr wrJ'wur'bbr tb'b, f1WJ9 r:.wh'ffUW

'imLJ' b'b, 'f".~Bb, _(l) upuurliJ'p "'-f'PZ pw'f.J'w'b'lwJ"bbrfr r:.wJ'wr wr•lwur

'bbr, "'"'"' <{wr<[mJ' b'b.e r:.buri.Ju'l ~br"l' '1-frsm.e e {Jp<['b wJ"ii.ew'b tfrn.er 
b "(' (a, a+2e) r:.wur<{~.t{! tP uiwrnL'bw~nLJ' f(x) pw'f.J'w'b'lwJ'fr w(t
J' wur'bbr, p'i'l"lbu 'bw£.. ( 1) upuurbJ'p P"L"f' pwtt_J' w'b'lwJ''bbrp a-ps urwr

pbr wrJ'wur'bbr• J'JnLU ~n'lJ'ffJt 'ff9nL.[! "YJ f.Jfr{b WJh.[!UI'b 1f".[!(' 1;, "(' 
(b·-2"Y)t b) r:.wur<[wt}{!'bnLJ'b"f.bU tfr "f.UI('nLhW~nLJ' f(x)-p UI('J'wur'bbr £.. (1) 
upuurbJ'p f/bw9wq pw'lJ' wh'fwJ''iJb ('f b-ps UfW('f1b (' UJ('J' wurhb ['I lJ.J'l 'fb"f.

.[!nLJ' f(x) P"''I.J'w'b'lwJ'p f('UI~IU'b wrJ'wur'bbrp' J'b'l r:.burwl!f'l!f'"'l {Jp<{(! 

'>w<[wuwl' lup'bp LUl'f ' P"''I.J'w'b'lwJ'p' ate£.. b-"Y) [J<[brfr J'pp_£.. {!'b~wq Pr"'

lfw'b wrJ' wur'bbrp {J<{p'b 1 UJ JU p'b.[!'b J r:.wJ' wawJh <[firf..tiLJ' Ul"f.W9"'-9Uiqf 1 

t:'..w<[wuwr 1: S(a+e)-S(b-"Y)) urwrpbrnLf.JJw'b{! ~LUJ' "'".[!(' I; "'J'l urwr

pbrn'-f.JJnLhf9 '1."'-J'f {J<{n<{1 llw~wl'b, t:,bzur I; urbu'bbl, "(' 

S(a-!-e)=S+ (a), S(b-YJ)=S_(b): 

Urw'bn<[ "'"1"'9nL9<{w.t I; l)bml.l"'l f.Jbnl'bJ'w'b. 

Pl"'-'lw'bp-:bnr.rtbP [JbnrbJ'w'bl bp-b a h. b (a<b) ftpm4m6. 
ptlbpe ftpwqmll qnpb-w4ftglibpml f( x) pwqumG'lriul'ft wptfwmGbp z.bG., 
WUJ.Ul WJ'} pwqtfmli'}mtfjt WJU rrlll.4rull wptfwmGbpft pfttl_e, npnlil! eli
~Ul~ bll a-ft h. b-r url'.h. h. Jm-pm}!wliunLpe limzq rub- k mJill!wli m6.
oqmtf, npJ!wli lipm pmqtfmUJ.mmft4nLp-JDLiifi k, lhuqwump k S+(a)-S_(b) 

wmppbpm.pJmlle 4mtf tpn}!p k WJ'l mmppbpmpJm-fijtg qnLJII pq01l_: 
'bzw'bw~h'b.e = upJ'<{ntn<{ X w'br:.w,mp WJh.[!ut'b J'bt} 'lf'"'~w'b wr

.Jb.[!{!, "f' ( 1) upuurbJ'p pn L"f' pwtt_J' w'b'lwJ''bbrp' "iirw'b r:.wJ' "'"'.wurwu-
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[uw'bn'l wr<lb.e'bbrp 'bzw'b'bbrl!. r:.~J'l!.'b~'bh'b ft'h'bs "'""''f 'f"rdw~ps'bhrp 
-'ilzw'b'bLrp r:.&m, .P.w'bp "(' UIJ'f 'f"rJw~ps'bhrl! r:,"'2."f''l"'f1LUf' ~Lfr'bb'b 
·3o· nao· n( n-1 )ao, . . . , n!ao filrl.~f'£!• nrn'bs 'bzw'b'bh~{! r:.wJ'{!'bll

'ilnLJ' b'b, "'"/."' S(oo)=S::.::( oo )=O' lfl"'" ~n'lJ'P9• .[!w'bp "I' 

ftO)=an, f'(O)=an- 1' f"(O)=an-~2.', 

f"'(O)=an-~ 3!, • · · , f!nJ(O)=ao · n!, 

rrrurb'l ao, ap ... ,an f!l<[brl! f(x) p:utt_J'w'b'lwJ'fr 'f"t'dw~ps'bhr'ii b'b, Ul"f.trl"_ 

S+(O)-'b r:.wJ'l!.'b~'bnLJ' I; f(x) P"''lJ'w'b'lwJ'p 'f"f't}"'~~9'bbrp upuurbJ'nLJ' • 

'itzw'bwfnfun'-f.JJnL'b'bbrfr {J<{fr t:,bur ( l!.'b'l "f'"'-J', 'lf'"lfr r:.w<{wuwr 'f"f'dw~frs
'bhrl!. r:.wz<[p tb'b wn.'b<[n~.J'), ll.Ju"'.frun<[, ~frr•un.bln</. PJ"'-'f"''bfr-:bn,_rthfr 

[ilhnrbJ'wh (0 1 00) r:.mUJ<{mdfr h~wurJ'wJ'p, J'bh.[! r:.w'b'fnLJ' b'iJ.[! r:.hm£Jwl 

[ilhnrbJ' mJfr'b. 

'}b~wrmfr f.JbnrbJ'w'bl f(x) pwqtfmli'lmtfjt qpm4wli wp~wm
Sbpjt Prtle· JRt.ptn}!UlUj_jllLpe liwzqwa WJU}!WU wliqmtf, ftlii.tilflujtll k lipm1 

pmqtfmUJ.mm~4nt.p-JnLiie, liwqwuwp k WJ'l pwqtfwG'lwtfjt qnp~w4!1gGbpft 
uftumbtfnd lizwG.wl}tn}umpJmlilibpjt p•lrli (eli'l npnd, qpnJft liwqw
uwp qnp~wt1rglibpe liwzqlt z.b6. mnliqnd) ~mtf t}m}!p k lipwliftg qnt.jq 
pqnq: 

f{x) P"''I.J'w~•'lwJ'fr pw9 wuwl1w'b wrJ'wur'bhrfr f.Jfr'il! nrnzhl"'- r:,..,_ 

J'wr, w~'bbri.wpwr, pw<[w~w'b I; '1-b~wrmp (tlhnpbJ'w'b ~frpwnbl f( -x) 
P"''I.Jw'b'lwJ'fr 'b~wmJ'wJ'p, U.J'l 'lb"'.l!"'-J', b[iJh f( x) pm'f.J'm"iulauJ'fr 'f"r

Jw~frs'bbrfrs £. "l J'bltl!. r:.w<[wuwr zl; 'lf'"Ji'· "'"/."'• w~'bbrt. 1;, "(' f( -x) 
(1Uitt_J' Ulh'fwJ'p 'f"('t} mft/r,'/'bh f'fr ufrumhJ' nLJ' hzw'b'bbrfr tfrmpn[u fiL J"bbrfr'i, 

r:...uJ'w"f.WUJIUUfuw'bnLJ' b'b f( x) P"''I.J',u'b'lwJ'fr 'f"rJwltfr.'J'bbrp ufr,nbJ'nu.l' 

'bzw'b'bhrp "'wr. "'Ul 'b n L J' 'b b {' {! £. r:.wftwn.w~'!' li.JUt·'fP"""' brtb f(x) 
pmqtfwliqwtfe i_nt.!ijt qpnJll liwqwuwp qnp~w~jtglibp, Wtl{W Gpm pwgw
um4mll wptfwmGbpft ra-rtle ( liwzqw~ lipwlig pwqtfwUJ.wmft4nt.pJwtfp) 

' liwqruuwp k qnpc\w4jtg6bpft ujtumbund lizwlilibpft UJ.Wiitl{mlindlibpf.t. 
pqjtfi 4mtf t\Jn}!p k Gpwlijtg qnLJq pqnq: 

'bzh'b.e '1-b~wrmfr [JbnrbJ'wJfr J'fr u'"/"'9"'-19 l..u, "f'l! 

lfr t:,b'b1[,,_J' P("L'lw"up-:bmrJhfr [JbnrbJ'wlfr </.rtul 'bwfu "'"'.wsn•sL'b.e r:.b-

ml.l"'l lbJ'J' w'b. 

bpb c> O, WUJ.W f(x) pwqtfwli'}wtfp qnp~m4jtgGbpft uftuwbunuf 
Gzmliw~mJunLpJnt.lilibpft prtJ.e ( x -c )f( x) wpuaw'}pJmlr qnp~w4jtg6.bpp 

uftumbujt lizwllwqmJun'-pJnLillibpft ra-•lrg l}tn}!p k 4b6.m pqnq: 

l•u ~w"'.bu, l)w<{w.[!bln</. fw~"''f'Jbf'p J'b2 f{'UJ(' ~"'ll!fr 'f('<{w.t J'p£-

'b,.J'b 'bzw'b nt'bb9"'l w'b'lwJ"bbrl!.• f(x) pw'f.J'w'b'lwJ'I!., nrfr af) 
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""'""t 't"rJw~/rse f,,..J',..rmJ' b'i.J.[! 'lr"'~"''i.J, 'trb'i.J.[! t:.huri..J"'l ~br"'· 

f(x)=(a0xn+ · · · +b1xk1+l)-(a1xk1+ ... +b~xk2+')+ ••. 

· • · +(~l)"(a5xks+ · · · +bs+1x1]: (5) 

ll.lu"'b'l ao > O. a. > o •••• I as > O, WJh 'lb"f.[!nLJ', brp b., b2, •• . , bs 
.pqbre 'lrw~w'i.J b'i.J ~wJ' r,,..q_,..uwr 'lrmtfr· uw~wJ'ii bs+ t·e t:.wJ'wrnLJ' 

-b'i.J.[! {ufruur 'lrw~w'b, "'1"/r'b.[!'i.J' x1·e· nrmh'l t:;>o, r.w'b'lfruwhnLJ' I; X 

w'iit:.wJur/r wJ'b'bw<frn.f!r wuurfr6.w'be, "rl! J'ur'bmJ' I; f(x) pwqJ'w'b'lwJ'fr 

J'hp_ 'lP"JP9 "'"'rPbr 't"rJ"'~9"1.' Z,b ... t.l"'l 

(a0xn+ · · · -t-b1xk1 +1) 

T"'~"''tP0 t!. "'"'"'"'""'~"''i.J,rb'i.J ~"'r"'l I; "'1'1 'lb"'.f!"LJ' ~,..qJ'qwJ tfr'ilbl 

J'fr,..J'b J'b~ 'fmJ'wrbLm9, "'J'I "'l'i.J 'lb"f.[!"LJ', hrp k1 + l=nr bnLJ'ii"'

'i.JJ' ,..'i.J 'IP"'"'lmfil JnL 'he ~/rrumb tfr I; 1.. ( 5) P"''i.J"'J.t. fr .r1 nLu T"'~"''tJbrfr 
'b~wurJ'"'J'pt 

U.1JJ' 'frb'i.J.[! (x-c)f(x) "'r"'""lrt"'t/r'ii r.wquwwr P"''lJ'w'b'lwJ'e, 
(!h'J nrnLJ' ~wn.whJ.'i.Jwe'i.Jb'i.J.[! J'frUIJh WJh Wh'JUIJ''i.Jbrel nrn'i.J.[! "fWriiLhw

~nLJ' b'i.J X•fr. n+ 1, kt+l I 0 ' • I ks+l £ t WUIIJ/rbw'i.J'bbrf!.l llb'i.J.[! ~UUIW
hlllh.[! \ 

(x-c)f(x)=(a0xn+ t+ ... )-(a~xk 1 + 1+ .•. l+ •.• 

· · · +(~l) 8 (a~xks+ 1+ ... -cbs+ 1xl), (6) 

"r"'h'l a:=ai+cbi' i=l, 2, ... , s £, r.h ... t.,.,"'bu, .f!"''i.Jr "r c > O, P"L"r 

ai fil•l.bre {uf.uur 'lr"'~"''i.J b'i.J, lJ.1,"1P"""-· f(x) P"''lJ'"''i.J'I"'J'r 't"rJcu~/rs
'i.Jbrfr upuurbJ'mJ' 3oXn k --a 1 X kl w'b'lwJ"i.Jbrf. J'pp_k ( phl_Ufbu 'i.J,.,k 

-a,Xk! k 82Xk2 w'b'I,.,J''i.Jbrf. J'frp_k k wu'b) b'lbl I; 'bz_w'b'i.Jbrfr J'b~ <frn

<frn{unLfiltm'ii, fru~ (x-c)f( X) pw'l_J'Uih'JUIJ'fr J'nur f,,.,J'UI"(WUIUIU{uUih 

-alxn+ t k - a)xk, +t "''i.J'I"'J"i.Jbrfr J'frpl.. (""'""'"'"'"'"'u(u ... 'i.J"'P"'r -a!xk
1 
+I 

"- a2xk2
-

1 k wu'b "''i.J'I"'J"i.Jbrfr J'frp_l~) ~t/r'ii/r 'b2,,'b'bbrfr ~wJ' J'b~ <frn<frn

{umfiiJnL'i.J, ~,.,J' "'1.btfr• p•»J9 "'J'l 'Jb"f.[!"'J' UJhll(wJJ'tu'b '1. n L J 'f {ilqnqt 

b{'_Uihhbrfr WJ'J <frn<frn{unLfiiJnL'i.J'i.Jbrr umnLJ't urb'lhre J'bq l_b'i.J t:.hurw.J!f!.r• 

.f!l!rfr• ~Uirn'l I; "(UIUlUI\bll orfr'i.JUI~J nr (6)·/r J'bp_ Xk1+2•p 'f"r,}UI~/rse 
P"'9"'u"'~w'b tfr'bfr, fr'bt"'bu 1.. -ai. 't"rJ,.,~frBf!.• k, r.b ... l..,.,"'bu, "'i'l br
~nL r.wr!..w'i.J 'f"rJ,.,~f.9'i.Jbrfr J'frp_k l_~w 'bzw'b'ilbrfr <frn<frn{unLfiiJm'ii, ,..1_ 

u/rh.[!h\ wnwp_fr'i.J </rw~w'fofr J'bp_ hz_w'i.J'i.Jbf'fr <frn<frn{unLfiiJnLhhbre 'fWUW

-/nraJ.wd b'i.J /rhl_•nr J'fr urh'f U~'l_pnLJ't lJ.JcfJ' h~wurh'i.J.[!, nr ( /j )-/r J'bp_ 

·-/.brp_fr'i.J <frw~w'tfrtll! ttr "f"'['m 'bw~nd 'bzw'b'i.Jbc,/r k nl_ J'f. <frn<frn{unL-

fiiJnL'b IUJh 'Jb"f.[!nLJ'J hpp (6 )-/r J'hp_ qhn.fr'i.J af_tW~UI'ffrJe "f"'f'nLhUI~nLJ' 
t. t!'b'l nrnLJ'' ~ b 'i.J Ul filqnaf_. P-1.w~w'b I; ""'21./r um'bbl, "r f(x) k 

(x-c)f(x) pw'f.J'"''b'lwJ''bbrfr 'f.rnJ/r9 urwrpbr 1_brp_fr'b 't"rdw~frs'i.Jbrl!• 
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"'Jufr'i.J.[!'i.J' ( -} ) 5bs+ 1-[! k ( -1 )S+I bs+IC-h nL'i.JJ.'j, urwrpbr hz_w'i.J'i.Jbrt lJ.Ju-

11(/runq, f(x) P"''lJ'w'b'lwJ'frs (x--c)f(x) P"''lJ'"''i.J'I"'J'fr'b "''i.Js'i.Jblfr'u, 't"r

t}"'~/rs'ilbrfr ufruurbJ'm.J' 'bz_,..'i.J'i.Jbrfr <frn<frn{umfi!Jwh e'b'Jr."''ilmr filfr1.'b Ulh

"l"'l""''i.J ,..q_bl,..'i.JnLJ' J;, f!.h'J nrm.J', ~b'i.Jm filqnq ( J'p .[!"''i.Jp Cf"LJ'UJrblfr

'i.Jbrfr CfnLJ'wre• nrn'i.J9/r9 J'b~f!. ~h'i.Jur 1;, /ru~ J''i.Jw9UIJ'i.Jbre 'l_"LJ't b'i.J, 

""'"~"''i.J"'lP /;, ~lfr'i.Jp ~b'i.Jur }t {bJ' J' wh "'"f"'9"L91_"',} /;I 

'Job~"'r"'P filhnrbJ'w'b "'"1"'9m9blnL f,,..J',..r a1, o:2, ••• , ak-n1 'bzw

'i.J"'~b'i.J.[! f( x) P"''lJ'w'ii'JwJ'fr P"L"r 'lr"'~"''i.J wrJ' wur'bbrf!t U.lu"'frunq, 

f(x)=(x-ad(x-" 2) • • • (x-akl<p(x), 

"r"'b'l <p( X )-'i.J /rr"'~"''i.J 't"l',}"'~fr9'iibrnaJ. P"''lJ' "''i.J'I"'J' I; • nr'ii "'P'Ib'i.J 
l_nL'ii/r frr"'~w'b 'lr"'~"''i.J wpJ'wur'bbrt U.lu"'b'lfr9 t:.bmknLJ' J;, "r cp(x} 

P"''l""''i.J'I"'"" 'lr"l"9 urwrphr wnwp_fr'b k qhrr_fr'b 't"rOUI~/rs'iibre J'frk'iinLJh 

'bzw'b/r b'i.J, WJu/r'ii.[!'i.J' WJU P""l""''i.J'I"'J" 't"rJ,..~frs'iibc,r upuurbJ'e "'"'rm

hUI~nLJ' I; 'l"LJ't filqnaJ. 'bz"''b"''P"fumfiiJnLht 'If.r"'nbln1. "'lc/J' 1_hrknLJ' 

"'"1"'9"LB1."'J thJ',f,.,'i.J ""''l"r'I"'P"'r 

PUJ'l_J'Uih'JUIJ''i.Jbrfr h~UJUIJ'w.J'p, J'b'i.J.[! ~UUIUihUih.[!• nr 't"rJw~fr9'iihrr ufru

urhJ'nLJ' 'bzw'bw<frnp•nLfiJ"L'i.J'iibrfr fil/raJ.'b wJ'h'i.J UJh'fUJJ' wqbl,.,'bmJ' I; ~h'i.Jur 

filqnq, "'lufr'bl!'i.J' J'frUJ1.nr 'tmJ'UJrwtl 'l_nLJ'f fl/r1.• t:.buri..UJpwr' f(x) pwq

J'w'b'I,;;J'fr 't"roUJ~frs'iibrfr ufruurbJ'nd 'bzw'iiUJ<frn{unLfiiJnL'i.J'i.Jbrfr fil/r1.e k 
fil1.rs J'ho 1; 'l"LI'f fi11.""-' 

'J.k~wpu• p !. fl J"Ltfw'bp-:bnLpJkf• fJ knpkJ w'bkpf!. ~pp•utLk'bl' {kp!.n LJ 'fp-

"'"'l'~{w.t 

. h(x)=x 5 -\-2x 1~5x8+8x2-7x-3 

P"''l'fw'b'lwJp 'b~wurJwJpt 

<J.np.tw~pq'bkpp upuurkJn LJ b2w'bwtJ.n[unLfJJnL'b'bkpp 
1

fJp{f!. ~w{wuwp (; kpkl'P• 

J. "'J'l ~wurt.w~<n{1 euur 'J.k~wpurp fJknpkJwJp 1 h(x) P"''lJw'b'l"'JI!. ~"'l'"'l (; nLbk

'bwl kpkl' ~wt( Jk~ 'll'"'~w'b wpJwurt U' JRLU ~"'fJpq 1 h(x)-1!. i_nL'bp 'lP"JP r.w{wuwp 

'l"l'.t"'~Po'bkp, pu~ ew'bp np 'l"l'.t"'~Po'bkpp upuUII.J,,_J llw 'b2w'b'bkpp kp~nL "l"' ~

Uf.w'bnLJ, wulw h(x)-e ~w'J nLbp kp~nL l'"'9wuw~w'b wpJwur, ~w'J "i Jp r.wur 

i_ n Lb pt ~w,fkJ UIUik[n{ 'bw Ju ~pbnLJ 'll'"'tf> p~p O'fbnLfJ J"'J p ""' wq{ w.t tu f''lJ" L 'bl''bk pp 

~~.UIJ ,(/,';,{' U'IUUbnLJ k'b,e 1 np kp~nLUf!. Jkp f'"''fJUib'fwJp [1UI9UIUUI~Uib wpJw ... ~tkpp 

t. 2'll' pur fl l!{'b (; 1 

'J.pw~w'b wpJwUI'bkpp fJ{p t.2'lf'PU1 "l'"2Jw'b ~wJwp O'f"'{k'bl' fiJ"L'fwbp-:J.nLp

Jkp fJknpkJwJf•q 1 f!.b'f npnLJ' WJb ~h•wnk'bl' (1, oo) ~wUI{w.tp 'b~wUIJwJp1 l'w'bp 

"[' § 39-n,_J "'l''lk'b 9"LJ9 (; "'l'ikl, np . 1-f!. r.w'b'fpuwbnLJ (; h(x) pw'fJw'b'lwJp 'll'"'" 

~w'b wpJ wUI'bkpf• ""'"l'P';, uwr.Jw'bl!.' h(x) f'"''lJ wb'fwJp r.wt_np'fw~w'b w.tw'bqJwl'bk

PI!. bnLJbUf.ku wp'fk'b 'IP{kl k'b § 39-nufr <J...,'bk'be 'bpw'bq 'b2"''b'bkpf!. X=} IL X=OO 

'lk"lekpn,_J , 
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J h(x) I h'(x) I h"(xl I h"' (h) I hiV(x) I -
hV(x) I 'bzw'bwpnfunLf/Jm'b-

'bbpf_. £1'-'11!. 

X=} 1- 'I + I + I + I + I ..L I I 

x=oo I + I + I+ I + I + I + I 0 

U.Ju"'b'lf_.9 r.bm£nLJ 1;, np w.tw'bsJwl'bbpf_. "f_.umbJI!., X-[' l-!_.9 Jl_.'bil' oo LU'bs

'bbtf_.u, ~np9'bnuf I; Jb~ 'b2w'bwpnfunL£1JnL'b, r.bmiLwupou' h(x) pw•('fLU'b'fLU•f'b nL'bf_. 

C.f_.21n Jb~ 'IPW~w'b ~pJwmt 

flJu opfr'hu,~fr ~JU"'.JU~9nLfiJJJUtlp. b~JUurb'h-1!, np f!b'ff;JU'j,f'JU"'.bu p. JU q

J IU 'it 'flU J fr fr (' IU ~ IU b IU (' J IU U1 b b (' fr (tl fr "f! n f' n b b l fr U r. IU r

~JUr[np I; U~ubl 'f('Uil/>fr~fr ~IUILnL9nLJfr9 /,_ '1-b~Uif'Ulfr nL 

F I n L 'f Ul., fr-3> n L r I b fr fil b n I' b " IU ., b I' " ~ fr I' IU IL n L J fr 9 "- "fr IU l., 
J Ul II' IU r. b 'l '1 b "1. ./! £ I' n L t1 JU b 9 b b l '& m n L I' J fr u fr u ur b tl fr ~ JU
n n L 9 J JU b f!' 

'1-b~JUI'urfr filhnpbJ,u'h fi/nLJl I; m"'tfru npnz -&.z'lrrmmJ'hbp JUib JJUu

'bwrJ.nrr 'lb"'.J!"LJ, hpp. 'hwfuJU"'.bu r.u,Jurbfr I;, nrr (IJU'fJIUb'fJUJfr P"L"l' 

IU('JJUurbbpb frf'IU~Uib b'i,, frbt"/.bu IUJ'I urb'ffr nLbfr, opfrbJU~I ufrJburpfr~ 
tlJUurf'fr9fr fuiU('JU~urbpfrumM P.JU'l.JJUb'fJUJ/t r.-J-r' ll1'h !;' 

bpb f(x) pwq_uwli't:unf~ p.ntnp mpummlibpli ~pwqwli bli, ~uqwq_wm 
rnliqwue q_pnJ~g mmpp.bp k, WUJ.W WJI} pmq_umfilJrntl'~ qpmqwli mpuwm
libp~ k 1 p~qe fi m tl_ mum p k lipw qnpt}wq~glibp~ u~umbund lizw
limtfmJunLpJnLfilibp~ S 1 ptl_~li, ~uq pmgmuwqwli mpuwmlibp~ k2 :p~qe 
fimtJmuwp k f( -x) p.mq_uwliqruu~ qnpt}wq~gGbp~ u~umbund lizmliw~n
.lumpJnt.liGbp~ s2 :ptl_~li: 

f>pnJ!, Jb(' bbfiliU'ff'nLfiJJIJL bbbpfr 'fb"/.J!nLJ 

{7) 

"f'"'b'l n-e f(x) P.-'lJ-'h'I-Jfr JUuurfr-6.-'ir'h I; "-· euur 'J-b~-purfr (iJbnpb

J "'IP • 
(8) 

(9) 

IJ."/.IU9nL 19£! ~~IUUlJU('b'j,J! frb'fnL~9fr1UinrJ. f'_UUJ fl•"' J!Wbfr np fl=l 
'lb"il!"'J, b~JUurfr nL'hb'h-LnrJ., np a0=f=O, a 1=f=O, 'irz,'b'irbpfr pnpn
(un,f ~UI 

f(x)=a 0x+a1, f(-x)=-a 0x+a1 

{IIU'fJIUb'fJUJbbf'fr9 JfriUib Jb~fr Jnm, UIJufrbJ!b' IUIII 'fb"/.J!fr f',IUJUI(' 
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(; 51+ s2=1: '1-fr9nLJ! (9) f'IU'illuab'h 1Uf''fb'h -"'.-9"L9rJ.-6 I; - 1"' P.-'l.J -'b
~i]-Jbbpfr r.-J-p, "1'""'9 JUuurfr-&.-"'e P".t!l' 1; n-fr9 : bpb 
' . 

npurb'l /~n-L 3n-1 =f=O, JU"'.JU f!b'fnLbb'hJ!' 

g(x)=a11 _ 1x
1 + · • · +a111 

f(x)=a 0x11+g(xj, 

f( -x)..;( -l)11a0x11+g(-x): 

b[ilb si-e "- s2-e r.-J IU"/.IUurJUufu-'it-p.-p g( x) "- g( -x) P.-'l"-"''1-J

'hhpfr 'l"f't}IU~"9'hbpfr u"umbtfJ.bpnLJ 'hzJUbJUpnfunLfllnLbbbp" filr[bp'h b'h, 

IU"/.IU> f',UIJIUaiUJb "b'fnL~UlfrrJ. bbfriiU'f('nLfiliiUb ("/.IU(''l_ /;1 np ~~1), 

b[ilb l=n-L IU"/.JU 'hz-'h'hhpfr tfrmfrnfunLJ JUnJUp_/tb urb'lmJ, JUtufrbJ!b' 

(x)-fr r.-J-p a0-fr "- a 1=an-l-/r Jfrp_"-• ~Lfr'hfr f(x) "- f(-x) P.-'l.J-'h

'fJUJbbpfr9 Jfr-Jb Jb~fr Jnur, "- IUJ'I "'.JUur-6.JUnnrJ.' 

s1+s~=sf +s;+l ~/+l=n' 
\ 

. !>,~ b[ilb l~n-2, IU"/.IU f;'j,,..{'JUr/.np I; 'hz-'h'hbpfr rJ.rntfrnfumJ JUtLJU'l_frb 

urb'lbl'nLJ f(x) "- f( -x) (IJU'l_JJU'ir'fJUJ'bbp"9 'JnL['IUJ!IUblJnLpfr Jnur I;L1 

UIU~WJb bJU/,_ IUJ'I 'fb"/.J!nLJ' 

s 1+s3 ~s1+s;+2~L+2c;:(n-2)+2=n: 

~IUJ IU'ff'blnr/. (7) 1 (8) /,_ ( 9) (11UbJUa~bp{!1 UUJJUbnLJ hbJ! 1 np 

"· 

§ 42. llpdwmblip~ dnmwt{np liwzt{nLdl! 

tJUfunr'f "/.IU('IUff'IUlf>bbpnLJ 2_JU('IU'f('r/.IUJ Jbfiln'fbbpf! {iJttLJI bb 

ur-1fru ~-ur-pbL"L frp-~,'i, 'l"f'J-~fr9'hbrnr/. f(x) P.-'lJIU'h'fiUJfr frp-~-'h 
Ulf'J JUurbbpfr JUniU'ira'h-9nLJ, Jb~nLuJU9nLJ, Ullufr'h.t!'i,' I"Lf'IUJ!IUhlJnL{' 

UI['J,urfr t:,JUJJU{' 'hzbl Ullb uUir.Jw'ir'ir~l'f!' npn'h9 Jfr'l."- 'lur'hr[mJ I; JfrUIJb 

UIJ'I Jb~ Ulf'J1UU7f!' b[ilb IUJ'I u-r.J-'h'irhre P-4.-~,'ir-t-tfr 'hb'l b'h, 

IU"/.UI 9Uib~JU9wJ filM• npb f!'j,~,t) I; bf11Ub9 Jp'l_iL 1 ~IU('b[p /; f',UIJUI('bl 

npn'hblfr "'{'JJUurfr Jnur•r[np "'l',Jb-1!: fllu"'."unr[, Ullb P."''hfr9 r.bmn, bpp 
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&mnLrJ'fr J'hfiln'lnq {~wJ' nr!./; wll, wqblfr Mm'ilmm b'lw'ilw~nq) ~t.wu

wwmqfr, nr a b_ b fl Ul !J fr n 'iJ Ul f fi11.brfr J'frt"- "f.UirnL'iJw~qnLJ' I; f( X) 
pwqJ'w'il'lwJ't J'frwl/t J'h~ wrJ'wm, J"iinLJ' t wt'il.ew'iJ 'iJb'lws'iJbl WJ'1 

uwt.J'w'iJ'ilbrc• nr"l_buqfr a' b_ b' 'ilnr uwt.J'w'il'ilbrfr' 'ilw{uw"/_bu "I_Wt.w'iJ2_• 

qw.t {lqnq wnwt.fr'il wwu'ilnr'lw~w'il ~'ilzw'il'ilbrc t.wJ'c'il~'ilb'iJ. 'lrw'ilnq nttn

'ilhlfr wrJ'wmc t.wzqwd- ~~fr'iJfr mr1_1U,) 6.zqrmnLfiiJwJ'p t 

9-ntnL{JtnL'iJ nL'iJh'iJ zwm J'hfiln'f'iJbrl n{tn'il.[! filnLu b'iJ UIW[/ru pwqw

~w'iJfr'iJ UlrUIIf lf:UI'ilb [ IUrJ' Wtnfr J' nmw1_nr wrJb.ec "I_Wt.W'ilt1.n'l 6.zqrmnLw 

fi!lwJ'p: Uh'il.e ~'ilzh'il,e 'ilrw'ilsfrs br~nwc• nrn'il.e mbuw~w'ilnrh'il wt/_blfr 

"/_UI(Ilf b'iJ b_ c'il'ft.W'ilnLr b_ t.wJ'wmb'l ~frr.'!!nJ'ru'il 'fh"l_.[!nLJ' pwqw~w'ilfr'il 

wrw'l t.wus'ilmJ' b'b 'b"I_UIUIUI~fr'bt "UI,.~Wt/_nr t 'bzbl, nr WJ'b J'hfiln'l'bbrc• 

npn'b.e w1JJ' 'tzwrw'lr1. h'b, 'tfrrwnb Lf• h'b n }_ J'frw t'b pwqJ' w'il'lwJ''ilhrfr 

'b~wmJ'wJ'p, wut. w'bc'b'ft,UIUI /j>nL'iJ~sfrw'btrfr wqbffr fWJ'il 'fWUhrfr '4c

~WmJ'wJ'pt 

fltunLt.bmb_ h'bfilw'f{'bflll. h'bj!l nr a-'b f(x) pwqJ'w'b'fwJ'fr "/_ wr 'f wr

J'wm'b t ( ,ew'bfr nr pwqJ'w"I_WUifr~ wrJ'wm'iJhrfrs J'J.'iJ.e J'frz.m ~wrn'l 

b'b.e wqwmqbl) "- nr il wrJ'ww'it wr'lh'b wk2_wmqwd- t a t. b uwt.J'w'b

'bbrn1.' a< il< b. WJUUib'lfr!JI J'wu'bw1_nrw"/_bu, pfrtnuf I; 1 nr f( a)- 'b b_ 

(b)-'b nL'izf.'j, mwrphr 'bzw'b'iJhrt 

"t-~W]~G fillanbr .. numgl-m!f. .Cbpnq~ (nrc ~nl_1_nLJ' t c;,,,_J';.UJbu 

"J. '[,) J. 'b fil Ul 'f r n L fill w'b J' h fil n 'f)t flr"f.hu il wrJ'wmfr J'nmwt/_nr 

mpJh,e ~wrbffr tr c'b'fnL'bbl' orfr'bw~, a b_ b Uwt.J'w'iJ'bbrfr ~fruwqnLJ'wrc' 

a~b I WJufr'it.e'it' a"- b d-mtrhrn1. t.wmqwd-fr J'frt'bw~bmct Uw~IUJ'il, wqb-

tfr p'bw~w'b ~Lfr'bfr b'bfilw'lrbt, nr wrJ'wm'b wqblfr J'nm t qm'bqnul. a /, b 
uwt.J'w'il'ilkrfrs 'briU'i-1 nrfr'b t.wJ'W"I_WUilUUfr.W'itnLJ' t pwqJ'w'b'fwJ'fr pw

!JWpJ.w~ J'Hn'-filtwJ'p wtJhLfr rfrn.er wrJk.ec• CJ.d-uttfr'il fr'bmbrUJnuwsfrwtfr 

.fh{Jn'fc 'tw!w'bmJ' t 'iJrw'iJnLJ', nr nr"/_bu a wpJ'wmfr J'nmwqnr wrJh.e 

rf.Lr,'J•[nLJ" t WJ'itUJfrufr c filM· nrc (a, b) t.wmqwJ-c p.wJw'ilnLJ' t f(a) b. 

t! b) [rf1.brfr pwswpJ.w~ wrJh.e'ilhrfr'b t.wJ'bJ'wmw~w'b J'wubrfr, wtufr'il.e'il' 

c-a f(a) 
--p----
b-c f(b) 

W2_ dwunLJ' J'fr'itnLU 'bzw'ilc 'fr1wd- t WJ'b "'fwur6.umntj, nr f( a) /1 fl b) 
!Jrfb,.~. m.'bh'b mwrpkr 'ilzw'il'bhr: fltumb'lfrs' 

bf(a)--af(b) 
C= : 

fta)-ftb) 
(1) 

bpl;pwl_wlfrnrh'b, fr'btUJhu sn'-!9 t mwlfru lf,). 10-c, qt)wJfr'b fr'bmhr

'l"lt"'Yfr"'tfr J'bfiln'fC ~WJut'ilnLJ' t 'iJrw'iJn,_J', rrr (a, b) r:.wur1_w,)fr 1_rw 
29t\ I 

y=f(x) ~nrf! r{rn[uwrfr'ilqmJ' t 'ilrw A(a, f(a)) "- B(b, f(b)) ~bmhrc 
,/frws'iJn'[ lwrn1.1 b_ nr"f.bu a wrJ'wmfr J'nmw1_nr wrJh.e c'iJ'fnL'iJ1_mJ' t 

UIJ'I lwrfr' X-hrfr wnw'iJ!JJ!fr t.btn t.wmJ'w'iJ ~bmfr wpu!Jfruct 

pwqJ':~::;;~ :::rnlfq~·w;;:~ nrt,a-'il ~~2 ¥ ~ 
f'(a)=f=O: f:'il'ln'-'il h'il.e1 nr 'iln'-t'il"lhu k f"(a)=f=O• 
,ew'iJfr nr wuw"f.bu t.wr!JC phr1_nLJ' t f"(x) 
pwqJ'w'iJ'fwJ'fr wrJ'wmfr t.wz.qJ'w'iJc, ntr'iJ nL

'iJfr w.1_hlfr 9wd-p ruumfr6.w'il, .ew'il f( X )-ct 

llt'iJnLt.J.m£. c'iJ'fnL'iJh'iJ.e, nr (a, b) t.wmqwJ- C 

nl_ J'frwt'il tfr "lwrm'ilw~nLJ' f(x) pwqJ'w'il-

'lwJ'fr a wrJ'wwfrs mwrphp wrJ'wm'ilbp, 

1] 

(fa; 

a 

<].J. 10. 

wu"- }_fr UJwrnL'iJW~nLJ' f( X) pwqJ'w'iJ'fwJ'fr 
nl_ J'fr wrJ'wm 1 fr'iltUJhu 'ilwk f"(x) pwqJ'w'il'lwJ'fr n}_ J'fr W('J'wm

1
t 

fltuUJfrunq, fr'iiJ.UJhu t.burknLJ' t J'wfilbJ'zumfr~w~w'il w'ilwlfrlffr 'lwu

c'ilfilwsfrB• y=f(X) ~nrc (a, b) t.wm1_wJ-fr 1_rw ~w' J' rf n'ilnmn'il w6.nLJ' t 1 

~w' J' J'n'iJnmn'iJ 'iJ1_wqttuf1 'iJJ'w'iJw"l_hu' Ult'l t.wmqwd-fr pntnr ~btnb{mLJ' 
lpu' J' mnn'-sfr~m filtwJ'p n'-'l'l'iw,) I; 'lhUJfr 1_hr"-• ~zuJ' n'-'l'l'[wt) t 'lhUJfr 'ilhr.e"-' 

l,bmkwpwrl (a, b) t.wmqwt)nLJ' ~IUrn'l b'iJ t..u'iJ'ffr"/_hl ~nrfr lfWUUII[nrnLfiiJnL'iJ

'ilhrfr tnru 'fh"/_.f!hr, nrn'iJ.e "I_UIUI~hr1_w,) b'iJ 11-14-r'f lf,)Uilf:rhrft 1.rwt 

<].J. 11. <].J. 12. 

'tzw'ilw~h'b.e ao-n1. a b_ b uwt.J'w'b'bhpfr!J_ WJ'bl nrnLJ' f(x)·fr 'bzw'bc 

t.wJ'cit~'bnLJ' t f"(x)-fr 'bzw'ilfr t.bmt f!w'bfr nr f(a)-'b b_ f(b)-'b 
nL'bh'il mwrphr 'bzw'b'bhr, fru~ f'' (X )-c UJUit."/_w'bnLJ' t 'bzw'bc 

wJ'pn'[2_ (a, b) t.wwqwt)nLJ', W"I_UI UIJ'I"/_frufr a0 ~wrhtfr t 'bzh[l11-r'f b_ 

14-r'l qt)wqpbrnLJ' 'ilhr~wtws1_wd- 'lhUJ.ehrnLJ' Lufr'ilfr' ao= a, J'JnLU 

hr~nL 'fh"I_.[!IILJ'' ac=bt y=f(x) ~nrfr' a0 wpusfru nL'iJhsn'l ~hmnLJ', 

1 Uw~Jw'i,'itbpp 'bb'l'"9"'-'ff'_ 1 npf'_ pJ.p,.,_J t WJ'b pw'bp'b, np '"J'l "l'"JJw'bf'_ 

pw-fwpwp-fp
1 

un-fnpwpwp urnw9r/n'-J t wn.w'b9 nplt.t '[J•Jwpn'-f/ J'"~'' l'w'bp np 'bwJu

~p'bn,_J 2'"P'"'lP-fwJ Jbf/n'l'bbpf'_ f/"'-Jl b'b '"'"LP" "P"2£·l"'- f'(X) it. f"(x) P'"'lJw'b
'l'"J'bbpp wpJwrn'bbpp filpqf'_ 9w'b~w9wJ ~wrn-fwJn,_J, 

297 



lj , 
A I 

8 

'M. 13, 9-~. u. 

{tJJwb t{pw 'fpt{wa "I_UIJJ'wb{!_ zwm !;UI'fwb !;. 'fa• 15-{! 9nLJ9If: Ul1U[pu, 

np IU1lU1b9 "'/'f "f"'JJ'w"iJp "I_IUt,"l_wbJ'w"iJ X-bpp wn.wb9.(!{r f.bw'f znzw

+n'lfr f.wmJ'w'b ~b"'f! ~"'pnrz !; pnlnpntJp'b !;[ l"'"'l npn'bbtf. UI[:J'wuip. 
J' nmwt{ nplrL[i/ JnLb{!_: 

ll.purwab'&.e P"''bwdlt., npnt{ 'fur'bt{nLJ' !; d {tlf.tJe: fo'bt"lbu f.wlm'bp 

f' 

A 

8 

'M. 15. 

!;, y=f(x) ~npfr (ao, f(ao)) ~bUJnLJ' UlUiptJwa znzw+n'l_fr f.UitJUIUUipnLJ'{!_ 
~wpn'l_ !; 'fpt{bl t.bmlt./wl mbu.ent[. 

y-f( 3 0)=f'(a 0 )(x-;
0

): 

ll.tuurb'l urb'l_w'JpbLntJ x-bpp wn,.'bs.ef. t.bm znzw.P•'lP f.wurJ'w'b 
~b urfr ( d, 0) ~nnp'fpbwm'il&pf!, ~umw'bw'b.e' 

-f(ao)=f'(a0)(d-a0), (2} 

d- ~-
-a0-f'(aol · 

b(tlb e"ii(tlbp9n'lf!_ H-14-p'f 'f~"''fl'bpp t{pw A ft. B ~bl.tlbp(! J'f.w9'bfr [IU

pbpnt{, W"I_W ~mbubp, np qb-wj~fi ~(imbplllDlJlU9~lUj~ !J. '\,JOLIDOfi{l tfbpnq

·Gbpe pntnp l}hlll}!bpnHl' mw1~u bfi a. wpuunn~ {luqwqwfi wpdbl!~ d'n
. mwqnpnq~JnLfiJ:! mwppbp qn'lubp~g: 

'Jopw t:.wJ'tup !;[, b"/. UIUIUI~W

f,wpJ'wp !;, b(tlb (a, b) '>wwt{w~'b 

wJbUJ.f•ufr'b !;, fr'bt"lf"fb "i"'f!, w'by_

t{mJ' !; bJnLmn'bp J'b(tln'fp J'by_, '[nL

'fUI~9bl UIJ'f bp~nL J'b(tln'Jbb pf!_l IJ.J'f 

f.w'bw"fwpt:.nt/ a. wpJ'wm{r '>wJ' "'P 

J'b"iJ.e ~UUJUibUib.J! 2_UIUI wt{b[p '· bb'l_ C 

ft. d uw'>J'w'b'bbr: b[lb bpw"ii.e 'fbn.lt.u 

t_b'b UIUI[fU J'nmUit{npnL{tJJUib "l_wt:.w'by_

tJbLfrJ! f.2_'fpUlnL{tJJnLb(!, UI"I_UI UIJ'f bnp 

uw'>J' w'b'bbpfr 'b'fwmJ'wJ'p '>wp~wt{np 

0 
- --~.l 

9-J.. 16. 

J;,.. bnpf.9 ~ppwn.kl 'bzt[wa bp~"'- J'b(tln'f'bbp(!_ ( "'b' u ,~. 16) ft. wu'b, {!_b'f 

npnLJ', ~wpb[p !; '""lw9nL9bl np, WJ'f U[pn9bu'b ppn.[! np {tJnLJL t 
mw[pu a. wpJ'wmf!_ '>wzt{bl 9wb~w9wa l.z'fpmuL{tJ/"'J'pt 

U.1u Jbfln'l';,bpf!_ lt_pp1Un.J.';,/! ';,IUfunp'f Uf_IU['IU'f['IU/j>';,bpn<.J 'fPWIU['It_1_1U~ 

h(x)=,x'+2x1-5x"+Bx2-7x-3 

PIU'ld IU'j,'fiU'f /r blt_JUuuf IU ,f pt 

Ubbe 'ffrtnbbl!, np IU,/'1 PIU'fdiU..,'fiU.t'h nLbfr a, "LIUf''l IU['diUUI, np';, eblt-~ ~ 

1 < a1 < 2 UIU~diU';,';,bpfr tfp!_b.t 'iiUfrtiUU[_bu ltiUf'blfr ~ IUUb[ 1 np IUJ'f UIU~diU'j,'j,J.['['_ !IU

+IU'fiU'j,9 [WJb b';, bpiU ~Wd1U[' 1 npUf_but(fr 'f~IUJ/rb frbmbpU[_nlJIUOPWJP b. 'iJnLmn';,fr 

JbfJn'lbbp['_ Jblt_ IU'j,'fiUJ lt_frpiUn.blni lt_IUpn'[IU'j,IUJpb tniU[ f1Ui IU[''fJnL';,/!1 lJIU'tiUJ';,, 

+_frpwn.bb.(! 'f['IU';,[!, "l'"lbu'lfr nLbbbw';,l! p1U[''l ~IUzfribbp !UfiU~IUb!_n'l Jfr opfrbiUit_t 

,...,!Uf_bU Jb';,.p UtbuiU';,/! ';,IUfunf''f Uf_IU['IU'f['IU/l>nLdl x=l 'fbUf_/!nLd h'(x), 
h"(X)1 • • • 1 hV(x) IU~IU'j,9JIU[';,bp';, UUIIU';,nLd /,'j, 'ff'IMit_IU'j, wpJ/,/!';,bpt U.Juurb'(p91 

§ 39-fr W[''fJnLb.(!';,bpfr ~fr.!w';, 1_p1U 1 uuriUbnLJ bb.p, np X=l wpJbl!l'. h'(x)-fr, frb!
U[_bu 'j,IUJ. h"(x)-fr ~IMdiU[' 'ff'IUit_IU'j, IM('diUur';,bpfr 1_/rpfr';, UIM~.JIU'j, ~I (1,2) ~IUUI"IU~['_t 

r..butb.IU['IU['I }_p Uf_Wf'nL';,IUit_nLd IUJ'f1U~IU'j,9JIU[';,bpfr IU('diUtnblrp1 nLutnp .-,('.;, ';,lt_IUurdiUdp 

..ftwpbtfr ~ ltfrf'IUTLirt 'iJnLurnbfr Jbfln'll!.' fiwof. hriUbfro, h"(x)-e IUJ'f ~wut1_1U~nLJ 
WtfbbnLpk.p 'f('IUit_IU';, ~~ fruit_ l!wbfr np 

h(l)=-4. h(2)=39, 

IU"f.IU ~IU('It_IM1_np ~ {'_';,'fnLbb[ a0 =2t ~wzifr 1Un.bbtn1_, np h'(2)=109, J/,'j,/! (2) p1Ubw

.J.ftn1_ UuriUbnLd /,';,~!' 

39 179 
d=2- --= --=1.64. 

109 109 
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2. (-4)-1 ° 39 
C= 

~4-39 

47 
=-=L09· 

43 

uwr.Jw'b'bbpnLJ: 

ll'b'bl! uu:wow'bl! uwr.,fw'b'bbp{• lw.Pw'lw'bo w'b'b2w'b '£bqwon'cJ WJ'b pw'bf. r.w

,!wp, np"lb"'lP WJ'f wp'f_JnL'biff!_ r.wJwp/r'bl! pwo{wpwp: />r.wp~b, 'bnp uu:woo[w~ uwr.

Jw'b'b/rp[. 'b~wu:JwJp ~wpb[p l;p J[. w'b'lwJ l.n ~[.pw~<bl Jbp Jbfln'l'bbp[!_• Uw~wJ'b1 
'b"lwu:w~wr.wpJ wp I; r,b'bo uhpf.o a.cf. r.wJwp 'l'!''bbl pwo{w~w'bwlwp 'bbq uwr.Jw'b

'bbp1 op/_J'bw~' Jf.'bl!. 0,1 ~wJ 'bnLJ'bpu~ 0 101 G.2'll'u:nLfJJwJp1 !. W"f_W Jf.wJ'b ~[.pw

nbl WJ'f Jbfln'l'bbpf!_t ~wu~w'bwlf. /;1 np 'f_W pn[np r.w2o{nLJ'bbp'b [.u~nLJ'b ~'fwpJ.'b[. 

uwuu:[.~ Jb~w~wo{w[ 1 pwJ9 ~n'b~pbu: Ju'b'lf.l''bbp lnL~blf.u 1 npn'bl! "lwr.w'bi_nLJ b'b 

pwo{w~w'bwlwp G.2'lf'PUI [.Jw'bwl pW'f_lfw'b'f_wJ[. wpJwu:'bbpf!_1 r.wp~ I; [p'bnLJ 'lf.Jbl 

WJ'f pw'b[.'br 

'f.bpw'fwn'bw'b/! Jbp h(x) pwqJw'b'f_Wif/_.'j, h 'bpw a.
1 

wpJwu:p'bl f!_'j,'f npnLJ 'j,f!_-

2/:,'j,/!1 np pw'f_Jw'b'lwJ'bbp[. 'bbpifhnLJ pbp•{w~ pn[np wpJbl!'bbpf!_ r.w2o{o{nLJ b'b ~np

'bbp[. rlbfln'lm{: "1/w'b/_. np 

h(1,3)==--0,13987, h(1,31)==0,0662923851, 

L3<a.1 < L3L 

WJuf.'bl!'b' Jb'bl! a 1 wp•fwur[. wpJbl!f!_ 'f_utW'bif Jf.'bl!. 0 1 01 G.apu:nLf/JwJp: U.JJJ WJ'f 

'bnp uwr.Jw'b'b/rp[. 'b~wu:JwJp ~[.pwnb'bl! 'l~wJp'b /_J'bu:bp"f_nlJWOPWJP Jbfln'lf!_' 

c 
L31 . {-0,13987)-1.3 · 0,0662923851 0,26910980063 

---0,13987-0,0662923851 0,2061623851 
L30678 ..•• 

U.J'l 'bnLJ'b uwr.Jw'b'bbp[. 'b~wurJwJp ~[.pwnb'bl! iJnLu:n'b/_. Jbfln'lf!_• f!_'b'l npnLJ 

r.wp~wo{np I; f!_'b'f_nL'bbl ao= L3}. -f.w'bf. np' 

h'(L31)=20, 92?22405, 

0,0662923851 
d=L31 

20,92822405 

27 I 3496811204 

20,92822405 

1,30678 <a1 < 1.30684, 

L30683 · • ·: 

!. nLum/_.1 f!_'b'f_nL'bk[no{ a. 1=1 ,3068}, ,fJ:.'bl! ~wu:wpnLJ b'bl! WJ'bu[pup ufo•wl, npf!_ pnifp 

1; o,oooo3-f.o• ... 

ll"b';,./_! J'fr'iltfL WJ<fJ' 9"LJ9 t_b'il./_! utt[b[, nr 4_brb.nLJ .zwrw'f{'t[wJ J'b

filn'l'ilbrf! /rrn.J! nr (ilmu b'i. mwlfru wrJ'wm{! r.wztfbl gru'i.~wgwJ i.z'tf!r

mnL[iiJwJ'p, tuJufr'i.J!<;,' z_b'i.J! W"f.W9"L9bl WJ'l J'b(iln'l'ilbrfr 'l"L'ftuJ'pmnL

fi!JnL'il(!t 1l"f.w9nLgb'i.J! wl'l [ilb~nL'l r.b'i.g bJnLurn'i./r Jbfiln'lfr f.ruJ'wrt 

'1-JrsnL./_!J fr'i.t_"f.bU /,_ 4_brknLJI f(x) pwqJ'w'i.'lwJ'fr CJ. 
0 

"f.WI''l wrJw-

300 

B 
C=----

2A 

C(b-al < 1: 

f.w4_wuwr,LfJJnL'il'ilbrn4_t '1-frgnLJ!' 

k=L 2, · • • 

a=ak+hk, k=O, L 2, • . · • 

{4) 

15) 

(6) 

nrmb'l o<S<l• ~w'i.f' nr f(ak)=f=O. (a. b) 
"f.WJ.!w'i.p "f.wm-6.wnn4_, w"f.w, r.wz4_fr wn'ilbtn4_ 

r.wmtf_wJp •Jrw 'lrrJwJ 

(5) IL (6) pw'ilwa"-brf!• 

~umw'i.w'i.J!' 

h~ f"(ak+!lhk) -h + f(ak) =a- (ak- f(ak) )=a--ak+l=hk+l' 
-2 f'(ak) k f'(ak) f'(ak) 

h 2 B -ch2 < k --- k• 
2A 
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'twJ', .[!utbfr nr [hol=/a-aol < b-a. </_brt_'bw~wbwUfbu' 

lhk +1I<C- 1[C(b-a)J2k +I_ k=O, I, 2, .•. , 

llJIItn/z'ffr!J• (4) "fWJJ'wbfr 2_hrrrt:.frq, t:.bmfLnLJ' t, nr k-'iJ w6.btfru, 

a wpuwm~ L.. Gpw' 'LJm.mnGp ubpnq.p fiw~npq.wqwli qppwnnt.UmJ. umwg
tjn'l ak Unmwt)np mttdbJ!ft hk mwppbpm_p-JDLU]! llqmnLU ); qpnJft

1 
"rt! 

L. Ufwt:.w'br.qn,_J' tr wUfw!JnL!Jhl: _ ·-

'tzb'b.[!, nr (7) p•ubwM .. l! k+I-r'l .f!'"llfr t:.wJ'wr Ulwlf!u t uJumtft 
qfiwfiwmwqwue, nr'b /;w~wb t, bfilb 'tJnLmn'bfr J'bpmll! ~frrwn</_n,_J' t J'b-

1lw~ It "l pb 'ft)wJfr'b fr'b nbrUf"lJW!JfrwJfr J'bpn'lfr t:.bm J'frwufr'b: 

lJ' nmwt/_nr t:.wzt/_nLJ''bbrfr mbun'-PJwb .'lwul!'bPws'bhrn'-J' l!'bPbr
9

n'll! 

'twpn'f t t)w'bnpwbwl qbr£.,,_J' zwrw'frqwt) J'bftln'f'iJftrnLJ' t:.wzt/_wr~IILJ'
'iJbrfr w</_brfr 11lU9frnbwl 'fiUUWilnrdwb b'fwbw~'iJbrfr t:.bm, nrnb.B f:,IJ2_UIW9-

bnuf h'b .'brw'b9 ~frr•wnnLJ[!' 111'1 'bnLJh 'lwu[!'bpw9 'bbrn'-,/ 'twrbtfr f 
'fm'bbl wrJ'wm'bbrfr J'nUtu"J"r' t:.wz<[J'w'b zwm "'-rfrz J'bpn'l'bbrfr ZUtrw

'lr"'-J'l!: 1p1Ub!J Jb2_ Utdbbfr9 w.Jbtfr ~WUIWrJW[(! t:.w'b'ffrUWbntJ' t lnr-w
~UUqDL tfbpnq.e ( "rl! brphJ'b ufuwlJ'wJ'p w'bqw'bud b'b CJ.rbfpfj>bfr J'b

fln'l): 111'1 J'bpn'lf! P'"ll I; mwlfru J'frw'b'fut.!fr9 'lm'bb,,,_ P"L"r wrJ'wm

'bbr,fr Jnmw•Jnr wrub.[!'bbrl!• WJ'I Pt/tiLJ' £.. ~"''Uftb.pu wrJ'wm'kbrfr· f!b'l 

nrnLJ' tfr Ufut'.w'by_mJ' wrJ'wut'bbrfr 'bwfrt'bw~w'b J'b~nLUW9nLJ': Uw~wl'b,. 
u.tJb ~wUftJun} t fufum .!Uwt)wqwl t:.wz.Jwr~nul'bbrfr t:.bm: lln J'bfiln'lfr 

l:,frJ' .[!nt.J' (!b~wt) t umnr£.' 11-(l'f 'f[/unLJ', zwrw'fr.Jn'f ufrJ'bmrfr~ pw'[
Jwb'JwJ'bbp[r mbUtiLPJ'ILb[!: 

'1-U.CStr ttl, ~UQlfU u'lUlfutr 

'Jowul!'bP•u!Jfr biDfunr'l zwm pw<lfr'b'bbrn'-J' J'b'b.[! 'ftnbt/_nLJ' l;fr'b.f! '.b

tnkJwl 'lr"'-Plw'b Jby_. zwrw'lrbtn</. 'bi"'-Pl!• Jb'b.f! 'lfrmwr~J'w'b l;fr'b.f! 

bbflwr~nLJ' ~wJ' 9wb~w9WJ ~nJ'Uf[b.[!u p<[br£!• 'twJ' . pb J'frwJb frpw~wb 

[1</.brl!• PWJ9 t:.bmn Ufbtn.[! I; 'lfrmn'ln'-PJnLb w'bbfr'b.f!, nr ~wJ'' umw9•JwJ

-r'll"'-'b.[!'bbrl! J"bnLJ' bb frrw</.w9fr• bpb uw'.J'wbwpw~qbb.[! J'frwJb frflUI~utb 

p<[b r"'l, ~w.r' nr 'brw'b.f! pwnw9frnrb'b ,b'lwtfrnfr'"-'"- .r h'b 9w'b~w9w" 
lfnJ'Uflb.f!u p.Jbrfr 'lb"l.f!fr qpw: flr"lbu ~w'bn'b, wl'l P"L"r 'lb"l-Bbrn'-J' ~w
rbtfr tr 'b~wmbl, nr zwrw'lr.JwJ mbunLpJn'-'bl! wJ'pn'lln'-plwJ'p ltUfwt:.

Ufw'b.Jbr £.. w1'b 'lb"l.f!"'-J', bpb J'b'b.p 'lfrmwr~J'w'b [!b'fnL'bhfr'b.B J'frwJ'b 

nw9frn'bwl p.Jbrl!' f;~bl I; JwJ'w'bwfi. l!'bPbr9"'lfr'b 9"'19 mwl"'- "'1'1 
'["L'fw'.bnut~utbnL{JJutb fru~ut~wb UfWm6.wnbbrf!• nr"fbu'lfr '.htnW'fUI bJIIL

[il{! 2_utpw'Jrt/fr frr t:.wJ'wr pbut~utb (!b'f'.wbrmfiiJutJ'p, UIJufrb.f!'iJ' pnfnrfr 

lfn'lJ'fr9 l!'i,'lnL'b,JwJ- t:.w'brw'.wzqw~w'b lb'lqnq: lll'l bUfwmw~nq J'b'b.[! 

,f,,_JmJ' h'b.[! 'I w z m fr 'l"''lwtfrwrl!• fr'bt"lbu 'bwl.. w.Jhtfr [Wlb, pwJ9 

J'br 'l"'ul!'bPw9nLJ' JfrwJb ouw'b'lw~ 'lbr fuw'l"'9"'l• o 'l w ~ fr 'fiU'fut

tfrwrl!' 

llit'bbr!.. 1;, nr P"l"P 'tnJ'Uflb.f!u p<[brfr· P"l"P frrw~w'b P.Jbrfr ,_ 

P"L"r nlu9frn'kutt P.Jhrfr ufrumbJ''bbrl!• '.wqwuwpwUfbu £. P"l"r wJ'pnn 

P</.hrfr ufrumhJ'l!, oduul_wc)- hli WJfi eliq6wlinLp fiwmqDLp-Jwup. np fipwli-
1\tg JDLpW}!WUlJDL(lDLl( ni ultwJfi qnLlfmpnLtfJ! L.. . pmqtfmll\wmqnt.tfe, 
llJlL.. 6wlint.U~ qwpbt\t ); lJ.wmwpbt' tl'limtml WJI} fint.JG u\tuwbup uwfi

tl'm6.1ibpnd: 'tzqwJ pqwJfr'b ufrumbJ'bhpfr "'1'1 t:.wu•'tn'-PJnLb[! hpw'b9 

"'"'rPbr,..r 1;, orfr'bw~, 'lr"'~w'b w.rpnn p.Jbrfr ~"'.r 'lr"'~"''b frrw~wb 
P.Jbrfr ufruu.bJ''bbrfr9 : 
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fi1'1_hrfr ,..,JJ.'b tlfr ufruurhJ (~nJunh.eu [ltfhrfr ~wJ, Jwu'bw•fnr"'"'bu, 

frrw'tw'b P•fhrfr)• "f'l! "i"'f'"L'b,..~nLJ t- frr yw'b~"'9"'J hr~nL [iltfbrfr 'f"L

""'rl!• urwrph['tiL{rJJIILhf! b. W{'W"''Jf'/"'Lf!• ~nl_t/_nLJ" t- ptJ.wJpfi oqwq: IJ.Ju

Ufpunt/_, P"l"f' wJpnn, nUiyfrn'bUI(J frrUI~UI'b " ~",f"'Lh.eu filtflsrfr llfru

urh.J'bbrf! P•l"'Jfr'b O?"''''bhr b'b, lfJnLu ~n'lJ"frs· 'J('UI~UI'b PtJhrfr "l Jfr 

upuurbJ o'lwl1 }_p tfr'i.fr, .ew'irfr "{' b(rlb a-'b b. b-'b hr~nL ur"'{'flh{' 'lf'"'

~~~~'b P•fhr b'b, Ul"f"' ~-'J (a-b)-'ir, ~.,.'J (b-a)-'ir P-B"'""'~-'b t-• 

o'l"'~ Jfr Lfr'i.fr 'irwl. P"'9"'""'~"''b pr[hrfr "l Jfr ufruurhJ' pbtf"L'l t,b'by 

"'lr;, "'"'urf.wnnt/_, nr br~nL P"'9"'""'1t"''ir (rltfhrfr "'rur"''1rl"'ll! '1f'"'~w'b t' 
fil't/_wlfr'b o'lw~'bbr'b wJb'11.fr'b t"t 2_h'ir ""'"'·"tfnLJ tfhri.nL,J '1P"'"'f'~'f"'J 

2."£'" 0 /'P'i.r"'ff'irbrmf: IJ.JJ-,f 9"LJ9 f(m{'1_J.'iJ Jp J!whp "'Jl 0{'phw~'i.rh{',. {!'iJ'f 

nrnL,/ UIJh Ufh'fJ"w'b Uurntqnufe, nr [Jtfbrfr 'ffrurUir~1n'l u/lf!lllb.J'b , frrn.e 

o'lw/1 t, wJb'b "''i.rqwJ {rJn'l'b,fmJ t f!'i.r/Jbrynizfr'b: 

~nLJ'f [Jt[hrf! ~IU'lJ"uLJ" b'i.r O'lW~• {!'i.r'ft:,Uih('UI"fhu, 9Uih~U19UIJ phW~Uih 
n-fr 'lb"'.f"' ,f, n-fr "-r"' UlnUih'J J'bwynr'lfr pwd-UI'irt[n'l .,.,JP"'ll P·fhrfr 

liwJwf.umJp(! luf>'irfr o'lwlt' llb'irur P·l"r~ 0'lW~ Jb'b ~"''l,f,..,f, .ew'irfr nr 

br~nL Jfhhur {/t/_b f'P lfnL,f Ul('(! '["' J'f I; I . 

o'l"''' ~tfr'irfr "'J'ir nUiyfrn'bwl f""-"rfr t,.,.,J:,fr,mJpf!' nrn'iry l~f,(.Uiur
""'l ~nurnr"'~P utbu.ent/ 'l{'"'",JUI'ir t,"'l"'"'f'"'f''bhpf! t,.,.'b'lfru.,.'iJnLJ b'ir 2 _ 

Pt/fr nr!.l; Ulllurfr-6.w'b'bbr. UIJ'1 t.-J'.,.fu,J pfr'ir b'ir "'"'tn~UihnLJ I ,f wu'i.rwt/_ n

l'"'"'bu, P"L"r .,.Jpn'l'l_ fil1_hrf!' J!"''bfr "£' 'br-'bs lJW6..,.urqn'l 'lf'""'"',f

'bhr'b m'bb'b 1 t,Uilur"'r"'rl!• "'l"fr'ir.e'ir' hrltn<ue 'lf'" Uluurfr-6.w'bnLJ: .11.1'1 
orfr'iJwJfp ,Jh'/. 2-fr +nfuUirh'iJ ~UI('Ufp I; tfbry'irh[, pr.w{!~b, ywhf(IU9UIJ p 
<¥-r'l Pfrt/: f:'i.r'lt;"''i.rf'"'"'bu, tfbry'irhtntf "'"'f''l Ptfhrfr 9"''b~"'9"'J P"''l

Jmfltm'ir, t/_hrt."'1_nr ~wJ 'bnLl'bfru~ w'bt/_hf"l, b. '1fr"'"'{'~hln1_ "'l'i.r n.Uiypn

hlll£ fiJ.fhpfr upuurb,Jf!, nrnh,'J l_~('-6.Uiurtfn'l 'l('UirtnLJ'bhrfr f,UIJUJUI('UI('hh('{! 

~"'f'"'l b'b p.,.J.,.'iJ,fhl Jfr~t'b tfhrsr"'tl P"''lJmp1 ... ire "'"'ur~.,.'bn'l "'"'l''l 

Jiltfhrfr 1_rw, Jh'b.e '1-rrll"'l ~uurw'bw'b.e o'lw~1 ll'J"Lt' ~n'lJfry, "'l'ir nw

sfrn'bwl P·L"rf> r.wJwfvmJpe· nrnir9 tr1rt.-"'"-"'l qr-n.m.J'bhrfr r..w1urw

r"'rirbre th'b pwrf-'bt/_nLtf "l Jfr "'"'f''l P1fr /!wnUI~nLunL "-r"'• O'liU~ tfr 

lfr'bfr' J!"''irfr nr Ptfhrfr 'ir zq wJ r. ... ur~nLfiiJnL'bf! l.fr "i"'""'w'irtf"' ,f 'irrw'iry 
pw'[J" Ul"fUIUI~,f Ulh J.,.,f UlhUI~I ·. 

IJ.'iryih'ir.e Ptf-Jfr'b "'l'ir"'fru/r O'lUI~'bbpfr orfr'irw~'irbrfr'ir, "r""'.e -J

I'"'l'l"1fr'b tb'b qur'ir1_nLJ n.Uiyfrn'ir"'L P•fhrfr o'l-~fr Jh'l' 

11) 

urbu.efr P·fhrfr t.wJUI{unLJp(!• nrmhrz a-'b b. b-'b yw'b~wywJ ""'9frn'bwl 

Ptfhr h'ir, ~Lfr'irfr orz-~· "'l'l orz-~fr'b b'b "fUIUI~UI'btJLJ, ,J.,.,'b.,.tfnr"'"'hu, 

P"l"f' nwyfrn'irwl [ltfbrf! fb = O '1h"'J!"L,J), fr'bt"'bu 'bwb. f2.· [1/rt/{! 

(a=O, b= l 'fb"'J!"'·,f)t IJ'h'b.e 'f"'{'a/"'l o'lw~ ~uurUI'b.,.Jfr'ir.e, b{Jb ,.,.t,. 
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~whUI,Uiqt/_ufr'b.e J"frUIJh UIJ"pnrz'l a f. b qnrJUI~fry'i.hr nL'i.rhsmz (1) urhu.efr 

~tfhrntf: IJ.lu orfr'b ... lt'bhrfr ,fh'l, frt.wr~h, l' 2 Pt/fr tfrnfu ... rh'ir ~~~~rbLfr t

. .jl.rs'irbt f3 lt.,.J f5 " "'ll'ir' 

a+bVT 121 

whu.efr [Jtfbrfr ufruurhJe yw'irlt"'9"'J ""'9frn'b"'l {ft.,.,f J"frwl'b 9"''b~wywJ 
. .,.Jpnn) a b. b 'l"f'J ... ~fry'bhrn1_ O'lUI~ tfr Lfr'irfr • .ew'bfr nr VT P1fr "'r

tnW'f('J"'L'b fr'b.e'ir frr t,bur, fr'irt"'bu r..bzur t- uurnLqb{J t/• ~~~~r/;Lfr 'f{'/;l (2) 

wb u.en•/1: 

Om~wl'b, 
(3) 

tnhu.efr ptfbrfr ufruurhJe, 9"''ir~"'9"'J a, b, c nwyfrn'irwl qnrd-w~fry'irbrn1_, 
"'f''lh'b ~lfr'bfr o'lw~, I. "'1'1 'bnLJh(! urbrzfr nL'irfr, b[Jb uwr.JUI'irUipw~t/_h'ir.e 

u.Jpn'l'l qnrd--~fry'irbrfr '1/;"1./!"'1 1 

IJ.lJ,f 'lfrurwr~b'ir.e P"L"f' "'l'ir frrw~w'b (rl1_brl!' nrn'b.e ~wrbLfr t

'uurw'ir"'l• J"fr .ew'bfr .,.'bqwJ ~frr-"blnt/ qnLJwrJw'ir, flUI'l,f"'"'"'"'~,f-'b b. 

r..w'irJw'ir qnrJn'ltiL{rJJnL'ir'irhr'b e'bfJhr9"'lfr'ir l"'" r.wlur'irfr 7t Pt/fr b. nr!.t

""'9frn'bwl Pt/fr r.uur: '1-rw'b.e 'ufr'bb'b "'l'b"'frufr fil•fhr, "r"'b.e ~"'r"'l bir 

trtf"L 
(4) 

' 

111
/;u.emf, nrurb'l a,, a 1, • , ,, an {Jqb{'{! nUiyfrn'i.r"'l b'i.r, n:>O: '(,~,..- • 

. .,ht,e, nr nl_ J{i Pfrt/ lfr 't"'f'"'l nL'irb'irui[ ( 4) urbu.efr hr~nL urwpphr 'lf'"'

nnLJ, t.w~wn.w~ '1/;"'J!"L,J, •fbpy'irbln'f· "'l'I"'P"P br~n< 'lrumnd!Lbrfr ur"'r-

~~- ~~
y 4 =a+br 2. 

nput/i'[ 3 ft. b flqb:['f!. n.w!Jfm'bW[ U, fiw'l.fw"/.wmft./i[nq WJU f,wqwuw['nLfiJw'b 

Jwu'b /;[ VT-nif., ftumw'bw'bl!' 

·s/;'l"''ll'b:lnol w1umli'l VT -p r.w.!wl' (2') wl'mwr.wJmnL£1 Jn L'bf!. , 

(2'1 

1 
d.b.wfnJunL£1 JnL'b'b/;I'P9 r.b:mn hw'be' 

,. 
\ ~ · (2" ) 

:, ~UI"UIUUI('nLfiJ'"''j,f!.' bflb: a+b2 +0, UIU[UI 

VT =-= 2-ab, 
a+b2 

'npf!_ f,'j,Uif'Wif.nf' 2/;
1 

ew'bp n(' w£ .fwunL.f 'ff'if.wJ. I; 11.ai!Jfn'bW[ flpif.• />uft. b:£1/; a+b2= 
. ~=0, UI"/.UI (2")-p "/.wmG.wn.nq 'bruft. 2-ab=(}, 1J.Ju /;f'ft.nL f."'_qwuW['nLPJnL'j,'j,/;f'p!J 

l'JunL.! I;' b1=~2, nl'l!. 'bnpp!J r.'bwl'ruif.nl' 2_/; b flif.p rr.wspn'bwl [p'bli[nL f.b:mb.w'ben•[• 
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pbpnL{JJnLb(! l ,/b'iJ.e ~UU11UbU1Jfrb.e, nr 7t {Jfr1.f! pw1_wpU1('1fLd I; nw9frnb1U[ 

'l"('JIU~fr9'bbpn1_ Jfr r.mq~»u1Upd~»b• J~»{JbJIUmfr~IU~IUb IUbiULfrqfr JbfJn'l

'bbpnq Ul"fiU91JL91_nLd 1;, UIU~IUJb 1 nr 7t {J/r1_'b frrm~IUbtJLd t_/r ~IU('If'l_ p.~»-

1_wr1Urbl n.w9frn'b""l 'l"rt!w~fr9'bbpn1_ !. nt_ Jfr r.wqwuwpJw'b, "'lufr'bl!'il' 

mpw'bu9b'b'lb'bm {Jfrq t1 !lo'fm~»'f"I'Jbln1_, frJ/rp_fr~»JL"9• ~»J" IU(''fJnLb.[!f!• 

"'lufr'bl!'b' t_b'bfJ~»'frbln1_, "I' {J1_fr ( 4) mbul!fr 'fr~»n.nLJf! Jfr~»prlb.[! !;, 

r.IUJb'biUJb 'lb"'u IJIUrb Lfr t 9"'-19 UIIU[' "I' ( 4) mbu.pfr (J1_brf! ~IU'f.""'-" 
b'iJ 0'l_UI~l 

o'I.IU~ ~[pbfr biUJ.. IUJb (J1_brfr (:,IUJIUfunLdpf!J npnb.[! UUJIU91.nLd b'iJ 

7t fJ1.fr9 "- n.~»9/rn'bwl [r11_brfr9 'ln'-J~»pJ~»'b, p~»qJ~»"fwm~JIU'b, r:.IU'bJ~»fJ!. 

p~»d~»bdiUb 'l"rt!n'ln'-fJJnLbbbpfr o'lbnL{JJwJp' ~/r[t~»nq~»t) Jfr l!"''bfr ~»b

'1"'"' IJ."/"'9"'-9,/ wb r.wJ wp ,.,'iJf,pwJbzurnL{J JlfLb t_~w '/ purwp~1_n'l_ {J1_bpp 

""'""'r +'bmrbl fr'bJ.-nr r.~»mn~ [~»1_ 'fr~»n.nLJ (t_b~»J"'t) ~»Jb ~~»r"'l t !. 

'lm'b'[bL). b{Jb rJ. k ~ (J1_brf! um~»91_~»,} b'b 7t fJ1/r9 /., npnz nw9/rn'b•ul 

{J1_b rfr9' bz'[IUJ 'fnpJn'l_ttLfJJnLbbbpn1_, IU"fiU 'flU l.frzm b r:.wu~wbw[/r t J 

'bw!. a+~, a-~, a~ {J1_brfr r.wJ~»r• 'bJw'bw"'bu k ( ~=f= O 'lb"'l!"'-") 

.::____ {J-1_/r ""'""'''' ~ 
i/.bf21U"fbu, 1_bpybb[n1_ a+ bi ~nd"f[b.[!u {J1_bpfr f,IUJIUfrlfndpf! 9wb-

~W9WJ a, b fl. Ul 9 /r n b "',l 'fnrJw~/r9~bpn1_, Jbb.j! ~UUJIUbUib.j! O'l_UI~• 

bnLJb[! UJb'l_fr ~IJLbbbiUJ bfilb Jbb.j! UIU(:,diUbiU+IU~1_f/b.[! a, b IU ,/ p n 'I_ f_ 

'l"rJIU~/r9'bb r""-' 
'l-frmwr~1_1UJ opfr'bm~'bbrf! tb'b ~IUrn'l UIIU[ Lrfr1 "fiUU1~briU9nLJ IUJb 

J wufr'b, {Jb np.[!~»b pwqJ wqw'b b'b Lfr'bnL J {Jq~» 1/r'b o'lw~'bb l'f!' U w~IUJb 1 

Jb'b,e IUndwdiUbiU~ t_b'b.[! Z~»rnLbiU~/r orfr'biU~'bbrfr Jbr 9"'-91U~f! k ~w'b9-

'bb'b$ {<11~»Jfr'b o'l~»~'bbpfr Jfr r.wmnL~!. z.Uim ~~»r"-"r mfr"'fr '1/rm~»p~J~»

'be: llb'b.[! 'lfr'mb'b.[!, fr"IUr~b, "r P"L"I' nw9frnbiU[• P"L"r frriU~IUb k P"L"r 

~nJ "llbl!u {Jqbpfr ufrumbJ'bbpn'-J ~wrbLfr t w'buwr.J w~tw+IU~npb'b ~IUUJIU

rbl p~»diUbtJLd ( p~»9fr 'f.('"J" 1riU p1Udwbb[nL9) 1 Ul Jb 'lb"f (!DLd I bpp 

wJpn'l2. (J1_brfr p~»dwbnLdf! '1"'-1'" t pbpn._J wl'l (J1_brfr .ufrumbJfr uwr.

Jw'b'bbrfr9: llfr'iJt_J.. IUJ'J,/ J'b'iJ.[! f"'-{'f nLlW'/('"'-fJJnLb t_bb.[! '/m('J.('bl UIJ'f 

mwppbpn'-fJJwb 1rw, UIJbfrbt_ frrw~wbnLd '/W zwm tw~Wb t /,_ pbpnLd 

t r:.burl.J~»L uwr:.Jw'bJw'bf!• 

fil'q,Jfr'b o'l,.,~f! ~nt1_n .. J t ptlmJldi q.wzm ~,.,/ ptlmq.mzm, b(Jb 'bw 

"fwpm.b~»~nL J t frr 9w'b~w9wJ br~"'- [r11_brfr l!w'bnr'lf! ( pturlw'bwpwrf!• 

pr.wp~b, b'bfJw'lr1nd t 'll'"lfr9 urwppbp ): 

'lwrblfr t funubl, r.bmbwp.wr· nw9frn'bwl {J1_brfr '1U12.Uifr, frrw

~IUb (J1_brfr '1-'"l"'/r• ~"""'tbl!u (Jt/.brfr 'lwzmfr Jwufr'b, ~»Jb 'lb"'l!"'-"' 

bpp "'"P"'l2. {J1_brfr o'l"'~f! '/Uizm 1./r r.w'b'lfru~»'bn .. J: 
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if.bri.nLd 'ffrmwr~1_wJ fJ1wJfrb O'l_W~bbrfr opfrbw~bbrfr9 Jfr .j!Wbfrub 

·.· lrw~wbnLd r.w'iJ'ffruwbttLd b'iJ 'lwzmbpt twfu b~wmbb.j!l nr 'fnJnL{JJnLb 

• :nLbbb UIJb"ffrufr fil1.w'fW2.UJbr, npnb.[! nw9pnbwl {J1_brfr 'fW2.UIP9 mwppf.(' 

. h'b "- wJp.n'l_p_nqfr'b "fwpnLbw~1_nLJ b'b 'bpw Jb2 ( Jfrwl'bw~ 'li'"IP9 ~wqJ-
I{wtl ufrumbJf! Jb'b.[! 'lwzm t_h'b.[! r.wJwrfr): f>pwqw9fr t 'b"'-Jbfru~ r.bm!.Jwl 

wqblfr f!'b'lt;.w'bnLp "''b'l"'-"f!· 

11-wgpnfiwt ptl_hpp qwzmG wtfpn'l)!nt..pJwtfp UJ.mpm.fiw~t}_nt..tf J;- wtfhfi 
u~ pqwJfJfi q.m2mfi tfh2: 

''r"l!' '1fr9"'-.[! mqwJ t "" "r"-t fi111UJfr'b ?-wzm, "l'f! Jb'b.[! ~bzw
'bw~&'b.[! p UJWnntf: G{Jb a-'iJ p 'ftuzttr/r 9wb~W91UJ {J/r1_'b b 'f.r"Jfr9 

Utwppbp, W"fW p 'lwzme "i"'I'"Lbw~nLJ t /., a {ilfr1_'it fr'bl!'b frr 1_rw pw-

. Jw'itbt"'-9 wn.w2_w9wJ .[!w'bnr'lf!• wlu/r'b.[!'b' Jb~ fJfr1f!' CJ.m.J'wrbLn1_ Jb~'b 
/rb.[!b frpbb Jfr .j!IUbfr Wb'fwd, Jb'iJ.p ffUUJUibWb.j!l nr pn[n(' pbw~Wb {J1_b

pf! "f~»rn'-'itUJ~1_nLJ L'b P 'lwzmfr Jb2: lf1,._, ~n'lJfr!l• p 'lwzumLJ "'bm.[! 

t "fiU('nt butlt1fr a- a Ultu('pbpnLfJJnLbf!, WJu/rb.[!b\ 'f.('n fJfr1.f! • 'f('W r:.bmb

rf1Ub.j!n1_ P 'lwzurfr'b I; "'wut~w'bmJ 'itwk 9w'it~w9wJ p'bw~w'b {J/rq{! 'lrn

lfr9 r:.w'bbln'-9 UUIUJ91_wJ W(''fJifLb.j!f!• WJIIfrb.eb' wJ'.b'iJ Jfr wdpnn_ PW91U

IIIU~Uib {Jfrq: if.br'l"'"'bu, P 'lwzmn,,/ b'b 'l"''bqn'-J 'bw!. wJpn'lf {i11_brfr 

.[!Wbnp'f'bbrf!• "'Jufr'b.e'b' f!'it'lr:.utbpw"fb" P"L"r nw9frn'itwl {J1_brl!' 

'lnJ"flb.[!u {J1_bpfr 'fWlUJIILd "fWPII'-b-~1_11Ld b'iJ qw'bwqw'iJ zwur '1"'2.

urbp, /., n.w9/rn'bwl {J1_brfr '1~»2.Wf! bptub9 Jbp_ ~Lfr'bfr JfrwJb wJb'itwrfrnl!r£!' 
ll.J""'bu, •[bpl.n._,J '1frmwr~1_w.J 

(5) 

urbul!fr {J1_brfr O'l_IU~f! 9 w 'b ~ w 9 w J n IU 9 fr n 'b wl ( pw19 nJ. JfriPJb 

wJpn'l_p_) a, b 'l"rt!wltfr9'itbpn1_ ~Lfr'bfr '1-'"zm: f>r"l!• 'lfrurwp~b'b.[! ( 5) mbu

l!fr a+by T "- c+d.t2 br~"'- {J1_brfr .f!w'bnr'lf!• f!"m "1'"'-"' br~rirr'l 
fJfr1f! C,wJwpb'it.[! qpnJfr9 mwppbp• r.bmk~»pwp 1 'f.[>nJfr9 mwppbp t /,_ 

C-dl'2 {Jfr1.f!• J.. WJ'/ "fWmf.wnn1_' 

la-+- b{2J f~-d{2) 

(c+ d{2) (c-dy2) = 

. llb'b.e umw9w'i..[! 'itnrfr9 ( 5) mbul!fr {Jfr1_, f!b'l npnLJ 'lnrt!w~fr9-
'bb l'f! ,J'b,._,J b'b nw9frn'itwl: ll.Ju orfr'bw~ttLd {T {Jfr1e· r.wu~wbwlfr t I 

+-rblfr t +nfuwpfr'bbl .[!wnw~nLufr wpJ~»mnq wl'b"'frufr 9"''b~w9wJ nw

.S/rn'bwl fil1fr9• nrfr9 nw9pnbw[ {J1_bpfr 'fWztiinLJ .j!WnW~nLUfr wpJwui 

J.fr r.wb1_nLdl IJ.Ju"fbll, 'fulzm b'iJ ~W'f.dtJLd a+ bi mbu.f!fr fi11_brf!' n.w9frn

~IUL a, b {J1_brfr ,~s "'I!"'", 

2Q• 307 



1f w[ilbJ'uJinfr~wJir mwrpbr pwclfr'iJ'bbrmJ', fr'bt"'.bu 'bwt.' uobfu'bfr~ww 

JnLJ' h pbw'ffruonLfiiJwb Jb1_ dw{iJUdUIU7fr~w~fr ~frlrwnnt{iJJnLbbbrnLd 2_WUI 

t:.w6.wfu t:.wr~ t" Lfr'bmJ t:.w'b'lf."lbl rul'b"lf.uf. 1_[.6.ur~f. t:.bUJ, brp t:.w'brur

t:.ruzr/_w~w'b 'l"rJnr1nLfiiJnL'b'bbr b'b ltwUJwrr/_nLJ' "l [ilb [ilr/_brf., wu P"L"r"

r/_fr'b UIJl pbnLJfJf. opJb~m'iJbrf. t:.bmr lfbJ {rfr/_nr/_ "'J'I"ff.uf. orf.'bw~bb(' ~w('blf. 

t- 'fUlbfi[ '1:£'./.!f. 'bwfunr'l"'l 'llmfu'bbrnLd. t:.{lzb9'bb'b.J.! J rum f'f.9'bbrf. p w'lJ' ru

"fWUl~nulf! t. 'l"LJrurnLJf!, r/_b~mnr'bbrf. 'l"LJrurnLJf!, 'l"rdn'l_nL{iJJnL'b'iibrf! 

pw'lJ w'b'lwJ"iibrf. t:.bw 'l"rt!n'lnL~ l nL 'ii'ii brf! 'l~ru Jf.'b .J.I...wr/_Jnfum [il J'IL 'ii
'iibrf. t:.buo: l,wGpwflwztJm~wG. qnp«}n'lnt_p JWU f!'ii'lt:.w'bmr uwt:.J,...'bmJ'e, 

nrfrb pwr/_wrrurnLd b'i, 'fiiLJ'UI('J'w'ii " pruqdru"frum~dwb 'f"('Jn'fnL{iJJnLb

bb(l(! flrJwJf.b O'fW~bbrnLd, f.bl_"f.bu bruh 'f"('<Jn'fnLfiiJnLb'iJb('f! b2_r/_wd orfr

bw~'iJbrmJ, ~w1w'ii,;L,r t" t:.bml.lwlmJ: 

'Jof.9"L.J.! UJr[ruJ. t- nrt.t- M P"''lJmfillm.'ii, "('f! ~ ... 'lJ'r/_wJ t- ~,;.,r [ilrJbrf.s, 

~w' d b('~('Wl_UIIfrw~w'ii p'iintJfilf. OPJb~mblzrf.9• (!b'ft:.ulbrw"fbu' nrnz WnW('w 

~w'iibrf.9• nrn'ii.j! ,ff.'j,.J.! ~rub'{rubh'ii.[! WJ'f pwCf.dnLfiiJw'ii ktbtfblimlibpe: 
ll.umJ b'ii, nr M pwqtfnLpJwli ub~ uwfitfwGtJm«)- k flwlipwflwzqw~wG 

qnp~n'lnt_pJDLG, b[ilb 'bzr/_rut} t- WJ'ii orb'ii.J.!f!• nrnr/_ ruJ'I pwCf.dnL{iJJwb a, 
b t"lbJ'b'iiUJ'iibrfr 9 W 'ii ~ ru 9 W J Cf.nLJ'ff.b d f. W (' cf b .j! n (' b 'ii t:.wJ'w-

"f.ruUlruufuru'bbsr/_nLd t- J[. "('"Z br('"£''1 C t"lbJb'bUJ' 'imLJ'b"'.bu M-fr'ii 

"f.WUJ~w'iin'l: U.J'I 'l"('J"'l"'fllm'iie ~rurn'l t" ~ntrJbL qnLtfwpnt_U, 1... WJ'I 

'lb"l.J.!"d c-'b ~~ntr/_fr a 1... (b t"lbJb'iiUJ'iibrfr qndwp b. ~'bzru'bru~r/_f. C= 
=a+b nf.Jr/_nlm[, wl'l 'l"f'J"'l"LfiJnLbf! ~wrn'l t" ~nl_r/_bl pwqtfwUJ.WID
'!Jmtf, wluf.'ii.J.!'ii' c-'ii ~Lfr'iifr a t. b t"lhJb'bm'bbrfr wpmwqpJmte' c=ab: 

t/.br'l.w"lbu, t:.'iiwrwtJnr t-. nr M pwCf.dnL{iJJw'ii J'b'l. uwt:.Jw'iir/_wJ 'l"rt!nw 

'l"LfiiJw'ii t:.ruJ'wr JU19r/_f. 'iinr UJbrJf.'iiwpru'iinL{iJJnLb 1... u[.Jr/_nlf.~wt 

fil'rJwJf.'b o'lru~'bbrfrs !"'l'ru.J.!ru'iilJ"L['nLJ' uwt:.Jw'iir/_wd b'b br~nL ru'b

~wfu 'f"('Jn'frrL[il JnL'ii'iibr' 'fiiLd W('IILd h pwCf.d W"fUIUJ~nLd l fou~ f.'iit rJbrur

pb('ntd t- t:.w'iiJ'ru'be 1... pwcfw'bJw'iie, w"lw . 'iirw'ii9 tf. ltwrbLf. t:.wJ'wrbl 

'bnr 'l"rJn'lnLf'J"L'ii'iibr, .J.!w'iif. "r 'iirw'b.J.! t;m~w'lrurJ. 'l"f'J"'l"LfiiJnL'ii'iibr 

b'ii' t:.ruJ ru"f.ruUJruufuw'bwpwr 'lnLJ'wrJ ..,';, b. pw'lJ' w"'.rum~J w'b t:.wJwr, b[ilb 

Jb'ii.J.! f!'ii'lnL'iih'ii.J.! fimq wqwph qnp~n'lm PJWfi t:.bUJt. lwl l!'b'lt:.w'iimr uwt:.

Jru'iimJ'e: 

'Jo[.9nL.j! M pwCf.drtL{iJJwb Jk'l. uwt:. ,/ w'br/_wd t" t:.w'iirwt:.wzr/_w~w'ii J'[. 

'f"r,Jn'fnL{iJJnLb 1 orf.'iituf 'fnLJ'wrnLdt lJ.unLJ' b'iJ, II(' WJI} qnp«}n'lnt_pJWU 
fimtfwp qnJDLfl'JDLU m.Gr flw~wq.wpc\ qnpt\n'lnLpJnL6.' t:.w'iinLJf!, b[ilb 

M-[.'b "lwmftw'bn'l a, b t"lbJh'iiUJ'iibrf. 9 w 'b ~ w 9 ru J 'l"LJ'lf. t:.wJwr M·nLd 

'f"J"LfiiJnL"ir nL"irfr WJb"ff.uf. d t"[hJb'iJUJ, f!"j,'f nrmJ' ,/ [. W ~ (!1 "('(! pw

'{rurwriiLd t- b+d::::2a t:.wt[wuwrnLfiiJw'bet U.J'I 'lb"'..J.!mJ d t"lbJb"irUJf! 
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lprtr/_nLJ' t- a h b t"lbJb'iJm'iibrf. mwrphrmfiiJnL'iJ h bzurbru~r/_nLJ' t- d=a-b 
u{!Jr/_n L"rJ 1 

• fil'rJwJfrb 'fWzUlb('nLd t:.w~W'fW('J. 'fnrdn'fnLfiJrudp t- ocfUJr/_wd, w~bb-

r"-nrbb, f."irt"f.bu 'fnLdW('IILd(!, ruJb"fbu t"l pwCf.dW"f.Uim~nLJ'f! (rJbr'l.f.bf!, 

-&.frzm t-, uwt:.J w'bwfw~ t' .Pwcfw'bwrwre "Ibm./.! t- mwrpbr Lf.'bf. 'l.£'"lf.9): 

fou~ WJb"ff.uf. (ilrJruJf.b O'fiU~bf.rnLd, nrnb.J.! 'fW2_mbr l_bb t:.ru'ii'ff.urubnLJ 

•{f.bl_"f.f.u, orf.bw~, wdpn'l_'l_ [ilr/_brf. O'fW~nLd), r:.w~ru'fW('J. 'fnrdn'fnLfillwdp 

oJUJr/_wd t" J{lwJb 'lnLdrurnLdf!: 

lfJnLu ltn'lJf.9 , X w'irt:.wlmf. l'"l"(' pwCf.dwb'lruJ'bbrf. u[.uUJbJnLJ', 

nrnb9 'f"('Jw~f.9'irbrf! "fUim~wbnLd h'iJ J'fr nrnzw~/ p [ilr/_ru'fW2_mf., "irntJb

Ufbu uwt:.Jw"irr/_wd b'b Lp~nL 'l"l'J"'l"'fillm"ir"irbr' 'l"LJwrnLdf! t. pwCf.Jw

UfWUl~nLdf!, (!b'f n('IILd 'fiiLdW('nLdb ocfUJ•[wJ t- t:.w~W'fru('J. 'f"('t}n'fnL

fiiJwdp\ t:.w'iinLdnr/_: 

b' 1_ (ilrJwJf.'b o'lru~'iibrmJ, !.' pwqJ,,'ii'lruJ"iibrf. uf.umkJnLd 'l"L

J'wrJ'w'ii 1... pwCf.Jw"lrum~Jw'b 'l"ran'lnL{iJJm.'b'bbrf!' f.'iit"lbu t:.wJm'iif. t", 
ocfmr/_111(} /z'iJ /:,/zmi.JW[ t:.wUJ~tiL{iJJIIL'iiblz('nr/_ (a-'iJ, b-'iJ, C-b ~rudw~ru~w'iJ 

flrJbr b'ii 'If. ~rur~•/n'l (ilrJruJf.'b O'fw~f.9• ~wJ' ~wJ wlwltw'ii pwCf.d LU'ii'fruJ

"irbr b'b 'lf.mrur~rJn'l uf.uUJbJf.9 ). ' 

J. 9-nLdW('nLd(! mb'fwfnfublf. e a+b=b+a: 
11. 9-m.Jwrnde 'l"L'l"r'lblf. t-' a+(b+c)=(a+b)+c: 

III: PwCf.dW"fWUl~IILdf! Ulb'lwfnfublf. e ab=ba: 
IV. Pw'lJ w"'.wm~nd f! 'l"L'l"r'lblf. t-' a( be)=( a b )c: 

V • fJ.nLd wrnLd(! b_ pwCf.J' W"f.Wm~nLd f! ~w"fr/_rud b'iJ pwzfublf.nL{rf/w'iJ 

orb"ir,enr/_' 

(a+blc=ac+bc, 

lfbb.[! rur'fb'iJ bwfuw"fWUl('WUUJr/_wd b'ii,e O'fw~fr 'fw'!rufrurf., t:.wbrru

t:.wzr/_{1 ~rurJ.nrru'fnLJ'i, 'fru'lwtfrrur'bbrfr9 Jb~f. 1 f!b'ft:.w'iimr uwt:.Jw"irJ w'iif! I 

R pwCf.Jmfill'tL"irf! ~ntr/_mJ t" o'l wq, bfilb "irrw Jbl uwt:.J ru'br/_rud b 'ii 

br~nL 'l"rJ"'l"LfilJ"L'b'bbr' 'l"LJwrnuf t. pwCf.J'ullfwUl~nLJ, brltnLu'b t"l 

ocfUJr/_wJ b'b UJb'lwrJtnfublfrm{iJJru"ir 1... 'l"L'l"f''lblf.mfiiJwb t:.wm~mfillwJp, 
. f.'iit"fbu 'iiwJ... ~ru"f•[ruq b'iJ pwzfublf.mfilJw"j, orb"ir,enr/_, (!'i,'f nrnLd 'f"Ldw

., ('nLdb ocfmr/_wd t- t:.w~W'fW('J. 'fnrrtn'fnLfilJruJ'p' t:.wbnLdnr/_: 

ll.J""ff.unr/_, O'fW~bbrfr orfrbw~'iJbr b"j, r:.w'iJ'ff.uwbnLd (ilrJwJfrb O'fru~

"j,b('(! J. X w"irt:.wJU7{1 pwCf.Jru"ir'fruJ'bbrfr O'fru~'iibrf!' UJr/_..,r} {iJr/_wJfrb '/•2_W 

mfr9 ~wJ 'bnLJ'bfru4 mr/_•urt (ilr/_wJfr'ii o'lw~f.9 rJbr9rJrurt 'l"rrtw~fre'bbrnr/_: 

tzb"ir.[! J.u Jfr orf."irw~, "('{! l"'r/_ "fru{'Cf."'prubntd t- O'fw~f. 'fW'fwtfrwrfr 

l"'Jb Jfr'irblf!' 
1f w[ilbJ wUJfr~w~ru"ir w'brulfr'lfr 'lruue'bflru9'b u~ur/_IILd t" X f.rw~rub 

pntfrnfuw~w'bfr lp;., L "ir ~ 9 [. w J [. uwt:.Jw"irnLdnr/_: 'Jofrmwr~L'b,e wJb lpnL'b~-
3J!:J 



sfrw'i.brfr t:.wJwfuJpnL(c/JnL'i.f!.l nrn'i.,e nrnzqwf} b'i. X-/r (1 n l n r frrw~w'i. 

wrrfb,e'i.brfr t:.wJwr l._ f!.'i.'fnL'i.nLJ b'i. frrw~w'i. wrrfb,e'i.br, l._ t:./nni.JW[ 

~brUf uwt>Jw'i.b'i.,e t:.w'i.rwt>wzqw~w'i. 'fnr<}nrznL(c/JnL'i.'i.br'i. Wl'f t:.wJwfrleJ

pnL(c/J'u'i. J'bp_. f(x) lt g( x) br~"L f/>nL'i.~sfrw'i.brfr 'f"LJwr ~Lfr'i.fr Jfr 

f/>nL'i.~9frw, nrfr wrrfb.ee sw'i.~wsw,} X=Xo '1-bUf.enLJ t>wqwuwr t mqwf} 

f/>nL'i.~sfrw'i.brfr wrrfb,e'i.brfr 'fnLJwrfr'i., WJufr'i.J>'j.' t>wqwuwr t f(x~,)+ 

+g(xJ 'lnLJwrfr'i.. w1'1 f/>nL'i.bfrw'i.brfr wpm~qpJwle Jfr f/>nL'i.~sfrw t. 

nrfr wrrfb,ee wJb'i. Jfr X=Xo '1-bUf.enLJ t>wqwuwr t f( xo) . g(x ) w -c . r 
LnW'frJlUffr'J.Il CJ.nLJwrf!. t._ wrLnW'f('JW[f!. 'fnJnL(c/JnL'i. IIL'i.b'i., w~'i.brltn(l£<j. 1 

'ffrmwr~qntz t:.wJwfuJpnL(c/Jw'i. sw'i.~wswf} br~IIL f/>nL'i.~sfrw'i.brfr C.w1fwr1 

1-V t>wm~IIL(c/JnL'i.'i.brfr frrw-LUisfrnL(c/JnL'i.f!. Ulnnt'fqnLJ t wnw'i.9 nrJ.t 

'1-rf-lwrm Ptw'i.. f/>nL'i.~sfrw'i.brfr 'fnLJ wrnLJ 1!. lt pwqJ WU[WLn~nLJ £! pbrqmJ 

b'i. 'i.rw'i.s wrrfb,e'i.brfr 'fnLJ'wrJw'i.f!. l._ pwqJwU[WLn~Jw'i.f!. wJb'j. Jfr X-fr 
'1-b'i.e'ILJ, wtufr'i.,e'i.' frrw~w'i. (clqbrfr ~bm ~wmwrqnrz 'lnrf}n'lm(c/Jm 'j1'i.b

rfr'i., nrn'i.g r:.w,f wr I -- v r:.u,m~nL(c/J•IL'i.'i.bre mb'lfr IlL 'i.b'i.t •l.brp_wU[bu, 

f(x) l._ g(x) f/>nL_'i.ff9pt.u'i.lrrfr LnUI('f1brnL(c/_(nL'i. t:.wJw(tbfnll UIJ'j. f/>nL'i.~sfrw'i., 

nrfr wrrfb,e'i• wJb'i. Jfr x-fr 'lbU[,emJ t>wqwuwr t f(xc) - g(xJ mwrpb

rnL{iltw'i.r, Jb'i.,e t:.w'i.'fnLJ b'i..J! 'fnLJ'wrlfw'i.f!. r:.w~W'JWrJ.' t:.w'i.Jw'i. qnr

Jn'lnL(c/Jw'i.e: Urw'i.nq WU[W9nL9cJwJ t. nr J!"l"P P,pwqwli x-bplt nwuwp 
npnzqwt\· :t_>m. li~gP,wlibplt liwuw}uup.mpJn'-lie• qbph.nuf liqmpwqpqwt\ 
bqmliwqnq qm.uwpuwli h. pwqlfwUJ.wmquwli qnp~n'lo'-pJmlilibp un"L

bbJmg nbmn, qwnlind ); o'lwq: 

:bm.'i.~9frw'i.brfr O'lw~'i.brfr nLrfrz orfr'i.w~'i.br ~wrbtfr t ULnW'j.Uif• 

Ufwt>Ufw'i.blnq f/>m'i.~sfrw'i.brfr t:.bur ~wmwrqn'l 'lnr J-n'lm(c/JnL'i.'i.brfr qbrb

qnLJ mqwf} uwt>Jw'i.nLJ'i.brf!.• pwJ9 'ffrmwr~bln{wl'i.Uffrur f/>nL'i.~sfrw'i.brl 
nrn'i.,e nrnzqwJ- b'i., orfr'i.wlt, X •frmfrnfuw~w'i.fr Jfrwt'i. '1-rw~w'i. wrrfb,e-

'i.brfr t:.wJwr, ~wJ f/>nL'i.~sfrw'i.brl nrn'i.,e nrnzqwr} b'i. [0, 1J t>wmqwf}nLJ 

'fm'i.qn'l x-fr wrrfb,e'i.brfr t:.wJ'wrt £:<;.'1-t:.w'i.rwUfbu o'lw~ ~Lfr'i.fr wt'i. pnlnr 

f/>nL'i.~gfrw'i.brft ufrumbJf!., nrn'i.,e nL'i.k'i. nrnzJw'i. ft'i.t_-nr mqwf} mfrrnLJ(c/1 

O,_w~'i.brft orft'i.w~'i.br ~wrbtfr l;r umw'i.wl 'i.wlt '1-ftmwrltblnq nt pnlnr 

f/>nL'i.~gpw'i.brf!.• nrn'i.,e nrnzqwJ- £'j. Lnl[JWL mftrnLJ(c/nuf, WJl JftwJ'i. Jw

(clhJwmp~IU~W'j. w'i.wlfr'lfr '1-wue'i.(c/wsnLJ nwnLJ'itwufrt•-ln'l w'i.e'it'l-t>wm 

f/>nL'i.~sfrw'i.brl!.' UlnLu ~n'lJfrs• ~wrktfr tr 7frmwr~bl ~nJUflb.eu qtnpn

fuw~w'i.fr ~nJUflb.eu f/>nL'i.~sfr•u'i.br: f!<j.'f{:,W'j.rluUfbu f/>nL'i.~sfrw'i.brfr mwrpbr 

o'lw~'i.br' fr'i.t'ibu lt (clqwtfr'i. mwrpbr o'lw~'i.bp, t_wpwqiU'i.s zwm ~w'i.t 

IJ.<j.9'j.b'i.,e 0 'l W ~ 'j. b r" J" .[! IU 'j." Uf W r 'l W 'f n L J 'j. {:, W Ln ~ n L

PJ n L 'i. 'i. b r /r wrmwJJw'i.e, nrn'i..J! w'i.Jfrl.w~•u'i.nrb'i. pfum J b'i. o'lw

· ~fr uwC.rfw'i.uLJfrsr U.n t:.wm~nLfiJnL'i.'i.brf!. (clqbrr 'fbUf.enLJ Jfrw'i.'fw

Jwt'it unqnrw~w'i. b'i., uw~wl'it e'i.(clbrsn'lfr'i., (clbr!.u, brpbJ'i. (clqw'il 

310 

~ ~ .. w'i.uU[wubtfr• nr '1-rw'i.,e t:.w'i.'l-fruw'i.nLJ b'i. t:.bml.w'i.,e'i.brl!. Jftwt'i. [-V 
"iwlJw'i.'i.brfr I. Jftwrrfb,e t>w'i.Jw'i. 'lnJnL(c/Jw'i- 1 

l.wfu Jfr ,gw'i.p '1-ftmn'lm(cllnL'i.'i.br I-V UfwlJw'i.'i.brft 'i.zw'i.w~nL(c/Jw'i. 

_ Jwup'i.r Sb'lwtJlnfublltmpJmfi opblij!fibplt '1-bre Ufwrqwpw'i.nLJ tft Ufwt>w'i.

p_nLJ: ~n'Lqnpqbtltn'-pJmli opblij!li~plt 'i.zw'i.wf1mfi1Jm 'i.e ~wlw'i.nL J t t:,b,/, 1,.._ 

tnLJ• t>w'i.rwt>wzqw~w'i. 'lnrJ-n'lmfJtw'i. uwt>Jw'i.JIU'i. J£2. funuqmJ t Jfrwl'i. 

br~nL tLbJb'i.m'i.brfr 'fnLJwrfr ~wJ wrmw'fi'Jwlp Jwup'i.t f>u~ b(clb Jb'i.J! 

qtnrJ.b'i.,e nrnzb~, orp'i.w~, 3, b, C firb.f! t[bJb'i.m'i.brfr wrmw'frJW[f!.l WU[W 

' ~C.w'i.'1ftUfb'i.,e WJUU[/tufr '1-rf-lwrm(c/tw'i. t:.bm. au " VC wrmw'l-rlwl'i.hre• 

nrmb'l bc=u. ab=v, ~wrn'l b'i., l!.'i.'l-t:.w'i.rwUfbu wuwJ-, l5wJe'i.~'i.bl, 

fUJuft'i..e'i.' a(bc)'f(ab)CI ~IIL'fnr'fblfrnL(c/Jw'i. crb'i..ef!. UfWt:.w'i.t_nLJ t. nr

U[kuqp WJ'1 wrmw'l-rlwl'i.bre t>wqwuwr Lfr'i.b'i. o'lw~fr Jfrl.'i.uLJ'i. tLbJb'i.

mp'i.. WJ'1 tlbJb'i.me p'i.w~w'i. t f!.'i.'fnL'i.bl nrUfbU abc wrmw'frlwl\ 'f('qwJ

Wf''fb'j. Wrtw'i.s nrJ.t pw~w'fJpt 1-bn wqbtft'i., qmqnpqbirDl.PJWfi opbfi

I!e P"'-Jl k mw1ru wpmmqpJmte (liwtl'mUJ.mmwuiuwfiwp.wp' qinuwpe) 
urwpdbJ!npbli npnzbt o'lw!Jr gwliqwgmt\ qbpjlmqnp pqnq ktbtCbGmGbpP, 
fiwuwp, WJup'i.,e'i.' (c/IILJL t Lnw[pu WUfW9m9b[nL 9w'i.~w9w,} ll t[bJb'i.m

'i.brft wrmw'frJwlfr w'i.~wfunL(c/JnL'i.f!. pw~IM'fr}brfr u~qp'i.w~w'i. 'fWUIU1_nrnL

(c/JnL'i.fr 9' 

lJ.Ju Uf."ll'fnLirb WUf.W9nLgb"tJ/! f•"tJ'fnL~gpwJu>{ (!_Um n-p• n=3 f,wJwp 'fW wp'fb"tJ 

WU[W9nLg1_w.t t . WJ'f Uf.Wm6wnn1_ b"l.pW'ff'nLJ b"tJ{! n>3, /!_"J,'f npnu( (!_"tJ'fnL"tJnL1f b"tJ{! 1 

"(' n-po "'"{!(' f'"f"f' f11_bpft r.wJwp Jbp "f."J,'fn LJ"b Wf''fb"tJ WUf.WOnLolfw.t tr '/oftgnL{! 

' m>{w.t b"b al, a2, •••• an tLb.tb"bm"bbpe [,_ 'IP9"LI! WJ'f upumb•fnuf "'' f"bl-"l' d.l..n{ 

.Pw~w'l.tbpf' pw2[u>{w.t b"b, npn"bl! !J"LJ!J b"b mwLfu WJ"b ~Wf''lf'• npn>{ "lb"'l! t ~w

mwp>{p pw'fJwulwm~nLJf'' o/,bp£p"b j!WJlf' ftJ.p"bp wnw£p"b k ttbJb"tJm"bbpp a1, a 0 , • • . a 

( npmb'll ~k <:: n-1) W('"'W'ff'JWLP pw'f.!WUf.Wm~n.te ak + l ak+ 2 ••• an wpmw'lf'JWL"1~ 

flw"bp "(' WJ'f W('WW'fl'JW["bbpf' ~W'f.!>{w.t b"tJ n - pu "'"{!(' fl>{n>{ Wf1"'U1'ff'h"bbppg /,_ 

r.b-n!..wpwp, ('""' b"bflw'lf'"Lf/Jw"b, JpwpJ-bl!"l'b"b "l'"21_w.t b"b, WUf.W Jb'l .t"bnL.! t gw"b

~wgw.t k-p !.. /-p r.w.!wp WUf.W!J"L9bl 

(ala 2 • • . a k) (ak+lak+2 ••• anl=(a1a2 • .. a1) a1+ 1a1+2 •• , an) 

r.w>{wttwpnLf/Jn L"bf'' '/opw r.wJwp pw>{w~w"b t 'fpmwp~bl /=k+l 'lb"ll!/!.' lJ.J'l 'lb"l

/!" LJ, UW~WJ"b1 "b2w"bw~b~n>{ 

alaa ••. ak=b, ak+2ak+ 3 • • •. an=c, 

f"L'Inl''lblpnLf/Jw"b opb"b[!p r.pJw"b >{pu1 Jb"b{! umw"bnLj b"bl!' 

b(ak+lc)=( bak+ 1)c• 

Upw"bn>{ Jbp ul"b'lnuf"b WUfW9" ~!J>{wJ t• 

U wu'i.wqnrw'ibu ~wrbLfr t funubl n t:.wm frrwr t>wa[wuwr lakJb'i.m

'i.brft wrmw'1r/ 111LP Jwufr'i., WJufr'i..e'i.' JnuJbl a tLbJb'i.mfr n 'wJpn'f2_' 
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'J-f'"'~wb 9"L9pl_m/_ an UIUm~tiwfir 'f"''l"''P"'rf!l ~b2_m /; umnL'fbl, II{' 9nL• 

sfrt'bhrfr t:.bm 'l"run'lnL{iiJnL'b'bbr ~wmwrhtnL P"l"f' unt/_nrw~w'b ~w'bn'b

'bhrl! ffl.nuf J.'j, frrw<Jwsp 91Ub~w9wU O'fw~nLJ'I 9-nLJ'wrJ'wb '1."'-'f"f''J-b

[pnLfilJwb orh'b.f!l! r.wJ'w'bJ'w'b MLn</_ phrnLJ' I; a l;lhJ'b'bmfr na p.mq_um

UJ.Ulmr~r 'l"''l"'.frwrfr'b' wJ'pn'fp_ '1-f'"'~"''j, n 'l"ruw~sn<J: 
P.wzfuhtrnLftJWfi opbGJ!e' WJufr'b.f!'b' .Jrw~w'lubrfr pwsJ'w'b un</_nrw

~w'b ~wbnbf! 1 J'frw~ Ufwt:.w'b'l'b I; O'fw~fr uwt:.J'w'bJ'w'b J'hp_, "rf! ~"'Uf"LJ' I; 

'l"'·J'wpnLJ'f! t._ P"''l:IWUfWU7~nLJ'f!. z'bnrt:.fr</_ J'frwJ'b "'l'l orb'b.f!fr• 'bz<Jwu 

br~nL 'fnf't)ll'fiiLfilJnLbbhf'p IILUnLJ"bwupf'nLfilJnLbf! mw[pU /; w</_b[pb, 

.f!"''b ~wrhtfr l;r umw'bwl 'brw'b9 w'b'lwm nLunLf!i.utufrrJ'w'b 'lbUf.f!"LJ': 

PwzfuhtfrnLfilJw'b orb'b.f!fr at.w~hrutJ'w'b J'hp_ J'wu'bw~snLJ' I; J'frwJ'b hr~nL 

'f"LJ'wrhtfr'bbrfr 'fnLJ'wrf!: ll.nw'b9 J'fr 'lJ</_wrnLfilJw'b "'Uf"'SnLs</_,iJ' I; 
LIUI~W~b, 

(ad-ad .. ·+aklb=a1b+a2b ... + akb 

t:.wl/_wuwrnLfilJwb frrw<Jwsfrm{tJJIIL b(! 9wb~W9UIU k-fr 'fhUf.f!11LJ', pu~ f;b. 

mn 'bwt.. 'fnLJ'wrl! 'f"LJ'wrn</_ pw'lJ'"'Uf"'"'~blnL l!'b'lt:.w'bnLr ~w'bn'bl!' 

Uubli ur oqwqm.U pwzlubtpm.pJWU opbliJ!e mhqr nt.fir Gwh mwp
p.hpnt.p-Jwli 6wUillfl: ,.U~WUfhU, f!UU1 U7111f'Pbf'nLfilJwb uwt:.J'wbJ'wb' a-b 
tthJ'£'bml! puu{wrwrnLJ' I; 

b+ta-bl=a 

t:.wl/_wuwrnLfilJwbf!: IJ.l'l t:.w</_UJuUJrnL{iJJw'b hr~nL ~n'lJ"b /;[ P"''lJ'"'Uf"'m

ljbLnoJ e-n</_ t.. t:.w</_wuwrJ'.U'b J.wfu J'wufr 'b~wmJ'wJ'p ~Pf'"'"-htn</_ pwzfub

lP"'filJ~'b orb'b.f!f!' J'h'b.f! umw'bnLJ' b'b.f!' 

bc+(a-b)c=ac• 

~bml._wpwf'' (a-b)e l;[bJ'bbm(! t:.wb'fpuwbnLJ' I; ae /,_ be /;[J.J'bbmbhf'p 

U7Wf'PbrnLfilJtiL b(! \ 

(a-b)c=ac-bc• 

O'lw~'bbrfr zwm ltwrl..nr t:.wm~nLfilJnL'b'bbr p{unLJ' b'b t:.w'bJ'w'b 'ln

JnLfilJnr.'bfrs: b[ilb a-'b R O'fw~fr ~wJ'wlw~w'b l;lbJ'b'bm 1;, . WUfW a-a 
mwrpbrnLfilJnLbf! ~[pbp o'lw~fr J'frw'b'fwJ'wJb "f'"l"'~P J'p /;[hJ'b'bm(!t 1rw 
'lbrl! bnLJbw'bJ'w'b I; 'lf'"lP 'lbrfr'b fil<JwJfr'b o'lw~'bhpiiLJ', uw~wl'b, l!um 

uwt:.J'wbJ'wb, bw ~Wf'll'[ I; ~wfu</_wU [pb&[ a /;[bJ'bbmp f!bU7f'IILfilJnLbps f.. 

t:.hmt..wpmr, J'h'b.[! '"l'j, wnw1rfJ' ~'bzw'bw~b'b.[! 03 -n</_: 

lJ.UfwsnLsh'b.[!, nr frrw~wbnLJ' Oa /;_tbJ'b'bm'bhpf! P"L"r a-hrfr r:.w

Jwr frrwr t:.'wtjwuwr b'b: "rn.f!, hfilb b-'b R orzw~fr ~wJ'w!w~w'b nLrfrz 
/;[bJ'b'bm 1;, WUfW 

a+(b-a)=b 

t;..,l/_,.,uwrJ'w'b br~nL J'wubrfr'b l;l ..,</_htws'bhtn</_ Oa l;lhJ'b'bml! 1.. o'lmw-
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'l"f'c}bln</_ Oa+a=a t:.w</_wuwrnL{tfJ,.,_'j,l!, tlb'b.[! umw'bnul h'b.[!' 

On+b=0
3
+ a+( b-a )=a+( b-a)=b• 

Oa=b-b=Ob: 

llb'b.[! "'Uf"'.IJ"L9hsfr'b.f!, nr wtfbli ur R oqwq nt.fi~ urwpdbJ!npbli 
npnz~m~ ur ktbtfbfim, npr qnt.tfwpe WJ'} OI}Wqr grufiqmgu. ~a Jatbtfbfim~ 
fibm 6 m~ mump ]; a -·r: ll.n l;tbJ'b'bml! ~w'b<Jw'bh'b.f! R o'lw~fr q_pn t.. ~'bzw
'bw~b'b.f! 0 ufrJ'</_ntn<l.' ~wrUhtn</_, II(' [IIL(12_ </_mtub'f l_~W WJb z.JrnfilhtnL 

'If'" [il</_fr t:.hm: lJ.!uUfpunoJ' 
a+O=a 

R OI[W~fr P"l"f' a /;[hJ'b'bm'bbrfr r:.wtlwr: 
lJ.J'bnLt:.b mt.., wubfi ur o'l w~m.U gwfi~wgw~ a lotbtfbfimr fimtfmp qn

JDt.pJnLU m.li~ u(iwpdbJ!npbli npnz~w~ -a fiwqmqrp ktbublim, npe 

p.m~ wpwpnt.tf k 
a;t-(-al=O 

fi111~WUWpnq>JWUe• wJ'l /;[bJ'b'bmf! 0-a mwrpbf'nL{JJnLbb 1;. J'frwrJb

.[!IIL{iJJnLbf! t:.bmf..nLJ' I; r.w'bJ'wb J'frwrJb.[!nL{iJJrtLbfrs: IJ.~'bbrf._ 1;, 11(' 

-(-a)=a: O'lw~fr br~nL sw'bltwswu l;lbJ'h'bm'bbrfr b-a mwrpbrnL-

filJnLbf! "'lJJ' ~wrhtfr I; 'lf'bl 

b-a=b+t-al 

[b+t -alJ+a= b+lt-a) +a]== b+O=b' 

O'l•nqr gwliqwgw~ a~latbtfblimr h gmtiftwgmh wupnq~ qpmqwli n 

p~~ fiwuwp mbq~ m.G~ 

n(-#al=- (nal 

fim~muwpnt.pjnt.Ge: "{'".[!• 'fnLJ'wrbtfr'bbrfr ptJ'pw<fnrmJ'n</_ umw'bnu.i 

b'b.[! \ 

na+~ (-a)=n[a+t-al]=n · 0=0• 

llbb.[! IUJJJ' f;'bwrw<JnrmLfiiJ'nb UUUU91Llb.[! nrnzbtrtL O'[W~fr l;[bJ'b'bmp 

pmgwuwqwli p.wq_uwUJ.wm[lqlihpe· h[ilb n>O• "'Uf"' frrwr t:.w</_wuwr

n(-a) t._ -(na) l;lbJ'b'bm'i•brl! ~'bzw'bw~•[h'b (-n)a-n</_: .Z.bry_wUfbu, Uf"'l

. Jw'bw</_nc•<Jb'b.f! 9,..'b~w9wu a l;lbJ'b'bmfr 0 · a q_pnJmqwli p.wq_tfwUJ.mmrq 

t:.wJ'wrbl 'lfrmwr~<Jn'l orzw~fr 'lrn'bt . 
~f'"JP uw~J'w'bnLJ'(! J'br ~nrzJ'frs mr</_wu I; J'frwJ'b 'fnLJ'w_r:J'w'b 1.. 'ilrw 

r:.w~"''l"' ,.a 'l"f'c}"'l"L{iiJw'b o'l'imL{iJ 1wJ'p1 w!ufr'b.f!'b' wn.w'b9 pw'[J'wUfwm~J' w'b 

o'lmw'ln rt)J'w'b: Uw~tuJ'b, fil</_bpfr 'lbUf.f!"LJ' 'lf'" filfr<l.l! pw'[J'WUfWU7~J'w'b 
'iJ~wmJ' ..,J'p f..u oJm</_wU /; J'p pbnf'n2_ f.., f!b'J- nrm J', 2_WU7 ~wrf..nr t:.utUt~lll-
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Pt"'J'pz 'IJ-r'l'i.nl.J' (;-, nr "'1'1 r:. ... m~n'-PJ-J'p orlm1.-J (;- 9"'b~"'9"'J O'J."'~" 
'lrn'b. wubG tf~ O'llll~nLtf gmG~wgw~ lqbubGmft It qpnJft wpmmqpJ'DH~ 
fiwqwump k qpnJft: ll"l":9n'-J9'b ,..'bJ'h_"'~"''bnrb'b t:.b'b1.n,_J' (;- P-zfub

lPn'-Pt-'b orls'b.pp "-r"'· bfilb a-'b R O'J."'~" ~-J'-~-~-'b t"tbJ'b'bm (;-, Ul"f"'• 

Jr'bt"lf.up'b ~lfPbp "'1'1 °'1."'~P X orl"''b'f,..~ ~llsJ'b'bm{!, J'b'b.p ~UUJ"'b"''bl!' 
a · O=a(x-xl=ax-ax=O• 

o,m1.btn1. 'lrntf. UIJU r:.-m~nLPJnLbf.9, ~-rbtf. (;- U1UfU19"'-9bl, nr 
wtfl:rG tf~ o'lw~nLtf gmG~mgm~ a, b lqbubG~nGbp~ nwtfmp ftpmqmg~ k 

(-a)b=-ab 

.fiwtl muwpnt.pJnt.G~: f>u~"'"lbu, 

ab+(-a)b=[a+(-al]b=O. b==O· 

lltumb'l.P9 t:.bm/m,_J' (;-, nr P"'9UIUIU~Uib {tl1.brf. P-'lJ' UI"[UIIn~J' ... 'b flU" 

r:,IUJtnbp £, t:,,..J'bbUIJb 'fb"fUt nrnz l_IU+n1. funrt:.r'f"''inr ~Uibnb(!\ rrJ'p

bnLU(! J'p'bmun'i. lnUifpu (;- "flJ"'-ulJ, bnLJb"fb" f)bzn£n,_J' (;- 0'l,..~P u ... t:,J' ... -
ilnLJ'f.9• -Jup'b.p'b' gmGqwgwa oqw~nu.f mbqft m.Gr . 

(-al t-b)=ab 
fimq wumpm.pJnt.G~: l•rn.p' 

(-a) (--b)=-[a(-b)]=-(-ab)~ab. 

Ci.pbl'9"'lb "'JrfJ' IUII.1Ub9 '1rl1.wrn•PJ"'b ~"'"l-9"'-9P• nr ... J'b'b J'p 

O'J.IU~nLJ' !J-'b~-9"'J f-tbJ'b'bmp PUI'[J' "'"i"''""~'bbrf. r:,,.,J' -r ( "'.('1 fi/1. nLJ' 

'bw£. P-9-u-~,..'b P"''lJ' ,.."i,..'"P~ilbrf. r:.,..J' "'r) f.r-1.-9P b'b J''bn~.J' P'if. 

P"''lJ' ,.."l,..'"P~"bbrf. t:.bm 'l"rJn'lmP 1"'-'h'bbr ~"''""'rb L"'- P"l"l' ~"''bn'b'bbrl!' 
lllu"lpun1., ~"'J'"'I"'~"''b O'J."'~n.,f t:. ... 'br"'r:,"'Z'i-~-'b 'l"rJn'lm(rlJnLb

'blsr'b orl~n'i.,..J b'b P'ibrf. t:.bm ~-m-r'i.n'l. 'l"rJn'ln'-flln'-'b'bbpp' J'b'l r:, ... J' "'I' 

un1.nr ... ~-'b Z"''" r:. ... m~nLPJm .. 'b'bbrn'il u ... ~"'Jb· l"i'""l! ~ ~-rJbl, nr P1.1srf. 

'I"' J,..rJ',..'iJ £ P"''lJ'w"l"'~~J' ... 'b 9-'b~"'9"'" t:.u,m~n'-flln'-'bf! "l"'r:,Uf..,'b'i.mJ' 

t ... Jb'b J'p O'J.UI~n'-J'I lltu"lbu, P'ibrfr P,..'lJ',.."i"''"~n,_Jb orlm1.,..<> (;- 1.br£n,_J' 

'fP'"-r~'i-J r:,,..'"~"'-Pt"''b r:. ... ~"''l"'ra r:. ... ml1n~.p1 ... J'p' b p b b r ~ n ,_ 

p 1. b r p ,.. r '" ,.. '1 r I "' l l! r:, "' 1. ,.. u ,.. r t- 'l r n l p' ,.. "' ,.. "' r '" ,.._ 
I. b b I. 

'f r l' l r l' 9 'I n b b J' b ~ {! r:, IU " "' u "' r (;- 'l r n I "I lltu t:.-m~nL-
PJnLbb -r'lb'b lP ~"'r"'l '""'r"'""bl 9-"'~"'9-" O'J.UI~bhpp "-r"'· nrnz 
0'l"'~'bbrm. J' ~-rbtf. t- 9"'-19 '""'l 'lr"JP9 '""'rPbr ~~bJ'b'bu.'bht•P "'J'b"lf.

up 'l"'-l'lbl', npn'b9 "'l''""''lrJ"'ll! r:,,..'i"'u"'l' t 'li'"JP• -Jup'b.p'b' a + O, 
b+ O, P-19 ab=O. UIJU r:. ... m~nLPJnLbb m'bb9"'1. a £ b f-tlsJ'b'bm'bbrl! 
~nt'i.nd b'b qpnJ~ pwdmGwpwpGbp: 

.~rntf. p-J--i.,..r-rilbr nLbb9"'1. O'J.IU~'bhrf. orf.i.-~'bhp, r:. ... u~-'b"'LP 
t. tf. ~-rbtfo 7 m'bht P1.-1f.'b o'l"'~ilbrf. J'h21 ~r"JP p,..J-,..'b ... 1, ... r'iJbr tb'b 

"i"'r"'-'b,..~n,_J' 'b,..J.. P'i"'JP'b 'l"r"-~f.9'hbrnr/ P"''lJ',..'iJ'I,..Jbbrf. o'l.w~'bh-
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·:t'l!' u ... ~"'Jb, /f>nLb~9P"''hbrf. Z"''" O'J.IU~'bbr m'bb'b 'lr"l" P"'rlw'bwi'"'I'
Lbrl llJ'b~.P9 UIII.Uif_ 'blt"''""'b.p. nr f/>m'b~9P"''bbrf. ... J'b'b J'p O'J.IU~nLJ'' 

'll'n ~tf.'bp ,..J'b fl>n~.'b~9P"'h' nrl! r:,"'"-"'u"'r (;- 'lrntf. X .pnfunp1U1~"''bp pn

,.,tlp -rrib.p'bbrf. t:,,..J' -r I lf.triJ' ~1UII.nL9b'b.p t:.bmb.l"'l f( X) J. g( X) {/> nL "1.~
. gpru'bbrl!• nrn'b.p nrnz1.-J b'b x-p pnfn,• Pr"'~"'b IUrrlbJ!'bbrf. r:,,..J',..r'-

f(x)=O bpp x <;;: O, 
gtx;=x bpp x <: O, 

f(x) =x, bpp x>o; 
gtxl =0, bpp x>O: 

flJu hp~nL f/>nLb~9p,..'i•br'b ~~ ~nwrpbr b'b qrnJP9• J!Uibp nr 'br,..'iJ!f 

;·ruprlb.p'bbrl! X•p nl_ pntnr -rrib.p'bbrf. f),..J',..r ls'b r:,,..4.,..u,..r 'lr"JP• pul( 

· ~1'1 f/>m 'b~9p ... 'bbrf. Ulf''""''lrJ"'ll! r:,,..1.,..u-r t· 'lrn1p1 
,• 
'•., 0•1wH• uut~J ut'bJ ut'b Jb£ rf m'bnr1 l - V "lw t; ut'b£'bb P&9 ni pn[np'b b~· ofp£.'bn,_1'b 

~·,l""Pn•/ w'b~ putJblm t <J.pmnr_fJ JW'b '[W["lUJ9n'-J /!. 9R'-J9 I; mut[pu, np UIJ'b JutJ w'bw~, 
.\f;ltpp '[n<JutpJw'b I £. II ~utm~n'-f/Jnr_'b'bbl'l!. £. V pw2fubtfn'-f/Jw'b opii'I•ef!. u./;'lf nr_'b/;'b 

.pn[np ~fLtwn.nLfJJno.'b'bbpnLJ, O'[w~p uw~Jut'brfut'b Jb£ pw'[Jw"lUJu.~Jut'b IIJ £. IV 
<j ~uun~nr_f/ JR'- 'b'bbpf!. Jm9'bb ll' ~wC.w fu 'lwn.'bn,_J I; i wtj.pg wrfbtf ~"'l~"''b'ln'l, "l'l!. 'bb

~:··'l'"9'bnr_rf I; UIJ'l 'l'"'l'"tj.wpp ftppwn.btfn r_ fJ J'"'b ~'bwpw4_np p'bw'[w•fwn.'bb f'f!.' 1/.J'"'l/;u, 

fi- fpw~w'b l;lbJb'bm'bbpn4_ n-p'[ ~wi"ff• ewnw~nt_utuJf'b Jwmpf•s'bbpf pw'[JnfJJnt_"t•f!.' 

~,;, 'lP"''"f'~•ftaJ. J wuoppg'bbpp '[nufwpJw'b £. f''"'l'f '""l'""'~rfw~t 'fnpJ.n'ln'-fJ JttL'b'bbpp ~ bm 

'( Jpwup'b, pta4_wpwpnr_J I; o'lw~p uw~Jw'bJw'b Jb£ tfm'bn'l pn[np "l"'~w'b£'bbpp'b, pw

)r- swnnr_fJ JW•f p l'"''lJ wu1wm~rf w'b tab'ltao/mfubtfnr_f/ J'"'b opb'bl'f• flpnb'lwtfnfubtf pw'[-

1;" t!UI"f.JUm~nurbbpp ~/; ... ~'"I'~ I; tf'bnr_J t;'"'b'lf"lbl WJ'bl'w'b t;taC.wfu /, "'.J'b"lfup ~w
)•\ .. pL.np 'lbuwbpnuf, np 'bbpftwJnuftt IIO'[W~JI mbprfp'bp mw~ unofnpwpwp t;wu~w'bnuf /;'b 

1;\:·n}tnhqtut~n!uht~• R}~ntfnLmwm~tJ oqw~ (ta4_bLf C.f2m' "i ta'b"lwl'fw'b mb'lw4.•nfubtfr 

~ : o'lw~' WJ'b p•futuu.n4_, np P'"'l'''""l'"m~nr_rfe ~'"1'"'1 I; h mb'ltatfnfubtf Hf•'bbt)• w'b

~,\t(w'bbtu•f lnhqwtfm}ub(~ ll"''' \jntfnLtnWin~~ oqw4Gb[l' o'lw~'bbpf• wJ'b ,fwu'bw4_np mb

·~; ·"'~1!.• npn'bsnLJ Ill "l"'~w'ir£1!. pw4_wt'"'l''fnLJ /;• 

/( Y,.bpUr'b JwJw'bw~'bbpu w4_btw9bl I; ~bmwel'l'f'nLfJJn'-'bl!. 'bw£. nanL'fR[''fbtf 

f'P"''l''"'"l'""'~nLII nl.'b/;9"'1 O'[w~'bbJ'f 'b~w<nrfwJp /, O'[lu~'itbpp l!.~''l~w'bnl.p mbunr_

~i-PJnr_'b'b wJJ,{ "'l''lb'b ~•unnr_g4_nr_rf I; np•'f.bu ni_'[RL'fnr'lbtf (wJttp'b[!'b' nt "'"'"l'"J•fw'b 

((;,nr_'fnl''lbli!J o'lw~'bbpf• mbunr_f/Jnr_'b, 1/.J'l"lP"P o'lwll'bbpp "l"'l''l"''lnL.J'b opp'biUI[ I; 

~ ".:u"''lfuw'bnLJ 1;4.~Lf•'IJ'"'b bnta! tatj. mwl''"J.nr_f/ JW'b 4_b~u.np'bbpf• P"''lJn LfJ JnL'bf!.' ~nr_
·:;; JwprfUJ'b I. (w'bwlfmH bpftf''"!"'"'"Lf/Jw'b 'l"'"l!.'bfJ'"9P9 t;wJu.'bp) .Jb't.,.np'bbpp 4_b~mn.,
•!:' f."'~w'b P"''l'f UJ"f.Uim~Jw'b 'lnpJ.n'lnLfJ JR L 'b'irbpp 'b~tamJtarf I'' 

§ 45. '1.w2111 

f>'bt"lbu P'i.•utf.'b o'lw~'bbt•P J'by_ um ... 'bJ.'bur94.b9f.'b £ ~nt.'i.b9p'b fd'i.w-

1/o'b 'fUiztnbr UIJb O'J.UI~bbrf!• nrnb9nLJ' ~-rbtf. I; ~UitnUirbl pU#J-UI"bnui 

.. (P"'9P 'lr"IP 'ir- purrf,..'bbtn'-9)• p'b-~ ... 'b (;- 'iJJ',..'iJ J.l.n1. ,..1'1 ,.,'j,bl £. 

f!.b'ft:.w'bmr 'fb"f.pnLJ': bUI{u b~Uimbb.p , np ll~ tf~ O'lW~Ul.U fifiwpwqnp ~J. 

pmdm6mtf qpnJft qpw' P,..'lJ'"'"i,..'"~J',..'b 'b~,..mJ',..J'p 'll'nJp' 1.hr£nui 

"'Uf-9n'-91.,..J r:.,..m~n'-PJur'b "l"''"l.,..nn1.· a t 1bJ'b'bmf! 'lr"JP 1.r- pwd ... -
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'bbt, 'bz-'bw~nul !; o'lw~nul 'lm'bbl WJbUffrufr X !;thJ'b'but, nr 0 . x=a, 
nrf! a+O '1/,Uf.[!"LJ' w'b~'bwr !;, .ew'bfr nr d.utf.u J'wu{! f\wt/_wuwr !; 

'lrn JP' 
If nutb'b.e f\bmktwl uwf\tf wbnLJ' f!• 

p o'l"'~f! ~nt_t/_IILJ' !; qwzm, b(ilb wJ'b p.uuzlt"'9"'J- !; n}_ J'frwJ'b 'lrn

tfr9 £ b(ilb''brw J'b'l pwd-w'bmJ''b frrw'lnrJhtfr t, •uJ'b l;t' J'frwrclli.enrb'b, 

P"Lnr 'lbut.ebrnLJ', P."'9P 'lrntfr tfrw pwdw'bbtnL '1but.efr9• "'t"fr'b.e'b' b(ilb 
p O'[U1/ffr a £. b !JWb~W9WJ !;lbJ'bbmbbrfr f\auJ'wr, nrnb9fr.CJ b-b UJ IU r

(1. b r I; 'l r n! fr 9• P-nLJ' 'fNJ'1LfiiJnLb ttt'bfr WJbUffrufr q !;lbJ'b'bm, f!b'l 

nrntJ'' U!lW~~~ nrf! p.aut[turaurntJ' !; bq= a f..au1__tuuaurnLfiiJWb(!l q !;lbJ'bb-
3 

In(! f[nl_t/_nLJ' !; a £. b !;lb,/bbmbbrfr :(!WUDfll'} £. bzwbw~t/_IILJ' !; q=b 

ufrJ' t/_nt•"Jl: 

'7-wzmbrfr orfrbw~bbr /,';, J-wnauJnLJ', f\wu~wbtU£fr !;, p.n[ttr filtfwJfrb 

'lwzmbrf!' X aub~wtmfr frrtuf[wb ~IUJ'' f!'b'lf)"''br•uutbu , nrk!; . filt/_autfr'b 'l"'r 

urfr9 1_br91_wJ, 'l"rJau~/•tJ'bbrnt/_ P."''l'fw'b'lwJ''bbrfr o'l"'Ltf! '1"'2m l.fr ~w'b
'lf•uw'bntJ'. pw'[J'au'b'lauJ''bbrfr ~auJ'wr 'lntmfiiJnLb nL'bb9"'1. J''bw9nr'1n •J 

p.wd-w'bmJ'f! mwrpkr1_nLJ' I;. pf\wr~b, 'I"'Z"'P uw~J'w'btfw'b J'bp_ b'b

flau'lrtfn'l ~wJ'p.n'[t_ntfiiJauJ'p.JJ ( aun.wb9 J"i1w9nr'ffr) paurfaubnLJ'fr91 lfJnLu 

~n'l.Jfr9• f\bzm !; mbu'bbt, nr ~pwftwli qnpa-wl]Jglibpml pnlnp ~nmnpm-

~w-nwglmliwl ~m.li~gltwlibp~ (mb'u § 25) fiwtfw}utfp.mpjuli~ qmzm 
lnrfir, nrf! Uf"'rntbw~nLJ' !; P"''lJ'w'b'lwJ''bbrfr O'[UI~{! WJbUfbu, fr'bl.uthu 

n.w9frn'bwl (ilt[brfr '1"'2"'{! Uf"'rm'bw~"LJ' I; wJ'pn'l.l (ilt[brfr o'l."'~{!: 
3JnLb~9frau'bbrfr O'[IU~bbrfr {Jt/_nLJ' ~utrblfr !; bzbl 'JIUzmbrfr nLrfrz 

orfr'bw~bbro UUI~IU~b J'b'b.e brwb9 1_rw ftaub'l l_bb.[! Wnbfr £. wb9bntJ' 

b'b.e p.nlnrnt/_fr'b "'Jl mhuwltfr orfr'bw~'bbrfr: 

f.ntnr (ilt/_wtfr'b o'l.w~'bbrc £. f!'b'lf\-'brwutbu J'fr'bl.£. wtd-J' ,tbr 'lfr

ut"({'~"'J pntnr o'l.au~'bbrc Uf"'rnLbw~ntJ' h'b u•'btfhrt P"''lJ'nLfiiJwJ'p !;[h

J'b'bm'bbr: Uau~WJb, 'l"JnL{iiJnLb .-:._'bb'b o'l.w~'bbr £. bnLJbfru~ 'lwzmbr, n rn'b.e 

P-"''l~w9wtt b'b t!frwt'b t[br'L"''Jnr (ilt[nt[ !; lbJ'J.'bm'bbt•fr9' tl,bp)l_mtjnp 0'1. mq
libpr h. qbp)l_mtlnp '}W2Ulbp~ Uf"'r'l"''f"LJb orfrbw~bb(IJ Df1DU:(! km111bU 
Oqmmqnpa-qnu.f b'i, J'w(ilbJ'wmfr~w~fr ~WUIIILf[ fi.tnt-'[nLJ'\ fii·Jbrfr mbunLfiiJWb 

J'hp_, ~wn.nL9tj_nLJ' b'b r.hutkt"'l ~brut· 

•{br9bnLJ' /,';,.[! 1-fr9 UI1Uff'br 9Uib~w9wJ n p.bw~Wb (ilfrt[z a £ b 
"'J' p.nn (ilt[brc ~nl_t/_nLJ' b'b pm'lqmmb1lt ~um n tfnqnLl~' 

• a~b (mod n), 

1 'J.wlUJnLJ pwJ-w'bJw'b Jpw~nLf/JnL'bf!., p'bpyku !. o'lw~p UUI_r.Jw'bJ"''j, Jb£ 

. k'bflw'll'1.wJ r.w'bJw'b Jpwlf.nLf/JnL'bf!. , ppwlf.w'bnLJ lf.wpn'f k'b wn.w'b9 '[J1_wpnLf/J"''b 

IU"'_W9nL91.kl 'fWl"'P• r.wJw"'_WUJwujuw'bwpwp o'lw~p uwr.Jw'bJw'b Jk! J.,.'bn'l JJnLU 

"lwr.w'b!'J.kpf. o'l:'bnL£1 1wJ pt 
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· b(ilb "'!'1 {J1_hrr n-fr 1_rw p.wd-w'bbtfru mwlfru b'b J'frk'bnLj'b J"bw9nr'1f!• 

UIJU/rb.[!b\ b(ilb brwb9 utaurp.briiLfiiJtiLb(! pwcfwbt/_ntJ' !; n-fr 1_rw wnwb9 

J'bw9nr'Jfrl U.J'pn'[~ (ilt[hrfr ll'['l_ O'[IM~(! tnrn~t/_nLJ' !; n f\wm l_f\wmt[n'[ 'fUI

uhrfr' ' 

Co, Ct , ... , Cn-1' (1) 

nrn'b.e frraur f\but P"''l'l"'"'"tfr b'b (!Um n J'n'JnLtfr· f!'b'l nrtnJ' Ck(k=O, 
J, ... , n-1) 'fWU(! P"''l~'U91UJ !; WJb fi11_brfr9, nrn'b.e n-fr 1_rw pwd-au

'bhtfr" UJIUtfru b'b k flbw9nr'f1 "'"'r'ltfnLJ' !; , nr r.'bwrwtfnr !; J'frwb'fW

J'tUJb p'bw~w'b b'l.w'bw~nt[ uwf\J'w~bl WJ'I 'lwuhrfr 'lnufwrmJ'{! £. pw'l

J' WUfWUJ~nLJ' (!I 

U.n bUfWUIW~nt[ (1) ufrumbJ'fr9 tJbr9bbb.[! 9wb~U19UIJ ( (!b'fuJ'fr'b' nl_ 

IUbUflUJJ' wb UlUirf'br) ck £. c [ 'fauubrt 9-nLJ' wrb (nt[ CK 'fWUfr 9wb~W• 

9 w.t filfr"-f! Ct 'lwufr 9w'b~w9wJ filt[fr f\bm, J'b'b-e LJumw'bw'b.e fii•Jbr, 

nrnb.[! 'fUJbtJnLJ' bb J'frwb'fWJ'WJb nrnzwlffr J'fr 'fUIUnLJ', WJb !;' ck+/ 'fUI

UNLJ', b(ilh k+l<n ~wJ'' ck+[-n 'fwunLJ', b(ilh k + l:?-n: '7-w f),_,';,'fb9-

bntJ' !; qmubplt qnLtfwptfwli "'Juutfrufr uwf\J'w'bntJ'fr' 

Ck+Ct= Ck+ /' kpp k+L<n, 

Ck+C1= Ck+f - n' kpp k+L > n• 
(2) 

lfJIILU ~n'l.J'fr9• p.w'l.J'WUfWUifJb(nt[ Ck 'f"'ufr 9wb~W9WJ- (il/rt[{! c, 'fwufr 

9Wb~WfJUIJ (ilt[nt/_ 1 J'bb.[! ~IIUIWbWb.[! fi11_br, nrnb.[! 'fWrd.JUI£ lfUlbt/_nLJ' bb 

J'frwb'fwJ'WJb nrnzut~fr 'fUIUIILJ', WJb !;' c f 'fUIUnLJ', nrmb'[ f•(! kl wr• 

IIIUI'fr"'£{! n·fr t/_rw p.wcfwbb£nL9 Wn.Wl_W9WJ J'bau9nr'fb !;: IJ.J'I UfWmfi.w• 

nnt[ J'b'b.[! {!'b'fnLbnLJ' b'b-e qwubp~ pwqtfmUJ_wmquwli tutuutfrufr uw~J'w

bnLJ'' 

(3) 

Cum n U'nqnLl~ ~pmp fibm pw'lqwmbl~ wtfpnq2_ pqbp}l qwubp~ 

(I) urumbll~ lnrfi~ oqwq (2) h. (3) UlWJUmlilibpnq npnzqma- qnp~n

qm.pJnLfifibp~ G.~ wmtfwtfp: f>u ~tuuthu, o'l.w~fr uw~J'w'bJ' w'b I-V Uf"'l

J' w'b'bbrfr frrwtfau9frnL(il(nLbb aun.au'b9 'ld-tfaurnt!Jtw'b "'Uf"'9nL!Jt/_nLJ' !; w'b

J'frt_w~w'b 11 u.nLlf"LJ'n1_, u"!~"'Jb '1"' p.f.untJ'!; 'bauk wJ'pnn {J,[brfr o'l.au~nLJ' 

~»J'f UfWJJ'IUbbbrfr frrwtfw9frmfiiJnLbfr9 £. 1_br£.mJ' bzt/_wJ WJb ~WUffr9• nr 

'lnJnLfiiJnLb ttL'bfr wJ'p.n'[t_ filt[brfr f\bm ~aumaurtfn'l 'lnrJn'l.nLfiiJm'b'bbrfr £. 

'1-wubrfr f\bm ~wmwrtfn'l. 'lnrJn'l. ntfJJnL'b'bhrfr J'fr'lk: ~rntfr 'lbrf!• w~'bb
r£nrb'b, ~:ntnaurnLJ' !; CJ 'fUIUf!, nrc P."''l~"'9"'J !; n- fr t/_rw wnw'b9 

f!l.w9nr'lfr p.wd-w'btfn'l fi11_brfr9' Ck(k=L 2 .... , n-1) 'l"'"fr f\wJ'w~ t:.w

lfw'lfrr 'l"'u ~tfr'bfr Cn-k 'l"'uc: l,bml.wp.wr, 'l"'ubrfr (1) ufrumbJ'nL : fJw
l'btfr !; nrnzbt ~wbnLJ'(!, WJUfrb.eb' WJ'f ufrumhJ'{! p.wt/_aurwrnLJ'!; o'lwlffr 
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uwr..J,..'iJJ'wL .!hp_ .!m'bn'l P"l"[' "'.wr..w'bp_'bbrfr'bl "'wJJ'w'bwt{nrt[h'b.p umu19~ 

t/_wJ O'[W~f! 'b2w'bw~bl Zn~nt/_: 

bp-b n-~ pwlJ.wqpJWl p-lul. };, tDllllll Zn OlJ.Ill~ntJ.f ~wli q_pnJf. pw~ 

dwfiwpmplibp, nwmfr Lr., fr'bl."lhu 9"LJ9 ~mrt[fr 'iJbr.pl.r.nLJ', l./r ~wrn'l '1w2m 

tfr'i.hu 
f>u~w"'.hu, b[ilh n=kl, nrmh'l I<k<n, I<l<n. w~w Ck Lr. C 1 

'lwuhrl! mwrpbr b'iJ Co 'lf'"lw~w'b 'lwufrs· f'WJS 'fWubrfr pw'{_J'W"f.WUI~
J'w'b uwr...!w'i.J'w'b f,p.!w'b 1_rw (mh'u § 3) Ck • Ct=C~I 

ftuq bp-b n-~ Ullll{lq_ p~tJ. };; lllllllll Zn oqmlt~ qwzm qt~lip.: f>u~w

"'.bu, '1P9"'.P mt[wd- b'iJ ck l.r. Cm IJWIIbrf!l 1!';.'1 nrnLJ' Ck + Co, WJufr'b.p'iJ' 

I-<k~n-11 l.wr~wt/_nr I; 9"LJ9 UIW[• nr Cm·[! ~wrhtfr I; pwJ-w'bht ck-/r 
t/_rw, WJufr'b.p'iJ' 'lm'bhl WJ'b"'.fru/r c l 'lwu, nr ck . Ct=Cml b[ilb Cm= 
=C0 , w"'.w 'bwl.r. Ct=Col f>u~ h[ilb Cm + Cv w"'.w 'lfrmwrijb'b.p filt/_ht'fr 

k, 2k, 3k, . .. ,(n-l)k (4) 

ufrumbJ'£!1 Pn,nr WJU (ilt[bre 'lm'i.t{mJ' b'iJ Cu 'lf'"JW~w'b 'fW11/r9 'l"'f'U• ' 

_pw'iJfr n[' TI "f.Wf''l_ [ilt/_/r9 tf",P[' b['~nL p'iJru~w'iJ filt/_brfr W('UIW'f('JW[{! l_/r 
~W('R'f pwcfw'iJt[h{ fl•/r t/.rwl U.t'iJnLr..hm/.r., (4) uf.umbJ'f.s nl_ "" br~nL sk 
/.r. tk(s<t) (rlt[hr l_b'iJ ~W('n'f 'fLn'iJt/_ht J'f./.r.'iJnLJ'iJ 'fWU" 1fh'l_1 .pw'iJp nr IUJ'f 

tk-sk=lt-s)k 

tnwppbrmfilJnL'iJ(! ~pw<fw'iJt{br fl•f. t/_rw, "('{! 'iJnrf.s t:.w~wunuf I; fl fil'lf. 

"f.Wf''llf.'bhtUL'i.l U.Ju"'.f.unt/_. J"'rw.pw'bunLr nl_ 'l['"lw~w'b 'lwum J' 'lm'bt/_nLJ' 

I; -b.f.2m J'h~ (rlfrt{ ( 4) ufrumhJ'f.s: liwu'bwt/_nrw"'.hu, Cm 'fWUnLJ' 'lm'i.t{mJ' 

I; lk filf.'il!· nrmb'l h:::;: l~n-L WJufr'b.p'iJ' Ct • Ck=Cm' fruit WJ'f 'lb"f..pnLJ' 

Ct 'fWU£! ~tf.'bf. Cm· {! Ck-" t/.rw pwcf,u'bnulf.s wnwp_wswJ nrn'bbtf. .[!IU

'bn f''ll!' 
U.Ju"'.f.unt/_, J'b'iJ.p umwsw'i..p w'bt[hr'l. 2wm mwrphr 4hrp_wt/_nr 'lwz

mbr' Z2 'fiM2UI£!' "('{! pw'f~wswJ I; {!'iJ'JwJ'h'iJ{! hr~nL /;fhJ'b'iJmfrs, fr'iJl_

"f.bu 'i.wlr. Z3, Z5, Z7, Z11 Lr. wu '1w2mhr: 

U.'iJs'iJb'iJ.p 'f W 2 Ln b ('" . n (' n 2 t;, Ul Ul ~ n L [iJJ n L 'iJ 'iJ b ('" • 'ff.mwr~
J'w'iJ{!I nrn'iJ.p pfumJ' b'iJ pwcfw'iJJ'w'iJ 'fnJnLfiiJnL'iJf.sl u.J'I t:.wm~mfiltnL'iJ• 

'iJh('{! t:.wJ'w'iJJ'w'iJ h'iJ O'fUI~'iJbrf. WJ'iJ t:.wm~nLfiiJm'iJ'iJhrf.'iJ, nrn'iJ.p t:.f.J''iJt/_wq 

l;fr'b r..w'i.J'w'b 'l"J"'fiiJw'b 1_rw l.r. w"'.wsmst[m.J' J.~, 'bmJ'b"'.f.up .'lwmn'fnL

fiJJnL'iJ~,brnt/_. WJ'f "'.wm-b.wnnt{ w"'.wsnLJ9'ilbrf. ~wmwrnLJ''iJ wnw'l..wr~t/_nLJ' 

I; ei.filh rs"'lfr'i.: 
Uubfi u~ P qwzm m.G~ u~wpdb~npbli npnztJ.w~ up. ktbublim, 

npp wpmmqpjwtfi WJI} qwzm~ gwliqwgw~ a ltbt.fblimp libm limtJ.wuwp}; 
a-p: U.n J;1b.tb'i.me· nre r..w.rei.LJ.'i.m.r 1; 'lr"Jfrs wwrpbr P"t"r a-brfr r..w-
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a 
~UI[' - f.rwr r..wt/_wuwr .pw'bnr'li.brfr l:,.bm, ~ntt/_nLJ' I; P 'lw2m/r u~m-
·<. a . 

. :t. 

;,i_np l.r. 'iJ2w'bw~t/_nLJ' I; 1 uf.J't/_ntnt/_1 U.Ju"tfrunt[' 

a· l=a 

. J> 'lwzmfr P"l"f' a l;lbJ'b'bm'i.brf. r..wJ'wrl 

. UubG up. qwzmnLli q_pnJP.9 mwppbp gwliltmgwi\- a l;ybublimp. lim· 
. dmp q-uJnl.p-Jn..:G mlip upmpdb}!npbli npnztJ.ui~ a- 1 limqmqwpc\ ktbublim, 

·. ape pmtl_ mpwpnl.U }; 

·;·fimtl_muwpnl.p-JwfiJ!, wJ'bl;' a-l=J__I U.~'i.brl.r.l;, "f' (a-1)-
1
= a:.E.pw-

a a 

. flnr'f'iJ WJcfJ' ~wrbtf. I; 'f('bl WJU mbu.pnt{' 

' ~- . 

' b 
-=b · a-1, 
a 

~rnJfrs ..,wrpbr sw'i.~wswJ a l;[hJ'b'bmfr lr. sw'i.~wswJ n wJ'pnn 

pw~w'b [il•{/r r..wJ'wr mb'lf. nL'i.f. 

(a -1)" =(a" )- t 

4J,wt[wuwrnLfiJJnL'iJ£!' b2w'bw~htnt/_ frrwr r..wt{wuwr w1u /;thJ'b'iJ,'bb

~:'1'1! a- 0 -nt/_, J'b'iJ.p f:,.W'iJ'fnLJ' b'iJ.p 'fW2tn/r l;[bJ'b'i.mfr pwswuw~w'iJ wumf.-b.w'iJ

f.~rfr'iJ, nrn'iJs t:.wJ'wr "f.WI:,."f.w'iJt/_nLJ' h'iJ 'f"f't}n'[IILfiiJnL'iJ'iJbf'f. um{nrw~w'iJ 

: ·tw'i~n'iJ'bbre: '{bNw"'.bu, P"l"f' a-brf. r..wJ'wr l!'iJ'Im'bb'iJ.p aO=}I 
';:. lif.w•{nrf. 'l"J"LfilfnL'iJ£! '1w2mbrcr p'ilnrn2n'l r..wm~nLfiiJnL'iJ [/; .J'frw

\:. 'firr nL'iJf., orfr'iJw~l wJ'pn'fl [ilt[brfr O'[W~(!I '1-rw t:.bm J'b~tnb'[, 'l_"LJ'f 

ti[it[brf. O'l_W~" orf.'i.w~l! 9"LJ9 I; UIWffru, nr nt P"l"f' O'[w~'bbre J'f.wt[nr 
. ~L'iJb'iJ: {jJnLu ~n'fJ'fr91 wub(i U~ OlJ. W~, D{lj! upwtl_np n1Jip ll UJ.Ul{lDl.UQJ-
(,}lDl.U }; qpnJp9 mwpp.bp gwliltmgwi\- ktbublimp. liwqmqwpc\ ktbublime, 

·. \t~fi~ qwzm: f>rn.p, wl'l 'lb"f..pnLJ' "f'"lbu _!:_(a+O) .pw'bnr'l ~Jwn.w1p .,...... a 

{ba-t IU('LnW'f('JW[(!I U.Ju _pw'iJnr'fi' J'frw~nLfiiJnL'iJ'iJ W"f.WSntst/_m.J' I; Ullt.W'iJ9 

.:'f:J,{wrnL{iJ.(w'iJI 

: 'l.,~,umb'b.p, "r n~ tf~ qmzm ~p. UJ.mpnl.liwqnl.u q_pnjp pwd-wlimpwp
dibp: f>u~w"'.bu';:· • S"'.f! ab=O, pw19 a=FO: Pw'lJ'w"'.wm~b1nt[ r..wt{wuw

(inLfiJJw'i. "r~nL J'wubr'iJ /;f a - 1 /;fbJ'b'iJmnt/.1 J'b'iJ.p J.wfu J'wu.nLJ' ~UUIW• 

'i.w'b.p (a-1ajb=l . b=b, f.u~ Wl?_ J'wum.J'' a-1 . 0=0. •Jup'b.p'b' b=OI 

. l/.Jumb'ff.9 I:,.J.m/LnLJ' 1;, nr WUbU up. l}lll(UlDUf gwfiqwgwi\- liwtJ. WUW{lDl.
-, p-JDl.fi~ ~mpbtP. I; qp UWUlbt q_ (lDJ pg mwppbp j!UI}il wlimp pwq_ l!wUJ. WU\

·. ~ \~1,ntl_: f>rn.p, b[ilb ac=bC !.. C=/= 0, w"'.w (a-b)c=O, nrmb'lf.9 R-b=O, 
. .,lufr'iJ.p'iJ' a=bt 
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'\ 

a 
(nrmlnz b=!==O) ,ew'bnr'ffr uwfl.!whnu/fr9 I. IUJ'j, ab-1 IU('tnUI'ff'JIU-

b 
Lfr mbu,eml 'lrblnl. •[brl.nt..! UI"JUI9nLs1_wu fl'bwrw1_nrmfrllnL'b~9 wn.w'bs 

'lclf/_wrnt.fiiJ'"'b ~-rbtfr t '"rmwubl, nr wubG ur q.wzumuf UfWiiUfwlitjnuf 
bli \nmnpwftGbpr fibm tJ.wptJ.btn'- P"l"P untJ.npwqwG ftwGnGGbpe• 
WJG k' 

a c ad±bc 
-+-- ---

b - d bd 

a c ac 

b d bd 

- a a 
==- -,. 

b b~ 

fl.wzmr plinqa-mqpr~e: frl'J/_wJfr'b 'fiUzmbrfr nt_ P"l"f' flwtn~nLfrlJ•n'b
'bbr'b b'b LfJWflLIJw'bJ/_nt..! ~w.!wlw~w'b 'l'"zmbrfr 'lb"l,en~..!: ,< U.Ju"'bu, 'fnL

.!wrbtnf/_ 1 Pfr"-1! .!fr ,ew'bfr w'b,w.! fr'b,e'b frr flbm, wlufr'b,e'b' 1_brs'bb

Ln1 .!frwf/_nrfr sw'b~wswu w.!pmz£ 'f('UI~UI'b pwq.!wLfJUitnfr~l!· .!b'b,e brpb,e 

qrn J_b'b,e utnw'bw 1., l!'b'lflw'brw"'bu P"L"r Ull'f pwq.!wLIJUIUifr~'bbrl!• UIJ

ufr'b,e'b' pntnr p'bw~w'b ~frl1_brl!• frrwrfrs mwrpbr b'br f>u~ b[rlb - .!b'b,e 

1_brs'bb L"l. tfl'bb'b,e .!frwf/_n rfr w.! P"'l£ pwq.! UILIJ wmfrlt'bbrl! .r fr n r"-1; 1_br-

2_wf/_nr 'lwzmm.!, w"'w 'brw'bs .!b~ w'b"'wl.!w'b ~~~'bb'b flwf/_JUuwr'bbre• 

.e-'bfr nr '"l'l 'lwzm'b nt. 'bfr "fr-J'b J/_bfP'""-"r frlf/_nf/_ mwrpbr /;tb.!b'bm'bbrr 

b[rlb P 'lwz.mfr .!frwf/_nt•fr P"l"f' w.!pmz£ pwq.!wLfJutmJr¥'bbnl! P 'l'"Zmfr 

m'"rPbl' /;tb.!b'bm'bbr b'b, '"lufr'b,e'b' k. 1=f=l . L brp k=Fl. w"'w wu•n.r 

b'iJ, nr p 'fU12_tn'b llL'iJfr q_pn pfimpruqph• UIJ'l"Jfrufr'iJ b'iJ, orfr'bw(f• pn£n(' 

{rJJ/_wJfr'b 'l'"zmbre: f>u~ bfrlb 'In Jn<frlJ"'-'b nL 'bb'b w J'b"'frufr k /._ l '"J"pn'l£ 

[rl1_br, nr k:::>l, P'"l9 'lwzmnL.! mb'lfr nt.'bfr k . 1=l . 1 fluu[wufUriiL

frlJnL'bf!, '""''" (k-l) · 1=0, '"lufr'b,e'b' P 'lwzmnL.! 'I"JnL{rJJnL'b n~.'bfr .!frw-

1/_nrfr IUJ'iJ"Jfrufr 'ff'UilffU'iJ pwq.!IU"JfUUlfr~, "('{!> "flll('l[t/nt..! 1;, nr flwJ/_tufiUI(I 

I; 'lrnlfr: U.n 'lb"',ent..! P-'b lfnt_1_n~..r I; tJ.bp ll_Wtlnp pGmpwqph n~.'bbsn'l 
'lwzur, '"J'b I;' p pGnql·mqpltl_ nL'bbsn'l• bfilb p-'b '"l'b IUTl.Wl_fr'b 'lrwlf_JU'b 

'lnruJUlf_frs'b 1;. nrfr flbur p 'lwzurfr "~'""-"rl! 'fiUn'btn.! t 'lrn: '{bpl_wf/_nr 

p'l.mL{rJ'"'IPfrl nt.'bbsn'l 'l'"Z"'bf'P opfr'b-lf'bbp b'b UJUnwJnt..! pn[n{' J/_bpl_w-

1/_nr 'fW2_tnhp{!• IJUI~IU~'j, 'fnJnLfiiJnL'iJ nt.'bb'iJ k JU'iJJ/_bpl_ 'fWl_urhp1 npn'iJ,e 

nL'bb'b 1_br£wf/_nr p'bn~.frlw'lrfrt.· 

IJpb p q.wzmG mGr p pGntpwqpri· WUIW p prtle lttrfir UfWJH[ 
Prtl: f·u~IU"Jbu,· p=st t.IUJ/_wuwpnL{iiJm'bfrs· nptnb'l s<p. t<p. IJpfrtbr 

(S • 1) (t • 1)=p • 1=0 f.IUJ/_WUIUflnL{lJnL'iJ(!, UIJufr'b,eh, J!Wh/1 nr 'fUil_UJnLif 

tb'b ~wrn'l tfr'itht 'lrn Jfr pwrl'"'b'"rwr'bbr, ~-· .r s . 1 =0, ~-· .r t . 1 =0, 
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; nr(!• w~~hpi..nt•L'it, flw~wunL.! /; p'itnLpw'frfrJ.fr uwfl.!IU'ittfUI'it{! np"Jbu 'lwz

_,;nfr .!frwf/_nre qpn 'lwr.!'itn'l Ul .r b 'it Ul + n .e r 'lrw~w'it 'l"rJw~sfr: 
· l:ipb P q.wzmr pGmpwqprle fiwtj.wuwp t.- p-11, wllfw WJlJ- q.wzmfr 
'gwG~wg~u<} a ktbtfbGmr liwtfwp mb'lr mGJ, pa=O liwtJ.wuwpmpJmG~: 

:.~hit bph P q.wzmfr plinqlwqpfrle liwtJ.wuwp }; q_pnJr h a-li WJlJ- qwzm~ 
- };lbtfbGm ... n-~' wtfpnl)ll_ rrtl· WUfW a=FO h n:fo·frg p]unLU' k na --:'-- 0:.: 

f>u//IU"Jbu, UITl.IUjl_frh 'fb"J.flll,f pa /;[J.,fb'itur{!> UIJUfrb,e'b' a-fr'il r.:Uqw~ 
-·IIUI(' p 'fnt.Jw rhtfr'bbrfr 'fnLJUI('(!1 a•h fw~w'fJb{,fr9 f.w'ithtnt/> ~~~~rhtfr t 
'('bbr~w1w9'bbt t.buri.Jwl mbu,em[' 
-1 -

pa=a(p · I l=.a - 0=0: 
I 

br~rnr'l- 'lh"'.e"'" na=O t.w,[wuwrmfillm'itfrs• '"l''fr'it,e'it' a(n . 1)..:_ U'· 
f.w1_wu1UfnL{rJJnL'itfr9• a =f-=0 'lb"J,em.! ~flhurl.br n1 = 0 f.wt{wu'!'rn~.pl"'-'bl!'" 
IUJufr~IJ!l• (!IU'bfr nr 'fWl_tnfr p'brnfrlw'ff'Pf_{! flwf/_wuw(' t l[f'nJfr• ~uurws• · 
t/_br n= "tr 

t;-Gpwqwcmbr, l!r.IJl'"'JGnLIJ'Girr: 1-frsnL,e P 'fiUzm•n.! 'brw 1; 1b,fb'bm

'bbrfr nrnz .!wul!, nre ~w'l.!nul I; "" P' pwq.!m frlJnL'it, frrb'bfrs 'bbr~w
l"'9h11L.r t 'iJnLJh"Jbll 'fLIIl_tn UIJh 'fnrUn'[nL{rJJnLhhbrfr 'iJ~wm.!wJ'p, nrnb,e 

nrnz•LwJ b'it p 'lwzurnL.r, WJ11fr'it,e'b' P'-frs 1_brsrwu a. b brltnL 9'"'b~w
swJ l;lb.!L'itm'itbrfr flw.!wr p 'lwzmfr'b "fwtn~w'itn'l a+ b, ab, a- b fa 
a 

b(bj:-0 'liz "'.e"'") l;,h.rh'itm'itbre LfJUitn~w'itm . .r b'b p· -fr'it (I-V orb'it,g-

'itbrl!• frriU1_wsfr tfr'ithtn•L P-n~..r, ~tfr'itb'it, frt.u~r~b, frriU•L•usfr I. P' -n~..r )" 
11.1'1 'lh"',enL.! P' "I! ~nttfnL.! I; P 'l'"Z'"fr bGp-wq.wzm, fruit P~'b' p• 'lwz

"'fr p_filJ-tWJfim.tf: ~wu~tubw[p f;, nr p 'lwzmfr 'lfnb [,_ .!friUt/_n·ff! ft"Jut

{'nthw~J/_h'it 'itnLJ'it"'bu P' -n~..r lr 'brlu · f.w.!utr ~JwnwJb'it "f'"ib" qrn Jv 

U~wf/_nr: U.lu"'bu, nwsfrn'bwt frl•Lbrfr 'f1112_tn{! frrw~tu'it F'·LhrJi 'lwz.m;l b'b

Pw,wzur I;. pnlnr {rJJ/_wJfr'it 'lwzmbrl! ~tfr'bb'b ~n.! "llh,eu {Jqhrfr 'lU:zmfr• 
h'itpiU'lwzmbr: 

?-fr9"LJ! P' 'lwz.mnL.! urf/_wu b'b P' b'it[ilut'lwzme 4 P' -frs 'lnLpu 

qrn'it1_n'l C l;th.!b'itm£! lr 'lfr9"LJ? .!b'it,e 'lmbt h'it,e P 'lwzmfr wl'b p~ " 
'bqwq_wqlll.Jh h'bflw'l'"lln(!• nl'l! LIJUifnL'bUIIJm . .r t 1.' P' ~e. 1.' c':.'ii.

U.Ju"Jfrufr 'btJw'lm'fnLJh b'it[tl'"'lwz.m 1/wrn'l I; tfr'bbl .!frw{b 1J'b~{!•· 
,eu.'bfr np L[ilk P"' -e l.u tfr'itkp .!fr h'itfilw'lwzm wl'l"'fru{!< flwm~n.:
p,,,'i,l,hpnf/_, '""iw P" lr P"' b'itfilw'lwzurbpfr •frnfrtilwurnL.!f! ( wl~ 
uJ.~,e'b' bplf_nL h'b{Jut'lwzurhpfr [!h'l t:.w'itnt.p t"tb.!b'itw'i.hp{r flwJ'wfrttl pm [J JnL

'be) lf"'wrnL'bwl,h,, P' ·e [,_ c l;lbJ'b'iture ,, frr hplf_nL sw'itlfwswu /;[hJ'h'but

,~~.,.fr t.bur ll"'wrnL'bwlfbr 'b'"l. 'itrut'it9 qn~..r u•rf! ( wl'l 'fnL.!wrl! "'hur,e t 
"~"'rnt.lJw~l/_br [,_' P"-fr, Lr' P'"·fr .!bl, t.burl.utputp. It 'bpw'b9 fn/u">wu1 -

J' u.'it .!b2 )• fr'bt"'bu 'bwl. 'brw'b9 wrmw'll'JWlf!• urwppLpnL{rJJnL'bf! [,_ .J!'"hnp

'U!· nLrfrz Jrtnu,enf/_, w('l fit/uf.wurnLJ''it fr'b.el! ~Jfr'ithp b.'bfrlw'lwz 111 ' Ji flw~111-
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unt{tJJnLil P" bi.(tlw'lwzmfr il1_wqwqntli.l! tfrilblnt'bt flbi.,e ~wub'b.[h np P" 
qmzmli ummgq m~ k P' qmzm~li c ktbu91im~ u~wgnufml_ t._ qoqmwqnr

dbi.~ P"=P' (c) qrwnnLJ'f!' 

Z,wu4wilwtfr b np P'(c) 'lwzml! C /;[bJbi.mfr /,_ P' 'lwzmfr P"l"l' 

J;lbJ'biJm'i,bpfr !:,bm J'b~Uib'l UfW[mLi.w4ntJ I; 'i.mtJi.Ufbu pntnp wJ'b /;[b

.J'bi.m'bbp[!1 npnil~ umwg1_ntJ bi. ilpwilgfrg qntJ' wpJ' wi., '·. 1 .uqJ' w"lwm~

.!wi., f.wi.Jwi. /,_ pwrfwi.J'wi. J'frp_ngn1_: flpUfbu opfrilw4 ilzbi.~ nwgfrn'bwl 

{J1_bpfr 'lwzmfr § 43-ntJ' ~i.iltup41_wd f!'b'llwli.nufl!, np[! ~ruqJ'qwJ l;p a, 
b lr.w!Jfrni.wl qnpdw~frgilbrn1. a+ b V2 mbu~fr (tl1_brfrs· IUJU eil•uwJ

ilntJ'i. umw91_n.J' I; nwgfrn'bwl (tl1_lrpfr 'lwzmfri. J'frwgilbtn1. y'"T {tlfr1.f!: 

§ 46*. Oqw~llbp~ ('lW2utbp~) ~qnunp:,~qd(!: 

lJnuunbJ!U pl{bfl~ 'lW2Ul~ U~W~RLpJRLIJ(! 

O'lw~i.brfr mbunt{tJJwil Jbp_ J'b<) 'lbr I; fuw'lnLJ' frqnJ'nrf/>frqJ'fr qw'lw

rfrwpf!' IJ.Ji. I;' L IL L' oqw~ilbpf! ~nt1_ntJ bil frrwr ~q_utfnp~. b(tlb ilpwii!J 

Jfrp_IL ~wrbtfr I; umb'ldbt wlil"'frufr r{rnfuw'lwpa J'frwprfb~ f.wJ'wUfwmwu

Juwilm{tltntil, nrfr 'lb"l~nLJ' L-fr gwi.~IU!JIUd a. b /;[bJ'bilmi.hrfr [,_ L' -frs' 

iJrwi.!J f.wJ W"fWmwufuwiJn'l a' 
1 

b' l;lbJ'biJmilfrttfr l:,wJwp a+ b qntJ'wpfriJ 

f.wJ'WUfiUUIIUUfuw'bntJ' I; a'+ b' 'fiiLJ'IU['(!• fru~ ab wrmw'lrlwlfriJ' a'b' wp-

""IU'frJ"'[(!I 
1'-fr!JnL~ L [,_ L' o'lw~i.bpfr J'frp_IL umb'ld1_wd I; frqnJnpf/> f.wJ'w-

Ufwmwufuw'bntfillnt'bt lljq limtfmutmmmu}umlim.pJmli qbutl!nuf L o'lmlJ.~ 
0 qpnJft6 limtfmutmmmu]um6nt.U k L' o'lmq~ 0' q_po,6: f>u~w"lbu, 'lfr

gnt,e 0 l;lbJ'bi.mfril t.wJwUfwmwufrrw'bntJ' I; L' -fr c' l;lbJ'bilme: 'i,J.p!J

'irbil,e L-fr ~wJ'wlw~wil a l;lbJ'bilme [,_ ilpwil f.wJ'wUfWmWUfuwiln'l a' 
tthJbilme L' -nLJI U.n 'lbUf~nLJ' a+O l;lbJbi.mfril "ibm~ I; f.wJ'u:UfiU

mwufuw'bfr a'+ c' l;lbJ'bilme· P"'l9 a +O=a, l:,bmiLwpwt•• a' +c' = a', nr

mb'lfr!J c'=O' I IJ.Ji.m.t.bmlr., -a ktbtfb6m~6 limtfmupnmmu]umfinuf 
k -a' ktbtfblim~: f>u~w"lbu, 'lfrBnL~, -a l;lbJbilmfril l:,wJwUfwmwufuw

i.nd 1; d' l;lbJb_ilme• U.n rfwJ'wilw~ a+(-a)=O l;lbJ'bi.wfri. "ibm~ I; 

f.wJ'UI"fiUmWUfuwilfr a'+ d' /;[bJbiJm{!, IUJUfriJ~iJ' a' +d' =0' 1 npmb'lfr!J 

d'=-a': IJ.lumb'lfr!J !:,bmlr.ntJ' 1;. np L o'lmq~ ktktfbfimlibp~ U\Wpj!bpnt.
pjmlie limtfwutmmwu}umlinuf k Gpwlig limtfmutmmmu}um6 ktbtfblim!ibp~ 

mmpj!bpnt.pjnt.G~ L' o'llllqnt.tf: 
Z,wJ'wi.J'wi. '1wmn'lnt{tJJnLililbpn1_ 4wrbtfr I; gnLJ!J mw[, np b(tlb L 

o'lw~il nt'irfr J'frw1_nr, wUfw wl'l /;[bJ'bi.mfr UfWm~brl! ( wlufri.~i. L' -ntJ' 

"ilrwil f.wJ'wUfwmwufuwilnrl l;lbJ'bi.me) ~Lfr'iifr L' o'lw4/r Jfrw1_nre• 1.. b(tlb a 
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;~flbJ'bilme L-mJ nti.fr "w4w'lwra l;li.J'bi.m a-1, IU"fiU L' -nLJ' a ·- l l;lb

;ifbilmfr Uf"'m~brf! ~Lfrilfr a' l;lbJ'bilmfr l:,w~w'lwral!' 
... ~·· Ujumb'l~9 libmL..nuf k I np qmzm~li p q_ nunp~ 0'l wqli pli}![! Gnt.J li-

,: .. '·.jbu qwzm k: Z,bzm I; mbuiJbl iJnLJiJ"fbu, np O'[IU~IILJ' lf.f'"lfr pwJwiJw

·.'. f-.urpilbr ufrilb[nL l:,wm~nL{tJJnLiJ(! 'hllttil"fbu UfW'>Ufw'iJ1_nLJ' I; fr'!nJ nptf. 

• •
0 r,111J'w"fwmwufuw'hnt(i1Jwi. 'lb"'~ntJ't f:'h'l'-.w'hpwUfbu, J'b4f! J'Jntufri. frq,._ 

·,nrf/> o'lw~'hbp[! 't~~'l'"'l b'h mwrpbp1_b l J'frJ'lw'hsfr!J frrb'h.'l t lbJbilm'hbrfr· 

-:,·lai.ntJ~""-• P"'l!J i.{'wi.~ 'bntl'bw~w'h bi. frpbilg :..u'iJpw'>ruz1_w~w'h '>-mqnL-· 

,>p,nti.'hbpn1_., J"LfW~WillJntp (tlbnpbJ' .. , np'iJ U1Uf1U!JIIL!J1.1U,) /; nrfr.l; O'[w4fr· 

.!J.brwpbrlwl, ~Lfrilfr frrw1_wsfr 'hpw'h fr'lnJ'npf/> P"l"P o'lw~'hbrfr I:,,..Jwp. b[lli · 

l Jfrwlil (tlbnpbJ'wJfr Ul"fW!JnLJSfr J'bp_ oqrnouqnp<)1_bt b'h unu4 qnrJn'lnL{tiJnLil

•. Lhp/r f.wm~nL~Jnt'hlrbp[! IL nt_ ~b w/'1 o'l'u'tfr l;lbJblrur'iJbpfr wi.'>w•,. ... ~ ... i. · 

. ' t.wm~nL~JnLiJiJbpJ!I IJ.J'I Ufwm6.,urtn1_ UbU}! UpUJWU9 ~q_ntfnp:J_, O'lmlJ.fib[lJ! • 
.qmu qmzm~p~ ~blil! limumpp mmppbp. 'hpw'h,e J'bq l:,wJ'wr ~Lfrilbi. J'fr4..._ 

. 'iJnLJ'iJ O'[W~fr ~wJ' 'fWZ.'f'fr J'frwJiJ mwrpbr opfr'iJw4'iJbrc' 

' IJ.1u 'l"''l"'Pwrl! ~frrwnbil~ ~nJ'Uflb~u fJ1.brfr tpazrnfr ~wn.nLgJ'w£ 
f,IIM['!JfiLJ'I '-lnJ'"f[b,eu (tl'fbrfr 'fwzmfr § 17-mJ' zwr""'r1.ul,) ~ulllnL!JIILJ'(!, 

"l'l! t.frJ'il1_wd tr l:,wrfilntfillwi. ~bmbrfr oqmtuqnrJ-J'wi. 1_rw, Jfrw~ t;iJ..,-

' .,.w1_nre tt• '-lbmbrfr r{rnfuwpbil ~wr&tfr tr "'"r{tlnt{tiJw'h rfrw . 1_br9 i.b l 

r.w,;.1_w<)i.bp (1_b~mnpilbp)• npnil~ 'I"Lru b'h qwtfru ~nnr'lfri.wmi.brfr 
u~qp'lrw~bmfrs /,_ \ UIW[rl" IUJ'I 1_b~mnpilb(l(! ~nnr'lfr'hwltlbbpfr UlttiUils~il&rfr 

'irw lrrbilg a, b pw'lw'lrfrt.ilbpn1_, nrnzbl 1_b~mnp'hbrfr qnLdwpntJ{! ,. 

pwqJ'wUfwm~nul[! § 17-fr J'frlr.ilmt'h (2} lr. (3} pru'hwalr.lrrn1_, frilt.Ufbu I. 

f.wpflnLfiiJwiJ //bmbrfr 'fb"f~nLJ'I U.t'bntf.bmlr., 4wrbJfr l;p (!'il'fi:,Uii.,fWUf&u 

~pwrfwp•fbl bp~fJWl_w•frw~wi. iiJnLPf! J'wu'h,;,~fr9 w'hbtnL!J• 'hltw rnbtn1_, "£" 

lr.' l:,wp(tlnt~Jwil ~bmbp[!, lr.' 1_b~mnpilbrc l:,wr(tlnt{tiJw'h 1_pw mp1_ntJ hi. 

(a, b) fr,.w~wi. (tlrfbt•fr ~wpqwrfnp1_wJ lf."LJ'fbpn1_,l4wrblfr I; nL'l.'l.w~fr 1_brs

'irbt P"l"P "'l'IUffrufr 'l"'J'fbpfr t;.,.JwfuJ'pnt{tiJnL'hf! lr. 'hpw J'hp uwi:,Jw'hbl 

qnr.J -rntJ' l! lr. pwqJ' wUfwm~mJ' I! 17 -r'l UfWpwqpwf/>fr (2) lr. (3) pwilw.
aLr.bpn1_• 

f>pw~w'bntJ "'J'I P"l"l' 'lwzmbpil frpb'hg l:,w'hpw~wz1_w4w'h l:,wm~nt
PJnt'bi.bl"'"- frrwpfr!J ll;frll qw'bwqwilrffr, f>ilt.Ufbu !J"Ll!J I; mwlfru l:,hml..lwl 
{ibnpbJ'wi.. 

l>pw~mli pqbpr D qwzmr rntnll ~lirttmJfint.tf!ibp[!• npn!il! Umlllg
qnt.tf b6. D qmzm~G tf~wglibtntl 

(II 

_liwqlllumpulllfi mpulllm[!• ~q_nunp:J_, hli rpwp: 
f>u~w"fbu, 'lfr!JIIL~ m1_wJ I; Jfr nrfr.l; p 'f1U2_UI1 "['{! {:,IU'iJ'ffrum'hntJ I; 

D 'IWZIIf fr l!i.'ll"' J'bntJ' {! [,_ UfU1pnt ilw41lLJ' I; ( 1) l:,w1_w UIU rJ' w'he rw1_wr--
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('nt[ l;£hJ'b'iJm: llJ'I /;£bJ'ft'iJmfr 'iJ2w'iJw~J'w'iJ (!'iJmpnLfl1tiL'iJf! 'fm'iJqnLtf I; 

J'br mpwJ' "''IP"'-fltw'b "'"'~• "- J'b'b,e "'1'1 'b"l.wmw~fr t.w.!wr ~o'lm"''l"r-
4b'b,e ~ "'.,"'"1! 1 ll1u"l.frunq, mbrzfr n~.'bfr 12+1 =0 t.IUqwuwpn'-fl1n'-'bf! ( ,

1
,_ 

wnbrzfrs 1 ~=-1). npmbrz wumfr6.w'b pwpdpwg'bbll! "- 'l"'-""'r"'-"1! "~""'i 
I; t.tuu~tu'bwl P '1"'2mmJ' nrn2qwcl 'l"rJnrz•n[l1m'b'bbrfr frJ'wumnq: a

1
c1j 

J'b'b,e !J"''b~tu'i.m,_J h'b,e 'lm'bb, D(i} '1"'2"'(!, np"b umwgqnLJ' I; D 
1

,.,
2

mfr'b 

Jfrurg'ilbtn1 i /;{bJ'b'bmf! 1 "'1ufr'b,e'b' 'lm'bhl P '1"'2mfr' J,_' D '1"'
2

"'1!' /,_' i 
I; lbJ'h'bme "I"' pm'bw~nrz 'bqw'l"''l"'-1'iJ b'b[l 1u'1w2me: 

lln 'b"l~"'"'~"1 'lfru'"'r~b'b,e p 'f"'Z'"f "'1'iJ P"L"r al;l~J'b'bm'ilbre• 
.npn'il,e ~"'r"tl' I; 'lrbt 

a=a+bl (2) 

-utbu,eru[ 1 npmbrz a- 'iJ b b• 'iJ ~UIJ' U11UJ~UI'iJ frr"''fUI'iJ fl1b r ki, 
1 

/ruq fil1fr 

"'rUlU1'1f'1"'ll! i /;thJ'b'bmnq IL a P1fr '1"'-""'r'b. "'1'1 "'P"'"''1P1"''LP t.bm 

"'bm,e I; t."'u~w'bwl p '1"'2mnuf "l'"21wcl 'l"rJnrztt'-fl1nL'iJ'iJbrfr frJ'wu

.mnq: p '1"'2"'P "l J'fr a /;[bJ'b'bm tfr lt"'P"'l nL'iJhbw[ "'1'1 mbu,efr bp~nL 
.mwppbp 'lP"'-fl1n'-'iJ'bbr. 

a=a+bi=a+bi 

'/;.UiqwuwpnL{JJIILhfr!J /,_ b=f=b-fr!J ~t.bmf.br, nr 

a-a 
i=--_-, 

b-b 

.UJufr'iJ.f!'iJ' i-'iJ ~UUlUI!J1br frrw~w'iJ (Jfr1. fru~ b[Jb b= b: UI"/UI £. a=at p 
?-"'2"'P (2) mbu.f!n1 'fr1"'cl l;lbJ'b'bm'bhrfr fl1fr'iJ b'iJ "i"'m~w'bmJ', J'tuu

~wqnpwUJbu, P"l"P frru'~"''iJ fl1brf! (b=O 'lb"l..f!f!)• fr'bt"lbu 'bwh 1 I;Lb
J'b'bmf! ( a=O, b=1 'lb"l..ef! ): 

B"',J!J mw'b.f!, nr (2) mbul!~ pntnr ktbub&mGbr~ fiwuwJuupm
pJnLGe ljmq_tfnLtf }; p '}W2Ul~ bGpw'}U12Ul• t.b'b9 '1"' l;l ~tfr'bfr npn'ilbtfr 

D(i) '1w2mcr '1-fr!J"'-.f! J'hq mqtuJ b'iJ a=a + b1 "- ~=c+di l;tbJ'h'bm'iJb

('f!l ll1'iJ J-tuJ' Ul'iJui~, . O'fUlUI'fnrc}btn1 p 'fU12Ulnt J' ptuqwptupqnrz 'ftiL.f wr

J'w'iJ mbrzwtfrnfubtfrn'-flJ"L'b'iJ "'- 'l"'-'l"P'Ibtfrm flJ"'-'iJI! h P"'2fubtfrn'-flJw'b 
opb'b.[!f!t llmw'bn,_J' b'i..[!' 

(J) 

""lufr'b.e'iJ' ILI1U '1"'-" "'Pf! 'ilnrfrs "i"'"'~JU'iJnLJ' I; I; tbJ'b'bm'bb rfr '1PU1Uir~1n'l 
pu111_J' nL{J 1W'iJf!l 

IJ.I'ilnLt.hmh, 
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.pw'iJfr npt 'iJ~UIUlfr nL'iJbhtu£n1 (3)-(!t "'1'/ 'fb"l..enLJ' frrw1tu!Jfr ~£fr'iJfr ~+ 
+( -~)=0+01=0 t.wqtuuW{'"'-fl1nLhf!• nLumfr 

a-~=a+(-~)=(a--e)i-(b-d )I , (3') 

w 1ufr'b,e'b' t.tu'bm J'e lw Jbq tfr '1"'-ru pbpnLJ' '1frmrut•~1nrz pwrzJ' nL{rl l"''iJ uwt.

J tu'b'ilb rfrs: 'Lnrfrs OlfUllU'fnrclbtn1 I --v t.Uim~n .. p l"'-'iJ'bbre, npn'b.[! mbrzfr 

m .. 'bb'b P '1"'2"'11LJ' uwt.J' w'bq ... cl 'l"rclnrzrnfl 1"'-"b'iJbrfr t.tuJ'wp ( mb' u § 44) 
/,_ t.frJ''bqbtm{ (!=1 t.wqwutupn'-f'1"''iJ 1r"'• J'b'b.[! umtu'bn,_J' b"b.[!' 

a?=ta+ bl) (e+dl)=ae+adi+bei+bdi2, 

(4) 

"'Ju"l.frunq 1 (2) mbu.f!fr !J"''b~wgwcl bp~nL l;lbJ'b'bm'bbpfr utpmw'1r1"'ll! 'bn

rfrs ~tfr'bfr "'1'1 mbu.f!fr f;tbJ'b'bm: r.f.bn_w"l.hu, b'bflw'lrb'il.f!, nr ~=f=O, 

,.,1ufr'b.f!'b' c t. d fl1brfrs 'ln'bb J'b~f! 'lr"IP!J mwppbp 1;: ll1'iJ J-,uJ' ... 'b ... lf 

~tfr'ilfr 'btuh c-di=f=O t. 
(e+ di) (e-dil=e2 - (di)2=e2-d2i2=e2+d2, 

f!.'b'l npnLJ' c2+ d~=f=O: lln "1."'"'-t.'unnq, O'f"'"''l"rcl~tn1 'bwfunr'l "i"'r"'

'lr"'f/>nLJ' 'iJ2qwJ wJ'iJ "l.'iJ'fnLJf!, np J"'-P"'J!"'hU"'r '1"'2tnnL,J' "l."'t,"l."''iJ

qnLJ' b'i. ~nmnpw~'bbrfr t.bm 1"'r1"L"'- P"l"P unqnpw~w'b ~tu'bn'b'ilbrf! "

t.bmiLtuptup 1 J' wu'iJtuqnrUI"I.bu, ~nmnpUI~f! t_fr tfrmfrnfuqnLJ' 'iJ(IUI t.wJ' wpfrtf! 

h t.wl"'"'P"'Pf! 'lP"JPY "'"'rPbr J'friL'ilnLJ'iJ l;lbJ'b'bmnq pwqJ' "'"i"'m~hl"'-!J• 
um ... 'bnuJ b'b.[!' 

__r:__= a+bi = ta+bil (e-dl! 

~ e+di (e+di) (e-di) 

(ae+bd)+t be-ad )i 

e~+d 2 

a : ae+bd be-ad 

~= e2+d2 + e2+d2i 

1;£/sJ'b'iJmf! 'iJnpfr!J n1.'iJp ( 2) mbUJ!f!l 

(4') 

ll1cfJ' !1"'1!1 UlUI'iJ.{!, "r p qw2Ul~ ubr ummgm~ D(i) bGp-ruqm2m& 
{lq_ntfnp~ k firurpnLpJwG ljbmbp~!J pru'llJwgm~ mJ& qm2m~G, npe 
qrun.n1-g4_bj k § 17-mtf: D(i) '1"'2"'/r a+ bi l;lbJ'b'bmf! 'l"'-'l"''1rbtn1 

(a, b) ~butfr t.bm h 'b~rumfr - n~.'bb'btutn1 O(i) '1"'2"'P f;tbJ'b'bm"bbrfr t,,..,r,..r 

(2) mbu.[!nq 'fpnL{J 1w'iJ UI"I.ILI!JnL!JqtuJ J'pw~IIL{JJnLhf! 1 J'b'iJJ! ~umtu'iJUI'iJ.[! 

tfrnfrt Ul'fUI pJ. J' frwpJ-b J! t_UI J' UI"I.ILIUl UIU fuw'iJnL{J JIIL'iJ ILIJ'f 'fW2Ul fr I; [b J' b'iJ Ul• 

'bbrfr t. t.tupfln'-fil1"'"b P"l"l' ~bmbrfr Jfrt_ht lln t.wJ'w"l"''""'ufuw'bnLfll"''iJ 

'lb"i.f!"'-" a frr-~"''iJ P1fr'il a=a + Oi t."'q ... uwrmfl1"''iJ 2'ilnrt.fr1 t,,..,r ,.._ 

"i"'mwu/utu'bntJ' I; (a, 0) ~b"'f!• fru~ i=O+l.J l;lbJb'bmfr'b' (0,1} ~bmf!l 

u,nLu ~nrzJ'frs 1 t.wJ'bJ'wuth(nq'iJbp~w "I.ILirw'fpwf{>fr (3) /,_ (4) pw'J.,..J.f.bpf! 

§ 17-fr (2) t. (3) ptu'btuat.brfr t.bm, J'b'b.[! umw'ilnLJ' b'b.[!, nr D(i) '1"'z-

1nfr a "- ~ /;tb,fb'bm'bbrfr '1"'-" "'rfr'iJ "- "'P"',..'IPI"'Lfr'iJ t.wJ "'"i"'"'"'"P'w'bnLJ' 
. ~5 



b"ii w1"ii ~bmhrf!• npn'il.[! t.w'b'lfruw'bmJ b'b Cl "- ~ tLhJ'b'iw.'bbpfr'il t.wJw

"lwmwufr.w'bn'l_ ~bmbrfr 9:m.J'wp(! "-• t.wJw"lwmwufr.w'bwpwp, wpmw· 

'lf!PJWL(!: 
Ur ... 'ilm[. .[!w'bfr "P J'fr nr"-t mqw,) 'fW2_m/r'il fr'lnJ'nrf/> P"L"r 'fW2_

mbr'il fr'f.nJ' nrf/> b'iJ frrwr 1 wqwpmqnLJ' t (ilhnpbJwlfr U1"f.W9ni·J9(!1 11' WU• 

'bwqnpw"f.bu J'b'b.[! mbu'ilnLJ' b'b.[!, "I' ~bmbpfr t.bu, ~wmwpqn'l_ 'l"r,)n• 

'l_nL{iJnL'il'ilbrfr uwt.Jw'iiJ'w'b t.wJ'wp § 17-fr {2} "- {3} pw'ilwd"-bpfr 

e'iJmpnL{iJn~'iJ{! "f.WUIUif:,W~W'j, ztr /,_ tfr ~wpn'l_ tfrnfr.qbll , 

,,J,.lll.l!u flykpp 'fU12"'P ft.wn.nLsJJU'b ykpl.nLJ 'IP"'UIP't.1..,~ l.'lw'bwft.'bkpp'b 'lnL

'll!.'bfi..,S• 'fnJnLf/JnL'b nL'i.t/,'z, 'z,..,f. tr Lph 2JUIII ~.,UI'z,Uift.'bbp1 t2J.'z,l' 'bpUI'bsps JJ.ft.f!.• np'b 

O'fUIUI'fRp~nLJ ~ JUIIIIPPs'bkpp 'fRLJUJpnLJf!. k f'IU'f.JUI"/.UIUI,nLJf!.l 

'J.pm..,pft.l.'bl! bpft.pnp'f ft.Uif''fP J..,mpps'bbpp Jp . nift.nJnLmwmfi1 o'l..,'t. ppUift.JU'i. 

P1"L'P 'fU12"'P 1PUII ll.ft.'bbpl. ~. "P 

uft.UilJUIP JJUuopps'i.l.p'b UIJ'f o'lu•ft.nLJ ft...,qJnul b'b ,fp b'l.flw'fUI2"'• np'b pqrrJrrp/f> ~ 

ppwft.u•'i. flyl.pp 'fUI2"'P'b' U..,ft.UIJ'b, "'...,P'IY" LJ ~' np ~(lW~wG p~h(l~ 'lw2m~ ~(IW 

h(l~l'"l''l ~w(lq~ Jwm(l~gGhl'~ oqtu~nLJ ~wl'htl• I; qtnGht Gwl.. WJGUJ~u~ hGpwqw2m, ni'G 
~qn.fnJl~ I; ~n.fUJthl'u p~b(l~ ')W;nn~Gh Jopnj!l JnLpiUj!IU'biJnLp a+bi ft.rrJullJ.I!u f/yp'i. 

'UIJ Ul"fUIUIUIU fuw'bl.s'bb'bj! 

(_~ ~) 
'''""'PP91!.' lJ.Ju -G.UI'bUI"fUIP~"Y ft.nJ"llbl!u flybpp ..,Jprr'l£ 'fUI2UI~I wpu•w"'.w"'ft.bpynLJ 

~~ f!.'b'l npnLJ' prrfuw'IJUPA..,pUip Jp..,pJbj!npb'b, l.pft.pnp'f ft.wpqp ,fJUuopps'bkpp o'lwft.p 

Jp J..,up ypw1 l!.'b'l . 'i.pnLJ' 

C-~ ~) +(_~ ~)= C-~~~~~ ~!: ). 
( 

a b) ( c d) ( ac-bd ad+bc) 
-b a -d c = -(ad+bc) ac-bd 

~w•[muJUpnLfl JnL'b'bbpps p[unul ~1 np UIJ'f P'l"'fnp/f> ..,puo JUU[UIIIIft.l.pnLJ ~' j!UI'b[r 

np ~u•ywuwpnLf/JnL'b'bbpp w£ JJUubpnLJ 'lPY..,~ Jwmpps'bbpf!. ~wJ..,u[UJIIIWU/uJU'bnLJ b'b 

(_~ ~) 
,fwuopp.'Jf!.' 

ll'bp UIIIUI9UI~ UIP'fJnL'bl!l!. JJUuo'bJU'b2n LJ ~ ft. nJ"llbl!u flyl.p[• 'fJU2"'P ft.wnnt.sJw'b 

•If• 'i'b u•pruyrrp b'lw'bwft. f.u, "PI!. 'bnLJ'bj!UI'b pUiyUipUip ~~ npj!w'b f. 'bpw'bl!, "l"''bl' 'fp

uou•p~y£sf•'b ykpl.nLJ, 
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§ 47. q.ows~ll liwbpwliw2~lll! b. pwquwllqwUlllip~ 

liwbpwliw2~1{[! lfwuwswlfwll qw2m~ tl_pw 

?-,.J!fr 'bwfr.nr'l 'll"'{"'ilb,.fr~ 'ilpw'b9 J'by_, npn'il.[! 'ilt/frrqw,) tfr'b 
.., ,) Ul I /r 'j, t, Ul 'j, r w t, w 2 "/r <;,, t.frJ''bw~w'il 'fiM2_UI/r 'lbre unqnpwpwp ~w

urwpnuf tr frrw~w'b (ilqbpfr 'fW2_"'{!: llw~<»J'il, wnw'b9 'IJ-qwpmfiJw'il 

.UUinL'fl{mJ' t1 nr WJ'I 'fLIILfr.'iJbrfr9 2_UIUI pw'iJbr pwnw9/rnrb'iJ UIUirwt)qmJ' 

h"ii ~wJ' w Jw~w'il t.{zJ''ilw~w'b 'fW 2"'P 'lb"l./!P qpwt 

U.1u"lbu, ~wtfmJm~wti P fiftt!liwlJ.wli qmzmr fimt.frup tflinl..t.f bli 
rpruqrugr WRW2_ltfi qtJunl..t.f qc}ruJrfi fiwqruuwpnl.lffibpr urum!Jt.fr lDl.c}• 
umli fiwt.fwp 2 wpwqpqwc} <t-wnl.ur t.fbp-nq~. qbmbpt.fftliwlimlibpr mb
UD1.}'}JD1.6~ lL 4pwt.fhpft ~wfinfi~: IJ'frwJ'il § 4-fr qbpy_n.J' zh'lu/rJ'bmpfr~ 

'lhmhpJ'fr'bw'bm'ilbrfr J' wufr'b ph pqwt) 'IP"'"'l"LfilJn•'ile "lwt.w'by_m J' t Lrw

S"'9Pl. h'bfilw'lr"LfilJnL'b, nr p 'fU12_UIP p'ilnLfilw'lrfrzf! b r ~ n L u /r 9 Ul Ul r-

; .p b r l;z " 'fb"f., 'iJnLJ'j, "f.WPWlf:rw:Pfr9 4-r'f t.-UI~nL{iiJw'iJ Ul"f.W9nLJ9(! 

·.· "iinLJ'j,"f.bu ~nr9'iJmJ' I; nLJ-(!, bfilb p 'fU12_UI/r p'iJnLfilw'frfrl.f! t.wqwuwr t 
·hp~nLU/r, l_'bwlw,) fr'b.t!f!' wl'l t.wm~nL{iJJnL'bf!, J"iinLJ' t frrwqw9/rz 

0lf:mw~wp /; 'bzbl 'iJnLJ'j,"f.bu, np wnwy_p'iJ 'flFnLJ' 'f,)wJp'iJ f.wqw
; : uwpnLJ"iibpp w'iJnpnz upumhJ'fr t.wJ' wp w'iJqhpp pw9_J'nL{iJJwJ' p wwppbp 

. ln LJnLJ''ilbpfr 'l"JnL{iJJw'il J'wufr'b pw'f.Jfr9u wpwwt.wJmqw,) "l'b'lnLJ'f! 

"I wfo"lw'bmJ' t frr nLJ-(! 9w'b~w9w,) w 'b q b p y_ p t.frJ"bw~w'b 'lwzmfr 

.. 'lh"'.J!"LJ'·, pwJ9 'fUI'fUirnLJ' t frrw1.w9fr Lfr'bhlnL9• b[ilh p 'fU12_Uif! "b r

t. w" n r t• 
U.1'ilnLt.b.,IL, ~wt.fmJm~wti liftt!liw~mG qwzmr qhuu~r t.J.pw tprtl 

t~tn}uwligt.J.mtf bli bp~pnpq qtJund zmpwqpqwc} qb~mnplihpft qc}mJrG 
l)_wJuq rtJc}mpJmfi mbUDL}'}JDl.fi~, tfwmpftgr awfiqr mbunl.ftJRl.li~ I.J. qc}ruJ ltfi 
limt.J. wuwpn1.LI libpr uftumbt.flihpft ~liqfiwlinw mhumpJnLiiJ;, ftlipqbu 
Gwi.J. t.fmmp~glibpft limGpwfiwzrtl.~ bppnpq qtJurg• 

~WRW~Dl.UWJ~fi ai.J.bpft § 26·Dl.U ~WRDl.gqruc} ~fiqlirulimp mb
UDl.pjDl.fi~ tlinJuw6gt.J.nd k gmli~wgwc} WJiiUJ.~ur fi~lf6ru~mli P qmzmr 
qbUJ.J!ft qpw, npft plimpmqpft!~ mmppbp k hpqn1.uftg: U.nw'b9 wlu uwt.

J,..'bw.frw~J'w'b, fr'ilt"lbu t.bzm t 9"'19 ~ mwl, w1u "f.wpwlf:pwf/>fr t.frJ'

'bw~w'b (ilhnpbJ'w'b ~~~r'lb'b 'fW'fwpnLJ' t frrwqw9/r Lfr'bbl"L9t 

'J.f.snLI!• op/_.'illuft., P=Z2, IUJup'bl!'b' ~w'b'fpuw'bnLJ ~ 0 I. 1 l.pft.nL ~lbJb'buo

'bkppy pw'lft.wsw~ 'f1U2"', f!.'b'l npnLJ 1 + 1 =0, npuob'l['9 -1 = 1 I. 'IP9" LI! UIJ'f 'fU12"' p 

-{pw uopyw~ ~ f=x 1x2 l!wn.wft.n LUUIJp'b AI. I!.' bfll. 'l"JnLfl JnL'b nL'bp 

x,=buy,+b,2Y~· 
X2=b21Y1+hnY2 

'f~IUJP'b AI.JUpn[unLfJJnL'b, "PI!. f j!Uin.wft.nLUUIJp'b AI./!. pbp,LJ ~ ft.w'b,.'bJUft.JU'b uobui!P• 

327 



t;un[wu.upn<-fJJ.u'is Jbt_ y1y2 utpmuull'l"'lP b11 b22 +b12b21 'l"l'.twltfo.'Jl! "lb"'l! I; fiw1wu.uy 

tf'isf 'll'"JP' -

U.u~wJ'it WJ'l 'l"l'.}w~ffll'. t;w1wuwp I; Jbp •[b:p,'Jf'UI,} 'I:JmJf'is J.f.tupn[unL{JJut"itr 

'1b:mb:pJ f'isUI'ismp'is, f'w'isp "f'J ~tf'isp'" "'l''I:J"I! b12b21 = 1 J ~wJ £1 b b12b21 =0, b:p~nL 

'1b"lf'"'-J l;t lll.p 'lJwJfo'is J.kw pnfun<-Ji.IJm.'ise 'I"' I'" 1.~~~~1 1bptu

,bp1wJ, 

.Z.hshrnf"f 'l:lfup t.hmtuqtu pmfmb'ftu~m.filtnL'ilil l;w"lh" tJ.hr,..Phl'nLJ 

I; ynJ"llhiJu ~tuJ "l'"'~tuil 'l"l'rt-~psilhrmf l}tuntu~nLutut,il ab.brJ.il: 

.Z,bpf.tu"lbu, lp:uUWJwlfwli P B.Jnfliwllwli qw2m~ qbUJ.I!~ fimd'wp 
upufiUJ.wfiljnt.d' k q3'mJflfi mmpwdm.pjJU_lifibpfl k lipmlig q~wJ~ti _ltkm
l}lnlnnLpJnLlifibp~' jll(&Upnpq ql)unuf qwn.m.g1)md WUp.ntu: mbUDL(&JDdie: 
f> 'lb"l, fuUir"''t"'"r"""'"Y ,.,rJwm/_1 quuzuuptu('l! ~UI"ltfm.> I; ~-J-1-~-il 
'fwzmp tfriU P"''lJ"''il'fm•lilbr, mbunLfiltm'i, t.bm, "l'P Jtuupil ~funut[f! 

ilhr.c"-nLJ: t~unnbil.c, nr § 33~/_ls {uwpmftmhr,umpft wpJ,..milbrJ. k ub

fmltmil wrJh.cilbr/_1 tlppk ~w"IP tfhrmphrt"'l (ilhnrhtlmil tutJJ fte'il'f"!.ilf! 

t.hmbttul J.ktu~hr"l"'-Je· 9 qrttu1pil af,tu.p,fum[il1lllil' P t',f"lil-ftw'il , ... 2-

m,ul qmii.Jn'l futurw~mbr/_lumpft mpJwmilhre {,_ Jf.llltil ilr-il.c hil h.tub

'1-P"tuhnLJ '"1'1- af.lllpnfunLfiiJwb ubfm+wil "'l'Jh,cilbr: 

f>u~ /_lilt_ .JhrwphrnLJ I; I;.J~LP'll'"b mutrwJnLfiiJnLililbt•P ml.·unLfiiJlllilf! 

{qt• 8), ut"lm wJ''i. l;•u"Lbu_~m"i.JwJ I; Pl'"'~mil P.JhrJ. 'lwz.mp h.hur: 

t,UIJUI[tu~wil P t.pffit,..~a~il '1-,zmp '1-b"l.c, 1_,. ... ~-l'"'l hil •pnfuwil9 -

,lht bwlt PIll 'l J lU il 'f Ul J' il h {'" t, Ul b {' Ul t, Ul 2_ "-" t[hrkm.J 2_UI{'IU'f{'1.Uir} 

npnz pmJpililbr: UmftUitil• ilwptw"lhu tuilf.rut<lbz.m I; ~UIJUIJIU~tuil 'ftuzmp 

.Jrm ptu'[Jw'is'l-mJ'p qm'lmfwrJ.il f>.z_qrJ.m pJwum mwl' 

Pw'isf! 'isrm'i.nLJ' J;, "l' § 20-nLJ pw'l'l"''i.'l-"'J'p qw'ltuf-rf. t:,..,J-1, 

ilz..Jbsf>il Lr~"L mhuw~hurilkr' r.wilrult.Uiz.Jw~UI'tt-J.f.utplllilut~Utb k lf_,nLil~spn

ilw,~mhumpwilm~wb/ trw'is.c krftnwb l;l ~wrn'l hit fn{ulllilotfhl ~uultu

twftn•b t:.pJ'iiUI~mil 'lmzmp '1-b"IIJP .Jruu 11-~wtil, tf>ilhtn.J t:.utJUirJk.c 

ml.uwfthm'i.thr fii.J.UitPil '1-wzmhrJ. '1-b"l.CP ""'" utr ( mh' u § 24) £, J.ilt"lhu 

t.bz.m I; umnLqb:u f!il'll;,wilrw"lbu w'is.J.h/'2 'futz.mht'P t.mJ'wr, Gpmfi.}! qm
qwpmd' bli limumpdb-1! tflGbtnLg qbp~mljnp qm2mbpfl fiwd'mp: 

7-funwr~bii./J, Of1pbm~, § 4/j-nLJ' J' nu}qutJ Z2 'J"'Z"'f!• 11(1£! ~UI'l.J'1_ut<) 

1; o t .... 1 hr~nL tthJh'ismilhrJ.s, eil'l- "l'"LJ'' 1+1=0: lln 'fl.llzmfr9 tfhr9 -

rwt} qnpt}mftpsilbrn1_ X+ 1 k X2+ 1 pm'l-,J' mb'l"'~bl'f! mturpb{' bil' tuf

uf."up~,' t_hil pui.Jmr1Uf111LJ' put'lJ'Uiil'fUilj'ilbrJ. f,ut1_ut11UI(1riL{JJutil f,wilrtuf.wz

t[u.ft<u'it umC:.J'wiiJ'mb(!l 1-rm f,btn J'bymb'll Ull'l hrftnL pwqJ'Uib'JwJ'bh{'b l;l 

X 0 '1-b"l.C"'J' umwbnul bil 1 mrJb.ce• pu~ X 1 'lh"l.cnLJ'' 0 UI(··Jh

.Cf!• ut[•tpil,cil' "f'"lhu Z2 'lmz.mnLJ wrJb.ciiLr f!ii'JnLilnrz X Cpnpnptm

lt•ubp.<> ({lf_,nLil~s/_lwilhrJJI brwb,c "/bm.c I; t;mJmr.Jhil f,UI1_UIUU1(11 Z3 
lft112_UIIIVI, ,,. ~w'l.J.JUIJ I; o, L 2 brb.c l;lhJ'bilmilhp/_19, eil'l "f'"LJ' 

l--j-2=0, "'l'l"IP"P '1-r"'fJJmil J'b! hil qmilt["LJ x:1 + x+ 1 k 2x + 1 P"''l-

211 

;Jwil'fUIJ'bhpe: ll.n"IP"P orJ.iltuftilhr ~"'rht/_1 I; ilzht, eil'ft.Uiilf'"'"ib'' I 

~-1'-"l"l' .Jhrtut.Jnp 'l"'zmbrf. t:.mJ'mr: 
·_ · lJ.l""l""""-• ~wt!wJut~•uil p 1 wzmp 'lh"l.cPil .Jbrwpbrnrz mhumfiltutil 

tJht_ ptu'fd Ulb'fUIJ'ilhr/t f.mJ' Ill{' f.blllf1UI1.nr t_l; eil'l:nLbh[ lf_,nLb~!Jpnilmt-mh
.· utuflUibutfttub tnbum~hm(!l l,hmJ..Uiplll{'t utbf.rmJhz_m I; tJ.utf[utUliU(I "/Uir-

"l"LPJnLb J'u1!J'ilht pm'fJ'wil'lwJ'p t:.w'itruAmz.Jm~mil-dkmpmbm~mb uwf.

,. J..,'j,,f Ulb Jhtt l/.n il"/utUIUI~rl" J'hil.c It Ul dIll l Ill~ UJ b p 'flU 2_ 1/J P 

'!/.1' 111 ptu'fJ 111 'il'lutJ'isbr/_l orzm~p mtil"lpup ~wn.nL!JnLJ' 
~tum 111 ph'is.c, npe t:.h'iss ull'll'P!J l;l lP oqmwqnrduLJ' f'lll'lJwiltfwJ'p 

un.Jnr-ltmil 'l:l'L-lmdl.e X ((utilf.wtmf.» J'"'l"9"1_: 

7-pmUir~hil.c P 7-wz.w/_J l;lbJ'Lilmilbr/_1 

(1) 

UJYUIJb nLbhsn'l f'rlfrl{' t:.ilwrut.Jnr YU1f1lf"'"-"r"-UIJ .Jhrtm.Jnfl upumhJ'bh{'(!l 

l!b'l nruul n-e ~"'J'wl"'~mil I; I._ n~O• pmJ!J n>O 'fb"i,cmJ "/bm,c I; 
Lf.'isp an=f=O: (1) mhu.cp upumhJ'ilbrJ. h.uulUtr qnLJ'mpnLJf! k l'"''lJw

"llUlll~nLdf! uwt.J'Ut'ishtn.J § 20-p (iJ) I._ { 4) p,..ilu,J.l.hr/_lil h.utJ' "'"i'umwu

Juwil, Jhil.c Ull'f upumhJ'ilhr/_1 f.wJwfu•lpnL[il[nLilf! ft'Jmr~hil,c ~nJnw•w
m/_11_ oqtuff• '/:{'UI f.tuJ'mr lllhC:,{'UIJbzm f,UIU:~nLfiiJI:LbbarJ. UI"/UI!JIILJ!Jilhre 

ptun.Uts/_lnrhil ftrft'ismJ' bil "'til, /_lilt "l' tur.Jhl I; § .20-nLJ' fil•lu•tP'il pm'l

J tub'fun/"itbpp t, wJ' ut{'t 
Uhp ~wn.nL9UI,} orzwltnd (a} mhu,cp upumLJ'ilhrf! ( n =0 'lb"IIJf!) 

ltw'lJ'nLJ' hil p 'f"'zmpil P'l"J'nrf bilfil"''lwztn: 1-w t.ilwrm.JnruLfJJnLil I; 
mwtpu Ull'f"/Pup u,umhJ'bbre biiLJhm!Jilht p 'fwzutp t,,uJ'w"ltumlllufum'il 

a t[hJb'ismilkpf! t.hm, UIJIIP'il.cil' eil'fnL'ilkt, "r 

(a)=a I (2) 

p 'fU12"'P P"l"l' a I; lbJ'b'ism'isbr/_1 f,UIJ wpt UJnLU ~n'lJ'P9 (0. 1) uputnh

J e ilztubLU~h'it.c X UJUin.n.J' 

x.=IO, 1), 

(0, 0, •..• 0, l)t (3) 

k w'is'lwJ 

OqmtuqnrJht""- "'lJJ Y"'l''l"'"-"r"-"',} upumbtlilhr/_1 qnLJ'wrJmil £ 

PUI'l.J'tu"IUilll~tltub uwC:.JwbnLJ'bhre• pilt_"lhu ilml.. (2) I._ (3) t.w1_wuwriiL-
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(ao, al, a~ , ••. an-t• an)= 

=(aol+(O, ad+(O, 0, a
2
)+ . 

• • • +(O, O, • • •, O, an-I l+(O, 0, •.• , 0, a
0
)= 

n-1 _..,,_J n wi.,,.,J 

=(aol+(ad (0, ll+(a 2 ) (0, o, 1)+ ... 

• +(an-1)(0, 0, • • ., 0, ll+(a
0

)(0, 0 . ..• , O, li e= 
n-1 .~,, .. ., 

. . ..' 

p q.wzm~ tJ.pm: ~UIU~w'i,wlfr t, nr P[x] o'lw~/r X t"tbJ'b'i,ur{! urrw'i,u

~b'i,'lb'bur t"tbJ'b'bm t P 'Jwzur fr tJ.rw: 

lifrzur t f.buri...Jwl fJbnrbJ'w'b. 

lipb L O'l.m~~ ll ktbd'blim~ mpwliugbG!Jirlim ktbtfblim ); P q.mzm~ 

tJ.pm, mut m P q.wzm~G ex ktbtfblim~ tf~mgnut~g ummgtJ. mb- L' blip-mo
. r.qm~~ (WJU~Iij!li' L 0'l.W~~ p qmzm~ L. ll ktbtfb~m~ "lmpm.liw~nq GtJ. m

·C[mqnLJii blipwo'l. m~~), ~l{ntfnp~ k f.WI{tfmliq.wtfGbp~ P(x] oqw~~li:: 
f>rnl!' L O'[W~/r ' JULpUI.[!Uibl.JnLr ~ t"tbJ'b'bur, nre ~wrn'l t 'trt/.bt 

(4) 

cU~bu.[!nt/.' P 'JUI2.Ul/r9 t[bpspw.J a~, a!' • • •• an-I• an 'fnpdw~frs'iJb{rnt[ 1 

"'t"fwpnLbw~t[fr L' b'bfJwo'lw~, J'bp_: ~ t"tbJ'b'burf! lfr ~wrn'l nL'bb'bwl ( 4) 

.urbu.[!/r br~nL UIU1pp/ip 'fpnLfJJnLb, .[!Uibfr np J'fr 'fpnLfJJnLbfrs f.w'bbtnt/. 

JJnLu(!, J'b'b.[! ~uurwbwJfr'bl!, np 'tnJnL{JJnL'i, nL'bfr P 'lwzurfr tJ.rw ex lab

Jb'i,urnt[ pwtJ.wrwrt/.n'l f.wt[wuwpnLJ'\ /r f.w~UIUnL{J lnL'i, ex ttbJ'b'i,urfr urpUibu

.sb'i,'Jb'i,urnL{JJUI<j,f!.l CJ.nLJ' wrbtnt/. ( 4) urbu.[!/r t"tbJ'b'i,ur'i,brl! f!.UUI L O'[w~nLJ' 
uwf.J' wbt{w.J 'fnLJ' wpJ' w'i, ~wbn'iJ'i,bpp, ~wpb[p t 'fnLJ' w[tb[ ex·fr J'pkbnLl<j, 

wuurfr-6.w'i,fr 'fnp.Jw~frs'i,brf!.• uw~wJ'b, 'JUI ~f.wJ'f!.'i,~'bfr pw'lJ'w'i,'lwJ"bbrfr 

·'tnLJ'"!rJ'w'b ~w'bn'i,fr f.bm: lfJnLu ~n'LJ'fr9• pw'l.J'w"lwur~btnt/. (4) urbu.[!/r 

.J;lbJ'b'i,ur'i,brf!. L O'[UI~nLJ' uwf.J'w'bt[w.J ~w'bn'b'i,brntJ., J'b'b.[! ~wrn'l b'i,.[!, 

o'turt/.btnt/. pwzfubtfrmfJJwb opb'bl!fr9• ~wurwrbl w'b'lwJ' wn wb'JwJ' pru'l

Jw"lwur~mJ, fru~ f.burn f.wJ'wfuJ'pb[ 'bJ'w'i, w'b'lwJ''bbpf!.• w~'bbrl...wpwp, 'lw 

~pbrfr pw'l.J Wb'JwJ'iJb rfr pw'l.J Ul"fUIUI~J' Ulb J'b'l f.wJurbfr ~w'i,n'iJfr'i,: lJ rw

''imt[ UIUIUI9nLst[wJ- t. nr ( 4) urbu.[!/r t"tbJb'bur'bbrf!. L O'[W~m.J' ~w'lJ'nLJ' 

. b'b P 'lwzurf! I... IJ. t"thJb'burf!. "fWpnLbw~n'l b'bfJwo'lw~, WJufr'bl!'b' L' ·/r 
_·t.bur f.wJL''i,~'bn'l b'i,(Jwo'lw~, 1... nr wi'f b'b(Jwo'lw~'b fr'lnJnrf/> t pw'l

. J','b'lwJ"bbrfr P[x] o'lw~fr'b: 
lfb<j,.[! t~~bu'i,nLJ' bb.[!> nr pw'l.J'Uib'JwJ"bbrfr f.bur 'fnpJ-n'[nLfJJnL'i,bbpfr 

f.wJ' Ulr uwf.J' Ul<j,nLJ"bbrfr t[bp/,nLJ' ~UIUiwpt[wJ- f!.bUipnL{JJnL'i,f!. "fUIUIWf.w

·~W<j, lJr· WI<;, tfrnt[fr'b nrnzt[nd t 'i,pw'i,nt[, nr P[xJ O'[UI~fr X t"tbJ'b'bure 

"'bur.[! t tfr'bfr urpwllusb'b'lb'bur t[ bJ'b'bur P 'lwzurfr tJ.rw: 

t~wurb'b.[!, n r pw'l.J' Ulb'Jw,J"bbrfr p [X] O'[W~f!. ~wnnLsb Lfru J'b'i,.[! nl_ 

Jfr urb'l l_O'fUIUI'fnpdbsfr'i,l! p 'J'Ul.UI, ttbJ'b'i,ur'i,brfr pwcfw'i,nLJ'f!. /, J'frwJb 

Jb~ w'i,'f"'J', w Jb t-' pw'l.J w'i,'JwJ"bbpp wpurw'Jp JW[p wuurp"6.wbp J' wup'i, 

"l'b'JIILJ"b w"iwsnLsbtfru, J'b'i,.[! "lbur.[! t t,b'i,t[bfr'bl! P 'lwzurnLJ 'lrntfr 

pwcfw'bwrwr'i,brfr pw9w~wJnL{JJw<;, t[pwz ~burl...wpwr, ~wrbtfr t t[bl's'bbt 

~wJw1w~-'b L ~nJ'nLurwurfrt{ O'[W~ 1..., ~r~'bbtnt/. t[bpl...mJ' ~wurwpt[w.J ~w-

amsnLJf!., uurwbUI[ pml{tfwliqmtflibp~ L[ X [ 0'l.W~' L oqm~~ qpw. b p b 

Ul I 'I 'I b "' .[! n L , L 0 'l Ul IJ f!. l /r "' Ul r n L 'b Ul ~ n L J' '1. r n I /r p w,

J w 'j, w p w p b b P' Ul"fUI pw'l.Jwf.'JwJ'bbpp wr"'"''JrJUifp wuurp6.wb[! 
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t:.wt/_wuwr t wrurw7-rf.t'iibrf. wump-6.w'il'bbrp 'f"Lilwrp'il I., t:.burl.wpwr, 

pwqJ'w'i17-wJ''ilbrp L[x] o'lw~{! 'iln'-l'b"lbu }_p "lwrnL'ilw

lt" 'l {' n l" p w rJ w <;, w r w r <;, b r: 

..Z,brw7-wit.'ilwtntf. P ftwJ'wlw~w'il 7-wzmps tf.brsrwJ 'lnrJw~ps'bhf'ntf. 
pwqJ'w'il7-wJ''ilbrf.'il, 'il~wurh'il.e, nr WJU 7-b"IJ!P tf.rw (!UUI l;nL{iJJwb mw

rwJt/_nLJ' t J'br 'lf'J!P §§ 20-22-n,_J' zwrw7-rtf.wJ p w 'l ,j' w <;, 7- 'f' J' <;, h

f'P pwriw'bblP~'-fiiJw'il n'l'i mbun'-fii.Jn'-'b{!: 111<;, I;' P[x] 
O!pllqnuf utb'lr nt.fir ufiwgnpqml p.mdwllb[nt. Ul[qnprpue, {!';,If N('ULd I.' 

.ew'ilnr7-f!• I..' lfbwsnr7-f! ~"lwm~w'iib<;, P[x] o'lw~p'il: 11l<;,n,_t:.bml., P[x] 
oqmqnt.U rumum nt.filt p.wdwliwpwpr qwll.mtpwpe L_ llJ.WfhqwlitJnLlf bli 

. Gpw P-"lDP firullwqmll fiwmqnt.pjnt.llllbpe: £:<;,7- nrnLJ' WJ<;, t:.w'il'lwJ'w'b.ee• 

nf' pwcfw'iiJ'w'il ~»t'fnrp(i/J'{! 7-n'-ru f_p phf'n'-J' t:.pJ''ilw~w'il P 7-wz.mp uwt:.J'w'ii

'iibrf.s, (ilnLJL t UII»JPU "1<;,7-bln'-, nr 11(X) p.wq_uwllqwur f(x)-r fiwump 
p.wdaafiwpwp tltlib[Ol.. flwm~lll..ftjDt.fil! qm}Utl. rub- 2_J. Upwllrg, mp_llJDJ! ubfi (! 
qrmmpqnt.u bGJ! p l}"lll2_Ule· pbG Gpw gwG!J.mgwb- efiq[WJfinufe: 

P(x] oqwqnt.U llJ.WflllJ.mfiqnt.U bG llwlL wubfimtlbb- efiqfiwfint.p p.m
dmfimpmpr umJhfmfi01..ue L. P"l"P fimmqnt.pJmG.Gbpe. mJq ptl_m.u llJ.mli
llJ.mfitl_nt.U); l;tl.!Jtrllr W[qnprpue L. § 21-nt.U WJl} m[qnprptfr oqGnt.pjm'ur
WUtmgnt.gwb- pbnpbtfwfi: 'bftwmh'il.[! n{' 1 .[!w'ilp nr lfbw9nf'7-nt/_ pwrfw'iiJ'w'il 

wl'lnrP(iiJ'e ~w{UtfwJ tt"• p'il}_"fbu J'b'il.e 'fpurh'il.e, '~•rw'ilps· (ilb n
4

r 7-wz.ur'il 

t tf.brsrwJ N{'"fbu t:.pJ''ilw~w'il, Ul"fUJ ~wrbLP t "l'b7-bl, nr mq wb- bpqn\. 
pwq_uwliqwtfllbpr wubliwub~ eliqfiwlim.p p.wdmfiwpwpe fint.Jfitqbu qwfu
tl_m~ 2_k Gpwllrg. mpqJDJ! qltmwpqnt.U bllJ! ubliJ! p qwzme, ph~ lipm 

qmumJW~wll p eliq[mJiin..Up: . 
..Z,br'iw"lbu, P qmzmr qpw qwn.n .. g.)_m.\· p.wq_uwfiqmufibpr fimuwp 

llJ.mfillJ.wfitl_n\.u k wpuwmr qwqwtftwpr ruwume L. tflind b!i rpm~wglt. 

mpummlibplt lirll'llwqwG. fiwmqn .. p-Jn .. llllbpe: "'wt:."lw'bt/_n,_J' t I.. pwqJ'w

"lwmH wrJ'wur'ilhrp mhum(i/Jm'ile. pJ'p?_pwuns WJ7- t:.wrsf.'il -...J'b'il.[! 

~t/.hrw7-wn'ilw'il.e J'p w'il'lwJ' ILu' t:.w'inr7- "lwrw'lrwf/>p tf.bf'?.nLdt 

11tu lfPUIN'[n'-fiiJIIL~'ilhrf! J'bq (ilnLJl ~mw'il t:.bmw'fWJNLd sw'il~wswJ 

7-wz.mp tf.l'w pwqJ'w'il7-w,/<;,br'il nLund&wuprhtf.u t:.p,/<;,tf.bl §§ 20-2.2-p tf.rw: 

. 
11rJ'wmp 'lnln'-fillw'il tf.brwpbrlwl (ilbnrbJ'wJp t:.pJ'~'b tf.rw § 24-nul 

~nJ"llb.eu I.. pf'w~w'il (ilt/.hrp · 7-wimbrp t:.wJ'wr W"fwsn'-st/.hl t"f.'il pwq

J'w'il7-wJ'p' w'btf.brwJblP pwqJ'w"lwm~pf_'ilbrp •fbrLnLJJ'w'b 'lnln'-filln'-'il{! 

I.. dpw~nL(i/JnL'il(!t 11t U Wf'lfJnL';,J!';,bf'{! t:.w'il7 puw'ilnLd b';, ~Wd UJ JW~UJ';, p 
7w2_mp t/_rw nrnz.tfwJ pwqJ'w'il7-wJ''iibrp'il t/_brwphrn'l £!<;,7-t:,w'iln'-{' (ilhnrb-
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"bbpp -rmw'11'l"'lP1 Uw~"'Jil ppu•~w'£ fi.Jbrp 'lwzurnul wl'l pw'f.J'w'il'lu"ll!, 
"'•rt</.nLJ' t, nr .JbrwrHtlP t' pkJ.UJbu 9nLJ9 t UfiU[pu 

x2-:-2=(x-fTI lx+v2) 

'--4.UIUU1pnLfiJJnLil(!t x'!+l P"''f.Jwi.'l"'"{! w'ilqhpwJ-blP t- nt ,,._Iii 

•-apn'hwl {thfhrp '1-'uzmnLJ', UIJll.. ppw~.uil fl•fhpp '1-wzmm.J', uw~wJ'h 'ilw 
'1-Wn.ilnLJ' t- .JhriUJ-b{p ~nJ'UJlb.f!U fii.Jbrp 'IU12_111nLJ'I J!Uihp nr 

X
2+I==(x-i) (x+llr 

bzb'il.f! ruf..Jhp.uJ-btp p.u'lJ' wii'I"'J'i.hpp J'p .f!"'hp t:.p.tilw~wil 1;
111111

• 

~mfiiJnLhilbp, f!'ft'/- npnLJ' t:.pzbb./! 1 np /unuj!{! qbf'"'pbpnLJ' f" p '1- w 2_

Uf n L J' -'hl{br-•Mtp P"''lJ' "'il'lwJ'i.bppi.: 

cz) Un.w~~G wum~fiw6~ wubG. u~ pwq_llwGrpuu wGqbpml)bl~ k: 
l•uft.uUJhu, hflb "'1'1 P"''f.Jw'ii'I-"'J'f! .J&rlnLrt.Jbr .,tJ.btp 9"'Jr Ulump

~w'ftp P"''l""'UJ.,m~pt'ilbrp .,pmw'l-rl"'lP• .,UJ"' w!'l- pwqJ' wUJwmftptilbrf! 
"fbU1.f! t RLbbbUIJph 0 uwmpf>wbt U W~UI~il '[f'R UJutnpf>w"iJp sUiii~UisUIJ 
P w'I.J' .,fJ,_.,Jilbrp wpmw'lrJ.,l(! 'hnpps fttpi.p qpn wump-&..,ilfr, t.. "l fib 
•n.wtp'il: 

~} bpb p(x) pmq_uwGq.mue wliqbpmt}bl~ k, mupu UlJ'l"lllUflli ~Ir
G~ lim h. wubG u~ cp( x) pmq_umliq.wu, npmbiJ. c-6. p q.wzm~ q_pnJp!J 
mmppbp ktbublim k: 

l1.1u t:.wml!mfiJJm'i.e t:.hml.mJ' t- § 21-p I & VII t:.wm~nLfiJJn~ililhrfrs: 
IJ.1il J'b'l film.ll ~mw, WJhmb'l, npmb'l '1., UJbm.f! ~[pilp, :uwt:.J'wilwt[rw~
.Jb l WJ"iiUJfru,. w'i..JbrwJ-bl,. pwi[J'w'h'lw.t'i.bp,. '1-pmwp~nLJ'mj, npnils 
w 4..,'1: 'l"r.t"'t,,.9 i.bre ""'""'" ... r bil ,,~,., 

j) IJpb f(X)·{! qwUWJW~tUli, f!uq p(X)-e mfiqbpwt}bl~ pwq_Ifwfi'}lUU 
lo, w"iw qanl' f( x)-E pwdw6qnt.U k p( x)-fl qpw, qtUu pb mJq. pruq_llmli
'l mlllibpe tfln}uwq.mpO.wprup lllwpq_ bG: 

Vfilb (f(x), p(X))=d(x), WUJUI d(x)-{! l,.bbtn.J p(X) wb.Jhpwd.Jlfp 
pw ,,,..,ii, ... J',. PUIUUihUirwre ~ ... J' m.ilp 0 wum,.f>u:Jil, ~~~~.r f"t filb cp(x) 
( C=/=0) mbu.f!p pwqJ'w'iJ,wJ' tr ll.n.Uippil '1-bUJ.f!nLJ' f(x)•{! /,. p(X)•(! '[tn• 

Ju "''1wpdwpwp UJWr'l l.'il, pu~ br~r"r'l- ['1-h"l.f!"LJ' f( x )-e P"'uwii.JnL·J' t 
p( x)-,. .Jrun 

0
) bpb f{xJ h. glx) p.wq_uw&q.muGbp~ wpmwq.pJwll! pmdwGqm.u k 

P (X) wGqbpwbbt~ pwq_um liq.tUu~ qp•, lUllltU WJ'} wpuuuq.p~i Gbp~g qnGb 
tl bln! pmdw6qm.u k p(x)-p qpw: 

l>uftwUJbu, bfiJb f(x)-e lP pwu ... i.qm.J' p( x )-,. 4.1'"'• "'UJ"' eum 
: )-p f(x)·e 1.. p(x)-e •pnfu"''lwrd"'pwp UJwr'l b'h, t.. ... 

1
<;. o-.,,r.,r;, ... ft 

'! um § 21-p p} t:.wmftnLfiJJwb, g{ X) l'"''lJ' wii'I"'J' {! UJb'".f! f- pwuw'htJ.p 
J(x )-p .Jpwt 
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U.1u 0) r,IUUJ~nLfiiJnLh(! Uln.Wils '1U4.1UrnLfiJwil UlUI('UJJ-qnLJ t swb

Y, ... swJ tJ.brt_w4.nr (il</.n</. "'rmw'lrPt'fthpp "'rmw'lrlwlP '1-bUJ.f!P .Jrw: 
\ 1,bmi..Jwl bp~nL {JhnpbJ'wilhp(! t:.w'il'lpuwbnLJ' hil wJpn'lt 'ilbp~u; 
~Wf'UI'ff'UI,,. 'fliuwtJ.np hU[WUJUI~(!l 
' P[xl oqmqfl n(n>l) wum~fiwli n~_fibgniJ. wubli ufl f(x) pmq_utUG.-
'lmll qbp1m.aqnuf k wliqbpwt}bt~ pwq_uw"imwq~i. Gbpfl wpmmqpJmt~: 

,.u~UIU[bu, bflb f( X) pwqJ' JUb'lwJ'il ph.f!f! wiltJ.hpwd-btP t, WUJ

~~2qwJ wrm"''lf'!Wl{! ftwqJ'tJ.wd- t (!h'lwJ'h'il(! J'b~ wrm"''1l'PlP91 "•It hfiiO? 

'iiiU tJ.br ... Jblp tJ IUUJIU ~wrn'l t tJ.brtntd-.Jht wtJ.btp swJ-r WUtnp-G.wil,. Ulf'

' UIUI'frfrtilbrp ~»pmw'lrJ-LP' b[ilb UIJ'I wpmw'lrPt.hhpp Jbt bnpps ~UI'j, 
qbpwJblpbhp1 UIUJUI ~~IUU1Uif'bb.f! ilpwbs f;bUJIU'fUI .JbrtnLJ-nLfJb W('UJIU• 

'1-rfttilbrfr t. "'lli.' ll.n UJP"9bue UJhm.e t.~.,'h'l wn.'il,. .JbnwtJ.nr fltJ.mJ. 
.f!1111Jlbf',.9 t:.bmn 1 .f!wbp np f(X )~b 1Uf'U7UI'I-f'Plhbpp 9"''j,~..,9..,.) .JbrtnLrtnL• 

fllwh '1-bUJ.f!nLJ' wn Ulf'UlW'If'Plbhpfr IUUUJp-G.wi.~br,. 'l:mJ' "'I'{! U[bm.e t 
. f,...,qwuwp 1p'hp n-,. I., t:.bmt.."'P"!P• X-ps ~~~~~/utJ.wJ wpmw'IPPlilbr,. fiiMe 

lft qwrn'l 'l:brw'f.Uiilsbt n-p'bz 

' lJ.J'pn'lf fltJ.bpp tJ.bPLnLJ-nLfiJnLf.(! "1"'1''1. wpmu''II'Pl'ilbpp Jpwp

Jb.e t, bflb uwt:.J' -ilw.p ... qtJ.b'il.f! '1-l'"'~wil wJ'pn'lt filtJ.br,. '1-fttnwr~nL• 

JntJ.z Uw~wlh pnlnl' wJ'pn'lf. fltJ.bpp o'lw~mJ' Jpwqm.fiiJnLil(! mb'lP nLbp 

,t,.~1il ilzUI'il,. -&.zutnL{J 1-J'p. -J"UJbu, -6 = 2 · ( -:--3) = (- 2) • 3 • 
'10=2 • 5=( -2) • ( -5) 1.. UIJlill bnLJhUibJ'Uib ypf>w~ mb'lp nLhp b. 

P"''lJ' "'il'l-wJilb I'P ·o'lw~nLJ' z /;fib 

f(x)=pJ(xlpz(X) · - • Ps (x)-e 

f(x) I'"''I.Jw'il'l-"'"" .Jbptnu)m{JJnLbb t -'htJ.br-Jblp ID('UJLU'ff'Pl'bbpp wrmJU

'1/!.rl'"l" 1.. bflb p '/-UilUJ,. Ct• c2' .... Cs ttbJb'ilm'ilbp'h UIJhUJpupb b'il, np 

ilpwils wpmw'lrlwlf! r....,q ... uwr t 1.,., IUU[w 
f(x)=[c1p1(x)] · [c2p2(x)J • • . [c, ps (x)]-e, 

ilqwmp m 'hbilwtntJ. ; ~)-'b, hnLJ'bUJbu ~tp'hfr f(x )-p rfbr tnLrtnL{iJ JnLilf! w'ii.Jb

l'wd-btfr UI{'LnW'If'Plhbpp Ulf'U1UI'If'l'"lP' fllwr'ltJ.nLJ' t' nr 'lf'UJ'i.ntJ. UU[UJfl..-
4.nLJ' bil f( X)•p pntnr tJ.I.f'lnLrtnLfiltnLhbhp(!l 

bpb P[x)-j1 oqwqfl f(x) p.wq_uwliq.wue bp~nL bqwtiwlintJ. qbptm.t}
qma l wGqbpwabt~ wpmwq.p~ilibpfl wpmwq.pJmlf!' 

(2) 

wlllm s=t h, 6.muwlllwmwu}uw6 6wtfrupwqwpfwG qblll~nd, mbttfl nLiibll 

q; (xl=c;p;lxl. 1=1, 2, ~ .. s, (31 

6wqwuwpm.pJn1.6.6bpJ!• npmbtt c; -bpe P q.mzmfl q_pnJf!9 mmpp.bp ktb· 
UbGmlibp bll: 
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IJ.1u (rJbnrb,fw'iJ 6./rzur t wn•up_f.'iJ wuurf.D.w'irf. pwqJw'iJ'fwJ'iJbrf- .<;w

.Jwr, J!W~" r1(' 'iJrw'iJJ! w'iJ1_k('[ntJ-bff. b'iJt IJ.J'f "f_WUl(,.Wflni/_·.Jb'iJ.e WUf_W

:!Jr1L[9(! ~ur w'iJb'iJ.[! f.'ii•J-nL~gf.wtnt{(!uur pwqJ w'iJ'fwJf. wuurf.D. w~•f., w tuf.'iJ.e'iJ 

pbnrbJ'w'iJ wUf_wgmgb'iJ.e f( x)-f. .<;wJwr, b'ilflw'ff'blnrf, np w1_blf. gwJ-r 

.u~uurf.-6.w'i.f. pwq.lwb'fwJ'f. ..;unl W(' W[b W('tfb'iJ W"f_W9nLg1_wJ- I; I 

~w'iJf. "(' qJ(X)•(! f(Xj·f. .<;wJ'w(t pwcf1u'iJw('W(' 1;, IUUf_WJ z'ilnr' 

f../r1_ 0) .<;wur~uLfrltw'il b (2) .<;w1_wuwrnL{rJJw'iJ, q1(x)·[! ~tf.'il/r pwcfw'Uw

f'wf' p;(x) pwqJw<u1 w,Jbbrf.s 'l:n'itb Jb11f. ..;w.rw,, orf.'ilwf p1( x)-f. .r:,,.,Jwr• 

lJu,~wl'iJ, .[!wbp np p;(X) pwqJ'w'il'fwJ(! w'il1_brwt)blf. 1;, f.u~ q,(x)-/• wuurf.· 

f.w'ii(! J'bJ- I; rzrrntf.9, IU"f_UJ 'f:ntrttfriJIIL'iJ nLb" WJb"f_"U" Cl t"thJ'b'itur, N(' 

-Sbrzw'ft'hln1. q1(x)-f. w1u •ururw..;wJu•nL{rJJm'iJl! (2)-f. Jbp_ t. ~r-6.wurbtn1_ 
p 1(xJ-n1. (nr'il orf.'iiw~w'iJ t, .ew'itf. nr P[xl orzw~mJ t~w'il 'lf'"Jf. pw<lw

"i.wrwr'itbr ), Jb'it.e ~uurw'iJw'iJ.e 

.<;w1_wuJrnL{rJJnL'il(!t oflw'ilf. "f' "'l'f wrurw'frlwt'itbrf.'il .<;w1_wuwr pwq

Jw'it'f'"J'/r wuu•f.D.w'bl! •f.n.er I; f(xJ·f. wumf.-6.w'ilf..'1, w"l"' "'f''l-b'b uJ"f_w

smg1_wJ- t, nr s- l=t -1, '·nrwbrzf.g' s=t, b_ nr 'f:r1f11L{rJ{nL'iJ nL'iJk'iJ 

u.J'il"lf."P c;c3, . · .: C5 l;lbJ'b'itm'bhr, nr c;p2(Xj = C;q2(x), nrwhrzf..'l' 

q 2(x)=(c 1- 1c;)p2(x), "- C;p;(x)=q;(x), i=3, · · ., s: 'Lzw'ilwlfbln1. c 1•
1c;=c2 

j,_ ..;wz1_f. wn.'iJbtn1_ (4)•(!> J'b'iJ.e l('"" ffUUlUJ'iJUJ'iJ.{! (3) ..;Wt/_UJUW[tnL{rfJnL'iJ(!I 

bnp w"f_mgnLgwJ- filbnrbJwtf.'il ~wrhtf. t mwl •uJuUff.uf. w1_btf. ~wr-6. 

~t.w~bf'Uf"LJ' wtfbli d'~ pwq_d'wliqwtf d'~wrdb}_!npbli tl_bp.Lnuh\_nd k wli
·t\_bpw~btJl wpmwqph libp]l' q_pn wum]ltiwli{t wpmwqp]11_libpjl tizmm.-

;p-jwd'p: . 
/>Jf.p_f.wlln9 J'f.zm ~wt•ktf. t 'ff.mwr~bl .<;bmi.Jwl ..;wmnL~ mbu.ef. 

.1_brtnu)nL{riJnL'il(!, np~ JnL(lW-l!WiiiJnt.p pwq_tfwliqwtfjl liwtfwp wpqbli luJl· 
lilt J]lntl_]l li tf~wp.db-1!· 1_krg'iJ,LJ' b'iJ f(x) pwqJ w'iJ'fwJ" gw'b~wgwJ- 1_kr

-l'lLJ-nLfi1JnLb[! w'it1_brwJ-btf. wrmw'frf.t'ilhrf. "- UIJ'f wrmw'lrf.t'bkrf.s I nL

.('UI.[!tubtJnLrf.s t/rwffw'f:J-f.g 'fr1L('U b'iJ.e pbr nLJ UI1.W'f: 'f:"rJ-wftf.9f!1 lfb'iJ.e 

I[ umw'b,..'iJ.f! 

-l_brlnLJ-ntfiiJ"L'iJ(!, nrmbrz P"l"f' p;( x) (i=l, 2, ... , s) pwqJ'w'iJ'fwJ'iJbrl! 

UJ'iJ1_kt•wJ-ktf. b'iJ, nrn'ilg w1_w'1: 'l:"rJ-w~pg'ilbf'[! ..;w1_tuuwr br;; Jb~f.: ao 
"'f'"'W'ffPll! .<;w1_wuwr ~Lf.'bf. f(x) pwqJ'w'b'fwJ'f. w1_w'1: 'l:"f'J-w~gf.'il, f.'ilt_

"'bu .<;bzm I; W"f_UI9nt9kl\ pwqJ' Ul"f_UIIn~nLJ' ~UitnW rhtnl/_ ( 5) ..;UI"UIUW('nL

p 1w'iJ wp_ JwumJ: 
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tfwrtnw'ff.r tt! Nf' ( 5) 1_hrl'•t.J-nLfil JW'iJ J'bp_ J' m'iinrz w'iJ1_hrwdhtf. W('• 

lfw'frf.t_'iJb('(! pn[nf''iJ t[ IIJW('Pbf' [{t'iJbbt b[<Jb p(X) w'iJ1_br-dbtf. W('lnW'ff'f.

k (5) 1_brfnLJ-nLfJJw'il Jbp_ ..;w'U'ff."[nd t Jf. .ew'ilf. w'U'l:wJ, W"f_W 'Uw 
-ft'nt_1_nLJ' t f(x)-f. .<;wJwr pwq_d'w~wm]l~ wpmwqp{ti1 '"l'iJ t' k·"f_wmf.~ 
( ifwu~w1_n('IMUfbu' ~f'~'iJUJUf_wtnf.~, J,,.,.."f_Win"~ b_ wui.) 1 bfilb ( 5) 1_brfnLJ-IIL

'_fltwb Jbp_ Uf"'rnL'ilw~1_11LJ b'iJ p( X) -f.'iJ ..;w1_wuwr -6.f.zm k wrmw'frf.t'ilhr: 

_ Pu~ bfilh p(x) wrmw'frf.tl! (5)-f. Jhp_ ,r,,'iJ,LJ t Jf.wt'il Jb~ w'iJ'l:wJ, 

• 111Ufw 1'bw lfnt1_nLJ' t UJ_mpq_ (~wJ lf'rw~wm]lq) mpmwqpJli f(x)-f. .<;wJwr: 

bfilb (5) 1_hrtnLJ-nL{rJJw'iJ Jb'l p1(x), p2(x), .. . , p1 (x) wrmw'ft•f.t_

-~br'iJ f.rwrf..'! tnw{'pbf' b'iJ, pu~ wJb~ J'f. nLf'f.Z wrmw'ff'h .<;w1_wuwf' t 

~rw'ilgf.g Jb~'iJ nL Jb~f.'iJ, "- b(rlb p,(x)·l! (i=L 2, .. . , {) f(x) pwqJw'iJ

, 'lwJ'f. k;·"f_WUIM IU('UlW'ff'f.f. b '''UfW (5) "bf'lnLJ-nLfiiJnL'iJ(! ~;,.f'blf. t wr

UIW'f:f'b l .<;b mb JWL mb u.en1_ 
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'1,b'ilg wlu"l{"'f. mb u.ef.g I; 1 Jb'iJ,e .<;bmw'l:wl"ul fto'1:m1_k'iJ.e' l 'ilzb L"1. ..;w• 
urnL~J nr 9-,Lgf.t_'iJhrf! .<;w1_wuwr b'iJ .<;wJ'wUf_WinWU{uw'iJ W('lnW'ff'f.t_'iJhrf. 

pw'f_JUI"f_Win"~nL{rfJw'iJ(!, Wfuf.'iJ.f!'j,\ nr p;(X),Ppj(X) i=F j 'fb"f_.(!nLJ'I 

bpb mtl_w"· bli f(x) h. g(x) pwq_tfwliqwtfubpjl tl_bptm.hLp-Jm.liGb
PI! wlitl_bpm"btp wpmwqpJli libp{t, WUJ_lU wjq pwq_d'w6qmd'libp]l wd'bliw
lf'b~ efiqflwfinL(l pmtfwfimpwp.e firutl_WUW(l k h(l~nt. tl_b(l(llLb-nqa·jfiLfifib(l\' 
ub! tf~wdrutfwliwq tfmlin'l lli[liDIQrl[lJli libp-r wrmwqpj~Vt{tli, ~6 q npnLif' 

·· JDL[llUJ!WiiiJnL[l W[lmuiqpJ!i tl_bpgtl_nu! k mJiiUJ.jlU]l wum]ltiwlintl_, np~ 
liwtl_wuwp k mtl_rub- b[l~nL pwq_tl'wliqwulib[lnLtf lipw nLiibgwt} pmq_uw
UJ_mm]l~nLpJnLlilibp{tg .pn~r{tli: 

f>u~w"lku, 'iJ;_1_wJ- wrmw'lrlwlr ~1 f.'Uf. pw<fw'ilwrwr f(x) "- g(x l . 

pwqJ'w'il'fw•l'bbrf.s l"'rw.ew'iJlJ"Lrf. .<;wJwr, .<;bmb.wpwr 'Uwb. d(x)·f. 
.<;wJturl l;[ilh WJ'f w[ltnw'JrJWl{! d(x )·f.g mwrpbr tf.'ilbr, WUf_IU d( X )wf. 
w'iJ1_brwJ-btf. wrmw'frf.t'ilkrf. 1_L,1, ... J-, ... fi11w'iJ Jbp_ ~wJ ~"lwrnL'ilwll1_br 

~»J'il"lf.uf. wrmw'frf.t, "f'l! tf. J,,'iJ, ... J f(x) "- g{x) pwqJ'w'iJ'fwJ'itbrf. 

1/_hrtnLttnL{JJnLbbbpf.g 'f:n'iJb Jkltfr J'bp_ 1 nr ..;ru1Uf'UI1.nr tb ~UI,f pb W('

IIILU'J-f'f.t'ilkrf.s nrf•t Jb~(! ~nL'iJL'iJwf' w1_btf. J'bJ- tuumf.6.wb 1 .[!Wb 'iJw 

trLbp f(x) b_ g(x) pwqJ'w'iJ'fwJ''itl.rf.s "r"-t J'b/ff. 1_brfnLJ-11Lfillw'iJ J'bp_, nr 

'itnrf.s wi.t.'itwr t: 

IJ.JU (rJbnrbJ' w'iJ ..;UIJ UIUf_UIIIIIuufuw'iJn'<_J' t WJ'iJ ~w'iJn'iJf.'iJ, nrn1. un1_n

('LUPW(' nrn'il1_nLJ t wJ'pnrzp_ P'ibrf. wJ'b'iJwJ'bJ- l!'iJ'I-t.w'ilnLr pw<fw'ilw

('LUf'f!' Uw~w~~~ pm'(Jw'il'f•uJ'ilktrf. 'fb"l.f!"LJ w1'U lf. ~wrnrz t[rnfuwrf.'iJbl 

l:1_~l"'f" W['f"f'PfiiJ'f.'iJ: f>uffw"f_b,., .[!w'iJf. "(' m1_wJ- 'J('LU~w'iJ wJpnn fi/1_f.g 

'frn.er Uf_Wf''f_ fi11_hrf. .f!W'iJW~{! "''f'l_tu1_nr _1;, WUf_UI wJ'pntLP. {<J1_f; Uf_W(''[ wr-
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mwiJl'Pl~brfr qhptnL.}blf!. t.wu ... ~htfr t 'f'""~nul 1_hrt_w1_nr fll{nq tfrnrah

rnq: lltu pw~l! "'l''fh~ mhrzfr t."'-~P P"''l""'~,. ... J~brft orzw~mJ -~1.hrt. 
t.{r.t~ .. ~~~~~ 'fUitmfr 1_rw J.. {!~'ft;.,..~nL{' 'fh"IJ!nLJ t.~wewl{nr t_t mwl pwq-

Jw~,. ... ~bl'l! ... ~1_hrwJblfr wrm'"'fl'Pt.~befr 1_hrtmdbln "ll'"'~mfr.Y hrz ... ~ ... ~~ 
IJ-hn. ... 1_htfr~. ~nLJ~fru~ "'l~ t.wrsfr LnLJmJe, [lh f(x) pwq.!w~'l'"Jl! 
tnqwJ p 'fU12_tnnLJ w~l{hrwdhtr t Ulf:''fJILJ!! · "fW(''l_qntJ t> nf:' {!~'ft,W~nL(' 

'fh"I.J!nLJ P"''iUI~w~fr~ P'"l''f fu~'ffrl' t z llJu"lbu, frrUI~u.t~ J.. ~nJ"Ilb$u 
fl'ihrfr 7 wzmhrfr 7h"loi!fr t.-.tUir pnt"r w~1_hrwJhtfr P'"'l"'"~,.-.t~hpfr 
~~UI('Wf('nLflJnL~[! umwsqb[ t § 24~mJ "('"fhu t.hmf..w~$ UI('Jwm~hrfr 

ynJnLflJw~ qhpwphf1JUil zwm /unrfr.!wutn pbnrb.!wtfrs: Pu~ fr~t qbrw

pbrnLJ t n.wsfrn~wl [ll{hrfr 7wzmfr~, Ul"fUI wl'f 'f"'zmnLJ -~l{hru.~.}btfr 
pwq.!w~'fw~hpfr J,..ufr'il § 56-nLJ ~wrl{h~ .!frwl~ .!wu'ilwqnr p~nLJflfr .lfr 

J!W~" W~~UI('~~hrz ' 

lfl/bl? 9"'-19 m1k9p'it1J1 np pm'{Jw'it'lmJ'bkpp O'[JU~nLJ, p'it't"lhu I. wJpn'[f £11k

l'P O'[JU~n,_J, mk'[p nt'itp 1kl'["'-~"'-J C"[Ulf''{J> (tu'it1kpm~blPJ tupm"''ll'Pi'itkpp I. np 

"'l'l 1kp[nL~nLJ I'_ "1'"2 pJtuumn1 JpmpJkiJ (;-• ~"'1'9 (;- ~"''f"'-J, ~tuphL/!" (;- "'l''li"IJ 

"'l'l "'l''lJRL'itiJ'itkpf'. mtuptu~bl O'[W~'itkpp w1kt/! LWJ'it 'l"'ukpp 11'"'' lfh'itiJ ~uw~Jw
'itwfw~>/h'ite mJ'it"lpup ~,.Jnurtwm/!4 o'lm~'itkpp 'lk"ll?"1• npn'itl? oJm1w~ b'it Jpw>/n

l'"1 f. zk'it "lwpnL'itm~n,_J 'll'"JP pwJm'itmpmp'itkpt 

lf~w~np l'wdwGwpwp m'it1m'ith'itiJ "'l"'~P WJ..,"lP"P a l;lhJb'itmf'_, npp ~mJmp 

lUJ'f O'[W~nuJ 'f"JnLfJJnL'it nL'itp a-1 ~JU~W'fWf'J. l;lkJb'itm' 

ll.Jpn'[f £11bpp o'lm~n,_J 'fpw'ite ~[p'itb'it 1 t. -1 £1>/bpf!_• l'"''lJm'it'l"'J'bhpp P[xJ o'lm

~,,_J' 'll'" tuumpG.w'itp l'"l"l' l'"''l'lw'it'lwJ'bhp['.! WJup'itiJ'it' P 'l"'2"'P 'fl'"JP9; mwppbp 

l;lhJb'itm'itbpf'.t ~l'"JP9 mwppbp f. Jpw1np pn1Jw'itwpwp ''t~w'it'fpuw9"'l C l;lbJb'itm'it 

w'it1w'ith'ite O'[W~P UJUIJl'JI;lbJb'itm, bpb 'itpw J"'-l'"'IJ"'..,U"'-1' c=ab kp~nL "'l'"'"''ll'P'l'itkpp 

"'l'"'"''ll'I"'LP 1bp[nL~nLfJJw'it Jbf_ WJ'f wpmw'[ph_'itbpp9 Jb~'it m'it"lw/Jw'it :~w'it'lp
tSUI'itnLJ I; Jpw1npp pwJw'itwptupt lJ.Jpn'l£ fiJ1bpp o'lw~nLJ "l"'P'l l;lb,fb'itm'itbp ~lp'itb'it 

"l"'P'l £1t/.bpf'.1 P"''l'fw'it'lwJ'bbpp O'[W~nLJ' w'itf.bpw~blp pw'fJw'it'lwJ'bkpf!_• 

'J.pmwpNn'l O'[w~p' 'fl'"JP9 mwppbp f. Jptu1npp p'WJw'itwpwp 't~W'it'fpuw9"'l 

wJk'it ,rp l;lbJb'itm ~1bpw~1/!" "'l''lJ"IJ "l"'l''l wpmw'll'h'itkpp wpmW'[pJWLP' 11£11. "'/"• 

tu"[W ~[p'it/!" WJ'f"u,_pup 1bl'l"'-~rt'-fJJnL'itf!. JpwpJber 'f.kpf_p'itu "lb"'l' I; ~wu~w'itwt 
"'l""lP"P pJwumn1' bfJb 

a f;[kJk'itmp bp~ni. rfbf'l"'-~nLfJJrtL'it'itbp'it f.'j, "l"'l''l wpmw'[ppz'ithpp, W"[W k=( f. 

(~'itwpw1np f;, np ~wJwpw~W[nLtlf!. fnfubl"'-9 ~hmrt) 

ttpmb'l Cj-bpf'. Jpw1npp pwJw'itwpwp'itbp k'itr 

lflmt"t1n,_J 1;, np f!.'it'l~"''itn '-1' 'fh"liJ"'-J bp~rtL ~"'1'9bpp'it l;l "lk"'IJ I; "'1'1P pw-

9"'""'~m'it "[Ulmtuu[um'itt lfk'itl' ~~~w~Jm'itwfm~1h'itl' Jf. opf.'itw~"'/• mJ'it (;-' ~'it 2 b'it 1J 

3~ 

\'P o 'l w ~~ n p f. J It! t 'it m J w ~ "l m p '{ w p m w 'll' f. t 'it It p f. 1 It p l n L .. n L

'1( /!. ~'it w p w1 n p (;-1 p"' J 9 J f. w p J b IJ ~J: 
'J.pwwp~b'ite 

(7) 

.: """"I?" ~nJ "llbl?u P1"f'f!_! npmk'l a-'it t. b-'it lUJ P"'ll P·{kp b'it, flntnp w J'l"lf.up 
Jl>/lrpf'. ~w'{J,.,_J b'it O'["'~ mnw'it9 'll'"Jf. pwJm'ittuptup'itbpf.' "l"'l'"'-'itm~bln1 Jf.tu1np. 

PP"IJ• 

(a+b{ -3)(c+d{ --3)=(ac-3bd)+(bctadl{ -3z 

a=a+b{ -3 £111- Gnpdm m'it1w'itb'itl? 

Nla)=a2+3b2 

(8} 

IUIJpn'[f 'll'w~w'it £1f.1e• l;'itnp~f.1 (8)-f., wpmwqpJWI~ GnpdwG fiw~wuwp I; GnpJw
Gbp~ wpmwqi'JWt~G' 

(9) 

( ac-3bd )2+J( bc+ad)1=a•c,+9b•d2+3b2ca t 3a•d•=t a•t3b•l( c2+3d2), 
• 

bfJb Cl £11-1.1!. Jbp O'[m~n,_J Jf.w1np{• pmJw'itwpwp 1;, mJuf.'ite'it' a-1 £11-11'. 

"bnLJ'it"lbu nL'bf. (7) mbUIJf!.• "'"l"'• /'."'" (9)-p1 

N(a). N(a-t)=N(aa-l)"=N(l)=L 

,,_,.,!- Nta)=L ew'itp "I' N(a} lx Nta-1) £11hl'l'. wJpn'lf t. 'll'"'~w'it b'it, 1Jflb 

a:=a+b{ -3, w"lw N(a)=l-1-9 ~bmfx,,_J I; 

N(a)=a2+3b2= 1. 

lllm~wJ'it 'l"' ~'bmpm1np (;- Jf.wJ'it b=Q, a=±J 'lbutiJ"LJ: lJ.Ju"lf.un1, Jbp 0 qwqnLtlJ 
~GlUJbu It WtlfD'\2 p~bpp oqwqn•J, d~w~np~ l'wdwGwpwpGbp ~~~GbG dpmJG l It -1 
p~bi'L' It d~wJG m'J'l p~bpG nLGbG dbi1~G 6w~wuwp Gnpdw: 

ll.pmm'll'J"'Lf. 'itrtpJwJp (wJmp (9) (m1muwpn'-fJJn'-'itl'.1 ~wu~w'itwlp f;, mwpm~

-/t~LJ I; 9m'it~w9w~ 1bpfut1np £11n1 mpmW'lf'l-t 'itbpf. '{/;"fiJI- fpWt lJ.Juutb'[l-9 U2m I; 

mpmw~k[! np dbp O'JW~~ JnLpwpwGlJn•p a I'~~ qwpn'J I; ~bpwb~bt ~bp2m~np p~n~ 
"tW[UI mp•nwqp~1Gbp~ wpmW'JJlJW(p: W"[ut9"'-9"'-JI'. ~w'it.l'itwpwpnLJ b'itl' l'.'itflbp-

8"'lf.'it: 

tllwpq wpmwqpptGbp~ ~bp(nLbdmG d~wqupJn•Gp, uw~mJG• wpqbG 1~ qwpbt~ 
UJGqbt: lopw1w9f. b'it, opp'itw~, ~ b mfxJwl ~mf.utumpn'-£1 JnL'it'ithpf!.' 

4=2. 2=0+ r' -3ll1-f -3l: 
1/bp "'l"'~,_J, pw9p 1 lx -1 £11bppq1 i_~w'it Jpm1npf. "'-1'1-2 pwJw'itmpmp'itbp, ~b

utl.wpwp 1+{=-3 £11-1.1'. (f.'itt"lbu ft. 1-{ -3 £11-1.1'.) iP ~"'P"'l 2 £111-9 urwppbp1kl 

J"f.wJ'it t!f.w1npp pwJm'itwpmp ~w'it'lf"W9"'l mpmw'fpf.tn1: lf/;'{ ,n,,,_J (;- 9"'-19 "'"'l• 

np 2, l+{ -3, 1 p~bp~g JnLpmpmG)JnLJlP q~mwpq~n'l oqmqnLtl qt~G~ UJWJlC( 
p~~: fou~w"lku, WJ'{ bpbiJ £11bl'f.9 JnLpWIJW'ittJnLpf. 'itnpJm'it (w1wump I; 4 £11p'itt 

'J.f.9"'-l? a-'it WJ'f fJ1bl'P9 9"''it~w 9"'~.., I; t. 'lP9"'-IJ 

lJ.1'it JwJw'itut~ 1 l'.""' (9)-f., ~'itwpm1"l' I; l;bmfxJWl kpkiJ 'lb"l1Jbl'f.9 Jb~[!_' 

ll N(~)=4, N(i)=l. 2) N(~)=L N(il=4· 3)N(~)...:N(j)=2• 
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1J.n.w£f'b 'lk"ll!"'-''• p'bi_Uf.ku Jk'b[! 'fpmb'bl!, 1 {Jp.f[!_ ~Lf'bf Jfw1npp pwJw'bw

pwp, kp~f'"l''l 'lb"ll!"'-J Jfw1npp pwJw'bwpwp ~Lf'bp - ~ {Jp.f[!_: />u~ p'bi_ 1kpwpkpnuf 

I; kpp "l''l 'lb"ll'P'b, WU[W 'bw e'b'lr.w'bpw"f.bu r.'bwpw1np i_l;, 2'bnpr.f1 

a2+3b2=2 

r.w1wuwpnLfJJw'b w'br.'bwpf'bnLfJJw'b a £. b wJpn'[£ P1bpf 'lb"ll!"'-J ' 

· Awqd'm11f1Utnlalf wrmwqrftiGhr: !/'b,.,l"'J-, fr'bt"lbu 'bz•[,.,J- t" t[hphnul, 

J't.'fl.[l afrmb'b.[l P,.,'l,r ,.,'b'l,.,,r {! ,.,'bt[bp,.,J-blfr Ulptnw'fpfrt'bh p/r t[h PlnL<l-ht' 

UIJhnL ,.,J'b'b,.,J'bfrt[ 'lnJnL(c/Jm .. 'b nL'bh'b J'b[Jn'l'bhp, npnh.[l (clnLJl b'b UIUilfru 

frJ' ,.,'b.., I, (cl b mt[,.,J- ptu'[J' ,.,'iJ'l"'J''b nL 'bf UIP'fJR.[l P,.,'l,r "'"l"'mfr~ U1putU1-

'1Pfrt'bhp, h 'ff'UI~Uih "fUJmwu[uw'bfr 'lb"l.flmJ' t:.'bwpwt[npnL{JJnLb b'b m..;

Lfru UIJ'l P,.,'l,r Ulb'fUII/fr m Unt J''bwufrp•1LfiiJm 'b {! t:.w'b'lby'bb l wr'lb'b P"''l" ,.,_ 

"lwmfr~ wpmw'fpfr t'bhp t"lwf'nLbw~n'l P~'l,j' w'b'lwJ''bbpfr nLunLJ''bwufrpnL

(c/Jwb(!l lJ w~wl'b, w l'1 J'hfiln'l'bb p[! "l,.,t:,,.,'bY._mJ' b'b "('"Z uwt:.tf w'bwpw~11uf-• 

'bbp ~"'m"'pbl t:.frJ''b,.,~,.,'b 'i-"'zmfr 'b~wmJ'"'J'P' ll.t'b t' 'bhp~m "fUipw

'lP"'fPfr ,.,,j' pnn t:,J.&,,.,'fUI pnt[wb'fw~m (c/JnLb(! ~zw pw'fpt/.fr WJh biJ[J w'fp11L

(c/J"'J'p, II(' p 'f Ul Z Ill b n L b /r 0 P b n L (cl U1 'f p /r l_l ll.n.Uihy WJ'f uwt:.tfUihUI

tpUI~nL(c/JUib, P"''l,j' ,.,"l,.,mfr~ "'pmw'fpfr t'bbpfr tfhpwp.bp l"'l [il hnphJ' "''bhp[!, 

npn'b.[l ~UI"ftu9nL.9<[h'b 'bhp.[lh"LJ', "'P'lb'b f[npy'bnLJ' b'b frph'by null!• 'lPUI 

t:.bm J'b~mb'l, ~frpwn.nL(c/JnL'b'bbpfr mhuUJh~JnL'bfry, '[pn f1-bnL(c/UI'lPfrl. 

ttL'bhyn'l 'fUizmhpfr 'lb"llll! t:."''b'lfruwhnLJ' t" wn.wt[bl ~"'pltnp[!• .[lw'bfr np 

wl'l"lfrufr'b b'b, J'wu'i•wt[npw"fhu, pntnp (clt[wJfr'b 'l"'zmbpf!' 

"LUI[u 'bltwmh'b.[l 1 np 'lfrmwp~t/.n'l 'lb"lllfr t[p"' pn[uUI'byt[nLJ' b'b h 

PUI'l,j'"''b'lwJ'fr Ul J- "''b 91 Ull /r 'l"''l"''P,.,Pl!• np J'nLJ-t[by § 22-nuf ~nJ'"l

lhllu 'fnpJ-UI~fry'bhpnt[ p.w'lJ'w'b'lwJ''bbpfr t:.wJ'Uip, £.' UIJ'l 'fW'[UIP"'Pfr 

l:,frJ''bw~w'b t:.wm~tiL(c/JnLhhhp[!ll lJ.JJ-J' Ul"fU19nt9b'b.[l t:.bmhJWl (ilbnpbJ' Ulb• 

bpb p(x)-~ fiwliq"[tuwGnuf k f(x) pwq_umGqmu"tt wlitJbpw~btlt 

k-utmmltq mpmwqp"[tH~· k:)- 1. WUJ.W · WJG lJtltfilt mJq p.wqd'wliqwu"[t 
w~wG.gJmtlt (k-1}-UJ.mmpq wpmwqppiJ~: lfwufimqnpwUJ.bu, pwquwG
qwu"[t UJ.wpq mpmwqp"[ti_~ i.lt umfim.u w~wligJmtlt tlbptnt.~nt..pJmfi ubi'.' 

f>u~w"lb,; 1 '1fr9nL.[l . 
f(x)=pk{x)g(x), (10) 

(!h'f npnLJ' g(x)-e Wf"lb'b tfr pUicfw'bt[nuf p(x)•/r <[pUll U.J-UI'byhtnt/. (10) 

t:.Uit[wuwpnL(c/JnLb[!, UutUibnLJ' b'bll' 

f'(x )=pk( xl g' (xl+kpk-1 (x )p' (x Jg(x )= 
=pk-1(x) [p(x)g'(x)+kp' (x)g(x 1]: 

f/JUI~UI'fJ-b pfr J'bl e'b~UIJ- 1 nL .r U1pb l~'bhpfrs hpl1pn P'll! tfr P"'J-"''bt[m .r 
p(x)-/r t/.rUI· frpn.fl' g(x)-l! tfr pw~w'bt[nLJ' p(x)-/r t[pw l!um "fUIJJ',u'bfr, 

1 >f,bp£w1np p'bnLfJW'lf'h nL'bk9"'l 'l'"l"'kpf r.w,fwp ~nps'bnLJ I; pp n,_J'j, w1'b 

"l'b'lnLJ[!_, np n wumfO.w'bp l''"'lJw'b'lwJf w~w'b91'"l/!_ nL'bp n-1 wumpO.w'bt 
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p~X)-'b nL'bfr "''[btfr ywJ-p wumfr{.w'b, "'lufr'bll'b' bnLJ'b"lbu t/r P"'J-w'b

•Jii!:J' p( x)-/r t[pw, fru~ "'lumb'lfr9• b~Uiutfr nL'bb'b"'tnt/. p(x) P"''l" "''b'lwJ'fr 

:..,f,tJ.bp"'J-blfr tfr'bblf! £. 'bhrltw "fUIP"''ll'"'lpfr ~) t:."'m~nL(c/JnL'b'b nL § 21-fr 

IX t:,Uim~m(c/tnLh(!, t:.bmlttiLJ' t J'bp "l'b'lnLJ'(!: u,nLU ~n'lJ'fry, .[lWN.UI~m. ufr 
.pw~w'fJ-bpfr J'hY._ l!'b~wJ- 'lmJ'Uiphtfr'bhpfry Uln.Uiy_fr'bl! P"'cJUI'bt[nLJ' t p( X l-/r 
ypw• IL w l'1 "lwm-r.Uin.nt[ UIJ' P"'ll 'lm J' "'f'f! tfr ~Uipn'[ pUIJ-UI'bt[bl p( X )-/r 

;4_1'w' UIJuf.r'bll'b' p(x) Ulpmw'fpfrt'b frpn.fl J'm'bnLJ' t f'(x)·/r t[bptnLJ-nL(c/JUih 

i/hY._ ( k -1 )•"fUimfrJfm{J JWJ' p: 
', llbp pbnpbJ'UIJfr9 t._ hp~nL flUI'(J'Uib'fUIJ''bbpfr Ultfb'bUIJ'bJ- (!h'ft:.W

•·.f,nLp pUIJ-UI'bwpU1pfr npn'bJ'"''b t[bphnLJ' 'bzt[wll- b'[UI'b,.,~fr9 t:.bwhnLJ' t"~ np 

:)fib mt[,.,J- t f( x) P'I#'[J' ,.,'b'fUIJ' Jr t[t.p[nL<l-nL(c/JnL 'be ,.,'bt[bpwJ-b tfr "'pu•w

··,pfrt'bbpfr' 
\ k k · kl() (11) f(x)=a (, p1dxlp 22(XI · · · Pt x , 

... ~,., f(x) pwquwfiqwu"[t l.t. fipw w~wligJmtlt wub6.wub~ l!liqliwfim..p 
;<pmd-mfiwpwpfi m.li"[t fibml.t.Jmt qbptnt.~nt.pjnt.6.6. w6.qbpm~btlt wpmw

~plti_Gbp"[t' 

r- . 
(12) 

. npmb'l, t:.,.,u~"''b"'tfr t. · pf-1( x ),.,pm,.,'fpfrtf! ki = 1 'lb"l.fnLJ' t:,,.,p~wt[np t 

pnfu,.,pfr'bht J'b~nt[: llUiu'bUI<[np,.,"fbu, f(x) pwquwliqwul! WJfi L.. 
lfltwJfi mJfi qbUJ.pnt.lf i_"[t UiWJlnd1wq"[t pwquumtmm"[tq wpmwqplti_fibp, 
bpb liw tfin}uwqmpawpwp ulwpq k }1p wbwligJmtlt libm: 

~bmt.U1p.U1p• J'b'b.[l unt[nphyfr'bll "fUiutUJu[u,.,'bb-l mt[UIJ- P,.,'lJ'"''b'lwJ'/_r· 

'pw'[J' ,.,"1.,.,"'/r~ wpm,.,'fpfrt'bbpfr 'ln JnL(c/Jw'b t[bp,.,phpJwl t:,,.,pyfr'b• '1-bn 

~ .... [htfr'b, .[lUI'bfr np "t p.w'[J'ut'iJ'fUIJ'fr ,.,J-UI'b9JU1lf!· nt t"t hp~nL PUI'[J'UI'b

,'fUIJ''bhpfr UIJ'b'bUIJ'bJ- (!b'ft:.UibnLp pUIJ-UthUipUip(! ~Uifut[UIJ- t_hh Ul.(h pwhfrs• 

wp'fJR.fl 'ffrmwp~nLJ' bh.(l J'b'iJ.fl p 'fUIZUif!• (ciJ: hpUI 9Uib~U19-J- p (!h'f[UIJ

'flnLJ'(!J Ul"fUI n('"lbu UIJJ-J' Ul"fU19nLyt{wJ- UIP'fJnLh.[l/r t:.bml..,.,'bJ! tfh'b.[l 

; UUIUibnLJ' b'iJ.fl• 
·. bpb qpn p.linqtwqp"[ti. n .. libgnq P qw2mrg qbpgpwb qnp~wqpg
(fibpml f(x) pwqtfwfiqmuli wjq qw2m"tt t}pm i_nt lilt p.mqliwutmm"[t~ wp
. ~wqplti_fibp, WUJ.W fiw i.lt nt.lib!iw p.wqliwUJ.wmlt~ wpmwqp}ti_libp liwL.. P 
~ \W2mlt l.t. Di_ u"tt p P:fiiJ-tWJ fitfwfi l}pw: 
' , 

0 
ll UJUbUI<[npUI"f.bu, h(clb f(xl flUI'[J'Uib'fUIJ'h Ulht[hpUIJ-blfr t p 'fUI2_tnfr 

t/.pUI• fru~ p-'b P 'l,.,zmfr np£t l!'b'll"'t'b"ul'b t. Ul"fUI z'bwlUIJ- f(x)-'b 
, Ufp'fJ.'iJ p -fr t[pUI ~Uipn'[ t t[Upultthtfr tfr'bbt, UUI~UIJh wh~UIU~UIJ- lP pUI

. JUI'bt[fr Ul'bt[bpUIJ-htfr (P -/r •[pUI) p,.,'(J'UI'b'lwJ'fr .flUin.UI~nLunL t[pUI' 

Awqd'wllfwmftlf wrmauqrft~Ghrla mn.mGaGwgnufe: G(clh mt[.uJ- t" f( X) 

PUI'lJ',u'b'l,.,J'I! (11} t[hpl'ILJnL(c/J,.,J'p £. b(clb d1(x)-nt[ J'b'bll 'bz,.,'b"'ltb'il.[l 

f(X)-fr /.t hpUI f'( X) . ,.,J-,.,'iJyJUilP UIJ'b'iJUIJ'J.J- (!'iJ'f/:,UI'bntp pUIJ-UihU1pU1pf!• 
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«~~Ufw (12)wc! ~Lfr'ilfr 1_brlm.Jn'-fJlm_'il d1(x)-/r r.wJ'wrt PwJw'ilbln1_ (11)·{! 

12 )-/r -J.rw1 J'b'il,e ~umw'ilw'b,e' 

f(x) 
vJ(x)= ~=a0p1 (xlp 2 (x) · · • p!(x), 

d1(x) 

mlufr'il,e'il' ~umw'ilw'il,e wl'il"lfrufr -pw'I.J'w'il'lwJ', "rf! l_/r "lwrnr.'ilw~nLJ' 

flW'I.J'W"fiUUJ/r~ wrUJw'Jrfrl_'iJbp, {!'iJ'J nrnLJ' v,(x)-/r wJ'b'iJ J'fr w'iJ1_brwJblfr 

wrmwtrfrt ~Lfr'ilfr wrmw'lrfr l_ £. f( X )-/r r.wJ' wrt 0 rw'iln1_ f( x)-/r w'i11_b rw

Jblfr wrUIUif{'/rl_flbrfr nrnflnuf(! r.w'iJ'fnLJ' t- 'iJrw'iJs nrn_'iJJ'w'h{! VI(X)·/r 
r.wJ'wrJ nrf! {!'iJ'Jr.w'iJrw"fhu IUUIUJJ nL'iJfr w1_blfr swJr WUUJfr-D.w'iJ ft, r.w• 

J'b'iJwJ'iJ 'Jb"fUI "fWrnL'iJw~nLJ' t- J'frwJ'iJ "fWr'l. wrUIW'Jrfrt'iJbrt b[Jb WJ'J 

fu'il'lfrrf! Vt(X)-/r r.w.twr l"'-J1_wJ- Lfr'ilfr, IU"fW ~J''ilw nrnzbl"'- J'frwJ'il 

'fU1'it1_wJ w'il1_hrwJblfr wrUlW'Jr/rt'flbrfr pw'I.J'W"fWUJ/r~nL{JJnL'iJ(! f(x)•/r 
1_brLnLJn'-fillw'il J'bp_. nrfr'il ~-rbLfr t- r.wu'ilbl pwJw'iiJ'w'il WL'f"rfrfiJ'fr ~frr':"n.
J'wJ'pt 

Pwl''1"'9'bbln1 w1JJ • 2"'1'"''11'1."'~ Jbpn'lf• ftwpii[/r ~ w'l.J/rfw"lfru w'bq'bbl "i

P"''LJ"'"l"'"'frft "'l'"'"''ll'fri'bbp nL'bbqnq Jfr ew'bfr P"''lJw'b'lwJ'bbpfr '1/r"'"'l'ft.Jw'be, 

1!.'1.'1 npnLJ, 'l"''bbtn1. "'J'l P"''lJ"''b'lwJ'bbpfr w'b1_bpw~blfr "'l'"'"''ll'fri'bbpf• Jb'be "i 

•lfrwJ'b ft'l"''bb'be f(x)-fr P"l"l' w'b1_bpwHtfr "'l'"'"''ll'fri'blspf• "'Jl"- ftfrJw'bw'be 'bpw'bq 

l'"''LJ w "1."'"' frftnLp JnL'b'bbp f' 

'J.frqnL4' ( 11 )-1!_ f( X )-fr 1_bp[nL~nLp JnL'b'b ~ w'b1_/spwHtfr "'f'"'"''lf'fri 'bbpfr, f'b'l 

npnLJ "'l'"'"''ll'fri'bbpfr ,.Jb'bwpwpJ.p P"''lJ"'"l"'"'"ftnL/iJJnL'bf!_ s ~. s>l• f(x) P"''lJw'b

'1"'''" P"l"l' Jfrw"lwurfrft "'l'"'"''ll'fri'bbpfr "'1'"'"''1/'J"'lt!. 'b2w'bwftb'b4' fi(XI-n1_, f~(x)
n1_' P"l"l' ftpft'bw"lwurfrft "'l'"'"''ll'fri'bbpfr "'1'"'"''1/'J"'lf!.• P"'l9 1_/spflf'"'~ JfrwJ'b JIIIt.w-

. lt~'b "'"''I:"'J b. "'Jl'b• 1_bpfw"ll.u fs(XJ-n1.' P"l"l' S-"'"l"'"'frft "'P"'"''Il'fri'blspfr '"1'"'"'

'll'J"'lt!.• 'bnLJ'b"lbu 1_bpf!f'"'~ Jfr.,.J'b Jl.ftwftw'b w'b'l:"'''· lspls "'1/1 'lb"l.I'"LJ npb.~ j- fr 
r.wJUif' f(x)-nLJ pwgwftwJnLJ b'b J-UIUf.UIUffrlt Ulf'UIUI'ff'fri'blsp, UIUf.IU f!_'b'fnL'bnLJ ,.,, 

Fj(X)=l• 1J.1'b JwJw'bw~ f(x)-e ftpwJw'b1_fr Fk(X) k=l. 2, ••. ,s P"''lJw'b'lwJfr k - p'l 

wuUJfr,w'bfr 1_pw b. (11) 1_bp[nL~nLPJnL'bf!_ ftf'b'fnL'bfr f,/sUtb.Jwl "'"".l'f• 

f(x)=a0F1 (x)F~(x)F 33 (x) • · · F~(xJ. 

Jtuft (12) 1_bp[nL~nLpJnL'bf d1(x)=(f(x),f'(x))-fr r.wJwp ftwl'"'"''l1'1.fr 

d 1 (x)=F.(x)F~(x) .• · F~-l (x) 

... 1suen1.• 

t2w'bwftbL"1 d~(x)-n1_ d1 (x) P"''lJw'b'lwJfr b. 'bpw w~w'bsJwlfr wJb'bwJU f'b'l

.f,w'bnLp .pwJw'bwpUif'f• b. e""'l""'""l'"'Uf."" dk(x)-rr1. dk-l(X) b. dk-l(x) P"''LJ"''b'l"'',.,, _ 

pfr wJ/,'bwJb~ f!_'b'lf,"''b"Lf' pwJw'bwpwf'f• J/;'1.4' "'l'l"f.frufr ,,.'b,.Uf.t.apf,n1_ ftuUJw'bw'be' 
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d ~ (x)=Fa(x)F~(x) · · f 8
8-

2(x). 

d3(x)=FJx)F~(x). . r;-3(x), 

d8-t(x)=F8(x), 
d8 (x)=lt 

d8 -11Xl 
Vs(x)= ds(X) 

"l"'"''"'"""' 1_1Ip£w"lbu' 

v1(x) 
FJfx)= • 

a0v2(x) 

v~(x) ( ) 
F (xl = -- ... , F8(x)=Vs X • 

l va(x), 

§ 49*. U.[IUWtn~ q.nJnLpJWli plm[llidwll 

f>'il,e'ilfr'il r.wiJ~w'ilwlfr t-. nr l"'-rw.ew'ill_Jn'-r (J1.w!fr'il pwqJ'w'il']wJ'fr 

~nJ'"flb.J!U (J1_brfr 'JIU2_UJnLJ' wrJ'wmfr 'f"J"'-fJiw'iJ 1_brwpbrJW[ § 23-nLJ' 

iw"iw9"'-91_wJ [ilbnrbJ'w'il lfr ~-r"'l mwt•wJ1_bl ~wJ'.,lw~w'il 'lwzmfr 'lb"l.efr 

-J.rwt tbr~IU "fiUrW'frw/f>nLJ' ~W"fW9"'-91.fr J'fr [JbnrbJ'w, nrf! 'JW2_UJbrfr 

f!'il'lr.w'il,._r mbun'-fJlw'il J'bl "r"Z l'"'P""- ~fnfuwrfr'ilfr ~nJ'Uflb,eu fJ1_brfr 

t.w'ilrwr.w;_1_/r 'ilz1_wJ r.frJ''ilw~w'il [JbnrhJ'wlfr'ilt 
. '1-frsm.e p 'JW2_UJ/r 1_rw mr1_wJ t- f(x) pw.qJ w'il'lwJ' f!' P'ilw~w'ilw
:pwr Jw'ln'-J' f- r.bmb.Jwl r.,ursf!• b[clb f(x) pwqJ',u'il'lwJ'{! P 'JwzmmJ' 

{!'iJ'Jf)w'iJrw"fbu wrJ'~m'iJbr l_nL'iJfr, IU"fiU wr'Jln"'.e 'ftiJnLfJJnL'iJ nL'iJfr p 
.· fwzmfr wJ'iJ"ffrufr p f!'iJ'J[WJ'iJ,,_J', nrfr J'b'[ f(X)•/r t.wJ'wr wr'Jb'iJ 'fm'iJ1_fr 

tn'bb J'b~ wrJ'wmt {!'il'l nrn'-J' ~wrblfr f" t;wJ'wrbl, nr f(x) pw'l_J'w'il'lw

J'fr wumfr-D.w'il(! J'b~frfl J'bJ f-. 'lr" wumfrb.w'ilfr pw'lJ'w'il'lwJ"iibrfr t.wJ'wr 

r.wrs'il frJ'wuUJ l"'-'ilfr, fru~ wn.wt_fr'il wumfrb.w'ilfr JnLrw~w'ilun'-r ax+ b 

pw'i.J'w'iJ'JwJ' nL'iJfr -~- wrJ'wm{! f)h'iJs P 'JW2.UJnLJ't lfJnLU ~n'l.J'fry, 
a 

343 



w~'hbpl..npL'h, ~wrblfr I; uwt:.Jw'i.w.Jrw~t[bL wJ'h 'lb"i.f!""-' bpp f( x ) pwq

.!w'h'Jwdf! w'ht[bpwJblfr 1;. b[iJb w1'h •JbpwJbLf, I; P 'lwzutm.!, "'"I"' 'hr"i 

Ul'iJt/_bpwJblfr UI('UIW'Jf'frl'iJbrfrs sw.'il~wswJfr utpdutUlf! ~Jwn.utJfr np"fbu 

Ulr.!wm 1.. frr t:.w.!wr' 

Ubq t:.bUIUI.[!f'.f!f'"'l t:.wrsfr "fUIUJUiu{uw'hl! UIIUlfru I; Ul r ,/ Ul m /r 7: n

l , ,_ fil 1 "' 'h r.. b Ul 1.. 1 "' L fil b , r b " "' 'h. 

P q.ruzm~ qpm ~Gqbpm~bl~ JDL(IUJ}!mli~Jm.p f( x) (!mq_umGrpnu~ 
· fimum~- qnJnLftJDLii nL!i~ WJIJ. q.mzm~ WJGUJ.~u~ f!UI}\tUJiind , npnd 
f( x)-~ fiwump mpumm qnJmpJnLfi mG~: P q.wzm~ 1.t. WJI} pu,q_umG
qwu~ npl.t.k mpuwme UJ.mpndiruqn'l pn\np liqwq_wqnq6. qmzmbpfi ~q_n

tfnp~ bG ~rwr : 

'Lw[u "'"i"'S"'-Sb'h.e w1u [ilbnrb.!wJfr br~r"r'l ~b"l!' 

'l-fr9"'-.f! m•Jw<t I; p 'l"' zmfr •Jrw w'ht{bpwJblfr 

f(x)=aoxn+a lxn-1 + ... +an-1x + an (1) 

pwq.!w'h'lwJI! , f!'h'l npm.! n):.-2, "'Jufr'h.e'h' f( x )-L' t:.b'b9 P '1"'2mmJ 

wpdwUI'hbr l_nL'hjrt U'hfilw'lrb'h.e, nr lf"l"'-fJJnL'h ,,_'iJ, p 'I"'ZUlfr p L''iJ'I

l"'J'hnLJ, "£'1! "f"'f'':'-'hw~nLJ I; f(x ) pwq.!ut'h'Jw.!Jr '1 wp.!wm[7 1 b "'"i"'-

9"'9b'h.e t:.bml..l"'l l b ,/ J w 'h , np'h w'ht:.pwclbzm I; t:.bwwlfwlfr t:.w.!u,~p• 

P"'J9 'hbr~"'l"'9'hn~.J I; /, fr'h.e'iJn,_r"'-J'h t:.bmw.er.f!r"'filln'-'h . 

bpb P ~mzm~ qpw mGqbpmHJ~ f( x ) p.wq_umliqwu~ p--~li UJ.Wm· 
i}mG.nq C1 wpuwme amn.WJDLU );- npUJ.bU mpumm li wl.t. P( X 1 O'l wq~G 
UJ.IDUl~WUD'l U~ npl.t.k g( x) (!Wq_tfmfiq.mtf~ fimump, WUJ.W : f( X)-P: q]~Gll 
g(x)-~ pmdwliwpmp: 

f>rn.e "['• P 'fwzmfr •Jrw f(x) I.. g(x ) pwq.!w'h'lwJ~br'h oJ-mt{wJ b'il_ 

x -cx L''h'ft:.IU'hn,_r pwJ-w'h"'r"'r"'l 1.. , t:.hml..wpwp 1 .Jrnfuw'JwpJ.wpwp "i"'f''l 

pwq.!w'h'lwJ'hbr t_b'ht Pwq.!w'h'l"''f'hbrfr .Jrnfr'"''l"'rawpwp "i"'f''l tLfr'hbt"'

t:.wm~n'-filJ'rL'hf!, uw~wJ'h, ~w[ut{wJ t_l; 'l"'zmfr [7'hmpnL{iJjnL'hfrs • nLumfr ~w

rblfr I; w'hs'hbl p 'l"' zmfr'h /.,_ ~frrwn.bl 'hwfunr'l "f"'f'"'lfr"':Pfr 1) t:.wm
~nL{iJJnL'hf!l 

l11J-J lfm'hh'h.e P 'I"'Zmfr' P 'lwzm'h "'- CI .l;lb.tb'hmL' "i"'f'"' 'hwlf"'l 

P( '1) 'ht{wqwlf"'-J'h h'hfiJw'lw zml!t 'Iw'h{uwt:.wlmnpb'h 'hpw'it ~"iwm~w'hb'h 

~=bo+bla+b2a2+ . . . + bn-1an- 1 (2) 

mbu.efr P"l"l' l;lbJb'hm'hbrl!• npmb'l b0 , bl' b2, ... , b 11 _ 1-L' P 'l"'zmfr 

l;lb.!b'hm'hhp h'ht p 'l:wzmfr nt_ Jfr l;lb.!b'hm t_/r ~"'f'"'l oJ-mt{wJ ifr'hb 

(2) mbu.efr ltp~n~ mwpphp lfrblwabbpnt/_. b[ilb mb'lfr "'-'hfr 'hwl.. 

~= co+c1a+c2a~+ · · · + c0 _ 1an-1 

t:.wt/_wuwp n'-filJnL'iJf!, f!'iJ'J _npnLd lfn'iJb ,/b~ k-/r f.wJwp Ck=f= bk' Ul"fUI CX•'iJ 

- ~lfr'hfr wr.! wm f.bml..l"'l P'"''l,/ w'b'lw,/ fr t:.wJ "'f'' 
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g(x)=(b0-c0)+(b1- c1)x+(b,- c2)x2+ • · · +lb 11 _ 1-c 0 _ 1) x"- l , 

. :tlf' /:,w~wunuf I; t/_hpknLd Ul"fW911l9W,} lb,/,/wJfr'iJ, .ew'iJfr "f' g(x) ·/r UIIS'" 

.nfr{,w'bL' 'P".f!f' I; f( x)-/r wumfr(,w'iJfr9' 
p 'l"'zmfr (2 ) mbu.e'h m'hhsn'll;lbJb'hm'hbpfr fil•Jfr'h b'h "f"'m~w'hmJ 

. p 'I"'Zmfr P"l"f' lLbub'hm'hbrL' (b t=b2= · · · =bn- 1=0 'lb"i.f!"'" ),. 

~fr'ht"fbu 'hwl.. fr'h.eL'' a l;lb,/b'hme (b,=L b,=b2= · · · = bn- 1=0. 
'lb"f.f!",_,f } t fl"f"'9"'-9b'iJ.[! , np (2) mbUJ!~ );-JbUbfimlib(IE qmq_tfn._tf b(i 
mupn'l~ npnfib1~ P( ex) bfipwl}wzme: f>rn.e "r• h[ilb mt/_w<t b'h ~ I;LbJb'hm

:. 'hhri! ( (2) lff'bl ... al..ruf) 1.. 

j=Co+c;a t c2a2+ . . . +cn- 1an- 1, 

· '-_"I"'• p 'l"'zmmJ uwt:.Jw'i.t[wJ lf"f'Jn'lmfiJJnL'h'hbrfr t:.wmltn'-fillm'h'hbrfi· 

.• 'f.Jr.!w'h t/_pw 
~ ::::t: j= ( b

0
±c0 l+(b1±cd a+ (b2::::t:c2)a2+ · · · + (b11 _ 1±c0 _ 1)an- 1, 

,:, UIJUfr'iJ.e'iJ' ( 2) mbu.efr 9w'iJ~w9wJ bp~nL tlb,/b'iJm'iJbpfr lf"'-" Ulf'[' /.,_ UIW('• 
\. pbpnL{iJJnL'iJ[' 'iJnrfrs fufr'iJb'iJ WJif 'iJnLJ'iJ mbu.efr l;lb,/b'iJut'iJhp: 

~ ~ -- b[ilb Jb'h.e P"''l""'"f"'Ul~b'h.e ~-'h /.,_ 1-'h, '"'"I"' ~umw'hUI'h.[! "" wr· 
,' wwt:.wJUJnL{iJJnL'h, "f'L' "i"'{"''-'hw~nLJ I; a.11 b a. -fr wt[blfr pwpap wt~m/r
'6.w'h'hbpt --0 w~wl'h ( 1 )·frs I.. f( a. )=0 t:.wt{wuwpm{iJ J"'-'hfrs p{unLJ I;, "£' 

cx"-L'• nLumfr /.,_ cx"+ 1, ah+2.L' 1.. "'Jl'h , ~wphJfr I; •upmwt:.wlmhl a l;th.!b'hmfr 

.wt/_blfr 9wJp wump(,w'iJ'iJbpnt/_: ~~ wpmwt:.wJmiiL{iJJnL'iJ[' npn'iJhlnL wn.wt/_b£ 

• "f"'f''l h'lw'hw~L' t:.bmi..Jwl'h 1;. 'IP9"'.[! 

Cf (X)= b0+ b1x+ · · · + b
11

_ 1x"- 1, 'Hx)=c0+c,xl · · · + c11 _ 1xn- 1, 

"!".: npmh'lfr9 q;> (a. )=~· ljl(a.)=1' f.wq.!w"iwm~b'h.e cp (x) 1.. tp (X) pwq.!w'h -. 

:· '1"',/'hbrL' /.,_ "'l'f wpm"''lf' l"'LL' pw.Jw'hb'h.e f( X )-/r t/_pw 1 Jh'h.e ~umw'hw'h.e' 
rp(x) o/( x)=f( x)q(x)+qx) , (3\ 

r(x)=d 0+ d1x+ · · · +d 0 _ 1x
0 - 11 

; 'l.hrs'hhlnt{ (3 ) t:.wt[Utuwpm{iJJw'h hr~"'- Jwuhpfr wpJ-b.e'hhrL' !(= '1 'lb"i"' 

~ ,enLd1 Jb'h.[! ~umw'bw'h.e' . 
~ - 'f(a) ·~ ( a)=f(a )q( a)+ r ( a), 

t 'WJufr'iJ.e'iJ' z'hnrt:.frt{ f( (7, )=0 t:.wt/_WUUI('IIL{iJ J"''iJ, 

~~=d0+ d 1a+ . . - +d
11

_ 1an- 1: 

IJ.J""ffrunt/_, (2) mhu.efr hr~"'- ~lbJb'hm'hbrfr wpm"''lf'1"'ll! 'hnrfrs ~-lfr'h/1-
~ 'bnLJ~' mbu.e/r l;lbJh'hm: 
'· 8"'-19 mwh.[!• t[hN_w"fbu, "f' b[ilb ~ l;lbJh'hm'h nL'hfr (2} mhu.eL'• 

! (!'h'J IJf'IILd ~ '(= 0 1 Dl"fUI ~ - 1 l;lb,/b'iJUJ[' 1 II('(! lfiiJfiL[JJnL'iJ IIL'iJfr P 'J"'z

. mn~.J, tnLJ'h"ibu ~"'f'"'l I; lff''Lhl (2) mbu.emJ: '1-rw t:.w.!wr P(x] O'l_"'"' 

, ~frs t[h,,s'hh'h.e· 
'f (X)=b 0 +b 1x+ · · · +b11_ 1x " - 1 

pwq.! w'h'lw.! ['l -fiw'hfr J'f' cp( X )-/r wumfr{,w'iJl! swJp {; f( X )·/r wumfr(,w'hfrs • 
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fru~ f(x) pwq.lw'b7-mJ'l! w'b<J.brwd-btfr t- p 'lwzurfr <J.rw, wutw tp(X) I. f(x) 
pwqJ'w'b7-wJ'bbrl! tfrnfuw'lwrawpwr utwrq b'b b.., t:.bml.wpwr, [!Uur § 21-fr 

b.. § 41-fr, P(x) O'lW~nLJ' 'l"l"'-fiiJnLb nL'bb'b WJbUffrufr tt(x) b.. v(x ) 
pwqJ'w'b'lwJ''bbr, np 

~(x)u(x)~f(x}v(x)==l , 

l!'b_'l nrmJ', ~wrbtfr t- t:.wJ'wrbl, nr u( x )-/r wuur~6.w'bl! tfrn~r t- n-fr9' 

u(x)=s 0+s1x+ ... +sn _1xn-r , 

ll.Juurb'lfr9 , zbnpt:.frq f( 0. )=0 t:.wqwuiUrnLp JWb, t:.burf.nLJ' t-' 
'l' (a)u(a)==l 

.k, t:.bmloupwr, z'bnrt:.frq q; ( a.)=~ t:.wqwuwrn'-fil lw'b, Jb'b~ uurw'bnr.J' b'b~' 
~-1 =u(a)==s0+s 1a+ • . · ~sn_ 1an-r , 

Uluutfrunq, p 'lwzurfr (2} urbu~'b nt_bb9"'l P"L"r t"tbJ'b'bur'bbrfr t:.w

J'wfun'-J'pf! ~wqJ'mJ' t- p 'JIUzmfr b'b(ilw'JIU2.ur• t:.b'b9 'JW t"t ~lfr'bfr nrn

'bbtfr P(x) 'JWZ'-"l! ' fl_t'bnrt:.bmb.., ~w'bfr nr J'b'b~ urbuJUb~, nr (2) urbu~fr 

~ I. 1 t"tbJ'b'bur'bbrfr 'lmJ'wrl! I. wrmiU'IrJwll! tfr'burrbtfru t:.IUr~w<J.nr t

.frJ'w'bwl JfriUJb wl'l labJh'bm'bbrfr' a.-fr wumfr-b.w'b'bbrn<J. 'lr<J.wd- wrmwr.IUr 

urnt{JJIILb'iJbpfr lfnpJIU~fr9'iJbrf!1 IUUfW ~wrbtfr t- utb'Jbl t:.hurf.JW[ IUr'JJnLb~fr 

frrw<J.wsfrn'-fJJn'-'bf!• bpb p 'lwzurfr'b 'l"'-'ll!'bfJIU9 'l"J"'fiiJnr'b nL'bfr P 'lwz

urfr J'p wu' p' l!b'J[WJbiiLJ', nrf! bnLJbUfbu utwrnL'bw~nLJ' t- f( X) p'u.q

J IUb'JIUJ'fr Jfr fr'bt-nr a.' wrJ' wur, b.. b(ilb P( a' }-l! p' 'lwzmfr P- 'b b.. a.' •[! 

utwrm'bw~n'l 'bqwqiU'f"'- 1';, b_'bfJIU'JIUzu,'b t-, WUfw P( a) b.. P( a') qm2mbpe 
~Jftlibli ftpwp ftqDtfnp~. f!'b'l nrn'-J' 'ilrw'b9 J'frp_b.. frqnJ'nrf/> t:.wJwutwuriUu• 

(uwbnL{iJJnLb uurw'biU[nL t:.wJ wr t:.IUr~w<J.nr t- P( a) 'lwzurfr (2) urbu~fr 

~ t"tbJ'b'burfr'b t:.wJ 1Uutwurwu(u1U'bh9'bbl P( a.') 'lwzurfr 

~'=b0+b 1a'+b2a '2+ .. • ~bn_1a'n-1 

t"thJ'b'burl!, nr'b m'bfr 'bnLJb 'l"rd-w~fr9'bbrl!' UriU'bnq wutwsn'-s<J.wd- t- {Jb
npbJ'wJfr br~rnr'J ~bUf!l 

U'b9'bb'b~ wl'l (1bnrbJ'wlfr wnwp_fr'b t:.frJ'bwiLIU'j, ~bufr wutw9"'-9,JIU'b[! 1 

f!'j,'l nrnLJ' qbp/..n,_J zwrw7-r<J.IUJ[! 'JriU t:.wJIUr "'-'lfr'bbr ~t.n'-ZP' lJ'bq 

mqwd- t- P 'lwzurfr <J.rw w'b<J.brwJblfr n ~2 wuurfr-b.IU'bfr f( x) pwqJw'b'lwJ'l!, 

b.. t.wr~w<J.nr _I; ~wttn'-9hl P 'lwzmfr' f(x) - /r wrJwm utiUrm'bw~n'l f!'b'ltwr 

bnt_J'I '1-pul t.wJ wr <J.br9'bb'b~ pwqJw'b'lwJ''bbrfr n'lt. p [X l O'lW~f! b.. WJb 

mrnt.b'b~ J'frJ1w'b9 t.bm l.t.wur<J.n'l 'lwubrfr, J'frb..'bnLJb 'lwufr Jby 'l9btn<J. 

Jbq urqwt) f( X) pw'f.J' w'b'lwJfr <J.rw piUJ-w'bbtfru Jfrl.'bnL J'j, J''bw9nr'll! 
ur<J.n'l piUqJ IU'b'JwJ''ilbrl!' llll ~brut wuwt), tp( X) I. ·~(X) pwqJ' w'b'lwJ'bb

rl! <J.hrw'fr1.mJ' b'iJ J'frJ..'bnt_l'j, 'Jwufr'b, bpb 'brwb9 UIIUrpbrnrfillnt_b'b urJ'
pn'll nqfr'b pwd-w'bqm.J' t- f( X )-/r <J.rw: 

fl/wJJIU'bw<J.nr<J.b'b~ umw9<J.wd- 'lwubrl! 'bzw'bw~bl A, B, c " WJl 

lnWttbpnq f. WJ'J 'JWuhrfr 'fnLJ'wr'b nL wrmw'JrJ"'lf! nrnzbb~ t.bmf.JW[ 

J'frw'b'lwJ' wJ'b p'bw~w'b h'liU'bw~n<J. : af.br9'bh'b~ A u. B 9w'b~w9w.t 7wubrl!' 
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eflurpb'b~ A 'JWUnLJ' nr£t- tp,( X) [pwqJ'w'b,.wJ' , B 'JWUnLJ'' nr£t- ~,(x) 
,.,f.J'w'b'lwJ' I. 'bziU'biU~J,'b~ xdx)•nq wJ'I pwqJ'w'b'lwJ'bbrfr 'l"'-J'wre' 

~1 (x)='f' t( x)+h (x), 

fr11~ 91( X )· nq' 'ilrw'b9 wrmw'lriiUlf!' 

6I(x)=='f't( X) · ~J(x): 

C'bmrb'b~ WJ.IJ' A 'JWUnLJ' 9"''b~w9wt) nrrfrz 'f2(x) p-qJ'w'b'lwJ, B 'IWW 

,,nul 9"''b~w9wt) ~2(x) pwqJ'w'b'lwJ' " 'bzw'bw~b'b~ x2(x)-n1. " 92( x)-ml 
(,J'wutwmwu(uw'bwpwr 'ilrw'b9 'l"'-J'wrl! I. wrmw'lrlwll!' 

~2(x) == 'f'2 ( x )t ~2 (x ), 

6~ (X)='f'2 (X) · ~2 (X) r 

, Cuur utwJJ'w'bfr Cf t( X) I. 'f2(X) pwqJw'b'lwJ'bbrl! utwur~w'bn,_J b'b J'frJ...., 

f.nLt'b A 'l"'ufr'b, b.., t.bml.wpwr, 'ilrw'ils r.p,(x)-r.p,(x) urwrpbrn'-fiJJn'-'bl!: 

. Wtr.W'b9 J'bw9nr'lfr pwd-w'bqnLJ' t- f( X )-fr <J.rw· wn bnLJ'b t.wur~nLfiJJwJ'p 
;' t od-ur<J.wd- " ·~ 1 ( x)-'¥2(x) UIIUrphrn'-PJnLbf!l lltuurb'lfr9 t.burlwLJ t- ' nr 

~~(x)-~(x)=['f' 1 ( x )+h (x)]-['f'2 ( x )+h(x )J= 

=['fJ(x)- 'f2 ( x )]+I~I(xl-•h(x )] 
(4) 

" urwrpbrn'-f1ln'-'bl! 'bn'-l'butbu wnw'b9 J''Uw9nr'lfr pwd-w'bq,,_J t- f(x) pwq

Jw'b'lwJfr </.rwz '1-w -Dfrzur t- I. 9;(x)-92(x) mwrpbrn'-f1Jw'b t.wJ'wr, 
, .ew'bfr nr 

· 61(x)-9d x)=='f'dx)•h(x)-'l'; (x)o/2(x)= 

= 'f't (xl+dx)-'f'J ( xJh(xl+ 'f'dxi~Jx ) -'f'2(x H 2(x)= (5) 

='fJ (x)[h (x)-h(x)J+I'f'l(x)-'1'2(X)]~2 (x): 
• 

} /4} r.wqwuwrn'-f1JnL'bf! 9"'-19 t- urwlfru, nr x1( x } I. x2(x) pwqJ'w'b'l'.uJ

;', .Lbrl! utWm~wbnt_J b'b Jfrl.'bnLJb 'lwufr'bz flu ~brut wuwd-, A 'lwufr 9w'b

f~·~IU9wd- pwqJw'b'lwJ'fr 'lnLJ'wrl! B 'lwufr 9w'b~w9wd- pwqJw'b'lwufr t.bur 

~.~wm~w'bmJ' t- J'friU'b'lwJ'wJb nrnzw~fr C 'lwufr, nrl! ~w[uqwd- t_t" wl'b 

* f!w'bfr9, {Jb t.wm~wutbu fr'btutfrufr pwqJ'w'b'lwJ''bbr },';., [!bmr<J.wd- A b.. B 
~;~wubrn'-J nrutbu tr'bbr~wJ"'9"'-9frl.'bbrJ>• WJ'I C 'JWUf! w'bqw'bb';, oil A 1.. B 
li:'fwubrfr <JnLUwp' 

C=A+B: 

i.' "tnl w'bw"'bu' z'bnrt.frq ( 5 )-fr, A " B 'lwubrnt_J' 'bbr~WJW9nLsfrt'bbrfr 
:~i!i,mrmf11n~'bfr9 ~w[uqwd- t.t" £ w1'b D 'JWU£!1 nrfr'b utwur~w'bn,_J' t- A-fro 

! "-'rsrrwt) 9w'b~w9wd- pw,J'w'b'JwJ'fr wrurw'lrJWLf! B-fr9 <J.brsrw.t 9w'b
•'+w9wd- pwquw'b'lwJ'nq. wl'l - 'lwu'b w'bqw'bb'b~ A I. B 'lwubrfr wpmw. 

'lPJmt' 
D= AB· 

8n'-19 urw'bl!, nr wl'b 'lwubrfr t.wJ'w{unLJ'pf!' nrn'b9 mrnt.bsfo'b,p 
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. 
pwqJ'w'i."l'"'J''ilbr/> Pfx] o'lw~f!• 'I:"LJ'wrd'w'it b. pwq•lw"iwm~J'w'b 'l:"r-
Jn'lnL{rJ1m.'b'ilbr/> 'ilz•{"'J J'nu}nLJ'/>9 t;.bmn 'lum.'b~LJ' ~ '1"'2m: Prn.f!, 

br~nL 'l"rJn'liiLPJm'b'ilbr/> t;.wJ'wr 'l n L '1: n r '1 b l" n L {iJ I Ul ';, iL UJ b 'l w

tfrnfubL/>nLf'Jw'il orb'il.[!'ilbr/> £. pw2fubl/>nLfiJwb orb'il.[!/> 

/>rwof."'9"nLf'lnL'ilf! p/>mul ~ P[x] o'lu:,.~nLJ' "'1'1 orb'b.[!'bbr/> />rwof.w9/>nL

P1·1L'il/>9t .[!"'';," nr 'lwubr/> ~~~wlnJ'UIJ'p 'l"rJ"'l'IL[rllm'b'ilbrf! t,w'b'fnLJ' b';, 

dll'f 'lwubrnLJ' 'l:m'bt{n'l pw'{J'w'b'lwJ''ilbr/> 'b~wmJ'wJ'p '1:"rdn'l'1Lf'lm'b'bb

·r/>'il1 ~ r n I" 'lbrf!• w~'iibr!.nrb'll, ~wmwrnLJ' I; f(x) pw'{J'w'b'lwJ'/> •lr•u 

wnw'iJ9 f/bw9nr'1/> pwcfwbof.n'l flUI'[J'WblfWJ''iJbr/>9 ~W'[J'I{Wd 'fUIUf!l u.J'I 
'lwu'b "''bo{w'bb'b.[! qpnjwl]wfi 'lwu 1.. 'b2w'ilw~b';,.[! 0 u/>J'of.nlnof.: f{x)-/t 
of.rw P"'Jw'bb L/>u r.p( X} J'bw9"P'1 mof.n'l pwqJ',u'b'lwJ'bbr/>9 ~"''lJ' o[wJ A 
'flUU" f,.wJ'Uir f,. U1 ~ U1 'f" r 'fWU ~JwnWJ" W~b 'fUIU(!t nrf! ~Uil[J'o[wJ ~ 
f( x) - /> of.rau pwrlw'bbl/>u -r.p( x) flbw9"r'1 mof.n'l pwqJ' w'b'lwJ''bbr/>9' 

1J.Ju"'b'lp9 p{unLJ' 1;, nr pwqJ'w'b'JwJ''bbr/> pwqJ'nL{Jiw'b J'b?_ />rw'l:nr.)bl/> 

I; J'/>wr<lb.[! .t, W 'iJ n L J' f!l 

'7-wubr/> pw'{J'mf/1..,';, J'b'p_ p w J w 'iJ J'"' 'iJ />r"''l"rJbl/>nL{JJnLb'il W"fW-

9,L9blnL f,.wJ'wr f,.wr~w<{nr ~ !JnLJ9 lnWL1 nr 'f"JnLfJJnL'iJ nLb" J'/>w•[nr/> 

'fbrf! ~WUIWrn'l 'fUIUI b. nr 'lrn~W~Uib 'fWU/>9 mwrpbr 8"''iJ~w9wJ 'fWU" 

f,.UIJ'Uir 'I:"JnLf'JnLb nLb" f,.W~W'fWr.J. 'fUIUI U.~'iJbr£nrbb, J'" W" n r ~l"b" 
f( x) pw'lJ' w'b'I..,J'/> 1.r"' pwJ..,<;,blftu 1 ~'ii•9"r'1 m<{n'l P"''I.J' w'ii'I"'J'

'ilbr/> 'f"'Uf!• "'1'1 'lwu'b w'b<{w'bb'b.[! tf[lwtl,np qmu 1.. 'il2"''bw~b'b.[! E 

u/>J' <{n L"<{: 
'~-/>9"L.[! "'IJJ' m<{wJ I; 'lr" l"'~w'b/>9 '""'rPbr A 'I"'Uf!l A 'fUIUP9 

"r"ibu 'ilbr~w 1w9 nL9/> l f!'ilmr<{ ..,J cp( x) pw'[J' wb'fwJ' f!, t;.bmiLwpwr, 1./> 

pwcfw'b<{/> f( x)-/> 1.rw wnw'b9 J";,"'9"r'1/>· nLUin" IL, b~wm/> nL'bb'ilwln<{ 

f( x) pw'{J'w'b'lwJ'/> ..,<iJ<{brwJbl" L/>'bblf!t "'1'1 br~nL pw'[J' Ulb'fwJ''bbrf! 

tfrnfuw'lwrd.wpwr "L"'r'l b'b: U.lu"i/>un<{, P [X 1 o'lw~nLJ' 'l"I"L{J I"L'b nL'ilb'b 

WJ'il"if:u/> u(x) £. v( X) (JMII[J'IUb'fwJ''ilbr, "r"'b.[! pw4_wrwrnLJ' b'b 

~(x)u(x)~f(x)v(x)==l 

t,w<{wu"'rmfJ J"''bf!, n rmb'l/> 9' 

~(x)u(x)==l-f(x)v(x), (6) 

(6) t;."'4_.uuwrnL{rJJwb w?_ J' "'Uf! f( X)-/> <{ru• P"'Jw'bbl/>u mwl/>u I; 1 
J''bw9nr'1• w1u/>'b.[!'b' "i"'m~w'bnLJ' I; E J'/>wof.nr '1wu/>'ii1 t;pb wl'b 'f"'Uf!• 

nr/>'il "i"'"'~w'bnLIII I; u(x) P"''I.J'w'b'I"'J'f!, J'b'b.[! 'bi_w'ilw~b'b.[! B-n<{. "'"i"' 

(6) f,.Wof_UIUWrttL{JJnL'iJf! 9nL19 ~lnW> nr 

AB==E, 

nrmb'l/>9' B =A_-,, u r"''iln<{ "'"i"'9"L91.wJ I; J"'r"'.f!-'ill.JnLr nt'lr"J"'~"''b 
'f"'U" f,.wJ'Uir f,.W~W'fUirJ. 'fWU" 'f"JnL{JJnL'iJf!t WJu/>'iJ.[!'iJ' Wof_UirUJ"-UIJ /; 

UIJ'iJ pwb/> W"',W9"L9nLJ'f!, nr 'fUiubrf! ~wqJ'mJ' b'iJ 'fU121n/ 
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• 

"L2w'bw~b'b.[! "'1'1 IJIII2.lhl! P-n<{ h 9"LJ9 mwb,Jl, njr WJli fiwfiqlmw
finuf ], p qwzmp. efiqtruJfinuf: p '1"'2UI" I"LrWJ!UI'ilnnLr a. l;lbJ'b'bmp'b 

t.wJ'UI"fWinWU[uUI'iJttLJ' t- J'" 'fWU J, n(lf! ~wqJ't{wJ I; f( X)-/> "-r"' flUIUUI'iJbl/>u 

a J''b"'9"r'1 ut<{n'l P"''l'lw'btfWJ''ilbr/>9· />'il.[!f!' a. l;lbJ'b'bmf!, '1/>m<{bln<{ 

"r"ibu 'lr"l"'~"''b "'um/>D.w'b/> pw'{J'"''b'lwJ', "fWUJ~wbnLJ' I; "'1'1 'l"'u/>'b1 

U.n t,UIInnt~ mbu.[!/t P"L"r 'lwubrf! p '1"'2UtttLJ' 't"''lJ'nLJ' b'b p 'fW2m/>'b 

ft'lnJ'nr:P b'bfiJw'1"'2"'' Pu~w"ibu, t;.wJ' "'"iwmwu{uw<iJ,L{rJJw'b tfrnfuw'lwrd. 

' j/>wrcfb.[!nLf'lnL'iJ'iJ w/f'iJbr£. 1;. J'1nLtt ~n'lJ'P9t WJ'I 'fUIUbrnLJ' np"fhU bbr

ltUIJU19nL9/>l_bbr ~wrbl" I; f!bmrbl p '1"'2'"" l;lbJ'b'bur'ilbrf!• nLumfr P-/r 
tLbJ'b'iJm'iJbrft CfnLJ' wr/>b ( UlrUJ"''frl"'l"b) ~f,.tuJ'W"fiUUJUIU{uw'iJ/> f,...,J' W"fUI

UIUIU{uw'iJ 'l"'ubr/> Cf"LJ'wrf! ( "'rm"''lri"'Lf!)' l,bml...,pwr, t;.butw'lwJ"LJ' 

J'b'iJ.[! />rw<{m'ii.[! nLbb'iJ.e l_UJwppbrblnL p 'fU12UJ" l;lbJ'b'iJm'iJbpf! 'iJpwb9 

'r.wJ' "'"i"'mwu{uw'iin'l 'l"'ubr/>9' 

" t/.bnw"ibu, X -n<{ 'b2w'b..,~b'b.[! w1'ii 'lwup, "PI! ~"''lJ'<{wJ I; f( X)-/> 
"-rUI pwJw'bbl/>u X J'bw9"r'1 m<{n'l P"''lJ' wb'fUIJ''bbrfr9: U.t'l 'f"'Uf! t;."''b'1/>

UUI'ilnLJ' I; P 'fU121nfr J'frUI'ii'fwJ'w~'iJ npn2w~" l;lbJ'bbmf!, £. J'b'ii.[! 9Uib~tu

'iimJ' /s'iJ.[! 9"LJ9 lnUil' np WJfi ~lUn.WJDLif ), npllj_bU ruptfrum f(X) pruq
llrufiqwur fiwuwp: 'l-/>9 nL.f! 

f(x)=a0xn~a1xn-1+ .. · · -j-a
11

_ 1x+an' 
I 

"~~2w'bw~b'b.[! Ai-"" p '1"'2UJ" ai (i=-=0, }, ••• 'n,) l;lbJ'b'bmft'b <{br!.nLJ' 

\ 'ii2<{wJ frJ' UIUUJn<{ t;."'J' Ul"fWUJtuu{u..,'iin'l 'f"'Uf! iL '1:m'bb'b.[! 1 (rib />'ilt_/r I; t,w

. 4_/Uuwr p '1"'2w/> 
· A0Xn+J\1Xn-1+ • . · ~An_1X+An (7) 

tLbJ'b'bmf!' Ai 'lwubrfr 'ilbr~"'l"'9"'9/>t'iibr t;."'J'"'r"L""- ai, i =O• L ... , n, 
. !;lbJ'b'bm'bbpf! 1 />u~ X 'l"'uft 'ilbt'~"'J"'9"L9/>t' X P"''I.J'"''b'I"'J'f!, iL o'lmw

'l"r~bln<{ 'fwubrft 'fnLJ'"'rJ'w'b iL P"''lJ'w"iwur~J'"''b uwt;.J'w'iinLJ'f!, J'b';,.[! 

Umw'bnLJ' b'ii.[!, nr (7) 'fUIUnLJ' "i"'rnL'iiUI~"nLJ' I; />'ii.[!f!' f(x) fltUI[J'..,';,

IJ"'J'f!: UUI~W~'iJ, f(x)-'iJ UIRUI'iJ9 J"iiUI!J"P'f" pwJw'iJ<{nLJ' I; />'il.[!'iJ />r "-r"'' 

.. £., f,.bmfLUipwp 1 "f"'pl[<{nLJ' /; 1 np (7) 'f"'Uf! 'lP"I"'~"''iJ 'f"'U /;: U.lu"f/>un<{·, 
I 

(7 )-ttLJ' Ai 'lwubrf! tfrnfu"'r/>'bb1n<{ P '1w2u•ft 'ilpw'b9 t;.wJ'w"iwmwu-

{u"''bn'l aj l;lbJ'b'iJur'iJbpn<{t J'bb.[! UUJw'iinLJ' b'ii.j!> np P 'fU121nnLJ' urb'lft 

~· .nLbp 

' .t.-<{wuwpnLf'JnL'ilf!, "'Ju/>'b.[!'b' />rn.f! nr X 'fWUf! f(x) pw'{J'"''b'f"'J'" 
· IUpJ' wmb /;I 

," u pU1'iin<{ UI.JUipUt<{ttLJ' I; UlpJ' UIUJ" 'f"lnL{rJJtU'iJ .Jbrwpbr l"'l pbnrbJ' Wf" 

-4UUf"'9"L9nLJ'f!.1 b~wurb~.[!> np, np"fbu p "b p 9 'ii b l n" "r w ~ ou iJ 

.. [J<{hr/> '1w2mf! iL f!'b'fnL'ilhln<{ f(x)=x2+1, J'b'b.[! ~umw-
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t.w't,p ~rtJ»flk,e» /.ii.Jbrl! ;.m~u.}t ~wn.n,_ 9 J'w'h Jft h'lw

'h"' ~ k ut 

ll.rJww/t 'l"l"'-Pt"''h t[brwphrlwl [ilhnrhJw1~t9 ~-rn'l b'h wrwwd-tJ.bt 
1\lunh.JU'h,e'Lbp. 'i#J'wb 'hrw'h9, nrn'h,e wplllwd-tJ.b9ft'h ~nJ'uub.eu (lt[bpft 1\w'h

('Uit;.IUzt/./t 1\ftJ''hw~JUb fi!bnphJ'wtft9 § 24-m.J: b•u/u J'ft 'lfturn'ln'-filJnL'h 

w'iJb'iJ,e: "ltw'iJft U(' f(x) pwq_J'IUbtpuJ'ft J"'-f'IU.eJU'iJnn'-(' X-C 'fJIUJft'iJ UI('

IIIIU'J('/tl_ w'ht[bpiUJblft {;, JU"'fJU IUJ'h "'1/un,e (; Jur'hft f(x)-/t ,..'ht[bp"'Jblft 

IU('UIIU'J('/tt_'iJ6pft J'ftw~ t[bp[nLdnLfiiJIU'iJ J'b2_: 

f( X )-/r IU'ht[hp,..Jb L/t III('UIW'lf'P t_'hbpft t[bpf nL Jmfi/1111'h Jbt_ 'lJ IIIJ/t'h 

JU{'Uliii'Jf'frt'hbpft fi/ftt/.(!1 u~»~IIIJb• t/r ~~~~l'"'l 'lb('JU'I.Uib9bl wl'l pwqJ'w'h
'lJUJ'ft wuurft6.w'hftst rtb'h,e um~»bnr.J' h'h,e 1\burkl,..l ,..l''lln'-'h,e(!• 

n mumpum6p f(x) pmq_t.fm6qmt.fe P qm2mnd lpnpniJ. k nt.6b!iw1 
ni_ m~bl~• 11mG n mpd'aun, bp-b Gnt.Jfipu~ mpt.fmm6bp~g Jnt.pmpmG
tJnt.p(! nwzqbGI! WJUI!IIIIi m6qmt.f, pGpqpujlG k Gpm pmq_d'mutmmjlqm.
ftJDt.fi(!: 

P 'l"'zurft t[p111 n u1Umft6.w'hft f(x) p1UqJ,..t'l ... Jft t;..,.J"'I' qbptnt.a
umG I}ID2W w'iJt/_IU'iJb'iJIJ p 'lwzmft IUJb"'fftup Q {!'iJ'JliUJbntJ{!, npnLJ' f{ X)-p 
1\wrfJU(' ~UI fl IU('J'wr.n (1\wztJ.btnt/. flW'I_J'IU"'fUILn"~ UI('J'JUr.n'iJBpb WJb,eJUB 

wb'liUJ, pbl_UJ/tu/tb (; bp~»b9 fJUI'l.JUIUJIUt.np~nLfiJJnLbf!)l ~buth.1Uprup 1 Q 
'JIUzr.n/r qpw f(x) pwqJ,..'iJ'lwJ'e yt[hptm.Jt[ft 'lJwtft'h ~»putw'lpftt'Lbpft• f!b'l 

npmJ Q 'lwzr.nft 1\bur,..'lw nt J'ft f!b'lfJUI'iJn,_J' wr'lb'h t/r ~wf'"'l f(x)-Jr 
1\JUJ'IU(' 'hnp IU('J'wutbbp WILIUf_UI!Jbb[t 

P(x) o~t_m~J.lg qbpgpwl} Jnt.pml!mfi!Jnt.p f(x) pmq_t.fmliqmt.fjl fiw
ump P qm2mJ1 qpm qnJnt.pJnt.li nt.Gp qbptnt..d'mG flW2m: 

fopn,e, hfilh n(n>l) w:..r.nftb...,'i#ft f(x) p..,qJ..,'iJ'lJUJ'{! P 'l..,zr.nnur 

nt.'hft n "'{'J'JUm, IU"'fiU P-t ft'h,e{! lttl!'h/t tJ.brtnLJJ'JUb npn'hbtft 'J:IIIZLnf!l fouy 

b[ilh P-/t t[p- f( x)-l! t/t t[hplm.Jt[nul 'lJIUJft'h -rr.n ... 'll'ftt'hhpft, ..,"/_ 

qbpobbb,J! 'iJpiU nl_ 'f~IUJ/tb Ulbt/_UpllldUtft <p(X) IU('LifUI'J:('/tl_'i#Opp!J J'by{! b., 

wpJ'wr.nft 'lnln'-fiJIIIIb t[bpJUpbpJ~l [ilbnphJ'wl/t 1\[,J..,'i# t/.('JU• P-'h f!b'llwl'hb'h~ 
JJr'htk q;(x)-/r wpJ..,m "''"'l'm.'hwltnq P' 'JIIIZLnf!l fJpb P' 'J:Uizurft t[p111 

f(x) pwqrlw'h'lwJ'e 'lhn.hu t/t t[bp["'-Jt/.nLJ 'l,j..,lft'h wpm..,'lpftt'hbpft• ru"'ur 

'hnp/r9 f!b'llwlbnLrl b'h,e_ 'lwzme' umb'lJbtnt/. rupJ'wr.n J'hwow.} nt 'ldwJft'i# 

w'htJ.brw~btJr wpmw'li'Pt'hbpJry Jb~fr 1\wJ'wp ku: t/.brp_w<[np [iJt/.n'i ,ewl-c 

lbl'ft9 1\bmn, Uly'hbpkrupwp, Jb'h,e 't'lw'h,e f( X)· ft I:,,..J' wp t[bp[nuJJ' ,..'i# 

'JIU 2_UI ft'iJ I 

~-~~~-'h-tft (;, np f(x)-e YIUf'U'l (; nL'hb'hwl tJ.brtnLJJ'Uib 2_1Uin 'l:wz

urbp: 'Jwpb{/t (;p WUJUI9U'-9/,b np p 'J:W2_Uif! b. f(x) put'l.J'wb'J:IIUJ'ft fl 1\wu. 

W('J'JUur'i.bp ( n{rt.nb'J. fl-{! UIJ'J: pwq_J'wb'JUIJ'ft t.Uut.npb.wb'is /;) UJW('nLbiUffnlf 

pntnp 'ht[wqw'l"'-lb 'l:'uzr.nbt,'h ftqnJ'npl/> h'h /tpwpt u ... ~wl'h, J'b'h,e tb'h.JJ 

o'l111t/.fr w1u "'fb'ln'-J'ft!J £., 1111'1: "'futm6.u~tr.nt[, tb'h,e pbpft• bpu' :U"'i,..9n'-l9f!~ 
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f\uutd'matmm .. it mr.f ... UtGI.Pt twfurlp'l Uf.Ui(tUif[iWf/.n'-J "'"'f"'9n'-y

qby, np 0 p'i#nLfilw'l{'/tt nL'hbyn'J. P 'lwzur/t 41'w f(x) pwqJ,..'h'lruJ'f! "'l'h k 

J'f!UIJb Ullb 'lb"'f.enLJ' t_nLbfr fJIU'I_J'UI"'fWUI"It UI('WW'J:('/tt_bbp> h[tfb but qrn
/rtut'JUI('AUI{'UI(' "'fW(''I_ (; /t(' wdUib9Jut[/t 1\bm, /tbl_"'fbu bwk bzt/_u91 np p 
tj:Uit.t.n/t t[pw f(x) pwqJ'w'iJ'I:,..J'ft p..,qJ'wUJUir.nfty wprnut'l('/tt'hbpft pur9UI

It..,ln'-fill"'- 'hfts 1\bmunLJ' (; UIJ'l"''P"" wpm'-"'ll'Pltbrft PUI9UIYUIJnLfiJ fnl bf! p 
'fUI2_1U" !JIUb~U19UIJ P f!b'J:[UIJbJ'w'iJ t[putl IJftputtr.R[nt/. UIJ'J UIJlt 'lh"'f.enLJ' I 
bpp p~t r;...,t'l:ftu..,bnLJ (; f( X )-fr r;...,.rwr t[bptnu!.r..,t 'JUizm, k '>ftzbtntf 

pU1qJ'w"'fUimJ*y wpJ'•m/t uwi\J'wbnLJ'(!, Jb'h,e UtnUibnLJ' Lb.[! 1\bUtb.Jurl 

.. l''ll"'-'h.ee' · 
bp-b 0 p.fim.p-rnqpJ.li. n~.Gbgnlt_ P qm2wJ.l qpm f(x) pmq_tfmliqmd'e 

qbptnt.l)t.fmli wqm~ qm2mnd i_nLiip pmq_t.fmtqmmpq mpd'mwlibp. rn"lm 
G.w l}ln}umqmpltmpmp tqmpq_ k jlp f'(x) mbmGgJmtlt fibm: lmqmqmpam
pwp, bp-b f( x )-]! l}ln}umqmpnmpmp "lmpq_ }; J.lp w.\mfigJmtJ.l libm, m"lm 
6m jlp qbptm~t.fmli qmzwbppg n1 d'bqnt.d' i_nt.GJ.l pmq_tfmtqmwjlq rnp
umwlibp: 

U.
1
uurb'lft9• .!wu'hwt[npUIUJ.bu, pfttnLJ' (;, np 0 p Gnt.p-mqpjli_ nt.fibgnq 

p qmzmjl qpm' mGqbpm~btJ.l f(x) pmq_d'mGqmt.fe i.P ~mpnq ndibfimt 
patq_t.fm"lmmjlq mpt.fmmlibp WJI} qmzmjl lL Bi_ t.fp (!fiqJmJfit.fmfi t.fb2: t/.bp

t'"t/_np p'iJnLfiiUI'f('/tl_ nt..bbsn'J. 'JUI2_mbrJr 1\wJ'UI(' UIJU "'fb'Jntrf{! 'JW'JUI('ULJ' 

t ftpwt[LUs/t ·Lft'hbtn'-9• J'ft l>r.u'h'l"'rlwb,e 1 np 'itzw'h,..'twlft 'lbl' (; fttw'lmJ' 
"JUizmbpft e'h'll:,..,um .. p mbumfiltrub ilbp_: 

fJqrUI+LU~U[nt[, bzb'h,el np ~utJ'LU~JU~r.u'iJ 'JU12_Ul/r 'fb"'f.enL.f "'fUir;."'fUib-

1/_nt..J' b'h u tf.ftburft p..,'iJ..,Akbpf! ( urliu § 24) • ..,l'l 'lb"'',enLJ' p..,qJ'w'iJ'l..,J'ft 
.,.p,J111111'i#bpf! t[bp91_nL.! b'h wl'l: pwqJ'w'h'lwJ'ft t[bp[nLJrlwb 'lwzmbp/t9 

npk(; J'b~nLJ'I 

§ 5o•. fl.wg~nbwt ljnmnpwljbbp~ IJ.W2.Wf! 

fl.mgpnlimt qnmnpm~G.bpjl' § 25-nt.tl' 2mpmqpqml} wbunt.p-JDLU(! 
tPlt4. tq mfitq wfiq nu( k lirnL. qmd'mJmqmli lijld'Gm~mli qm2mlt qbtq}!nt.t.f: 
Y~it-t'h ftp1Uyru'h pt[brft 'l..,zw/ts lt..,J'..,lw'tw'h P 'l"'zurft'h w'hy'hblftu 

UJ_bm,e (; 'lb'h 'hbr.nt[ft f( X) U1pt.nU11\utJLn1HfilJnLbf! np"'fbu X tfrmfrnfuwy..,'h/t 
. g(x) 
:lf.'n 1. b /19ft Ul 'lftmwpybln'- mbuwltbw[!1 ,eLU'hft np utJb 1 Jr'ht''lbu Jb'h,e '1/r-
-b'hJJ, yftpwn.btft l_(; wp'lb'h pwqJ'wb'lLUJ''hbpJr 'iJy..,mJ'wJ'p: lf£p urll'l_IL 

Ju'h'l:ftl' (; 'll't[..,J npnzbl, filb ft'ht"''ftuf;"' ftJ'urum (; 1\wp~Uit/_np t[bpw'fpbt 

IUJ'J: UI('UIW/:,LUJLnrtLfiJJnLbbbpftb uttb 'lb"'f,enLJ'1 0('(1 'fnpdwitft9bbpf! "'fUIUI

ItwbnLJ' b'h ~..,,r..,1 ..,~..,'i# p 'l"'zurft'h: ll.<fbtft -b.z'lrftur' J'b'h,e n1.qn,_J b'h,e 

;_..,n.nt.sbl ,.,1t"''ftuft 'l"'lm, npft J'bt_ "'fwpn,_'it..,yt[bp p..,qJur'h'liu.!'hhrfr 

P[xJ O'J."'Yf!• et'l np11LJ'' UIJb"'fbu, npUJbuqfr UIJ'l bnp 'J:Uizmm.J' UUII\Jw'it

-4,wJ 'lnLJ..,pJ'urb £. pwqrf..,UJwur~J'w'h 'lnrJn'ln'-fillnLbbbp[! p..,qJ'w'it'f..,J-
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'i.br~ tq.uu.JwJp "~rwnbt~u ~wJr/k"tbfr'ii P[x] o'lw~mJ' ~wmwr1.n'l '1"£'"' 

Jn'lm{cltnt'ii'iibrfr t.bm. w.J.btfr ~wr(.' P[xJ o'lw~[! "fb111.e t tfr'iifr wl'l 'iinp 

'fW2mfr b <j, fi1 Ul 0 'l w"~t llrLU ~n'tzJ'frsJ WJ'1 'iinr 'fW2.Uifr J"L('W.[!W'iiunLf 

!;;lb'J'b'iim "fblll.[! (; 'iibr~wlw91.fr (wJ'l 'lwzmmJ' ,;rnz.J.wa pwd-w'ii,fwJi 

frJ'wumn.J.) br~m pwqJ'w'ii'lwJ''iibrfr .[!w'iinr'lfr mbu.[!n.J.: ft'iit"lbu wlJJ' 

9"LJ9 ~~~~r1.fr· wl'l"Lfrufr '1'"w2.111 wJ'b<j, J'fr P-fr t.wJ'wr ~wrbtfr (; ~wnmsbt. 
ws'ii 'iizw'iitu~nLJ' b'ii PI X) ( w'iif.wJIIl£! -Jbrs.J.wa t ~l"£' rJrw~w'l<>brfr J'bp) 

J.. w'iiqw'iintJ' b';, n.wg~nfimt ~nmnrw~fihpr qm2u1 p 'fW2.LnP 1.rw: 

'Lwfu b'ilfilw'lrh'ii,e, "r P[x] o'lw~'ii wr'lb'ii t.w'ii'lfruw'iind t J'fr nrt...t 

Q 'fW2.111fr b'h[Jwo'lw~l bfilb f(x)-c l.t g(x)-c ~wJ'w1w~w'ii pwqJ'w'ii'lwJ'

'iibr b~ P(x)-ps· £!<;,'1 nrnd g(x) + O, . Ul"fW Q 'lwzmntJ' 'l"J"tfi/Jnt'ii 

nt'iifr J'frwrd-b.f!nrb'ii nrnz1_wa (;l/,J'b'iim, "£'£! f.wtJ.wuwr (; f( X)-£! g( X)· fr 
tJ.rw pwd-w'iibtm9 wnwp_wswJ .[!w'iinr'lfr'ii1 ft'iit."lbu un.J.nrwpwr 'lwzmfr 'lb"l-

.J!"LJ', w/'1 t"tbJb'iim£! 'iizw'iiw~btn-J f(x) -nq, Jb'ii.[!, .[!w'iinr'lfr uwf.Jw'ii-
g(x) 

Jw'h t.frJ'w'ii .J.rw, ~w['"f[ b'il.e 'IE'bl 

f(xl 
f( x)=g(xl · - (I) 

g(x) 

f.w.J.wuwrntfiltm'ii£!1 nrutb'l W('UlUI'f('JUif(! f.wr1Jw1.nr (; f.wu~w'iJwl Q 'fW2_• 

utntJ' f1Uif(J'UI"fWUl~J'UI'iJ frJ'wuutntJ.I ~W£'117 (; "fUIUJUit,bl, "(' nrnz .J!UI• 

, f(x) ~(x) 
'hnr'l'hbr -- L. -- tfr'bb'ii Q 'Jwzurfr J'frL.'iintJ'h ttbJ'b'hu'£!• 'lf'w 

g( x) ~(x) 

f.wJ'wr "fUIJJ'UI<j,(! ~nmnrwlfbbrfr f.wquwwrmfilJw'iJ untJ.nrUI~Wb "fWJJ'w'iJ'iJ (;' 
f(x) (O(x) 
--=-' -. - wJ'ii L. J'frwJ'ii w1'h 'lb"l.J!"LJ', brp f(x)·f(X)=rp(x)g(x)• 
g(x) ~(x, 

f(x) cp(x) 
ftu~w"lbu, bfilb --=--=0., W"fW• [!UUl ( 1)-fr, 

g(x) •;;(x) 
ftx)=g(X):l, <f(x)= •-J; (x)a, 

f( x)o/(x )= g(x )o/(x )a=g (x )q;(x), 

~wltw'lwrJ.wpwr• bfilb P[xJ o;zw~mJ' pwqJ'w"lwm~J'w'h frJ'wuurn.J. 

f(x)·HX)=g(x)~(x)=u(x). w"lw, w'hs'bbtn1. Q 'fWZUJfr'ii, J'b'ii.[! UUJUJ• 
'bntJ' b'h.[! 

f.w.J.wuwrntfiltnt 'b'hbr£!1 

~ 
g(x) 

u(x) 

g(x}<jl(x) 
cp(x)_ 

<j;(x) 

u.,'hntf.burl., t.bzur (; urlw'iibl, "f' Q-fr sw'b~wswa (;lbJ'b'hm'bhrfr 

[ nrn'h.[! P[x ]-ps 1."rsrwJ pwlf.J'w'h'lwJ''bhrfr .J!W'hnr'l'iihr h'b] 'f"L J'wrc [.,_ 

wrlllw'lrlwl£! 'iinrfrs ~wrnq b'b 'iihr~w1w9qbl wl'l"Lfrufr .J!w'hnr'l'hbrfr 
352 

',.bu.[!n1_, c'h'l nrm J' frw1.wsfr b'h ~nmnrw~'hbrfr lJnL J-rJw'h L. pwq

Jw"lwur~J' w'ii un.J.nrw~tu'ii ~w'i~n'h'bbrf!' 

_TL+ cr(x)_-l f(x)~(x)-j-g(x)cp(x)' 
gtx) ·~(x) g(x)'f(x) 

(2) 

f(x) cp(x) f(x) · cp (x} 
--. - -·-= : 

g (x) t\'(xl g(x) · o/(x) (3) 

flu~w"lbu, w1u t.w1_wllwrmfillnt'h'iibrfrs I"L{'w.[!w'ittJmrp br~"L J'w

ubr'h (;l pwqJ'w"lwur~btn1. g(x)·H x) wrlllw'lf'IUJL"1. J.. ~frwnbtn1. {1)-c, 

·. Jb'ii.[! ~uUJw'iiw'b.[! P( X) o'lw~11LJ prw.J.wsp f.wqw"wrntfiltm 'b'iibr: ( 2) In 

( 3) f.w.J.wuwrnLfilJnL <j,<j,brfr frw1.wsfrntfilJnL'iJ<j, wrrftf t,bUil.nLJ' (; UIJ'iJ pw

'iJfrs• "£'• Q 'fU12_utiiLJ' f[('"JP pwrfw'iiwrwr'iibrfr £1W9W~WJ11Lfi1Jw<j, z'bnrf.frt[,. 

ut11w91_wa f.wt[wuwr'IL{il 1nt'h'hbrfrs J"Lrw.J!w'ii}_JnLrf br~nL J'wubr'ii tt ~~~~

rbtfr t ~r6wurbt 'lr"tfrs wwrr"r g(x)·,P(x) tthJh'hur'iibrn1.' wnw'h9 t. ... -

1.rwwrmfi11nt'ii'iibrl! fr'wfumhtm 1 

ll.1u 'hwfu'hw~w'h 'lwurn'lmfiiJ'IL 'b'hbrf! J'b'l f.ntzmJ' b'h w1'h nt'lfr'h ·~ 

nrn1. J'b'h.[! "fbUJ.[! (; c'hfilw'iiw'h.[! p (X) 'fUI2_UI£! ~wnmsb lfru I '1-frsnL.f!' 

ur.J.w.'a /;'h ~wJ' w1w~w'h P 'lwzurc L. 'hrw .J.rw pwqJ' w'h'lwJ'hbrp P [X}! 
O'lUI~£!1 Pw'lJ'w'ii'lwJ''iibrfr J"L[IW.[!UI..,}_JnL{' ~wr'lw1.nr.J.wa f( x), g( X) f["LJ-

'lf'ii, nrurb'l g(x)+ Q, J'b'iJ.[! f.wJ'UI"fUIUJUIUfuw'iJbs'iJIILJ' b'iJ,e ~ upJ'-
g(X) 

1"L£!• "£'£! ""l.1.ntJ' (; llwgJ!nfiwt ~nmnpw~' f(x) fiwlfmphml 1. g(x) fiwJ
mwpwpmll C'h'l'IJnLJ b'b.[!, nr UUI pwlf.J'w'ii'lw.rbbrp ur.J.wa 'l"LJ'ffb. 

t.wJ' Ul"fWUlwUfuw"lln'l ufrJ' ""l (; J'frws'h, ,ew'hfr nr P[x 1 O'[W~nLJ' pwqJ'.w'ii

'fUIJ''iibrfr pwd-w'unLJ, c'h'lt.w'brw"lbu wuwa' w'iiprw'lnr<> blf (;' pu"i P[x] . . 
o'lw"l! 'lbnl.u "l J'fr 'lwzmntJ' tf "lwrm'hw".J.ntJ'. bfilb 'hntl'hpu" g(•.X)-e· 

f(X)•p f.wJ'wr pwrfw'iJw('W(' !;;1 f(x) 'iJnr ufrJ'1.nL'iJ WJrfJ' f.wr~wt/.'nr /;: 
g(x) 

urwrpbrbl wJ'iJ pwqJ'w'ii'lwJ'fr9• "{'£! umws1_ht (; "{'"fbu .[!w'hnr'l' f(X)•(!' 
g(x)·fr 1.rw pwd-w'hbtm9' 

f(x) 1l(x) 
ll.JJJ -- J.. -- nwspn'hwl ~nur•rw~'£br'h w'h.J.w'hb'h,e firwv 

g(x) 't(X) 
fiaul WUW(l' 

f(x) ql(x) --=--. (4) 
g(x) <ji(x) 

bfiJb P[x] oqw~nLJ' urb'lfr ntitfr f(x}t.p(x)=-g(X)Cjl(X) f.wqwuwrn<fi1Jnt'h{!t 

· lJ.~'iJbrl. (;, nr JllL('W.[!UI'iJl.JnL(' "nurnrw" f.w.J.wuwr t pb.[!'iJ frrb"b, fb}_

Uf.bD 'ilwl., b[ilb J'fr ""U7nrw" f.w.J.uiUwr (; JlntuO'h, w"lw J.. br~rnr'lil 

'tt f.w.J.wuwr (; wnwp_f'hfr'h1 ll."lw9n<sh'h,e f.outJ.wuwrmfilJw'h wl'l 'lw'l.w-
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-frwrfr + tf {u Ul 'iJ 9 /, £ fr tr L fill tr L 'iJ {! ( ur r W 'iJ '1. fr ur fr" tr L fill tr L 'iJ f!}l '1-fr-
9 frL.(! uuJ UIJ il'b ( 4} !.. 

~=~ 
<j.·(x) v(x) 

r.."'t[wu"'rnLfillnL'b'ilhrl!' P[x] o'lw~IILJ 'ilrw'b9 t:.wJwrJ-hl! 

f(xJo/(x)::g(x)~(x), ~(x)v(x)==o/(x)u(x) 

t:.wt[wuwpnLfillm'bfr9 p{unLJ I; 

f(x)v(x)o/(x)==g(x)~(x)v(x)=g(x)u(x)o/(x) 

-

(5) 

/,_ /:,/;urf..wpUir, 'l.rnlfr'iJ n}_ /:,Uit/_WUUir ( nr"J/;u ~nurnrw~'iJbrfr9 J'h~fr {:,UI~-

urwrwr) ljl(x) P"''I.J"''b'l"''lfr t/.r'n ~rt."'urbttn9 '>burn uurw'bnul b'bl!' 

i(x )v(x) ==g(x)u( x )• 

nrurb'f.fr9J ~nurtr[IUI~'iJbrfr '>Uit/_UIUUirnLfiiJw'iJ UUit:.J'w'iJJ'UI'iJ t:.wJ'wd.wl'iJ\ 

f(x) u(x) 
--= - - , 

g(x) v(x) 

nrf! f.. "/_Uir:.Uif.'l_t/_trLJ' /;r UI"/_U19frL9btt 

. . l.,UIJ'UI{uJ'p.b'iJ.(! UIJJ-J' J'fr 'fUIUfr J'b2_ (1tr£11r Ull'iJ ~trUinrw~'iJhre• nrn'iJ.(! 

t:.Uit/_UIUUir b'iJ mt[UIJ iJ'fr n[i£.1; ~trurnrUI~"' f.., t:.burf..Wf'Uir) '>wt/_UIUUirtrLfillw'iJ 

pn{uw'iJ9btfrtrLfiiJUI'iJ z'ilnr'>frt[, t:.wt/_UIUUir b'iJ frrUirl IJfilb J'fr IJWUtrLJ' 

~UI 'ftrbb J'fr fttrurtrrUI~J nrf! lfr "JUirtrLbUI~t/_nLJ' J'fr Ull£ 'JUIUtrLJ', W"/_WI 

frb}_"/_bU t:.burf..trLJ' I; t:.Uit/_UIUUiptrLfiiJUib ptr{uUib9bl~nLfilltrLbfr9, Ull'f bfl~trL 
'JUIUbrf! tr}_ J'fr (!b'Jt:.UibnLr !;lbJbfJur l_trLbbbt 

U.tu"'frunt[, Pix] o'l"'~fr P."''I.J"''it'lwJ'bbrfr o'lb"LfiiJwJp 'lrtJ.wJ p.n

Lnr trUI9frn'bwl ~nurnrw~'bbrfr t:.UIJtu{uJp.nLfiiJ"Lbf! urrn'>t/_nLJ I; frrwr 

t:."'"-"'""'r ~nuu•r"'~'itbrfr nt_rfrn{ut:."'""fn'l 1wubrfr: U.1J-J Jb'b.(! 
9Uib~UibtrLJ' bb.(! '>Uit/_UIUUir ~nurtrrUI~bbrfr 'J W U b r fr IU l 'J p W ,_ 

J' n L fill u; 'b Jb2_ "'l'b"ibu ""'r:.J "''bbt r:."''br"'""'z'/w~Uib 'lnrJn'f.nLfiiJnL'b

'ilbrf!• nr"ihuqfr "'1'1 P"'lf.JnLfillnLb(! 'l .. zur tfr'bfrr '~-t•w t:.UIJUir Jb'b,e 

n."'9frn'b"'l ~numl""~'bhrfr '>bur 'lnrJn'f.nLfiiJnL'b'bbre ~u"'t:.Jw'bh'b,e t.. 1nLrw

l!"''bl./nLr Ulb'fUIJ' ~UitrtrL'fbb,e, nr 'fnufwrbtfr'bbrfr (~UIJ UlrurUI'Jrfrl.bb

rfr) •frnfuUirfrbnLJ'(! brUI'it!J t:.wt[wuUir ~nurnrUI~'j,/;rntJ. 'ftrLJ'Uirf! (~UIJ' 

wrmw'frJW£(!) pnfuUirfr'bmJ /; btrLJb"J/;u r:._Uit/_WIIIur ~nurnr"'ftnt/_: 'J-UI 

[ilnLll ~"'"' {unubl ""'''"'""'r ~nurnrw~'bbrfr 'l"'"bt•fr 'lmJwrfr t.. "'r"'"'
'IC'lwtfr Jwufr'bt 

• , tlfi.1UW"/_bu wbbb.Jl t:.burf..lwl 'JfrLntrlf_trLfiiJnLb(!J nrf! t:.hurUI'fUIJIILJ' 

r.."'-6.w{uw~fr ~~frruc•Jfr· nwg\mlirutlJnmnprulJe qrualinuf }; \tpbli fiwqruump 
qnmnpmq, bpb lipw flruumphe U flruJmrupwpe prucpfwupum~qnuf bli. 
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,· qpnJ~9 mwpphp tf~L.fin._J(j pwcpfwGqmunq qwu ~p6wmqnd bli gwli~w

,gwa- 2liqfiwlimp wpmwqphnq: fou~w"ibu, 

f(xl f[x)h(x) 
--= I 

g(x) g(x)h(x\ 

, .(!w'bfr nl' P(x] o'l"'~mJ 
f(x) [g(x)h(x )l==g(x)[f(x)h(x)]: I 

IJ.UI9frn'b"'l ~nmnr"'~'bbrfr qn._urupmue Jh'bl! ""'r:.Jw'bmJ h'b,e 

.. (2) pm'b"'at..nt[, .e•u'iifr nr g(x)=foO t.. ~(x)=foO·fr!J t:.burt..nd I; g( x)·t(x)=f=O. 

. "'"i"' '"1'1 P."''b"'d.J.fr "'2 JUiub fru~"'"ibu ~tfr'bfr n"'9frn'b"'l ~nmnrUI~I 
t;pb, UIJbnLt:.burf.., Ult/_UIJ 1;, nr 

f(x) f 11 (x) --= --, 
g(x) g0(x) 

cp(x\ Cf0 (x) --= --, 
o/(x) o/o(x) 

f(x )g1(x)=g(x )f0( x ). 'f(X )o/o\X)==<f( x )<p0( x), 

'""'"'• (6) r.."'"-"'""'rnLfillm'b'bbrfr9 Ulnw'lfr'bfr hr~nL J"'ubr'b /;£ P."''I.J"'"i"'"'
~htnt/. ·~(x)·~0(x)-nt/_, br~rnr'lfr hr~nL J"'ubr'b l;t' g(x)g0(x)-nt/_, fru~ r>h

urn "''b'I"'J Uln "''b'I"'J 'lnLJ"'rbtn1. "'l'l t:,"'"-"'""'rmfillnL'b'bbrf!• Jh'b.c 
~UurUibUI'iJ.(! l 

[f(x)·f(x) + g(x)r(x)] g0(x)o/o(x)== 
= [f0(x)<)i0(x)+g0(X)'f0(x)] g( x)o/( x ), 

nre {:,UIJ'UirJ-b.e I; t:.burJ.JUI£ /:,Uit/_UIUUirnLfiiJUib(!' 

f(xH(x)+g(x)tp(x) 

g(x)o/(x) 

U.lu"'frunt[, hfilh urt["'J h'b frrwr t:."'t[wuwr qnumr"'fi.tbl'p lir~nr: 

'lwuhr, w"iw 'l'""brfr9 Jh~fr 9w'b~"'9"'J ~nmnr"'~fr t.. .r1mu 'l"'"fi 9"''b
~w9wJ ~nurnr"'~fr 'lnLJ"'r'bbre pnlnt•'b 1;1 frrwr t:."'t[wuwr b'b, w1ufr'b,e'b• 

'flnbt/_IILJ' /;'j, J'frwb'fUIJ'Uilb nrnzUI~fr J'fr brrnr'f 'JUIUntJ't u.J'I 'JUIU(! ~n}_
t[mJ' I; mt[UIJ br~nL 'JUiubrfr qnLUrup: 

U.l'l 'lnLJ"'rJw'b ur h 'l "'p n {u h l fr n L fill n L 'j, 'b "''bJf.?.w~Uibnrh'il 

p{umJ' I; ( 2 )•fr91 fru~ lf_ tr L 'f tr r 'f h L fr tr L fill tr L b b UI"/_;UI9frL!JtJ.nuf' t f'..Ji

urJ.liU£ ~b r"i' 

[~+ 'f(x) ]+ u(x)• = f(x)o/(x}+g(x)q>(x) + u(.x)· == 
g(x) o/(x) v(x) g(x)o/(x) v(.x) 

f( ~ \•fix) v (x )+g(x )'f(x)v(x)ttg(x)o/(x)u(x.) 
------'C.....:...!....!..:..:.!....:..C.:.:..!.....~~~~:.:.:.I:..~..!.::!~:!..:.~---:=r 

g(x.)'l'tx).v(x) 

=~ + q;(x)v{x)+o/lx)u(x) ...!.!&_+ [ <p(x) +~], 
g(x) ·Hx)v(x\ g(x). o/(x) v(x) 

,nmnrw~'bbrfr t:.wt[wu"'r"'fillw'b uwt.J-'iJ,ulf-f' ,_"''j,!J 'ltltJ.wrmfillw'il 
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_o _ + ~= 0 · o/(x )+ g(x)'f'(xJ 
g(x) <j;(x) g{x)4(x) 

g(x)rp(x) _ cp(x) 
- --1 

g(xH (x) • <j; (x ) 

!,b url.1w l' 
f(x) + -f(x) =-0-
g(x) g (x l g~(x) 

f.w'[wUUirnLfiiJnL'i.fr!J• nrfr Wl_ Jwll{! UfWLn~w'i.nLJ (; 'lrRJW~IU'j, '1-•ufr'i., 
-f(x) 

IMJrf,j' f.bwb.nLJ (;I nr ~nmnrw~fr'i, li.wo[wuwr ~nmnrw~'i,b fr g(x) r '1-w"l! 

f( x ) 
lufr'Pfw g{;} ~nmnrw~fr'i. f.w•[wuwr ~nmnrw~'i.brfr ,1wufr fiw~mq~p 

'lwu l U.lumluzfr!J• fr'i. t "lbu Jb'i.,e 'lfrmb'i.,e, f.bml.nLJ (; Jfrwrrlb,e fiwlhfwli 

frrw'lnrJhtfrnLp I"L 'i.f!l 
fl.w!Jfrn'i."'l ~nmnrw~'i.brfr FW(prwulwm~nurl! Jb'i.,e ~uwr..Jw'bb'i.,e 

(3) pw'i.wal..nq, f!b'l nrnLJ, 'i.~wmft nL'i.b'bwtn1_, nr g( xH( x)=f O, IUJ'I 

r:~;:.at..fr Ull_ Jwu{! fru~w"fbu Ytfr'i.fr lf.IU!Jfrn'i.w{ ~nmnriU~I b[tJb, WJ'i.nL• 

f(x) l 0 (x) rr(x) fo (x) -=--, 
g(x) g0 (X) 'f(x)= Yo (x) ' 

f(x )g0(X) = g(x )f0(X ), <:p(x }<1;0 ( x)= <ji ( x )~0(x ), 

.u"lw, wJu 1_br2.fr'i. r.wqwuwr•IL[ii-Jm'i.'i.br'i. w'i.'lwJ wn. w'b11wJ P""l.Jw• 

"lwm~bln~, Jb'i.,e ~umw'i.w'i.,e' . 
f( X) g0(X )f ( x)~0 (X )=g (x)f0(x )t(x )<f0(x ), 

f(x)<fl (x) _ f11 (x)1'0(x) 

g (xH (x\ - g0(X)~0 (x) 
f.wo[wuwrt:!LfiJw'i.(!l U.Ju"lftum[, 'lwubrfr 'lnLJ'wrfr •[br!.nLJ mo[wJ uwr..

Jw'i.J,u'i. 'i.Jw'i.nLfiJwJp ~wrbtfr (; funubl f•rwr r..wqwuwr ~nm,rw~'i.brfr 
'Jmubrfr wpmwqpJwl~ Jwufr'i.: 

U.n f'W'l,IU"fWLn~Jw'i. LnU 'l.W"' n fu b l fr n L fill n L 'j, (! /. 'l n L 'f n r• 

'I b { /r n L {il J n L 'i. {! w'i.~frlw~w'i.nrb'i. f.bmb.nLJ b'i. ( 3 ) - fr!J• fru~ p w z fu b· 

LfrnLfiJw'i. opb'i.,efr Jrrwo[wsfrnL{iiJnL'i.'i. w"lw!JnL!Jo[mJ (; f.bml.lwl 

lt'r"'' 
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·(~+ ~(x ) 1~ f( x)<j;(x )+g (x)'f(x ) . ~= 
g(x) Hx) v( x) g{x) <\J (x) vtx) 
(Hxi •Hx)+g(x)~(x)ju (x ) _ f( x)<\l{x)u(x)+g(x)'flx)u(x) 

= --- - ---·--·- - - --- -. :s:::::::::: 
g l x )~ { x ) v (x ) g 1 x )~ ( x ) v (x) 

= !_!x)4( x )u(x \ vl xjj-g ( x ) 1' ( x )u(x ) v~= f( x)u(x) + _<? (x) u(x) = 
g(x)·f( x)v3(x) g(x)v(x) 4(x)v (x) 

f( x) u(x) cp(x) u(x) . =--.-+--, - -1 
g tx) v(x) v(41 v(x) 

f(x l 
1,bzm (; mbu'i.b{, nr -- mbuefr ~nmnrw~'i.brf!J WJufr'i.,e'b' WJ'j,. 

·. f( X) 
. --Lf.ufr ~nmnrw~'i.brf!• nrn'i.!J f.w.!wrf.tf! f.wo[wuwr (; r.wlmwrwrfr'i., P"L"rf! 

+.wqwuwr b'j, frrwr 1.. ~W'lJnLJ b'j, WIJ.W'i,afr'i. 'fWU I U.n IJWU(! ~ni_1_nLJ 
.t lf~wl\np qwu 1.. Jbr pw'lJ'UI"fwmFw'i. Jb2_ fuw'l.nLJ (; .!frwo[nrfr 'lbrf!' 

f( x) C( (x) !(x)'f(x) _ ~(x) -. --= ----- - .- - l 
f(x) t\i (x) f1x) <.\i (x) ijl (x ) 

f( x) g(x) _ f(x)g( xl 
--.-- I 

g(x) f(x) g(x)f(x) 

/ru~ "'I" f.wo[wuwr,LfiiJu''i. w2_ Jwu{! "lwm~w'i.nLJ (; Jpwo[nr 'lwufr'b, wUfw 

( ) · tr x) 
~ ~nmnrw~fr'i. f.wo[wuwr ~nmnrw~'i.brfr 'fW"{! ~tf.'irp ~nmn-
f( x) · g(x) 

rw~/r'i. f.w1_wuwr ~nmnrw~'bbrfr 'lwufr lim!Jwqmpn qmUJ!II U.lumb'l.P!J f.b

. ml..nLJ (; J'frr.urrlb,e Fwdmliuwli f.rw'lnrJbtfrnL{tiJn~(!l 
U.J""IP""'l• P qwzm~g 1\bpgpwh- qnp~wq~glibpnl\ ~pmp fiwl\muwp 

lwg~nlimt 'Imnnpwl}ubp~ qwubp~ qnp~nll_nt._F}Jlltlilibp~ ubp umliuwli

uwu qburl!nd qwq_um.tf bu ~num.uunm~l\ qwzut: 1,b'i.!J wn 'lwzm'i. t't 

lufr'ilp nrn'i.btfr P( X) 'I"'ZLn£! 1 llb'i.,e "lbm,e (; 'Ibn. W"fiU!JRL!Jb'i.,e, nr Jbr 

· ~wn.m!JwJ 'lwzmmJ ~- P[x] o'lw~p'i. i.''ln.tnrfb b'i.[ilwo'lw~; £. "r 'lwzmfr 

l"~rw,ew'i.tJnL(' (;lbJb'i.w 'bbr~wJws'i.btfr (; wn b'i.[ilwo'lw~fr br~"'- (;lb-

Jb'i.ur'i.brfr ,ew'i.nr'lfr wbu,en1_1 
' b[ilb Jb'i.,e P[x] o'lw~p!J o[br!JrwJ ~wJw1w~w'i. f( x) pw'lJw'i.'lw-

f( x ) L Jb r, '· 
Jfr'i. f.wJ'w"lwmwufuw'i.b!J'i.b'i.,e -- ( pntnr ~nmnrw~'burfr 2.,· wn.,w-

1 
'i.w/f. (;, ~"fwrnL'i.w~1_b'j, J. ~nurnrw~'i.br, nrn'i.!J f.uJJinWrUJrf! l:,w.J.wuwr (; 
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.tfb~p) ~nmnpw~p'b t:.w•/wuwp n.wspn'bwl ~numpw~'bbp{i 'fDIUf!• 

~uurw'bw'b,e P [X] O'fw~p t[rn{uw'fwpd. tfpwpclb.[! wpurw"lwm~bpm .. tf 
~Uin.mswJ 'lwzmp 'bbl'"f!' fou~w"lbu, 

f(x) qJ(x) --=-
1 . 1 

t:.wqwuwpm .. filtm'bps ~t:.burl..bp f(x) · 1=1 . rp(x), wtuf.'b,e'b' f(x)=rp(x): 
U.l'l '"f'"''""l'""'~bpm .. tf f! ~lf.'bfr 'bm .. J'bpu~ pqntfnp/f> '"f'"''""i'"m~brm .. tf, 
fr'bJ."ibu sm19 b'b "''"LP" t:.bur"-t'"L t:.wqwuwrmfiltm- 'b'bbre· 

f(x) + g(x) = f(x) · I+g(x) · 1 = f(x.:)+g(x) 
I 1 Ia 

f(x) g(x) f(x) . g(x) 
-·-= t 
·1 I 1 

~nmnpw~'bhpp 'I'""P t:.111tfwp t:.w~w'lwpd. '1'""• m .. uurp' 

f(x) 1 f(x) 
-·--=--

1 g(x) g(x) 

t:.w-l.wuwpm .. filtm'bps t:.bml..m .. tf t, np tfhp qwzm~ pn1np kthLfbGmGhpe 
IJmpbl~ ]; fiwtfwpbt ( '"1'1 'l'uzurmJ npnztJ.wJ 'fnpJn'lnLfiiJ"L'b'bbpp pJwu

mntJ.) P f X] o'lwlJ~ pwq_uwG'lwtfGbp~ J!mGnp'lGbp: 

ll'b'b,e ~wtfwlw~w'b p '1'"2."'P 'frw ~tun.msbsp'b,e n.wspn'bwl ~nmn
pw~'bbpp P( X) '1'"2."'{!' 11.1'1 hnL 1'b Jbfiln'lnt/.1 pwqtf w'b'lwJ'bbpp o'lw~q 
tfrnfuwpb'b tJ.brs'il/,tntJ. wJpn'fp_ filtJ.brf. o'l'"~f!• ~wrbtf. t ~wn.msbL ,...,9 pn

'bwl fJtJ.brf. '1'"2."'£!' ~wtfw(uJphtnt/. '"1'1 br~m 'lb"l.ebf'f! £. o'l"''"'lnrJ&

L"t/. G.pzm 'bnLI'i.J"lP"P Jbfiln'l, ~wrbtf. l;p '""l'"smsbt filhrrpbtfw, nr e'i.J'I

.r,.w'bpw"fbu 'lf'nlf. pwclw'bwpwp i_nL 'bb9n'l Jmpw,ew'bunLf' ~nJnLurw~~rp1. 
< 'fw~ tfp np£.t 'lwzmp b'b[ilwo'lw~ t: 

~luuru. u'l-U.lfutr lffl RU. ufl U.tJ4.U.asutf'fl8 

~w-G.Uifu t:.wp~ I; lPhnLJ 'IP"''"{'~bl pwqJw'b'lw&bp1 npn'b,e ~wfu

. 4.wJ b'b nt filb Jb~, '"ll bp~m, brb,e, e'b'lt:.w'bru'"ihu Jp ,ew'bp tfrntfrn

~ l_uw~w'b'b/,pps: ll.Ju"llw, 'lf'J!P wn.wr_p'b 'llnLfu'bbpnLJ J br ~n'lJ P9 "'f''lb'b 

nLUnL&wuppt/_bt b'i.J 'fJwJph £. ,ewn.w~muw1p'i.J d.J..bf'f!• npnh.[! pph'i.Jspg 

~bf'~"'l"'9huLJ b'b w l'l"lP"P pwqJ wh'lw&b f'P opp'bw~'bbp: C'i.J'It:.w'bpw"fbu 

> Xl' x2, ••. , X11 w'bt:.wlu''bbpfrs ~wqJwJ f{x 1 .· x2, ... , Xn) pwqJw'b'lwJ 

·np£.1; P 'lwzmp tJ.rw ~nttJ.nd t P 'lwzmps tJ.brsrwJ 'fnpJw~po'ilbrn-1. 

k 1 k 2 kn 
x 1 x2 •• • X 11 mlw,ep tfbrr_wt/.nr fil•/nt/. w'b'lwffi,bpp 'lnLJwrf!• nl'"'b'l pn-

("f' kj ~ o. _t:.wu~whw[p 1;, UIJU 'fb"f.emtf b'i.JfiiiU'ff't/.nLd 1;, np 

. f(xl' x2, •.. , X11 ) pwqJw'b'lwJe tP "l"'f'nLhu.qmJ 'bJw'b w'b'lwffi,bp £. np 

'IP"''"f'~tJ.nLJ h'b Jpw1'b 'lf'nJps urwpphp 'l"rJw~fr s'bbrntJ. w'b'lw&bpf!.' 

TI w'i.Jt:.w1ur'i.Jbpp9 ~wqJwJ f(XI' X2' • • ., X11 ) £. g( Xl' Xz• • • ., X11 ) bp~nL 
pwqJ w'b'lw&brf! t:.wJ wpt/.IJLd b'b fimq wuwp ( ~wJ' Gnl.J Gwpwp fiwq w
uwp). bfilb t:.wqwuwr b'b 'brw'i.s Jpwmbuw~ w'b'lw[/i,brp 'lnrJu,~frs'bbpf!l 

G(ilb p '1"'2.f"i' t/.rw mrtJ.wa I; f(xt' x2' ••• , Xn) pwqJw'b'lwJf!, Ul"fLU 

~f'"' wumldirnG Xi wGfimJm~ GIJwmtfwtfp (i=L 2, ••. , n) ~nttJ.mJ {;

., l'b wJ b'bwp wrd.r smsptf! I n rnt/. Xi w'b'lwtf {! J urhnuf I; Ul J'1 pwqJ...,'i.J

'ILUJfr ,fb'l: fllwmwt:.w~whnpb'b '"1'1 wuurp-G.w'be ~,.,f'"'l I; t:.wqwuwp [phhL 

6-p, "f' 'bzw'bw~nLJ I;~ t_hwlwJ f-e t:.wJwpqmJ I; xl' Xz, ••• , xi' ... Xn 

-'bt:.wlui'bbt'P9 ~wqJ wJ pUI'[J wh'lwJ, .purlS Xi w'bt:.wlurf! ppw~whnLJ hpw 

'f:f'"'fillw'b Jbr_ 1P Jur'bnLJ: 

ll'1mu ~n'lJP9• bfilb Jb'b,e 

11i1Gqwtf~ wumltiiwfi w'btJ.,.,'bb'b,e k1+kz+·. ·+kn filpt/.(!• "'l"P'bl''b' w'b-
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I 

~wJur'bbp/r 9'1L9/rt_'bbp/r 'f"ufwp{!• w"/.w f(XI' x2, ••• , X 11 ) pwqd'wfiqwtf{l 
wumtdiwli (•utu/r'b,e'b' Ul 'b.; Ul J ur 'b b r" .; Ul J' Ul fu J' p/r wuurJr6.w'b) ~t/r'bfr 

'bp"" w'b'lwffbbp/r wuur/rl..w'b'bbp/rs wJ'h'bwpwpd.pf!.l 11' wu'bw1_npw"fbu 7f'" 

wuurJrf:..w'bJr pwqJ' wb'fwffbbp ~LJ.r'bb'b, /r'bt_Uf.b u lt J'b~ w'b'>w Jur/r 'fb "1../!"'-J' 1 

J'/rwt'b P 'lwzur/r 'lf'"IP,'f urwppbp l;f:hJ'b'bur'bbpf!.l 11'1nt.u ~n'lJ'/rs• Jritt"lbu 

!.._ J'b~ w'bt.w,ur/rs ~wqJ'w.) pwqJ'tub'lwffbbr/r 'lb"'.:e"'-J', qpnb· lu/r'b/r n 
w'bt.wtur'bbp/rs ~wqJ'UI.) J'Jrw~ pwqJ'w'b'lwJ'{!, np/r w:JurJrl..w'b{! npnz1_wJ

l.b l,wu~w'bwt/r b np f!.b'ft.w'bnL[' 'lb"l.[!"'-J' pwqJ'w'b'l·wJ'e ~wpn'l· t "lw

pnLbwltbl wJ'b'bwpwpd.p wumJr6.w'bJr J'p .[!w'b/r wb'fwffbbp L. 'f{'W t>wJ'wp 

l./r ~wrbLJr funubl pwqJ'w'b'lwJ'/r w1_w'l ( eum wuurJr-6.-..'bJr) wit'lwJ'fr 

~~~ . 
p 'lwzu•fr 1rw n w'bt.wlur'bbr/rs ~wqJ' wJ- pwqJ' w'b'lw·HbbrJr t>wJ' wcr 

'1"'-J' wpJ' utb L. pwqJ' WUf.Wur~J' w'b 'fnp.)n'l nL[I jn,_'iJ'bb ('{! uw'>J w'b1_trLJ' b"ir 

l;.bml.twl ~b('Uf.• f(xl' Xz• •. ·, Xn) £. g(Xp x2, ••• , Xn) pwqJ'ur'b'fw:tbbp/_r 

IJDLifmp ~nt_1_nLJ' t WJb pw'l_J'IIUb'fWJ'(!, npfr 'f"f'.)w~Jrs'iJJ.p{! U"'D19t[nLJ' 

b'b f lt g pwqJ'w'b'lw:tbbrJr t.wJ'w"lwmwufuw'b 'l"f'.)w~/rs'bf•r/r 'lnLJ'wpnL

J'n1_. b[Jb WJ'I 'lb"'.J!"'-J' np£1; w'b'lwJ' J'urbnLJ' I; f, g pw'lJ'w'b'fw:tbbrJr9 

J'/rwJb J'b~Jr J'b2_, WUf.W• t:.~nu~wb~»[/r 1;, 'bpw 'l"l'.)wft/r9{! J'lnLu pwqJ'w'b

'I"'J'/r J'bp_ t:.wJ'~np1_nLJ' I; '>~n1_wuwp 'lf'"JPI bplfnL <rJ'Jrw'btputll.bp/rl> 

~»pmw'lf'JWLf! uw'>J'w'b1_nLJ' I; '>buri.Jwl '>w1_wuwpn'-f1lnLbn1_. 

ax~ 1 x~ 2 ••• x~n o bX:' xb• •.. x~n = ( ab) xtt+l, x~2+ 1 • • · ••. x~n+ln•· 

np/rs t.bmn f(xl' X~· ••• , X 11 ) L. g(x1 , x2, ••• , Xn) pwqJ'w'b'l-w:tbbpfr 

wpmwqpJwte uw'>J' w'b1_nLJ' I; npUf.bu w'b'lwJ' wn. ~»b'fwJ' pwqJ' w"lwur~

J'w'b h WUf.W V./wb Wb'fwffl.br/r J'JrwsJ'wb Wf''f!nLb.j!l 

't-np~nqm.ft-JDt.li!ibp~ •Juul~u~ uwlitfwliuwli qbuu~Rd P qwzm{l 
~pw n wliliwJmlibppg ~mq_tfwt\ pmquwGqwtflibrlft liwtfw!unt.tfpe qwn
linuC }; ~ntfnt.U\Wmp~ oqwq. eliq npnt.tf WJ'} oqw~e iP upupnl.UW~Dl.U 
q_pnJ~ pwdwliwpwpG.bp: "r"J!• n=l 'lb"'..enul Jbr uwr,Jw'bn~_ffl.bp(! 

l;,wJ'{!'b~'bnLJ' b'b 'bpw'b9 '>bur, npnb.[! mp1_bl I;Jr'b § 20-nLJ J'blt tJrm[rn

fuw~w'bJrs ltwqJw.) pwqJw'b'lwffl.bp/r 'lb"'..e/r t>wJwp: '1-Jrsm-.p wp'fb"ir 

WUf.W9"L91_'u.) 1;. np p 'lwzur/rs 1_brsrw.) 'l"r.)w~Jrs'bbpn1_ Xp Xz· ••• , Xn-1 

fi -1 Wbr,WJm'bhr/rs ~w'l_JW.) pw'l_J Wb'fwlfbbpf!. f[w'l_J nL J b'iJ 0'lWfJ WtlWb9 

'lf'"IP pwd-w'bwpwp'bhp/rt Xo• x2, ••• , X 11 •. 1, Xn n w'b'>wtut'i#bp/r9 IJwqJwJ. 

... Jb'b J'f. P"''lJ'"''b'I ... J ~-r"t!r I; 'bbr~"'l"'9'bbt, wt'b tt """'~ d.ltn1_, 

np"fbu Xn ,..'iJ'>,..tur/rs ~-qJwc} P"''l'fw'u'lwJ, np/r 'l"f'.)w~/r9'bbpf! x 1, x2, 

• • •• Xn -- 1 w'br,wlm'bbp/rs ~wqJ'w.) P"''lJ'"''b'lwffbbp b'b: 1, ... ftw'lwrd.wpwp 1 

p 'fwzm/r 1t•w Xl' x2 , •• ,, X 11 _ 1 w'br,w lm'bbt'/r9 ~wqJw.) pwqJ w'b'lwJ'

'bhp/r 0'lwlt/r9 1_bpspw.) 'l"f'Jw~/rs'bhpn1_ Xn w'b'>~nJur/rs lt"''l,/111 .) l"'r"'

.[!"'bl.Jn'-p p~nqJ'~n'b'lwJ' ~wrbt/r t. Jr'>~np~b-, '1/rurwr~bl "f'"'b" xl' x2, 
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• •• , X-t• Xn w'br.wlm'bbpfr "'12 t>wJwfuJ'p/rs ~wqtfwJ pwqJw'b'lwJ'' WJ'f 

~nLJb p 'fW2_Ut/r 1_pw1 ll.nwb9 'fJ-1_wpnL{JJwb umnL'f1_nLJ' b np fi wb'>wtm• 

ill!r/rs ~wqJwc} pwqJw'b'lwffbbrJr lt n-1 w'b'>wtm'bbr/ro'J ~wqJw.t pwqJ'w'b-

' wJ'bbp/r o'lw~/r 1_pw Jb~ w'b'>wtm/rs ~wqJwJ pwqJw'b'lwffbbp/r tfJrtlt J'bp 0 

~ ' ~-
Jv.'l.l/rs umws1_wc} t/rnfu Ul'fUI('a J'/rwprfb.e '>wJ U1Uf.UIInUIU/uUJbnL{JJnL U{! 

')qnJ'nplp I; '1"'-J'wpJ'w'b lt pwqJ'w"lwur~Jw'b 'f"pJn'ln'-fJJnLbbbp/r 'b~wm
,!wJ'pl ll."fw9n'-s1"t/r.e Uf.b'fnLffb WJrf,/ pfuuLJ I; WJb pwb/rs• np n-1 

' w'b'>wtm'bbr/rs ~wqJ'1_w.) pwqJ'w'b'lwffl.hp/r o'lw~/r •[pw Jb~ w'b'>wtur/rs 

I.JwqJ',..,} pauqJ'au'b'lauffbhp{! /rpb'b,e 1/'u'lJ,,_J b'b o'lw~, f!b'l npnLJ' w1'b• 

npUf.bu J'b~ au'b'>wtm/rs ~wqJ'w.) P"''lJ'w'b'lwffl.hp/r o'lwf aunau'b9 qpnJ/r 

p~nrfau'baur"'r'bbp/r o'lw~/r 1_pw• ,'/i'b.pf! l.fr Uf.wpnLbw~n,_J' 'lf'"JP p ... rfw'bw

J'wr'bbp ( urliu § 47) 1 

·. _ 1,hmltwpwr• J'b'b.p w"'.wsn'-shs/r'b.e P qmzmft ~pw n mlilimJm6bpftg 
IJ.wqJ'auc} pwq_tfwfiqwtflibp~ o'lml]~ '1"!"'-{JJnLbf!.• WJ'f o'lw~l!. 'bz ... 'bw~1_nLJ' 
.1- .P[xt' x2, ···• Xn] 'bz;..'bn1_ 1 

1,bmlttwl 'f!rurwr~·rLffbhpf!. P•ILuwurpnLJ' b'b n w'b'>autur'bbr/rs ~auq-
. ,Jw.) pauqJ'w'b'lw:tbhp/r o'lwlt/r 1_pw 'bwtbl J'/r tJrn.er wu urbu,.,'b~f"'-'bJrs: 
''i'/rs"'-J! p '1"'2.m{! "'."'f'"'-'bw~1_uLJ I; np"fbu b'b{Jwo'lw~ npltl; ftnt!nLurauur/r1_ 

L otzw~n,_J, oJ...brs'bh'b,e L-/r Jb2_ n l;lbJb'bm'bhp' a:lt a:2, ••• , a11 lt 'll!.ur

·iJb'b,e L o7auf1Jr' tUf'f l;[bJb'bur'bbpf! lt wJ'pn'l2_ P 'fWZ"'f!. Uf."'f'"'-bau~n'l L' 
~"-UI'l_UI'fnLJb b'iJ(ilauo'lW~{!I WJU/rb.p'b' &UJb b'bflwo'lW~{!I npb UlniU91[nLJ I; p 
?-wzm/r'b o. ,, a

2
, ••• , a

11 
l;lbJ'h"bm'bbp{! tf~wgfibtnl. t>burltw'b.pn1_: L' b'b{Jau

-~'lw~{! ~tutztft[auJ I; L o'lwlt/r pn[np "'l'b l;lbJ'b'bm'bbp/r9• npn'it,e aupurau

l;,aulm1_uLJ b'u a, a
2

, •• , , an l;lbJb'bm'bbpn1_ lt P 'l'uzur/r l;lbJ'b'bur'bbpn{ 

·'1"'-Jwptfau'b, t>au'bJw'b lt pwqJw"l'"m~J'au'b O'fbnLfiJwJp: Z,bzur I; mbu'bbl, 

.np 'fpw'i,,e ~LJr'bb'b L o'lw~/r {;,'frzm "'l'b l;lbJb'bm'bbp{!• npn'b.p ~aurbLJr I; 

olfrbl (L-rrLJ mb'lp nLbb9n'l 'flrf'c}n'ln'-filfnLbbhpp O'fbnL{JfwJp) a: 1, (12' .. •• 

, .a
11
-Jrs ~"''lJwJ P"''IJ'au'b'lauffbhr/r mbu,en1_' P 'lwzm/rs 1_bpspwJ 'fnpJw

·IJ.Jrs'bbpn1_, l!'/.,'1 "£'"'-" "'!'1 l;lbJ'b'brn'bbrl!• "f"'bu L o'lau~/r l;lbJ'b'bm'bbp, 

J'f.JJtub9 '>but ~'fnLJaup1_b'iJ £. ~pw'lJ"'Uf."'m~1_b'iJ n aub'>wtur'bbp/r9 ~w.,JauJ
pwqtfwb'fwffbbpp '1"'-J'wpJw'b lt pwqJau"laumltJau'b '>b'b9 1_bpltnLJ 'bz1_auJ 

it_wbnbbb pn1_ I 
f>:.urp~b 1 L' b'b{Julf>'lw~/r m1_Jwl ~ I; lbJb'burf! 1 (!b'f'>w'bpw"fbu wuauJ • 

· p 'lwzm/ry 1_hps('wc} 'fnpJwft/rs'bbttn•/ a 1, a2 , ••• , a 11 w'b'>wlur'bbr/rs ~auq
JwJ pwqJ au'b'lwJ/r mbu,e ,,_'iJbsn'l /rrwr/rs mwppbp zwur 'lf'blwd.ltbp 

'taurn'l I; nL'bh'bwll b[Jk L'·/r wJIJ'b J'jr ~ l;[b,fb'bur/r '>wJwp UIJ'I"/./ru/r 

.6ff'b/aud.lt(! J'" 1U r r/ b .j! I; 1 WJU/rb,eb' bflh 7.1' 0.2' • • • 1 :7. 11 wb'>tu,ur'bbr/rs 

~-'I.J'au.) urwppbp ptu'l_J'tub'fwtll.bpf!. L' o'l.u~/r (lt, '>bmltwpwp, L o'lw~/r} 
.urwppbf' ttbJh'bur'bbr h'b, w"lau o.l' a2, ••• , a:11 l;lbJ'b'bm'bbp/r uJruurbJ'\ 

-'tnt1_nd I; fiwGpwlimzqnpbli w6.~~}u P 'lwzur/r 1r"'• '>w~wnw~ '11'"/.J!"LJ' 
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6.mlipm6.wzqnpbli ~m)uJml1' 
~wsnL{iJJnLb, 

bpb P qmzm~ L ~mfm.mmm}tq orp11q{t bGptmo'lm~ ];- h. bpb L-lt 
a:,, ,,a.2' • • ·, Ctn ktbtfblimGbp}t u}tumbu~ liwlipwlimzqnpbli m&~m]u k P·P. 
1)_pm, mUJ.m L o'lw~}t L' b-Gpmoq_m~l!• npli mnw~mgbt };- P qmzm~G a.1, 

a2• • • •• an ktbtfblimfibp~ u~mtlibtntl_, ~q_nunp~ ];- pwq_d'mGqwuGbp~ 
P[xl' x2, • • ., Xn] oqwq}ili: 

n ... -ur. ... lur'bhrfrs ~ ... tpl ... ,. p•uqJ' ... 'b'l- ... ffbhrfr P[x 1, x2 •••• , x 11 ] 

o'l"'~P J'JnLu t:. ... m~nLfilJnLbhbpfrs 'b2b'b.J! t:.bm"-J"'lf!.• "'l'l- O'l_IU~{!_ ~"'rblfr ~ 
(!_b'f'lf~bl p 'J-UI2tnfr 'iriU fi IUbt:,IUJUibbpfr!J ~UI'lJ'wd- II.IU!JfrnbiUl ~nmn

flll~bbrfr P(xl' x2, • ·., X 11 ) '1-102mnLJ': ll.J'I- 'J-IU2mfr ... ilb'b J'fr l;lbJ'b'b~n 
f 

~IUfn'l t 'lr'ibl - urhu.J!n'i.J npurb'l f•(! £_ g•h f'IU'l_J'IUb'J-IUf/bbr hb 
g 

P[xu x2' ... I Xn] 0'l_IU~fr9• {!_b'J- npnLJ' __!_ = _! ~lll b. J'frwJb ~Jh rf10• 
g '¥ 

Jw"UIU~, b[ilb f~=gcp: ll.J'I- "IU!Jfrn'bUJl ~nurnpiU~'bbrfr 'lnLJ'IUpnLffb nL 

f'IU'l_J'IU"fUitn~nLJ'{!_ ~IUU11Uf"11LJ' bh IUJb ~whnbbbpn1_, npnh.J!I pbl_"fbu !JnLJ!f 

t urr'i.bl § 45•nLJ', frrw1_wsfr hb .J!Wbnf''J-bbpfr t:.wJ'wp wJ'bb J'fr 'J-"'2-

urnLJ'I P( XI' x2 •... ' Xn) 'J-W2urfr 'lnJnL{iJJ•ub 
0

W"fiU!JnLJ!JC!. urwp1_nL_J' t 
"'Jb"i·bu, fr'bt"ibu WJ'I- IUr'i"L t § 50-nLJ' n=l '1-b"i.J!P t:,IUJ'wp: 

Ufr {!w'bfr w'br.wJ"''blrpfrs ltw'l.!wJ- l'"''l.!w'b.'lw&bpfr r.w.!wp ltwphlfr t ltwnnL• 

9/sl pwJw'bblfrnLfJJw'b u.#ru,.LfJJnL'bf!_1 np'b f!.'j,'l .f,w'bpws'bnLd . t .!bit w'br.wJ"'fr9 ltw'l

.fwJ- l'"''l.!w'b'lw&bpfr r.w.!wp pwJw'bblfrnLfJJw'b WJ'b .,bunLfJJnL'bf!., "1'1!. .!b'b? 

nLUnL&wufrpb[ b'b{! 5-p'f J. 10-p'f 'l["Lfu'bbpnLdl UwitwJ'b 1 {!w'bfr np .!fr {!w'bfr w'b

~UIJuo'blrp fro ltw '[.! wJ- l'"''l'l w'b'lw& bp fr o'lwitfr .! w'bpwitpitfru.. nLUnL&wu.frpnL£1 J"L 'b[! 

i/r .!u.'bnL.f .!bp fu'b'lfrl''bbpfr .!bt, W"(_W .1/s'j,{! ltuwr..fw'bwofrwlt1h'b_§ .!frwJ'b l'"''l.!w'b

'fWdf!. w'b1bpwJ-blfr Wf'UIW'ff'fri'bbpfr ""f'lnLJ-b[nL r,Wf'9""' 

'bwfu dnLJ-Ir'b{! '""'"-J"'l r.wultwsnLfJJnL'bf!_. bplt f(Xp x2, ... I Xn) l'"''lJw'b

'l"'"fr f'"l"l' w'b'lw&bp'b nL'bb'b .!frl.'bnLJ'b S wu.,frG.w'b/!.1 "'"l"' "'J'l"lfrufr l'"''l.!w'b'lw.!l! 

ftni1nL.! t liwJwubn. pwqJwGqwJ ltw.!, w11zlfr ltwpG." S•f''f wu.,frG.w'bfr OU· ,{/i'l 

"'1''1/;'j, r,,J..,'bfr lz'j, qc'lw1~G "- pwn.w~nLUWJ~G dl..bpp.• itwpblfr t 'lfru.wpitlrt, wJ'bnLr,/;..,1., 

)unrwGwpqwJ~G ol..brp• npn'bs P"l"l' w'b'lw&bp'b w'br.wJu.'bbpfr r.w.!wfu.!pfr 'bltw,Jw,fp 

IJL'j,lz'j, 3 WuUffrG.w'b £. WJl'j,l n W 'j, r, W J Uf 'j, /z f' fr 9 It W '[ J W J- W J /r 'j, J fr f' W '[• 

Jw'b'lw.! .!frwpJbl!"l'b'b 'bbpitwJw9'bbtfr t "'J'l ,,-;,r,"'J"''b/zpfrf! 

"- Ul '[ d Ul J- d fr {! W 'j, fr ( Uf W f' [I lr f' W U Uf fr G. W 'j, 'j, b f' n L 'j, b 9 n 'f) J. h b f' fr 'f" L

J w [' fr "'lz u {! n 1. pw1wltw'b t frpwf' f,/z., Jfrw1npb[ JfrJ.'bnLJ'b wuUffrG.w'b'b nL'blz9"'1 

P"l"L' w'b'lw&lrl'l!.• "L'"llr"'lfr uu.wg1fr npn'bl.tfr 'blrl'it"'J"'9"L.!f!.' U.Ju"lbu, f(XI' x2, Xa)= 

=3x 1 x~-7xi x~+x2-5x1x,x3-x1-2x3-6+x~ i"L'l'"l''l :U .. .,frG.w'bfr l'"''l""'..,'l"'''l! 

1 ~WdW"(_UIIIfWufuw'b f,wultwgnLfJJnL';,'j,/sf'f!_ n= 1 'f/z"f.{!fr f,w.fwf' Ulf''f/s'j, JnLJ-1/st 

6-f. § 41-nLd, CZ l;lb.!b'b.,/!. 1 "I' I!. r.w'bpwr.w21"l'/s'j, w'bltwfu t P '1"'2"'P 1/rw' f,b'bg 'bn[O 

-l'1wJ- uwr..!w'b.!w'b fr.!wu"'""' WJ'b"'lr'l w'b1w'b11rl t "'L'w'bu9/z'b'l/z.1,.,. P-/: t{p-. 

~ ... ltwnwlt 'lb"f.{!"L.!' r.w'bl'wr.w'l_t{wft.w'b P-fr 11'"'' ";. 
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. . 2 3 
tlfr'b/r x~-7xi X~ ~-"l'l'"l''l wuu.frt>w'b/r H.fr, 3xlx2-5xlx2x3+x3 funpw'bwp'fUIJfr~· M.fr, 

J,-2x
3 

'IJ-wJ/•~• J./,fr I. -6 "''l"'"' w'b'lw.!fr ('ll'" wuu.frl>w'bfr J.!.fr) 'f"ufwpf!_t 

1J.Jdd W"f_WSnLgb'be f,/ru.hJWl p b n f' /z d Ul ~1, 
, n wGfiwpnCbl'~9 ~wqJwc'l bp~nL qpoJ~9 mwPFbl' FwqJwGqwJG!;p~ wpmwqpJwtl> 
aaum~fiwGl' fiw~WilWJl I; WJ'} pwqJwCqmJGbJl~ •uum~fiwflflbp~ qnLJwpl>G: 

'bwfu lr'bflw'll'lr'be, np .!b'l "'""'J- b'ir S wuu.frG.w'irfr ~(XI' X2' • ~ • Xn) £. t 
.. uu•frC.w'bf• ~(x 1 , x

2
, • • ·, Xn) J. I. b l'' ~ J.l.fr ow'iritwowJ- w'ir'lw.!fr "'l'"'"''ll'J"'ll!. 

1\J J.!.fr 9w~•ft.wowJ- w'b'lw•f/r r.l.u., wlt'bl.pl.wptu['• itnL'bb'irw s+t wuu.frt>w'bf!_ "- r.bu.l...w

'"'1'' cro/ "'l'"'"''ll'J"'ll!. lttfr'irfr s+t wuUffrt>w'irfr J.l., {!w'irfr "l' 'b.!w'ir w'ir'lw&bpfr .!frw

fl"'-"1!. i} ltwl'"'l WJ'l "'l'"'"''ll'J"'Lfr P"l"l' 'l"l'J-wltfrs'irlrpf!. 'l"'l'J.'irlrt 'll'"JP r.w1wuwp, 

,,it.,"'P uL'b£-'irwL""' "l' P(xl x2' ••. ' Xn) o'lwitnLd i'l"'.., qpnJ/• pwJw'bwpwp'bbp• 

·. l;£11. w.1J.! ,,, ... J- b'b r.w.!w"l"'"'"'"fuw'irwpwp s I. I wuu.frt>w'irfr f(xp x 2, ... , Xn) 

i. g(l, x2' ... I Xn) ~tw.!wrfnp L'"''l.!w'ir'lw&lzp{'_J W"(_UII 'irlzpltwJW9'irlzln1 'irpw'irgfrg 

J"Lf'W{!w'bi.Jn L['['_ u.wppbp wuu.frt>w'b'blrpfr J.l.bpfr 'lnufwpf• u.bul!""' .!b'b{! ituu•w'bw'bl!' 

f(x1, x~, • • Xn)=:r(x1, xl, · · Xn l+ · · , 
g(x .,, X2, • • • Xn)=o/(X1, X2, • • 'Xn)+' '' 

"'l'"'"'l cp-'il £. y-'ir lttfr'irlr~• r.w.!w"f_W"'"'"fuw'irwpwp S I. I wuu.frG.w'bfr J.l.bp, fruft f'"''l

Jwltbu.bpf!. pnfuwpfr'irnL.! l.'ir w11rlfr rjrn{![' wuu.pf>w'ir'irbpfr J.i.lz['/r 'fnLifwpfr'ir• 1J.J'l 

fg = ~<¥ + .. 
euu. "'"l"'0"'-9-fwJ-fr, c;:·~ J.[,'j, nL'bfr s+t wurnfrt>w'bf!_, f•ult {!w'irfr "I' P"''l"witbu.bpn1 

•/mfuwpfr'b1wJ- l'"l"l' w'b'lw&bp'b nL'bb'b w1btfr P"l!l' wuUfpf>w'b, W"(_W fg "'1'"'"''11'1'

JW/fr WUUffrt>w'ir{'_ r.w"UIUUI[' ltlfr'irfr s+tr fil'bnpbofw'ir W"f_UI9"'-91wJ- tr 
'f' l'"''l.!w'b•lw.!l!. ltni.1"'-.! t f l'"''l.!w'ir'lw.!fr FwJwGwpw(l, fruit f-f!_' Cf' -fr 11' 111 

f!wJwG~n'l, bflh P[xl, x2 • ... I Xn] o'lwit.nLd 'l"J"LfJJnL'b nL'ilfr WJ..,''l""" t l'"''l

Jw'ir'Jw.!, "l' f=-='fY' ~hzur .(- ..,J.,'j,J.l, "f' § 21-nuf 9"LJ9 "'l'1wJ- pwJw'bhtfrnLfJJw'b 

l-IX r,,.,/ln'-fJJnL'ir'irlrpf!. "(_Wr,"(_w'ir1nuf b'ir 'irwl. WJdd 'lfr"'wl'lt1n'l f'_'j,'lf,w'irnL[' 'lbuL

~nLdt k wuu.fd.w'bfr f P"''l'fw'b'lw.!f!_ (k ?- 11 it"i""L.! t ~b(ow/11.. 1~ P 'l"''l"'fr 11'"'• l.£11t 

""J'ir rfhl'l"L~""L'' ~ P[x,. x2, ••. Xnl O'Jwltfr'ir "l"'"'it"'"'"'l "'J"'"l""" l'"''l''"''b'lw.!

"bltefr "'l'"'"''ll'.l"'lfr• n['n'ir9 wu"'fr'w'ir'irbp{'_ P"/Jl' lr'ir k-fr9• "- w'ir1hpwJ-Irtfr' r.wltwnwlt 

.,,,"(_{!"'-". 

~lonJ~\1 mwpph(' oun•~liwG nLGI.gn'l wJbG J~ puoqJwGqutJ P[xl• X2, · • • • Xn] 
OIJIU~~9• ~bptntc'l~nLJ I; wC~I.pwbl.t~ wrmwq(l~lfibp~ wpoawq(IJWI~' U.Jq ~l.(ltntc'lnt· 
p]i"GI' J~wrdl.l' I; qpn wum~fiwC~ pwqJwlllwm~~iGI.p~ b2'li''""LPJWJF: 

1J.1u £1hnplr.!w'b l!.'j,'lf,w'bpws'irnuf ~ .!bit w'br.wJ"'P9 ltw'l•fwJ- P"''l.!w'b'lwlfi,l.pfr'b 

-!lf'wplzf'"'l f,w.!w"lw"'wufuw'il "'l''lJ"L'ir(!'irlzpf!. § 48-fr9' 'bpw wnwtfr'ir "l'ir'lnLffj, W"(_W

fl"'-91n'-.! ~ 'ir:_1wJ- "l"'l'"''f{'Wf/>/r 'l"'"'"'l"'-£1 JnL'b'bhpfr L'"'""'9P itl'lt'bnL.!n1• 1Jpitf'"l''l 

"l'ir'l.!w'b "'"l"'9"'-J91!. "'f''l/;'j, 'b2_w'bwltwi/r9 'lJ1wpnL£1JnL'b'blrp t 'bbpltwJW9'bnLJr 

l.wfuew'b "'J'l "'"l"'9"LJ91!. plrf'lrlf!.• 'iritw,b'ir(!, "L' WJ'l plznpb.lwJfr lzpitf'"l''l "f_'ir'JnL.!frs 

rfu"'-" t "'J""l""" r.bu.l.w'b{!. l.pb P[x" X2, ••• ' Xn] o'lw~~!J ~bt•9(1Wc'l f h g hp~nL 
fwqJwGqwJGI.l'~ wl""w'll'J'Ull' pwdwG~nLJ I; p wC~brwc'lbt~ FwqJwGqwJ~ ~l'w' 111l1Jill 

WJ'} pwqJwGqwJGbp~g Wtt!i~wqC Jb~l' pwJwG~ntJ I; p-~ ~pw: f'['"l!' r.wltwnwlt 

Ofb"ll!"Ld fg Wf'"'"''lPJ"'lfr r.w.!wp .!b'ir{! ituu.w'bwJfr'bl! l.pitnL rfbp[nL~tiLfJJnL'ir' w'b1b

rwJ-hlfr Ulf'U.UI'ff'fri'bbpfr, npn'bsfrs .fbitf!. p-'b i_P "f_Uif'nL'bwltnLd, fruit dJRLU{'_ "(_W['ni.'J,_,-

tnLJ t• 
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'J.pgnt.j! flbnpbJwi. Wf''fJ.i, W"I.W9n'-91W~ /; fl wi.r.w;uoi.bpfig ~w'/Jiu~ f'IU'/-c ' 

Jw'b'lwffbbpf• r.wJwp t. Jb'biJ 9W'b~wi.nt.J /;'z,l' w;'b IU"I.IU9U'-9bl x •. Xt, x2, .•• 'Xn

n+l w'z.r.w;uo'z.bpfr9 ~W'/rfw~ f'IU'/Jw'z.'fw•fp r.wtfwpr 1/.J'f pw'/Jw'J,'fiUJi!_ 'fpb'z.l! 'f(X)
mbui!n1r ~buof.wpwp, 'bpw 'l"f'~w~p9'bbp[!_ ~[p'bb'b pw'lrfw'b'lw&bp Xv x

2
, , , • - , Xn-fr9• 

l/.J'I 'l"l'~w~fr9'bbpfr r.wrfwp flbnpb.!w'b wp'lb'b w"i."'9"'-91"'~ 1;, m;ufr'/.1!'1.'' 'bpm'b9frfT 

1"'-l'"'l!"'i.U"'-l'f!_ JfrwpJbenpb'b:1kl'["'-~1nt..! I; wi.11rpw.}blfr "'l'.,'"'ll'h'blipfr "'l'"'"''ll!_l'

J"'LP• Cf(X) i'"''l'f"''b'l"'{fl, m'b1w'bb'bl' fiwuwpw~ (UJI'~J~m~~J P"''IJw'b'l"''' (m1bt/r 

ilfrtm' P[xl> X2, • • • , Xn] oqw~~ ~pw Rmuml'w~J. b[Jb• 'bpw 'l"l'~"'~f9'bbpe ~nt.'bbfr 
e'b'lr. ... 'bnt.p m'b1bpm.)btf. "'l'"'"''ll'h· m;uf.'bl''b' fu.!pu1J.'b pnfo"''l"'l'J. "1."'1''1 b'b, k 
"'"i."'9"'-9J.'z,l! <J. Ul n L u f r.buof.J"'[ [ b J J U1 'z,, 

bi'~RL fiwuwpw~ FwqJwG'lwJGbp~ WI'UIWIJ(l'JWtG ~GI!l' fiutuwpw~ pwqJwGr1w.C 1;: 
fopne, 'IP9"'-I! m1w~ b'b P[xv x 2, • • ·, Xn] o'lw~fro r/_lfpgpw.} 'l"l',}"'~fO'bbpmf 

f ) k k--1 k-i 
(x =a0x + a1x + ••. + a;x + •• -+ak, 

( 
I 1- 1 1-j 

g x)=b0x + b1x + .•• + bix + ... +b1 

~"'""'l'"'~ l'"''l'fw'btwtfl.bre t. 'IP0"'-1' 

f ) - k+t k+ 1-1 k+l-(i+i) 
IX g (X)= CoX + CtX · + • • · Ci+jX +., ·+Ck+l: 

llflb w;'l "'l'"'"''ll'J"'ll! '"'""'l'"'~ ~1;, "'"1."' Co, Ct ... ' ~>k+l 'l"P.}"'~Po'bkre lf.nt.

'bb'bw'b p=p(Xl X2' • • • , Xn) f!_'b'lr.w'bnt.p w'b1bpwJbtf. "'l'"'"''ll'h t oflw'bp np f(X) r,..,,...,_ 
l'"'~ pw'!Jw'b'l"'"" n~ P"l"l' 'l"rhm~fru'bbpe ~"'1'"'1 b'b pwJm'b1bl p-J. 11'"'• IU"I.UI 

fin'/ a;-'z. tf•'z.p p-J. 1['UI if'Wdm'z.1n'/ W«W£/r'z. 'f"['~W~Jroe• ~mJw'z.Jm'z. J.f.n1 , bj-n{ 
'bzm'bm~b'be gl X) f'"''IJ w'b'Jm.! fr mn.m£fr'b 'l"l'J"'~P9l!• npf!_ ~J.!pmJm'b1n._J p-/• 11'"'' f (X )-e 

t. g(x)-e l'"''l""'"i."'"'~btn1 m'b'l"''' "'" m'b'lwJ t. '"'1"'1'btn1 xk+l-(i+j) "I.W['"'-
'bm~n'l m'b'lwtl/,bpf!_• Jb'bl' ~uuom'bm'bl'' 

Ci+j=a;bi+a;-tbi+t+a;-2bi+2+ · · +ai+thJ-t+ai+2hJ-2+ · • ·: 

1/.;u r.m1mumpnt.f/;m'b J.mfu Jmue pu/Jm'b1nt.J I; p m'b1bpm~blfr P"''IJ"''b'lw•lfr'1l'w 1 tpru 

11'"' m'b~wu~w~ ~pwJw'b1b'b 'bwf. m!_ ,fmufr l'"l"l' '1"'-""'l'btfr'bbpe' P"'OP ,;..._..,!_fr'bpg< 

fopnj!, I f. j r.wJwp'bbpfr .!wufr'b wp1m~ b'bflm'll'"'-£1Jw'b r.mJwd.m;'b
1 

l'"l"l' a;_
1

, . 

a;-2' .•• I fr'b~u,bu 'bwt. bj-1' bi-2' •.• 'l"l'~"'~P9'bbpe ~pwJm'b1b'b p-Jr 11'"'" 

U;umb'lfr9 r.J..,.f.nul 1;, "l' a;bi "'l'"'"''ll'J"'Ll! 'bnt.;'b"l.bu pmJm'b1n .. J 1; p-Jr 1rw t.~ 
~buol.wpwp, fr'bt"lbu 'bt1k9 1kpl.n._J, p-p 11'"' "lb"'l' I; pwJw'b1fr a;, bj P"''IJw'b

'l"'lll.bpfr9 mn.'b1m'l'b Jb~l!• "l'l!• uw~w;'b, uob'lfr !"'-'bfr., llpm'bn1 w1wpuo1nt.J I; tkrf

Jm;J. "'"1"'9"'-191!_• b'bp"''ll'btn1 'frtl/,w~w'b pbnpbJiu;fr Pl'"'1"'9P"'-flJnL'b[!_ n ..,.,,..,,.,._ 
"iibpf.9 ~"''I""'~ l'"''l""''b'l"'{fl,bpfr '"'""'l'' -

fo'b!"lbu Jb'bl' 'lf.uob'be, P[x1, x2, ••• , Xn] 04J."'~f!. "l"'l'"'-'b"'~1nt.J I; ,...,9 J.n

'bwl ~""'"l'"'~"iibpfr P(xv x2 .••• ' Xn) '1"'2"'"'-"• "l'l! Jb"i.l' ~"iitm"iim~b'bg Q-n1' 

Q=P(x1, x2, • • • , Xn)•: 

'l-fruomp~b'bl' l'"''IJ"''b'lwffbbpfr Q[x] o'l"'~l!' llflb 'f(•X) P"''IJ"''b'I"'Je "l"''"~m'bn<11;: 
"'J'I 0 '1"'~fr'b, w"l"' 'bpw J"'-l'"'l!wtu•'-p 'l"l',}"'~P9f!. 'bbp~"'J"'9tbtfr I; P(xv x

2
, . : • • , Xn) 

0 'l"'~fr'b "fWLn~m'bn'l P"''IJw'b'lwtl/,bpfr gw'bnp'lf mbuan1• t/)..,~..,'l.}bpfr9 '1"'-l'" -pbpbtn1 

"'J'l j!w'bnp'f'bbpp f!_'b'lr.w'bnt.p r,"'J'-""'l'"'Pf!_• w;'bn .. r. bm£ r,..,J..,pf.i'bL'pp f!_'b'lr."''bnt.p 

"'l'"'w'lpfrl'bbpe' 'f(X)-e ~wpbtf. I; 'bbp~w;wg'bbt r.bm/IJ"'/1 mbull"1· 

a 
cp (x) = b f(·x ): 
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ll.;umb'l a-i. t. b-il /'llll(tlw'll'lwtfl.bp £'b P[xl, x2 , •.• ' Xn] 0'l"'~P9• frul( 

f(x)-e pw'lrlw'b'lwJ I; x-fr ~·~wmJw,fp' P[x1 , x2, • • • , Xn] o'lw~fro 1kpgpw~ 'l"l'

~w~p9"bbrn1, e'b'l "l'"'-''' 'bnt.;'bfr;,~ r.wumpm~ P"''lJ"''b'l"'J 1;, l'"''bfr np i.pw 'l"l'~"'
lt}9'bbp"b Ulf''fb'z. !nt."bb"b f!_'z.'lr.w'i.nt.(' Ulf'LnW'[pfrli.bpr 

U;u G.m"bu'"l"'l'r,"1 Q[x) o'lw~Jr wJ/;'b .!Jr 'f(X) pw'!Jw'b'l"'Jfr'b r.wJw"lwmwu

Jum"bb91"'-" I; Jf. f(x) '"'""'['"'~ pw'/Jwi.'l"'"' S~wc\ :p(x)-~ fiwJwp f(x) pwqJwG

'l'uJp nl'n2~wc\ I; .r~wpdbpnphG' q(IIIJh IDWJIFbJI pwq.fwtljwm~~l~ G2mnLpjwJp P 
flW('m~g: for"l!• 'IP9"'-I' 

a c 
<y(x) = b f(x)=dg(:x.), 

npmb'l g(x)-e 'bnrfr9 r.wuwpwl[ l'"''l""''b'l"''' f;, U;'l JmJw'bm~ 

• a df(x) =beg (x): 
U.;u"lfrun1, ad-'b £ bc-'b "'-""'91kt b"b P[xl, Xz, ••• ' Xn) 0'1"'~" 11'"' "'1'1"'~ Jf.l.

'bn t.;'b 1'"''1'1 w'b'lwJ p 'I" p.)w~p9'bbpfr9 P"l"l' f!'b'lr...,'z.nt.p "'l''-""''ll'h 'bbpf!_ '1"'-l'" r.w'bb

L"1' t~wmp nt.'bb'bwtn1 "'J'I O'f"'~"'-'' (eum fr'b'l"'-~9P"'JP b"bflm'll'"'-f/Jw'b} 1bl'l"'-~
Jw'b JpwpJbent.fl;w'b 1bpwpbl'J"'l flbnpbJm;/r Pl'"'1"'9P"'-f/J"'-"bf!_1 m;umb'lfr9 r.bml.nuf 

1;, np ad-'b t. bc-'b ~"'1'"'1 b'b Jf.J;w'b9f.o '-""'l'l'bl'1bl Jfrm;'b 'lfr" muuofrG.w'bp l'"''l

""'"LIU'-"~hn•f• ~bml.wpwp 1 "'J'l"LP"P P"''IJ"'"l"''-"~hn1 b'b mwppkp1nt.J Jfr.!;m'b9f.!ll 

'bwt. f(x) t. g(x) r.wuwpw~ pw'!Jw'b'lwffbbpe• 

Q(x) oqw~~ bp~nL pwqJwGqwJGbp~ W('IRWIJ(lJWJ~G fiwJwUjwmwufuwGnuf ~ 
Gp111G9 flw.fwUJWutwuluwGnq fiwuwpuo~ pwqJmGqwJGbp~ wpmwqi'JWJI'' fop"l'• b£1& 

a c 
cp (x) = bf(x), ~(x:)=d g (x), 

npmb'l f(x)-e t. g(xl-e r.ruuwpw~ P"''IJw'b'lwffbbp L-'b, "'"lw 

ac 
'f(Xl y (x) = bd f(x) g (x): 

flw;9 1 p'b~"lbu "'"lw9"'-91"'~ I; 1kpt.n._J, f(x) g (x) "'l''-""''lf'JW[f!_ r.wuwpwl( P"''l
J w'b'[wrf f;, 

U;'bn .. r.hmt. 'bzb'bl', np bflb Q(x] oqw~~G UjWtn~wGnq 'f(X) pwqJwGqwJp wG~bpw

c\bl~ l; Q qw2m~ ~pw• WUJIH GpwG fiwtlWUJwmwufuwGnq f(x) fiwuwpw~ pwqJwGq;..Jl',. 
npp q~mwp~~m.J l; npUJbu pwq.iwGqwJ X, x1, x 2, • • • , Xn wGfiwJinGbp~9• GnLJGUJiua 

wG~brwc\bt~ ~l~G~ h pGqfiw~wnw~p: fop"IJ• bflb f pw'/J"''b'l"'''e 1kpw.}btf. I;' f = f1L,, 
"'"l"' bp~nt. pw'l''"'"l"''"H'~'bbp'b /;[ "lb'"l' I; "l"'l'"'-'bw~b'b X w'br.w;me• l'"''bfr "l" 

~w~wnw~ 'lb"ll!"'-'' f l'"''IJw'b'lwJe r.wuwpw~ ~l;p tf.'bpt U;umb'IP9 pfunt.J I; cp(x) 

l'"''!Jw'b'lw.!Jr 1bf'lnL~nt.£1 ;nL'bf!_ Q '1"'2"'P 1pw' 

cp(x) = ft(x)= ( +f1) f~: 
~"'~"''l"'l'd.wpwp 1 bflb !f(x) l'"''l'fw'b'l"'"e 1kpw.}btfr I; Q-J. 1pw' 'f(X)=•p Jlx)'f2(x), wu["'· 

cpix) t. cp 2(x) pw'/Jw'b'lwffbkpp'b r.wJw"l"''""'"fuw'bn'l f1(x) /.,. f 2(x) r.wuwpw~ P"''l~ 

Jw'b'lwll/,bpf!_ bp~nt.u'b l;l ~"l"'l'"'-'bw~b'b X1 uw~w;'b 'bpw'bo wpmw'll'J"'Lf!_• J.i.~"lk" 

"'"l"'9"'-91w~ I; 1bpl.nt.•f1 r.w4wuwp I; f(x)-p'b (P 'l.,zw-p'b- "lw'"'~w'bn'l wpmw'll'h:[• 

&.2"'"'-f/Jw.!p)• 

t/,bp9'bb'bl' w;J,f f r.wuwpw~:rw'IJ"''b'lwJe l.t[fip["Llik'bll w;'l. w'b1bpw.}btfr wp

"'"''ll'h'bbpfr' f=f1 • f3 • • • fk' f:"t"l' w;u wpmw'lrfrl'tli:pe n~ Jpw;'l. "lb'"l! I; "lw

pnt.'bw~b'b X w'b~"'J'-"f!_• UIJLI. 'bnL;'bJru~ r.wuwpw~ P.,'IJru'b'lwll/,bp hJ.'bb'b, l'w'bfr "l" 

~"'~"'""'~ 'lb"ll'"'-" f P"''IJ"''b'l"'Je r.wuwpw~ ~l;p Ifr'b/!< f Rwurupw~ FwquwGqwJJ:-
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lWJU ~hp[ntbnLpJntGp ~~~G~ J~w[Hlbi, P 'lwzm~G UJWm~wGnq l'wqJwUJw•n~~lGb(l~ 
lizmntpJwJI': ftpne, 'b~w"'r n._'b/r'bw[ny 'bwfu"l''l: lln!Jw'b, ftwpk[f. I; "'l'l: ylrl'l"'-.)"._.

Piw'b ypw 'bw1lrl "l'"llru Q '1:"'2'"r ypw f(x)-/_. ylrl'ln'-.tnLfllnL'b w'bylrpwHLr "'l'"'w'l:

l'f~'bkpf., pw19 Jk~ pnpnfuwft ... 'bf.s ~w'[Jw.t pw'[Jw'b'l:wt/L/rpf• r.wJwp np£1; 'l"'2"'r 

<}pw yk['["'-.)nLfJiw'b J/_.wpJk(!nLfJinL'bf!. Jky W[''lb'b r.wl"''b/_. 1;. "'l'l J/_.wpJirl'nL

JIInL'bf!. urb'lf nL'b/_. Q-/_.'b "l"'"'~w'bn'l pwyJw"lw"'~h'blrp/_. 62UinLf/JwJp. uw~w1'b 

•fkp 'llrull'n'-J, 2'bnpr./_.y l'"l"l' fi pwyJw"lw"'fth'bkp/_. r.wuwpwft Lfr'blr[nL'b 1 w1'b ~Lf'b/_. 

P-/_.'b "[Wur~w'bn'l pwyJw"lwur~/_.~'b/rp/_. 62urnL£11wJp: 

1/.lu lkJJw'bbpf.s Uurn, npn'bs f.pwyws/_.nLfllnL'b'b "'"l"'9"'-9'ilro Jlrp ~"'l''rs' 
lzl'bkl"Y f'b'lnL~ur/_.y lr'bflw'll'"LfllnL'b/_.s, Jkp r./_.3hw~w'b f!lrnpi.Jw1/_. "'"l"'O"LISI!. ftw

.nwpynLJ I; wn.w'bg np£1; '[JywpnLf/lnL'b'b/rp/_.: ftpne 1 wJb'b Jf• w'bykpw.tlrtf. P"''lJ"''b'l:"''' 

P(x, X[, x2, •• 0 .-xn] o'lw~rs ~Lf'b/_. ~wJ w'bybpwHfr P"''lJ"''b'lwJ P[xlo Xz, • • • , Xn] 
o'lw~/_.g, ftwJ I;[ w'bylrpw.tlrtf. r.wuwpwft pw'fJ"''b'lwJ, U.1uurlr'lf.O r.lrm&nLJ 1;, "I' lrf!lr 

illry "'Y"'.) I; cp(x, X1o X~,· · • o, x0 ) P"''lJw'b'l:wJ/_. np£1; ykl'l"'-.tn._flln'-'b w'bylrpw.tbLf• 

""l'"'"''ll'h'blrp/_., '""l"' r...,J..,fuJpk[ny pwyJ"'"l"'"'~h'blrpf!., J/r'be cp-'b ~'bbp~"'I"'O'blr'bl! 
T.burLJwl mbueny. 

<p(X, xh x2 • o • , X0 ) = a(x1, x2, • • o , x0 ) f (x, x 1, x2, o o ·, x0 ), . 
"~['Uik'[ a-'b ~wfuyw.) I; X-rs> /_.u~ f-e. r.wuwpwft [''"'('fw'b'l:wJ I;: llw~W~'j, J/s'j,{! 

"'lfurk~,l!• "l' w1u ylrp[nLhLfllnL'bf!. tp-/_. r,..,,f..,p J/_.wpJirl! I; P-/_.'b "lwmftw'bn'l P"''l

..!wulwur~h'bkpf. f>turnLf/JwJpt f!w'b/_. R['1 J1n1-u ~n'[J/_.g, n w'br.wlur'bkpf.s ~UI'frfw.) 3 

;pwy•fw'b'lwJ/_. r.wJwp w'bykpw.tlrlf UI['UIW'I:f'h'bkpf• ylrp[uL.tJw'b ,f/_.wftnLfllnL'bf!. urk'lf 

nL'b/_. I!.""' f.'b'l:nLftSr"'lr k'bflw'll'"Lp1w'b, f.uft f r.wuwpwft l'"''lJ"''b'lwJ/_. r,..,J..,p 

..u''l"'fl"'-9Yw.t I; 'bwfunl''l: tlrJJwlnL•f, "'"l"' Jkp flknpi.Jw'b n+l w'br.wlur'bbpfr 'lb"ll!r 

'"'''"'!' &u ll'r'i "'"L"'O"LSY"'.t 1;: 
1/.bp&nLJ "'"l"'9"L9Yw.t tk,fJw'bbpf.s pfun'-J I; &u rib~ r.kurwl!l'l!rl' r.lrm&w'bl!• 

l.ph P[x1, x2, o o •, x0]-~G UJWm~wGnq qn(lbw~hGb(ln~ cp(x) F•qJwGqwJp ~hpwbb[~ 
.1; Q=P(X1, X2, • • •, Xn) 'IW~Hll~ ~(IWI WlljW iwJG ~W(Inq l; ~J.p[RLC~~b[ WJGIIj~U~ 
owrmw'I1'~1Ghp~• npnG1 ~wfu~wb LC x-~g It npnCg qnpbw~~gGLpp ~w'IJwGqwJGbp bli 
.P(x1, x2, • • o , Xnl oqw~~g: . 

ftpne, hf!b cp(x) pw'[Jw'b'l:wJ/_.'b r.wJw"lwmwufuw'bn._J I; f(x) r.wuwpw~ pw'f

.Jw'b'I:"'Jl!., "'l"r'bl!'b' cp(x)=af(x), "'"l"'• /_.'b~"lbu Jb'bl! 'lfurb'be, cp(x)-r ybpwH

.t.r"'-£1 I"L'b/_.9 Uur&nLJ I; f(x )-r ybpw.tl.lr"'-fl 1nL'bf!., f.u~ ylrplf.'be. phpnul 1; cp(x)-/r 
·4"l'L"L.tnLfllw'bl! P(x1, x 2, • • • , x0 ] o'l"'~r Yl'"'' 

ft mwpp/rpnLfllnL'b J/r~ w'bf,w1111r9 ~w'[Jw.) pwyJw'b'lw3h/rp/_. '1:/,."[/!r> nrn'be 1 

}'b~ullru Jb'be 'lrurlr'bl! § 49-/_.9 , "-"'l'"'l k'b ybp[nL.tylr[ .,.tw1/_.'b "'l'"'"''ll'h'bhpf.; 'l:r

"""'l'~Y"'l f,/_.3hw~w'b 'l"'2"'r r.wJw"lwmwufuw'bnp/r'b. e.'burpyw.t l!.'b'll"'l'bJw'b ypw1 

9wG~wgwc\ p qw7m~ ~(IW CjRJRLpjntli nLG!.li J~ pwG~ (bdnL ~wJ wybtf.) mGfiwJm· 
Gbp~g ~wqJwc\ ~wJw~np wum~liwG~ I' w g w I' 3 w ~ w llj It u w G -~ L I' w b b 1 ~ FUIIf 
<dwG'IwJCLp, "'luf'be'b' pwyJw'b'l:w3hbf', npn'bl! t/LnLJ b'b w'bylrpw.tlrlr "'1'1 'I:"'Z"'fr 

!J"''b~wuw.t e.'b'l:l"'l'bJ w'b '1:/,"ll!"'-J, 

u.l'l:"lruf.'b 1;, op/_.'bwft'/ 

· f(x, y) = cp (x) + y 

.P"''lJ"''b'lwJe., npmlr'l cp(x)-e. Jbft w'br.wl"'r9 ~w'lJw.t ftwJwynp . pw'lJ"''b'lwJ I; P 
1/:"'Z"'r .fpw: ftpne, lrpb P 'l"'l"'r np£1; p l!.'b'll"'l'bJw'b Jk! 'l"l" '-f!ln'-'b nL'blr'bwp 

f(x, y) = g(x, y) h (x, y) 
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.fbp[nL.tnLfllnL'bf!., "'"lw g-'b L h-l! 'll'kl"Y y-r wuUI/_.6w'b'bkpny, Jk'be ftumw'bwlf.'be, 

op/_.'bw~, np' 

-
1111

u/_.'be'b' h-e. ftwfuyw.t i_l; y-/_.g1 /_.u~ "'l'bndbm£, 'bftw111/_. n._'b/r'bw[ny 3o(X)b0 (X)=l, 
it_umw'bwlr'j,/.!

1 
np bo[X)-'b nL'b/_. Q wuur/_.f>w'b, wlu/_.'be'b' h-f!. ~wfuyw.t i_/; 'bw£ X-/_.gt 

Rw<ptmGquuf"la wGqwtf"&brla Fwn.wrwGwqrwltwG qwuw .. nrnLlf"e: 

, Ub~ w'i.tt.wl"'PS ~""lJ'wc) pwqJ'w'i.t'1wllbbpp t.wJ'wp J'b'i.t.IJ nL'i.tb'i.tJJ 

w'i.t'1wlfbbpp '1wuw<[npm·fillw'i.t bp~nL p'i.tiU~w'i.t b'lw'i.twf witt.wl"'P 'i.t<[wqn'l 

'- w-6.n'l wumJt-6.w'i.t'i.tbpn<[: lfp ./Jw'i.tp w'i.tt.wlm'i.tbrfts ~wqJ'wrl pwqJ'w'i.t

'lwllbbpp '1b"'..IJnLJ' WJ'f"'.PUP b'lw'i.tw~'i.tbp wr'1b'i.t l.~w'i.t. b[ilb tn<[wJ I; 

bpb.IJ w'i.tt.w
1
m'i.tbpps ~wqJ'111c) f,Jt'i.t'tbrnr'f wumf'6.w'i.tf! t.bmb.lwl pwq-

Jw'i.t'1wJ'f!• 

W"f.W w1'i.t ~wpb[p /; f['bl 'i.tw/. 
4 2 2 + 2 2+ 3 2' f(x 1, x2, x3) = x1 x3 + x1x3 x3 x1x2x3 x2 x3 

urbu./Jn</. [. l)pJ' .ebr t~w'i.t wl'1 'lrnLfiiJnL'i.t'i.tbrf.s J'b~f! 'lbrw'1wulilm: Jlnr:.

"PS' Uw~w1'i.t, 'lnJnL{iiJnL'i.t nL'i.tp J'p J!w'i.tp w'i.tt.w1m'i.tbpp9 ~wqJ'wc} pwq

Jw'i.t'1wJ'p w'i.t,.wllbbpp tftn<[p'i.t nrnzw~p '1wuw<[npJ'w'i.t J'p b'lw'i.tw~, np(! ~wfu
<[wt) f;, WJ'ifnLwJ'b'ifwJ'ifp</.1 w'ift.wJtn'ifbpp t.wJ'wpw~w[J'w'if (!'iftnpnL(iJJnL'ifps• 

Jb~ w'i.tt.WJ"'PS ~wqJ'wc} pwqJ'w'i.t'1wl/i,bpp /)wJ'wp w1'i.t pbpnLJ' I; w'i.t

'lwllbbpp '1wuw<[npJ'w'i.t'i.t f!""' ":'i.tt.wltnP 'i.t<[wqn'l wutnpbw'i.t'i.tbppt U.1~ 
b'lw'i.tw~f!' npf! ~nt_<[nLJ' !; pwn.mpwG.mqpwlJwli ( tbJ!uplJnqpm~}t.fJ) b'lw

'bw~, Jw'lbl !; pwn.wpw'i.t'i.tbpnLJ' (IT Lb.euMn'i.t'i.tbpnLJ' »} pwn.bpp '1"'uu•<[np• 

Jw'i.t un<[npw~w'i.t b'lw'i.tw~/t9· mwnbpf! /)wJ'wpbtn</. ~~~~r'lw<[np<[wc) "'l"i.

"lbu, Jt'i.tt"'.bu WJ'f f!'i.t'fnL'i.t<[wJ I; WJ£111Lpb'i.tnLJ', J'b'i.t.IJ m<[wJ bp~nL 
pwn.bpp qrnfuw'fwpd. '1Pf'./J{! pwn.wpw"i.nLJ' npnznLJ' b'i.t.IJ 'i.tpw'i.t9 wn.wl_f.'iJ 

utwnbpn</.
1 
pu~ b(lb WJ'1 llfiUttbpf!. t.wJ'(!'if~'ifnLJ' b'if, Ul"f.UI bp~pnp'f UJUI"' 

n.bpn<[ £. "'ll"i.' 
?-JtsnL.e ur<[UIJ !; f(xl' x2' .. 0 , Xn) P"''lJ'w'i.t'fUIJ'{! P[x1' x2, .. ., Xn1 

o'lw~p9 £. 'i.tp111 J'b2_ bp~"L tn111ppbp w'i.t'fwl/i,bp' 

ki-ii' i=l, 2, ... , n 

\1) 

(2) 

ur111ppbpmf1lnL'i.t'ilbrf.9 111n'i.t<[wq'i.t J'b~f! mwpph'(' !; 'l.rnlP9' (1} 111'i.t'1wJ'f! 

lfo111J'wp<[p (2} "''i.t'1'"J'ps pwpltp, pu~ (2} "''i.t'1wJ'l!.' (1) w'i.t'1wJ'p9 gwb'p, 
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fl[ilb . U'J'f uuurpbrn'-fiiJIILb'iJbrfr9 wn.wf_pbf!, nrf! t:.w'l.wUW[I 1__/; 'l.r"JP• 'frill• 

!Jw'il f-, WJufr'il.e'il, b(ilb 'l"J"'-fiiJnLb nL'ilfr "'l'il"lfrufr j, I <;: i < n. nr 

k1=/1' k 2=/2, • • ·, kJ- 1 =1;-I> pwJo k; >I;:_ 

1J.ll ~br"l wuw{}, (1) w'U'lwJ"l! ~Lfr'ilfr (2) w'U'1wJ"fr9 pwrar, b(ilb X1·/r 
!J"'-9P1l! (1)-fr Jbp_ w'l.btfr. JU f-, .ew'il (2)-/r Jbp_, ~wJ, b(ilh "'1'1 9"'-

:sfr1'ilbrl! t:.w'l.wuwr h'U, P"'/9 x 2-fr 9"'-!l'ftll! (1)-/r Jb2 w'l.htfr JbJ b 
,.ew'il (2)-/r Jbp_ !.. "'Jlbt 

Z,hzUJ I; UJbubb[l nr WJb pwbfr9• nr (1) Ulb'fUIJ(! (2) Wb'fwJ"fr9 

lJUirar I;. t_/r /:,bUJhnLd 1 n r f!UUI w'iJt:.wJur'iJbrfr t:.wJ" wfuJ" pnL(il JUib UIII.UI2_/r'iJfr 

.uuurfr6.wbb w'l.btfr J"b{) t- br~rnr'ffr UIIIUIJr6.w'iJfr9• 

x x5 x2 
1 2 3 

11Ub'fWfRibrfr9 i UIII.W2_pbb w'l.btfr pwrd.r b l_bw JWd m_'iJfr w'l.bfp 'frn.er UIU

mfr6.wbt 

U.~'ilbrt.. f-, nr f(xl' Xz• ••• , Xn) P"''l.Jw'il'fwJ"fr 9"''il~w9wJ br~nL 

mmrpbr Ulb'fwJ"'iJbrfr9 J"b~(! pwrd.r ~~fr'iJfr dJ11Lufr9: l,bzur I; uurnL'fbl 

"hwt.., nr b(ilh (1) w'il'lwJ"l! (2) w'U'1wJ"fr9 pwrd.r 1;. Jru~ (2) w'U'l ... m. 
./rr t:.brfifr'il P"'rar t 

(3) 

..,"'"'• w'illtwfu w1'il pw'ilfr9• i·'il ~tfr'ilfr "'r'll"J! J·/r9 JbJ, t:.w'l.wuwr ~wJ 
..frn.er• (1) w'il'lwJ"l! pwrar ~tfr'ilfr (3) w'U'1wJ"fr9• U.tu"lfrum[, br~"'
...,'iJ'1wt!itbrfr9 w•[btfr UlflW2_ 'fbbtn'l. WJb, nr'iJ w'l.htfr pwrar I; 1 J"b'iJ.e 

~uurw'il~'il.e f(x 1, x2, •.• , X11 ) P"''lJ"w'U'lwJ"fr iu'il'lwllbbrf• tfrn'l.fr'il nrn

.zw~fr lt"'r'l"''Lnrn'-J, "rl! !.. ~nt_'l.nLJ" f- pwnwrw'ilw'lrw~w'il 'lwuw'l.n-

1'"'-[i/JnL'ilt 

U.Ju"lbu, 

f( l . 4 + 3 2 3 . 2 ~ 2+5 2+2 + ~ 4 x 1 , x 2 , x3, x 1 = xt x1 x2 x3 - x 1 x 2 x4 x 1x3x4 Xz x3 x~-

f'UI'l.d Wb'fWd (! 'fUIUUI"n r'l.w(} I; pwn.wrwbw'frW~Uib ~Uir'fn'l. I 

f( x1, x2, ••• , X 11 ) P"''l.J w'il'lwJ"fr pwnwp•u'ilw'lr"'~"''il 'fr"' filtw'il 'fb"l

_pnLJ" 'ilrw w'il'1w:lbbrfr9 Jb~l! ~'lr'l.fr wn.wp_fr'il urb'ln'-J, "'lufr'il.e'il' ~tfr'ilfr 

JJnLU P"L"r w'U'1wJ'ilbrfr9 w'l.htfr pwrar: U.n Ulb'fUid[! ~n1_'1.nLJ I; 

{uaq_uwG'}wu(t pwpnpmqmJfi m6'lwu. 'Uwfunr'l orfr'ilw~mJ f'"'rar"''l"'-J'il 

-<t.'lwJ ~tfr'ilfr xt w'il'lwJ"l!' Fwrat'"''l"'-J'P UJblfWIIbbrfr 'il~ruUJJ"wJ"p Jh'il.e 

fDUf"'9"'-9b'iJ.e J"fr [ b J" J" "'1 nrf! ~OlfUIUI'fnrJ'I.fr t:.wp_nr'f Uf"'r"''frw:Pfr 

t.frtlbw~w'il (ilbnrbJw'il "'"1"'9m9btfr "' 
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n mlifimJmlibppg qwqd'tub- bpqn'- pmq_uwG.'lwuGbp]t mpmm'lpJmlJt 
pmpnpwqn.t.Jfi mG.qmue: nwqwu111p k pwq_uanqtumqp!_fibpp pmpApwqnt.JG 
mG.'}muGbpp mpmW'}PJWlpfi: 

l•rn.e, '1P9"'-J! P."''l.J "'"1"'"'~"-"'-J b'il 

f(xp x2• •. ·, X 11 ) !.. g(xp Xz• • • •, X 11 ) 

axkt xk• xkn-n 
1 2 • • • n L 

(4) 

(5) 

•IUJ'f pul'l.dWb'fiUl/p 9Uib~U19UIJ nLr/rz Wb'fWJ"f!, WUf.W 'f"JnLfiiJnLb nLbp 

. MIJbUffrufr L I < i< n, nr 
k1 = s1, • • • ,k;- 1 = s;-~o k; > s;: 

bx l 1 xl2 x 111 
1 2 • • • n , 

b 'xt 'xt2 •• • Xntn-t!_ 
I 2 

(61 

(7) 

g(xl' x2' .•. , Xn) P"''lJ"w'U'lwJ"fr pwrar"''f"LJb t.. 9"''il~w9w{} "'-r/rz w'U

.,_ ... IIbbr'il b'il, "'"'"' '1"1"'-fill"'·'il nL'ilfr •uJ'il"lfrufr 1· I < J< n, nr' 

flw'l.J'u"lwur~blm[ ( 4) !.. (6) w'U'lwt!Lbrl!• fr'ilt"lhu ·ru,ut.. (5) !.. (7) w'il

, 'l-w:lbbrl!• Jb'il.e uurw'ilnLJ" b'il.e' 

(8 ) 

(9) 

Uw~wJ'il, t:.bzur t- urbu'ilbl, nr (8) w'il'lwllb (9) wblfU1Jfr9 pwrd.r l;t b(ilb, 

orfr'ilwft, i< i· "'"'"' 
k 1+f1=S1+t1, • • • k;-;+f;- 1=Sj - 1+t; - 1, f'WJO k;+f; >s;+t;, 

,J!w'ilfr nr k; > Sv l; > t;: lmLJb ~br"'. Ulnnl'f""LJ b nr {8) w'il'lwtfb 

Ul'l.btfr pwrar ~~fr'iJfr {4) h (7) IUb'fwf/bhpfr wrurur'frJWffr9• pb1_Ufbu bwh 

( 5) !.. (6) w'il'lwflbbrfr "'P"'"''1ri"'LP9' ll.Ju"lfrun'l., f !.. g pw'l.J .,.ru,1,..tfbh

('/r pwrd.rw't"'-J'il w'U'lwtfbbpfr wrurw'lrl"'ll!' (8) w'il'lwJ"l! w'l.btfr p•urd.r 

lnfr'ilfr f !.. g pwlfJ"w'U'lwt!bbrfr w'il'lwJ r.~n. w'il'lwJ P"''l.J"'Uf"'UJ~J"w'il 
~burl.w'il.em[ uurw9""'{} P"L"r J"JnLU w'il'1wflbhrfr9• 1., t:.burl.wpwr, "'1'1 
u.'il'lwJ"l! tfr nt_'ilt_w'ilnLJ" 'UJ"w'il w'il'lwflb/,rfr J"frw9J"w'il tlwJ"w'ilwft• wl

ufr'il~'ll' 1/bm.J t- pwrd.r"''l"'-J'il w'il'lwJ fg "'r'""''lrl"'LP Jhp_t 
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• 
§ 52. U~llhmp~4 pwqllwllqwllllhp 

Ufr .pw'ilfr ..,flt.wlur'bhpfrs ~w'lt!w6 P"''l""''b'fwffbbpfr t!lit. "'ll!fr b'il 

f!b~bnLtf 'bpw'b.p, npn'b.p t_b'b pnfru/_nLtf ru'ht.ruJur'bhpfr 1.. nl_ t!fr urb'lrufn

fum{rJJru'b 'fb"II!"Ltft i,hurl..ruprup 1 rul'f"lfrufr pru'l_tfru'b'fruffbbpfr tfbt. P"l"CW 

IU'bt.ruJur'bbpf! tfur'bnLt! b'b Lfr"'Jh'b ufrt!burpfr~ ~bp"fn</_, 1.. 'fpru t.rutfrup l;l 

IUJ'f P,..'l,f ru'b'fru:/Lbpf! ~nt_</_nLt! b'b ulufbmp~~ pwq_tfwfiqwtffibp (~ru.r 

ultd'bmprq ~m.fi~g~m&bp)• "'rup'lru'l"Ll'b opfr'bru~'bbp ~lfr'bb'b' P"l"P ru'il

f.wJur'bbpfr 'fnLt!rupf!' xl+xz+ ... + Xn' ru'bt.rulur'bbpfr .prun.w~nLufr'bbpfr 

'fnLt!rupf!' ' xi+x~ + ... + x~, ru'bt.ruJut'iibpfr rupurru'fpJrull!' xlx2 •.. Xn J.. 

IUJl'j,l "L~ruurfr nL'i,b'brutn</_, np fi bzw'ii'iibpfr rutfbb "" urb'fru'fpnL{rJJIILb 

'bbp~ruJrus</_nLtf I; 'ffrp.prufnfunL{rJJnL'b'iibpfr rupurru'frJrulfr urbu.pn</_ ( urliu § 3 J~ 

npl. I; pru'l_t! ru'b'frut!fr ufrt!h,pMnL{rJ 1ru'b ru"lru9m9tf rub t.rut! rup pru</_ru~ru'b I; 

uurnL'lbl, np ru1'b t_/r pnfu</_nLtf hp~nL ,,'i,t.rulur'bbpfr 1.. "l. t!fr 'ffrp.prupn

fu nL{rJ lm.'bfrst 

Ub'bl? ~7/rurrup~b'b.p rulbnLt.burl.. ufrt!burpfr~ pru'l_t!ru'b'fru:/Lbp n ru'b

f.ruJut'iibpfrs' npf.l; p 'fruzurfr "fruur~rufln'f 'fnpJru~frs'bbpn</_1 t,bzur I; urbu

'j,f.£, np bp~nL u~ubmp~~ pU!qli'wliqwulibp~ qm .. ump~. mmppbpn1..p-JnL6~ 
L.. wpmmqpJml~ hu ~l~lib!i u~ubmp~~· rutufr'b.p'b' ufrt!bmpfr~ pru'l_t!ru'b

'fw:/Lbpf! ~ru'f.tfnLtf b'i, "" h'b(rlruo'fru~ p 'fruzurfr </_pru fi rubt.ruJmbbpfr!/ 

~ru'lt!ru6 P"L"P pru'lt!ru'b'fru:/Lbpfr P[xl' x2' ..• , Xn] O'[ru~nLt!, "PI! ~nl_
</_nd I; P qm2m~ qpm n mlifimJmlibppg ~mq_umb- u~ubmp~~ pmq_umli
l}wulibp~ OlJ.m~: U.n o'lru~fr'i, "lrum~ru'imLt! b'b P-fr P"l"l' l;lb.tb'bm'bbpf! 

( rulufr'i,.p'b' 'lP" ruuurfrnru'iifr p";[_np pru'l_t!ru'b'frut!'bbp[!• fr'bt."lbu 'brul..' 'lP;,'b), 

,eru'bfr np bpru'b.p ru'b~ruu~ru6 J.b'b pnfu</_nLtf ru'b>rulm'bb·pfr nt_ t!fr mb'lru

tJrnfuiiL{rJJru'b clrut!ru'bw~t lJ..tb'b t!fr rull ufr•tburpM pru'l_t!ru'b'frut! ru'h~ruu~ru6 

~"/rupnLbw~fr P"L"P n ru'bt. ... lm'bbpf! 1.. 'ilnLJ'bfru~ ~Lfr'bfr t!frl.'iinLJ'b ruuurfr

-D.w'bfr 'bpw'ii9p9 J""p1u.prubl.InLpfr b~ruurtf rut! p• bfilb f( X I, Xz• , , , , X 11 } 

ufrt!burpM pru'lt!ru'b'1ruffb nL'bfr "'l'b"lfrufr ru'b'frut!, npfr ,/b'l. Xj ru'bt.rulur£! 

tfur'IJnLtf /; k 9"L9/rl_n</_, Ul"fUI bUJ nLbfr bUJi.. UIJb"ffrufr UJb'fUJ,/ 1 npf! 

uurUJs</_nLt! I; bpUJ'iifrs' Xi 1.. Xj UJ'bf..,.Jur'bhpb 'ffrp.pUJfnfunL{rJJUJt!p, UIJ

ufr'b.p'b' "fUipnL'i,UJ~nLtf I; X j UJbt.UJJUI[! bnLJb k UJuurfrnUJbn</_1 

t,buri.JUIL n ufrt!burpM PUJ'l_t!UJ'b'fru1JI.hp'b n . UJbt.UIJUI'bbpfrs ~nt_</_nul 
b'b urUJP/'UI~UJ'b ufr.!burpM pUJ'l_t!UJ'b'fUJ:ILbp. 
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al = X1 + X2 + · • · + Xn, 
a2 = X1X2 + xlxa+ · · • +xn-1Xn, 
aa=xlx2xa+xlx2x4+ • • • +xn-2Xn-1Xn, ............. . . . . . .. . . (1) 

111" P"''l""''b'fwffbbpf!• npn'bs ufrt!hurpfr~IIL{rJJnLbb ... ~'bbpl.. 1;1 ufrJ'bmpM 

PUI'lJ'w'b'fw:/Lbpfr urbum{rJJw'b J'h'l. zwur J'bt) 'fbp b'b /uw'[ntJ'I 1-pw'b.p 

· Jbq t.nLzbt b'b .Z,frbmfr pru'bwdl.bpf! ( urliu § 24), IILumfr ~wpbtfr 1; wubl 1 
rrp 1 mqmq qnp~w4~gli nL!ibgnlJ. ub~ mGfimJm~g ~wq_uw~ pmq_uwGqm
d'~ qnpb-m~~gGbp~ a,wa~ U(WDLftJWUp lJ.t~Gb!i Gpm mpuwmlibppg 

.IJ.mq_umb- mmP'Pw~wG u~ubmp~~ pmq_umGq.wulibp: 
Swpp,.~ru'b ufrt!burpM pw'l_tfw'b'fw:t/,bpfr "'l" ~"'"ll! .Z,frbmfr pw'bw

'.il..bpfr t.bur zruur tUI~UJb I; .tb~ UJ~r,UIJurfrs ~UJ'l_t!UJ6 P"''l""''b'fw:/Lbpfr 

, '!"bunL{rJ JUib 'b~UJurt! UJ,/ p ufrt!bmpf.~ pru'l_t! rub'fUJffbbpfr m1'b ~frpwn.nL{rJ 1,_'j,_ 

:·"ilbpfr t.wt!wp, t.w'bnt.'b npn'b9 t!b'b./.! UJicl,/ nLunL:IbwufrpnLJ' b'i,./.! 'fpru'b.p 1 

.P,UJ'i,fr np XI' Xz• • , ., Xn n UJ'bt.,Jur'bbpfrs p 'fUJzurfr •/pUJ ~w'l_tfw6 

:.~frt!burpM pru'lt!ru'b'fUJ:ILbp[! O'[UJ~ b'i, ~UJ'l_t!nLt!, UJ"fUI UJ~'bbplt. b'b r.burb

(~lrul "l'i,'fnL:ILbpf!• ufrJ'burpfr~ PUJ'l_,/ UJb'fUI,/ ~Lf.'bfr urUJppUJ~w'b ufrt!burpfr~ 

. pw'l_J'w'b'fwffbbpfrs sru'ii~•usw6fr ',"Jb'b t!fr 'fP"'~UJb wt!pn'f'l. UJuinf'-6.w'bl!, 

;;ir'bt."lbu 'iirul. run"lfrufr ruumfrnw'b'bbpfr rupm"''fPI"'ll!' [!b'f npmt!' 1_bps

?:(tw6 sw'ii~rus•u6 'fnp6ru~sn</_ P:fs· 1., IJbP'l."'"l""; JJz1_w6 "'P"'"''fPI"'l'bb

' rfr wJ'b'b J'fr 'lndrupf!' U.u ~bp"f wuw6 crt' cr2, ••• , crn mmppm~wli 

i~ u~tfbmpp~ pmquwGqwuGbppg ~mq_uwu mubli u~ pwq_umGqwu P-pg 
::. ~bpgpmb- qnp~w~pgGbpnq, np~ qpmmp~qnLU k npUJ.bu pmq_uwGqwu 

X1, x2, • • • 1 Xn wGfiwJmGbppg. ~1pGp upubmpp~: llt""l""' l!'b'fm'bb'b.p 

n=3 1.. </_hps'bb'b,p cr ,cr2 +2a3 P"''l""''b'f"'"l!' crl' cr 2 1.. cr3-l! •frnfuwpfr'iibtn</_ 

. /rpb'iis wpmw.:.rulurnL{rJ JttL'b'bb pn</_, t!b'b.e ~uurw'iiw'b,p' 

0'10'2 -1- 2J3 =xi x2 + xix3-l-x1 x~+x~x3-!-x 1 x§ -1- x2 x~+5x 1x 2x3 . ' 

.,~'bbpl.npb'bl rut_ tfwunLJ' ufrt!bmpfr~ P"''lJ'w'b'fwt! I; XJI x2, x3-fr 'b~wur

JwJ'pt 

lJ.JU U1p'fJIIL b.pfr 2P'l_nLffb /; t,/,mf. /"'£ t, /r ,/";, UJ ~ w 'j, {rJ b n p b ,/ w 'j, 

e1 fr .r b m p ~ ~ p Ul, .t Ul t 1 "' .t r;, b p fr </_bp,phpt"'L· 

XI' Xz· ••• I Xn mlifimJmlibprg p I}W(I.ll~ tj:pm ~wq_umb- mubli u~ 
ou~db\llpp~ pwq_uwGqmtf fimGqpuwlinLlf k cr 1 • cr2, ••• 1 an mwppw~mli 

· u~ubmppq pwq_tfwGqwuGbp~g ~wq_d'w~ pmq_umliqmd'' P qm2m~li UJ.Wm
~mGn'l. qnp~w~~gfibpn_q: 

/>pn.p, 'ffTSnL.p ur</_tu6 t 

e~frt!burpM P"''l""''b'fUJ.tf! 1.. 7fr9"'1! 'bpru pUJn.UipUJ'bw7pw~w'b '1Pmfi1w'i. 

Jb'l. P"'PaP"''l"'l'b Ul'b'fUII& 1; 

(2) 
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' 
IJ.Ju w'i11Jwup uk2_ w'Uf>wJmhkpfr 9n'-9frl_'bkpf! IZ{/im.[! t- pwl[ wpwp£'iJ f',£. 
mlt1wl w'ill:,w'[wuwpn'-flln'-'b'ilkpfr'b. 

{3) 

/>pnJ!, 'lfrsn'-J! npl.t l·fr f'..wuwp k;<ki+t' f(x 11 x2, •• • , Xn) pw'l_uw'b

'lwuf! Lfr'bklmf ufrubmrM· "fbUlJ! t- "fU1f;,'-'bw~Jr, uw~wl'b, 

(4) 

w'b'lwuf!, npf! um,.,s1_nLu t- (2) w'b'lwufrs' X; lt Xi+l w'bf'..wJm'bkpfr 'lfrr

J!wtfrnfun'-flJwU pz '1-w pkpn._,J { f'..w~wunL{J Jwh 1 J!w'bfr np ( 4} wb'JWU[! 

pwnwpw'ilw'lrw~w'b 'lwuw'[npn'-flJw'ii fruwumnq pwpJ.,.- t- (2} w'il'lwufrs· 

Xv x2' •• • , X;-1 ru'bf'..wJm'ilkpfr smsfrl_'ilkpf! kp~nL w'ii'Iwl/LkpndiL l;l 

f'..wue'b~'bmu b'b, P'!'l9 X;·/r smsfrle (4) w'b'lwup ubt.. -1hLfr ,Jkt} t-, 
J!Uih (2) w'b'lwufr Jk2_1 

.Z.krs'bk'b.[! WJrf,J mwppw~w'b ufrukmrfr't pw'l.Uwb'l:wliLbrfr f'..bwltlwl 

UlfUlW'J(IJWlf! ((3) wbf'..w'[wuwpntfJJnLhhkpfr zhnpf'..pq pnlnf smsfrt'iJbpf! 
lufr'bb'b n}_ pws•uuw~w'b). 

(5) 

IJ.l'b lufr'bfr ufruhmpfr~ pw'l_uw'ii'IwJ' X!' x2, ••• , Xn w'bf'..wlw'bbpfr 'b~wm
J'wJ'p, f!h'l np11LJ' 'bpw pwpJ.pw'fnLJh w'ii'IwJ'f! f'..w'-[wuwp {- (2) wb'lw

ufr'b: l>pn.[! 0 1' 02' ••• ' 0 n PW'l_U wb'lwl/Lb p{P pwpJ.pw'ln'-Jb w'b'lwl/Lb Pf! 
f'..w'[wuwp k'b r..wuwwwmwu{uw'bw.pwp X X X X X X 'r I' • 1 2' 1 2 3' "•.• XtX2 .. • Xn~ 
pu~ J!Wh,. np hw/unp'J "fWfW'fpw/l>p 1_hp2_nL ,f WUfWSnt !J'[wJ t- 1 "f wp-

UlW'JfJWlp pwpJ.rw'ln'-Jh w'ii'JwUf! f'..w'-[IUuUip t- mpmw'lrfrt'ilkpfr pwpd.pw

'1"'-Jh Wh'Jwf/Lbpp wpmw'JrJwlfr'iJ 1 Ul"fiU 9 1 ptru[UW~'fUIUp pwpJ.pw'fn'-J'i:, 
wfl'lwJ' ~Lfr'bfr 

k,-k ( )k -k ( k -k a0x
1 

2 x 1x 2 2 a x 1x 1x 3) a 4 • • • 

• • • (xlx2 • • • Xn-dkn_t-kn(x1x 2 ••• x 0 )kn= a0xk1 xk
2

2 ••• xkn. 
1 n . 

IJ.Jumb'l.fr9 f'..bmltn._,J t-, nf' f·/rs Cft•f! f'...w'bklfru WJ'I pw'l_Uwb'lwfl££

pfr pwpJ.pw'fnLJh w'b'lrul/Lhpf! tfrn{uw'l~r~pd.wpwp ~n}_b}_whw'b, "'I•fr'iiJ!'b' 

f-Cft=f1 ufrukmpfr~ PUI'l_UUih'Jwufr pwpJ.pw'fnLJh wh'JWU[! suzdp ~lfr'bfr 
(2) w'il'lwufrs, npf! f pw'l_Utu'b'lwufr purpJ.pw'ln'-l'b w'b7wliL t-• f, pw'l_uw'b

'lwu,. r..wuwp 1 npfr 'lnpt)w~frs'ilbpf!• -~'ilkplrnpk'il, "fWm~w'bna.,J k'b p 
'lwzmfr'b, ~p~'bbln1 Ull'l k'l.w'bw~f!· uh~.p 'lwlfru k'b.[! 

fl = 'f~ + f2 

f'..w'[wuwpn'-fl JW"ilf!, npmb'l. 92-f! mwppwltw'b ufrJ'bmpfr~ pw'l_Uwb'lw l/Lbp{• 
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wumpb.w'iJ'iJbpp wpmw'lrJwl e up npnz 'fnpJw~sn1_ p 'Jwzmfrs• ,.u~ f2•f!'' 

ufrubmpfr~ pw'l_U w'b'lwu I;, npfr pwpJ.pw'ln'-Jh w'b'lwl/L wqk LP swJ r t, ' 
~w'b ft•fr pwpJ.pw'ln'-Jb w'b'lwue: U.Jumk'l.fr9 p{umu t-

f = tft + tf2 + f2 

r.,.,qwuwpn'-fl JnLh[!t 

&wpnLhw~b,nq WJU "lrnskue, ub'b.[! nplrt- S·,. f'..wuwp ~UUIWbWb.[!' 

f5=0 1.., l:,kmltwpwp 1 f-/r f'..wuwp ~f'..w'b'lb'b.[! P·fr'b "fWm~w'bn'l. 'lnpJw

~fr!J'ilkpn'[' ol' a2, •• • , a11-kpfrs ~w'luwJ pw'l.uw'b'lwufr mku.[!n'[ 'lr1_w.t 

f,.bmbJtul wpmtuf'..tuJUlnl.{JJtuh(!• 
s 

f(xJo x2, • • • Xn) = ~ q>;= q> (o-J, o- 2, • • • , o-n): 
i~l 

ufruhmrM ptu'l..!w'ii'ItulfLbpfr · tu'b1_br'l. f'..wl_np'Jtu~tu'bn'-fl JnL'ii, f!'b'l npn'-J' 

flptuh9P9 Jn'-ptu.[!wh}_Jn'-p,. pwpJ.pw'fnLJb wb'JwUf! ~lfr'bbp tu1_blfr 9~»Jp 1 
~w'b 'ilw{unp'J pw'l_Utuh'lwliLbrfr ptupJ.ptu'ln'-J'b tuh'ltulfLbpf! lt t-' l . tu'[kLJr 

swJp, J!Wh (2)-e• Uw~wJ'b, b[lh 
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f5 ptu'l_UWh'Jwufr pwpJ.pw'fn'-l'b w'ii'IwlfL t-, w"lw ~»J'J pw'l_Uwh'ltu.!fr uJr

ubmrM"'-flJnL'ilfrs f'..bmltnLU h'b 

(8) 

wbf'..tu'[tuutupn'-flJnL'b'ilhrf!• npnb.[! 'buw'b h'b (3} w'br..tuqUiutup'"-flln'-'b-

'bhpfr'bt 

U'JnLu ~n'l.ufrs, .[!w'bfr np (2) w'b'ltuUf! ptupJ.p t- (7} w'b'ltu.!frs• 

UIUfiU 
(9) 

~~IU~WJbl f'..b2_111 t- mhu'iJbl, np lJ' l2' • • •1 lfl n}_ pw9W11W~Wh wUpn'l.'l_ 

{l1_bpfr u/wmhl/Lbpf!• npnh.[! ptu'[tupwpnLU b'b (8} lt (9} w'bf'..tu'[tuuwpn'-

/JJna.'b'ilkpfr'ii, ~-r"LI• t- e'ilmrht '"fr-1~ 1_bnw1nr pqnq b7 w'ilw~'ilbrn1r 
/>pnj!, b[lb bnLJb,.u~ f'..pwrfwf'1_bbj! ( 8) UfUif'..tuhl_/r9 /.,_ UptuJh b'iJfJtu'JpbhJ!~ 

n, pntnr l;-bpf! (i=L 2, . .. , n) ubt} tb'il k-frs· W"fiU l; fl1brfr e'bm-

1 ~"'l'~un/.np I; ~"'21/r ourr.'bbl , rrp 'i's l'"''l'lou'b'l"''ll'., l'.','lr,"''bpw"fbu wuwJ.,. 

M[<npu'bw~rr<-J I; b. "'l"'''lP"P ou'b'l.uffi,/sp, Jr'bi "LP" PI' i ~ou'b f5 _ 1 pw'{Jw'b'l.uJJr Jb£ b., 

Hurb.wpwp, fs-cfro fs = fs - t- 'i's-fr'b w'b{/"'--JI'. ~w"L1wJ. I; "i JfrruJ'b fs-t-fr!f "P"~ 
"''b'lwf/i,kpfr "i"'i"'oJ.u'b r,/;,., wnk 'brop w'b'lou/£bpfr r.w'b'lbu 'fUll"'-- r,J,,., li.Juurk'l 

s = 1, 2, .. 
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~nL{iJnL'itf!., J'pl..'itnLJ'it t, f.'itwruu[nr ~lp'itp J'pwJ'it (k 1+1) 11 .pw'itw~nL{iJwJ'p 

:,h'lw'itw~'ithrm[t ll.Jutnb'lf9 f.hur£mJ' t, nr (6) pw,J'w'it'1wlli,brf. f.wp_nr

•'1w~w'itm p JnL'itf!., nrn'it9 J'bp_ .pwf'J.rw'l:nLJ'i, w'it'1w:fLbrf!. t"l"fbU fp_'itnLJ' 

~b'it, tit ~wrn'l w'itr{brp_ tft'itbtt 

fd'bnrhJwJp w"iw9nLJ9'it wr{wrmr{w.t t• 

..Z,ftburft pw'itwJ.£hrft f.hur urwrrw~w'it upJ'hurrf.~ pw'lJ w'it'1wt1Lhrft 

-i[br!..mJ' 'itzr{wJ ~W"ff!. {inLJlw"'f'nLJ' t upJ'burrM pw'lJ'w'it'1w11Lhrf. 

4_brwphpJWl t.ftt/Lw~w'it (JbnrbJ'wJP9 wrtnwJhl WJU"ffUf ~wr£nr f, bur b

-i[w'it.p. 

').~gnLl! f(X)-P: ubq mfifiWJmpg pmq_umfiqmtf };- P l}Ul2Ul~ qpm, 
· np~ mqmq qnp~mqf!gll: fimqmuwp };- 1-~: UJ1} qblliJD\.U mubG u~ up
ubmp~q- pmq_uwliqmu (P-~Ii tqmm~mGn'l qnp~mq~glibpnq) llmq_uwb
f(x) pmq_umliqmu~ m p tf m U\ lib p r g. npnli}! UJ.WW~mlind bli P-~ 

-qpm f(x) pmq_tfmGqwu~ qbptn'-.}nLpJmli nph.k qmzm~li, IJ.tftli~ f( x) 
•pmq_uwliq.mtf~ q n p ~ m q ~glib p p g qmq_tfmb- pwq_umliqwu (P-~Ii 

-O{mm~mlin'l qnpb-mqpglibpnq) lt, fib11lltmrwp. ~l~li~ P qmzm~ ktbtfblim: 

~f!ffi,w~w"i. flltnpltJwlf! 4_/spb.n..J 2"'P"''IP4.w~ - UI"f"'9"LI91!. Jf!wJwJw"i.w~ "'"'Lf!u ~ 

:1. ,fltfJn'l 'f"l'~"'i.w~w"i.np b"i. npn"i.ktnL uf!Jkurr/!~ P"''l'f"'"i.'lwfll,ltl'f! "'P"'"'~"' 1urnLfJ I"L"i.
""i.kpf!. urwrpw~w"i. P"''lJ"'"i.'lw;R,kpf! Jf!£"9"1• "iwfuw"ll.u JnL~k"i.e r.kurb.l"'l "i.2.U"i.w

J,ndl!.· bfJb 

( 10) 

x 1, x 2, • • • , Xn w"i.r.wlur"i.ltpf! wuurf!6w"i."i.lrrf! npb.~ "'I'"'"''IPJ"'l ~ (l!."i.'l npnLJ' 9"L-

9f!i"i.ltpf! Jb£ ~"'P"'l lt"i. Lf•"i.bl b. 'lP"J/! r.w4_wuwp"i.kp) 1 "'"l"' l'"l"P "'1";, w"i.'lw;R,bpf! 

'l"LJ"'Pl!.• npn"i.l! uurw94_nLJ k"i. (10)-/!9' w"i.r."'l"'"i.ltpf! P"l"P r."i.wpw4_np url.'lwpn

junLfllnL"i."i.kpf! Jl!1_"9",1' ~"i.2w"i.w~k"i.e' , 

111) 

IJ.~"i.ltpk ~~ np "'1'1 ~tf!"i./! uf!Jiturpf!~ P"''lJ"'"i.'lwJ, w1"i. ~L' r.wJwultn, b. np wJb"i. Jf! 

.. f!Jkurrf!~ P"''l""'..,'l"'J n w"i.r."'l"'..,"l'h9• "Pl!. "l"'f'"L"i.w~nLJ ~ (10) w"i.'l"'"l!.· ~"l"'
J'"L"i.w~h b. (11) P"''lJ"'"i.'lwJf! P"l,;P . m,"'9"'~ w"i.'lwffi,kpc• Opf!"i.w~, S(x 1) = a 1, 

"S(x1x2)=cr2, S ( xD-"i. P"l"P w"i.r."'l"'"i.kpf! l!',..,.w~nLuf!"i.bpf! 'l"LJwp"i. ~ b. "'ll"i.' 

Opf!"i.w~· n w"i.r.lulur"i.kp/!9 ~"''l''"'~ f=S(xixa) uf!Jb ... pM P"''l""'..,'l"'"l!. 

.wpurwr.wlurltt urwppw~w"i. uf!J/s,.pf!~ P"''lJ"'"i.'fwtlitltpf! Jf!£n9n4.1 

1l.1uurls'( pwp.lf'UI'fRLI"j, Ul"j,'fUI{fi, ~ xi x2 J., t;l.mJ.wpUif'l 'P = ~-~ (12 = ()"1 cr2, 

... luf!"i.e"i.' 

<p1 = (xl + xl + • • · X0 )(x1x2 + x1x3 + • · · +xn-1x0 ) = 
= S ( xix2) +3S (x1x2x3 l, 

1J.4_btf! P"'P'l orfi.w~"i.ltpnuf "i."l"'"'"'~"'r,"'PJwp ~ "i.wfuw"lbu "l"'l''lkl, fib ,~1'
w"i.'lwffi,bpf!_ ~"'P"'l /;";, Jur"i.kt "'"-"'~ P"''l""'"i.'lwJf! "'"'l'P"'~"'"i. P"''lJ"'"i.'lw[fl,krmf" 

. wpurw~wlurnLfJiw"i. Jbf, f!u~ "'l"i.nL~kurb. 'f"'"i.kt "'1'1 w"i.'lwfll,bpf! 'l"l'~w~f!9"i.kpf!

w"i.npn2 'f"l'~w~/!9"i.kp/! Jbfln'ln4.• 

0 p".., Ul ~-"i. "P• 1. 9-ur"i.kt f=S (xi xn uf!Jit ... pf!~ P"''l""'..,'l"'"" "'l'"'"'~"'I
"'"Lfl lnL"i.f!_ urwrpw~w"i. P"''lJ w"i.'lwffi,kpn4_ 1 

ll'b'ftl! 'ff! ... b"i.l! (urb' u r,f!;R,w~w"i. flbnri.Jwlf! "'"l"'9"LI9l!.)• np ;;rn"i.btf! <p(cr1, 

a2, • • • ,cr11 ) P"''lJ"'"i.'lwJf! w"i.'lwfll,kp[!_ npn24_nLJ k"i. f1, f2, • • • uf!Jburp/!~ P"''l-

Jw"i.'lwffi,bpf! pwp.lp"''f"'-1";, w"i.'lwfll,k('/! Jf!£"9"1• l!."i.'l npnLJ "'1'1 pw('.ll'"''f"'-1";, w"i.
'l"';R,/spf!_ 9"'~1' b"i. "'"-"'~ f P"''lJ"'"i.'lwJf! pwp.lp"''f"'-1";, w"i.'lwJf!9• "'lu'ft"i.l!"i.' 9"'~1" -
1 2 2 { { { I < .I ..-"i. x1 x2-"'-9' 9-ur"i.b"i.l! P"l"P w1"i. x 1

1 x2~ •.. x0 n "'i'"'"''ll'l"'l"i."Pl!.• "l'""l! .pw.,_w-

pwpnuf /;";, ~/surb.l"'l "l"'IJw"i."i./spf!"i.. 1) "i.rw"i.l! 9"'~1' b'it xi X~ w'it'lwJf!9• 2) 'itrw"i.#!" 

. ~-P"'l b'it ~"'""'l,.l ""''""'/'"~ P"''l""'..,'l"'ffi,brh P"'Pal'"''f"'-1.., w"i.'lw;R,br, "'l"h'ite"i.· · 
pw4_wpwpn<-J k"i. [1 ::;;,. /

2
::;;,. • • • ::;;,. / 11 w"i.~w4_wuwpn<-fl 1"'-'it"i.kpf!'it, 3) w'it~wlur"i.bp[r·· 

l;wJw[uJpf! "i.~w ... J,.,Jp "i.pw"i.l! n<-"i.k"i. 4 wuurf!6w"i. (l!w"i.f! "(' P"l"P ft. f2, • • • P"''l

J,.,"i.'lwffi,bl'"i. nL"i.b"i., f!"i.i"lbu Jb"i.l! 'ff!urb"i.e 1 "i.nLI"i. wuurf!6w'itl!., f!"i.i "l' f ~wJwuk,.-
' P"''lJw'it'l"'Jf!.)l 'J.nLpu 'fPbtn4_ Jf!wl'it 9"'-9/!i'itltpf! ~wJ,.;"l"'"'"'"[uw"i. 'l"L'l"'~9nL-

'fl lnLbb/spf!. /, ~"'11!/!b 9"LI9 U11Ufn1 cr-1! UluUf/!6w"i."i.k('/! Wlb Ulf'"'UI'f('JUifb/s('f!J n('n"i.j!• 

"1'"24.nLJ b"i. "i.pw"i.9 n4_, Jb"i.e ""'"'";,,,_J b"i.l! ~b.,J.J"'l "''li"L""'~l!.· 

22000. 

21100 . 

11110 . 

f =a~+ Ac;1cr3 + 8cr,• 

a,-f! 'f"P~w~/!91!. Jlt"i.l' f!."i.'ln'-"i.lt9f!"i..e r.w4_wuwp Jb~f!, l!"''itf! np "'1'1 w'il'l"'JI!. "l'"24.rrur 

(-- f pw'[J"';,.'lwJf! pwp.l('"''f"'-1';, w"i.'lw•fn4_ J., /!'iti"lku J/;';,1! 'ff!urb'itl! ~f!;R,w~w'it fJbn

pbJwl/! "'"l"'9"LJ9/!9• ,._..,/! "i.nLJ"i."lf!uf! 'f"P~"'~/!9• A J. 8 'f"P~w~f!9'b1trc Jk"i.l!" 

· hur"i.b"i.l! Hurb.J"'l ~/;P"l• 
t:'it'lnL"i.b"i.l! X 1 = X3 = X3 = 1, X,= • • • = Xn = 0• ~b2ur ~ .,bu'bltl, "l' w"i.

t;"'l"'"i.bpf! "'1'1 wpJbe'bbpf! 'lk"ll!"uf f piu'[Jw'b'l,.,Jl!. uurwbnLtf ~ 3 wpJbl!l!.• f!u~ crt' 

a., a3 J. a1 P"''lJ"''it'lwffi,/spf!.' r.wJ"'"l"'"'"'""'"'..,"'P"'l' 3", 3, 1 J. O• wrJbl!'itbrcr 

flLUUf" 

3 = 9 + A · 3 · 1 + 8 · O, 

•purb'l/!9' A= - 2. C,"i.'lnL"i.b'itl! "'JJJ XI= x2 = Xa =XI= 1, x5 = . . . = Xn = o~ 
f, a1, a. , cra J. cr! P"''l""'"''l"';R,kpf! ,.,pJbl!'bbpc ~"'""'"l"'"'"'""'"'"'"'P"'l' ~th"i.b"i.' · 6, , 4-, . 6"" 

4, 11 ~kurkwpwp' 

6=36-2 . 4 . 4+8 . ], 

•pmb'lfrl B=2· u.,uutfun4_, f-1! r.wJwl! nrn'itbtf! "'1'"'"'~"'1"'"'-fllnL"i.f!_ ~tf!"i./!'. 

f = cr~-2:~1:~3+2cr.• 



f(x) = xt + x3 + 2x2 + x + 1 

,,P"''l''"''b'l"'Jp "'l"'"'"''bbpp funpJU'b"'l''l'bbpp 'f"LJJUpe• 

ll.Ju fu'b'll'P l"L.MJU'b r..,JJUp 'lm'bb'be S ( xr) uf.JbmpH P"''IJJU'b'f"'Jr "'l'"'"'

r,.,J"'"LfJJnL'bf! "'"'l'l'"'~"''b upJbmpp~ l'"''IJ"''b'l"'flbbpp Jf.t"9"'/r ljpf'"'"-btn4_ 'bnLJ'h 

,,fbfJn'll!• f.'bi "lbu b. 'b.,fu"l''l op/_.'bJU~nuf, Jb'be ~,..,.,'j,.,'j,l' 

3000. 

2100. 

1110 . 

3 
• 0'1' 

.J,"b'lnL'bbtu1 'b.,fu' x1 =x2 = 1, x3 = • • · = Xn= O, IL "'"l"'' x1 = x2 =;=x3=L X= 

.•. , =Xn=O, Jb'be ~umJU'b.,'be' A =- 3, B = 3, IUJup'be'b' 

U'b'l m4_JU~· f(X) PJU'l'f"''b'l"'''P "'f'JJUm'bbpp [uup"''b"'l''l'bbpp 'f"LJ"'l'l! 'l"''bblnL 

.;.,JJU{' r,.,f'~JU4_np 1;1 'b~"'"'P nL'bb'b"'L"1 '1,/_.bmp {'JU'b.,J.k.bpf!• 4_bpk.nLJ 'f"'JU~ "'l'"'"'

r,.,J"'"LfJJ"''b Jb£ 0'1-e "-'"fu"'l'P'bbt xB-f.. 'l"l'~"'~9"1' '"'~"'n"'~ 'bt.,'bn4_, ".,Juf.'be'b' 

-1-n4_, 0"2~e .pnfu"'l'r'bbt xLnL 'l"l'~"'~9"1• "'Jup'be'b' 2-n1 b., 4_bpf."'."lbu, a3-e qm
Ju.,pp'bbt X-p 'l"l'~"'~9"of' r,.,~JU"-"'~ 'bt"''buof, IUJup'be'b' -1-nofr lJ.Ju"f_punof, "'{'

,f.,m'bbpp Junp"''b"'f''l'bbpp Jb'l r.bm"'l'l'l!l'"'l 'f"LJ"'l'l! '"'""'""'[' t' 

(--1)3 -3. (-H. 2+3 · (-1l =2· 

f;bfJ/if'9"'/f! ~"'{'"'[ f; umnL'ff.l "'/" "'f''fJ"L'j,j''j,/;f'f!• bpb '"'21P JUn'bp, "f' 
1 0 1 1--

f(x)-" "'l'''"'m'bbp'b b'b i, -i, --+i __ 3_ b. - --f __ 3_ fJofbpe• U.~'bbplL 1; 
2 2 2 2 

''bnLJ'b"'bu, "l' (12) p.,'b.,J.b.e ~JUfu1"'~ if; "'"-"'~ f(x) PJU'lJ"''b'l"'''rs 'b. fJnLJf"'"'

f'"L'I I; 'lm'bb[ 9JU~I~"'9"'~ P"''l'f"''b'l"'''P JU{'J.,m'bbpp Junp.,'bdJp'f'bbpp 'f"LJ"'l'f!' 

f uf.Jbmpp~ P"''l'fJU'b'f.,Jl! "'"'l'l'"'~JU'b P"''l'f"''b'l"'flbl;pnof "'l''""''"'J"'l;l"L Jb

;fJ"'ll!• np'b ""'"'9ofbs r.pflb.,~.,'b fJbnpbJ.,'j, "'"l"'9"L9blP"• pbpnLJ I; LP"ofp'b "l'"l"'~P 

P"''IJ"''b'l"'JP :;1, :;2, ' ' ' 1 O'n-f. 'b~.,.,J.,,fp• "'"'l''11"L'f f;,. "l' "i Jp b'l"''b"'~"" iP 

·~"'l'btf. ""'"''bJUL f-p r..,.r.,p IUJ£ "'l'"'"''"'J"'"LfJJ"L'b 0'1' :; 2, • •• , an-f. Jpf_nsnof• 

,lJ.J'l/; 9"LJ9 mJULP" r.kmk.J"'l Jp.,~nLfJJ"''b fJbnpl;J.,'b. 

U.ubli u~ ujtubmpjt~ pwq_U'wfiq.wu otlunJm.} k tf'~mJG. ub~ wpmw
'limJmmpJmtfp' mwppru~wfi u~ub~npr~ pwq_tfwfiq.mtl'Gbp~ pwq_uwfiq.wu~ 

-m.bUJ!ntl: 
ll"lut9n'-sbil.e WJU {1bnpbJ'wil: b[tlb f( X I' x2' .• 'I Xn) ufrJ'burrfr't 

pwqJ'w'il'lwJ'I!. P 'lwzurfr t/_pw oclmqwJ- tfrilbp bp~nL urwpp.bp wpurwr.wl

.urnL{tllnLil'ilbpnq au a2, • , , 1 a11 -fr J'frp_nsn:J.' 

37.6 

' ilm li,"lbu urwppbp I; qpnJ/r9 1 

b(ilb aa~~ 0~2 ••• 0~n~e X p.wqJ'wil'lwJ'fr· wil'lwtlbbpfrs J'b~il 1;, eil'f 

npnLJ'' a=f=0, W"fW pn£np a~iJbp[! ppbiJ9 (1) wpurwr.wJurnLfiJnLiJiJbpm{ 

• tfrn{uwpfrilb£nL9 r.burn J'bil.e ~uurwilwil.e Xj, x2' ••. ' ={n~frs ~wq:lwJ- J'fr 

, pwqJ'wiJ'fwJ', nrfr pwpJ.pw'fnLJiJ wiJ'fwJ' ( pwnwpwiJW'f('Wf[wiJ 'fWUW:/_np

: J'wil frJ'wuurnq} ~Lfrilfr 1 frilt"lbu :fbii.J! wp'fbil 'lfrurbii.J! '-frtlbw~wil (ilbn-

. pbJ'wlfr w"lw9nLl9P9• '-burh.Jwl wil'fwJ'e' 

/1 = kl + k2+. 
/2= k2 +. 

• +kn, 
· +kn. 

i = 1, 2, . • . • n- 1, kn=ln, 

wlufril.eil' t., 12' ••• ' ln snLsfrtilbpnq ~wrbLfr I; qbpw~wil'lilbl X p.wq

J'wil'lwJ'fr b~w~burwtfriJ wiJ'fwJ'fr k11 k2' ' ' 'I kn snLsfrtiJbp[!l llJu"ffr

unq, X pwqJ'wil'lwJ'fr urwpp.bp wil'lwtlbbpe• npnil.e 'lfrurwp~t/_nLJ' bil np

"lbu p.wqJ'wil'lw:tbbp Xp x2' ••• I Xn-fr9• nLilbil h. wp p b r pwpapw-

'lnLiil wil'lw:tbbp: 
1-frurwp~bil.e wriJ' X pw'lJ'wil'lwJ'fr pntnr wil'lwJ'ilbre· ilpwilsfr9' 

lnLpw,ewillJnLpfr f.wJ'wp 'lurilbil.e XI' x2' ••• I' Xn-fr il~wurJ'wJ'p. p.wq

J',il'lwJ'fr urbu.en:J. 'bpw illip~wlw9J'wil pwpapur'fnLJil wil'lwJ'(! h. WJ'f' 

pwpapw'lnLJil wil'lwJ'ilbpfrs eilurpbile- WJiJ., npe ~Lfrilfr wJ'bilwp.wpapw

'lnLJilf!. p.wnwpwilw'fpw~wil 'lwuwqnpnLfJJwil frJ'wuurnq: Pilt"l£u wu:J.b!l 

qbpl.nLJ'
1 

Wl'f wil'lwJ'e t_nL'i,fr 'iiJ'wile X p.w'lJ'"''il'lwJ'fr J'JnLu w'il'lwlll.b

rfrs IIUIWS:J.wJ- pwpapw'fnLJiJ wiJ'fw:tbbpfr f.lt/_nLJ'I fru~ .J!wiJfr np WJiJ, [!Ui,ur 

"'WIJ'w'iJfr, wqbLfr p.wpap I; Wl'f pwpJ.rw'fnLii, m'b'fw:tbbrfrs lnL('W.J!Wi,-

1_JnLrfrs• wUfW WJ'iJ zwur wt/_btfr pw(la(' t J',.lrLU W'iJ'fwJ''iJbpfr9> npn .J! 
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'umws'[nuf b"ii X pw'lJ'w"ii'fullf{t w"ii'fw&brft J'bp Up (j2' ••• J Un ttbw 

J'b"iim"iibpf!. .ftnfuwpfr"iihtn'[ {tph"ii9 (1) wpmw'>wtmnLfltnL"ii"iihpn'[: l,bm!.w

,pwp, J'b"ii.[! Zf:lnWbJ! WJb"fpufr w"ii'fw.r, npf!. x(crl' all, ••• J un)-f.rs g(Xt• 
. x2' ••• J Xn)-f.r"ii w"ii9"iibtfru r:,WJinb'[nLJ' I; ( tzrntft9 mwpphp lf:"rt!w~9n1.) 
J'frwt"ii J'b~ Ulblf:wJ' £., t:.bm!.wpwp, nt"iitn'[ l.P ~wpnq ~l'f."'m'[bl' ll.tumbq{ts 

r.bm!.nLJ' 1;, np g(xp x2' ••• J Xn) pw'lJ'w"ii'fwJ'fr nl_ pntnr 'lnraw~f.r9-
'"iibp"ii h"ii t.w'[wuwr 'll'nlfr· WJufr"ii,e"ii' Ull'f P"''lJ'w"ii'fUIJ'(! P[xl x2' ••• , Xn] 
· o'lw~fr 'lpn"ii t_l;. .fl['(! k "'wt.w~t'lmJ' l;p w"'w9nL9b[l 

IJ."'w9nL9'[wt! [ilhnpbJ' w"ii, w~"iibpl.npb"ii, ~wrbtfr I; il&w~br"'bl "iiw£ 

.wlu"'bu. 

SmppmqwG u~ubmp~q pwq_uwGqwufibp~ c;l' cr2, ••• , a11 u~umbU)!• 
,bpp qpmGI! q~mmp~qmu bli nputba pmq_uwGqmuGbp~ P[xl' x21 ••• , Xn] 
-oqwq~ J:qbubfimlibp, fiwlipwfiru2tl.npbfi mfiqw}u }; P qrozm~ qpm: 

§ 53*. lpwgnLg~2. l}~tnnttnLFt!nLbbl:ip u~ul:iwp~~ 

pwquwbiJ:wubl:ip~ ql:ipwpl:ifl!WL 

... l>m•ntnLpJnLGGI:.ir hl-a.t'GwlpuG pbm·hlfw.~ta znu'9.1!: 0 pJ'hmppf( 

pwqJ'-'b'fwf!i.hpfr '[hpwpbrtwl 1\pf!i.LU~w"ii [ilhnphJ'wJfr 'bwfunp'f "fLUpt.U

Zf:pwlpm.J' php'[wt! W"fLU9t1LJ9l! [ilnLJLtumpiiLJ' I;; J'p ,ew"ii{t l;;w~wb lrw-

9nLf!i.hp w"iiht [ilbnpbJ'LUJP il!.w~bp"fJ'w'bl!., npnb911'[ J'b'b,e uump£. o'lm'[l•tnL 

h"iie• IJ.J'b'bft9 um.-p_, w1"ii r.p(crl' cr2, ••• , cr11) P"''l'fLU'b'f-J'fr Zf:npJwftft9'bb

l'l!' np(! J'b'b,e 'lmw"ii,e np"fbu f(xt' x2, ••• , X 11 ) ufrJ'hmrfrft pw'lJ'LU'b

'f~»J' {t wpuust'>~»tm mfltm-"ii mLU{'f'LU~UJb ufrJ'bmrfrft p.w'lJ' w'it'f~n&brfr 

,ffrp_nsn'[, nl_ J'frwl'b "'wmft~»bnLJ' b'b P 'fwzmfr'b, LUll£. bnLJbfwft wpmm
firuJmt{nuf bli f pwq_uruliqmu~ qnph'ruq~gfibpnq' qnufmp1Crufi l.t fitufiurufi 
oqfimP'JwtCp. mJu~GI!G' utmmqmfint.tf bli P qru2m~ Gbpunuf f pmq_uwfi
qwu~ qnph'wq~gfibpn~ 1un.m2mgnq L o'l wq~fi: 

Ppn,e, Xt' x2' ••• J Xn w'bt..wlm'bbpfr 'bftwmJ'wJ'p Yl pw'lJ'wb'flutl{t 

pntnr 'l"f'JUJftJrs'bbrl! ( mliu 'bwfunr'f "'wrw'lrwf/>fr (i';) pw'bwal•f!. )• fr'bt

"'bu t.bzm I; tnbu"iJblJ f (1w'lJ'Uib'fWJ'fr f:'LUf'ilrw'ffiLJb lJ.Ib'fWJ'fr (]0 'f"['atuff-

9/.r wJ'P"'ll pw'l'fw"'wmpft"iibr"ii b'b t., t.lunl.wpwr, "'u•mftw'b,LJ'. h'b L 
O'lwftfr'b: .,.P9~'J! W{''fb"ii Ul"fW9'"9iJ.LUU 1;, nr L-fr"ii b'b "fUIUI~tubttLJ' Yl' 
'f2• ' • • 1 'fi pw'lJ'w'b'fw&brfr pnl"l' 'lnrt!wftfrs'bbrl!. (Xl 1 X2' • • • 1 Xn-brfr 
'bftwmJ'wJ'p): IJ.l'f ULUJ'w'bwft f1 = f y1-y2 , •. -?I pwqJ'wb'fLUJ'p 

Zf:"{'t}..,ft{t9'bbpf! bnL[b"'bu ft"'wmftLU"iib'b L-fr'b, nwmfr L-fr J'bp_ b'b 'lmb(!

'[nLJ' 'bwk 91+t pw'lJ'w'b'fLUJ'fr P"l"l' 'l"rt!wftf.r9'bbp{! x,. Xz, • • •' Xn-brfr 
'bftLUmJ' wJ' pz 

lfJ"Lu lt,zJ'frs, q;(cr 1, cr2, ••• , on) pruq_umG.qmu~ wum~tiwG.~ 
-378 

ap a2 • ••• , 'n fimuw}utfp~ fiqmmuruup fimqmurup k WJU mum~uruG~G,., 
npG 1n6~ f(Xp x2, ••• 1 X11 ) pwq_umGqruufi x1 wlifimJmlibp~g JDLpm-

J!mliiJmp~ li~mmuruup: f>pn,e, ,e•u"iifr np "iiwfunr'f "'wrw'lrwf/>ft9 (2)-l!. f 
pw'lJ'w"ii'fw'ffr pwpilpwlf:ml"ii w"ii'fwf!i. f;, nwUifr k 1-l!. ~tfr"iifr f-/t wumpf.w"iil! 

x1 w"ii'>wtmft "ii~wmJ' wJ' p £, t.bm&wpwp, ufrJ'hmpp~mfllw"ii z"iinp'>{t'[ 1 Xi: 

wV:.wl'n'bhpft9 9~a'b~w9wt! nLrfrzfr 'b~wmJ'wJ'pt Uw~wt'b1 l!.um "iiwfunr'f 

"fwpw'fpwlpfr (5)-fr, 9-/t wumfr~-"iil!. a-"iil.pfr 1\wJ'wfuJ'pfr b~LUmJ'wJ'p, 

1\w'[wuLUp I; 
(k1 k2 ) + (k2 - k3} • • • + (kn-1 - ku) kn = k1 

[il'[fr'b: IJ.JbnLt.hm£1 ,ew'bp np f 1 pwqJ'wb'fwJ'fr w'[LUZf: lJ.Ib'fWJ'f!. 9wtlp I; f. 
pw'lJ' wb'fwJ'fr w'[w'l wb'fwJ'{t9, nLUmfr f 1-fr wumpf.w'b'b x1-bpft9 JnLpLU

.f.!Wbl.JnLp{t b~wmJ'wJ'p ~[pbp til_ w'[htfr (1Wpilp, .j!Wb f-/t wumf.rf.wbb UIJII. 

w'b'>wtm'bhrft9 JtiL['LUJ!WblJnLpp b~LUmJ'wJ'p: Ow~wJ"ii r.p 2 pw'lJ'w'b'fwJ'l!. 

f 1-fr 1\UIJ'wp fuLU'ltiLJ' I; bnLJ"ii"'frufr 'fhp, fr'bt"'frufr'b r.p 1-l!. f-fr '>w.twr• 
tiLUtnp rrz-fr LUUtnpf.wb(! a-bbp{t t,LUJ'wfuJ'pfr b~WmJ'wJ'p f\w'[wuLUr, I; f,-fr 
UIUUI{tf.LUbpb Xj-brfrs Jt1L['UI.j!1Ubl.lt1L['P b~wmJ'LUJ'pl WJUfrbJ!b\ WJb J'b!) 

t_l;;, ,ew'b k1-l!. J. wu'b: IJ.l""'Pun'[, r.p( a!' a2, ••• , cr 11 )-fr wu;_,.,pf.LU'bf!. lw 

pwpilp tb ,ew"ii kt-l!.' .Pw'bfr nr nt J'fr !fi (l > 1) tfr ~wrn'l pntnr· 
a 1, cr2, ••• 1 !Jn-bl'l!. "fLU['nLbw~bl bnL [b wumpf.w'b'bhpn'[, {t'bt_ wum{tf.w'b

'bbpn'[ "fwpnLbw~nLJ' !; '?i-l!.' nwmfr r.p(cr 1, cr2 , ••• , 0'11 )-fr wumpf.w'bl! • 

~zmnph"ii 1\w'[wuwp I;; k 1-f.r: l,h'b9 'fpw'bn'[ /;;[ J'bp "fb'fnL& lJ.I"f"'9nLs

'[LUJ l;;z 

if.brlLU"fhu, 'ffr9nL.fJ aa~' · · · cr~11-(! J'b~'b I; 9( crt' cr2, ••• , au) 
\ f!W'lJ'LUb'fLUJ'fr Wb'fLUf/J.hpft9t U.n LUb'fwJ'fr qz~n, wb'[LUbhb.j! 

[ilfr'[f!' wlufr'b,e'b' 9"'-9/tt"iibrfr 'tm.J'wrl!.' 'bwfuw"'bu JnLpw,ewblJ"'-l' 9m-

9f.rll! pw'lJ'w"'wmftwJ al-fr t.wJ'w"'wmwufuw"ii fr'b'fb.f.!u"iibpn'[i U.u ftbrut

wuwt!, 'fW fttfr"iifr t!br '[brsrwt) LUb'fwdp wuurpl.wbb Xt' Xz• ••• ' Xn 

w'b'>wtm'bbrfr 1\wJ'wfuJ' pfr 'bflwmJ'wJ' p1 ft'bt"'bu Wl'f 1\bml.nLJ' I; pw'lJ' ut"iiw. 
'fwf!i.bp{t wrmw'fpJwlfr wumpf.w'b{t '[bl'wpb{'JWI § 51-m.J' W"fw9nL9'[LUt! ' 

· [i1b,rbJ'wtft9: IJ.l'f tfwJ'w'bwft frrw'lw9ft I;; /:,bmi.Jwl "'b'fnd(!• 
bpb f(xp x2, ••• , X11 ) fimuruubn. u~ubmp~q pmq_uwliqmu~ mG

fiwJ'nlibp~ firuuru}uup.fl Gqmmumup nt.G~ s mum~tiwlie, mutru cr-fibp~ . 
tfP!ngnq fipm r.p( a 1, cr2 , ••• , an) wpmmfimJmnt.pJmG pnLnr wfiqmulibpe 
~nt.GbG.mli u~l.tfinqli 'I2~n.l!, npe fiwqmump }; s-~: 

l'pn,e, b[ilb "iiwfunf"f "fwpwypwf/>ft9 (2)-l! f t:,.,,/._l/iluhtC•fi?J.If.[w~'lwJ'fr • 

pwpilpw'ftiLJb Wb'fwf!i. I;; 1 Ill "flU' 

S = k1 + k~ + • • • k0 : 
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llw~w{il 1 ffl ·wli'l111Jf. ~zf.n.'il, (!UUJ itwf..nr'l "fwpw'fpwf/>f. (5)-f., r.w1_w

Nwp t-' 
(k

1
-k

2
l+2(k 2-k3) + • • • + (n-lllkn-t-knl+nku = 

=k1+k~+k3 + · • · k0 , 

""luf.b.[!b' bntJb"lbu r.w•[wuwr I; s·f.• u.,bntr.budt., ft=f-<?t pw'[.!w'b

'1-w.!f!, np"[bu s 1uumf.6.w'bf. bp~nt r.w.!wubn. pw'[.!wb'fwff/,bpf. mwppb

rmP JnLb, f. b.[!(! lw ~Lf.'ilf. s IUIIUJ"6.w'bf. r.w.t wubn. pw'[J wb'fw.! J IILUUJ" 

/,_ cp (liU'[.fwb'fwJf. 9 2 WbiJ:IU,ff! J..u ~ntbbbw S ~zf.nf! It wubl 

Uf.d'bmrf.'-1 n.m9lanGUJt ltnmnra&it&br: U f..lbmpf.~ pw'[J wh'fwm.brf. 

1_brwpbpJWL t:,f.[fl,w~w'b [lbnpb.!w'b ~wrn'l t" mwpwiJ-1_bt nw9f.n'ilwl ~num-
f 

pw~~bpf. 'lb"ll!f. 1_pwt XI' x 2, ••• , X0 n wbl>wtm'bbf'f.9 ~w{u1_wd g 
nw

9
f.n'bwl ~nurnpw~'b w'b1_w'bb'b.[! u~tfblllprq lJnmnpwlJ, bpb •Jb tR,mJ 

.1; r.w1_wuwp f.'b.[!'b f.pb'b' w'br.wltn'bhpf. 9w'b~w9wd ~nb'[w•frn/Jintfltw'b 
'lb"f.[!"'J' l,bztn I; 9n•J9 lniU£• nr WJU uwfitfwGm.tfe: qwJu~w~· 2_k WJU 

pmlirg• ph tfblij! tlbpgfin~t.tf bGj! wpqJnJI_ ~ qnmnpwqe:• pb" Gpw6 fiw-

~ wuwp .!.L qnmnpwqe: l•pn.[!• b[ilh m-'b Jbp w'br.wtm'bbpf. .If. nf'nz 
go 

mb'lru<fn/Jint{lJnLb J;, f.u~ q;· 'b' WJ'l w'br.wJmbbpf.9 ~wf.-1_w~ npkl; pw'[-

.!wb'fw'f, w"lw "lwl.!w'bw1_np1_h'b.[! q;"'-n1_ 'bzw'bw~bl wJb pw'[.f,u'b'fw.!{!, 

npf.'b php•[nt.f I; <p·b (U mb'lw<fn/Jint{lJw.fpt f!um b'bflw'fpnL{lJwb, 

g gw 

9"'b~w9ruJ. w-f. 'lb"f.[!nLJ, wJuf.b.[!b' fg"' = gf"': UJnLU ~n'l.!f.s 

.L=JL 
g go 

r.w1_wuwpn:p
1
nt'bf.9 t;.bmknt.! I; fg0 = gf0, npmh'lf.9' f"'g~=g"' f0 : '{bn_f.'b 

t;.w
1
Jruurupnt{1Jrub bp~IIL 1fwub /;£ pw'[tfw"lwm~bln1. f-n1_, Jb'b.[! ~umw

bwb.[!' 
(t) w (!)(I) (1) (0 

ff go=fg fo=gf fo. 

npurb'lf.S f"'-nr[ ~pf.wmh£nL9 t;.bmn t;.b~nktiL.f 1;, np fg0' = gf0, rutuf.'b.p'b' 

f~ fo 
-=-=-· 
g~ g go 

/•pwt[wsf. I; t:,~tni.JW£ p b II r b J ru·ho 
XI' x

2
, •• , , Xn mfifimJmfibppg qmlu~m~ mub!i tflt urubmppq 

n.mgpnliml qnmnpwq P qwzmrli upumqw!in'l qnp~mqpglibpn~ . 6bpqmJwg· 
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6bt~ k a l' a2, • • • • ci" U'unppw~uiG u~tfbmp~4 priiqtfwGqwJiibpltg qmJu
t)_w~ n.wgrnliml qnmnpmlJr wbuj!nt}_' qpq~G P-rli U{wmlJw&n'l qnp~m
Ij~gfibpnt}_: 

f>pn.[! 1 'lf.9nL.[! m1_ruJ I; 
f(x1• X?• • • • , X0 ) 

g(xl• x2, ••. • Xn) 

'· •fr.lbmr,.~ nw9f.n'brul ~nmnpw~f!' G'bflw'lrbtn4_, "(' wJb w'b~rf.wmblf. J;, 

.IJ.wrbtfr ~Lfr'bbr W"[IU911L9hl, nr J..' f-f!, J..' g-'b ~Lf.'bb'b ufr.lburrfr~ pw'f

, Jwb'fwiJI.bp: Uw~wJ'b, t;.bmklwl f>w'bw"fwp'l'b ull[bLfr "fWP'l ~lfr'bfr: bpb g 
.,.w'lJ"'it'l-w.!f!. ,frJbmrfr~ tb w"lw r.w.!wrfrt'b nL r.w1mwpwpf! pw'[.!w

MJ.wm~h'b.J! P"Lnr IUJh n! - 1 pw'[J wb'fwm.brf. wpmw'frJW£111.' npnb.[! 

)<GUIW91_nt.! b'it g-Jr9' w'b'lwtm'bbpfr pn£np t;.'bwpw1_nr nl bntJbw~w'b mb'lw

~· 'lrnLPJnLbh~nt[: l,bzm I; umnt'lbl, nr r,.WJUltupwp'b WJJJ wr'lb'b ~Lfr'bfr 

, ufr.! bmpfr~ · "pwq.! w'b'lw.!: fl 'll ~nmnrwV u f..! bmpfr~m p JWh t;.bfi'I..w'b

. .J!nl{ WJuLnb'ff.9 t;.bm/tnt.f /;, np WJJJ t;.w.fwppl_f! hnt.Jb"fbu ~£f.bp uf.Jbm-

('/r't• 1.., t;.bml..tupwp 1 [lhnt•b.!wJfr '""i'"9"'9Jw'b r.w.!wr m.m.t I; r.w.!wrfrt'b 

nL r.w,Lnwpwpb wpmwr.wJLnb£ mwppw~wb up.f bmpp~ pw'[.ftub'fwff/,bpm[: 

U..umf.SwGm!I-G qnufmrGbt•: 'Ifrpwn•nPJ•ILbbbpnt.! r.w6.w{11 b'il 

~· 'f:.w'b'lfr"lmJ t;.bml.lwl mbul!f.' 

k = l. 2 •... 

... fr.!bmrfr~ pw'[.fw'b'lwm.br, WJuf.'b.[!'b' xl' x2, ... ' Xn wb~WJtn'bbrfr k-r'l 

""umfri>w.'b'bbrf. 'lmJtup'bbp: fl!'l pw'l.!w'b'lw&bpf!., npnb.[! ~nt_1_nt.! b'ii 

;mumr iiwli wJr G. qnt.UwpGbp, r.f.m.w~w'b pbnpbJ w1Jr r.w.t w~w1'b "lbm.e 1; 

.wpmwr.w,m4_1.'b urwrrw~wb ufr.! bm,.fr~ pwq.! 1Uh'fwm.brn4_: u w~wlb, JbJ 

k-brfr 'fb"f.(!IIL.f LU!'f tupmwr.wJLnnt{ljnLbbhpfr npnhiiL.f(! zwm 'fJ1.wr I; 

./,_ WJ'I "[LIItni>wnn4_ r.bmw.[!p.[!pnt{tiJnLh I; 'bbp~wJw9bnLJ Sp s2' .•• k 
0 11 02' • • • • crn pw'[JLU'b'fwm.brf. Jfrr_k b'lwJ w1b /lw"f{! npb w1JJ 
"tr.wumwm1_fr: 

lJ.Jb'iJfr9 wnwp__ St =0[1' ll.Jb11Lr.bwJ.. 1 bpb k-~fi, W"fLU t;.bztn I; UUIIIL• 

4fhl t;.bmkJwl r.w1_wuwpntflJnt'b'bbrfr frrLLI1_wsfrnt[lJnz'b{!• 

Sk-tcrl = Sk + S( X~-l x2) 1 , 

Sk-"~2 =S ( x~ -I x2) +S ( xf-2x2x3 ), 

Sk ·cr·-s(xk-i+1x )+s( k-i ) - 1 1- I -2 • • • Xi X1 X2 • • · X;Xi-H , 

2 < i < k -2 . . . . . . . .......... . 

381 



tJ.,hpe'bh L"<f w l" t:.uu[utuwpmfllm.'b'bhpfr 'b 2w'Lw'>usp_np'f"'l 'I""' wp'Lhpf! f.. 

Ul"fUJ P"l"l' w'iu1wlfl.bp[! mhquupnfuhtm[ '>ut•[wuwpm.fJJmb J'p "'""{! 1 

Jb'b.f! ~umwbwb.[! t:.hmkl"'l ptu'bwd."-f!· 

Sk-Sk-1~l+sk-2cr 2~ • • • + (-I )k- 1s 1ok- ( -l)kkcrk={) (k . n ): (2~ 

Pu~ bflh k> n, Ul"f'-" '>w<[wutupnLflJnLbbhpfr (1) ufrumbJe ~f!b'fnLbf_. 
t:.bmbl"'l mhu.[!f!• 

........................ ~. 

. . .~. . . . .. . . . . . . . . . . . . . . . . . . . 

npmh'lfr9 pfun,_J' !; '>hmklwl pm'bwd.be' 

Sk-Sk-1:>1 t Sk-2":,:__ • • • +( -1 )11 Sk-n:l'n=0 (k>n): (3} 

(2) I. (3) pu.r'btud.l.hpf! ~"1-'[nul h'b 'tJnunnGp pmGmO.Lbp: '"~•ru•b.[! 
wumfd;.u.r'btutfr'b 'fnLJ'tup'Lhpf! ~UJ"fn'-J' h'b mmppmltm'b ufrJ'hmpp~ pwqtfw'b

'l"'lll.hpfr '>hm £. fil"'-ll h'b mwtfru '>wp_nf''I"'P"'l' 'lm'bbl Si' s2, sa • • ·-fr 
tupmw'>wJmnt.fltnt.'b'bbpf! a1, a2, ••• 1 an-/r slfrp_nen<[t Y.Ju"fhu., Jh'b.[! 'IP .. 

mh'b.f!, np s 1=ai' "l'f! p[umd !; I. (2) pw'bwd.bfre: bpb, wl'bn~.t:.bml. 1 
k 2-<n, w"lw f!"'" (2)-/r' s2-s1a1 + 2a2=0, 
npmb'lfre' 

Y.J'bn~.t:.bu,k, k=3~n 1Jh"f.f!11L,r ~tfr'bfr' s3-s2o1+s,a2-3:;3=0, npmbqfre, 

O'fUIUIIf"l'Jhln<f St-fr /.,_ s2-fr '>wdwp wr'lh'b 'fWUJJ wpmwt:.wJlllnLfJJIILb'ith
l'l!• umw'bmJ' h'b.[!' 

.... 

"l'f! J'hq "'l''lh'b t:.wlm'bfr I; ( u.liu 'bwfunp'J "fWf'W'ff'wf/>fr (12)-e)• Pule 

hflb k=3, P"'l9 n=2, Ul"fiU• (!Uin (/J)-fr, s3-s2at-t"Sta2=0, npmh'lfr!:l 

Sa= a¥ 3:;la2' o,m1.btn4 bJI1L111nbp pw'ilwd.!.brfre· ~-rhtfr !; lltn"'bUJ[ sk-i# 

al' a21 • • • , an-/r Jfrp_nen<[ wp111tut:.wtmnq [!'b'lt:,"''j"''-1' pm'btud.k: Utu~usl'b 
"'1'1 pusbtud.k(! 2'-"111 JhdwJus<ftuL (- £. Jh'il.[! "'J'j, t_b'b.[! phppt 

bflb P, '>frmw~w'b 'l"'zm'b nt'bfr 0 p'bmfl""''rh £. tul'l Uftumf..wn.m{ 
{J'Ub~weusd n (1bUJ~UJb fl<[fr <[pw pwJwbnLffl1 pJ' U>Utn nt.bptz WMfUJ (2) 

.pw'bw'J.J.f! t:.'bwplU<[npm_(tl.tn'-'L f;- mwlP" a 1' Oz, • • • 1 a 11 mwppw~w'b ufr¥ 

Jhmpfr~ pwqdwb'lw1/i,hl'l! t:.:ut"f''ILIIP"'l' wpmw:.mJ111hl s l' S21 ••• I Sn 

_,_..,t.fr'b n UJumpf..tu'b"'JP'b '1'"-""'r'bhpf. Jppnen<ft fl.Ju"'hul a 1=Sp nt_ump 

cr2= +·(s1cr1 - s2l + ( si-s2 ). 

1 1 ( 3 ) 
<:r3= 3 (s3 -s2cr1+s1<:r2 ) = 5 s1 - 3s1s2+2s3 

..k "'ll'b' Y.1uwbqfre /.,_ f.p1Ji,,..~u.i'b flhnph.t wJ/r9 pfutnd !; t:.hml.twl wp

"11"'-b.[!f!• 
xt' x2, ••• , Xn wGfiwJmfibp(-t9 qwq_tfmb- wtfbfi up u(-ttfbmppq pmq_-

.Umfiqmtf q_pn pfim .. p-wqiih m .. fibgnq P qwzUlr tlpw 6bpqwJwgGbtr k 
;g 1, s2, ••• , Sn . wumpiimGwjpG <Jndwpfibppg ~wq_uwb- pmq_tfmfiqwup 
>Ulbul!mt' P qwzmpG u1wmqwGnq qnpbmq(-tgGbpml_: 

Rwqd'mGqmd'Girr, nrnGi' uftd'lrmr .. lt lrG wGhm!mGhrft hrftnL uftu

Ullrd'Ghrla Gltmmd'md'p.: ~-2.."1''1: "l"'l'"''fl'"'if>'nd1 f.'bt"'bu 'bwk § 58-n,_J', 

-o'lmw'fnpa<fbln'- !; ufrJhwppq pwqdwb'lwtfp 'l"''l"'T"'l'P dp f!'b'lli.w'bpw-

9"'-J'f!: '1-f.enL.[! utp<[wa b'b w'bli."'l"''bbpp hp~nL upumhmbr' Xt• Xzl •••I Xn 

.h y 1' y 2, ••• , Yr• f!b'l npm .. .t ~'l'"''b9 

(4) 

Jpw<[npntd(! t:.w'bpw'>wz<[uph'b w'b~w/u !; P '1:'"2.111/r •/putz P 'I"'Z"'P <frw 

l[wq.twJ f(x1' x21 ••• , Xn' y1, y2, ... 1 Yr) ttwq.tw'b'l"'''f! ~nt_<[uuf !; u{ttfbm
'p(-tq wfifimJmfibpp bpqnL upumbtffibpp Gqwuufwtfp.~ b(t!b "'l'b t/r qm/Ut[m.t 

sw'b~"'O"',} whquufrnpmt.flt•nb ~wwwpb[pu XI' Xz1 ••• , Xn w'bt:;wlw'bhpfr 

'.Jpp"- b Yt• Yzl ••. I Yr w'bt:;wlw'bbpp "f.t"' t;pb Xv x2' •.• I Xn-fr!l 

itwqd UJq Ullllf'f'UI~Uib updhUtppf[ (!W'l_d wb'flll1/i,hpp t:.wtf Wf' dbb,fJ "flllf,"flll-

'iJhbJ! :;; 1, a21 ••• , a 11 'bz.w'bw~n,_1/i,bpf!• pu~ y 11 y2 1 • •• 1 Yr-P!l ltwq.twJ-

111tuppw~"''b uf.J'bmppl[ P"''l.tw'b'lw1/i,hpf! 'bzw'b"'~b'b.[! 1:11 't21 • • •, 'tr-mf, 

.w"lw li.[r1/i,w~w'b (tl.hnpb.tw'b ~f!'b'II:.w'bpwy<[/r t:;hwl.l"'l lthr"f• 

p 'I"'Zwft qpw wfifiwJmfihp[-t xl' x21 ••• , Xn k Yl' Yz• ••• , Yr 
upumbtffibpp fiqwmtfwtfp uptfbmppq mtfbG tf(-t f(xl' Xz, • • •, Xn' YP 
y 2, ••• , Yr) J!wq_um6qw1 Gbpl:tmJmgGbt[-t }; J!Wq_tfmfiqwtf(-t mhul!ml. 
(P-pg qnph·wqpgfibpml.) wfifimJmfibpp WJq bpqnL upumbufibp{t fiqwm
umtfp mwppwqwG uptfbwppq p.mq_tfwGqwtfGbppg qwq_tfmb- pmq_uwGqw
dp mbul!ml (P-pG ulwmltmfiniJ qnpb-wqpgGbpml)' 

f•pn,fJ, pwq.tw'b'lw.te IJ"'l'htfr I; 'IP"'"'l'~bl "l'"lhu HYt 1 Y2 1"' 1Yr) 
p.wq.tw'b'lw,/1 npft 'l"l'J"'~P9'bbpf! '>w'b'lfruwbnt_d h'b l'"''l,f"''b'lw1/i,hp 
XI' x2, ••• 1 X11 -p91 oflw'bp np Xp x2, ••• 1 X 11 m'b!i.wJm'bhpp mbqwtpn

/unLfJ.JnLbbhpf.e f- {! 1./r 'P"~'1 nul, "'"J"' f pwq.t w'b'lwJ'fr 'fnpo wlfp[J'bbpf! 
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~tf.'i,h'b ufulhurrf.~ p~»'f_J' IU'illlUJUi.b r Xp x2. • •• ' Xn--:P9 '·· '>hurlLUIP-r·' 
f!"ur '>pf!i.~»~w'b {tlhnrhJ'~»JP• 'bhr~wtws'bhtf. h'b crl' cr2 , ••• , a11-p9 ~w'[_J'~»J 

p 111 '[_J'~»'b'1~»Ui.brf. urhu.em[ (P-p'b "lwur~w'bn'l 'l"rJ~»qps'bhrm/): {jtnw 

~n'lJ'P9• P(xl' X2• • • • • Xn) '1 1112.urf. t/r~» 'IPur~»r~t/n'l {(y 1' Y2' • ··' YrJ 
pw'f_J'w'b'lwJ'(! ~lp'bp upJ'hurrf.~ Yi' y 2, ••• , Yr·P 'b~wurJ'wJ'p !., t:..burb~ 

t/_~»pwr• 'bhr~wJ~»9'bhtf. ~(-: 1 , -.:2, ••• , -.:r) p~»'f_J'~»'b'l~»'fp 111hu.enrl• 7 
p~»'[_J'III'j,'/UJJ'p f"f,}111~p9'bb['(!• pbl_ufbu 9"LJ9 t urrt/_~»J 'bb['~IU "f111['111-

f['111lpp 'f~'lP"LJ', ~wrur~»'>wJurt/_h'b f p~»'f_J'w'b'I~»J'p 'l"rJ~~~~f·s'bhrnt/_' 'f'IL

J' IU('J' IUb J. f,IU'j,J' UJb O'fbnLfilJIUJ' p, nLUurp bf Ill b.[! bnLJb"fh U ~[pbh'b f'IU'f_

J'UJb'lwfli.br a,, cr2, ••• ' an-P9' U.~'bhr!.~»p~»r 'J~» ~phrf. f-p i)wJ'~~~r 
nrnbh[p 111fln1Uf,IUJuriiL{tJJ~»b(! ai' cr2 , , •., 'J 111 -;:1' -.:2 , ••• , '-r·P J'p'i!_n9nt/_: 

Opfr'bw~t 

f(xJ, X2, X:h Y1• Y2)=xlx2x3-xlx2Yr-XrX2Y2-xlxJyl-

-xlx3y 2-x2x,y 1-x2x3y 2+x 1Y 1Y 2+x2y 1Y 2+x3y tY 2 

P"''lJw'b'lwJe u[ufburpfr~ I; fr'bi_ Uf"" x,, Xo, x3 w'b~WJur'bbpfr, WJ.,''l"" l;l Yl• Y2 w'b

~wjur'bbpfr 'b~wur<fw,fp, nw~wJ'b u/r•fburp{•~ iP tfr'bfr l'ntnp ~fr'b'l w'b~wJur'bbp[• ~•mfw

[uJpfr 'b~wur.rw.fp, p'b'l_"l"" WJ'l 'll'"'"'r1nuf I; flb~nL'l l.r. xl nL Yl IU.,,WJm'bbpfr 

'lPPI!w'["'fun•-f/Jw~• '14uumuf, CJ.ur'bb'be f-/r wp'."w~wJurnLf/JnL'bf'_ a1, :;2, cr.J• '=l -,;2-fr 

1f J.fngnq. 
f=x1x2x3-(x1x2+x1x3+x2x3)y1-(x1x2+x1xa+x2x3)y2+ 

+txl+x2+xa)YIY2=:;a-cr2yl-cr2y2+"!Y!Y2=:>a-:;2~1T:;l'=2: 

~WU~Wbw[p !;, nr t:.h'b9 bnr IUUf1119nL9t/_111J [ilhnrbJ'UJb lniUfWtJt/_nLJ' 

!; 'b 111!. w'bt.~»Jur'bhrp brb.p J. ~»t/_htf. filt/_nt/_ upuurbf!i.hr/r 'lb"ll!P t/rw: 

U.'bt:.IUJinbhrf. hr~nL upuurhf!i.hrp 'b~wurJ' IUJ'p upJ' burrM pw'f_J' UJb

'lwf!i.hrf. /:,IUJ'IU(' f.rwt/wsp !; bwJ. lniUffW~Wb upJ'hurrp~ pw'f_J'wbi[WJ'

bhrf. J'p'i!_n9nt/_ bhr~WJ~»9J'mb J'" Ill~ n L flJIU b fil h n {' h J' W b: u.ll 
~hr"l IUUUJJ, Pr~»t/.wsp !;' t:.hur!.JIIIl ph n r h ,rIll 'b. 

UG.fimJlnGbp~ ml}_w~ Xp x 2, •• ·, X 11 J. y 1, y2, • • ·, Yr u{lumbu
libp{lg IJ.wq_tfw~ mmppwl{wG u{luhmp{ll{ rwq_umliqwuGhp{l 

tl'~W!JJWl u{lumbtfe fimlipmfim2qnphG mliqruJu k P qwzmr qpm: 

'1-psnLJ!• pu~~»Ufbu, P '1~»2.urp t/r~» 'I"J"L{tJJnt.'b m'bp 

p~»'f_J'IU'b'l..,,f• "rf! r.wt[_UJuwr !; 'lf"IP• l_biUJIUJ 'brw nt_ P"l"f 'I"['JIU~ps
'bhr'b h'b 'lrn'bhr: U.n p~»'[J'..,'b'lwJ'f! ~wrbtf. !; 'lf.ur~~~r~hl "r"l'" 

'f{'tp ":2' • • •, 'r) p~»'f_J'UJ'b'I~»J', "['P 'l"fd~»~P9'bb['(! '>~»'b'fpu~»bnL.l b'b 

O'p cr2, • • ·, C11-p 'b~~»urJ'~»J'p pw'f_J'~»ii'I~»IILhr: ~bur!.~»p~»f• ~~~~rhtf. t 
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'>~»J'mrhl, nr •j;- i, P"''lJ' 111'b'1'"J' !; 'J! '-2• 

rw~"ubrf. 

'1"'2.urf. •lf•~»t Yt• y 2 , .. :, Yr upuurbJ'(! Ui.uLJ' !; t:..w'brwC.~»zt/nrb'b w'bftw/u 

Q '/1112_1nP t/_rw• h(rJh "'1'1 upuurbJ'p /)IU.jiU(' 'f"!"'filJnLb tiLbhbiU[' /)IUb

fiU/)1112_t/_L<If[UJb ~~~~l~~~/_wJ"LfilJ•n'b Q-p'b Uf~»urltw'bn'l 'l"rJ~~~~f.s'bbrm/_, '""/"'' ' 

IU'f_IUin" html r.w lurwrwr'bh I'P9• ,r b'b.e ~UurlllbiU JPb.f! t:...u'brrut:..w zr/wftUJ'is. 

~utprt/_ wJ nL{rJ JilL b ( 4) upuurbJ' tiLJ'' b'bfil~»'lf"LfilJrub(! f,IU~UitLIIIff: 4.h'bt/_btnt/_ ' 

f.';;.funr'l "lwrw'lf"'f/>P :fpurltnL{tJJ~»b [rlbnrhJ'w[p t/rw• J'£1,.[! "'!JJ' ,ur~~~.
'imLJ' hb.[!, nr ":l' '2' • • •' ":r upuurbJ'(! bnL[b"fhu '"fhm.e !; [pbp r,Uib('IH

r..-.::zt/nrhb ~~~'b~wfu Q '1~»2.urf. t/r"'' !., '>hur!.UJp~»f• ~ p~»'[J'"''b'lwJ'p P"l"f 

"'i~;,rJw~ps'bhrf! '>~»•/_wuwr h'b 'lf"!P' u wl[WJb WJ'I 'l"f"IU~Ps'bhrf! t:..w'b'lp

IIIU'ilfiLii h'b P"''l'l"''b'f"'Ui.hr 'J 1, :;2 , ••• ,:;11-ps !., t.bmi."'P"'f' ~~·~p'i• ~»b

'>~»tur'bhrf. J'h~ upumbJ'p ( "'l" "'b'f~»J'' x1, x2 , ••• , Xn upuurhJ'p) 

'lh"ll!P t:..~»J'wt• J'pw~nLfiltw'b [ilhnrhJ'mJp '>pJ'w'b rfrw• w!" t/_hrp_f.'b pwrz 

.l"''b'lwf!i.hpp P"l"f 'l"rJw~p9'bhr'b f.rh'b.e r.~~~t[~»uwr h'b 'lf"lP' Urw'bnr/_ 

w"f~»9'1L9r/_h9, np '>w~wnw~ J'hr b'bfilm'lf'IL{rltw'b(! 9 pw'f_J'w'b'lwJ'p pntnc··· 

'l"f,}"'flp9'bht'f! "Ibm.(! !; '>wr/_wu~»r tf.'bh'b 'lf"!P' 

§ 54*. O.hqnq mwbm: U.bliwlm~ WflUlWJ!Unuil!: fl.~u4p~u~bwllm 

b[ilh urt[wJ !; f(x 1, x2 , • •• , X11 ) p~»'[J'"''b'lwJ'f! P(x 1, x2, ••• , X
11
f 

o'lwi/P9• ~»Uf~» 'hr~» tm~nuf ~ntr/_nLJ' !; w'bC.wtur'bhrf.' P 'lwzurnLJ' ~wJ' 

111!'1 '/W2_urp nrJ.t p f!b'/[IUJbJ'UJb J'hp_ rfh£'9('"',} wrJh.e'bhrP. WJb"ffiUff 

Uuhli tf{l f pwq_tfwliqmtf, np{l mumldiwlie tfhrr k- q_pnJpg. mll(W 
lDt.~ndGbp. h[ilh x 1 w'b'>wJm(! J'ur'bnLJ' !; w!'l pw'f_J'UJ'b'lwJ'p 'lf"Lfilf111'ir 

J'hp_, w"i"' "f"lh" a2, ••• , ll11 ~~~~rhtf. !; t[hr9'bbl f!"m !;nLfilJ~»'b fturJ'~ 7 
r/_rrr tthJ'h'bur'bbr P '1wzurP9• J'pmJ'b [rlb f(x 1, a2, ••• , a 11 ) p~»'lJ'~~~'b'I~»J'f! 

~»uurpS.w'b(! Ui.UJ tw"lhu 'lrw~w'b, pu~ ~»JbnL'>bur!., o'fur~»'f"r"'t"r/_ ~~~r

J'~»urp 'I"J"'ft1J~»'b t[hr~»phrt~»L [tlhnrhJ'UJ'b (§ 49 ), ~~~~rhtf. !; rfhr9'bht P 

'lwzurp WJbUfpup p (!b'/[IUJbnLJ', nrf. J'hp_ Xt J'h~ w'b'>IUJinP9 ~~~~furL~»~ 
f(xl' a2' • • •, 0:11 ) pw'f_J'~»b'l~»fiL nLbp a1 ~»rJ'~»mt '1-r~» t:.bur J'b~urb'l 
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J'b'b~ urbu'bntJ' b'b~, "f' J'p .ew'bp w'bt:.wJm'bbrP9 ~Uifrn{wrt pw'lJ'w'b'l-wJ'

'ilbrp t:.wtfwr '1-W'I-Wf'IILJ' t- ff'W'i.W9f Lf'bh[nL9 J'b~ wbt:.WJUJf9 ~w{uqwJ 

n uwurp-6.whp pw'lJ'wb'l-wJ'p WJb t;,WUJ~UL{JJnLb(!l II(' wJ'bb J'p 'I-W2_UJIILJ' 

.nt'bp n-ps "l wqb[p pqnq wrJ'wur'bbr: 

bpb urqwrt b'b 11 w'br:.wlur'bbrP9 ~w{uqwJ J'p ~wbp pw'lJ'w'b'lwJ'

'bbr, w"'w ~wrbti' t- '1-'bbl WJ'I P"l"r pw'lJ'w'b'lwliLbrp t:.wJ'wr (!b'ft:.w

'bn•r lntdntfiLbr nrn'bblnt t;,Wf'9{!• WJUfb~b' r:.wqwuwrndli..brp WJb upumbJ'p 

(IIH}ntf/Lhp(! nrnhU[IIL t;,Wf'9{!• nrh UUJwsl{nLJ' t- urqwJ pw'lJ'Wb'fwf/Lbf'{! 

'lf'"IP t:.wqwuwrbs'bblnL t:.bwb.w'b~nq: U.1u fu'b'lrP J'wubwqnr 'lb"'~l!.· 
IUJh t-' 'lrtwJp'b t;,,uqwuwrntliLbrp upuurbJ'p '1-U"'.[!b, wr'lb'b, b'bf1wr~1.bl t
J'w'br,~r~i'ur 'lfurwrft•fw'b br~f'"f''l- 'ILf"ntJ': IJw~wl'b J'Ju<u Jw1rwr:.b'l 

'1-b"'~P' ,fb~ w'br:.wJurnq J'b~ r:.wqwuwrJ'w'b ( pw19 ~wJ'wl{nr wuurp-6.w'b 

-nL'bbsn'l) 'lb"'l~P t:.wJ'wr J'b'b~ wrJ'wur'bbrp J'wup'b nl_pbl_ l'fpmb'b~, 

p•u9p 'hrw'~•i'9 , ,,. 'i.rw'i..e 'l"t"'Ptn•h m 'bb'i. t:.pfli..w~w'i. 'lwzuri' J'p nrnz 

./!.'b'llwt'i.J'w'b J'bp_z llp .ew'bp w'bt:.wtur'bbrnl{ t:.wqwuwrntfiLbrp ~wJ'wqnt• 
nl_•'fJWJfh upumbJ'p (ni.Jntf/Lbrp nrn'bntf/i., IlL IILUntlfLwuprntJ'{!, t:.wu

ltwhW[f t"• zwur w1_b[p 'frfqwr fub'fff' b "f'/!.' f 'fb"/, '1-"Lf'U t- 'fW[fll 

J'br 'fU1U(!h{1W9f 2_f'1_Wbw~hbrf'9 t._ /fw'lJ'ntJ' t- t;,WUJfl<~ J'wpbtfwmp~w

~Wh 'ffUinLf1Jwb' t:.wbrwt:.wzqw~wb br~f'Wl_Wt/tntf1Jwb Wti.Wf'~Wbl llbb.j! 

IUJUUlb'l ~uwt:.J'w'bwtftw~qbh~ J'pwJb b f' ~ n L wbt:.wJurbbrnl{ ~wJ' wqnr 

Ulutnp-6.whp b f' ~II L t:.wqwuwrnLffLbrfo upuurfrJ'p 'ffr"/.j!"" t._ 9"'/9 ~UJWb~, 

nr wJ'I- 'lb"'~l!. ~wrn'l t" phr•{bl J' b ~ w'i,r:.wlurnq J' b ~ t:.w'[wuwrJ' wb 

'f b "/~ph I 

tw/u 'lPw'lqb'b~ J'b~ w'bt:.w!urf9 ~w[uqwJ br~nt pw'lJ'w'b'lwliLbrp 

e'i.'lt:.w'bmr wrJ'wm'bbri' 'l"t"•Ptw'i. ~wr9""-' '~-i'sn•~ p 'lwzuri' "-r"' 
Mll{wJ b'b t:.burbtwl pw'lJ'w'b'lwlfLbrl!.• 

f(x)=auxn+a 1xn-1+ ..• +an-1x+an' } 
g(x)=b0xs+b1s-t+ .•• + bs-1x+bs, 

(!b'l npnul a0 o;b 0, bo o;b O: 

(1) 

"bwfunr'l- 'flfuP wr'I-JRLh.j!bbf'P9 wnwb9 'IJ-qwpntf1Jwh t:.burkntJ' t-, 
... ,. f(x) k g(x) pmq_d'wGqmuGbJl~ p qmzmr DJlUk ~{itnmJGtfw6 ub~ 

mfibG ~GqliwGnt.p mptfwm WJG h. tf~mJG WJG qbUJ.J!nt.tl', bpb Gpmfi.J! 
+nJu mqmpc\ UJmpq_ lbfi: ll.Ju"'punq, urrqwrt pw'lJ' wh'l-wliLbrp (!h'l-t:.wbntr 

-rtfwur'bhrp 'I"J"Lf11w'b t:.wr91!. ~wrn'l t- tn•Jqbl 'brw'b9 'b~wmJ'wJ'p 

I; 'i.~tfr'I-P wl'l"f'Pf1J'jr ~prwnmJ' nq: 
U.trfJ' J'b'b~ 9"LJ9 urwb.j! '"lu t;,'"f'9P "'wurwu{uw'b'b uurwbwlnL J'p 

cull J'bfln'l-' ?-p9n•.e P-'b P '1-wzurp wl'b"'pup (!b'flwJbntliL b "l'P J'bp_ f(x)-'b 
-,Lh:P .at' a!JI • o o 1 an fl t;,IUUJ wrJ'.uurbbf'(!l fU~ g(x)~b nt'ilp ~~~ ~21 •••1 ~S 
38G 

'.,. 

S t:.wUI wrJ'wmbbf'(!l flr"/bu p ~wrblf t- qbrs'iJbl f(x) g(x) Wf'UIW'I(!C'-

JW(f qbrt"•Jn•f1Jwb 'fW2_UJ{!: P 'lwzur/• 

(2) 

t"tbJ'b'burl!. 'In l_qmJ' t- f( x) k g(x) pw'lJ'w'b,wtiLbpp n.bq_ nqmrulim ( ,.,,_ 

'ltn•'bwrwr )z UlJ.Gbph. };, np f( x)-G m g(x)-~ P -nt.u ~Gqlimfin._p mp
tfmm mGbG WJG h. tf~mJG WJG dmtl'mGm~, bpb R(f~ g) = O: ftw'bp n~ 

s 

g(x)=-=bu n (X-~j) 
i= l 

s 
g(<Ij)=bo n (tli- ~ j)• 

i=l 

w"'w R(L g) ,.b'lmturwbur(! t1wrn'l t" 'f{'qbl ilwk Usurf.twl UJhu.enl{' 

f( X) k g( X) pw'lJ'w'b.,_..,fiLbrl!. nb'lnt[UiwbUJf uwt:.J' w'i.J' wb J'bp_ o'lmw

. 9:"rJI{ntJ' hli "l. vpJ'.b1nrM ~br"'""' f>rn~ • 

·IJ.J,'f.nL[UJ,;bm'fr (,-wJ'IU(' (2) Wf'UIWt;,WJUinLPJIIL b(! "/wt:.wbp_nLJ' t- 'ffmbbw[ 

f(x) t._ g(x) pw'I.J'.Wb'fWfiLbrp wrJ'wmhbf'{! t._ WJ'l "/WUJ-6.wnnq WJ'1 br~nL 
pw'lJ'w'b'l-uifiLirri' :rfu'lt:.w'bmr wr.!wUJp 'l"J"LfJJwb t:.wrsP L"LJJ',.'i, t:.wJ'wr: 

'l"t'l)'bw~ui'i.nrl/b u.'bo,urw~wr t-• Uw~w1'i., "'wr'ltfn•J' t-~ "I" R(L g)1 
· JLbqnqmmGwe qmpb1r k libplJ.mJrugGbt f(x) h. g(x) pmqul.lllirput'!1ibpl'> 

a
0

, ap ••• I an' b0 1 bl' ... 1 bs qnpbw~rglibJlr9 qmqd'mb pmqtl'm6-

qrutf~ mbu.J!ntl_: 

UJ'I"lfrufr · -w.('~WJ"'9Jw'l. f,'l.wpwo/npn LPJn L'l.('_ CIT2111nLPJwJp pfunLJ I; "bm(uwp'f 

"fWP"''tl'wffr wp,'fJnL'l.j!'l.b-pfrfll 'Jlpnj!l (2) pw'l.wd.b.l!. snLJfl I; lllwlfru, np R(f. g) 
nlr'lnL[Uiw'l."'l'. ufr•lls~t~pfr't. P"''lJw'l.'l,..J I; w'l.f,wl"''l.lrpfr b-p~nL ufru.,b:ll.bpfrs' 

<II' al, • • ,, <In ufru.,.b-Jfrs b. ~1' ~2' • •• I ~s ufru.,.£-Jfrs~ flLu"'fr•_ fr'1.1"tb-u "'"t•

QnLS-/w,) I; 'l.wfunt'f "lwi'"''tl'wf/r 4b-f'1_nLJ, wJ'l. 'l.b-p~wJws'bb-tfr ( ..,,,r,WJ"''bb-pfr •J'f 
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krft.nL upu.,kdbkl'f. 'bft.w.,JwJp "'"'f'f'Wft.w'b upJkonp/!ft. l'"''lJw.'bqwffbltppg ft.wqJw~ 

l'"''lJw'bqu"lp .,/tuin1, "'J"P'hi'b, 'bft.wonp n L'bk'bwtn1 >l,.pkwp rw'hwd.b.ltpc• 

a· b· 
-

1 (i=L 2, .. . , n) b. -
1 (J=l, 2, ... , s ) 

ao bo 

,~w'bnpq'b/tppg ft.wqJw~ f'UI'[Jw'bqwJp UJku/!n1• (2) - p Jk£ c'h'f'ff'ft.1wJ a~b3 ('UI'lJw

U[U111tft.hc UUJUI91wJ UJ('IItUJr,UIJUin Lfl JnL'h'b Ul ll UIIItnLJ !; r,UIJUIUI['UI[''l,kpp a0-pfJ {, 
b0-pgr foJp£pwJLnfJ 1 qJ1wl' ft.tf.'hltp 'bwfunpq "l"'l''"'ll'"'fJ>'hkpnLJ 2'"l'"''ll'1ruJ Jltflnq-

. 'hltpp o'l'hnLf/JruJl' npn'hkt nkqnL[ut ru'bonp "'l'"'"''"'J"'nLfJJnr.-'he. 'l"l'~wft.f.o'hkpp Jp£n

. sn1 !. Jk'b[! ft.a'lut11t'hl! UIJl lt'lw'hwVs• 

. (1) pw'l_Jw'iulwfli.hrfr n.b'l_nL[mw'iunfr "'l'il "'rurwt:.wlm"LfillnL'bf!., "rl! 
J' h'il,e 'lur'ilbtnL h'il,e. "lfrrn w'ilfr ~tfr'ilfr w J'l"lfrufr P"''l" w'il'lwflbbrfr sw'il~w
swtt 'l_IJlJ'lfr r.w.twr: O.qblfr b.frzur. Jb'il,e ~r. ... .twrb'il,e, "r . (1) p Ul 'l_

.lw'il'lwJ'ilbrfr wrJ UIUl'ilhrfr 

Ill' a:2' • • • 1 a.n' ~l' ~2' • • • ' ~s (6) 

ufruurGJf!. t:.w'il'ffruw'ilnLJ (; n + s UliJ~Uifu Ul'j,f,UIJUl'ilhrfr 

,u fr u ur h .r, Ul 1 " fr 'il .e t' n + s r. w ur w 1 'il "' fr u fr (; L b .r h 'il ur 'il b r fr 
ufrurnbJ, nrn'il,e t:.w'ilr,..t:.wzqnrb'il ,..iJ~wfu biJ p 'fUizurfr 

"'- r w § 51-fr fr.lwuurnq: 
fJ.b'l_nt[urUI'ilrnp t:.UIJ,..r Jh'il,e ~uurUJ'ilw'il,e Jfr Ulrurwt:.UIJmnLfiiJnL'il , 

"rf!.• 'lfrurwr~1.htn1. "r"lbu pw'l_,fUI'il'fwJ '(6) ,..iJt:.wJur'ilhrfr 'il~wurJwJp 

f>l.pburfr pwiJ,..J.J..brn1. 'l"rtt ... ~frs'ilhr'il "'rJwur'ilbrn1. tfrnfuwrfr'ilhtnL9 

't:.burn ), t:.UiqUiuUir ~Lfr'ilfr (2) r.,..qwuwrnLfiiJui'il Ul2_ J Ulufr'il, · "rf!. 'ilnLJ'il"lhu 

"1/!urwr~qnLJ (; "r"lbu pw'l_Jw'il'lwJ (6) ,..'Ur.wlur'ilhrfr 'il~,urJwJp1 

~UiqUiuwrmfiiJnL 'ilf!. t.wu~w'iiUJlnq t:.b'ils wn"lfrufr 'ilnLJ'ilw~wt t.wqUI

uwrnLfiiJw'il fr.lwuurnq (6) w'ilt.WJUl'ilhrfr ufruurbJfr iJ~wlllJUIJp, Jh'il,e 

MI"'U19"LSb'il,e, nr (1) pwqumlili!:mulibp~ R(f, g) nbqnt.tmmlimJ! limqm
ump }; n+s qmpq~ libmL.JmJ qbmbpuplimlimpli' 

ao at ... an l' .. , ao a1 ... a u . 
ao at ... an 

(7) D= 
bo bl . • • bs .·. ; l· -·· bo b1 • . • bs . 

bo bt ... bs 

!(IU'l_UIIIf urb'l.brnLJ 'fr1.Uitt biJ 'l_fniJbr )t ll.Ju 'fburhrJ'friJUJiJurfr ~W'l_JnL

;flznL'iif!. p•qw~w'iJwt.w+ "/Wf'l_ t. 'ilzb'iJJ! JfrwJ'iJ' nr 'iJ[uu ' 'fffriwqnr w"i/

,,,L~'fttft 1.rw 'fr1.•tt (; 30 'fnrttw~frsf!. S WiJ'fwJ h W"'W bs 'fnrttw

•kfrsl!.' n -u,wJ: 
.388 

. . . 
M= r:-• 8 2 ~: 

2 ' 2 ... a a ... an r' l ' 2 I 2 

P1 ~2 ... ~s {1 1 Cl2 ... an 

I I ... I ... 1 

M-e r.w'il'fftuUI"iinLJ (; >l.~n"ii'lbrJn"ii'lfr 'lburb r.lfr'ilw"iiurf!. J.., t:.burl..wpwr I 

fr'ilt."lbu 9"LJ9 (; urrqwtt § 6-nLJ, t:.wqwuUir (; iJr.., 'ilwfuwqbrffriJ Uln'lfr 

t[bJb'iJuriJbrfr "''frPbrnLfiiJnL'iJ'ilbrfr wrurw'frJ"'tfr'il~ f!.'j,'f nrnLJ' wJb'iJ Jfr 

'Uwfunr'l tth.lh'ilmfrs .t.UI'il_qnLJ (; 9"''il~w9w6 t:.wt.nr'l f;th.lb'ilmf!. l ll.Ju-

"lfrunq' 
s n 

M= n ( Pi-~il • n n ~ ~j-CXj) • n (ai- aj) 
l < i < j~ s i= l i=l 1-<i< j..;; n 

t:.burl..wpwr 1 'il~~nurfr nL"iib'ilwtn1. ( 4 }-(!_ \ /J, 

a5 bnDM = D · R(g~ f) · n (~j-~j). n (Ci j-Clj) : (8) 
0 0 1-<i<j..::s l<i<i <: n 

If JIILU ~"'L"frs, r. ... zqb'il,e DM wr"'"''lrJ-Lf!. \ J wurrfts'ilhrfr "'r"'"'

'lf!.rl"'Lfr 'lbmkr.lfr'ilw"iiurfr qbrwphrJwl (ilbnrb.lwJfr t.frJ ,..'iJ 1.rwt Pw'lJ ~n
"l"'ur~btn1. r. ... .rw"'WUlWUfuUI"ii ""'"'rfrs"iihre J.. r. ... zqfr Uln."iibtn1.· nr P"L"r 
a.-"iibrf!. r.w"ii'lfruw"iinLJ b"ii f(x)-fr wr.lwur'ilbr, fru~ P"L"r ~-"iibrf!.' g( x)-fr 
wr.lwm'ilbrl Jb"ii,e ~uurw"iiw"ii,e' 

a ~b8DM = 

~~- 1 f(~tl ~~ - 1 f(~l) ... ~: -lfl~s ) 
r.<S - 2 fl ~t) ~s-2 f( B2) . .. ~~- 2f( ~s ) 
t_..l 2 ' . ......... . 

• .. ~sfl ~s ) 
f(~s) 

0 

0 

0 

0 

0 
0 

an_ 1 g (at) 
I 

an-2 g (atl 
1 

0 0 

0 0 

0 0 
0 0 

n-1 ( ) . n-1 ( ) a g a2 ... an g an 2 
n-2 ( ) n-2 ( ) a
2 

g a2 ... an g l:tn 

0 0 0 cx 1g(a1 ) a2g(cx2) a~g(cxnl 
0 0 "I 0 g(ad g(a2) g(an) 

"frrwrr.htnt/. {w"llwufr (ilbnrhJw"ii, wJ'ilnLt:.bUJJ.. 'lburbrJfr'il.u"iiur'ilbrft 

Uln&.'iJbrft9 f!.'iJ'ff,UI'iJnLr wrliJUI'frfrl.iJbrf!. t:.wbG[nq h t.wzqblnq flbwswt) 
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'Jb,brJfrilwilmilbrl! "l'Ufbu w/.wil'lbrJnil'l/r 'JbmbrJfrilwilmilbr, Jbil.e 

~umw"i11uil,e' 
s n 

a~bg DM= a~b~ 11 f(~5 )· 
i = l 

n (pj-~jl• n g(ai). n (ai-ajl 
l<i < j.;s i ~ l l<i<j.;n 

~wJ, o'lmw'lnrabtml (3)-l! £. (5)-l!' 

agb~DM=R(f, g) R (g• f) • n 
1-·d<j<s 

n 
l<i<i<n 

(9) 

11'bil,e umwilnLJ bill!, "l' (8) £. (9) f:.wt[wuwrnLfiiJnLililbrfr w'l_ Jw

ubrl!• nrnil.e 'Jfrmwp~l/_nLJ bil "{'Ufbu pwqJwii'Jwf/Lb{' (6) wbl'.wJmilbrfr9• 

l'.wl/_wuwr bil frrwrt U,w91/_wJ l'.wt[wuu.pnLfiiJwil br~m Jwubre ~wrbLfr 
t f[rf.w,bl [!ii'Jt:.wilntp pwqJwUfw,~frtilbpnl/_, n1rnile 'flnLJilwpwr l'.wl/_w-

uwr thil 'll'"J/rt • 

R(g. f) [!h'Jt:.wiiiiL{' pw'lJwUfw,~frll! f:.wl/_wuwr t_!; 'll'"J/r• ,ewil[r "I' 

[!Utn UfWJJwil/r 3t; =F 0 £. bo=F O, wUfw pwl/_w~wil t (6) wilt:.wJmilbrfr l'.w

Jwr (!hlllrbl JfrJJwil9 nf_ l'.wt[wuwr wrJh.[!ilbr (l'.fr&w~wil 'lwzmn<J 

~wJ "iirw nr£t l!ii'JLWJiiJwil Jbp), "PUfbuqfr ( 4 )-/r9 umw91./r R (g, f) 
pw'f_Jwii'JwJ/r l'.wJwp 'lr"J/r9 UIW{'Pb{' wpJb,et tmJil ~ftpUf #U"fW91lL9-

" nLJ t• nr ilw£. JJnLU bp~nL f!il'fi',WilnL{' pw'f_JW"fWUI~/rt_bb{'(!_ LnUI{'flftr· bil 

'll'"Jfr9: 'lr6.wmbtnl/_ UIJ'l P"l"l' eii'JI'.wilmr pwqJw"fUIUI~/rtilbtrnl/_, Jbil.e 

f:.wil'fnLJ bil,e 

R(f, g)=D (40) 

l'.wl/_ WUUI{'IlL{tiJnL il{! J nrf! £. "/.wl'.wil2_1/_nLJ I; r 1UUftU91lL9b fl 

l..rwJwrl/_bil,e w1JJ w1il Ufwl'.wil'lfr9• "l' (1) pwq-

Jwii'JwJilbr/r wl/_w'l 't"r"'wftfr9"iibrl! L/rilbil '1_{'"1"9 
U1 W r (1ft {'it l,bm£.wpwr WJ'J pwqJwil'fwf/Lbrfr /ru~IM~tuil wum/r6.wililbr/r 

Jwu/ril ~wrbtfr t JfrwJil "lii'Jbl• nr brwil.e ,fit,} t_bil •J.£.w~wilnrbil11 

'f{'l/_wq /rrftil9 fl £., l'.wJwUf1Mtnwu,.,wilwpwp 1 S wuur/r6.wililhp/r9t /}bqnLf

mwillll/r l'.wJwr (2) wrmwl'.wJ<nllL{ciJnLilf! UIJJJ /r.fwum l_nL ilfr, ,ewil/r II{' 

'Jfrmwr~1.n'l pwqJ wii'Jw&brl!• l'.'bwpwl/_nr I;, "l' nL ilbilwil wl/_btfr .frnJ!l' 

wrJwmilbr, .j!Wil n-l! ftwJ S-[!t 1l'JnLu ~"'l"fr9• (7) 'lbmbrJfrilwiltn[! 

WJJJ tt ~wrn'l t 'fr1.bLJ £_ .j!Wil/r II{' Wp'Jbil 1DUfW91ll91/_wq b nr 3o =I= 01 

b0 =1= 0 'JbUf.[!"LJ WJ'J 'JbmbrJfrilwilm[! l'.wl/_wuwr t nhqnLlmwilmfril, wUfw 

1 U.1u JwJ,.,'j,,.,~,.,./,[' ~l'"'J"'l'"LJ{!_ P"''lJ"''j,'lwJfr w.fw'l: 'l"l'~"'~9/r Jwufr'j, 
,.,,.., '-'l"'IJ,.,'j,frs• "l'fr.., Jl.'j,e t,/,.,h,LJ l;fr'j,e Jfr'j,ih ,.,,JJ, '-'l"'IJ,.,'j,u,.fnf'.f"'~ I; ~J,.,,.,_ 

'l:"' ftfrpwn.nLfiJJnL'j,'j,/,pnl/_, J/,'j,l! nL'f_nLJ /,'j,l! 'lfrmwpftlrl l.l'~"L ,.,'j,t,,.,J.,'j,/,l'fr9 ftw'lJ"'~ 

P"''lJ"''j,'l,.,{fl,lrl'fr ufrum/,{fl,/,l' h "'l'l ,.,..,~,.,,.,'j,l.l'frs Jl.ft_e_ 'lfr"'"'l'~lrln /r'j,e "f''-'ll.u 'l:"P

~wftfro• ~lrmhwpwf', "'""''l: 'l:"f'~wftfrsc "'l'l "''j,f,"'l"'fr J"'u'fl"'l/_"l' "'l'JI.e'j,l.l'fr ~~~~Jwp 

~"'l'"'l I; '1"'"-..,"'l 'll'"' 

- go 

Jbr f!il'll'.wiln•r 'lbUf,em.J l.u w1il wilt[wilh'b,e f(x) b g(x) pwq

Jwil'lwffLhr/r nbq_nqmwfim £. ilzmilw~h'b,e R(L g)-nl/_t 

Uw~wJb, WJJJ wr'lbil 1/r ~wrbt/r r.,LJU 'lilbl WJil pwil/r 1/_rw, "l' 

nhqn<t,wil,/r 'I.P"l/r l'.wt[wuwp t/r'bbll! f:.wt[wrtwpwqnp t Jbr pwqJwil

'lwffLhr/r t:.wJwp [!'i''ll'.wilntp wrJwm/r 'f"Jm-fiiJwh(!_t /•pn,e, h(clb 3o = 0 £. 

b0=0, WUfW R(L g)=O wb~w,., w1il pwil/r9' f £. g pw'lJwil'lw&bril 

nLilltil wr'IJ".e l!il'll'.wilnLr wpJw,ilbr, (cll'i llf_l Uur~wJil UfW{''l_l/_nLJ t. 

irp w1u 'lbUf.J!l! J/rw~il t, bpp nbqnLtmwilmfr qpnJfr t:.wl/_wuwr t/rilhtn•s 

t/r ~wrbt/r bqpw~w9nLfJ'Jrnil w'bkt ml/_wfl pwqJwil'lw&br/r f:.wJwr l!il'l

t:.whnLp wpJwmhbp/r lf"J"LfJ'Jwh Jwu/ril1 t ll1il t' /rrw•{w9/r t t:.bmkJwl 

(cl b n r b J w il. 

bpb mtlma bfi (1) rwq_tfwfiqwtffibp~ lputfwqnp Ul~mq qnpawq~g
Gbpnq, WUJ.W UlJ!Jc p.wq_tfwfiqwut:ibpJt (7) nbq_nt.lmwt:iul~ fiwqwuwp h 
qpnJJt WJfi h_ u~mJfi WJU qbUJ.I/.Dt.tf, b11p UlJll ptuq_tfwt:iqwtffibpfi nt.fibli 
efiqfiwt:int_p wpuwm qwtfbpp Ullw6g wqwq qnll<)wqJtgfibp~ bp~nLUli };l 
fiwqwuwp bfi q_pnJJt: 

11 Uf IU 9 n L J 91 at.r =f= O, bo =f=O 'lb"'.ef! wr'lbil '1/rmwr~l/_bt !; t[brb-

1/_mJ, /ru~ at,=bo=O 'lb"i.J!l! ilw,.,wmbut[wfl t (clbnrbJwJ/r J.£.w~hrUfJw'b 

Jb'l_t Ubq ffbnLJ t '1/rmwp~bl wJh 'lbUf.J!l!• hpp (1) pwqJwil'lw&br/r 

wl/_w'l 'l"rflw~/r9'bbr/r9 Jb~f!.· or/rilwf ao-h, UIWrPbr t 'll'"Jir9• /ru~ bo-il 
l'.wt[wuwr t qpn 1/r: 

t;pb bi=O P"L"r i-br/r t:.wJwr• i=O, 1. ... , S• wUfw R(f, g)=O , 
,ewil/r nr (7) 'Jb,brJfrilw'bme UfwpnLilw~nLJ !; 'I.P"JW~wil llln'lbrt Uw

~WJil, w 1u 'lbUf.em_J g(x) pwqJwil'lwJe ilnLJhwpwp t:.wl/_wuwr !; 'll'"J/r 

£. wn Ufwm6.wnnl/_ f(x)-/r t:.bm n<b/r l!il'lt:.wilnLp wpJw,ilbrt ftu~ b[rlh 

b0=b1= · · • =bk-1=0• P"'l9 bk=f'O, k -::;: s, 

g(x)=bkxs-k+bk+ 1xs-k-'+ • · • +bs-tx+bs• 

u.Ufw, (7) 'lbmbrJfr'bw'bm/r Jb2_ b0, b 11 •• • , bk-t ttbJb'bmilbre .frn,.,w

r/rilbtnl/_ 'lrnilbpnl/_ k ~/rrwnbtnl/_ {wUflwufr filbnpbJwil, Jbil,e. w~ilbrb-

1/_npbil, hwil,e 
k -R(f, g)=a0 R (f. g) (11) 

f.wt[wuwpnLfiiJwil{!t Uw~wlil, ,ewilfr nr f £. g hp~nL pwqJwii'JwfiLbr/r wl/_w'f 

'f"{'qw~/r9bftpf! 'fp11J/r9 tnwppb{' bil, WUfW• l/_bp£.nLJ WUfU'9"L9wafr f:.w

JwJ.w/il, R(f, g)=O l'.wt[wuwrnLfiiJ"Lilf! w'ilt:.pwJbzm t £. pwl/_wrwr f k 

.g pwqJwii'Jwf/Lhr/r {!il'ff:.wilnL{' wrJw111/r 'fllJIILfiiJwil f:.wJwpt 1l'JnLU ~~~'1_-

1 (1) 'fbmb['Jfr'j,w'j,me_1 fr~w['ft_l., ~wi/_UIUUI[' I; 'f['nJfr /.,_ an= bs=O 'f/,'-'l_j!nLJI 

. . U"'~"'J'j, "'I" 'lb'-'lenLJ (1) P"''lJ"''j,'lw{fl,bl''j, nL'j,/,'j, 0 f!_'j,'l~"''j,"L[' "'l'J"'"'C' 
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J'frs, f!uur (11)-fr, R(f, g)=O £. R(f, g) = O f.w1_wuwrmPJm'il'ilbrf! t.w

<[wuwrwf."l' h'il, "- .ew'bfr nr g £. g pwqJ'w'ii'Jwm.brf!• f.wu~w'il•uLfr 1;, IIL

'bh'il J'frwurhuw~ wrJ'wur'ilhr, WU[W J'b'j,.(! uurw'ilnLJ' h';,.(!l nr 'Jfrurwr~1_wq 
'lh"f.[!nLJ' l.u R(f, g) nhqnLLurw'ilurfr 'll'nJfr'il f.w<[wuwr Lfr'ilblf! f.w1_Uiuw

l'"''lnr I; f(x) £. g(x) pwqJ'w'b'l'u&hrfr f!'b'lt:.w'ilnLl' wrJ'wurfr qnJntPJw
<;,f!, f} rw'ilnr[ pbnrbJ' w'il WU[WSnLs1_wq /;: 

lJ.m'bk'be 

ao at a2 0 

R(L g)= 
0 ao at a2 
bo bj b2 0 
0 bo bl b2 

f(x)=x 2- 6x+2. g(x)=x2+x+S 

P.'"'l'fw'i.'lw{/J,/rpf!.• wul'"• L~""' (12)-f., R(f, g)=233 lr, r.kurlrwp.wp , '"J'I pw'lJw'i.'fw•f
'bkpf!. 1 nL'i.J.'b [!_'i.'ff,w'bn Lp. wp•f wm'i.b-p t /Ju~ b-flb- mywJ /;'j, 

l''"'lJ w'b'lw{fl,b-l'l!.• '""l'" R( f, g )=0, WJuf.'be'b' '"J'I /!'"'lJ w'b'lw3i,b-p'i. nL'blr'b I'';. 'I t:w
'i.nLp wpJwm. WJ'f wpJwml!. 5 flf.f/!!. t-• 

UG.fiwJmr wpm•~unLtf~ bp!J.m. wG.fiwJmntJ. bpqm. fiwtJ. mumlmLtf. 
fibpft uftumbtf~g: 

?-frsnL.[! ur1_wo) h'b f "- g br~nL pw,J'w'il'lwf!Lbr X "- y br~nL w'il

f.wlm'ilhrfr 'il~wurJ'wJ'p' nr"-1; p 'JW2mfr UfWin~w'iln'[ qnrJw~frs'ilhtrn1_z 
Ub'il.e 'lrb'il.e w!'l pwqJ' w'il'lw&br'il f!Uur X ,.'j,f.wturfr 'il1_wt.n'l wuurfr-
6.w'il~brfr' 

f(x, y)=a0 (y)xk+a1{y)xk-l + ... +ak-dY)x+ak(y),} 

g(x, Y)=b0(y)xl+b1 (y)xl- 1+ ... +bi-t{y)x+ bi(y). {13) 

'tnrctwtfrs'ilbrf! pw'I.J' w'il'lw&br ~tfr'ilh';, P [y J o'lw~frsz 9-ur'bb'il.e f £. g 
pwqJ'w'il'lw&hrfr nbf."'-Lmw'ilurf!, 'lrw'il.e 'lfrurwr~bln1_ nr"'bu pwqJ'w'il

'lw&hr x-fr 'il~wmJ'wJ'p. "- 'il2 ... ~w~b'bl! w1'il Rx(f, g)·n4_. z'ilnrt.fr1_ (7 )-fr, 

WJ'il ~Lfr'bfr pwqJ'w'il'lwJ' J'b~ Y w'ilf.wlurfr 'il~wurJ'UJJ'p' P 'JW2mfr'l. U[UJur

~UJ'iln'l qnrJUI~frs'itbrn"-
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Rx(f, g)= F(y): (14) 

?-frsnL.[! pwqJ'w'iulwm.b rfr (13) ufruurbm. nLb/_r X=ll, y=~ f!b'lt.UI

~nLr lnu)mJ' p '1"'2urfr J'fr nr£.1; f!'b'JLWJ'bJ'w'b J'bp_z Sb'lw'lrhLnr[ (13)-fr 

J'b'/_ y-fr fnfuwrhb ~ wrcfb.(!{!• J'b"i.J.e ~uurw"i.Jw"i.J.e f(x, ~) f._ g(x, ~) br~nL 
pwqJ'w'b'lw&br X J'h~ w'bf.wJurfr 'b~uourJ'wJ'pz 11.1'1 pwqJ'w'b'lw&br'b 

nL"i.Jb"i.J ll (!"i.J'Jf.w"i.JnL{' wrJ'wur 1 £., f.bur£.wpw{', "i.Jrw"i.J9 n.bqnLlurw"i.Jur{!, n{'(!! 

2'bnrt.fr1_ (14)-fr f.w1_wuwr I; F(~)-fr• U[brn.e I; f.w1_wuwr Lfr'bfr 'll'nJfr• 

WJufr'b.e~' ~-'il Ufbur.e I; Lfr'ilfr Rx(f. g) n.bqnLLurw'burfr wrJ'wurl l,w~w'lwr
d.u,pwr, bpb (13) pwqJ'w'il'lwfiLhrfr Rx(f, g) nb'l_nLLurw'ilur'il nL'ilfr ~ 

•urJ'wurf!1 "'"["' f(x, ~) £. g(x, ~) pwqJ'w'il'lw&brfr nbqnLLurw'ilurf! ~w1_w

uwr I; 'l_{'nJfr• WJufr'il.e'il' l)_mtf WJI} p.mq_tfwfiqwtffibpfi Dl..fibfi J!fiqfiwfim.p 
lUptfwm, qwu 6.pw6.g bpqm. unl.wq qnp~w!J.pgG.bpG. kt fiwtJ.mump b6. 
qpnJp' 

PwqJw'il'lwm.hrfr (13) ufruurbJ'fr f!'il'lt.w'ilmr LnLqnL&brfr nrn'itnLJ'f! 

WJU 6.w'ilw"'wrf.n1_ phr1_wJ I; y J'b~ w'ilt:.w1urn1_ (14} J'b~ pwqJ'w'il'lwJ'fr 

wrJ'wur'ilhrf! nrn'ilhlnL'il, wlufr'il.e'it, fr'ilt._U[hu f!'il'lm'il1_wo) I; wuhl, X w6.
fimJWJ! wpmw~utJ. W~ J. (13) f!Ulq_tfmfiqwtffibpp upumbtf~g: 

~b-mlrJwl fiJknpb-Jw'b "'_Wmwufuw'i.m_J t WJ'i. pw'lJw'i.'lwJf. wumf.&w'i./_o ykpw• 

,.lr{'JW[ r.wpsf.'i., npe Jb'i.l' umw'bn LJ b-'i.e kp~nL w'i.r.wJur'i.lrpnof kp~nL l''"'lJw'b'lwJ

'i.b-pf. uf.umb-Jf.s Jb-~ w'i.,f,wJm'i. wpurweuk[nL9 r.lunno 

1Jfllr fiX, y) lr g(x, y) l''"'l'lw'i.'lwJ'i.kp'i. u.'br.wJm'bkpfo r.w-

1/wfuJpf. 'i.~wmJwJp nL'i.k'j, r.w,ftuu[WUJJUU[uw'i.W['JU(' n f.r S 

wumf.G.w'i.'i.kpf!.• '""l'" y w'i.r.wJm/t 'i.~wmJw,fp ~'"'l'!w.l- Rx(f, g) 
p w 'l ,f w .-, 'I w J f. w u "' f. c. w 'i. 1!. J k .1- 1 t ns w l' "' w 'I l' J w L /t 9 • k fl k • fo

r, JU [l ~ b- 1 JU J 'f (' JU 'f J JU 'i, 'f JU J [!_ 'i. n L J 'i, JU [' JU (' r, W "JU U W (' 1 t 'ff' rl J /tt 
U.Jb-'bf.s wn.w!, b-flb- Jlr'i.e 'lf.mwp~nLJ b-'i.e Jb-~ w'i.r.wJmfou ~wfuofw.l- kp~nL 

l''"'lJw'i.'lw{/J,/rp, npn'i.9 wofw'l: 'f"l'.l-w~f.u'i.kpe r.wywuwp b-'i. Jb-~fo, '""lw, eum (2)-ft• 

'i.pw'bu R(f, g) ""'l"L[tnJU'i.lnf!. r.w'i.'lf.uw'i.nLJ t ns wumf.G.w'i.f. r.wJwulrn. l''"'lJw'i.'lwJ 

a a a 8 A • 1 r.>, S_I. 'i.~wmJwJpt U.Jumb-'lf.9 f,b-UJf.rnLJ t-, np b-fi/b-J' 2 ' ••• I "' I I' t' 'A ' • • t" l" 

n.lrlfRLfUJJU'i.urf. a1, a2, ' , , I a0, bJ' b2, o, , 1 bs 'f"('J-w~f.s'i.kpnof W('UIWr,WJUinL-

fl JW'b Jkl Jm'i.nLJ t 

w'i.'lwJe, lr b-flb- WJ'f w'i.'lwJf. ~2~n w'i.ofw'i.off. 

k1+2k2+ ... + nkn+1 1+212+ · • · +sis 

filf.o/.1!.• w"lw R(f, g)-f.' qnp~w~~9Gbp~ J~l!n9n~ utpmwfiwJmntpJwG pn(OJl wGqmJGbpp 
ntCbG J~hGnLJG 4 .. ~nJ1J Of'(l fiw~wamp I; ns-~: 

U.Ju "'_'i.'fnLffJ, f.pwyw9f. t lr f!.'i,'ff,w'i.nL{' 'f/r"f/'."LJJ (1) n.b-'fnL[UJJU'i.m/_o w'i.'fouJ-

1..b-pf. r.wJwp, kpk a~·a~· .•. a~nb1·b~ 1 ••• b~s w'i.'lwJf. ~tf•n. w'i.ofw'i.offo 

(15) 
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Pf..le• f>t"'l'• (7) 'lb"'lrt,Jf.~w~"'P w~'lwl/£1rpf. JJro a J, b J u ~lr .L 
/ 1.~/; L 0 o l'"''l "'"lwur.,_ 1.~u {'['_ .,_.n-
uwl'L" l"" Jlr~nof, Jlr~e ~·LU~'flr~e "'f''llr~ 'IP"'"'l'~ofwJ '1/;"li'P~• ULU~WJ~ "'1'1 i'"''L
Jw"lw"'~h~kpf. 9"'-9frl~bl'l!. Jrn~uJ b~ (15)-f. Jlr!_ 0 'l"{'Jw~f.o~kpn1_ 1 

1l.1JJ f I. g pw'fJ"'~'lwll£1rpf'_ 'll'lr~.f! f,/;,..J.Jwl rnbuenof, 

f(x, y)=a0(y)x"+at(y)xn-1 + ... +an(Yl• 
g(x, y)=b0(y)xs+b1(y)xs-l + ... +bs(y): 

flw~p np fl-(!_ f(x, Y )-p IUurnp~w~~ I; w~f,LUJrn~/i{'p f,wJw{uJpp ~~rurnJwJf'• 
LUU[W ar(Y) 'I"{'Jw~ol• wurnp~UI~['_ ~" ~wpn'[ 'lbl'w'lw~ulrt ~pw r P~'lbeu/•~. r=O, 
L 2, · · · • n. "'l'l ~"'-1~1!. 'h"' I; ~wl. br(Y)-f. r.wJwr• U.lu"'b'lf.U r.L·u,!.n._J 1;, "l' 

Rx(f. g) n.b'l"'-[rnw~rnp 1"'-i'"'I'"'~U"'-l' w~'lu•Jf. wurnp~w~l!. J/;J ~I; "'l'l w~'I"'''P 
h"-P9• "'luf.~i!~' JbJ ~I; ns P1f.o, "l'l!. J. "lwr.w~!_ofn._,f l;p "'"l"'ll"'-OI.·u 

Opf.~w~~br• 
1. 9-rn~lrl 

f(x. y)=x2y+3xy+2y+3• 
g(x, y)=2xy-2x+2y+ 3 

l'"''f.Jw~'lwll£bpf. upurni.Jf. l'~'lr,"'~"'-l' l"'-Jndfbbpf!.: 

U.rrnweulr~l? LUlU upumbJ'-o X w~r.wl"'l'• nr'- \u,Jwr I. 
l' L' LU['"'"''ll'"~l? w/i, 

f,Jr,..J.I"'l rnbuen•f· 

f(x, y)=y · x2+13y) · x+(2y+1), ~ 
g(x, Y)=(2y-2)x+(2y+3). J 

3y 2yt3 
2y+3 0 

2y - 2 2y +3 

(16) 

[J.Ir'ln'-L"'"'~"'[' wpJwrn~kp ~Lf.~b~ ~I= - 4, ~2 =- ~ fJofkl'l!.' y w~r.wlm[• 
w1u wpJire~bpf. 'I/; "'I!"'-'' (16) pw'[Jw~'lwllbkpf. wofw'l 'fnpJw~foq~kl'l!. 'll'" i /;~ 'lw"

~n._J, nLumf. ~l'"'~9P9 1"'-{'LUf'"'~iJ"'-l'l!. X-p .!f. "1'"2 wpJI.·ef. f,/;,.. Jpwuf.~ ~wy
JnLJ I; {'W'[Jw~'lwlfbkpp urofwJ upuurbJp l"'-JnLJr 

f(x, -4) =- 4x2 - 12x- 5, 

g(x, - 41 = - lOx- 5 

1 
pw'[Jw~'lwllbbp~ nL~Ir~ a 1 = - 2 ['_~'fr,w~n'-p wpJwurl!.' 

_.2.) =- 2x2-~x 
2 2 2 ' 

- ! )=-5x 

pwyJ..,~'Iwllbbp~ nL~Ir~ a2=0 l'~'lr,"'~"'-l' wpJwml!.' lJ.Iu"'P"''"' 
rnofwJ upumbll£ nL~p kp~nL ["' JnLJ' 
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f(x, y)=2x8y-xya+x+5• 
g(x. y)=x3y2+2xy2-5y+ J 

l'"''l'lw~'lwll£bpf. upuurbJf.q• 

flw~p np kp~n'- l'"''IJ,.~'Iwll£br~ I;[ y w~r.u'l"'/• ~~wrnJwJp ."'-~/;~ 2 wurnp

Aw~l!.• Jf.~abn. ~pw~q/•9 Jb~f. wurnpAw~~ X w~r."'I"'P ~~wrnJwJp 3 1;, "'"'"' 

"br'lwurw~wr.wpJwp I; wprnweubl Y-e• ll.prnw'lplr~e "'J'I upurnbrll!. r,/;,..J.Iwl rnbuenof, 

f(x, y)=(-x) • y3+(2x3 ) • Y+(x+5J, 
g(x. y)=(x2+2x) yL5y+I 

Ry(f. g)=(\-x) • 1-(x+5) (x2+2x}F-

} 

-[(-x) (-5)-2x3(x2+2x)] [2x3 • 1-(x+5) (-5)]= 
=4x~+8x 1+.11 xc+84x5+161 x 1 +154x3+96x2-J25x: 

(17) 

fJ./;'1"'-l"'w~rnf. wpJw ... ~bpf.q ,/b~l!. 0-~ I;• llw~w~~ X w~r.wJ"'P IIIIJ'I wpJbef. 

qbulll"'-'1 {17) pw'fJ"'~'lwll£1r('p bpl[nL uufw'l 'l"l'JwH•o~ l;l 'lwn.~nLJ b~ 'll'"• f'_~'l 

npn._J, f.~~ "lbu r.b2"' I; rnbu~bl, f(O, y) I. g(O, y) l'w'lJ"'~'Iwll£kpe ~n._~/;~ 

f!.~'fr.w'tnL(' llll('f,LUin~flr(ll [J.Ir'fnL[In/lll~ln~f ,/lnLU LU(fJ/IIIrn~b('f!. 'f"'~bfnL k'[W~LU~~bp 

Jb~.(! i"'-~lr~el 'Iwrbtfo I; f'/~'fbl Jf.w~~~ np bfJb ,fb~e 'f('LU~/' IJin~bf.~f[' (orf.~w~l 
R y( f. g)-f. ofbl'l"'-JJw~ '1"'2umul), wu1w ~l'"'~{JP9 "i Jb~l!. (17} l'"''l'f"'~''lurll£bpf.q 
J.p~nLup wofw'f 'fR('Jw~pq~b('~ I;[ 'ff'" il;f' 'fLU('J.~f. f,, f,/;rn/,IU(JW('r lllll'f W('Jwrn~bppq 

1"'-{'u•ew~'U"'-l'l!. y-f. Jp "l'"2 wrJbef. (•lb~p ~wJ ~"'·J~f.,ft' ,/f. l'"'~pup) f,/;w ,fpwup~ 

Hw'lrlbp pw'[Jw~'lwll£1rr/• rnofwJ upurnbJf. l"'-Jn'-Jl'.' 

CJ.nJnLfiJJnL'i.J n~.'i.Jb'i.J J'bfiln'1'i.Jbr, npn'il.[! fil"LJlwwpnLJ' b'i.J w'i.t:;wtur'ilbrl! 

t.wp_nr'1wpwp wpurw,e"bl 'i.wk ~wJ'w.Jnr (iJ.Jn.J w'i.r::.wtur'ilbpn.[ ~wJ'w1_nr 

fl.[n.[ pwqJ'wt7 w11bbrfr ufruurbJ'fr9 r Uw~w1t wn J'b(iJ,,.tbre zwur J'h

d-wdw.Jwl b'i.J, nwurfr k t_b'il ~wrn'l J'ur!J.Jbl J'br '1wue'ilfilw!Jfr J'bp_t 

'1-fau'-rfutfaGwGm: ll.J'i.J i>wp!JP 'i.JJ'w'ilnL{iJJwJ'p, "Pl! J'bq pbpb!J nb

'l."Llurw'i.urfr 'lw'lw<frwrfr'il, ~wrbtfr I; t.wr!J 7tbl wJ'il UfwlJ'w'i.J'i,brfr 

J'mufr'i., npn'il!J '1bUf.[!"LJ' n wuurfr-D.w'i.fr f(x) pwqJ'w'i.'1u'J'l! P[x] o'lw~fr!J 
ocfur.Jw6- I; pwqJ' UIUf_Uiutp~ wpJ' wur'i.Jbrn.Jt '1-p!J11L.j! 

f(x)=a 0x"+a1x"-1+ ... +an-1.x+an• a04o0, 

II. '1P!JI1L.[! p '1wzurfr "" nrnz l!'i.J'1LWJ'ilJ'w'i.J J'b'l UIJ'1 pwqJ'wt,.w11b nL'ilfr 

CLI' C12' • •., CLn wpJ'wur'i.Jbp£!1 U,~'i.Jbpk f;, np WJ'} mpummfibp\J. lfh!J. ~~lt-
6bG. fimtl•umplibp UlJU L.. u~mJil IBJU dmumlim~. bpb fibmh.Jmt mpmm
lll!PJUlll! fimtl mamp ); q_pnJ\t' 

A:-:(aa-al) (a3-al) • •. (an-adX 
X (a.J-a2 ) (a 1-a2 ) ••• fan-a2)X 
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D=a~n-2 fi 

nr ~nttfnd I; f(x) PLU'l_J'LU'ii'lwJ'p qp.u~p~tf~liwlim (Lnwppbppl_}: 

,. LnwppbpmfJJnt'il il wpLnw'J-pJLULP• np[! ~wrn'l t tfrnfubt ilzwill! 

LUf'J'LULnilbpp mb'lLUfnfun•fJJwil '1-h"f.[!"' J', 0 '1-P"~rf.J'piiLU'iiLn(! upJ'hLn

rP~ t al' a2, ••• , an-P il~wLnJ'LUJ'p J.., '>hLnhLUpLU,., ~LUrn'l t- LUf'UILU

r,LUJUitfhl f(x) pwqJ'w'ii'J-wJ'p 'lnrtl-LU~P9ilbrf. J'ppnsntf: 9--Lnilbln' r.LUJ',.,r 

LU/'1 LUPLnLU'>LUJLnnLfJJnt 'iii~ LU J iJ b iJ p LU '1 r n L p J Ul J' p' n r p '1 Ul 2. m iJ 

n L 'iJ P 'I_ r n p 'iJ n L p Ul 'f f' P l_> ~wrlzcf. I; O'fmtf/z£ - f( X) pwqJ' LU'iJ'J-LUJ'p 

'1-P"~rf.J'piiLU'iimp 1._ LUJ'I PLU'l_J'LU'ii'J-LUJp nL Pr LUJwilsJLULP nbqnttmw'i~Lnp 
J'p2_J.. 'lnJn•fJJm'il milbsn'l ~"'"'P9' lJ.l'l-"iP"P ~"'"'P wn~wlmfill',.iJI! p'ilw
~LU'il /; 11"fLUub£• § 49-p9 J'lz'iJ.[! 'fPLnlz'iJ.[!, np pwqJ'LU'iJ'J-LUlfi. oJ-Lnt/_LUJ- t 
pLUq_J'LU"'_LUUip~ LUf'J'LULn'iJizpnt/_ WJ'iJ 1._ J'pLUJ'iJ LUJ'iJ J-LUifLU'iJw~, b[Jb 'iltu 

nL'iJp {!'iJ'J-f:,w'iJmp Ulf'J'LULn'iJbf' f'( X) LUdw'iJ9JW£P '>bLn, nt ump I._ 0=0 LUJ'iJ 1._ 

J'f.LUJ'il LUJ'il J-LUJ'LU'iJLU~. h[Jh R(f. f')=O: 

tbf'~UI "fLUf'LU'ff'LUlf>p ( 3) pLU'iJLUd.f.tp r.LUJ' LUd.LU l'iJ \ 

n 
R(f. f') = a0- 1 fi f' (ai)• 

i-1 

n 

f(x) = ao n (x-ak) 
k-1 

n 

f'(x)=ao ~ n (X- aj)• 
k-1 J+ k 

lJ.1u.nb'l X-p tfrnfuwpbil ai Lnb'lw'l-rbl"'9 '>hLnn pnlnr 'lntJ'LUrHlP

ilbrl!• pwsf. i-r'I-P9• '1-wn'iln,J' hil qrn J.. r>ht~~hLUPLUr' 

n 

R(f, f') = a0-1 ·a~ fi fi (ai -- aJ)• 
i = 1 i+i 

u.JU UlrLnUI'J-f'JWLP J'b2_ sw'iJ~UI9UIJ- i-p 1._ j-p r.LUJ'LUf'l i>j, J'm'iJnLJ' 

hil hp~n• wpLnUI'J-f'Ptilhr' a1-ai J.. ai-a1: 'trLUi19 wpUILU'J-f'l"'ll! '>LUt/_wuwp 
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t ( -1) ' ( aj - IXj )~1 ~~~~~ .[!UI'iJp nr 'fnJnLfJJnL 'iJ nt'iJh'iJ j, J p'iJ'fb.[!u'iJ/zp{r 
n(n-- 1) 

2 

n(n-1) 
R(f, f') = (-1)_2_a~n-t fi 

n(n-1) 

(ai-aj) 2 = (- 1)--2 -a0D• 
n:;;-i > J>I 

a b 

R(f. f') = 2a b ~ l=a(-b2t4ac)• 

b/ 0 2a 

n (n-11 
= 1 lr, Hrtnlru1pwp 1 

2 

D =- a- 1 R(L f') = b2-4acr 

Uw ~wJe'b'li.n,_J !; 'bpw H,.n, npe 'l"'.l'n9w~w'b ~w'bpw~wzoff! Jli1 um{nrwl'"'l!' 

w'bofw'bnL.J b'b ewnw~nL.Uf_. ~wofwuwrJw'b 'lfm~rf!Jf'bw'bmt 

1-pu~rf.J'pilw'i~Ln(! npn'ilbtnL J'JnLu b'lLU'iiLU~(! ~LUJLU'ilntJ' t- r>bLnf.tJLU

LnLJ': 'ILUq_Jbil.[! t/.,wil'l-brJ'n'ii'l-f. '1-bu,bpJ'piiLU'iiLn ap a2, ••• , an LUrJ'LUUJ-

ilbrf. LUut~~p6.wililbrf.sz ,.'ill_"'_bu UI"'_LUBnLst/_LU,) t- § 6-m J'' 

1 1 
al a ?, •J • an 

2 2 
a' n (ai-aj)=~. a a ... -I 2 n 

n:;..i > j:;..1 

n-1 an-1 n-1 
at 

2 
••• 7n 

m.uLnp '1-P"~rf.J'p'ilwiiLnf! f.wt[wuLUp t" LUJ'I- '1-hmbpJp'ilw'ilmp ./!"'""'~ntunt'il" 

pwq_J Ul"fUILn~UI,) a6"-2 
-nt/_z 1J' UIUJrf.silbrf. pwq_J' W"'_UILn~J' w'iJ ~UJ'iln'iint{ 

pLUq_J'w"fwLn~btnt/_ "'l'l- '1-bmbpJ'p'iiwilme f.rbilps tf'2nLJ'nt[ uLnwstfn'f 

'J-bLnbrJ'f.'iJw'iJLnp r.bm [,_ '>pzbtntf 'ilaufunr'J- "'_Uif'UI'frUJf/>ntJ' nrnzt/_wJ wu

Lnp6.w'iJLUJf.'iJ 'ln'J' LUrilhre, J'hil.[! ~uLnwilwil.[!' 

D _ 
3
2n-2 

- 0 

53 53 ... Sn 

s 3 s 1 ... Sn+t ( 18) 

npUJh'l_ Sk-'iJ al' a2,- '"J a0 wpJ'wLn'iJbrf. k-r'J- UIULnpO.w'iJ'iJ/zpp 'fnL J'wpfl t7 
397 



0 p p 'b w II' <j..,'blr'b~ f (x l = x 3 +a~t2+bx+c f:unpwftwp'f P"''l'f,ut''l"'Jp 'lP"ltl'fo

Jp'l.w'bur_e• f:uur ( 18)-J..' 

3 51 52 

D = 51 5~ s3 

5l 53 s 1 

5 1 =a1 =-a, 
5, =a

2 -2cr,=a2 -2b, 
~ I ~ 

5;; = 0: ~ 3cr1cr2 +3cr3 =- a3 + 3ab -3c• 

()'lur{hLn4_ "iJnLur·n'bp pw'bwai'Pfl• J&'b~ lt'lur'bb'b~ 'bwf. 1 'blt.wurp nL'bb'bwln4_ 0'4 =0, np 

54 ="~- 4cr: crj + 4cr1cr3 +2< =a'- 4a2b + 4ac + 2b2• 

:lJ.Juurh'fpfJ·' 

D = 3S35 ·. + 2s15,s3 -s
3

- 5
2

S 1 -35' = 
- 2 1 3 

= a2b2 - 4b3 - 4a'1c + 18abc -- 27c2 ' (19) 

U'wn'bw,fnpw1•wp, a= o 'lb·uw""''· •uJ"J..'br.'b' ,~ tPI!1 J..•npw'b"'l''l pw'l.rw'b'lw
,,,, r.w,fwp Jh'be uurui'bn'LJ L'b~ 

§ 55*. '-lnduulif!u fttf.lip~ fiwbpwfiw2t1.~ fi~dbw~wb plinplidwJ~ 
lip~flDflll WUfW9DLJ91! 

!.frlliuu~"''j, filbnrbJw!fr § 23-mJ pbrq"'J "'"1."'9" .. 191! ~Uiuuurbl"'

"l.bu "l t:,"''j,r"'r,"'t."-"'~"''11 l;rz Ub'b.p nt'l.nLJ £'b.p WJJJ Z"'r"''lrbl n<rfrz 
-Uf.1U9nLJ9• nr'il Olfi.IIIU'fnrJm.J /; f,UI'j,f'IUf,IU;_qw~w'j, Jb,} U1Uf.U1rUII.II• IUJU• 

..,~. .. , 'ilr... Jbp 1;-Uf.bu Olfi.IIIU'fnr<JqntJ t ufrJbmrfr~ P"''l""''b'lwllbbrfr 

4_br"'Pbrt"'l l;f>Jii.,..~,..'j, flbnrb.! "''j, (§ 52). f>'ilt"'.bu 'bwl...' ,..Jb'b Jf> 

P"''I.J"''j,'I,..Jir ""'""'r qbrlnLJtnflt"''il 'lwzm/> '1"/"LPJw'b qbr"'P"rt-l 

jlbnrhJ,..'it (§ 49 ). Jfr'bt'lbn. "'l" "'Uf."'9"LJ9i' ntt...,'br,..r.wzqw~"''j, Jwue 

"h ""'lf'"'lnL I 'it J' .uti'b I; 1... ~w'b'lbsqwJ I; Jfr zwm "l"'r'l "l'j,'IJ w'bt 

bwfu.-JUf.IIU 'b~uunb'b.p. nr § 23-ntJ' "'"i"'9"L91bl I; lbJJ ... P"''l

J,..'j,'l"'"" "'"-"''1 ,..'j,'JIU,/fr Jn'lmlf> J',..uf>'bz f(x) P""'lJ"''b'lw.!Jr 'l"rJm

ftflg'bbre t:.w.!wrbtn4. i>r"'ft"''b 1... e'il'fnt'ilbtrr•J. k=l. Jh'il.p "'!'1 tb.!Jwlfr9 

uur,..'bmJ b'b.p wlu"lfru.f> t:, b 1.11 1... "''j, ,P• 

X-~ ptugmpilm~ ub~nt.p-jtutl'p pmqmqmfituimq,. ubb- ~ptul}m& mp
dbJ!Iibp~ qbUJ.J!Dt.tl' ~pm~GlG qnp-.\-ml}~glibpatl f(x) pmq_tfmliqmu~ lizm6e 
6.mueli1Jiinuf .k Gpm mwJ.UI.q mGqmu~ fi2UJfi~ libm: 
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U.Juutb7_/>9 pf>llltJ /; t:,bmi..JWL wr'fJIIL'j,,P(!• 

t>pm~mli qnpc)-m~~gGbpmJ. ~blim mum['dimlip 

wn.li~ mq_G. uh~ pptu~tu6. wpumm: 

"r".P• 'lf>9nt.p 
f(x) = a0xn + a1xn-l + · · · +an· 

pmq_uwliqwuli nt..Gft. 

f!.'j,'l nrm.! P"L"r 'lnr<Jou~f>9'bbr'il f>rw~w'b b';,, n-f> ~£'bm tf>'ilhtn" z'bnf•t:.f>q 

aoxn wqou'l ou'b'f"'"l! x-/> 'lr"'~w'b k pw9wuw~w'b wr ·fb.p'ilbrf> 'lbUf..pntJ 

nL'j," urwrpbr 'bzw'b'ilbr 1., t:,bml..wpwr, />'ill_Uf.bu WUf.W9nL9qwJ I; qbrlwuf 1 

X-/> 'lr"'llou'b t.. P"'9WUIU~IU'j, wrJb.p'ilbrf> 'lbUf..pnt.f, nrn'il.p pwqw~w'bw
l"'"' JbJ b'b pw9wrJ..ou~ w 1rJb.pnq• f(x) P"''l,fw'b'lw.!e 'b,c.J'il"'.bu lfnL

'bb'bw mrurpbr 'bzou'b'ilbr: l.,bml..wpwr, 'f"JntflJnL'j, IIL'j,b'j, X-/> WJ'j,Uf.f>ufr 

"rou~UI'j, ourJb.p'ilbr, orf>'bouf a /,_ b, nr 

f(a)<.O, f(b)>O: 

U.'bwtf•'l.f> 'l"'"l!'bfilw9f>9 t:.wtut'bf> t, uw~wl'b, nr f( x) P'"''l.Jw'b'lw.r 1!. 

( wluf>'b.p'il' "'" P"7.P. n."'9f>n'b"'l lpm 'j,~9f>w'b} w'ile'il'lt:.wm· lp nt 'il~sf>w t' 
, nL.uurfr, z'ilnrt:.frq u.'b(!'j,'f(,UII.II lpnL'i1~9/>w'ilbpf> t:.frtJbw~IU'j, t:.wmffnLflJnL'j,'j,br/>9 

Jb~f>, x-fr nrnz />rUI~W'j, Ulrrfb.p'ilbrfr 'fbUf..pnt.f, nrn'b.p e'il~wJ b'b a•/> /,_ 
b-/> Jf>p_l.., f(x )-'b f'.'j,'l"' 'bnt.f t urqwa 9:u'b~W91U, wrrfb.pe f(a )·/> 1.. 

f(b)·/> Jf>p_l..r lfwu'bwqnrou"'.bu, 'I"J"•filtnt'b nt'b/> a-/> 1.. b-/> "f•p_"- ... ,'b-

"1""" (]., nr f( (J. )=0: 
l.,b'bql.(nq WJU tUr'ftnt'b.pf> 4.rw 1 Jb'b.p WUf.1U9nt9b'b.p WJJ,f t:.uurf..JIU£ 

"I 'b'lnLJ (!. 
trpmqwli qnpc)-m~pglihpmJ. gwG.~wgw~ mump6m6.p mtfbli tfp pwq_-

umliq. mtf nt..Gp mnlitl_ wq_ 6. tfb~ ~ntfanhJ!u wptfwm: 
"r".P• 'li'9"L,P mqwJ I; f>rw~w'b 'l"raw~f.9'bb,.nq f( x) P"''l,/"''j,'lw

J'r., nr'il ttL'ilf> n=2kq utumf>~w'be, npmb7. q-'b ~b'bm {J-f>q t• -fl"''bp "r 

k=O 'lbUf..p'il wr'lb'il 'lf>urourHbL t qbrl..,t.f, Jb'il.p ~e'il'lnL'ilb'il.p k>O, 
UIJllf-'il.p'il' fl-f!_ ~(,ou.fwpb'il.p 'l"LJ'f fl/>4. /,_ WUf.W9"LJ9(! ~I.IIW'j,b'j,.p f>'b'fiJL~
fJi>IUJII" f!_Utn k·/>• b'bflou'frb£nq, nr Jbr Uf.'j,'fntlfb wr'fb'j, WUf.W9nL9qwJ 

t f>rw~w 'j, 'l"r<Jw~f>9'ilbrn4. (In l n r pw,Jw'il'fwtlbbrf> r.wt!wr· nrn'il!l 

-umf>~w'ile pwJw'btJm.! I; 2k-Lf> 4.rw• fl"'l9 tf> pwrfru'bqnt.! 2k-/> 4.r•u1t 

1-f>9 n<.p P-'b qbrt"Lr},f.,'j, '1"'2"' I; f(x) pw'l.t!w'b'fw•f/> t:.wJwr~ 
IJ.n.!Uf.tb.e.u flqbrf> 'lwzmf> 4.r"' ( utliu § 49} I. 'IP9"L,P !II' !1.2• • • • • !ln-l! 

f( x)-/> u•rJutm'ilbr'il b'b, nrn'il.p Uf.WriiL'bw~qntJ h'b p 'fWt.I.IIIILdl C'ilur

rh'il.p ~ ... .r ... q_,r i>r"'~"''j, c flMe 1... "-"r9'ilb'il.p p 'l"'t.mf> w1'il ttbt!u'ilm

'i.hrt!• "rn'il,e nt'bb'b 
(1) 
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.mb U.f!f!' ~ij l;lbJ'h'bm'bbrfr Pfrt/.1!• w~'bbpl.npb'b, r.wt[wuwp I;' 

n(n-1) 2kq(2kq-l) 
2 2 =2k-lq(2kq- 1)=2k- lq', (2) 

npmluz q' -e ~b'bm PM 1;: 

'Iwnmsh'b.[! w1JJ' wl'b g(x) pwqJ'w'b'lwJ'{! P[x] o'l_w~fr9• npp wp

,J'uun'bhp'b b'b P"l"P WJ'I ~ ij l;lbJ'b'bm'bhp(! I. J'frwt'b 'bpw'b.e' 

g(x) = n (X - ~i j)• 
i, j, i<J 

/J.n pwlf.J'Wh'J-WJ' p 'fnpJw~ps'bhp(! t:,Wh'J-puwhnLJ' b'i, mwppw~wh 

"'" J'bmrfr~ pwqJ' Wh'Jwt!bbr ~WP9' ~bml.wpwp' ( 1 )-/r z'bnrr.M, 'bpw'b.e 

-'itfr 'bb'b frrw~w'b 'l"rJw~frs'hbrnt/. ( .ew'bfr nr c filMe frrw~w'b I;) pwq

J' Wh'J-wtfbbr ll11 ll2' • • • J 3 11-/t hiJIUUJJ' wJ'p, (!h'J- npnLJ'' hnLJhfru~ ufrJ'bm

•rP't pwqJ'w'b'l:wtlbbp: l'pn.[!, 9w'b~w9wJ bp~nL ' a.-'bbpfr, opp'bwf ak-fr k 

'l.z-fr, 7/rr.ew•frn{unLfi/JnL 'b'b wnwp_w,IJhnLJ' I; J'frwJ'b mb'lw.frn{unLPJnLh 

pn l"P ~wbrfr ufrumbJ'mJ'. wJ'b'b J'fr ~kj• npmh'l j-'b urwpphp I; k-frs k 

l·frs, '1-wn'bnLJ' I; ~/i I. r...,J,wnw~e• wt'b JwJ'w'bw~, hpp ~kl"f! I. P"L"r 

~u-"re k•ps " l•frs mwpphp i-p " j-p 'J-b"i.f!nLJ' tfbnLJ' b'i, mb'l_nLJ' l 

u W~WJh, g( X) p6UqJ' Wh'J-wJ'p 'f"rJw~pshhp(! l_hh •frnfut/_nLJ' hpw ulp

J' u.m'bbrfr wb'lw•frnfump 1w'b 'lb"i.f!"LJ' 1 

- -- &'bnrr.M ufrJ'bmrfr't pwqJ'w'b'lwtlbbpfr t[hpwphpJwl r.p&w~w'b pbn

rb J'wtfr• WJUinb'Jfr9 r.bmbnLJ' 1;, R[l g(x ) pwqJ'wh'J-wJ'p 'fnpJ..,~pshhp(! 

~LP 'b£'b pwqJ' w'b'lw&br ( frrw~w'b 'l"rJ ... ~frs'hhrnt/.) mt[ ... J f(x) p ... qJ' ... 'h

'1.., J'fr 'l"r<tw~frs'hbrfrs t., r.bmbwpwr, frrb'h.e l;l ~Lfr'bb'b frr ... ~ ... 'b Ptf.br: 

,IJ.n pwqJ' w'b'I ... J'fr ..... wfr-b.w'he, "re r. ... tf. ... u ... r 1; ~i i ... rJ' ... m'hbrfr Ptf.fr'h, 

eum (2 }·/r , pw.Jw'bt[m J' I; 2k-1./r t/.rw, P..,l9 tfr pwJ ... 'bt/_nLJ' 2k-/r t[pwz 

·'Jor.., f,.,..J',..r, eum fr'b'lmhfrwJp b'bfil..,'lrnLpl ... 'b, g(x) p..,q,f..,'b'lwJ'p ~ii 

,,.. pJ' wm'bbpfrs wn'bt[wq'b J'h~(! "ibm.[! I; tfr'bp ~nJ' "ilb.f!u fJM: 

lJ.luUfpunt[, c frrw~w'b Pt/.fr wJ'b'b J'fr e'hmpnLPJwh '1-b"l.f!"LJ' ~w

,pb tfr I; !J"LJ9 UlMIJ j, j fr'b'lb.eu'bbrfr ... l'b"'frufr qnLJ'I• npmb'l I <;: i <;: n, 
1 <, j <;: n, np aillj+C(Ili+llj) l;tbJ'b'bme Jfr'bfr ~nJ'"ilb.[!u PM (r:.frzbs

'ilb'b.e, np p 'J-W2_UJ(!_ "lwrnLhw~nLJ' I; ~nJ'"ifb.j!U pt[brfr 'fW2_UI(!\ nr"ibu 

.h'b pw'JW2.UJ ): !.wu~w'bwtfr 1;. nr c Pt/.fr wu e'burpnLfiJJwh '1-b"'J.!"LJ' 'bpw'b 

'i, ;"wet fJ'utumnt[ ~tr:.wJ'w..,wurwu[uw'bfr, e'b'lr:.w'bpw"fb._, wuwJ, fr'b'lb.eu 

''bbrfr J'fr "'ll 'l"Ll'f' Uw~wl'b, 'l"lnLPJnLh m'bb'b ... 'bt[br'l zwur frrwrfrs 
Ul wpphp C ppUI't.Uih (Jt[hp 1 UIJh .fwJ'whw't• hpp J'bp mpUJJ'W'J-pnLp JWh 

ur'"'t 'lm'bt[nLJ' b'b J'frw{il t[hpp_wt[np pt[nt[ j, j Ptf.brfr mwpphp 'l."'l'lbr: 

Ill uurb'lfr9 r.bmltnLJ' 1;. nr ~wrbtfr I; e'hmrbl wt'b"lfrup br~nL c, "- Cz 
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111 
w p p b r frpw~w'b pt[bp, Ct =/=- c2, np 'bpw'b9 r.wJ'w"iwurwu{uw'bp I, j 

Jt'b'Eb.f!u'bbpp J' fr [, 'i, n ~ l 'i, qnLJ'f(!• npn'b9 r.wJ'wp 

a; aj + c1 (a i + aj) =a, 

aiai+c2 (ai+ai) = b 

tthJ'b'bm'bbre ~nJ'"ilb.f!u pt[br b'b: 

(3) r.wt[wuwpnLPJnL'b'hbrfr9 p[unLJ' I;' 

(c1 - c2) (a;+ aj)= a- b, 

a-b 

} (3} 

"'lufr'i1.e'b' Ufwpqt/_nLJ' 1;. np w1u 'fnLJ'wpf!. ltnJ'"'lb.fu Pfrt/. 1;: IJ.lumb'lfr9 

k ( 3) r.wt[wuwpnLfiiJnL'b'bbrfrs Pb'tnLq wnwp_fr'bfrs r.burl.mJ' t. nr ll;llj 

.,purw'lrlwlf! hnLJh"ihu 'ttfr'bp ~nJ'Uflb.[!u Pfrt[: 
IJ.lu"lfrunt[, ll; "- ll; l;lbJ'b'bm'bbre r.w'b'lfruwhnLJ' ls'b 

x2- (rx ; + aj) x + a;aj = 0 

~nJ'"ilb.[!u 'l"rJw'tfrs'bbpmf .ewn..,'tnLUp r.wt[wuwpJ'w'b wpJ'..,m'bhpf!.• 

nwmp I., fr'bz."ibu pfunLJ' I; § 38-nLJ' ..,rmwJt[wJ 'tnJ'"ilb.f!u 'f"rJw't/rs

<;,brnt/. .[!..,n..,'t,wfr r. ... t[ ... u ... rJ'u,'b pL.)J'..,'i, pw'bwal.frs • 'bp ... 'b.[! frrb'h.e ILu 

"ibm.[! 1; Lfr'bb'b 'tnJ'"ilb.f!u pt[bp: ~bmb..,pwr, J'h'b.[! 'lm..,'b,e f(x) p ... q

J' w'b'J-..,J'p ..,rJ' ... m'bbpfr J'bp_ 'bnLJ'bfru't hr'tnL 'tnJ'"ilb.[!u ..,rJ' ..,m'bbp "-

'Eriu'bnt[ ... .., ... 9nL9b9fr'b.e J'br "i'b'lnLJ' f!' 
~fr& ... 't..,'b pbnpbJ'wtfr Lrfrt/. ... ..,w9nL9J'm'b r.wJ'wr tlbmJ' !; '1-frm ... r-

'th l 'twJ' wt[np 'tnJ' "flb .j!U 'fnpJ Ul'tfrs'bb pnt[ pw'l_J' Wh'J-WJ'" 'J-b"i.f!f!l '1-frsnL.j! 

f (x) = a0xn + a1xn-1 + ... +an 

6U 1'1-"'P .. fr ,. ... qJ'w'b'I..,J' 1;: .Z..br9'fJh'b.e 

I (x) = a0 xn + -a1xn-1 + ••. +an 

pwqJ'w'b'lwJ{!, np'b uurwst/_nLJ' I; f(x)-frs' P"l"P 'fnpJw'tfrs'bhp[! .frnfuw

rfr'bhtntf. pphh9 f,.wJ'w[nLJ 'tnJ'"ilb.[!u pt[lspnt[, t._ 'Jpurwr'thh.j! 'J-pwhs 

wpurw'lr lwll!.' 

F(xJ = f(xJf(x)=b 0x2n+b1x2n-t+ •.. +bkx2n-k + · · • + b2n 

npmb'l_, w't'bhpl.npb'b, 

K = O, I. 2, ••• , 2n• 
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~b'i11Jbtml. § 18-frs J'b'l. t.wJmbfr t.wJ'wlm.J- ~nJ'"llb$u [ihJbpfr t.wm• . 

~nL{iiJnLbbbpfr t/_pw, J'b';,$ umwbnt.J' b';,$, np 

WJufr';,$';,' "fW{''I.t/.nLJ' f;, nr F(x) pw'I.J'wb'lwJ'fr P"L"r 'l"rJ-w~frs';,br';, 
frpw~w';, bbt 

U.tumb'lfr91 frbl_"fbu W"fW9nLst/_wJ- /; t/_brJ..mJ', t.buo£.1tLJ' f;, nr 

F(x) pw'I.J'wb'lwflb nLbfr wnbt/.w'l.b J'b~ ~ ~nJ'"llb$u wpJ'wm' 

F (~) = f(~) ft~) = 0, 

wJufr';,$';,' ~wJ' f(~)=O, ~wJ' [ilb' [(~ )=Ot U.n.wp_fr';, '1b"l$"LJ' [ilbnrbJ'wb 

w"lw9 n~.. 9qwJ- /;t ,.u~ b[ilb mb'lfr n~..';,fr brlll'"£''1 '1b"l$t!• wlufr';,$';,' 

w"lw, ..,1umb'l J'm'im'l pnlnr ~nJ'"llbJ!u [ilt/_brf! ofrnfr>wrfr';,blnt/. frrb';,9 

t.wJ' wtnL.)';,brnt/. ( "f'f!, fr';,l"lb" 'lfrmb';,$, lfr /r>ur/r>mfr t.wt/_wuwrnL{iJnL bf!}• 

ftumwbwb.[!' 

WJufr';,$';,' ~ ~nJ'"llb$u filfrt/.f! f(x)-fr wrJ'uun /;t ~frULw/,..,';, fiJbnr/;J'wtft 

w"lw9nLJ9';, wt[wrmt/_wJ /;t 

§ 56*. ~wqtiwbqwllblip~ l{lipwllhL~DL(aJnLb(! nwg~nbwL 
Jitl{lip~ I}W21R~ l{pw 

brr"r'l flt/.wJfr';, 'ftuzu.f!· nrb frrwt, ... <;, "- ~nJ'"ltb.eu Pt/.brfr 'l"'zu.b
rfr t.bm J'ftwufrb J'b'l t.wJ'w(' t_WUJIII..~ t_buttU.f!('$('nl..{iJJnLb /; ';,b('~WJWs
·•;mLJ', nwsfrnbWL [ilt[brfr 'fiD2_Ulb !;. bzwbwl,b';,$ Ulfb R-nt/_t U.Jb .. J'b';,w

+n${'';, !; {ilt/.•tfr';, 'lwzmbrft J'bp_. fr';,l"lbu w'll"'9nt9t[wJ- 1; § 43-n~._J', 
R 'lwzmb wJ'pnnnt[fr';, "lwrnLbw~t/_mJ' /; wJ'b';, J'fr {ilt/_wtfr';, '1wzrnn~._J' 1 
IJ'b';,.e w1JJ' t.bmw.pr.errJ.blnL b';,$ punzJ'wb'lwJ'';,brfr 1_brwJ-bLfrn~..p1..,<;, 

J)wrsnt/. nwsfrnbwl [ilt/_brfr 'fW2_Uifr .Jrw, fru~ t_Wf_n(''f "fW('W'f('W{/>nLJ' 

n.wsfrnbW[ 'fn('J-w~fts';,b('nt/_ pw'[J'wblfwflbbrfr nwsfrnbw[ (wJ'pn'['t_ fL ~n-

mnrw~WJfrb) wrJ'uunbbrfr t.wrsnt/_: lifr Ulb'furJ' ku {!_b'f'f,j-b'j,$ 1 nr U('Ufb.j! 

J.r~nL mwrpb(' t.w£'9£(' b';,. 

x•+2x2+ l=(x3+ 1)2 

_pw'I.J'..,';,'I..,J'f! t/_brwd-btfr !; n.wsfrnbwl [ilt[brfr 'lwzrnfr t/.rw, l_bwJwJ- l_n .. ';,fr 
nt_ J'fr n•sfrnbwl urrJ'wurt 

""'';,t_ ~wrbtfr /; wubl pw'I.J'wb'lruJ'';,brfr t/_brwJ-btfrn~..p- 1 ..,<;, J'wufr';, R 
'lwzmfr t/.rwt U.J'b';,fr9 Wrr.wp_ b~wmbb$, nr h[ilb mt/_wJ- !; f(x) P"''I.J'wb

'IWJ'f!, nrfr 'fnf'J-111~fr9';,bf'f! n.wsfrnbwl &r,, PWJ9 nl_ pnln(''i, b';, wJ'pn'/.1_• 

Ul"fw 'l"rJ-•~frs';,hr';, f!<;,'lt,..,<;,n._r t.wlmwr"'l'fr pbrbtnr[ £. f(x)·f! P"''I.J'..,. 

-Mf.111Ul~b[nt[ WJ'I t_WJUlWl'•rnt/_, "f'f! t.wt/._UIUW(' !;, orfrbw~1 k•fr, J'lt';,.j! 

. ftumwbwbJ! k f(x) pw'I.Jw';,'I..,J'I!, nrfr pntnr 'l"l'J-"'~P9';,br';, •r'lb<;, ~Lfr
'ftb';, wJ'pnn Ptl.'r' ll.J,<;,t.r"- 1;, nr f(x) "- k f(x) pw'l,J'..,<;,'~..,J"i,'r<;, 
.nLbbb bnLJb w{'JUiutbb('(!l IJ'JnLu ~n'I.J'fr9• b{'w'i,J! J'frwJ-wJ'-';,w~ ~lfr';,b';, 
t[brwd-btfr ~wJ' wbt/_brwJ-btfr R 'lwzmfr t/.rwt 

Uw~WJb, J'b';,$ wn.miJ-,/ frrwt/.nLb$ l_b'i,$ umwsbl t.bm-'lwJnLJ' uwt.

.Jwblllofrw~t/_btnL wJ'pn'lp_ 'l"rJ-w~frs';,brnt/. pw'I.J'w';,'I,J';,brfr '1/rm•r~nL- . 

Jnt/_1 "{'"$• '1fr9nL$ g(x) wJ'pn'ltwfl/rt[ pw'l,/..,'i,'l.,,/1! {•Jufr';,~!';,' ..,,}'_ 
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P."'l'l 'l"rJw~fr.'l'iibrm[ pw'lJ..,'iJ'fw.lf!} 1_brwd-btfr I; nwgfrn'iiwt (il1_brfr 

'fwzurfr 1/_rw, wlufr'ii.J!'ii' 1_brtnLJI/_nLJ I; nwgfrn'iiwl ( (!'ii'ft:.w'iirw"lbu wuwJ' 

~nurnrw~wJfr'ii) 'l"rJw~frg'iibrn1_ w1_btfr '"".[![' wuurfrb.w'iifr wrurw'frfrt'iib

rfr: Z,burb.nL~, I; wr'fl".J! WJUinb'lfrB g(x)-fr 1_brwd-btfrnLfilJnL'ii(! "'"P"'l'l 

'l"rd-w~frg'iibrn1_ Ulrlnw'frfrtiibrfr: llu ~br"l •uwJ, w.lp.n'l_ 'l"rJw~frg'iib
rn1_ pw'lJ"''iJ'fw.rf!, "rf! 1_brwd-btfr I; n..,gfrn'iiwl (il1_bpfr 'fwzwm.l, tV 

~wrn'l Ulr'fJ"./_! w'iJI/_brwJb/fr tfr'iJb£ wJpn'l_'l._ (il1_brfr O'l_UI~fr 1/_rMII 

ll1u t:.wrsbrfr "lwurUiu{uUI'iJ(! ~wrn'll; uur"'g1_bt §51-nLJ "'r1_w&- 'ffrurwr

~nLJ'iibrfr'ii t:,UI,f w'iJJw'iJ 'ffrurwr~nLJ'iJbrfr o'f'iJm{J JwJp: flJ p.n'l'l._ 'fnrJ-UI~frg'iJb

rnl/_ f!x) P"''l""''ii'fw.r'ii w'ii1_w'iib'ii.J! limuwpm!J. (utrlllf[tmlnD pwq_uuJGqmu, 
b[ilb 'iirw 'l"rJw~frg'iibrf! [u.lp.m/_fr'iJ 1/_mfuu''f"'ra "l"'r'l b'iJ, "'tufr'ii.p'ii' 

t_nL'iJb'iJ 1-frs h -1-fr!f urwrp.br (!'iJ'f{:,W'iJm.r pwJw'iJwrwr: f;[ilb url/_wJ I; 

nUigfrn'iiwl 'lnrd-w~frg'irbrm[ <p(X) ~w.lw1_nr pw'l.lw'ii'fwJ{!, "'"I"' wl'ii ~w

rblfr I; 'iJbr~WJW!f'iJb£, (!'iJ'f nrnLJ JfrwrJb./_! a/m1_, Jfr w'iJ~rbwurb/fr ~n

urnrw~fr b. Jfr t:.wuwrwll pw'lJ"''iJ'fw.lfr wrurw'frl"'Lfr mbu.l_!nl/_' 

a 
'f'(x)=-f(x): 

b 
( 1) 

'1-r"' t:.w.lwr t:.wr~wl/_nr I; •frw~w'lJbrfr!l 'f"Lru pbrbt cp(x) P"''lJw'iJ'fw• 

Jfr P."L"r 'l"rJw~frg'iibrfr f!'ii'ft:.w'iinLr r:.wlurwrwrl!• "'"I"' b. wn 'l"rJw

~frg'iibrfr t:.w.lwrfrt_'iibrfr f!'iJ'fr:.w'iimr wrurw'frfrt'iibl'f!' t~wurL'iJ.J!, nr 'f(X)·fr 

wuurfrb.w'ii(! t:.wl/_wuwr I; f(x)-fr wuurfrb."''iifr'ii: (1) 'iJbr~"'l"'!JJw'iJ Jfr"'r

Jb.[!nLfilJnL'ii(! {'iizw'i.fr b.zurnLfilJw.lp.) W"fW911L91/_nLJ (- t:.burkl"'l ~br"l' 

'}-fr 9 nL .[! 
a c 

'f'(X)=bf(x)= d g(x), 

nrurb'l g( X)-{! 'iinrfrs r:.wuUirW~ P."''l" w'ii'fw.r 1;: lln Jw.l w'iiw~ 

adf(x)=bcg(x): 

lllu"lfrunl/_, ( ad)-'iJ b. (be )-'iJ uurwg1_bgfr'ii t:.w'iibtnl/_ p.n L"r {!'iJ'ft:.w'iinLr 

wrlnUI'frfrtiibrf! .lfrb.'iinLJ'iJ w.l P."'llwfilfr1_ P"''l" Ul'iJ'fw.lfr 'l"rd-w~frg'iibrfr!l 
£., t:.burkwp.wr, ~wrn'l b'iJ Jfr.lJw'iigfrg urwrpbr1_bt .lfrwJ'iJ 'iizw'iinl/_: llJu

urb'lfrB t:.burbnLJ /;, nr f( X) £. g( X) t:.wuwrw~ p.w'l_J w'iJ'fwJ"i.brf! 'iJnLJ'iJ

"fbu ~wrn'l b'i. urwrp.br1_bt Jfr.lJw'iigfrs .lfrwt'ii 'iizw'iimJ: 

llJp.n'l_'lwfilfr1_ t:.wuwrw~ pw'l_Jw'iJ'fwJ'iibrfr t:.wJ-r frrwl/_wgfr I; J{!

'iJ nL J 9- Ul n L u fr l b J J w 'iJ, 

bp!J.m- wtfpniJ~mp-rtl_ limumpm!J. pmq_umGqmuGbpr wpmmqpJmtll 
r Gl!e iiwuwpw!J. pwq_ ll'wGqmtf 1-: 

l>rn.J!, 'ffrBnL.[! url/_wJ b'iJ 

f(x)=a0xk i--a1xk-1+ · · · +ai xk-i+ .. · +ak, 

g(x)=b0xl+b1xl-1+. , . +bixl-i+. . +bl 
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w.lp.n'l'l"'filfrl/_ t:.wuwrw~ p.w'l_.lw'ii'fwJ'iibrf! b. 'JfrBnL.[!' 

f(x)g(x)=c
0
xk+l+c1xk+l;.!,+ · · · +ci+ix!k+ll-(i~ i!+ · · · +ck+l• 

f;[ilb Wl'f wrlnW'frJW[(! r:.wuwrw~ p.w'l_JW'iJ'fwJ t_l;, W"fW 'fnJnLfilJnL'iJ 

nL'iJfr WJ'iJ"ffrufr p "f W r 'l_ (ilfr1_, nrf! UwnWJnLJ I; nr"fbU j._'iJ'J-t:.w'iJnLr 

p.wJw'iiwrwr Co• cl' ••• , Ck+l P"L"r 'lnraw~frg'iibrfr t:.w.lwr: -f.w'iifr nr 

f(x) t:.wuwrw~ p.w'l.lw'ii'fw.lfr P"L"r 'lnrd-wltfrsiibrf! t_b'ii ~wrn'l p.wJw'iJ-

1_bt p-fr 1/_rw, W"fW (iln' 'l ai-'iJ £fr'iJfr wnw't._fr'iJ 'fnraw~fr9f!• nrf! t_fr p.w• 

Jw'ii1_mJ p-fr 1_rw· 'iJJw'ii akn1_, bj·nl/_ ~'iizw'iiur~b'ii.[! g(x) p.w'l_.lw'ii'fw.lfr 

"'l'iJ wnw'l._fr'ii 'lnrd-w~frBf!• nrf! tfr p.wJw'i.l/_m .r p-fr 1_rw: Pw'l_.rW"fWin
~btn1. w'iJ'fw.r:IUn IU'iJ'fwJ f(x)-'iJ nL g( J..)•f! f. r:.w1_w.l_!bln1. X(k+/)-(i+j) "fUI-

rnL'iJW~nl£ Ul'iJ'fwJ'iJbrf!• Jb'iJ./_! ~uurw'iJw'iJ./_! \ 

Ci+i=aibd-ai-lbj+l+ai-2bj-1-2+ • • · +ai+lbj-l+ai+2bj-2+ • · · : 

ll~u t:.wl/_wuwrnLfilJw'iJ aw{u JwUf! pwJw'iJI/_nLJ I; p•/r 1.rwt trw 1_rw 

w'ii~wu~wJ ~p.wJw'ii1_b'iJ 'iJwk w2_ .lwufr p.ntnr 'lnL.lwrbtfr'iibrf!• p.wgfr 

wnw'l_fr'iifrg: l>rn.[!, 'iJ~wurfr nL'iib'iiwtnl/_ i-fr b. j-fr {!'iiurrnLfltw'ii 1_rw 'frl/_wJ 

"lwJ.lw'ii'iibrf!' P."L"r ai-l• ai-2•. ·., fr'iit"lbu 'iJwk bj-1• bi-2' • • •, 'l"r

J"'~frg'iibrf! ~p.wJw'iJ1_b'iJ p-fr 1/_rw: flluurb'lfr9 t:.burb.nLJ /; 1 nr aibj wrurw

'ff!rJ"'lf! pwJw'iii/_nLJ I; p-fr 1_rw £., t:.burkwpwr, 'iiltwurfr riL'iJb'iiwtnl/_ p 
fil1_fr "l"'r'l tfr'iibtf!• p-fr 1_rw "lbur.J! I; p.wJw'iii/_fr ai' bi 'l"rJw~frg'iibrfrB 
wn'iii/_w'l_'iJ Jb~f!· nrf!• uw~wl'ii, urb'lfr t_nL'iJfr: Urw'iinl/_ w1_wrur1_nLJ I; th.l-

Jwlfr "'"i"'9"LJ9f! 1 

ll'iJg'iJb'iJ./_! 1_br£.nLJ 'fr1_wJ r:.wrsbrfr "fWinWU{uw'iJfr'iJ: '7-frgnL.I_! wJ-

p.n'l_'l._ 'l"rJw~frg'iibrnl/_ n wuurfrb.w'iifr g(x) p.w'l_Jw'ii'fwJ{! 1_brwd-btfr I; nw•-

sfrn'ii-t (il1_brfr 'fwzurfr 1_rw' 

g(x)='f'dX)'f'2(x), 

nrllfb'l cpl(x)-'iJ nL cp2(x)-f! nwgfrn'iJwl 'fnrd-wltfrs'iJbrn1_ p.w'l_JW'iJ'fwJ'iJb-r · 

bi. "- iirwii9 wuurfrb.wii'iibrf! T".J!r b'ii n-frs• lln Jw.r "'ii"'~ 

ai 
'f'itx)=-fi(x), 

bi 
i=l. 2, 

a· "r,"'l _t__iJ wii~rb."',"tfr ~","r"'~ t. Mx)--f!' r:.wuwrw~ P"''l.rwii1 w.r, 
bi 

fltuurb'lfrB' 

ll1u t:.w1_wuwrlfLfilJw'iJ aw{u ,/UIUI!_ wJp.n'l'l._wfilfr1_ p.UI'l_,/W'iJ'fwJ 1;. nLUurfr

b
1
b

2 
""'lurwrwrf!_ "'1 Jwum.l "lbur.[! I; ~rb.wurl/_fr: Uw~wl'ii, .[!wnw~nLufr 
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ofra~w'f6brnuf 'fur'iu[n'l_ ,..,.,_J',.'illfiMJ''i.J f!UUJ 9-wnLufr lbJ'J'wJfr ~~fr'i.Jfr ~UI
uwr"'~' t;,burJ.wp~»r .,J'b'i.J rfp "'.wr'l •rurw'frfrl. b I b2-fr9 ~-rn'l t /lf!r

f.wurtJ.bl rlfrwJ'ii nrl..t "lwr'l -rur,.,'lrfrl.fr t;,bur' ala2-P9• fru~ ,e-'iifr nr 
ai-'b l.. bi-'b pnfuw'lwrJ. "'.•r'l b'b, (1=1, 2), w"'.w a2 (ilfr1.e "lbu'.e t 

•n,.,'b9 J'f.J,.,s"r'lfr pwrfUJ'ii1_/t b t-fr "-r•• a n•' b2-fr 1_rw' 

g( x)-a1 a~f1 (x)f2( x ): 

'~s•'lrbtn1_ aia'2 'l"r6w~fr9f! ft(X), f2(x) wrur,.,'lrfrt.'i.brfrs sw'i.~wswJfr'i., 
J'b'i.,e ~umw'i.•'i.,e g(x) pwqrlw'b'lwJ'fr 1_brtm6nLfiiJnLbf! wrlpn'lf_ 'l"r6w

~frs'iibrn1_ w'i_btfr •/m-er UIUU1fr6.w'i.fr wrmw'lr/r}'i.brfr• Urw'i.n1_ UI"'.W911L9-
""'6 t t:.bm!.twl (iJ b n r b J',., 'b. 

Uupnq~ p-tJbpft oqwqft tl_pw wfitl_bpma-btft mupnqll qnpc)-wqftg6bpntl_ 
pwq_uwfiqwue mfitl_bpwc)-btJt lJ.tftG~ Gwk nwgJ1nfim1 ~tlbpft qwzmft ~pw: 

ll.trf J', •[b rl"'"lbu, J'b'b,e frrw1_nL'b.f umwyw'b,e nwsfrn'bwl fil•{brfr 

'lwzmfr 1_rw pwqrl.u'b'fiiUJ"bbrfr 1_br ... Jb1frnLfiJJw'iie 1_brwpbrn'l t:.wrshrnLJ' 

uwt:.J' w'ii-•frw~1_bl "'J' pn'l_'lwfilfr1_ pwqJ' w'br1wJ''i.hr'i. . wl'i."'.f.ufr "'rmur'lrfrl.

'bbrfr 1_hrtnLJbl"L '1frmwrltnLJ'n1_, nrn'iis P"l"r 'l"rJw~frs'iibre 'iinLJ'ii"lbu 
wJ' P"'lf_ h'b: . 

lfb'ii,e 'lfrmb'i.,e, "r ''"""lth,eu (iltfbrfr 'I"'Z"'P 1_rw 1_br ... Jhtfr t wJ'b'i. J'fr 

pwqJ'w'ii'lwJ', nrfr wuurfrl.w'be J'bJ t J'b~fr9 , fru~ frr"'~w'i. fi11_brfr 'I"'Z"'P 

1.rw' wJ'b'b J'fr pw'l.J'w'b'lwJ' {frrw~w'b 'l"rt}w~frs'iibrn1_), nrfr wumfrl.w'be 

J'bJ t br~nLufrs• Fntnrn1.fr'i. wu t 'lrnLfiiJnLhf! nwsfrn'i."'l (il1_brfr 'lruz
mfr 'lb"l·l!"LJ'. gmfiqwgwc)- n-Jt fiwuwp qmpbtJt k gn1.jg mw1 nwgftnlimt 
( mfiqwd'' mupnq2) qnp.}w~Jtgfibpntl_ n-pq wumftiiwlift pwq_d'mfiqwu, npfi 
m&tl_bpw~btft k nmgftnlimt ptl_bpft qwzmft ~pm: U.lu "l'b'IJ'.,'i.J "'"lw-

9"LJ9f! t:.frJ"b1_wJ t" pwqJ' ... 'b7. ... J'fr R 'lwzurfr 1_rw w'b1_brur6btfrmfiJJw'ii 

t;,b,J.I'ul pw1_,.,rwr r.wlurw'i.frzfr "-r"'• "rf! ~nt_1_nLJ' t" I; l q b 'b z m b J 'b /r 
t:, Ul I Ul Ul 'b /r Z· 

'loftgnLI! mtl_ rue)- k wd'pnq)l qnpc)-m!JftgGbpntl_ 

f(x)=a0x~a1xn-I+ · · · +an- 1x+an 

pwq_tfwfiqmue: bpb qmpbtfl }, qnfib tf'b!J bq wfimqntl_ ]!fimpbt IDJ fill{ftuft 
P ll{mpq_ pfttl_, npp pm.tl_mpmpnLtf k fibmlLJml ll{mfimli)l6bpftli' 

1) 3 0 wtl_mq qnpc)-m!Jftgl! ~~ pmdmfitl_nLtf p-Jt tl_pw. 
2) UJDLU pntnp qnpc)-m1J~gfibp]! pmdmGtl_nLtf bfi p-ft tl_pm, 
3) wq_ mm mfi~tmue~ pwdw &tlbtntl p-ft tl_pm, .tft pmdmfitl_ oLd' p~-D1. 

tl_pm, 

Wll{W. f(x) pwq_d'mfi~tmd'fi mfitl_bpm.c)-bl~ k nmgftnlimt ptl_bpft qwz
mft tl_pm: 
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f>rn.e• bfilb f(x) pwqJ'w'b'f"'J'f! 1_brw6btfr t R '1-zmfr •{rw, "'"lw 

WJ'ii "-'rlnL61_mJ' t wJ'pn'l_p_ 'l"rJ-w~frs'i.brn"- 'r'L"' "'"-btfr P".fr uwurfr
l.w'i.fr wruru•'frfrt.'iibrfr' 

f(x)=(b0xk+b 1xk-l+ ... +bk)(c0xl+c1xl- 1+ ... + ctJ. 

nrUib'l k < n, [ < n. k + l=n: U.lumb'lfr9• P"''l'lwmbln1_ 'l"rJw~frs'i.bre 
r.w1_•uuwrnL{iJ[w'ii br~"L J'wubrnLJ', ~uurw'iiw'b,e' 

Jn-I=bkc1_l+bk-ICt• 

J 11=bkct. )I 

Jn-2=bkCt_ 2+bi;-ICt-I --:- bk-2Ct I (2) 

•. ~h.,.. . .......... I 
oflw'bfr nr au-f! pwrfw'b'i_nLJ' t- p-/r tJ.rw~ fru~ p-'b "lwrq filfr"- t, (2) ~w-
1_ wuwrnL{iJ [liL'ii'iibrfrs wnwp_fr'iifrs ~bml.nLJ' t' nr bkl Ct wrurw'lrfrt'iibrfrs 

J'b~f! "lbur,e t p~»J ... 'i.1_fr p-/r "-~'"'' Lrw'i.,e br~muf! J'frwri ... J'w'i.ru~ t_b'i. 

~Uirii'J. f:l~»rfWhl{bl p-/r "-riU• of JUbfr nr, f!UUl "/.WJJ'~»bf!, an-f! t_/r pwrfw'i.J-

1_mJ' p2-nL 1_rw: 'l-frsm $• orfr'iiw~, bk-'i.J pwrfw'i.J•{nLJ' t p-fr •{rUI h1 

t:.bmlr."'P"'l' 1 ct-e •frnfu"''lwrJ. "l"'r'l t p-/r ~brn: U.trfJ' ... 'i.9'i.b'iic (2) 

t:. ... 1_wuwrnL{iJ[nL'ii'i.brfrs brltr"r'lfr'i.: "irw J.wfr• J'"'uf!, fr'bt."lbu 'b ... L. "'l 

J' ... ufr wnwp_fr'b 'fnLJ'wrbtfr'ii pwrfw'b1_nLJ' b'i. p-/r 1_rw• nwurfr p-/r 1_rw 

pwrfw'ii•{nLJ' t h bk-JC/ wrurw'lrJ"'lf!• ,ew'bfr nr1 uw~wJ'ii 1 CL-f! lP pw

cl ... 'i.1_nuf p-fr 1_rw, UI"/.W p-/r "-r"' ~p ... rlru'ii1_fr Pk-1-f!' 'LJ'w'i. ohn1_, (2)-fr 

brr"r'f t:.ru,[wururnL{iJ JnL 'i.Jfrs J'b'i.J,e ~Utnwbwb,e, nr bk-2-f! pwrf~»h'i_nLJ' 

I; p-/r 1_rw h wu'iit .Z,bff_w"/.bu I (k +I )-r•f ~·u•[wuw rnL{riJm'iifrs ~uurws1_fr, 

nr p-fr 1_rru pwrlru'ii1_rnJ' t- bo-'ill P"' !9 "'l'l 'lb"l.f"LJ' (2) t:.w1_wururm

fiiJnL'i.Jhbrfrs "-'n.fr'i.frs ~p/ubr, nr p-/r 1_rw [l~»rfwb'i_nLJ' t 30-'i.J, nr 
t:. ... ~wumJ' t" "/.WJ•fw'i.fr'i.: 

bwur t:.bzur t sw'b~wswJ n-/r t:.w.fwr 'lrbl n-r'l wuurfr6w'bfr wt'b

"'.frufr wJ'pn'l_P._W(il/r1. (IW'I_J'Wb'fWJ"bb{'o nrnh,e pw1_~»rwruLJ' b'i.J /;Jqb'i.J

zurbJ'i.Jfr t:.rulmw'bfrzfr "lwlJ' ... 'i.'i.brfr'i. l.., t:.bmlr.wpwr, w'i.1_brw6btfr b'b nru

sfr n'i.wl (iJ1_brfr 'fW zurfr "ru" U.n"lfrufr'b I;, orfr.,w~, X n + 2 pwqJ' w'b'lwJ' (!• 

'i.Jrw 'i.J~wurJ' wJ'p ~frrwnbtfr t /;J'lb'i.Jzurb J'i.Jfr ~WJUJW'i.Jpzf! p= 2 'fb"/..fnLJ' I 

1;1qb'iizmb1'iifr t:.w1mw'iifrze t:.w'ii'lfruw'iimJ' t R 'lwzmfr 1_rw w'i.1_brw"htfr"'

filJw'ii J'fr ... J'i. pw•{wr"'r "l"'l""''i., rwJ9 ... J'b'b£fr'i. "l. w'bt:.r ... rlbzmt /;(iJb 

m-l.wJ f(x) pw'l_J'w'i.J'fWJ'fr t:.1uJ'wr t_fr ~wrblfr e'i.Jmrbl WJ'ii"/.frufr p "fWr'l_ 

(ilfr"-1 nr mb'l_fr nL'i.Jb'i.Jw'i.J /;J'l_b'i.Jzmbt'i.Jfr t:,~»JLnW'iifrzfr "/."'[J'w'i.J'i.Jbrf!• "'"/."' "'J'i.J 

~wrn'l t tfr'i.b1 1_brw6btfr• fr'i.t."lbu' x2-5x+6-e• pw[9 ~"'r"'l t tfr'i.hl 

'bwl.. w'b1_brw6btfr• fr'iit."lbu' x2+ 1-e• /;Jqb'bzmbJ'iifr t:.wlurw'i.frzfrs pwsfr· 

'l"J"LfiiJnL'ii nL'iib'b R 'lwzurfr 'i_rw pwqJ'w'b'lwJ"bbrfr w'ii•[brw6blfrmfiJJw'ii 
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zwm nLppz pwqu•pwp (,WJUlwitpzhpl uw~wlit 'fpwit.e ~!Pl. itzwitw~"'LP 9 

bit: 'l>nJm{JJnLit rrLitp itwl.. J'p J'bfJn'1 1 "PI!. "f.Wm~witmJ' 1; 'lpnitb~hppit 
f.. {JntJlWUlpnLJ' I; wJ'pnn 'fnpJw~psitbpnq swit~wgwJ pwqJ'wit'fwJ'p (,w~ 
J'wp npnzbL' qbpwJbLV I; "'P'IJ".[! "'lit R '1"'2_U1p qpw, [Jb~ nl_l Uw~wJitl 
"'1'1 J'hfJn'lf!. zwm J'bJwJwqwl I; 1.. 'f"pJitw~witnpbit f.wJ'wpJw wit~ppw~ 
n.b[pl 

Op{!'bwll' 'J.f•urwpftk'b[! 

xP-1 
fp(x)= x-

1 
=xP-1+xP-2+ ... + x+I 

pw'[Jw'b'lwJ[!_, npurkq p-'b "l'"l''l £1/uf tz u.J'l l''"'lJw'b'lwJ{! wrJwm'bkr k'b J.wn.w~ 
Jn':,_J Jkftf!s p-(''f wum{!tiw'bf! WJh W('Jwurhk['{!_J nrnhj! lnW('pk(' /,'j, f('k'bf!s' Jkftf9• 

j!Whf n(' WJ'f W('Jmurhk['[!_ 1-1! ~bur J{!wuf!'b ftnJuuk/!u ~ wrfJnLfJJw'b Jf!w1nr 2['i_W

h[!_ pwJw'bnLJ k'b p ~w1wuwl' Jwukp{! 1 nLum{! fp(X) pw'[Jw'b'lwJ[!_ ftni1nLJ t 2 [1j!W~ G~ rwdwGuwG pwq.l'wGqw.l': 

k 'b U.J'l P'"'lJw'b'lwJ{! 'bftwurJwJp if ftwrn'l w'i..J{!twftw'bnrk'b ft/!rwn1kl /;:,/l[k'b-

2"' J f ~WJurw'bf2[!_z lfwurwrk'b[!, uwftwJ'b, w'b~wJm/! p n fuwrf!'bn LJ , {!_h'fn L'bktn1 
x=y+1• lfumw'i..w'be: 

(y+l)P-1 

(y+J)--1 

= + [ yP+pyP-1+ p{ p; 1) yP- 2+ • • • +PY l = 

=yP-1+pyP-2+ p(p;l) yP-3+ .•. +p: 

g (y) pmqJw'b'lwJ{! 'l:nrJ.wftf!s'bk['[!_ ~w'b'l:f!uw'bnLJ k'b p{!'bnJwftw'b 'l:"l'J.wftf!s'bkl' L. 
1 

'kurkwpwr, pnl"l'f!_• P'"9f '""'"'!: 'l:nrJ.wftsl!s- pwJw'b1nLJ k'b p-1! 1rw, {!_h'f: nrnLJ' 

W'{Wm w'b'lwJ[!_ if pwJw'b1nLJ _ p2-nL 1rwz lJ.J""lf""''' ~wJwJ.wJ'b /;oJ'[k'b2mkJ'b/! ~WJ
urw'bf2{!' g(y) pw'[Jw'b'l:wJ[!_ w'b1krwJ.ktf! t R 'l'"2"'f 1rwz U.Jumk'l/!9 'kmknLJ t 

. 21'2WG~ pwdwG.l'wG fp(X) rwq.l'wGqw.l'~ wG~b[lwbbt~nLpJnLGp R '}W{'m~ ~[IWI "l'"l!• 
, k£1& tf!'i..kr' 

fp( X)='f(X)o/(X), 

.Z,hpl..nLJ' itzqhy, np mqwJ pwqJ'wit'lwJ'e n.wypnitwl [Jqhpp '1-"'z

mp qpw witqbpwJblP wpmw'fppl_ithpp qbp[nLJblm f.wpy(! 'f"pJitw~wilnpbit 
l_ntitp "'"J!P " zwmb pwqwpwp l"LJmJ': Uw~wlit, UIJU f.wpsp J'wuitw

qnp 'lb"f.[!{!• "PI!. ybpwpbpmJ' I; n.wypnitwl 'f"pJw~psilhpnq pw'l_J'wit-
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'lwJ'p 'lr}"'JPit wpmw'fppl_itbpp wn.witaitwyJ'wit{!l wJupit.[!b' itpw n.wypn

itwl wpJ'wmitbp[! 'lmitblnLit, "'P'Ibit z.nm Uf"'P'l I; 1.. LnLJ1_nLJ' I; wnwitg 

bp~"'P (,wzqnLJ''hbpfr : l>it.eitpit (,wu~wit"'LP f;:, "P n.wypnitwl 'f"pJw~frs
itbpnq P"''lJ'wit'lwJ'p n.wypnitwl wpJ'wmitbp[! 'lmitblnL (,"'PSI!. "l J'p 

l_wtpnq l_p UUfwn.nLJ' "'1'1 P"''l'f wit'lwJ'p ppw~wit IUpJ' wmitbpp qb pwpbp

J"'l f!.it'l(,"'itmp (,"'PSI!.• "'I"Pit.eit' pititbpnp'J 'ILfunLJ' Z"'P"''l-pqwJ J'b[rln'l

itbpit IlL "'P'Ilmit.eitbp(! [ppq "i"'(,"i"''llnLJ' bit ppbity wpclh.[!(! itwl.. nw

ypnitwl 'f"pJw~pyitbpm{ P"''l,j' wit'lwJ'bbpp (,wJ' wp: 

lJ.'IIyitblnq n..nypn'hwl 'l"P<)..,~py'llbpnq P"''lJ'wit'lwJ'itbpp n.wypnitwl 

wpJ'wmitbt'f!. npnitblnL (,wpypit, itzbit.e, "P' pitl_Ufbu ynLJ9 I; mpqbl itw

fl"P'l- Uf"'P"''IP"'fPnLJ', ~wpb[p I; Uln(,IJ'wit.ntpw~qbl J'pwJit wJ'pn'l1_ 'l"P

aw~pyitbpnq P"''l,j' wh'lwJitbpp 'l-fU1"'p~nLJ' ,,. {!it 'I npnLJ' I J'bit.e '1/•mwp

~bl"'- bit.e wJ'pnrzt. wpJ'.nmitbpp 'lb"'..eit wn.witapit 1.. ~nmnpw~wJpit wp

J'wmitbppite' wn.witap'in 

bpb (J_ unfpnq~ plnle wtfpnq2_ qnp«Yw~rgGhpml_ f(x) p.wq_tfmGqwtfr 
wptfwm J.- , wu1w o:-G ~trGr wJq pwq_tfwGqwtfr wq_wm wGqwtfr pwd-w
Gwpwp: 

f>p"J!• 'l-P9"LJ! 

f(x)-e pwcfwitbit.e (x-(l)~p qpw' 

f( x)-= (x-a)(b0xn-1+b1x0 - 2+ · · • +bn-1): 

rwcfwitiiLJ'[! ~wmwrbln'l § 22-nLJ' Z"'f'"''lr'lwJ ~nritbrp J'bfJn'l""-' 

J'bit.e ~umwitwit.e, "r pmGnpql1 pntnp qnpuw~rgGbp~. wa ptJm.tf k 
bn--1-e wtfpnq2_ ptJbp bG, pu~ .ewitp "(' 

a11=-ab11-1="-(-b11 -1), 

"'"i"' J'bp Ufit'lnLJ'it "'"1."'9msqwJ 1;1: 

ll.Ju"fpunq, b[Jb f( X) wJ' pnrzp_w{Jpq fl"''l,j' wit'lwJ'b ocfmqwJ f; wJ'-

1'-"'ll wpJ'wmitbpnq, '""f."' itpwit.e ~'lm'bqbit Ul'l_UIUl wit'lwJ'p pwcfwitwp

itbpp {JqnLJ': ~hUII..wpwp, wit(,pwclbzm I; .pnpawp~hl "''l"'"' wit'lwJ'p 

P"l"f' (,itwpwqnp pwcfwitwpwpitbrf! • pitl_Ufbu '1-f'"'~"'ititbrf!.• "'lit"ibu f;[ 

pwywuw~wititbp[!. b[Jb itpwitypy nl_ J'b~{! l.P (,wit'fpuwit1nJ' pw'l_J'wit'lw

Jp wpJ' wm, "'"'"' J'bp pw'l_J' wit'lwJ''b f!.it'l(,witpw"fhu l_nLitp wJ' P"'ll wp

J'wmitbp: 

1 Ufuwl fttf!'bkr tuJu fJknrk,fw'b '""lw9nL9kl ~k'b1ktn1 wJ'b pw'b{! 1rw, nl' 

an W'{Win Wh'[WJ[!_ ~Wh'ff!nw'bnuf t ('i..2w'bjr -62mnLfJJwJp) f( x) pw'[JWh'fwJfr pn[n[' 

wrJwm'bkrl! '"l''"'"'ll'J"'ll!. · "'J'l wrJwm'hbrf! Jki_ ftwrn'l k'b ~w'b'lf!"lkl k ' ftnmnrw

"'"Jf!'b, k ' f!••·wsf!n'bwl, k' ftnJ,ukeu wr•lwm'bkr, nLumf! k 'bwfuornl! if ftwrktf! 

"l'b'fkl, "l' P"l"l' '"J'f wrJwu<'b-krJ• "'l' ... ,."I['JW[f!_• pwsfr a-f!s, fttl!'bl! wJpn'[i_• 
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IJ.'l"'m "''i"l"'J'ft pn l"l' P"'tf"''b"'l'"'l''hbrft fnrd."'r~n,_J' l!. ~"'1'"'1. t 
z"'m J'bc}"'c}"'"-"'L Lft'bbl, b[ilb 'bn'-t'bftu~ P"''lJ'"''b'l"'J'ft "'l'Jb.J!'hhre t:.-zw 

t[b'b.J! ~nr'hbrft J'bfiln'Jnq, "'ll nl_ [ilb tu'bl>wJUI" +nfuturb'b p-tfUI'j,UI['UI['

'bbrft9 J"'-l'"'l!"''j,lJnt rfr w'bJ'pp_tuf[UI'j, mb'lW'J['nLJ'nq: l,bmf.JUif 'Jf1mn'lnL

fiiJnL'b'IJbrf!. fil"'-ll b'b mtulftu nrnz l"'Pnq "i"'l''lb9'bbl "'1'1 t:,,..z4_nLJ"bbl'l!.' 
IJ..Ib'bft9 UlllUil• l!"''bfr nr 1we 1.. ( -1 )-e J' frzm t:,,..';,.,ftutu'bnLJ' h'b Ul'l_UIUI 

Ulh'JUIJ'ft pUitfUihUirUirhhr, l>tuzqnLJ' b'iJ.(! f(1)-e f. f( -1)-f!.t nr 'Jtfqtuw 

1'"'-filln'-'b'bhr Jft 'bbr~"'l"'9';,n,_J', /;filb, "'lhnLI>bmh1 o: tuJ'pn'lt. (iftqf!. l>tu'b

'lftuUibnLJ' t- "'I'J',.., f(x)-/t t:.-J'-r' 

f(x)=(x-a)q(x), 

"'"fUll ft'bl"l.bu 9"'-19 t- mr4_-J- 4_br"-nLJ', q(x) l!"''b"r'lr pnlnr 'lnrJ-w 

~ft9'hbre ~Lft'bb'b ,..J'pnn fil4br~ nLumft I.. 

f( 1i 
--=-q(1), 
a-1 

f(-1) 
--=-q(-1) 
a+1 

.J!w'hnr'l'hbrl!. "lbm.p !; Lft'bb'b "'J'P"'lP.. [il4_br: ll.tu"l.ftnql q.nphwplJ.tfwli 
blipw!Jm b6. mq_wm wllqwtf~ tf~wjli WJfi o: pmdmlimpmpfibp[! (1-~g lL 

f(1) f(-1) 
(-1)-~g mwppbpfibp~ plf.nt.tt'), npn6.g liwtt'mp --, 

o:-1 

0 r fo 'b .., It 'b "r• 1. <J., 'b "L 
f(xl=x3-2x2-x-6 

pwq.!w'b'lw.!fo w.!pn'ff wp.!wur'bhpf!.• 

U.qwur w'b'lw.!fo pwJw'bwpwp'bbp'b b'b ± 1, ±2, ± 3, ±6 pofbppr 

· }!W-

flw'bfo np f(1}=-8, f(-1)=-8, nLurnfo 1-l!. £. {-1)-l!. wp.!wur'bhp i_h'b, lJ.J'bnL

r./r,£.1 

-8 -8 - 8 -8 
2+1 I -2-1 

--, 
6-1 -6-1 

pofhpf!. ftnrnnp..,ft..,Jfo'b b'b, nLuurfo £. 2, -2, 6, -6 pwJ..,'bwpwp'bhpf!. "f_hrn,e {; 'lh'b ~ 

'l9ofb'b, wJ'b Jw.!w'bwft bpp 

-8 -~ -8 8-

3-1 I 3+1 I -3-1
1 

-3+ 1 

Pofbpf!. ru.lpn'f1_ h'b, £., r.hrn£.wpU1p1 3 nL -3 pwJw'bwpwp'bbpf'. 'lhn.£.u h'bpwftw h'b 

+trpd.wpft.!w'bt "fopwllb'bl! ~np'bbpfo .!hpn'll!.' 
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1
1-2- 1 - 6 

-3 1-5 14-48 I 

WJufo'be'b' f( -3)=-48, nLurnfo 3-l!. f(x) -/o r.w.!wp ,.pJwrn i_/o r.w'b'lfouw'bn .. .!< tf.lip

fw"lhu, 

11 -2-1- 6 
3 1 1 2 o·· 

. wJufo'be'b' f(3)=0 1 nLurnfo 3-l!. f(x)-/o r.w.!wp wp.!wrn t• UfowJw.!w'bwft .!h'b,e 'lrnw'b/1' 

. f(x)-f!. ( x-3)-/o ofpw pwJw'bhtnLo wn.wfwowJ ,ew'bnp'lfo 'f"f'Jwftfoo'bhpf!.~ 

f(x)=(x-3)(x2+x+2)• 

· ~b2rn {; rnhu'bh[l np x2 tx+2 ,ew'bnp'lfo r.w.!wp 3-l!. wp.!wrn i_/o r.w'b'lfouw'bnt...!, . wJ

ufo'b,e'b' "'1'1 Pfoo/.1!. }./o r.w'b'lfouw'bnL•f f(x}-/o r,,.Jwp l""''l.!w"lwrn/olt wp.!wrnt 

2, 'J.rn'bhl 

f(x)=3x l+x3 -5x3 -2x+'2 

pwqrfw'b'lw.!fo w.!pn'ff wp.!wrn'bhpl!.t 

lJ.Jurnh'l wqwrn w'b'lw.!fo pwJw'bwpwp'bhp fttfo'b/;'b ±1 £. ±2• lJ.J'bnLr.hrn£.., 

(1)=-L f(- )=1 1 IIIJufo'b,e'b' 1-f!. £. (-1)-l!. wp.!wrn.'bhp i_b'b r.w'b'lfouw'bnL.!t tf.hp

fw"lhu, ,ew'bfo np 

1 -1 
--£.---
2+1 -2-1 

Pofhrl!. ftnrnnpwftwJfo'b h'b1 "'"l"' 2-l!. £. (-2)-l!. 'bnLJ'b"lhu }_h'b tfo'bft· wp.!wur'bhp, nLu

"'" £. f(X) pwq.!w'b'lwJ'i. l!.'b'lr.w'bpw"f_hu }_nL'b/o wJpn'ff wp.!wur'bhp• 

IJ.'b9'bb'bl! ~nmnr-~-Jft'b "'I'J' Ulm'bhr fr IWuriJft'bz 

bpb mtt'pnrnwp~!J, pmqtfwliqwue~ npp. w!J.mq qnpc\-mlilt91! lim!J.w
ump k tfbq~~ n~.lip. n.mg~nliwt wptCmm1 w"lm WJ'l wptfwwe ~~~lip. mtf

pDIJ2 p~!J_: 
1-ft9n'-.J!I frrn.J!I -Jpn'l.t. 'lnrJ-~fr9'bbrn4_ 

f(x)=x"+a1x"-1+a2x"-2+ • • · +an 

b 
"'I'Jtum'b !; - ,..';,~r6.-mblft ~nmnr"'~l!.•· Ultufi'bl!'b''· 

c 
b" bn-1 bn-2 
-+a --+a--+· · • +an=O: 
en 1 en-1 2 en-2 

bn 
--=-a1bn-1-a2bn-2e-. •. -anen-t,. 
e 

.. 1uf1'bl!'b' -'h~rb.tumblft ~nurnr-~1!. r.-1.-uwr!; -Jpn'l.t. (ilqf.~ np r.'h•r"'4_nr l,!;t 

f(x)=a0x"+a1xn-1+aixn-2+ • • ·+an-1x+an 

mtfpmuwp~!J. pmqtfmliqwup. pntnp n.mgfmlimt (!Jnmnpm!JmJfali lL mtCpn'J2) 
mptCmmGbpli ummlimtm. liwtfmp 6.wp!Jm!J,np k 'lwlibt 

lf(Y)=Y"+a1yn-1+a0a:Jn-2+ .•. +a~-2an-1y+a~-1an 
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p.m(p.fwliqwu~ p-ntnp wtfp.nq2_ wpuwmlibpe lL qpwlil! pmdwlibt a0-r qpm: 
l>rn.eJ t( x)-e pwqJ.,"f_Wtn~bb.(! a~-~-nt/_ /._ Ul"f_UI ~WtnWphb,e wb-' 

.t:,IUIJtnfr tftn/rJwppbnLJ, [!b'JnLbb[m[ y=aoXt U.~'iJbrl._ t-1 nr 

'f(Y)='f(a0x )=a~-lf(xl: 

U.Juurb'lfr!! t.burJ..nul t-' nr f( X) pwqJ Wb'JwJfr wrtlmur'bbre t.wt/_wuwr 

b'b 9 (y) pwqJw'b'lwJfr "'rJtuur'bbrfr<u' pwJw'bwJ- a0-fr tfrw' lfwu'bwt[n

rw"lbu 1 f( X)-fr nwgpnbw[ tupJ tuurbbrfrb ~f,IUJIU"f_IUUltuU/rJtubbb t:p( y)-fr 
nwgfrnbtu[ wrJtuur'bbr, UIU~WJb, .[!w'i.tfr nr r.p(y)-fr "'"-"''[ 'lnrJ"'~P!!f! t..tu

t/_wuwr t- Jb~fr· "'"I"' WJ'I wpJwur'bbre ~tupn'l b'b tfr'bbt Jfrw(& tuJpn'l'l 

/._ Jbb.(! tur'fbb nLbbb.(! Jb(rln'f 'fp""b.(! 'furbb[ttL t.wJwrl 

Opfr';,w~: CJ.m';,bl 

P"''l'fw';,'lwJf. "-"'9frn';,wl wpJwm';,bl'l!' 

f(x)-e P"''lJ"'"l"'"'~bln1_ 3 3-n1_ IL f!';,'lnL';,klmf y= 3X, ~umw';,w';,l!' 

'f'(Y )~y '+>y~+3y2+45y-54 : 

-4J';,mpb';,l! 'f (Y) P"''lJw';,'lwJf. wJ pn•1f wpJwm';,bpe: 

CJ."'';,b';,l! r.p(1)-e ~np';,kpfr Jbfln'ln1' 

I ~ 5 3 45 -54 
6 9 54 0 

1J.Ju"lfrun1_, 'f (1)==01 WJufr';,l!'j,' 1-e f,w';,'lf.uw';,nLif I; wpJw"' 'f(Y)- f. r,,,fwp, e"'

iipnLJ" 

'f(Y)=(y- 1 )q(y), 

q(y)=y3+6y2+9y+54: 

Cj.,';,b';,l! q(y) P"''lJ"'';,'lwJf. wJpn'lf wpJw111';,kpe• U.'lwm .,';,'lwJfr pwJw';,w

l'"'l'';,bp b.-, ~.,.._.,1 nLJ ±L -=:2, ±3. ±6, ±9. ±18, ±27, ±54 P1_kpe• 

1J.1u"'b'l' 

q(1)=10, q(-1)=50: 

1

1 6 9 54 
-6-1_0_90: 

1J.Iu"lf.un1_, q(-6)=0, wJuf.';,l!'j,' (-6)-e wpJw111 I; r,.,';,'lf.uw';,nd q(y)-f. r.w

Jwp1 nLulllf. I. 'f'(y)-f. r.wJwpo 
~b"'l."'P"'l'• '!'(Y) P"''lJ"'';,'l.,.r;. nL';,f. 1 I. -6 wJpn'lf wpJw"'';,kpe• 1J.Ju"lfrun1_, 
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Z.wr~tut/_nr t- Jfr- Wb'fwJ hU £!b'f'fJbf, np t[bphnLJ p_wptu'fpt[tuJ 

Jb(rln'f'bbre ~frrwnbtfr b'b J fr w l 'it tuJpn'fp_ 'fnpJ-w~frg'bbpm/_ ptuqJw'b

'fwJbkrfr b~tuurJtutfp "- J fr w J .-, 'i.tptubg ntugfrnbtut tupJtuur'bbre npn'bb

lnL t.tuJtupt 

n~p'f li.iuurfdi.tu'bfr n.tugpnbtul 'fnpJtu~frg'bbpnt[ wJb'b Jfr ptu'l_Jtu'b

'f"'J ~nJ"/_fb.f!U [rlt[brfr 'f1U2_UlnLJ nLbfr fl tupJtuurbbp, npnb!/P!/ Jfr .(!UJ

bfrue (~wJ, bnLJbfru~, pntnre) ~Wpn'l_ bb '[tnbt/_bt ntugpnbtu[ [rlt[brfr 

'f"'zurfrg 'fnLpu: Uur~tuJb, nl_ tuJb'b Jfr ~nJ"Ilb.f!u ~"''' frrtu~tub (rlfrt/_ ~e
Jtun.wJfr n.tugpnbtu[ 'fnpJtu~frs'bbrnt/_ nr"-t- ptuqJtub'ftuJfr tupJtuur: U.l'b 

~nJ"Ilb.[!u ( J tuubtut/_nptu"f_bu' frptu~rub) [rlt/_br•e, npnb.[! t.tu'b'ffrutubnLJ b'b 

"'l'f"lfrufr ptuqJw'b'f"'Jbbrfr "'rJtuur'bbr, ~nl_t/_nLJ b'h fimlipmlimztl_wqmli 
filt[br' fr f,"'~"''frm{J-JnLb mpw6.ugbliqblim (rlt/_brfr' 4.tu'bptut.tuz•/_w~w'i. [rlt[br 

b'iJ pnfnr n.wsfrnbW[ (rlt/_bre' np"/_bu nwsfrnbw[ 'fnpJtu~frs'iJbrnt[ wn.wp_pb • 

wuurfr-6.tu'bfr pwqJw'b'JwJ'bbpfr tupJwur'bbr, pbl_"f_bu bwh Va urbu.f!fr 

wJb'b Jfr wpJwur b'b[rlwpJtuiiJtuJfrb a n.wsfrn'bwl (rlt/_nt[' nr"lbu xn-a 
br~wb'fwJfr wpJwurl lfJnLU ~n'l_JP!/• Jw(rlbJwurfr~w~wb tubtU[ plJ.fr frfr"

IJ-UIU[!b{rlwsbbpmJ w"lw9m9t/_mJ t- p'bw~wb tn'lwrfr(rJJbbrfr ufruurbJfr 

t.pJ .[!p' e (rlt/_fr, pbl_"f_bu 'i1wfL urwppw~wb br~pWl_WtfnL{rJJnLbp!/ t.wJurbp 

r. Pt/.fr urp_wbugb'b'fburnL{J-JnLb£!1 

IJ(rlb a (rlfrt/_e t..w'i.tpwt.wzt[w~wb b w"lw w1'b ~tfr'bfr bnLJbfru~ wJ

pn'l2_ 'fnpJ-w~frs'bbpnt/_ np£.t" ptuqJw'b'fwJfr wpJwm £., t.hurJ..wpwp 1 WJ'f 

.p-wqJ wb'fwJfr bnLJb"lbu wJ pn'l_l_ 'fnpJ-w~frs'bbpnt/_ w'i.tt[hpwJ-btfr pwJw

'bwptup'i.tbrfrs Jb~fr wpJwur: UJii wlitl_bpwa-bl~ wtfp.nq2_mp~tl_ p.mq_uwli
qwtfe, np~ wptfwm k fimliq~umlint.U a-li, npnztl_m«} k u~wpdbj!npbli' 

limummmm..li p.mq_UWUJ_mmft~~J -6zmn1.p-Jmtfp. WJUfiliJ!Ii' lP~tl u~wpdb-l!n
pbli, bpb UJ_mfimlill.tl~, np WJq p.mq_uwliqwu~ qnpa-wq~glibpe }utfp.ntl_~li 

lrGbG t}m}uwqmpu UJ.Wpq_ ( WJufrb.[!b' nr"lhuqfr pwqJw'b'fwJe tfr'bfr t.w

uwrw~}t />pn.[!, h[ilb a-b f(x) /._ g(x) bp~nL wbt/_bpwJbtfr pw'f.JWb'fwJ

"itbrfr wpJwur t-, W'fW WJ'f pwqJwb'fwJbhpfr wJb'iJwJbJ £!b'ff,1UbnLp pw

JwbtupUif'£! Jb~fr!/ IIJtupphr ~~frbfr, ntuurfr [,_ Wl'f pw'l_JWb'fwJbhre• 

"'il~-~~~fr nL'bJ.'bwtnt/_ bptub9 tu'i.t[bpwJ-htfr tfr'i.thw, ~turn'l b'b JfrJJ .. 'b!!fr!! 

..,tuppbpt[bL JfrwJb 'lrn tuumfr-6.w'bfr pwqJw"f_tuur~frtnt/_1 

R 'JIM.2_tn/r "-r'u w'bt/_J.p,.,J-/,Lfr Jpf.tbnLJb pwqJtub'fwJfr wrJ';'Im'bJ.r 
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t:.wil'lfruwg"'l t:.wilrwt:.wz1_w~wb fJ1_brl! ~nl_1_nuf bil JfrJlwils flmtfwtnt.a-1, 

~bml._wpwr, t:.w'iJrwt:.wz1_w~wb f11_brfr "'f'l (IW'lJnLfJtnLbf! mrnt:.1_nLJ t 
Jfr.!tw'ils t:.wJwlnu) fJ1_brfr' l_t/rn{ut:.wm1_n'l 1_bnw1_nr 'lwubrfr' U.Jb'ir 

Jfr n.wsfrnilwl Pfr1.· "r"lbu wn.wp_fril wumfrb.wilfr pw'l.rwil7w.rfr wrJwm, 

frrb'iJfrs mwrpbr t:.wJwlnu} f11_br l_nLbfr, /,_ Wl'l t:.wm~nLfJtntb(! TlW!Jfrn• 

bwl f11_brfr r.wJwr pbnrnz t:.wm~nLfJJnLb 1;, wJbb Jfr n}_ rtwsfrnbwl 

t:.w'ilpwt:.wz1_w~wb fJfr¥_ ~Lfrilfr Jb~fr9 Jb,} wnmfrb.w'il nL'ilbsn'l ur'i11_brwtlblfr 

pw'lJurb'/wJfr wrJwm 1 /,_ t:.bmfLwpw('l bpw t:.wJwr 'f"JnLfJtnLb nLbbb 

frrbbfr!J UlW('(I£-r t:.wJ'urlnLJ [il1_brt 

fln1np fiwGpmlimzqwqm8. p-qbpp pmqtfnt.pjnt.GJ! flmGilJtumGnul' k 
qnuunbl!u pqbpp qmzmp bGp-mqmzm' Un qbpUJ. muwa-' fimGpmllmzqm
qwG pqbpp 'fDLUWPJ!• mmppbpnt.pJnt.G~, mpmm'lPJWIJ! h -{!wlinpq-(! ~lr"" 
GbG fimGpmlimzqmqmG pqbp: 

for"./!' 'lfr!JnLJ! w1_wtl bil a. /,_ ~ t.wirrwt.wz4_w~wir f11_bre: 'Lzur'irur

~bbJ! a.1=a., a.2,, , , 1 a.n-n1_ a.-fr t:.bm t:.wJwlnLtl P"l"l' fJ1_brl!• ~~=~• 

~~·,., 1 ~8-n1_' ~-fr t:.brn t:.wJwlnu) fJ1_brl!• f(x) /,_ g(x)-n1_' n.wsfrnbwl 

'l"rtlur~frsilbru1_ wlb w'il1_brwtlblfr pw'lJwb'lwJilbrl!• nrnilg urrJwm'ilbril 

bb t:.wJW"f.UTUlWU{uurbwpwr (l•b /,_ ~-bt 9-rhbJ! Jfr (IW'lJwb'lwJ, nrft 

wrJwmilbril bil llj+~j P"L"r t:.ilwrw1_nr 'fnLJwrilbre· WJ'I ~Lfrilfr' 
n s 

cp(x)=Il fl[x-(a.i+~i)]: 
i=l j=l 

IJ.~'ilbpbnrbil, wn pw'I.Jwb'lurJfr 'l"rtlw~frs'ilbpf! tbil tfrn{u1_fr P"l"l' IJ.;'"brfr 

Jfr.!tw'ils Jfr'l£., frill"lbu bw' P"l"l' ~rbrfr' JfrJtw'ils Jfrt'- mb'lwtfrn{unL• 

filtnLbbbrfr '/b"f.J!nLJI ~bm£.wpwr, urbt:.w,mbbrfr br~m ufrumbJ'irbrfr b[!• 

~wmJwJp ufrJbmpM pw'lJurb'lwJ'irbrfr 1_brwpbrlwl fJbnrhJwlfr t:.frJw'iJ 

1_rw ( mb' u § 53-fr 1_brtl!)• 'brw'bJ! t:.wil'lfruw'bmJ bil pw'lJw'b'lwJ'irbr' 

f(x) 1._ g(x) pw'lJw'il7wJ'irbrfr 'l"rtlw~frsilhrfr iJ~-mJwJp, U.u ~br.q 

wuurt) 1 cp(x) pw,Jwb'/wJfr 'fnrJw~fr!Jbb('{!l "f.Wr'l1.nLJ J;, nr n.wsfrnbU'f 

f11_br bil, nLu'ulfr t._ a.+ ~=Ill+~. Pfr1.1!• "l'l! 'iirur wrJwm'bbrfrs Jb~il 1;, 

~Lfrilfr t:.witrurf.wz1_w~w'bt 
tnLJb J.£.n1_, 

n s 

4(x)= IT Il[x-(a.;-~i)] 
i-1 i=l 

n s 

z(x)= IT IT (x-a.;~i) 
i=l i=l 
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(IW'lJwb'lwJ'iJbrfr OCfbnLfJJwJp Ui"f.W!JnLs1_nLJ' f;-, nr t:.wbrwt:.wz1_w~wb 
bil :~.-~ '- a.~ f11_brf!l 

'flwilnr'lfr t:.urbrwt:.wz1_w~wb Lfrilblil W"f.W!J'IL!Jbl"L t:.wJwr pw1_w~wb 
I; !J"LJ!J lnWL, nr bpb 0. {r/fr1.f! t:.wbrwt:.wz1_w~wb I; /,_ 'l('"Jfr!J mwrpb(ll 

w"lw a.-1_1! bnLJb"lbu ~lfrilfr t:.wilrwt:.wz1_w~wb fJfr1_: '1-frsnLJ! a.-il t:.w'il'lfr
uwbnLJ I; TlW!Jfrnbwl 'fnrJw/Lfrs'iJbrn1_ 

P .. 'lJw'b'lwJfr wrJwmet U.n JwJw'bw~, w~ilbr'-nrb'b, biiLib"lbu nwsfrn
bwl 'l"rtlur~frsilbrn1_ 

g(x)=anxn+an-txn-1+ • · • +a1x+a0 

pw'lJwb'lw.!fr wrJwur ~lfrbfr a.-1 Pfr"-e· "1'1! /,_ "f.Wt:.w'ilt1_nLJ l;r W"f.W
!J"L!Jbl' 

Z,bils bnr W"f.Ui!JnL!J1.wtl fJbnrbJwlfr9 p{unLJ J;, "l' nwsfrnbwl P1.fr 

/,_ wrJwmwbzur'iln1_ 'lr1n'l P1.fr swb~ur.'Jwtl 'l"LJwrl!• orfrilwf 1 + V2 ' 
frb}_"f.bu bw/,_ urrJwmurbzwbbbrn1_ 'fr1n'f f11_brfr !JW'j,~Ui!JW,} 'fnLJW('[!I 

opfr'bwf f3+f5, ~lfr'irb'b t:.w'ilrwt:.wz1_w~wb {J1_br' llbil.p wnw1JJ 

}_bbJ! ~wrn'l "f.b'lbl, UWfJWJbl nr t:.urbrw'.wz1_w~wb bb ((br~"urr~wbfr)) 

wrJ•mw'bzw'bilb1,tJ 'lr"-"'l f11.bre' orfrilw~, V 1 +f 2 Pfr"-e: U.n ~pe
fufr JfrurJb t:.bmi._IWL p b n (' b J IU J fr 9• 

b_pb w ppq~ flmliqpumlinuf k mptfmm 

'f'(X)=-xn+crxn-l+~xn-2+ ••. +h+IJ-
pmq_tfmliqmtfp, npp qnpa-wqpglibp~ flmlipmllmzqmqmli p-qbp bli, WUJ.m m-li 
lint.JiiUJ.bu lJtJtGJt fimGpmllmzqmqmli p-Jtq: 

'1-frsnLJ! lli' ~i' ••. , As, 1-'-t-b f!b'lnLbnLJ bil WJb fJ1.wJ/_Jb wrJbJ!

'bbrl!• nrnbJ! t:.wJurlnLtl bil t:.wJw"f.UTUlWu{uwbwpurr a., ~ • ••• ' A, l-'
f11_brfr'b, f!'j,'l nrnLJ, a. 1=a., ~~=~, ... , ),1 =A, p.1=p.t '1-frmurr~b'ir./! 

'f'i·i··· .,g,t(x)=xn+a;xn-l+~ixn-2+ . • • +AsY+P·t 

mbuJ!fr P"L"r t:.ilurrur1.nr pur'lJ wb'lurJ'ilbrl!• WJb"lbu "I'' Cft> l, ... ,.rx'= 
===cp(x) £. t[brs'bbb.e pnln£1 wl'l pwqJu/b'lwJ'bbpf. wrurw7rlwll!' 

F(x)= IT 
i, j, . , , , S, t 

F(x) pur'l.r_..,'b7wJfr 'l"rd-ur~frs'iibre• w~'bbr'-nrb'b, ufrJbmrM bil 

ai' ~i' • •• , A5 , 1-'-t ufrumbJilbrfrs J"LrurJ!wbunLrfr b~urrnJurJp, nLumfr /,_ 

('bnrfrs f!UUJ § 53-fr [ilbnrbJ urtfr) brurbJ! pur'I.J wb'/urJ'irbr bb nursfrnburl 

'I" rt)ur~frs'bbrn1_ ur Jb ur'b1_b rurt)b Lfr pur'lJ ur'il'lurJ'ilb rfr 'l"rtlur~frsilbrfr ile
it.wmJurJp, nrnils t:.urJurr urrJurmilbr t)urn.urtmJ bil t:.wJur"lurmuru{uur-
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'bwpwp a., ~ •••• , ),, }L (Jqhp[!• wlufr'bJ/b' frrh'b.l_! l;l nwsfrn'bwl p<[br b'b: 

OJ {J/rq(!, r.w'b'lfruw'bwlnq cp(x)-fr wpJ'wm, wpJ'wm ~lfr'bfr, r.bm£.wpwp 1 

nwsfon'bwl 'l"r, w~frs'bhpnq F( X) pw'lJ' w'b'lwJ' /r ;,..,,}' W(', w tufr'b.J!'b' ~Lfr'bfr 

r..w'bpwr.wzqw~w'b {Jfr"-: 

ll.tu [JhnrbJ'w'b ~frrwnb'b./_! OJ = Vl + y 2 {Jq/r 'b~wmJ'wJ'pz :x=l+ 
+f2 {Jfrq'b, (!um 'bwfunl''l (JhnpbJ'w!fr• r.w'bpwC.wzqw~w'b I; £.., r.hml..w• 

pwr· OJ Pfr1f! f.w'b'lfruwbnLJ' I; f.w'brwl\wzqw~w'b 'l"l'aw~frs'bhpnq x2- :x 
pw'lJ'w'b'lwJ'fr wpJ'wm, WJufr'bJ!'b' fr'bJ!(! r.w'bpwr.wzqw~w'b 1;: f:'b'IC.w'brw· 

"'.bu, Jfr ,ew'bfr w'b'lwJ' ~frrwnblnq 'bnp w"'.w9m9qwJ hpl[nL (Jhn· 

r"J' w'bbrf!, f!'bfJhrs"'l'b ..,,...,'b9 'lrl1wrmP J'"b ,,r....,il'lfr ""'""-twL "'~r..,~-· 

smPtw'b. 
lhnglmlimt pqbpp. qw2mr qpm wpuwmwli2wlilibpnq qpqnq mubfi 

up. pJlq (mJuJlli~G' mubG up. pJlq. npli mpmwfimJmqnuf }; wptfwmw
li2wlilibpp. npJ!mli qwublimJ! pmpq qntfpJl.GwgJlwJnq, ~Gqfiwlim.p qbtq
J!m.tl' ~pwq_tlmfiwpqJ>) IJtJlliJl 6.wlipwfiw2q111qmll p-Jlq: 

ll.rJ' wmw'b zm'b'bhpnq 'tr1n'l f.w'bpwf.wzqw~w'b pqb{'(! w~'bbr£. "l'b'b, 

~w'lJ'mJ' b'b 'lwzuz: Uw~wl'b, r.wr~wqnr I; r.frzbL, fr'bt"'.hu "'l'l 

p{umJ' t § 38·/r 1_hnnLJ' wr1_wJ ( wnw'bs W"f.W9nL tBfr) 'lfr'"n'lnLP tnL'bfrs· 

nr wn 'J.IU2.1n(! ~Lfr'bfr P"l"l' r.w'bp ... C.wzqw~w'b pqbrfr 'J.Wzmfr unu~ J'fr 

J' lUll(! I 

'/,bpl.nLJ 'ht1_lio e £. T: bp~nL P1"r" urpw'huoli'h'lb'burnLPJnL'hf!.' Uw~w;'b< f.rw~w

'hnLJ urpw'hu9b'b'l:b'bur fJ1_bp'b w'b1_bp£ 2"'"' /,'j,, lJ..{b[p'b, O'f"'"'f"l'~blnif. pm'fJnL

PJnL"i.."i..bpf. mbunLpJw'bc 1_bpmpbpn'[ ~wu~wfJnLPJnL"i.."bbp nL Jbpn'l"bbp, Jb"bj! fJ"LJfJ 

~urw'hj! 1 np urpw'huob'b'lb'bur P1_bpf!.• w;uulbu wuw~, 'hnLJ'bftuit_ wif.btft 2"'"' b'b1 j!W'h 

~w"bpw~w2if.w~w'b P1_1Ipc• WJU wpmw~u•;utnLp ;w"b 62'lrfm f.•lwumc "l"'l''l ~'lwn."bm 

utnnplt, 

M w'b1_b-p£ pw'f.JnLfJ Jn L'hf!. ~n!if.nd I; fiw2~h[~• II fib- w;'b ~"'l'"'l I; 'lrif.b-l pn
fuw'fwpd. Jf.wpJbj! ~wJw"lwmwuJuw"bnLPJm"b Jb£ ['"bwlt_w"b P1_bpp pw'fJnLp;w'b ~bm, 

w;uf."bl!"b' bpb "bpw l;[bJb'bm"bbpf! ~"'l'"'l b'b ~wJwpw~WL•[bl P"l"l' p"bw~w'b P1_b-pft 

o'l'bnLfJJwJp, £. wGfiw2~h1~' ~w~wn.w~ 'lb-"f.j!" LJt 

{II J Jw 1. IJ.d'hli J~ wG~hp~ M pwqJnLpJnLG UJWpnLGw~nLJ ~ fiw2~h1~ hG

pwpwqJmpJnLGl 
fopnj!, M-f. Jb£ 1_bpfJ'bb'bj! al ~wJw1_np l;[bJb"bmcr C'Junpb'l.j!, w;"bnL~bm£. 

at-f-5 utwppbp aa l;lbJb"bmc• e'b'l~"'"'l'"'"l""• 'lffJnLj!• M-f. Jb£ c'hmp1_w~ b'b 

av a2, ..•• an n mwppbp l;[bJb'bur'blipe• '/lw'l.f. "l' M P"''IJnLPJnL'I.[!_, tft'!.btn1 w'l.-

1"rt• !P ~"'l'"'l u"lwn.if.bl "'J'I: l;lbJb"bm'l.b-pn1_, "'"l"' ~wpbtf. I; fJ" LJfJ "'"'l "i..pw"i..of-5 

urwppbp an+l l;lb-Jb-'butt tiwpnL'I.w~b-tn1_ WJU "ll'"fJliu[!_, Jl.'bj! 't.tm'bb-'bj! M-f. Jl.£ w'l.-

1_1.p£ b"bpwpw'fJnLPJnL'I., "l'l!. ~w'IJif.w~ I; 

l;lbJb"bm"bbpffJ• w;u b'bpwpwtfJnLp ;w"b ~wz1_btf.nLp Jn L"i.."i.. w~"bbp£. /;• 

{II J J w 2, A fiw2~b1~ pwqJnLPJWG wJbG J~ wG~I.I'! 8 bGpwpwq.CnLpJnLG 

~Gr~ liw2~b~~ ~= 
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A l'"''l'fnLPJnL'h[!_, 2"b"l'~"·l "bpw ~w2if.l.tf.n LPJw1. , it_wpi.Lf. I; 'll'l,l al ' 
a2,, , • J ani • •, utbuj!nif_t 'J.f.fJRLj! il k,-{!_ WJ'f· ~WiR£''fW~W"bn •. p;w"b l;[lufl.~ .. n~ll.('pfJ 

wnu•£f.'b'b 1;, "l'l!. "l"'"'~w'bnuf I; 8-fi., 2k2-e' l.r+r"l''l I;[I.JI.'bure, "'J'l 'hn LJ'b ~wm~nL

PJwJp, £. "'Jt"br £:"i..'ln L1,J.L"1 akn=bn•ln=L 2, ... ,) , Jl.'b p. umw"bnLJ L"bl', "l' 8 
l.'bpwpw'f•fnLPJw'b I;[L·,(I.'bm'bbpe ~w'[JnLJ l.'b 

~w£np'lw~ut'btnp.fnL'h[!_ 1 WJuf.'bl''b' "'J'l /;1,pwpw'fJnLPJnL'h[! ~mz1_1.tft 1; 1 

{I.,( J w 3, ~ntjq WIL qnLJq (lG'IfiwGnLp ~lhJhGmGhp ~nLGhgn'l liw7~b1~ pwq1:-·· 
JRLJIJUtJp ~bp£W~D(I pwqJnLpJnLGGbp~ 1f~w1ln{lnLJ(l nw;~b(p pwqJnLflJDL(i ~I 

/
1pnp. 1 'lPfJ"L{' w1_w~ /,'j, 

A1, A2, ••• , An, ••• 

1_bp£w1_np l'"''l'fn LfJJnL"i..'bl.p[!_ I. 'lf[J" Ll' "bpw1'9 Jf.w1_npnLJ"b I; 8-"i..r 1]'/,'l.j! ~~wJwpw- · 

~wlb'bj!, w~"bbp£.npl.~,, 8 pw'fJnLp;w"b l'"l"l' l;lbJI."bm'bl.p[!_1 bpb ~wJw1_np ~/,l'"l"1 

~wJwpw~mll.~,l' 1_b-p£w1_np Al l'"''l'fnLPJw'l. l;lf.,fl.'but'l.l.p[!_1 wJ1mdl.m£. twpnL'bm~l.'j,{! 

WJ'l ~w•fwpw~wlnL•fp' m"b9'j,/,Lnif. A~ l'"''l'fnLPJw'b /;[bJb"bm"bl.pf."b £. WJL"br 

/,I. J ,f w 4 . ~GqfiwGnL(l ~tb.IhGmGbr• lnLGbgn'l bp~nL fiw;o.jh(~ pwqJnLpJnLG
Gbp~ J~m~npnLJ(l fiw2~b1~ pmqJnLpJnLG ~· 

'J.pyn L{! m1_w~ L'b A ~w2if.I.Lft l''"'IJnLp J"L'j,l!.' 

l;[b•fL'hm"bbpn1_ £. 8 ~wz1_1.Lf• pw'[JnLPJnL"bl!.' 

bl,b2''. ·,bn 

/;[bJJ.'j,.,~,Lpn•[• /, '1:/-[JnL{! WJ'l pw'[JnLp ;nL"b1,bp[• •f[w•1_npn u !"b I; C-"i..r 1Jpb JL'/.4--.. 

[!_i'lnL'j,b'j,{! 

an=c2 , -- J, b0 =c20, n=L 2, · · · , 

"'"l"' C pwqJnLPJw'l. P"l"l' l;li.Jb'bm'bbp[!_ lt'hbplt_w;w[J1_b'b 

~w£np'lw~w"bnLPJw'h ml.u{!n•/1 "PI!. £. "'"l"'fJ"LfJnuf I; WJ'l P"''l'fnLPJw"b ~"'2if.bLfrnL
PJnL'h[!_: 

IJ.JJJ WU[WfJ"LfJJ."b~ ~butf.JW£ P f. n [' J. tf u• 'b. 

~"l"P 6wGpw6w2•fw~wG p~bl'~ l'wqJnLJ'JIILG(l fiw7~bl~ b 
'Lwfuw"ll.u "'"l"'fJ"LfJII'I.j! wJpn'\2 qn{lc\w4~gGbpu~ Jl;4 wfiliwpn~g ~w!u~wc\ pn,.... 

[ np puaqJwG'IwJGbl'~ pwqJoLppuG liw 2~bt~nLpJnLG(l: 1Jflb- . 

f( x)=a0x11+a 1x11-l+ · · · +an-1x+an 

"'l'l"l""" P"''l''"''b'lwJ 1;, e"''l npnuf' 'll'"JPfJ utwppbp, W"f.W "'J'l pw'fJw"b'lw.r(. 

pwp.l{lnLpJmG m"b1_w"bb"bj! ~bml•,twl p'bw~w'l. fl/t1c' 

hr=n+ \ ao I+ 1 at!+· • • +an-d+lanl: 

IJ.~'hl.p£. 1;, "I' m1_w .. h pwpd.pnLPJnL'h'h nL'hb-fJ"'l wJpn'l£" p•'[Jw'l.'lwlll.b-1"· 

f"J"LPJnL'h nL'bl;'j, Jf.w;"b 1_bp£w1_np P1_n1_• 'Lzw'l.w~b"be WJ'l pw'fJn~c.p;nL"b[!_ Mh-m/ 1 

Pw9f. 'll'w"bf.fJ, Jf.w;"b 'll'"Jf.fJ it_w'IJ1_w.. pw'fJnLPJnL"bf! "blw'l.w~b-"bj! M
0

, fl,.,,~ 

wJpn'l£wPf.1_ pw'fJw'b'lwfli.b-pf. •pw'[JnLfJJnL'b[!_ ~lft'l.f. ~wtif.b-tf. p•'fJnLJI;wJI" 
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M0, Ml' M2, ••• , Mn• • • • 11tf'fuu[nf' pw'[Jn'-filln'-"b"bbf'/! J/!w1nf'n'-Jf!.1 w1u/!"be"b, 

eum 3-(''f f/zJJwl/!t Ull'(., r.wz1lztl! l;t 

f:utn 2 tbJJwll!• wlutnb'l/!9 pfun'-J 1;, "f' Fntnl' wtl'pnq2wp~~ wG~brw~bt~ Rru
umpw~ FwqdwGqwd!lbp~ r-wqdnqiJRLGI' GnLJGUJbu liwzqbt~ l;t '1-('w r.bm Jb~mb'l 
Jb't.e '1:/!mb't.e1 "f' wJb't. J/! r.w'bf'wr.wz1w~w't. fJ/!1 r.w'bqJtuw't.nLJ I; Jb~ lr. Jl!w1't. 

,fb~ wJpn'lf.u.sfJ/!1 w't.1bf'u.s~bi/! r.wuwf'w~ puuzJw't.qwJJ• wf'Jwmt ~lunb.wpw('1 r.w1w

ebtn1 P"l"f' "'l'l"ll!ul! P"''lJw'b'lwJ't.bf'l! Ulf'Jwm't.bf'f!.• wlu/!'t.e't.' 1bf'o't.bln1 r.wz1btl! 

P"''lJ"'-fJiwJp 1bf'fw1nf' f'W'['I"'fJin'-'t.'t.bt'/! J/!w1"f'"'-J, Jb't.e ~umw't.w't.c P"l"f' 

r.w't.f'wr.wz1w~w't. P•fbf'l! pw'[J"'-filln'-'t.f!_. Wlu"l/!un1· z't.nf'r./!1 3-('q tlnfJwll!• UIJ'l 

P"''lJ mfl 1"'-'be ~t/!'t./! r.w~·fbt/!• 
lJ."lw9"'-9b't.e, 1bf'f.wulbu, r.bmhlwl fJ b n f' b J w 't., 

llntnp mpwGugbGqbGm pqbp~ FwqdnLpJnLGG wGiiwzqbl~ I;: 
'twf• 'll!tnUI('~b't.e P"l"f' "'I'[, X l!f'UI~UI"b fi11bf'l! F P'"'lJ,.._fillnL"bf!_, "f'"'t.l! e't.~w~ 

b't. 'lf'"ll! b. Jb~J· J/!ib.' O<x<L b. "'"l"'9"'-9b"be, "f' lliJlJ. pwqtl'nLpJnLGG wGfiwzqbl~ 
l;t ~m1w't./! 1;, "f' 't.z1w~ X fJ1bf'/!9 1"'-f'"'l'"''t.il"'-f'f!. ~Uif'ki/! I; '[f'kl ~w't.rr't.w1rrf' w"b-

1lif'f mwu~"'f''l"'~w't. ~ntnn('w~/! mbuen1' 

x=O, a 1a~ • · • a0 • • • 

b. "f' "'l'l 'ff'"'-fi11"''t.f! Jl!wf'Jbe 1;, IIfJb r.wz11! twn."bb"be w1"b ~nmnf'w~"biif'e• "f'""b!l 

Jbf. f'"l"f' n-bf'l! r.wJwf'• U~J'UI~ "f'b.l; n=N-1!9• P"l"f' an=9· ~UI~Uitpuf'J.tupwf', 

'isz1w~ mbuc/! wJb't. J/! ~nwnf'w~ r.w1Uiuutf' I; "f'lr.l; X fJ11!' F pw'[JnLfJJnL'il/!s: b't.

filwq('b't.IJ w1JJ, piT F P"''lJ"'-fill"' '~•e r.wz1btl! 1;, "'lu/!'t.e't.' "I' p n l" f' x fi111If'e 

~wf'bl/! I; 'l:f'kl r.wfnf''l"'~Ul't.n<-JI 1w"b mkul'n1' 

X1' x2' • t Xk• I (2) 

filon''l 
Xk=O, ak1 ak2 • • akn . . -e 

o, M~ · · · ?n • · · (3) 

ut't.1bf'i tnusu't.nf''l"'~"'"b ~nUJn('UI+e• e"b'fnL't.bt"1 ~1-f x1 ~""'"f'UI~I! wn.wf/!"b mwu't.n('

'IW~UI't. 't./!t/!9 tnUif'f'kf'l Wlu/!'t.e't.' ~1 +·~111 ~2-f!_\ ~ltU11tf'UI~I! bf'~f'"f''f tnutU't.n(''fUI

~UI'(., 't./!t/!9 tnUI('pbf', "'lu/!'t.l''t.' ~2+"-2~ b., e't.qr.w'bf'UI"f.ku, ~n+ann' Pwol! 'ff'UI't./!s, 

l!.'t.'lnt.'t.b't.e, "f' ~n 't./!thf'l! Jbf. w"b1bf'i 2"'"' b't. "'l't."l/!ul!cl "f'""be "'"'f'P"f' II"b 9-l!o• 

f/wf''l 1;1 "f' '1"1"'-fJinL't. n<-'t./! P"l"f' w1u "'.wr.w't.f.'blif'/!"b pw1wf'"'f'"'l (3) ~ntnn('w
~f!.' ~bmb.wpwf'• w1't. ~w't.'l/!uw't.nLJ I; fJ/!1' F pw'fJnLfJ lnL 't./!9, P"'l9 1 eum /!t' ~w

nnL9Jw'b1 tnW('pbf' I; (2) r,"'i"f''l"'~w"bnLJIIw't. P"l"f' filz/bt'/!9• 1J.1u r.w~wunLfJinL't."b 

"'"l"'9"L9nLJ I; f pw'[Jn._p 1w't. w'br.w21bt/!nLfJJnL"bf!_t 

ll.;uwb'l/!9 ~bmb.nuf I; r-ntnl' qndunbru pqbp~ r-mqd'nLpJwli wGfiwz~bt~nt.pJnLGI'· 
bpb w;'t. tl!'biif' r.wz1btl!· "'"l"'' z't.nf'r./!1 2 tbJJwJ/!. wft tl;f' ~"'f''"l Uf.UI('ttL't.w~bl F 
w"b~wzz!bt/! P"''lJn'-fill"'-'t.f!.' P"l"f' "'f'w'bu9b't.'lb't.m fil1bf'l! P"''lJn'-fillw't. w't.r.w21b

i/!nt.fJint."b't. w;JJ tu~"bbf't' 1;, z't.nf'r./!1 4-f''l tbJJwJI!• l'"'"bl! "f' ·UIJ'f P"''lJnLfJiw't. 

J/!w1nprrt.Jf!_ P"l"f' r.w"b('ut~wz1w~w't. fJ1bf'/! ~w21bt/! pw'[Jnt.p;w't. r.bm ~w't.q/!uw't.nLJ 

I; P"l"l! ~nJ"ltbeu fJ1bf'l! P"''lJ"'-fillnL't.f!., w1u/!'t.e'b' w'br.wtz!lrt/! !;. 

Ulrf' "'"l"'9"'-9"'~ kf'~"'- fJIInf'lrJw'bbf'f!. 9"'-19 II't. mwt/!u1 t't.nt'r,/!11-/!'t. thJ

J"'If• "I! U1f'UI't.u91I't.qii't.uo P1hf'l! P"''l''"'fiiJnL't.'t. /!u~UI"f.bu l;liiJb'i.uo"biif'n.f zusm w1bcl! 

r.~f~Lutn 1;, wJu/!'t.e"b' w1btl! cr.'l"f'> 1;. ew't. ~UI"bf'wr.wz1w~w't. P1bf'l! P"''lJnLp JltL't.f!_t 
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§ 59. 

1/1/'i.t.c ~r~/t'U .J.hrw'lwn'Unul b'U.e 'lt)-"'lf•'U t:.w'itp~nt:.wztf[t'U qbpwt•brml 

c. ... rs"rft<ut C<ufilhpsn'l<u wr'fb<u tnfJb:rnr'f 'llfuft nwnul'ilwuftt'.!"'~' e<u

l'ws.euul t:.w.lnq.J.ht I; UIJ'il pw'Um.J', [Jb: ft'Ut"IP"P 'ftuplntp 'lb:l' 1; Jruutzm.J' 

J' Ulln ('/ts'ilb:p[t 'i,J' w'UnLfiiJUI'U 'fUHf.UifWfl{! I ll.t'it I;\ 0 'twp'fft bp~nL .f)UIIfUI

~nLU/t .!'mmp/ts'ilbp 'UJ'w'U b'U wl'it 1.. .lftwt'it ut.('it d-w.!w'Uw~. b:[Jh 'ilpw'it,e 

lnW[/tu b:'it ( UIUI('p.hp pwq[tu'UhpnLJ') 0-z_wfw'U/t 'fdwtf/i. mwpw<)nt{JJtUb 

.!Jri..'Umt'U 'lJwtft'it dl..w•/tn{ullt.{JJtiL'U[!t Y,u~wl'U, J'b:'it.[! umwtd-J' l/,}1.[! ~w
pn'l "lwmuw/uw'ithl UI['U r:.w,,yfr'U' 'it.! w ~'U b'U wf''lln p. mqwr} hp~uL ~n'illr 

t•hm tfut...,pfrs'ilhp(!• filh' nf_: lftntu ~n'lJ'f.!J, mqwJ A ,f"'ml•/tsf.'il 'i1J'w'U 

pn1np .lmmp[t,9'ithp[t J'hp_ J'h'it.[! wnw1JJ' tb'it.e 'twpn'f. 'lm'Ubl wl'it .!wm

l'P9l!• nr·'it WJU ~wJ' utt'U [t.!wuUinq nL'il[t "i'Uf''fU1'ft1L['it mhu.JH! 1.. 'ilnLJ

'itJtu~ "'l'it "IIUJJ'III'it'Ubrft qhpwphpJIUl r:.wl'Bf!• nrn'ils 'lb"t.emJ' A J'wm

l'PBl! 'it.!ut'U I; ut'illunL'i"u'ltlwJft'it .!wmpft!Jft'U, § 311-nuf 'lfrmwp~•Jhs .lftmt'il 

.!6~ .!wu'Uwtfnp 'fb"i,em.!: ~b<u9 w1u r:.wrsbr'it b'U 'lfrmwpfttfbluL 'ithp~w 
'ftli!IILif, (!b'f nrnLJ'' J'ftmb'fwJ'fts !JWbffiU!JUIJ p r:.pJ'liUt~tu'U 1fU12_U1/t 'fb"/
.c/t r..,uJ' wp 1 

bw/u '[(!lll'J.</.b'b.j! 0 f{Wf''fP tut'ilutftuft .j!WilUI~IIt.uft J'wmr/ts'ilhp[t' nL

UltLif'UwuftrJ' uttf P.• npnb!J I; lbJ'h'itwJ;b re /, J'b~ m'UC.wtm/t ~wJ' wqnr wu

mft6.wVi.brf> pw'l.!w'U'lu"f'Ubr b'U' P '1-wzm/>s tfbrsrwJ 'fnptlwltfts'ithpmJ: 

lJ.l'fUfpup J'wwpp!JhUpf! ~nf_•fnt.J' b'it p.mqd'mfiq.utUUlJ~fi Ummppgfibp, Utn

~~fintfrmt tfmmp~glibp ltw.! IU1.blft ~wpf..' },-tfmmp~glibp: },.J'wmr/ts/t 

orft'ilw/1 I; JwnuttnLJ' p 'fW2_111/t /;[hJ'h'Um'Ubpnq ~wJ'wJwl[wb A ,ewnut

~nwft J' "'mrfts/t p'itnLfilw'lrftt J' utmp/tse 1 IJ.n J' w-rrs/t 'lLfuut
•fnr AUb~JnL'itw'l/Jft qput 'lr.J.wJ h'h utnwp.ft'U •u...,[tf..w'U[t pw'lJ'u,'fi'1wJ''ithp

1 

21* 419 



'llfuw'[nr w'ii'I.JnL'ilw'ldfts 'fnLru' 'll'n wutn{rf.w'bfr pw'f.J'w'b'EwJ''bbr 'l.wJ' 

"ll'n'bbrz P '1-wzmft'b "iwm'l.w'bn'l !;lbJ'b'i.lm'bbrn'[ wJ'b'i.l J'ft J'wmrfts 

1( WJ'I"ffrufr J'wmrfrs'bbp(! 'Lwrl.nL/_iJJw'b f.wJ' wr 'l.w'b'[w'bb'bJ! /_il 4_ w J ft 'b 

.J'.., m [' fr 9 'iJ b [') 'ilnLJ'i.J"fbu 'Llft'i.Jft ),.J'wu•pft!Jfr J'wu'ilw'[n[' 'fb"fJ!• 

'ilrw !; lb J'b'i.lm'ilbrf!. f.w'b'Eftuw'i.lmJ' b'i.l 'll'n tuum{r6.w'ilft P"''l'lw'b'EwJ''bbr 

·"-wJ' 'll'n'i.lb I'' 
'1-frsnLJ! mtjwt! !; 

(
a11 (A) · • • aln(A) ) 

A( l.)= . . ..... . 
am(A) · • • ann(A) 

),.J'wmpfr!Jf!' U.l'l J'wmpfrsfr mwppw'l.w'b O.l.t.wtJ.m"(unLpjndilibp w'b'[,.-

'i.tb'bJ! l)b mb J"'l l_npu mfr"lfr db.w•{rn{r~nL/_il JnL 'b'bbp(!• 

1) A (A) J' IUtnrfrsfr sw'ii'L-swt! mn'lfr P"''l" "'"i wm'LnL "e p 'I wzmfr 

''lrntfrs mwpphp sw'b'l.w9wt! (1 /_il'[n4_, 

2) A(A) ""'tnt•frsl• sw'b'l.w!Jwt! UJw'b P"''l""'"i"'tn"nl"(! p 'fW2_tn/r 

·6[pnJfr9 tn1Urpbp sw'ii'Lws-t! a (rl4_n4_, 

3) A(A) J',.mrfrs/r 9"''i.J'L,.swt! i-r'l mn'lfr'b 'i.Jp,. sw'il'l.•uswt! J-r'l 

.urn'lft (J + i) 'l:nLJ'wpmJ'{!, "'1'1 j-p'f mn'lf! 'bwfu"'"lbu P"''l""'"i"'m'l.,.t! 

.P[A] o'l"''Lft'b "fwtn'I.IU'bn'l 9"''b""'9"'t} r.p(). J P"''l,j' w'b'fwJ'n'[, 

4) A(A) J' ... mrfts/t sw'ii'L-swd i-rlf UJIU'b(! 'bp,. 9"''b""'9"'t} J-r'l 

""J"''b (J + iJ 'fnLJ',.puLJ'(!, "'1'1 J-r'l uJnL'b(! 'b,.fu,."lbu P"''l""'"i"'m'l.,.t! 

.PIA] O'f:"U'Lft'b "f"'m'l.,.'i.Jn'l_ 9"''b'l.w,'Jwt! r.p ().) P"''lJ'w'b'lwJ'n'[z 

~bzm t 'bl[wurbl, np A-tfwmp~g~ mwppwlpu.li nl.t.m1Jm"(unLpJnLG-
6bppg JDL{lW.J!WUl_JDL{l~ fiwtfwp qnJDLp-JnLfi DLU~ fiwlpnqwpa O.l.t.wiJm
}un Lp-jol.fi~, D{l~ fiDL J fiUJ.bU Ill W{l{l wqw fi c\l.t. WIJtn}on L(ii"JDLfi );-; lf.Ju "fb u 1 

1) d.b.,.,frnfunL/_iJJ"''i.J ""'""''f"'pd(! 'Llft'i.Jft "'J'i.J mwppw'l.w'i.J d.b.,.pnfunLf/JnL

".iJ(!, np(! !'JwJIU'i.JnLJ' t 'i.JnLJ'i.J mn'/{! a -1 /_il4_n4_ ( a+ O "f.IUJJ'w'i.Jfr 2_'i.Jnrf./r'[ 

'1"1"'-fiiJnL'i.J nL'ilhsn'l) P"''l""'"i"'m"blnL J'br_, 3) ab. .... frnfumfiiJ"''b f.w'I.-

~ID['a{! 'Llft'i.Jft j-[''f tnn'[/t'i.J j-[''f tnn'l_/t 'f:nLJ'IU['nLJ'(!' 4_bpr_/t'i.J{! 'i.Jwfuw"filu 
iP"''lJ' ,.,.,_. .. ur'l.,.a -cp( A)-n'[z · 

A(A) tfwmp~gfl- tfb~ tf~ .J!Wii~ mwppw!J.wli O.l.t.wl{ln}onLpJnLG.Iibp~ 
oqlinLp-Jmtfp !J.mpbt~ k mb11.ml{ln"(ubl gwli~wgwb- bpqnL um11.bp~ qmd 
gwliqwgwb- bpqnL UJnt.Gbp~: 

'1-ftsnLJ!, orft'i.-'1., f.wr'Lw'[nr t urb'l_wpnfubl A( A) J'wurrfts/t 1-r'l 

JL 'j-[''f Ufn'l_bpf!.l IJ.n ""'f'blfr t ,.'iJbl l_npu UfUI['pw'l.w'iJ df..,.pnfunL/_iJJnL'iJ

~bf'fr o'l'i.J,L/_iJJ,.J'p, fr'i.lt"ibu !JnLJ!J t m"'Lfru f.bmb.J"'l ufuiiJ'w'b. 

U.Jutnb'l_ ·"f.,.t_nr'fiUI'"'f' "1Utn1Ur4_na.rf b'iJ l)ilmf..J"'l df..IUpnfunL/_iJJnL 'i.J'i.Jbpf!.• 
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IU) 1•[''f tnn'l_fr'i.J 'f:nLJ'IU[''[nLJ' t 1-f''f{!l p) j-[''f mn'l_ft!J f.w'iJ'[mJ' t 'iJnf' 

i - [''f{!l 'f:) 'i.Jnf' l•f'lf tnn'[ft'i.J 'f:nLJ'wr4_uLJ' t 'i.Jnf' j-f''f{!l 'f) 'i.Jnf' j•f''f tnn'[(! 

P"''l""'"l"'m'l.'[mJ' t (-1}-n'[z 
~wub'b-1!, nr A (A) b. B( A) A-J' ... urrfts'ilbre fimtfwpdb.J! bli b. 'Le

'l:f!l'b'i.l-1! UIJ'I A(A)~B(I-) 'i.lzw'bn4_, bl_ilb A(A) J'wmrfrs/ts 'Lwrblft !; w'bs

'bbl B().) J'wmrftsft'b 4_brr_w4_nr /_il'[n'[ m"'l'l'"''Lw'il db.wpn{unL/_iJJnL'b'ilbrfr 

O'f:'i.JnL/_iJJIUJ'/JI lJ.'I.'i.Jbpf.. !;, . nr f.wJ'wrJb,cuL/_iJJw'iJ WJ'I JUn'i.Jt_mfrlJnL'i.J(! 

,.'i,'Ef'"''Jwrd ( nbtf.lbJ!uft"-} b. tn"'['"''i.I!Jfr"- ( tn['"''iJ'I.fturft"-) t, ft'i.lt"fbu 

'i.Jwf.. f,,.J'w}_wt{r ( uftJ'btnflfr'LJ' 2_'i.Jnrf./r'[ JnL['IUJ!UI'i.Jl_JnL[' tnUif'f'"'"UI'i.J 

df..wpnfu nL/_il JUI'i.J f.wJ' Ulf' ""'"UIIfUird UfUI['f'IU"UI'i.J df..JUpnfunL/_il JUI'i.J 

'l:nJmfilJ"''il' U.u funuJ!m[, pntnp n qwpqp .J!Wn.wqmup ),-tfwmppgGbp~ 

P qwzm~ tlpw mpnfhl_nLtf bli fiwtfwpdb.J! tfwmppglibpp nt1ftn}ullwm\l_n1J. 
qwubp~: 

Ubr J'brd.w'[nrw'f:nLJ'il 'b"i"'ur"''l.'b !; f.w'b'Eftu,.'bnLJ' m'[wt! A().) 
J' wmrfrsfr'b t,,.,r wrJbJ! pn ln r A-J' wurrfts'i.Jbrft J'bp_ t.'b,.pw'[nrft'il t_wp 

"f"'f''f. mbuJ!fr J' IUtn['/t!J/r _ nrn'i.JnL J' (!I '1-rw f.wJ' "'[' J'nLJ b'iJJ! f.bmb JW[ 

f.wuf[wsnL/_iJJnL'b(!• qwlinliwqwG ),-tfwmppg 'l.nt_'[nLJ' t "'J'b )-,-J'wm

l'P9f!• nr'il oJm4_wt! /.; f.bmb.Jwl brbJ! f.wm'l.nL/_il JnL'b'iJb['n'[• 

w) wn J'wurrfts'b w'ii'I.JnL'ilw'l:t!wJfr'il t, wJuft'bJ!'il' nL'bft f.bmb.Jwl 

mbuJ!f!.• 

C('l e,(' ) . ) 

en( A) 

(I) 

p) wJ'b'b "" e;( A) pw'f.J' .'b,.wJ' ( i=2. 3, . .. I n) wnw'bs J''bw

snr'Eft pwJw'i.l'[mJ' t e;-I( A) pw'f.J'w'b'lwJ'ft 4_rw, 

'f:) JnL['UIJ!IU'i.llJnL[' e;(A) pw'f.J'w'iJ'EwJ'ft (i=l, 2,. • ., n) "'"-"''f: 'f:n['

Jw'l./t!J(! f.w'[wuiU[' t J'b'l.ft• bfilb UIJ'I f'UI'f.J'W'i.J'fWJ'(! 'f.f'nJft!J tnUI['pbr !;z 

1'1.wmb'bJ!, nr bl_ilb ( 1) 'l.w'bn'i.J,.'I.,.'i.J A-J' "'mrft9/t 'I:Lfu"''[nr w'b

'LJnL 'i,,.'lt!fr 'lr- 'lur'i.l'[n'l e;( A) pw'I.J' ,.'i.J,.,.J''bbpfr /_il'[nLJ' r.w'i.l'lft"'.nLJ' 

b'iJ 'f.f'nJfr f.w'[wUIU[' pw'f.J'IU'i.J'fwJ"bbf', -"flU p) f.JUmf[nL/_iJJIU'i.J 2_'i.Jnpf.{r'[ 

'iJ[',.'i.JJ! IU'i.J"f"'JJ',u'i.J 'f:f'"'4_nLJ' b'i.J 4_bf'1.ft'b mb'[bp(! 'flfu"'4_np ,.'i.Jf[Jnt'biU

'lJft 'lr"'' UJnLU 'Ln'lJ'fts• b[ilb e;(A) P"''lJ'"''b'I,.J"i.tbrft J'b2, r.,.'b'lft"fnLJ' 

b'i.l 'll'n JUuurftl.,.'iJfr P"''l,j',.'i,'E,.J''bbr, "'"i"' f!.Uut 'l} t,,.,.,'LmfiiJw'b 'flr,.'iJ-1! 

pn1nre ""'"-"',."'!' b'b 1-ft b. eum p) t,,.,.,'LnL/_iJJ"''b' (1) J',.mrfrs/t 'I:Lfuw

'[nr IU'i.J'LJnL'i.JIU'f:Jft "-riU 'f['IU'[nLJ' b'i.J IUII.IUP._ft'i.J tnb'[b['(!l 

~-'i.ln'b ... 'Lw'i.l A- J' Ulut['/t!J'ilbrft /_i/4_/t'i.l ll'b "f."'Ul"IU'ilnLJ' I J' ,.,.'i,,.4_ nr-

"illu, npn2_ flrJwJfr'il rf,.,.,rfts'ilbr, "'1'1 [l'[m_J' rlft ... 4_nr b. 'll'nl"'"-"'"' J',.ur

rfts'bbpf!.' 
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Uub6. up. ),.tfwmp{tg 6.muwpJbl! k npL.k ~mfinlim~mli ).-d'wmpft
gft, lUJUftfi}!fi, WJl ~bpUJ. mumc\' mmppm~mfi t\!J.mtlm}um.pJnLfifibpntl 
WJii pbpqnd k ~mlinlim.~wG. mbui!P' 

ll.1u (JbnpbJ'w'b WUJW!Jn<!Jhb.[! fr'b'1nLft!JfrwJ"1.' f!Utn '1frmwr~1.n'l 

A-J'wmpfry'ilbrfr n ~wrtfr• Pf'"l!• n=1 'lbllfl!"'J' ~tfr'ilfr' 

A(A)'=(a(A)): 

b(Jh a( A) =0, WilfUl J'br J'wmrfrs'b Wf''lb'b ~wbnbw~wb 1;: b[ilb 

a(A)=f=O. WUJW pw1_w~wb I; aO.) pwqJ'wb'lwJ'e pwd-,u'ilbt 'ilrw w1.w'l 

'f"{'Jwltfr!Jp 1_rw ( 'lw ~tfr'ilfr J' wmpfr!Jfr mwp('w~wb at..wpnfrmt{J Jn< 'b) !._ 

J'b'b.[! ~utnwbw'i'.J! ltwbnbw~wb J'wmpp!Jl 

'1-fr!JnL.J! (JbnphJ'wb UI(''Jbb WUJW!JnL!J1_WJ I; ( !l-1 )•p'f ~W(''fp 

A-J'wmpfry'ilhpfr t:.wJ'wr: '1-frmwp~b'bl! n-r'l ~wr'lfr ~wJ'w1_np A()-) 
),-J' wtn('p!Jf!l G(Jb IUJb 'ff'"JWffwb J' Ultnpp!J /;, WUf.W W(''fbb ~wbnbw• 

~wb I; !._ WUf.W!JnL!JhtnL ntfr'ilt tltwt '1-rw t.wJ'wp ~b'lntbbb.[!, np A(J.) 
J'wtn('p!Jfr /;[bJ'hbtnbb('/r J'b2_ ~Uib nt'lf'"JW~wbbh('z 

Sb'lwrfrnfubtn1., b(Jb r.wl'~ tfr'ilfr, A(),) J'wmrfrBfr mn'lb{'f! b. "l"'

'bb{'f!' ~wrhtfr I; "l'll'"lw~w'b /;fbJ'b'bur'ilbrfrB J'b~f! mw'ilbt 1_bpfr'b awfr• 
wbiiJnLbf!' ll.tu"'.frun1_, A{).) J'wmpfryfr'b t:.wJ'wrJ-b.[! ),-J'wmrfrs'ilbrfr 

{J1_nLJ' ffwb WJbUfpUpbbpf!' nrnb!J 1_brfrb awfu wb~JnLbbbpnLJ' 'ftnb1_ni.J' 

I; nl_'lf'"Jw~wb pwqJ'urb'lwJ': '1-frmwp~hb.[! P"l"P WJ'1Uffrufr J'wmrfry'ilbpf!' 

lJ./'1 J'wm('p!Jbb('p 1_b('pb aw{u wbfiJIILbllLJ' 'fpt/wJ pwqJ'wb'fwJ'bb('f! 

~wrn'l b'b m'bb'bwt mwpphp wu:n{duub'bbr: Uw~wJb, pwqJ'w'b'lwJ'fr wll

mfr-6.wbf! pbw~wb {J{r1. 1;, fru~ pbw~wb {rl1_bpf• wJ'b'b J'fr nnwmwl'~ 

pwqJ'riLfJJwb J'b'l_ 'l"lnL{JJn<b mbfr wJ'b'bwpn.[!{' fJ/r'i.f!' ~bmbwpwp, 

A(A) J'wmrfrsf•b r:.wJ'wrJ-h.[! "- 1_bpfrb awfu wb~JnLbntJ' "l.'lf'"l"'~wb 

!;1bJ'b'bur m'bbyn'l pn[np ),-J'wurpfry'ilbrfr J'b'l_ ~wr•btfr I; 'lur'ilbt wJ'i'UJfr· 

upbUpp!J J'b~f!' n(rnb!J 1_£rfrb awfu Wb~JIILbnLJ' 'ftnb1_n'[ pwqJ'wb'fwlfb 

nt'bb'bw t:.'ilwrw1.nr wJ'b'bwpn.[!{' wumfr-6.wbf!l Pwd-w'ilbtn1_, 1_bp'l_w"fbu, 

Wl'l J'wurrfr!JII WnW'l_pb urn'[{! b2_1_wJ pwqJ'Uib'fwJ'fr w1.UI'f 'fn('JUI~!Jp 

•[rw, J'b'b.e ~umwbwb.[! A().) J'wurrfrsfr'il r.wJ'wpd-h,e "'J'b"'.f'"P 

A-J' "'"' r/r B' 

np e1(A)=f=0, "'1'1 pwqJ'w'b'lwJ'fr "'""''l 'ln{'J"'~P!lf! t:."'1_•uuwr /; 1-p I. 

urwppw~wb a[, Ul 'P n fu n L (J l n L b b b {' /r n t J' /r ~ n J' p /r b Ul !/ Jr Ul l n" 

uur"'s1.wd- J'wrnrfrBfrB tfr 't"'rbtfr w'ily'ilbt "'l'bllffrup 
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J'Uitn('p!Jp• n{'p 1_bppb aUifu Ulb~JnLbnLJ' 'fp1_U1J [pbhp 

Ul1_htfr P".[!{' Uluur{I-6.U1bp "l'lP"l"'~"'b P"''lJ'w'b'I"'J': 

ll.Uf.UI!JnL!Jbb.[!, n(' UWW!Jqtub- d'tutnpftgr WRW)!rfi IDD'lr h. WRW)!rfi 

UJWii P-"l"P lqbublimlibpli mn_wfig ulimgnpqft pmJmliqnd bli e,(A)-r qpm: 
'J-p!JnL.[h o('pbUI//, 2 <j -.<n /:,"',/' "'P 

b1j(A)=e1 ().)q(A)+r(A ), 

nrurb'l r(/..)-/r U1Uurfr-6.Uibf! P".J!P I; el(A)-/r Uluurfr-6.Uibfr!J• b(Jb rO.)-'b 'lr"JI'B 

"'"'ppb1 .. I; z ll.n d-wJ' "''b"'~' r."''bb1n1_ J'kr J'"'mrfrs/r j-P'l u 1m'bfry 'ilpw 

Ulnw'l_pb UJnLbf!' P"''l""'"'."'"'~"'J q().)-n1_, £. WUf.UI urb'[Uir/rnfubtn1. wnw• 

'l_pb £. J-r'l "l"tbhpf!• J'b'b.[! ~r."''b'lbb.[! A(A) J'wurpfryfr'b t:.wJ'wpJ-b.[! 

UIJb"lfrufr ""'"'f'P!JP• nrfr ,,b,fr'b a"'"' wb~JnLbrnJ' 'lurb1_ntJ' I; r(A) pwq· 

J'w'b'l"'"f!' UI(Upb.[!b' Ul1.btfr rfrn.er Uluurf:-6.Uibfr P"''l""'b'l"'"' .[!Uib e,(A)-'b 
I;, "Pf! !;,"'~"'"'"" I; "'1'1 P"''lJ' "'b'lwJ'fr f!burrn•{J l"'bf!: ll.tuurb'lfr!l t:.bmb
'[n<J' /; f(/•)=0, npf! !._ Uf.U1/:,wb'l_l[ntJ' /;{' U1Uf.UI!J"L!Jh[l 

ll.1J-J' r."''ilbtn1. J'bp J',.,urrfrs/r J·r'l "J"<hp!J 'ilt'"' "'"-"'lfr'b "J"<'ilf!' 
pwqJ'wUf.UIUJ~wJ q(A)-n1_, J'b'b.[! b1j(A) l;lbJ'b'bmf! ~pnfuwpfrbbb.[! qpnJn1_: 

""'"'"'{'btn1_ "'J'JUf.pup a£.Uipnfum{JJntbbhp j =2, 3, .•• , ll t:.wJ'"'P' J'bb.[! 

pntnp b !j( A) l;tkJ'b'bur'illlpf! ~rfrnfuwrfr'ilb'b.[! qpnbbpn1_: 4"'J' UlbJ' wb -6.w

b"'ul"'{'r;,n1_ qpnbbpm[ rfrnfu"'rfr'il1_m J' b'b bUll.. P"l"P bi! (A) 1;1bJ'h'bm'ilbpf! 
(i=2, 3, ... , n): 

l.bmL.mpwp. llblil! 6.mliqnt.U blil! A(A) uwmpftgftli 6.wumpJbl! WJii
tqftur Utumpftgft, npft t}_bpfifi 6.wlo mfi~JDLfint_U' qpqmb- );- e 1(A) pwquwfi
qmui!, flu~ mn..m2rli mn'lr L. wn_m2ftli UJmli d'Jnm P"l"P ktbtfblimfibpe 
6.mqmump bli qpnJft' 

( 

e1 ~A) 

A(A)- .• 

0 
(2) 

fo'b'lm~:nfr1_ b'bfJ"''If'"<fJJ"'b t:.wJ'"'a"'Jb, J'bp ""'"'9"',} (2) J'u,mpfr

!JP uurnpfr'i. "'l Ulb~Jn<bntJ' 'lr1.wd- ( n-1 )·r'l ~"'P'IP J' Ultnpp!Jf! urwppw"' 
~Uib a£.wpnpmLfJJnLbbbpn1_ pbp1_nLJ' I; ~wbnbw~wb urbu.[!p' 

L} 
"UIIIrU1pbfn1. UIJ'J bnLJb at.. Ulrfrnpmt{J JnLbbbpf! (2) J' WUlpp!Jp t:.wJUIUf.UI

UJUIUfuUib urn'lbrfr £. ulnt"bhpfr t:.bur ( "'~'ilbpl..npb'b, "'1'1 'lb"'..[!'ILJ' wl'1 
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,/ wmrftsft WII.W2_ft'j, U1"'lf! b. WII.W2_ft'j, UJnL'ilf! ~,/'j,UI'j, Wll.w'bg tftntftnfum.

Plw'j,), Jb'il,e ~umw'ilw'il,e, "[' 

(3) 

llUJLU!JnLgb[IIL r,W,/W('1 nr (3) tfLUUif'P!Jf' ~whn'bw~wh Jwmrft~ t1 

fli.riL,/ t 9"'-J9 U1LU[1 np e2(1,)-'j, wnw'il9 ,f'j,W!JII[''J-ft pwJ-w'j,1_,_,f t el (1-)·ft 

1.rw: '7-fts"'-.f! 

e2(A)=e1 (A )q().)-:-r(i. ), 

npmb'l r().)~;~o b. r(),)-p WUUift-6.w'ile 'P"l!l' t edv)-p wumft6.w'bp91 llw

~WJ'j,, 'lnufr.urbtn1. (3) ,fw_urrftsft b['~fl"f''l UJWhf! hpw WII.W2_fth UJ"'-'iJf!' 

pwq.lwUfwm~wJ- q().)-n1_, fw~ "'J'j,,,_f.bmb. bp~['"f''l. urn'lft9 f.w'ilbtn1_ wnw· 
lft'il Ul"'l£!' .lb'il.e ~tftnfuwrft'ilb'il.[! e20-) ttb.lb'ilme r()\) ttb.lb'ilmm[: llliJnl_• 

r.bmb., mb'lwtftnfubtn1_ wnw2ft'j, bp~nL mn'lbl'f! b. wnw2_ft'il br~"'- uJnL'ilb-

1'£!' ,fb'il.e r(l.) prurz.lw'b,_w.!e ~mb'lw1.nrb'il.e .lurmrftsft •lbrfr'il J.wfu w'b
~JnL'j,,,_,f, "['1 UW~WJhl r.w~wUnl_.l t e,(),) pUI'l_,/LUh'l-w,/ft (!hmpnL{ciJw'ile: 

),-Jwmpft!Jf! ~LU'j,n'iJLU~LU'j, mbu.eft pbpb[nL 1_bpwpbp JLU[ (tlbnpb,/ LU'j, WUfW

!J"'-!J1.LUrt t: U.J'I pbnpb.lw'b UJbm.e t Lrw9<[/t r.bmb.Jwl ,/ ft w ~ n '- [tl J w 'j, 

[lbnpb.lwJn1.• 
llubli .lft ),.tfa:.mppg:fiwuwpdb-1! };- t.I'J:lwJG. uhq qwG.nGwqmli uwmpj:lg~: 

f>r"l!' '1-ftS"'-1! m1_wc} t n·r'f ~wr'lP gw'il~wgwJ- A().) A-.lwmrft9f!' 

.Z,bp9'bb'il.e .If_. k p'iiLU~w'b filM' I < k< n, b. 'fpmwp~b'il.e A(l.) .lwmt•ftsft 

k·r'1 ~wr'ffr P"l"!' .!ft'ilnr'ilbrf!' t.w21_btml wl'l .lft'ilnr'ilbre• .lb'il.e ~uurw
'bw'il.e 1.-ft 'b~w m.l w.lp .If_. 1_bnLU1_np ufrumb.l • pwq.l w'il'1w,/'j,brft "'I 'I 

uftumb.l/t w.lb'bw.lbr} f!'j,'l-f.w'bn'-p pwrfw'ilwrr.ure' 1_br91_wc} 1 w<[w'l 'f"r

rtwlt9""' 'il2w'bw~b'j,.[! dk(f.)-n<[: 
t,bmb.wpwp, .lb'il.e ~,,_'iJb'bw'il.e 

d 1(A), d2(A), • · ·, d0 (A) (4) 

pwq.!w'il,_w.!'ilbre' .1ft w r J- b .e, r b 'il , r, 2 1_ w J- r, b 'il s A( I.) .! w m

r, 9 n 1_: £:<;,'1 npnL.I, d,(A)·'b AO-) .lwurrftsP P"l"l' ttb.lb'ilm'ilbrft w.lb'ilw

.!M e'il'lr.w'iln'-p pwJ-w'ilwpwp'il t' 1_brsrLUJ- 1 'l"rrtw~gn1_, ftu~ dnU·)-'il 
'-•ut[wuwp t A(l.) .lwurrftsft '1-bmbp.lp'ilw'bmft'il' pwd-w'ilwc} 'ilpw ull{w'f 'l"r

J-w~g/t 1.rw: t~wmb'il,e 'bwb., "!' bpb A( A) .lw,rfts'il ,,_'iJft r nw'il'f£!• WUfUI 

dr +t(A)= · · · =dn(A)=O, 

"'l'j, J-w.lw'ilw~, bpp ( 4) upumb.lft P"l"l' .l'ilwgwrt pUll[,/ w'il'lw.l'irbrf! 

'lr"Jfts mwrrbr b'il: 
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A(l.) ).-uwmpltg~ k-pq ~wpq~ }!n1np tfJ:lG.npG.bpr dk(). ) wtfbliw
ub3- eliqfiwG.m.p }!Wdwliwpwpe' koo=L 2, ... In, AU-) uwmpltgr ub-2 
mwppwqwli uL.unJmJunt.p-jnt.lilihp qmmwpblltu i.J:l ~mJuqnt.U: 

11.1u Uf'il,_m . .!e 'lrbfJb w~'ilbrt.. t w1'il ,_bUf.eft r.w.!wr• brr- AU·) 
,/ wmrft9ft ,/bt_ ~wmwp<[m . .l t 1} ~w.l 2) mftUfft mwrrw~w'j, J.b.wtftn

{um.pl"'-'j,l llluUf/W, orft'ilw~, bpb Jwmrft9ft i-r'f mn'lf! flWl[_,/WUfWU1~f!-
1[t1L,/ t P 1w2mft9 1_br9rwrt r~. p<[n1_, r~.:-j::O, wUfw k-r'l ~wr'lft w1'il .lft

'imp'ilbre• npn'ilgn<[ w'b9'ilm . .l t i-r'l- mn'l£!• ~Pw'l.lurUfwm~r[b'il rJ.•n1_, ftu~ 

P"l"[' .l'bw9wrt k-r'l- ltwr'lft .lft'ilnp'ilbpf! ~,f'j,w'j, wnw'il9 •ftntftnf""'-PlwL: 
Uw~IUJ'j,, .1ft .ew'ilft pwq.lw'b,_w,f'ilbrft w.lb'bw.!brt e'il'l-r.w'bnLr pwrfw

'irwrwr·e rft'ilmrbtftu \ WJ'l- pwq,/ W'j,'fW,/'j,brft9 9W'j,~W!JUI,}(! ~rurbtft t 
w'bw(''fbl pwq.lwUfwm~bl p 'fw2mftg 1_bpgpruJ lf.l'"Jft9 mw[•pbp [il1_bpn1_: 

'1-ftmwr~b'j,.e WJJ-,f 3) ~wrf 4) mftUfft U11U[I['Wl[w'il at..w.ftnfu"'-PJ"'-'j,. 

'ilbre' '1-fts"'-.f!• orft'ilw~, A().) .!wmrfts i-r'l- mn'lft'il 'l"'-.!wr1."'-.! t 'ilrw 

j-r'l- mn'lf! (j =f= i)' pwq.IJUUfwm~wJ cp(f.) pwq.l,u'b'l-w.lm[. "'J'l- airwpn

fun'-filJ"''j,ft9 r.bmn umwg•{wc} .lwmrft9£! 'il2w'ilw~L'il.e J\(),)-n1_, ftu~ 'ilpw 

P"l"l' k-r'l ~"'r'lft .!ft'ilnp'ilbrft w.lb'bw.lb.t f!'j,'l-r,w'brtLp pwd-w'ilwrwre' 

•[brg1_wrt 1 w<[w'l 'l"rJw~gn1_' (1J,(/. )-n1_: Sbu'bb'il.e, pb ft•'ilt urb'lft fJm.
'ilb'ilw A(l,) .lwmrftsft k-r'l- ~wr'lft .lft'ilnp'ilbrft r.bm' 'il21_wc} itb.wrftnfun'-

fiiJur'il '1-bUf.[!"'-,/t 

f!Jwpl[_ t, nr Ul['j, ,/ft'iJnp'ilbpf!, npnhgm{ tft m'ilg'btu,/ i·r'f mn'l£!1 1_b'j, 

•/•nfu•/ft: flb'brftn/n<[ft 'bwl• WJ'j, .lft'ilnp'ilbre• npn'ilgn<[ w'ilg'ilnuf b'j, ft'ilt"fbu i·r'l

•u{I•Ufl..u tt J-r'l- urn'llir£!• .ew~•ft "!' ,_bmbprlft'ilw'bmft .If_. mn'lft'j, 'ilpw "'-!'ft2 

'""'lft P"''l,f WUJWillft~ft w1_btwsn'-.lfts ,_burbr.!ft'ilw'bml! tft rpn{u<[ft: t/..br-

2_WUf'-U, ·l"r9'ilb'il.e k-r'l- ~"'r'lft WJ'j, .!ft'ilnp'ilbrfts gw'illlwswrte, npn'ilgn1_ 

w'b9'j,,,_,f t i-r'l- mn'lf!• pwJ9 tft w'bg'iln,_,/ J·r'l-1!· ~•2w'bw~b'il.e WJ'j, M-n1_1 

U.~'ilbrt.. t. nr A(/•) rfwmrftsft r.w.lwUfWUlWU{uw'il .!ft'ilnre ~wrbtft t 'ilbr

~WJmg'ilbl M + cp (/. )M' mbu.en1_, npmb'l A(}.) .lwmrftsft M' .lp'ilnp'il 

u m•us•l,,_J t M .!f_.'ilurfts' A(l.) .1 wmrf_.sft i-r1 mn'lft ttb.! b'ilw'ilbrl! 'ilrw 

J-r'l- mn'lp r.w.lwUfwmwufuw'il ttb.lb'ilm'ilbpn<[ •pn/uwpft'ilbtn1_: 'Pw'ilft "!' 

4.' M-e, t..' M'-l! pwd-w'il1_,,_,f b'il dk(l.)-ft 1.rw, wUfw M+~()-)M'·e b.u 

~pwJ-ru'il<[ft dk!l.)-ft 1_rLU: 

ll.uLUrtft9 r.bmt..,_,f t, "!' A(l.) .lwmrft9ft k-r'l- ~LU[''fft P"l"P .lft'ilnp

'ilbre LUn.LUh!J ,/'j,LU!J"!''l-ft pwJ-w'il1_nL.I b'il dkO·)·ft 1_rw , numft b. Jk(l.)-'b 
b.u pwJ-LU'il1_nL.I t dk{)-)-ft 1.rw: Uw~wt'il, .f!LU'bft ,,. '1-ftmwr~1.wrt mwrriU

~w'il J.b.LUtftnfun'-PJw'il r,LU.Iwp '1"1"'-Pl"'-'il ,,_'bft 'j,,,_l'iJ "'PUJft r,LU~LU'fwpJ. mLUp

pw~w'b J.b.wtftnfun'-fiiJnLh 1 LUUJW dk(f.)-'j, tt pwd-w'il1_nL.I t dk(f.)-fr 
4_rwl f>u~ bpb r.w21.ft Wl<'j,b'iJ.e, nr Wt'l- br~nL pwq.lw'iJ'fw,/'ilbpft w<[w'f 

,,['c}LU~ft9'ilbp'il tt r.w<[wuwp b'b 1-ft, wUfw ~uurw'ilw'il.e' lh(t.)=dk(l.), 
J.'ilt [,_ UfLUr, LUht_1_nL,/ tr 1DUfLU!J"'-!Jbll 
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U.Ju"lfrum/_, A{l-) urump~g~G nwuwpclbl! rn1np /,-uwmp~gGbp~G 
nwuanqwmwuJuwfinul );- ( 4) pwq_umfi'}wuG.bp~ u~h.Gm.JG. flwtl W}!W~ m.G: 
U Ulu'iuul/_nr"'"lbu; "'l'l 1/_br"'rbrnul t- A (I, )·/r r.b"' ;:,"',/ "'rJbJ! 9"''ii~"'-
9"'J ( b(Jb 'ilr"''iiJ! Jfr J!"''ilfr r."'"' h'il) ~"''iln'il"'~"''il J"'urrfr9 fr'b: ?-f,9 nL.f:! 

( 3 )-I! "'1'1"/f.ufr ""'wrfr9'ilbrfr9 JhfJ'il ~-, 

o'l"''i.btnl/_ (3) ""'"'l'P9P9• r.Uiz'{b'i.J! ddl-) P"''l""'"''l"'''l!· k= 
=1, 2, ... I n: '1/Uir'l. b nr "'1'1 "1UUif1P9P ·Jbrf."' a ... fr, IUb~JnLbiiL" 

'l"''i.'{n'l k-r'l ~u'r'IP Jfr'i.nrl! r."'"-"'u"'l' t-

(5) 

"'f'Ln"''ll'J"'Lfr'il: bpb, u,1'i.nLt:.burk, Jb'ii.J! (3) ""'"'rfr9 fr Jb'l l/_br9 'i.b'iJJ! 

k•r'f ~UI(''f/r UIJb Jpbnp(!, np(! 'f(''{UIJ t- i(l i 2 1 • • • 1 jk t;.UI,/UI('bUpn'{ 

llln'l.b('nLJI nplllb'l it<iz< ••• < Jk ' k bnLJb t;.UI,/UI('bbpn'{ 

UJnLbbpnLJI Ul"fUI Ull'l Jpbn('(! t;.UII/_UIUUI(' t ejJA)ej
2
(), ) • • • ejk(),) 

UI('UIUI'f('JUI[frb, n('(! flUIJUibl/_nLJ t- (5 )- fr '{pUll ''rnJ!I l < i, k 'f('UI r.UI

,/UI(' ei1('A)-'b P"'J,..'iJI/_nLJ t- e1('A)-fr "-r"'• 2~ i2 ~ t.. 'll'"' r."'""'r ei 2 (/,)-'b 
P"'J"''il'{nd t- e2{f. )-/r "-r"' k "'!l'il' ..Z.hrP."'"Ibu 1 b[Jb (3) J "'"'l'fr9/r Jb'l 

1/_brs•{UIJ t- k-r'l ~"'(''IP UIJb .lfr'ilnp{!l nrn'{ Ulb9bnLJ t- UIJ'l ""'"'('P9P 

l-r'l urn'll! (Jb~nL'l I. Jb~ i-fr r.UIJUI('I P"'l9 tfr utb9bnLJ bpUI i-r'l 

UJnLb(!l Ul"fUI Ull'l Jp'imp{! "fUI('nLbUI~IILif t- '/.('nJUI~IUb urn'l. J,, t;.blii£.UI

(1U1('1 r.UII/_utuutr t 'lrntfr' 

lJ.uutJp9 t;./,ur£.nLJ t1 np (5) UI('IIIUI'f('JUI[b t[ t;.b'iJ9 ~[pbp (3) 
""'"'l'P9P• t;.b"'k"'putp k bl"'~""'"'Jfr'il A('A) ""'"'l'P9P• k-r'l IJut(''IP pn
Lnr .lfr'ilnr'ilbrfr w.!bbuttfbJ f!b'lr,utbnLp pU1<futbUI('UI('(!' 

(6) 

ll.JJ,/ t;.bzlll t- 9nLJ9 111UI[r np ek{l' ) pmq_Umfiq.mufibp~ (k=l, 2, •••1fl) 

u~mpdbJ!npbli npn2qm.u bfi nbfig A('A) ummp~gntl_: '}" 9 n L J! Ul J '1 

Jut urI' fr 9 fr nut 'iJ 'It! r, "''{ w u ut r t r-fr: IJ.J'l Jut.!w'i.ut~, fr'ilt"llw Jb'iJJ! 

'lfr"'b'il,e~ dr(l.) =f=O~ putJ9 dr+d"-)=0 k~ r.b"'kutputr• (6 )-fr z'ilnrt>fr4, 

er+d"-)=01 llJUlllb'l.fr9• ~utbnbut~Uib Jwmrfr9fr r.utur~nLfiiJnLbbbpfr zbnpr.""' 

t!'il'lr.,.'i.rut"fil" r.buot..nul t, nr b p b A( A.) J Ul "'r fr 9 fr r ""' 'il 'It! 

+ ".c r t n-fr 91 "'"I"' 
er+t("A)=er+2(A)= · · • =en("A)=O• (7\ 

UJnLU ~n'l.Jfr9• k-<r t;.UIJutp, z'ilnrr.fr"- k-tU-):fO, (6)-fr.'l t;.burb-

1/_nLJ f;, np 

(8) 
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U ('Uibnl/_ "'""'('ur'{nLJ t" 'A-J "'"'('P9P ~UiflnbUI~Uib urbul!fr ,/ fr"'~"L fJJUib 

"'Df"'9nLJ91!' /J' fr"'J"'J "''il"'~ Jl.'i.J! uur"'9 "'"'J! ek ('A) P"''l" "'"''l"'""'"rl!, 
npn'i.J! ~ntl/_nLJ b'il A(f,) J"'urrfr9fr wlil)lmJmJubl~ (~litl_mp~mlim) p.wq_
uwtqmmqh fibp, UlbJfrp_UI~Uibnpbb 'fUibb[nL b'l.UibUI~I 

Opf';,w~, /lbpbl ~w'j,n'j,..,~..,'j, u.buefr ~/,.,f.J"'l "A-Jwu.pfrse.' 

lfJnLu ~n'lJf•s, ~wl'klfr l;p ..,'j,Jf!_w~w~rnpk';, ~"'21kt A("A) Jwu.pfsf w1.rfnrfn

Juktfr - P"''lJ"'"f."'"'~h_'j,bl'l!.' lJ./;, 1;, ~"'21ktn1 "'J'I ,fwmpfs/• l;li.Jk'j,m'j,/;l'f wrft.'j,wJU. 
l!.'j,'l~w'j,nL(' pwJru1.wpwpf!. 1 uu.w1.nLJ b1.e' 

d1{1-)=e!( "A )="A · 

~'u21ktn1 A(A) Jwmppsf 'lku.kpJjr'j,w'j,"'l!. I. 'j,~wu.kt"1• np 1.pw w1w'l tnp~w~fSl!. 
r,..,rjwuwp I; 1-f, uwru1.nuf /;'j,l!' 

§ 60. IT~wdnqn4 (nLb~dnqnLlJWJI) 'A-dwmp~gblip: 
fi)o~wJ~b dwmp~gblip~ bdwbn41tJWb ~wum bpwbg f!bn...,wq.p~1 

dwmp~gblip~ fiwdwpdtipn41tJWb fibm 

tUI{unp'fn'l "f.UI(IUI'f('UI/f>fr UI(''/JIILbJ!bfi ('P9 p{unLJ t A-J IUUI(' "
9

.,,_ 

('p t;.utJ utpJbJ!nL{JJUib Jfr t;.utJlllutbpz 1 nppb ~utpb[fr t urutl .\burJ.J"'l bp
~nL t;.UI,/ UI('JUI bnLJbUI~Uib d.£. ut~b ('"fnL ,/'j,fi('{!, 

bp~m. 'A-uwmp~gfibp flmumpdbJ! b6. wJG h. u~mJG WJG dwuw
Gwq, bpb GpmfiJ! pbptl_m.u b6. d'~h.Gnt.JG ~wfinGm~wG mbul!~&: 

bp~m. 1.-uwmp~gfibp flwuwpdbJ! bli mJG h. u~wJG wJii dmd'111• 
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(jgaq, bpb fipmfiJ! ocrmqma bfi U~h.finLJfi WltJtn~D}uht~ pmq_lfmupomq~~

fibpnq: 
llrmlUJ-bit.(! ,/" f,IU JmlUitfr Z f.w J n ('h nL itfr IU(''fhit IUJl pitnL J(c/ l 

11' bit.[! 'lfrmbit.[! n r ~IUitnitlU~IUit ),-,/ 1Umrfr9itbrfr (clt/_frit I; "flUm~IU

itnLJ E "frlUqnr .r 1Umrfr9f!' U(),) ),-J fUm rP9f! IUitqlU'i.rbit.[! u~wunqnq 

( nLitfr ""'f"LLJIUr) Jmmrfr9• hfilb itrlU ~witnitwqnr mbu.efr Jwmrfr9f! E JfrlU

qnr Jwmrfr9it 1;. IUJIIfrit.eit' b(clb itrlU P"L"r witfnfnfuhtfr ('IU'l_,IU"fWm

~frti.bre f..mqwulUr bit Jb~frz 

U(l-) A-uwmpll9~ uj-twunqnq k WJii h. u~wjli WJii dwumliwq. 
bpb lipw qbmbpuj-tliwlimJI: qpnjpg mwppbp k, pwjg ),-~g l]m~Jqwa ,1_k, 
1DJU~fiJ!fi' qp11Jr9 mmppbp p-~q }; p fi~ufiwqmfi qmzmllgz 

l•rn.f!, b(clb U()-)~E, w"fw wl'l br~nL Jwmrfr9itbrfrit f..w.fw"fw

mw .. fulUitnLJ I; ,ffrl..itnLJit dn()•) pwq.fwit'lwJez Uw~wlit, Jfrwt/_nr Jwmrfr-

9P f,IUJIUr du(A)=lz U.lumb'lfr9 br!..w.J 1;, nr U().) JIUmrfr9/r 'lbmbr

JfritlUitme• "ff! du(l-)-f-9 mlUrPbr•[nLJ I; JfrlUJit 'lf"lP9 mwrpbr (clt/_wlfrit 

p1UqJ•u"f1Um~pl_nq, ~Lfritfr 'll'"lP9 mlU('php (clfrq' P 'f1UZ"'P9' ~IU~W'flU('
d.wpwr, b(clb U(f-) .!1Ump/r9fr 'lbmbpJfritlU'i.rme 'll'"IP9 mlUrPb{' I;!.. lflUfu

t/_wJ l_/; ),-1!9• IU"fW IUJ'I 1fwmpp9p f,IUJIU(' duU•) ('IU'l_JIUit'flUJf! f..IUt/_IU

uwp ~Lfritfr 1-fr !.. f..bmi..IUpwr, eum itw{unp'f "flU('W'f('IUf/>fr (6)-fr. U(l.) 
J1Um('/r9P P"l"{' e/A) {i=L 2, •. •' TI) witpnpn{ubtfr ('IU'l_JIU"flUm~f-j

itbpf! f..wt/_IUUW(' bit Jb~frz 

lllumh'lfr9 f..bml..mJ 1;, np wubli u~ ~qbpmubpqwc\- p-lli:uJ~Ii umm
p~g u~wunqnq ),-lfwmp~g };: Uw~wlit, Jfrw.fn'fi1L[ ),-JIUm('/r91! ~wrn'l 

I; nLitbitwl zwm pwr'f mbu.[!l llJU"fbU, 

( P-~-4 
A-J,.,mrfz9f! JfrlUJn'fnLL 1;, .f!witfr "{' 'ilrw 'lbmbpJfritlUitme f..wt/_wuwp I; 

20-fr, WJupit.[!it' 'lf"JP9 mwrphp I; !.. ~w/ut/_wJ l_/; A-fr9: 

.Z,bpl.nLJ 1U"fW9nL9tJwJ (clbnpbJIUJP9 f..bmhnLJ 1;, np JplUJn'fnL( 

1--uwmp~gGbp~ mpmmqpJmtli pliJ!e u~munqn._l ummp~g k. pw•[w~wit 
I; f..pzht, "{' J 1Umpp9itb {'P pwqJ IU"flUm~J IU'b 'lb"f.f!"LJ itpwit9 'lbmbrJfr

itlUitmithpf! ('IU'l_J IU"flUm~t/_nLJ llitz 

U(l-) ),-lfmmp~ge u~munqnq ummp~g k WJii h. ~rmJii mJii dm
umlimq, bpb fipm fimump lfDJDLpJmfi DLfi~ fimqmqwplt Uwmp~!J• ope 
limJiiuthu fiwliq~umlind k ),-uwmpj-tg: 

fo{'".[!• b(clb mt/_wJ I; tt/_hpwubpt/_n'l_ ),-Jwmrf-9• IU"flU' unt/_nplU~IU'& 
h'I_UiitlU~nq nrnitbtnt/_ f..w~IU'fWfd, JIUm('/r8{!> Jbit.(! "fbm.(! I; mt/_uJJ JIUm

('P9P l;lbJbitm'i.bpfr f..witpwf..,.,z.t/_w~wit Lrw9m Jitbrf! pwJIUitbit.[! IUJ'f 
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Jwmrfr9/r 'lbmbrJfitwitmfr t/_rw, WJufrit.eit' A-/r it~wmJwJp J{r nrnz 

pw'lJwit'lwJfr 4.rwz flLUmfr f!it'lf..witnLr 'lb"f.[!"LJ f..w~w'lwrd. Jwmrfr
9
fr 

/;[b.fbitmitb('f! ~Lfritbit ),-fr it~wm.fwJp nw9pnitwl ~nmnrw~itbr 1 WJL nt_ 

[ilk {'IU'l,r IUit'flUJitbr, wl"Pit.[!it' IUJ'I J w m {' fr 9 1! lP l fr it fr 1--J lU m

r "9
1 ""~ b(clb mt/_IUJ I; ""IU""'f"LL JIUmf'P9• WUflU f..IUitrlUr.IUzqlU

~wit /fw9mJitbrf! f..wr~ I; tfritmJ p1UJIUitbl 'll'"lP9 m1Urpbr {Jqfr 4.rw' 

P 'lwzmfr9• wlufrit.f!it' f..IU~w'lwrd. JIUmrfr9/r /;tb.fbitmitbrf! ~tfritbit 1.-fr 

it~IUmJ w.fp pwqJ IUit'fwJitbr f.., f..bmf..IU('W('> f..w~IU'fW('d, ,/ wmrfr9it frit.f!f! 

~~~ ~lfritfr ),-~ 1Umrfr9: ~w~w'lwrd.IU('W['' h(clb U().) ),_, 1Umrfr9f! nL itfr U-1( 1) 
w~"''flUrd. A-Jwmrfr9• IU"flU IUJ'I br~nL Jwmrfr9 itbrfr 'lbmb1,.rpitwitmitbre 

f..wit'ffruwitnLJ bit pwq•fwit'flUJitbr A-/r itt1wmJwJp, itrwit9 IUrmw'lrJwll! 

f..wtj_wuwr I; 1-fr !.., f..burl..mplUf'' br~nL 'lhurbrJfr'i1 witmitbrit l;l "Ibm.[! 1; 
tfritbit 'll'" wumfrnwitfr pwqJwit'lwJitbr: 

.Z.brr_frit 'lfrmn'I_•IL(c/JnLitfr9 pfunuf I; f..hit9 itnr "'"fw9 nL 9wJ (clbn
1
,J._ 

Jwlfr IUJ""IP"P 1rw9nLJ. 

U'j-twunllnq ),-tfwmpj-tg~ liwqmllwpci 1.-uwmp~gli ~lii!P: uj-tw-
unqnq uwmpj-tg k: 

ll'frwJn'fnLl Jwmpfr9/r 'fW'I_wplU('it o'lmw'lnrJt/_nLJ I; 1--J '" m-

{'" 9 it b rfr f, lU .r lU {' J b.[! n L (c/J w it f..bwl..lwl itnp f, w I m lU it" z /r· 
d,/..IU~b('"f,/ IUit Jb?_• . 

n-r'l ~IU{''fP AO-) !.. B(l-) brlfnL ),-JIUmrfr9itbl' f..wJwrJb.[! hit w(& 

f.. JplUJit IUJit JIUJu1itlU~, b(clb 'f"JnL(c/JnLit nLitbit itnLJit 0-p'f ~IU(''fp IUJit

Ufpufr U(/.) 1.. V(l.) JfrlUJn'f"LL I--JIUmpfr9 itbp, "l' 

B(ic) =U(ic)A(f.lv(ic): (I\ 

'Lwfu JnLJ-hit.(! f..bmf..JW[ 'fW'I_Wipwpf!• nrit o'fmlU'fn['Jt/_mJ /; IU!'I 

~IUJmlUit frzfr IU"fW9"'9" IUit JIUJ IUitw~: Swppw qwli uwmpr!J IUitt/_witbite 
f..bml..lwl {J-t/_wJfrit (!.., f..bml..wp1Ur' A-) Jwmrfr9e' 

i .... . a. . . . ( i ). 
(2)' 

0 

"l'l! "'IU('Pbpt/_nLJ I; JfrlUt/_np ,r 1Umrfr9P9 JfrlUJit itrwitnt/_' "{' 'ltfuwt/_np 

wit~JnLitlU'fJ fr nrl.l; i-r'l mb'l_nLJ (1-<i-<n) 'f['t/_IU.} 1; '1. {' n l /r 9 ur lU {'-
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ph{' Jp ~"',{"'""{' a {iJp•J p 'I"'Zlnf9' U'1mu ~n'lJf9t UlWJ1(1W~mfi U WU\

(1~9 w'iu[w'bb'b.[! burl. t:.bml.l"'l Jwmrf9{!• 

• 1 • • <p{ A) · {I) 

( 3) 

( j I 1 I 

np[! UIIU('f'bf''l"'-,{ { Jpw•Jnr Jwmrf9f.9 JpwJh hf'whn", "{' f-r'f mn'lp 

t. J-r'l UJUih t:.wmJau'b ltbmn•J (l<:t-<n. I<:J<:n. (!h'l nrntJ' I=F j) 
'lr.JauJ { Jfr -;; (). ) ~wJw1_nr P'"'lrlw'b'lwJ PP-J o'l"'~f9' 

U.ubli up. mmppw~wli ummpftg tl'~wtfnqnq tfwmpftg };-, />pn.[! , (2) 
Jwmrf.9 p 'lbmhrJf.'bw'bme t:.au1_w"mr { a. -fr, P'"l9• eum Uf."'lJw'bfr, a=fO, 
pu~ (3 }Jwmrf9P 'lbmbrJf.'bw'bmf! r..wafw uaur { 1-f.• 

AI)-) ).- tfmmppgp ub~ gwGlJwgw"' mmppw~wli nhwtJmJunt.pJwli 
~mmmpnt.tfi! fi wt.fwuwpwqnp }; Wjq Ummpftgp. p.mq_tfwlllmUl~UWfii! QW

Juftg lJWU w~ftg tr{t npn2 mwppw~wli tfwmpftgml: 
l•rn.f! , e'bfilbr9n'l'b wnw'b9 'I<I.Jaurn<filJw'b ~umnL'fP t:.bmt.l"'l t nru 

Uf.h'lnt.r'bbrf. Pr"'''"'9fnL (iJ JllLb[!• 1) A(),) "wmrf.9fr J.wf<f.9 P""l" WUf.Wln

~m .r f! (2) .r wmrfr9 n'[ r.u.,Jwuwr"''lnt' t A(i.) .r wmrf.9 p !- r'l mn'lfr pauqJ w 

Uf."'mt1.r..,'be r;. fil•[naf, 2) A(l.) Jaumrf.9fr •uf.P9 pauqJ,..Uf.wm~nLJ(! (2) 
Jwmr/•9mf r..au,[auuwrw'lnr { A().) Jwmrf9P i-r'l utau'b pwqJau"fwu•lt

Jw'be (']. fil•[naf, 3) Ai ),) Jaumrf.9P awf.f.s pauqJwUf.Uiln~IILd(! (3) dUiln['f9"" 

t:.w1_JUUUI(IUI'["{' t 'brw'b ' nr A( 1-) ,r aumrf.9P i-r'l Uln'lf·'b 'f"LJ aur.Jf. 'brw 

J-r'l mn'le' pauqJauUf.wm~wJ <p0, )-n1_, 4}}\(),) Jaumrf.9fr '"f.P9 pauqJauUf.wm

~ntJ'b (3) Jwml' f9n1l t:.au1_auu•urwqnr t h[IUib, nr A(l-) Jwmrf.9P J-r'l 

UJUih(! 'lm.J aur•lf. 'brau i-r'l UJ'ILh(!' pauqdwUf.JUln~JU,} <p (A)-m[• 
U.t<IJ au'b9'bb'b.[! "w m r "9 'b b r" f, JU" w r rf b.[! n L (iJ I JU 'b "b r 

f, JU Jln Ill 'b " z " JU "'JU 9 n L 9" JU 'b (!' b(iJb A()-)- 8().). Ul"f.UI A( A )-f.s ~aurb
lf { w'b9'bb1 8 {). )-fr'b' 1_hrf_w1_nr fi11_n<f mwrrau~au'b J.l_,au•Jrnf.mfiJJnLhhbrfr 

o'l'bm{J !'"'' P' U.l'l J.l.w<ftnf.n<(il Jn<'b'bbrf.9 J"•r'".f!'"'b ll"'·{'{! •f.nf.turfr'bbln 1_ 

P'"'l"'"Uf.JUmltntJm[ aauf<fr9 ~JU,r '"f.P9 maurrw~w'b Jaumrfr9n1_ , Jb'b.[! 

~f,w 'b'lb'b.[! t:.hmf.Jau l t:.au1_ auu au f''llfiJ J'"h(!• 

B{ A)= UJ{ A) · - · Uk{ A)A{ A)VJ().), • · - Vt( A), (4) 

nrmb'l P"lnr U1(). ) , ••• , Uk().), V1(1-), • · ·, Vt( '-) Jwmrf.9'bhre mwr-
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f'UI~Wh h, f,J.mf.wpwr , JpwJn'/nLl Jwmf'f9hb(' bh: ~bmf.wpwr , Jpw

,{ n'lnLl ~tf.'bb'b 'bwf. 

(5) 

rfwU1rf9hh('{!l nrnh.[! JpmJn'/TILl Jwmrf.9'bbrf. W('fnW'/('JW{ubf' b'iJ , fU~ 

( 4) f,,..,,,.uwrmfl J"L h(! ~"'/'UI"''fl'1./t ( 1) mbuJ!n<fz b//wmb'b.[! , n[' b[ilb, 

orphwf/, k=O, WJUfb.[!h' mwrrw~wh J.f.w</tnf.nL{iJJnLhhb('{! ffLUln iL'('</bl 

bb Jp lMJh U[TILbb['f f,buz , ""'/."' IIL'l'l"'~f (!'i,'/ntbrruJ b'iJ.[!' 

U{A)=E • 

U.Uf."'9n<t9P' Jbr ~n'lJf.s pbr<f•uJ Jwue filn•uwmrn<J { Jpw<lw

Jw'bw~ w'bbl t:.bmf.Jwl Uf.h'lntJ('• 

),-tfwmp~gl! tf~mtfnqnq }; WJii 1. u~mJii mJii dmtfwliwq, bp b WJii 
libp~uljmgliblft }; mwppw~mli tl'wmppglibpft wpmmqpjm\~ mbu-l!ml: 

l>rn.f! l Jbb.[! W(''/bb O'fm.Jb9,h.[! h('Whf9• nr UIW('('W~Wh liwmrf.9-

'bbrf. wrmw'/f'J"'lf! .JpwJn'/nL/ Jwmrf ,'J {: ~w~w'/'urJ.wpw{' , bfilb m1_u.J 

. { ~wJw.Jnr W (l- ) JpwJn'lnLl Jwmrf9f!• "'"''" '"l'b t:.wJau,,Jb.[! I; E 
Jpau•Jnr Jwmrf.9f.'bz 'i.brl.ntJ pbr.JauJ w"i"'9n<J9f! A ( l-) t. 8 (1-) Jwm

rf.9'bbrf. •pnf<wrb'b ~f.rwnbln</. E "- W (1.) J auwr/•9'bbrf. 'bl1wmJ wJ P• 
Jb'b.[! ( 4 )-P9 ltumau'bw'b.[! 

W(A )= UJ( II ) · · · Uk (II)V1f), ) • • · V l (1. ) 

t:.w1_auuaurn<fil JTILh(!l W JUfh.[!'b' w (1\) ,{ Ulln('f9(! hbr~JU~JU91.JU,} b'lw.J mwr

('Wftwb Jwmrf.9'bbrfr aurm"''lf'l..,lf mbu.f!n.Jz 

U.lrfJ t:.bzm t "'Uf."'9nt9bl "b r f, w I Ul Ul 'b" z" 'b w t. f, wIt w 'I wr a 
"''b '1 n L "f! ' ?-f.9nL.[! A('-) h 8 (1-) Jwmrf.9'bbrf. t:.w.lwr 'lntn•fiJJmb nt'bh'b 

IUJbUf.frufr U(l-) h V(l- ) JpauJn'fnLl Jwmrf.9'bbr, nr mh'lf. nt'ilfr (1) 
t:.w<fwuaurn<fiJJ"<hf!' Cum '"Uf."'9n<9.Jautlfr, U(l-) £. V ( l-) Jaumrfr9'bbrl! lt"'

rbtfr t 'bbr~'"l'"9'bbl maurrau~aub Jaumrfr9'bbrfr wrm"''ll'!'"l'bhrfr wbu.[!n.J. 

filn ' 'l 'lr'"'b.[! tfr'bh'b (5) 'bbr~"'l'"9"<J'bhre• (1) t:.w•[wumrn•fiJJn<bb · "'lrfJ 

~wrm ... 'lf'''" ( 4 ) mbu.[!n.J !.. , tnt{'W.[!Uibl.Jntr P"''l'' JUUf.Uiln~ntJ mwrr"'

~wb d UiUI('f9nll <fmf<wrfr'bbtn.J t:.wJ WUf.WinJUU"'Uib wwrrauf/ulb J.f.u.,Pn 

fun<(ilt"'"P· Jb'b.f! ~umw'bau'b.f!, 4_brl "'Uf.b,, nr A ( l-)~8 ( /..) z 
U"wmrl:>gm!ftG Fwqlf•uGqwd"Ghr: ),-J auurrfrs/r 'l'"'l"'<ft"'rfr'b ~wrblfr 

t 'baulbl pnlnrn.J/r'b "'ll ~n'lJP9' n-pq qwpql1 uwmpftgwJftG. 1-- pmq_uwli
q.mu p qm2lCI~ t.fpm aub.Jaubbb.[! WJh pauqdwb'fWd(! ),-fr b~wmJauJp, nr/r 

t:.UIJwr 'lnr<tw~frs'bhr b'b JaunwJn<J P 'l"'zur/r {lhJh'bm'bbrfr9 ~wqJu,J 
J'phhnLJb n-r'l ~Wr'ffr J!UIIlJU~IlLUf dwurrfr9bbrf!• bra. (!h'lt:.u.bnt/r uzbu

-1!1! ~ Lfr'b fr' 

A. ).k+A 1flk-1+ - · · +Ak-tA+ Ak' (6) 
§ 15 -fr f,,..Jwd.aut'b, Ai Ju.mr/r9/r pauqJ-Uf.wm~mJe J...L t_,"- {i=O, 

431 



1, ••• , k) r:.wu~w'bw[nq npUfbu Ai J'wurpp9p pn[n{' l;lbJ'b'bur'bbpp pwq-
k . 

. .! wUfwur~m .. J' A - 1-nq, L. w"l'" ~wurtuph[nq J' '""'rf!9'bbpp 'lna..J'wpm.J', 

";wJ'wJ.wl'b bnLJ'il § 15-f!, J'b'b.J! ~Uurw'bw'b.J!I 11(' fl-pq ~mpqlt mlfbG. U~ 
UUl\1\(l~IJWJ~fi ).-pwq_lfwfiqwll ~mpb1lt }, qpb1 ll·[ll} ~wpqr A-Ummp~glt 
·mbul!ntlt 
IJ.Ju"lbu, 

:J,ru~w'l"'rawpwp, n-r'l ~wpqp wJ'b'b J'p 1.-J'wurr/!9 ~wrn'l I; 'lraJ.bL n-r'l 

"'rlf:fo J' wmrf!.9w 1f!u f.-pw'f•tw 'il'lw,tp urb ".f!""-' t1.1u"lbu, 

( 3/..2-5 )+1 )=(0 0)}.• (3 0)}.2 (0 1)}. (-5 1 )• 
}.4+2}. -3 1 0 + 0 0 + 2 0 + 0 - 3 

),-J' wur rf.9'bbrfr L. J' wurrf!9tutfr'b ).-pwqJ' UJ'b'l wJ'bbrf! J'fr2L. r:.w-

J'wUfWuturuf.tw'bna..frltm'b[' tpnfrJJ'f!wprlb.e L. pqntfnpf[. (§ 46-Jr f!J'wuurmL} 

r:.wJ'w"lwmwuP,w'bna..fll"'-'b /;t Ppn~, (6} mb''.J!P ),-pw'IJw'b'lwJ''bbpfr r:.w

t[wuwf'mfJJnLb(! npUfUU J'wmr/t9~tbrfr r:.wquJUUJ('nLf'JnL'il r:.wqwuwpwqnr 

t I.-f. J'f!L.'ilnLJh wuurf!~w'b'bbrfr J'wmrfr9'"Jf!'b 'lnrt!w~f!9ubrfr r:.wqwuw

pna..[illw'b[', Jru~ J'wurp/ry/r pw'IJ'w"l'""''t"'-J'(! ).-nq' r:.wqwuwpwqnp I; 'bpw · 

pwqJ' Ul"fU1111~J' w'b(! 'ffPtWI[nr w'b~JtiLbUI'ft}P aJ.rw I, r;a..'bbyntz U~WlJW(' 

J'.u~mpfrynqt 

'l-fr9nL.J! urqwr} I; A(l.) ).-J'wm{'/r9{!• f!~"f npna..J' 

A(A)=AY+AIJ.k- 1+- · · +Ak-tr.+Ak, 

•npmb'I k, J'wurr/!9[' ·'lf'nlwllw'b f./;t K flpq'b tubtJw'bb'b.e A(A) A.-J'wm

r/!9/r wumpuwG. w~'bbrb. 1;. 'fUI ~tf!'bf! A(),) J'wmr/!9/r l;lbJ'b'bm'bbrfr 

.wJ'bbwpwpJ.p wumfr-6.m'b{! (1,-/r 'b~wmJ'wJp )t 

),-J'utLnpp9 {1 aJ.rw n{'U[bu J'wmrfr9wJfr'b pwqJ'w'b'lwJ''bbrfr aJ.rw 'bw

:Jbll! {rltiLJlUILn{'nLJ' I; A-J' wmrfr9'bh{'/r r:.wJ' wr 'f.U1(''fW9'bbl pwd tu'bw~w'bna..

.f'Jw'b urbuna..f'JnL'b(!' t;.wJw'bJ'w'U flaJ.wJfr'b pwqJ'w'b'lwJ'bbpfr t;.wJ'wp pw

,Jtu~UI'b,a..frllw'b urbuna..f!JW~{!I PWJ9 11('(!• t;.UIII~W'i~Wt/r 1;, pwr'fw'bnu/ I; 

,zlwmrfry'bbt'/r pwqJ'w"fwm~J'wb wbmb'Iw.f.nf.tbtf!na..fJJwJ'p L. qpnJfr p.ut

.Jw'bwpwpbbpfr wn~WJ11L{iJJwJ' pt 1J' bb.J! uwr.J' tubwput~tJb~.J! J'frwJb J' 'b w-

.9, r 'I,"- p w J w b J' w b Ul l '1: n r /r fl J' /r r..wrynqt 
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'1-~gnt..J! P qwzmlt qpw mtl_wc} bli n-pq ~wpq~ 

A( }. )=Ao}.k+At}.k-t+ · · · -;...Ak-tA+Ak, 

B(A)=B}i +B1}.l-l+ · · • +B1_ 1}.+B1 

),-tfmmpltiJG.bp~. ]!UI}- npnuC bG.pwqpbG.~, np 8
0 

ummpltg~ ~tl_bpm
ubptl_n'l k, WJU~6J!li' qnjnt .. pJnLG. nLG.lt 8 : 1 ummp~g-e: UJq. dmuwGw~ p 
qwzmlt tl_pm ~wpbtlt k qmG.bt G.nLJli n-pq ~wpqlt WJUU{~ult Q1(J.) L.. 
R1().) A-uwmpltglibp. np 

A(A)=B(A)Q1().J+R1(A), (7) 

]!G.q npnut R1(1)-lt wumruwlil! t}tn~p k B(J.)-!1 mumrihuG.h ~wu pb 
RtP·)=O: U'Jnt..u ~n'llfltg, P qmzmlt tl_pm ~wpb1~ k qmlib1 n-pq ~wpqlt 
WJlilll~ur Q2(J.) L.. R2(A.) ),~lfmmppglibp, np 

(8} 

eliq. npnt..u R20·)-lt wumltumlie t}m~p k 8(1,)-lt mumruwliltg l1wu ph 
R2(1.)=0: OtU') L.. Rt0-J, ~U~ll{bu liwL.. Q2(A.) L.. R2(A) Ummpltglibp~, 
npnliJ! pwq mpwpnd bli WJU ll{WJUmlilibp~6, npnztl_nLU bG lfltwpdbJ!npbG.; 

IJ.Ju (rlbnpbJ'wJp w"'fw9"'J9b f!'b{rlw'bna..J' I; WJbUfbu 1 f!bf.Ufbu r:.wJ'w

UfwurwuP,w'b (rlbnpbJ',ufp w"lw9n'-l9f! (rlaJ.wJph ptuqJ'wh'lwJ''bbpp r:.wJ'wp 

( urb' u § 20 }t '1-f!yna...e, opphw~, (7} UfWJJ'w'bfr'b pwqwptupna..J' b'b 'bwk 

Ot (/') L. Rt (1.) J'wurrf!.'l'bbpf!' f!'b'l npna..J' R. 1(1.)-/r wuurf!~w'b{! .f.n.er I; 
8(1,)-/! wuur/r~tu'b/!9' ll.a ciLuJ'tu'btuf 

B( A) [ Q1(A)-Qr (l.)j =Rt(A )-Rt (~, )• 

IJ.p_ J' wufr tuuurp~tuh(! .f.n.er I; l-/!9• f!u~ J.wp1 J' uwf! wuurfr~w'b{! ( b(rlb 

.ewnw~nwf! ,Pwllw'lf!t!f! urw('pbp I; qpnJ/!9} ,/btl I; ~wJ' t;.w,Jwmup l-f!, 

.ew'ilf! nr 80 J'tuurr/!9 {! la/.brwubraJ.wt! 1;1 ll1uurb'If!9 r:.burt.na..J' 1; Q1(A.) 
k. R,(A) J'wurrfr9ubrfr J'f!w~na..f'Jna..'bf!' llJ'I J'wurrfr9'bbrfr 'lnl"'-f'Jna..'b'b 

Ul"fUJ9nt9b£nL r:.wJ'wp b~wurbb.J! 1 np k1:;-> l 'lbUf.J!11LJ' 

mw f'P h pm.f'Jwb wumfr~wb(! f.tuumpb'b .f.n.er ~lfr'bfr k-fry, m .. umfr 

8; 1Aol,k-l_{! ~Lfr'b{r J'wmpfrywJfrb QtP•) 1\-pwqJ'wb'lwJ'fr waJ.w'l w'b

'fWJ'(!I llJbllLt;.bm£. zwrnLbtu~aJ.na..J' I; WJ'b"fbu 1 /rbl_UfUU § 20-na..J't 11'J11LU 

~n'lJ'fry, 

A(I.)-A0B~ 1/,k-t · B(A) 

mwrpbpna..fiiJwb wumfr~wb(! hnLJbUfUU P,umnpbb .f.n.er I; k•fr9, WJufrb~b\ 

A0B:-1
J..k-f_f! ~l/t'bfr J' wmrfr9'"1fr'b Q2( A) ),-pwqJ' w'il'lwJ' /r utaJ.w'l w'b'lwJ' f!' 

U'ku~ mbuuna..J' bu~, nr Q 1(1.) t. Q2 (1,) (fr'bf.Uflln 'bwt..' R1(A) t.. R
2
(1. )) 

"A-J'wmrfr9ubrf!• npnb~ pwaJ.wrwrna..J' b'b f!bnrbJ'wlfr U[WJJ'w'b'bbrfru, 

, (!b'ft;.Whntp 'fbUf.J!11LJ' fru~w"fbu Ln mrphp ~lfrbUbl 

U"wmrlwgG .. rla Gd'wGnLpJwG l{brwp .. rJWt hfni'Gwi(IIIG pbnP .. at'wG: 

/>bl_U[bu wr'fbb 'j,zaJ.bL 1;. J'b'b~ l_na..'bb'b~ wnwJJJ' b'Iwbw~ WJb t;...,r9/r 
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Lnvtwr;, ;,wJwr· filb r;,J~wr;, br;, wr'1tn.f! uu[wrt A t.. B fil<[wJI•r;, Jwurrfr9 -

<;,bre { urlufr'i,,e'i,' P f,frJ'i,w~wb '1wzurfr !;lbJb'i,ur'i,bpn<[ ~wrzJrurl Jwurpfr9-

'i,bre): ll'tnt.u 1Jn'lJfr9• bpwb9 A-IE J.. B-E/. pbmfilw'lrfrl. Jwurrfr9r;,brl! 

r.wr;,'1fruwbnt.J b'i, A.-Jwmrfr9'i,br I. w1'1 Jwurrfr9'i,brfr f,wJwprlb.[!mfi'twr;, 

•Jbr"'Pbrl"'l ""'r9l! tnrrlrJnr .. J !; Lfrn<[fr'i, "'P'1ln'-bwrj_burnpbb: flwurfr f,bz_ur 

!; ""'u~"'r;,"'l• filb frbJ..ewb Jbr} t; f,burl..l"'l [dbnpbJwJfr bz_UJbur~mfilln'-b(!• 

P qw2w~ klbd'bfimfibpntt qwqtfm.)- A L. B d'mwprsfibpJ! lid'mfi bli 

WJfi L. d'~wJli WJli dwd'mliwq, bpb lipmGg A- I.E L. B-1-E p.Ga~pm
qph d'wwp~glibpJ! flwumpdbJ! bG: 

fu~wUf.bu, '1fr9n'-.[! A 1.. 8 Jwurrfr9'i,bp(! 'i,J,u'i, b'i,, wlufr'i,l!'i,' p 
'flU{'_Uifr </.rUI 'fnln'-filJnLb 11'-bfr WJbUf.frufr c l_</.brwubrrJUJr} Jwurrfr9, nr 

B=C -tAC· 

c-1(A-l-E)C=C-1AC-i,(C-\ EC)=B-'-E• 

UUJIJwJb c-1 I. c l.<l.brwubp<[wrl fil<l.wJfrb JUJurrfr9'i,brl! ;, ... r;,,fruwbnLJ 

b'i, JfrwJ'n'1"'-l A-J'wurrfr9'i,br: ll'b'i,.[! urbubnLJ b'i,.p. nr B--IE Jwur

rfr9l! uurru9<[b-L !; A-AE Jururrfr9e a ... fufr9 I. w'lfr9 J{rwJn'1"'L Jwur

rfr9'i,brn</. pourzJ'wUf.UJUI~bln</.· UIJufrb.f!'i'' A-1-E~B-I.E: 

4w~w'1"'Pa Uf.'i,'1Jw'i, WUf.W9n'-19l! w<[bLfr pwp'f !;: '1-fr9"'-.[! 

A-t-E-B-l-E : 

IJ.J'1 rlwJ'wbw~ 'lnJn<fiJJnLb n._'i,b'i, WJbUf.frufr U(J .. ) h V(f-) JfrwJ'n'1"'-l 

Jwurrfr9'i,bp. nr 

U(A.)(A-A.E)V(I,)=B-A.E· (9) 

~wz<[fr urn.bbl""' nr J'frwJ'n'1n'-l Jwrnrfr9'i,brfr f,wJ'wr 'lnl"'-fill"'-r;, ,._'i,b'i, 

""'~"''1wra Jwurrfr9'i,bp I. 'IP"'r;,.[! I--Jwurrfr9'i,br b'i,, (9 )-frs ~uururboub.[! 

f,burl..l"'l ""'<[wuwpn'-fill"'-r;,r;,brcr· 

U(A.)(A-f-E)=(B-f-E)V-I(f-),} 
(A-l-E)V('-)= U-t(f-)(B-l-E ), 

npnb.[! ~o'l"'"''l"rrl<[b'i, uurnp/11 

(10) 

.P.wr;,fr nr 8-1-E 1--Ju.urrfrscr 1--fr r;,~wwJwJp mbfr 1 wuurfr-o. ... r;,, 

l!r;,'1 npn'-J r.wJwUf.u.urwufrrwb JwurrfrsurJfrb pwrzJ"''i,'1wJfr w</.w'l 'l"r

rlw~fr9 f,"''i,'1fruwbnLJ t - E l.<[hpwubp<[wrl Jwurrfr9l!• "'Uf."' U(f-) I. 8-/,E 
J'wwrfra'i,brfr b~wurJ'wJp ~wrbLfr !; ~frroun.bl J''i,w9nr'1n</. pwrlw'bJ.,r;, 

l"'l"'rfrfi'Jl!' 9-ntn'-filtn'-b nt.bhb Q1(A) I. Rt IUJbUf.frufr Jwurrfrs'i,br (</.br

tfrb£!• bfiJb WJb qpnJfr9 mwppbp !;, Ufb"'.[! !; A-fr b~wurJwJp ,._'i,b'i,w 

0 wuurfrhwb, W JUfrb.[!b' A-frs ~wfrr<[wJ l_!; )• np 

U('-)=(8-l-E)Ot('-)+Rt• (11) 
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V(l-)=Q2(l-)(B-'-El+R~· (121 

O'lur"''l"rrlbtn</. (11)~e 1.. (12)-e' (9)-frs ~uur"'r;,"'r;,l!' 
Rt(A-l-E)R~=(B-f-E)-U(l-)(A-f-E)Q2 (f-)IB-f-E)-

-(B-f-E )Q1(f-) (A-l-E) V(f-) +(B -f-E)Q1(f-)(A-A.E)Q 2(A. )(B-l-E) 
lj"'J, ( 10 )-fr 2r;,nr"fr<l., 

R1(A-f-E)R~=(B-A.E )-(B -l-E)V- 11'- )Q2 (A.)(B-f-E )-
-(8 -f-E)Qt(A.) U - 1(f-)(8-f-E l+ 

+(8-l-E)Q 1 (f-)(A-AE)Q~('-)(B-l-E)=(B-l-E) X 
X{ E- (V-t(f-)Q 2(t-)+Q1(f-) U - 1(f-)-Q1 ('- l(A-A.E)Q.(l-)J(B-f-E)~, 

U.t_ JUJun._J 'lurb</.n'l .[!Wn.w~nwfr +w~w'lfrrll! frrw~wbn._J f,UJ<[wuwp (

qpnJfr• f,UJ~UJII.W~ 'fb"f..[!nuf WJb1 f,UJb'ffruUJbW[n<[ A-Jwmrfr91 .[!Wbfr nr 

£.' v-1 (A)•b, J.' u·-1(A)-b A-Jwurrfr9bbp b'i,, ~nLbbbwp UJn.b</.UJI[b 0 

UJuurfrnUJ'i,, fru~ "'J'1 riUJJUJbru~ J.J.w<[np <[uu~w'fJfr wuurfrnwb(! ~Lfr'i,bp 

1-fr9 nl_ +n.[!p I., f,burl..wpwp, wJpn'f'l "''l Jwufr wuurfr6.wb(! ~Lfr'i,bp 

2-fr.rl nl_ rf.rn.f!r' Uw~wJb 'fW f,'i,wpw<[nr l.!;, .[!wbfr nr aw{u JwunLJ 

'lurb<[n._J !; 1 wuurfr6.w'i,fr A-Jwurrfr9: 

lJ.luUf.frun<[, 
RliA-l-E)R2=B-t-E, 

npurb'lfr9• f,w<[wuwpb9'i,bln</. 1 .. -fr Jfrl..'i,n._lr;, uJUurfrnw'i,'i,brfr Jwurrfr9wlfr'i, 

lfnpdw~fr9'i,brl!• uurUJbn'-J b'i,.[!' 
RtAR2=8, (13) 

R1R2= E• (14) 

( 14) ""'"-"'u"'r"'-fillmr;,e 9"'-19 t urwtfru. "r R2 fil</.•utfrr;, J'wurrfr9l! nt 
Jfrrulb 'lP"Jfr9 .urwppbp !;, "'ll r;,,._J'i,fru~ l.</.bpwubp<[n'l !;. l!r;,'1 "P"'-J'' 

R;1=Rt• 

ifru~ WJ'1 '1bUf..[!"'-J {13) f,w<[wuwpn'-fi'J"'-r;,r;, (!b'fnLbnLJ !; 

R-;1AR 2=B 

urbu.[!{!• nrl! I. WUf.W9n'-9n'-J' !; A I. B Jwrnrfr9'i,brfr 'i,JwbnLfi'JnLb(!l 

ll'fr"'rlwJwr;,w~ Jbr;,.f! u, <[ n r b 9 fr r;, I! 'I ur r;, b L w 1r;, R2 t <[ b

r.., u b r </. w rt J w ur r fr 9 l!• , r l! A J w ur r fr 9 l! •fr , /u w ~ b r Uf n ._ J 

t B Jwurrfr9fr'i,: IJ.lr;, !;. hfilb A-AE I. B-1-E Jwurrfr9'i,brl! f,w

Jwprlb.[! J.'i,, WUf.W Wri.W't_/rb(! <[hp'l_ur</.nr fil<[n<[ mwrrw~Wb J.J.wrfrnfrrnL

filtm.bbbpn<[ pbp<[n<J' !; br~r"r'1fr'i,: 

IJ.J'1 J.J.wrfrnfun'-fi'JnLbbbpfr9 <[J.p9bbb.[! bpwb.[! 1 npnb.[! <[bpwpbpntJ' 

Ur UJnLbbpfrb J. f,wJ'WUf.WUJWUfrrwb urwrrw~wb Jurmrfr9bbpfr wpurw

'f(!PJ"'l{!\ <[br9r"'rl r;,,._Jr;, ~;.,r'l"</.• bz_wbw~b'i,.[! V(l)-n<[: Pwrlw'i,b'i,.[!, w1-

~, .. r.J.url., V(l,)-'i, (8-/,EJ-fr <[pur, (!b'f npn'-J u.JbUf.lw, "I'Uf.burzfr .[!Wbnp

'1-l! 'ffl</.fr pwrfwbwpwrfr9 J.rufu ( mb' U ( 8) ): 11.1'1 pwrfwbnLJ'fr9 Wri.W't_W9Wr} 

J"bw9nr'1r;, !;l f,b'i,9 ~Lfr'i,fr R2 Jwurrfr9l! 1 
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'bz.j"'J pu.J-u.'bntJ'(! 'Ju.pblf• ~ [.pu.'J~»'hntJ' t'Juumupbl, wu O'fm.Jis l 

t:,bml.l"'l lbJ'J'UIJi'9• npf! 'J[.pJUnntfllnLb 'J'tm'b{l 'bwl. § 62-mJ', 

{bJ'J'w: 'l-[.9nL.JJ' 

VP.)=Vo),.S+Vl),.S-l+ · · +Vs-ti+Vs, V0 1o0r 

Rt=B 5V0+B5
- 1V1+ · 

R2=VoB8 +V1BS-l+ · 

· +BV s-t + Vg~ 
· +Vs- 1B+Vs' 

(15) 

(16) 

{17) 

Fw.JUI'JUib ~ IUUJW9nL9bl lbJ'J'UIJf. bp'Jm. "ib'lmJ"bbp[.9 flb'tnuz it. 
utnUit_f.bf! ( bp'tpnp'fb W"f.W9nt9tfnLJ' ~ r.wJ' UlbJ' Ulb J.f.nt[}t u."f.JU9nLJ9f! 'tw

/,UibntJ' ~ (16) r.~nt[~nuJUpn<fJJ~»b [.pJUt/.JU9f.mfJJJUb-JUbJ'f.t_JU'Jw'b umnt'tJ'w'it 

J'bt_, b[rlb V(f.) P""lJ'Iub'fUI'ff! fn{ltJUp[.'ilt[[. bpJU (15} 'll'mfllwJ'p, R1-{r 
•f.n{ltJUpb'h mb'JLU'f['t/.{1 (17 }-f!• {lu'J np"f.bu Q().) t[bp9t[[. f:,bml.t~nl pLUl[
J' LUb'fJUJ' (! \ 

QtP-)=V0A5 - 1+!BV0 -t-VJ))..s-2+(B2V0+BV1+V~)I,5-3- · • · 

• • • +(B8
-

1Vv+B8
- 2Vt + · · · +Vs-t)• 

U.l'l umnLlfnLJ' f!. filn'l'btfntJ' ~ f!'bfJbp9n'lf.'b: 

Opp'uw~: 8tfwd- k'b 

A=(-2 1) 
0 3 I 

B=(-10 -4) 
26 11 

J'wmppg'ilkpf!.t 'l.,pw~'9 p'ilnLfJw'l:l'h J'wmpp9'ilkpf!_ r.wJ'wpJkl' k<u, l'w'bfo np p/;ptfnLJ' Hr 
J'pls.bnLJ'u ~w'bn'uw~w'u ur/;uf!p'il' 

0 ) 
' ' A-6 

nLump A h B J'wmpp9'il/;pf!_ 'iiJ'w'u /;C,, 

9-m<uklnL f.wJ'wp R2 J'wmpf91!.' npf!. pnjuw~bpUf.nLJ' I; A-<u B-f'il, 'lm'uk<ul! 

m"wppw~w'b J.bwpnjunLfJJnL'u'u/;pf J'f npbl; afJw, "l'f!.f'bprtLJ l; (A-~.E)-<u fB--xE)-fl., 
1J.Ju"'.ku1 

(
-2-A. 

A--~.E= 
0 

1 > c- 2-A 
3-A. ,...,_, -16-8),. 

1 ) ( 8+4~. -4) 
11-A ~ -16--8).. 11-'{ -

,...,_, - =B-)..E, (
40+4A -4> c-10-A. -4 ) 
-104 lt-1. 26 11-A 

UJnL'ukpp'u k<u tfbpwpkpnLJ' tfbpf}'u /;p~t>L J.bwpnjum .. fJJnL'b'il/;pf!.• wnwf}'is UJWb(!: 

'fnLJ'u.tptfnLJ' I; kp~{'U[''f:f!_\ f'UI'{J'WUf1L1111~u.tJ- -8-ntf; h UIUf.W u.tnu.tfp'u UJtrLb(' f'IU'[-
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J'w"'.wm~tfnd I; ( --7) -nt/t ~wJ'w"'.wurwujuw'b uru.t{'{'W~wb J'wm{'p9'ilb['p 

'f:f!_{'JILI[f!_ ~tfr'iJf•' 

V(l.)=( 1 
-8 

o)(-f-o ) (-+ o ) 
1 0 1 2 1 . 

' . 

I.U['tnUJ-

fd,wp~b, A-~• B-p~• pnjuw~bl"'ln'l ,fwm{'/'91!. npn2t/rnJ' l; wJ'k'bbp'il l;l nt J'fwt•

Jbf!npb'ilt Opp'uw~ 1 WJ'f:"'.P"P<u ~tf'hp 'ilwls 

§ 61. d'nfl'lWhJwb bnpdwt cllt 

U.lJJ' 'ff.mwp'JblnL bb.JJ p 'f"'Ztnf. ~lbJ'b'iJmbbpf.9 't!Ulf.J' wJ fi-[''f 'Jwp'ff. 

.IJ<Unw'tnw[. J' wmp[.9'bbp: 'lwnJU'bJ.'bw9'bb'b.g LUJ'I"if.u[. J' JUmpf.9'bbp[. J'[. r.JU

mllL't mf."i' "'JII"f.bu 'Jnl_t[JUJ Jnp'f"'bJw'b J'JUmpf.9f! I. 9nLJ9 'tm<Ub.IJ' np J'wm

pf.9'bbp[. zwm fWlb 'fUIU" f:,UIJ' Ul(' W/'1 J' UIU1('[.9'iJbf'f! bn pJ' Ul{ at. bb JUI

nUJ[ni.J'I U.1'b C wJb tfmmppgfibpe, npnfig pnp1p pfim..pmqpfli. mptfwm
libpp qmGt}nu! bli P 6rtflim4wli qwzmm_tf (h. tfrw Jfi mJ'lUJrur tfmm
prglibpe) (ilfwfi b(i npn2_ JnpqmfiJWfi tfrumprgfibpr, lilJUrfi}!fi, rfiz_UJbn 
munLll' biL lipmliJ! pbpqm_tf bG dnpqmliJmli finptfmt uhr: b(rlb P 'lwzmf. 

pn{ltUipbb t[bp9t[[. 'JnJ'"ilb.JJu [rlt[bp[. 'fU1(.U1f!• U1Jumb'lf.9 't_t:,bml.[., np 

qntfoub.P-u ktbtfblimlibpnq mtfbfi tfr tfmmprg qntfuub.P-u pt}bpr 'lmzmnv.f 
pbpqm.tf }; dnpqwliJmfi finptfmt uhr: 

lfm_J/,'b.f! w'br.pwJbzm IIIUI~J'"''bmJ''bbp: ),0 flt[f.'b t[bpwpbpmz k-p'f 

"""l''li' dnpqmfiJWfi t[wb'IUJ't 't_nl_t[ntJ' t" k-p'l 't_Uip'ff. UIJb J'Uimpf.9f! 

{l~(k-<n), np'b nt'b{l r.bml.lUJl mbu.JJf!• 

I /,0 1 0 I 
I 1.0 1 ! 

(1) 

lUll 't_bp"f. UIUWJ1 bpw 'llf.twt[np Ulb't.JntbUI'l,}f. t[('LU lf('t[Uit) t J'{lf.bnLlb 

/.0 [ilf.t/.f! P 'fW2_1llf.9• 'llf.tLUtfnr m'b't_tntbuslfJf.'b t[bpl.[.9 f!b'lr.nL"f. J'nm 
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I.) (I ) 

J'wmpp9'bbpf!. ~[p'bb'b t:.wJ'w"fwmuwfuw'bwpwp wnw1_p'b 1 bp~pnp'f £. bppnp'f 

~-r'IP Jnr'lw'btw'b 1_w'b'lw~'bbpt 

n-r'l ~wp'fp JnpqmfiJmfi. uwmppg ~nl_1_nLJ' /; t:.bmb.JIU[ mhu,e'b nL'bh

:9"'1 n-r'l ~-r'IP J'wmrfrse' 

J= 

'!hi 

0 
\ 

I . I 
h I 
_I 

0' 

(2) 

Jhl 
'UIJumb'l 'flfuw1_np w'b~JnL'bw'fdf hp~wJ'b.[!n1_ 'f'bmJ' b'b npnz ( nt_ w'b"fwJJ'w'b 

mwrphr) ~wr'lfr jl' b ... , j 5 Jnr'lwil1wil 1_wil'lw~ilbre· nrnil.e 1_hrw

.pbrm" b'b npnz ('lwrJ.lwl "l w'b"lwlJ'w'b mwpphp) [il1_brfr' p 'lwzmfrs· 

UIJ'I 1_w'b'lw~'bhrfr9 'I"Lru P"L"r mb'lhre . 'l.Pw'lb91_wd b'b 'l.('n'bhpn1_: 

·Ci-'1 nrm"' s:;?:- L w 1ufril.eV n-r'l ~wr'lfr Jnr'l .. iltwil Jb~ 1_wil'lw~e 

"fUIUl~w'bnLJ' I; WJ'I ~-r'IP Jnr'l-'btw'b ,/ wmrfr9'bbrfr (il1_fr'b £., r.wu~w

·<;.-Lfr 1;, s<;;:n: 
b~wmh'b,e ( t_'ilwtwd WJ'I t:.hmw'fWJnLJ' l.P O'fUlUI'lnrtt1_fr). nr Jnr

"'JUI'b lw'b ,/ wmrfr9'bbrfr ~wnnL91_wd .[!£!. ~wrb LP l;p 'b~-r-'lrb l \ wnw'b9 

'lfrJ'h[nL Jnp'fw'btw'b 1_w'b'lw~p 'fW'[IMPUirfri.: lltu"fbu, Ul~'bbpJ.. f;, nr 

j J'wmrfr9f!. ~Lfr'bp Jnp'lw'btw'b J'wmpp9 wl'b b. J'fr~t'b w1'b JwJ'w'bw~, 

h[ilb 'bw nL'ilp t:.bmb.Jwl mhu,ee• 

0 ) 

•n-1 

1. 0 } 

npmh'l J..i-bre (i=L 2, ... , n) ~wJ'w1_nr [il1_hr b'b P 'lwzmfrs• fru~ 

JnLpw,ew'bl_JnLp si(j=1, 2, ... , n-1) t:.w1_wuwp I; J'b~p ~wJ' 'l.P"lP• 

ei-'1 npnul, h[ilb Ej=L Ul"fUI Aj=Aj+t' 
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UG.qJnt.G.wqt)-mJpli uwmppgGbp~ d-npqwfiJWU uwmppgG.bpp uwu
G.wqnp qbtq}!li bG.. 'lrw'b,e -6.zmnph'i' ~Lfr'bb'b wt'b Jnr'lw'btw'b J'mmrf19-

i.bre• npni-9 pntnr Jnr'lw'btw'b 1_w'b'lwfbhp'b nLr,b<;. 1 ~wr'lf!.' 
lfhp J'bpJ.w1_nrw'f"LJ'b <;,"iwmw~'b I;' npn'bbl ~w'bn'bw~w'b mhue 

n-r'l ~-r'IP ~ w ,/ w l w ~ w 'b J n r '1 Ul 'b l w 'b j ,/ wmrfr9P j-/,E p 'b n L

[il w 'I r fr t "wmrfr9 fr r:.w"'"r' &wfuw"l.b" 'lmilhil,e ~wilnilw~wil mhu,e k-r'l 

~wr'IP J'bll Jnr'lw'iitw'b (1) 1_w'b'lw~p 
I "A,-1, 1 0 

/. 0 --1. 

(3) 

0 

p'bw filw'lrPl J'wmrfr9P '>wJ'wpz l.,wz1_htn1_ wn J'wmrfr9P 'lbmbpJ'p'bw'b

me "- t:.frzhtn1_, nr dk(J..) pw'l.J'w'b'lwJ'p w1_w'l 'l"rdw~fr9f!. "lhm,e I; t:.w-

1_wuwr1.fr 1-fr, ~umw'bw'b,e, nr' 

dk('A)=('A-'A 0 )k, 

• lftnLu ~n'lJ'P9• ( 3) J'wmrf.9P ( k -1 )-r'l ~wr'IP J'fr'bnp'bhpp (il1_nui 

~w J'pw1_npp t:.w1_wuwp J'p'bnp, t:.bi-9 wl'b, np'b umw91_nLJ' I; '"l'l J'wm

r~9P wnwp_p'b uJnL'bf!. b. 1_hpp_p'b mn'lf!. p_'bp_h[nL9 , t:.bmn: '1-pw t:.wJ'wp /;[' 

dk- 1(1-)=1• 

lltumb'lfr9 t:.hmb.mJ' f;, nr (3) uwmppgp liwump qwlinliwqwli 
mbul! ]; dwnwJnLJ' k-r'l ~-r'IP t:.bmb.twl /,-J'wmrfr9e' 

0 } ( 4) 

fllJ,j' w"lw9m9h'b,e t:.bmb.Jwl lbJ'J'w'b. 

bpb P[J..] oqmqpG. UJ_mmqwlinq q; 1(J..), <filA),· • • , 9t(J..) pwq_uwG.
qmtl'G.bp~ q_nt.Jq mR q_nt.jq l}tn]uwqmplt UJ_mpq_ bG., WUJ.W mbqp nt.lip 

libmh.JWl limtfwpdb}!nLp-JmG.~. 

I I 1 O' 
'f1('A) 0 

'i'2('A) 

t 

'ft('A I II 'fi(A) 
i=l J 
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ll.fiikr!.nrLb, pru<[ru~rub I; 'lf>mrur~kl t=2 'lk"I.J!f!' ~rubf. nr cp 1(J.) 
.£. cp

2
(A) fiUill_J'rub'fwJ"iibrf! pnfuru'fru('J. "fru('ll_ kb, ru"fru P p,] OI[WffnLJ' 

lfnJnLfilJnLb nLbhb ruJb"ff.uf. llt(f•) J.. ll2()') pruq_Jrub'fruJ'bk{'> nr 

.flLumf.' 

nrf! J.. "fruf,rub2_1[nLJ' /;r ru"fru9n19k[: 

U.JJJ' rub9bkb.J! ( 2) mku.J!f. Jnr'fWbJrub J' UIU1('"9" t;.,uJ'rur 

f I iJ-)'El I 0 \ 
I b-A E21 

j-I.E= (5) 

0 

• 

pbnLfilru'lrf.t J'rumrf.sf. 'lf>mwr~J'rubf!• ru1nmb'l Ei-b (i=L 2, .• • , ' S) 

bnLJb ~W(''f" J'pru</_nr J'rumrf.s f;, f.bt nr jj '</_rub'fru~f!l '1-f.snL.J! j J'ruUJ

rf.sf. Jnr'fiUbJrub </_rub'fru~bkrf! 4_krrupkrnLJ' kb f,kmJ..JW[ U1 ru (' pk (' 

{J4_krf.b' Al' A2' ••• ),t, nrmk'l t<s: '1-f.snL.e• IMJbnLC:.kmJ.., Ai fil</_f.b 

(i=L 2, ... , t) 4_brwpk[mLJ' kb qi t;.,um Jnr'frubJrub </_rub'fw~bkr 

(qi>l) !.. '1/>SnL.J! run </_rub'f•u~bbrf. ~rur'lbrb kb, '1ruuru4_nr4_ruJ tru6.J'ru'il 

t,_rur'ln<[' 

(6) 
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'IJfrrrun.htn</_ Ulrurrru~wb J.J..rupnfunLfilJnLbbkr ( 5) J'rumct/>9/> ruJb• 

Uln'f_brfr J.. UJIILbkrfr b~rumJ'ruJ'p, nrnb.J! rub9b11LJ' kb run J'rumrf.sf. 

ji-AEi </_rub'lru~n</_, J'b'h.J!, ru~bkp!.nrkb, J.kn..J! tkb.J! mru J'JnLu rub~JnLbru'f(!-

t)ruJf.b </_rub'fiU~bkrf.b: IJ.JuUlb'[/>9 f,bmJ..nLJ' f;, nr (5) J'rumr/>9/> J'bp_ mrur~ 

rru~rub J.J..rupnfunL{iJ JnL bbkrf. OlfbnL{iJ Jru1f f' JnL('ru.J!rublJnt.-{' j j-AEi </_rub'fru~ 

(i=L 2, • • • , S) ltrurktfr I; pn/ururf.bkl ( 5) mku.J!f. t;.ruJ'ru"lrumruufurub 

</_rub'fru~n</_: IJ.Jl ~b{'"f ruuruJ, j-),E Ururupr9J:~ firuuwpdh}! }; WJfilllrur 
mfiqjndiwq«}ruJrfi Uutmprgr, npr wfiqjDLfimq«}r tJ.pw npn2 p-tJntl tfhqb
prg pmgr qpqwa- hfi fimL. j J'rumr/'9/> pntnr Jnr'lrubJrub </_rub'lru~bkef.~· 

t;.ruJ' ru"lrumruufurubn'f_ t;.bml. Jru l pruqtl rub'fruJ'bbrf!• 

(lc-lct\kll, (lc-lcdk12, ... , (lc-1ct)k1 q l 
(i.-/,2)k2 J' (1c-1c2)k,2 ..• ,(1c-1,2)k?q2' 1 

(~~1c:)k.11 ,· (;,_:_).:)k~2,· ••• ·.: .(lc:_;_t).kt~t: • 
(7) 

Cb'l nrnLJ'' J'kb.J! snLJ9 thb.J! mwtf.u ruJb mk'lkrb wb~JnLbru't)" <lrru, 

nrUJk'f_ 'fr4_ru(} kb (7) pruq_J' rub'fruJ'bbrf!, .J!Uib" nr 9rub~ru9ruJ rub~JIIL

bru,JruJf.b A-J'rumrf.sfr J'bp_ ~rurbtfr I; urn'lbrf. J.. t;.ruJ'rubnLb uJnLbkrf. 

urk'lrupnfuJ' rub OfbnL{J JruJ' p rub~! nL bru'lJruJf.b I; lbJ'bbmbb{'f! ~ruJ' ru</_nrru~ 

prur urk'f_rupnfuku U.1u 'lf>urn'lnLfilJnLbf! C:.rur~ru<[nr I; t;.ruz<[f. run.bkt boul, 

f,ruUlrufrulm.J't 

'1-f.snL.J! q~b ruJ'bbruJ'bJb I; qi [il4_brf. J'kp_ (l=L 2, ... , t)t 

'tzrubiU~bb.J! en-H-l(A)-n</_ (7) ru'l_JnLuru~f. i·r'f UJntbru~nLJ' 'f('</_ruJ pruq_

J'rub'frulf'iikrf. rururru'lrJrulf! (j=L 2, ... , q). rutuf.b.J!b' 

t 

en-j+l(A)= II(lc-),i)kij' 

i=l 
(8) \ 

f:[ilb run JruJ'rubru~ j-r'f UJIILbru~tJLJ' ~-b 'fruUlrur~ urb'f_b(' ( nrn 2 i-krf. 

f.ruJ'ru(' ~ru('nt[ /; "fruUiruf,bl, nr qi<il• ru"fru (8)-p J'kp_ f,ruJ'ru"fruurruufurub · 

pruq_J'ru"fruur~f.tbk('f! ~f,ruJ'rurkb.J! f,ru<[ruurur J'k~f.z .P.rubfr n('J f!UUI "frul

Jrubf., Ap A2, ••• ' At fil4_brf! urrurpbr bb, ru"lru (7) ru'l_JnLUIU~" i-r'l 

uJmbru~nLJ' tr4_ruJ fJruJf.b kr~rub'lruJ'bbrfr ruuurf.6.rubbbrf! q_nLJf run. 

9.nLJf pnfuw'lrura "lrurq bb: l,bml..rup,.,r• 4_br!..nLJ' ru"lru9 nL9 4_ruJ thJ'

J111Jf. f,f.J'rub <lrru, urrurrruf[tub J.J.rufnfunL{iJ JnLbbbrfr OfbnLfilJruJ'p 'ffr• · 

mrur~<ln'l rub~JnLbrutdruJf.b J'rumrf.sf. J'bp_ brrub.J! ~-rn'l kb .pnfururf.b-

"_bt f.rk'ils en- j +l(A) wrurru'lrlrutn</_ !.. nrnz fil<[n<[ J'f.ru4_nrbbrn4_ I 
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(9) 

j-t.E- \1 0 ,,_q+l{::_,{>) 

~ en(~) 

.t,blig uw kt ln~li~ j-I.E tfwmp~g~ npnlibt\l qwlinlimqwli mbul!~: 
/> n , (9 )-fr .!b'l_ 'llfuw4.nr w'h~JnL'hwqbfr 1_rw qur'h1_ntz P"l"l' pwq

.!w'h'l~.!l'fr 1111_wq 'l"l'Jw~frs'hkp£!. t.w1_wuwr b'h .!b~fr I.. WJ'f pwq.!w'h

'lw.!'hbrfr9 f"Lf'W.[!WblJnL{'/!' (6) "f"'JJ wbfr z'hn{rf./r1_' wnwb!! J'iJw9"f''ffr 

p.w<fw'il1_rrL.! t 'hwfunp'ffr 4_pw: 

0 

l' 

Tl.Ju 9-l''l ftwr'lfr Jnl''lw'IIJw'll Jwurr/ro[• r.wJu•r (7) pw'{•fw'll'lwJ<ulrl'fr W'lJnL

uruft'll nL'll/r r.burb.JW£ urlrullf!.' 
(~-2)3, J..-2. }.-2, 

p,-5)2' (~-5)2, 

flLUurfr j Jwurrfrofr w'llofrnofrnfulrlfr pw'{Jw"lwurftfr'l.'lllr{' ftlfr<ulr'll . 

e9(~)= ( ~-2)3(~-5 )2, 

e8(~)=(~-2)(~-5)2 • 

e7(~)=~-2 

l'"''I.Jw'll'lruJ<ulrrf!.• ruJ'll JwJw'llwft lrrp e 6(~)= • 0 0 =et(~)=l• 
1J. J,/, Gpp ,/b'iJ.[! un4_npbsfr'iJJ! (!ULn ur1_wd <fnr'fwbJw'iJ 1 ,/ wurp/r9fr 

I c Q 1. ,r I. I. ltw'hrr'hw~w'h urbu-
urbu.[!/r' Jfrwblf•Jfrs 'ff'bl 'iJpw punLt• W'ff't•l_ WLnf't•91' 

1!1!• ~wrbLfr t "'"i"'9"L9kL r.burlrJwl [ilbnpb.!w'h. 
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bplfmo dnpq.mGJmli ummpftglibp G.umli bl WJii L.. uftmJii WJii dm
tfwG.wq_, bpb lip~lil! qmqtfqma- bli uftL..Iim.Jii dnpq.mliJmli l{wGq.wqG.b
pftg, WJUftfiJ!fi' mwppbptjnt.tf b(i, pbpi.J..u, tfftwjfi WJIJ. qwfi'}ruqfibpft '}W
uwl{npmopjWUp qt}uml{np wliqjnt.liwqb-ft bpqwjli}!nl{: 

/>u~w"fbu, pwq.!w'h'lw.!'ithrfr (7) w'lJ"Luw~l! Lrfr1. rrpnz1_rrL.! l;p J <lrrr

'l..,'htru'h .!wurrfrsfr <fnr'lw'hlw'h 1_w'il'lw~'hhpfr t...,1_..,.[!wtlnLn1_ lt 'hpw .!bp_ nl_ 

Jfr ~Gf'Uf l/;(' wpurw9nl4_nLJ 011'1 Jwurf'fr9fr lflfuw4_np w'iJ~JnL'iJw'fJfr bp~w~'iJ

.pn1_ <fnp'fwbJw'h 1_w'il'1w~'ilkpfr 'lwuw1_nprrL{iJJnLb(!Z U.Juurbtzfr9 t.kurltnL.! !;:, 

nr k[ilb J J.. r d-nf''lw'hJw'h .!luurrfrs'hkrl! o<fur4_wJ k'h Jnp'lw'hlw'h 1_wb.

'l"'~'ilkrfr Jfrl..bnt Jb f.w4.UIJ!Uic}nL ""' Ul"fW 'iJpw'iJs f.wJ Ul"fWUIUIUfuw'iJnL,/ I; 
pwq_J Ulb'fw.!'iJG rfr .!frlt'iJnLJ'iJ ( 7) W'l_JIILUW~(! it' f,b,ltwpwf'' .!frlt'iJnL J'iJ ( 8) 
pwq.! w'il'lw.!'ilbrl!' U.l""ffrun4_, j-AE lt j' -AE p'bnLfil..,qrfrl. .! wurrfrs'hb

l'l!'il oJ,1_wJ b'h .!fr/.r'ilnLJb w'ilrfrnrfrnfr•ktfr pwq.! WUfWur~fr l_bkpn4_, Ill Jufr'hl!'h' 
C.w.!wrJbl! b'h J.., t.burltwpw{' , frrk'hl!' j J.. r .!wurrfrs'hbre 'b.!w'h b'h: 

t.,w~w'lwraruprup, b[ilb j /.r r <lnr'l..,'hJw'h ,r..,,rfrs'hkre 'h.!w'h b'h, 

Ul"fW 'iJrrm'iJs p'iJnLfiiUI'ff'frl. .fwurrfrs'iJkr'iJ Odur1_wJ Ub JfrltbnLJ'iJ wbrfrmfrn

fuktfr pwq_Jw"fwur~frt'hkru1_: {tl-,'1 (8) pwq.!w'h'l..,,/'ilhpf! j=L 2, ... , q 
C.w.!wp tfr'ilb'iJ "'J'f w'hrfrnrfrnfublfr pwq_.!w"fw"'~frt'hbf'fr9 'ilrw'h,e, nrn'h.[! 

.!frw1_nrfrs urwrphr b'h: Uw~wJ'h, (8) pwq.!w'h7w.!'hbrn1_ 1_brw~w'il'l'i.t4.,t.! 

!; pwq.! w'b'lwf!Lbpfr (7) wtzl"'"..,~l!' U.1'h !; ' ( 8} pwq.! wb'lw.!'hbrl! 1_kt'LmJ-

1_nL.! b'iJ 'fdwJfr'iJ pwq_Jw"fw"'~frl_'iJbf'fr wu,frf.wbbGflfr wrurw'lf'JW[/r• .[!"'

'hfr "I'' /•'hl"fbu ..,l''lb'b ..,"1..,9"L91_..,c} !;, WJ'I t,..,,~nLfiiJnL'hn1_ oJurr[wJ 

b'iJ p'iJnLfiiUI'ff'frl. ,f..,,('/r9fr Ulblfrnrfrnfrrblfr pwq_J Ul"fW"'~frt'hhrf!' sw'iJ~UI

swJ dn(''fW'iJJwb ,/ U1Uif'fr9fr {:,..,,/ Ulf'l (7) W'JJULUW~'iJ !;[ t:.b'bs J/Wlf_lf 1_wJ !; 

' 'ldwJfr'h pwq.!ur"fwur~frt'hbl'fr ruJ'h P"l"l' wuwr/.klw'f"LJb wu,/rf.w'h'bbrfrs• 

"l''l'il9 1_br b'il wJ1_nL.! (8) pwq.!w'h'l..,.r'i.tkrl!' 'l,hf''l.'""fbu, (7) wtzlnL

uw~·n1_ 1_bpw~w'il'l'hr[nL.! b'h htw~bmwlfr'h rlnr'l"''i.ttw'il .!wrnrfrs'ilbrfr Jnp

'fWbJw'h 1_w'il'lw~'ilbrf!• J"Lrw,ew'hlJ"'r (),-J,i)kii p..,q_Jw'h'lw.!fr (7) ..,'1_ 

lnLuw~fr9 t:.w.!w"fwurwufuw'hm.! !; ),i fil4.fr~• 4_bpwpbf"''l kij ~"'l''lfr rlnr

'l"''hlw'h 1_w'h'1 ... ~' Urw'i.tn1 W"f"'9"L91[wJ J;, "I' j lt r .!wmpfrs'i.tbrl! ~wq.!e-
4_..,,} b'h .!frl.r'hnLJb <lnp1 w'hJw'il 1_•u'h'lw~'bbrfrs lt ~"'f"''l b'h, [ilhrltu, "'"'l'
pht•1.kt .!frwJ'h '"~•rw'"~•s '1wuw1_nrmfi1Jw.!p: 

U.Ju {ilbnrb.!u•Jfr9 f.burlrnL.! !;, J..,u'ilw1_npwp..,r• "{' wfiqJDl.UUtq~-

b-mJftli tfmmppgl1G. liuwli dnpq.wliJwli tfmmpl1gli ftliJ!P. wlilunt.limqa-mJftG. 
J. h. DJl bpqnt. mfi~JD'-firuqOmJflli tfrumpftglibp fiuwfi ofi mJfi L.. uftwJfi 
UIJG. drutfrufimq, bpb umwgtlnu.f bli tfbllJ~ UJnt.uftg' q1}uruqnp wG.qJnt.lim
qeb-ft 1lpu1 qpqmt} pqbp~ mb'lwtpn}unt.pjwtl'p: 

U'aumrf.gJ. Flrrnufe dnrqaaGJauG Gnrtfmt Mtla: l;[il b P 'lwzurfr l;[b

.!b'ilur'hbrfrs ~·uq.!wJ A .!wurrfr9f! pbpl{nd k dnpq.mliJwli linptfwt O.ltft, 
WJufr'h,e'h' 'h.fw'h I; rlnr'lw'hlw'h .!wurrfrsfr'h, wUfw, fr'bt"fbu t:.bwltnL.! I; 

4_brltm.! "'"iru9nLs1_wd [ilknrb.!wlfr9• A tfwmpftgft fimtfwp dnpq.mliJwli 
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fiopuwl Q.L.~ npn2tl,in.tf k Upwpd-bfnpbli.' qtJumtJ.np wfi~J01..(itucp~·p tl,pw 
d-npqmG.pnG. tJ.mG.qw~G.bpp qwumtJ.npuwG. ti2mn1..pJwup.: "'w1J"w'b'L UIJ'b 

pUI'bp t:.wJ"UirJ "rUf"'"I.P A J"wmrf.9e ~wrbtf. tf.'bp WJ'IUfP"P mbu,ep pb

r"L' 9"'19/; mr4_nLJ" t:.bmf.JW[ f_ibnrbJ"wlnLJ", nrp U1UfW9nLJ9f! J"pwJ-wJ"tu

'iJUI~ UJUILP" I; 'f"rJ'bw~w'b b'lw'bwf A J"wmrf.9f.'b 'bJUI'b rlnr'lw'blw'b J"wm

rP9£! 'f"''bbtnL t:.wJ"wr, bpb WJ'lUfP"P rlnr'lw'blw'b Jwurrf.9 'f"lnLf.JinL'b nL'ilp: 
/!'iJ'f nrnLJ" 'iJ~wmb'iJJ!, nr p 'I W 2_ Ul n L J" 4_brwJh[pnLfilnL'iJ(! 'bzw'bw~nLJ" 

f;, nr tfrnfuw~br"l"'l J"wmrf.9P P"L"r /;[bJ"b'bm'bbre ~UfwrnL'bw~qb'b p 
'l:wzurnLJ": 

P qm2mr kibubfimlibppg qwqumc} A tfwmppg~ p.bptJ.nt.tf }; P 
J}W2\DD\.U dnpqwliJmG. linptfwl O.h.p WJU h. upwJli WJU d-mtfwG.wq, bpb 
A ummppgp p.ntnp p.linqa-mqppi. mptfwmlibp~ qmlitJ.nd bli lint.Jii P 6ptf
lim~mli qw2mnd: 

f>r"J!' b[rlb A Jwurrf.9e 'bJIU'b I; J-nr'lw'b1w'b j J"wmrf.9 p'b, UIUfw 

"'1'1 br~nL J"wmrf.9'bbr'b nL'bh'b Jpl..'bml'b p'bmfiw'frPl. wrJ"wm'bbre: Uw

~-J'b, j JwmrP9P p'bnL/Jw'trPt UlrJ"wm'bbre 'fur'b4_nLJ b'b wnw'b9 nrt./; 

'IJ-4_wrnLfilw'b • .ew'bp nr j-IE J"wmrf.9P 'lbmbrJ"f.'bw'illn£! t:.wqwuwr I; 

'flfuw4.nr w'i.~~nL'iJw'fJp •[rw 'fur'iJqn'J. 'i.rw /;[bJ"b'iJw'iJbrp wrurUI'frlwtf.'i., 

"'Uf"' Jj-/..Ej pw'I.J,'i.'lwJ"e P 'l"'zurp 4_rw 4_br I; ,Jq_nLJ 'fJw1p'b pw'l

J,Ufw"'~Pt'ilbrf. £. 'brw wrJ"wm'bbr b'i. J,unwJnLJ" j J"wmrP9P 'ttfu ... 4_nr 

a.'b~lnL'b..,'fJp 4.r= 'tr4.wJ P4."re £. Jpw1'b 'ilrw'i..e: 

~-~"''l"'ra"'P"'r' '1P9"LJ! A J "'"' rP9P pn t"r p'ilnLfi"''frP t "'rJ ... m
'bhre 'f"''i.4_nLJ" b'b 'bnLt'i. p 'IW2_UliiLJ"t bpb A-),E J"'"'rP9P 1-p9 urlllr

pbr w'iJpnpnfuhtp fliii'/.J"WUfWUJ~"t_'i.bre [p'iJb'iJ 

(10) 

IA-/..EI=(-l)nen-q+l (A)· · · en-l(A)en(A)• 

f>r"J!' A-/..E J,"'rP9P £. 'i.r"' ~w'i.n'i.w~,'b J"wurrP!IP 'lburbrJp

'iJ,'bur'bbre ~"'r"'l b'b Pr"'rP9 ur"'rP"r4.ht Jp,l'b t;.,UUJIIIUJnL'b fl"''I.J-

Uf1UUI~"l""' nre Pr"'~"''i.mJ t;.,q_,uUir I; (-l)n, .eu.'bp nr t:.b'b9 UIJ'1-

Uf"""'b I; A-/..E p'i.nLfiw'trPt P"''I.J"''il'lwJp wq"''f 'f"rJ"'~P9l! 1 ll.t"UfP

unq, (10) P"''I.J"''ii'I"'J'ilbrp pqnLJ" l~"''il 'lr"IP t;.,q_,u,r'ilbr, "'1'1 P"''l

J,'iJ'I,J'i.brfr "'""'fd."''i.'i.brp 'f"LJ,re t:.."-"'""'r I; n-p £. 'ilr,'i..e P"l"

re P '1"'2."'P "-r"' 4_hrtnLJ4_nLJ b'b 'fct"'IP'il "'r"'"''lrPt'ilhrp f"-hrt.P'ile 
2.'i.nrt:.pq "'I'll P"''bp, nr, (!UUI Uf"'IJ,'ilp, A-/..E P"''I.Jw'ii'I"'J'i. orlurqwJ 

t "'I'IUfP"P qbrJ.nLJnL/JiwJ"p): 

1-p9 nL11 (8)-e (10) P-'I.J"''ii'I,J'i.brp 4_brtnLJnLf.JinL'i.'ilbr'il b'b 'fJw

JP'il '"r"''"'lrPt'ilhrp wuurpb.w'b'ilbrn4. '"r"''"'lri'"LP: en-j+t p.wqumliqc:
u~ j=L 2, ••• , q mwppmqmG. p.ad-mG.mpmplibp w'bqw'bb'b-11 'brw (8) 
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rJ.hrtnLJnLfilw'i.. Jbt_ J"ur'i..n'l. '"'"l'Pbr 'fJw1p'i.. br~w'b'lwJ'bbrp Jb~p9 mwr

pbr .uumpi:.w'i,'i.bre, Ul J"P'i..e'i..' 

(/..-l.dkli' (/..-/.2)k2i' • • . '(/..-/..t)ktj, 

{10 )-p P"L"r PUI'I.Jw'i.'lwJ'i.brp urwrrw~ ... 'i. pwJ-w'i.wrwr'i.br'i. w'i.qw

'bb'i...e A tfmmppgp mwppw~mli p.wd-wlimpmplibp "- 'lr'"'i..J! '"r"''"'frb'i..e 

(7) W'J.I"Luw~p urbu.en4.t ll.trlJ 4_br9'bb'b.e n-r'l ~wr'tP j rlnr'lw'i.l..,'i. 

Jwurrf.9e• ~w'I.JqwJ '"l'i..Ufpup J-nr'l'"'i.lw'i. qw'i.'IUI~'i..brP9' nrn'i..e nrnz

r[wJ k'i. t:.bmt.lwl ~brUf• A J w Ul r "9" In L r Ul J!UI 'i. tIn L r [(/..-},iJk ij 
ur Ul r r IU ~ Ul h p 1U J- 1U h 1U r Ul r " 'i. .; IU J" IU Uf IU Ul IU U fu W h b 9 'i. b h J! ), j 

pqp'i. 4_brwpbrn'l kii ~wr'tP rlnr'l'"'btUI'i.. qw'i.'lw~et IJ.~'i.b
r£.1;, nr j-/..E J"wurrp9 p 1-p9 urwrpbr w'btfrntfrnfuhtp pw'I.J..,Ufw_ur~pl'i..br 

~lpi.b'i. (10) P'"'I.JUI'i.'lwJ'i.bre £. JpwJ'i.. i.rw'i..et flwmp A-/..E £. j-/..E 
J..,urrp9i.bre t;...,Jwrrlb.e b'i.. £., t.burl..wpwr, A JwmrP9£! 'i..Jw'i.. I; j rlnr

'1w'b1w'b J"wmrp9p'i..: 

1

- 16 --17 87 --1081 
8 9 --42 54 

A= 
-3 --3 16 -18 
-1 --1 6 -8 

Juunl'P91!.' 
A--/..E Jwml'P91!. un1_npw~w';, lz'lw';,w~n1_ plzplz["" ~w';,n';,w~w';, mbu~p, ~urnw-

'bw';,l', "l' "'l'l Jwmpp9[• JbfJ_p9 mutppkp w';,pnpnfubtfo l'"''lJ"'"l"'"'~h_';,lzpf!. ~Lfo';,k';, 

e4(A)=("--1)2(f..+2), 

e3(f..)=A=1 

l'"''IJw';,'lwJ';,bpf!.t U/z';,~ m/zu';,,LJ /z'j,~, np A Jwml'P91!. plzp1_uJ t J"l''lw';,Jw';, ';,,['_ 

Jwl tlkp ';,nLJ';,pu~ ""'9P".-,"'l P1_1zpp 'l"'2"'uJt "bpw mwppw~w';, pwJw';,wpwp';,kp b';, 

~w';,'lfouw';,nLJ (/..-1 )2, /..-1 k "-+2 l'"''IJ"'';,'luurbbpf!. k utJ'l "lwm-G.w,.n1_ A Jwrnppqp 

Jnp'lw';,Jw';, ';,npJwl tl£. t ~w';,'fpuw';,nLJ 

Jwrnpfo91!.' 

\ 

1 1 0 0 
0 1 0 . 0 

i= 0 0 1 0 

0 0 0 -2 

bpb Jk';,~ U"'.-,~"'.-,"'IP.-,~ '1"'.-,bl wft i.1_bpwukp1_w.). Jw"'l'P91!.• "l'l!. A Jwrnpfoul!. 

pnfuw~bl'"l"LJ t j Jwmpp9p';,, "'"l"' "lktn~ t O'fm1_bp';,~ ';,wfu"l''l "l"'l'"''ll'"'fJ>J:t 1_kp-

1nLJ wp1_w.). 9"L9nLJ'blzpfo9• 

445 



"bwfunr'J. wr'fJnLb~bbrfr t>frJ'wb 4rw ~wrn'f t- IU"f.IU9nl91.bt, 1_br-

1_UI"fbu, J' Ul UJ r /r 9{! Ul b ~ J n L b IU 'f .. Ul f /r b UJ b U ~ /r p b r b f n L 

r, b UJ" JW l Ul b r, r Ul J b 2_ UJ U P IU "Ul r IU r "f. Ul J J' IU b £!' nrfr9 wbJ'p

p_w"fbU p{unLJ' t- § 33-nLJ' IU"f.U19RL9"UI .. Ulb~JnLbUI'f .. UIJfrb mbu~fr pbrbtnL 

pw1_ wrwr t:,UIJUIWbfr 2(!1 

P qwzw~ lqbubG.wlibpftg l}wq_uwa n-pq l}wpqft A uwwpftge pbp
tl_nLtf}; mli~JDl.filll qc}mJftli mbu_(!ft WJ fi 1. uftm Jfi WJ (i dmumfiwlJ, bpb fi(lm 
p.lint.pwqp~t uwwp~g~ en( A) tJ. bp~~li wlitJlntftnlubl~ p.mquanqmw~t~ P-"l np 
mpumwlibpe qwGtJ.nuf bli p qwzwnd, efiq npnt.U WJ'} wpuwwfibp~ pe
tJ.nt.u t!J.mfi p.mq_tfmUJ.WW~~ wpt.fmwlibp: 

Prn~, J'wmrfr9fr pbrb£(! wb~JI1LbW'f .. U1Jfrb mbu~fr t:.w1_wuWrUI'l_ni' 

t- WJb"f.frufr JnriJ.UibJWb mbu~fr pbrblnLb, nrfr pn£nr Jnr'J.WbJIUb tfUI"ii

IJ.IU~bbr'iJ nL'ilb'b 1 ~Uir'll!' ll.u ~br"'. UIUUI .. , A J'Uimrfr9fr pnt"r UJUir

r-~w'b pwJu,'bwrUifl'bbrl! "ibm~ I; Lfr'bb"il Uln.Wt_fr'b wumfr-G.w'bfr pw'lJ' Ulb-

'J.wJ'bbrt UUI~WJb• ~-'bfr nr A-AE J'UI .. I'fr9fr pntnr w'b<frmfrnfubtfr 

pwqJ' IU"f.IUUI~fr t'bb rl! t:.w'b'lfruwbm J' b'b e n( A) pwqJ' WbiJ.wJ' /r pwJw

bUirwr'bbr, Ul"f.UI 1_brt_fr'b "f.UIJJ'UI'b£! t:.UI1_UiuUirUI'lnr 1; UIJ'b pw'bfr'b, "r 

en( A) pwqJ' UlbiJ.wJ'fr pntnr LnUirrw~Uib pUIJw'bwrtur'bbr'b NL 'b/.'b 1 UIU

mfr-G.w'b[!, "f'l! k "f.Uit:.w'bt_1_nLJ' /;r w"'.w9nL9bl' 
~ 

§ 62. 't.J~wqwqnqb pwqdwbqwd 

'l-fr9nL~ m1_tu .. t- P 'lwzmfr l;lbJ'b'bm'bbrfr9 ~wqJ'w .. n-r'l ~wr'lfr A 
~IUILUI~nLII/r J' wmr/r9{!' b[il b 

f( A)=a0)..k+a1)..k- J+ • • · + ilk- tA+ ak 

~wJ'w1_nr pUI'[J'w'biJ.UIJ' I; P[AJ o'lu·~fr9• Ul"f.UI 

f(A)=a 0 Ak+:z1Ak- 1+ . .. +ar:- lA+akE 

J'UimrfrYl! ~~"t"-f' f(A) pwqJ'w'b'J.wJ'fr wpdb_(! A=A 'J.b"'.~nLJ'. nL2_w'lrnL

{rfJnL b 'lu'ra'bb'b~ WJb pw'bfr 1.r-· nr f(),) PUI'l_J'tub'IUIJ'fr wqwm tUb

IJ.IUJ'b WJIJ. 'lb"'.~mJ' pwqJ'w"'.wm~1_nLJ' I; A J'wmrfr9fr qrn Ulumfrluu'bn1_,. 

WJufr'b~V E J'frw1_n r J' UIUJrfr9n1.: 

~b;UJnLfillwJ'p UUJNL'f1_nLJ' J;, nr b[ib 

f( A)='f'O.)+'H'·) 

~wJ' 

fl A)=u(l,)v(l.) , 

Ul"fw' 
f(A)=rp(Al+HAJ 
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U t:.wJ'W"f.UIUJUIU{uUibWpUiro 
f(A)=u(Alv(A), 

b[ilb f(A) pwqJ'wbiJ.WJ'(! A .J'wmrfr9n1. '1wra1_nLJ' t- 'lr"• wr 

ufr'b~'b' 

f(A)=O, 

LU"f.UI A J'Uimrfr9l! ~-'b1_w'bb'b~ f( A) pwqJ'wbiJ.wJ'fr ummpl19WJft6 wpuww 
~UIJ' ( WJbutb'[, nrutb'[ IJ.UI l.fr ~Uirn'f fiiJnLrfrJ'w9nLfiiJnLb Wn.Uil_UI9bb£) NL'[• 

'fUI~fr' f( A) pUI'l_J'UI'b'J.UIJ'fr wpumwt 
Uubli u~ A UW\0(1~9 liwliq~uwlint.U k u~ npnz nt {{_(lDJmlJwli p.mq_

uwliqwu~ wpumwt 
f•rne, J'b'b~ 'lfrUJbb~, nr pnlnr n-r'l ~Uir'ffr ~wn.w~nLufr J'wmrfr9-

'bbrl! p 1J.UI 2_UJ/r 1.rw ~UI'l_J'nLJ' bb n2-l_Uipwbfr 1_b~urnrUI~Wb UJUirW .. nL

fiiJnLbt ll.JuUJb'ffr9 {:,bUJUnLJ' /_;, nr n 2+1 J'wurrfr9'iJbrfr 

An
1

, An2
-

1,+ . . • +• A, E 

ufrumbJ'l! 'l .. "'l'bnrb'b ~-fuJ"'l t" P 'J.Uizmfr "-r"'' "'Jufr'b~'b' P - mJ' 'lnJnL

fiiJnLb nL'bb'b Ul[b"f.frufr a0, a: 1, • • • , iln•• iln•+l t"tbJ'b'bm'bbr , nl_ pnlnrl! 

{:,UI1_WuUir 'lrnJfr• nr 

a0An2+a1 An2-1+ · • • +an2 A+an2+!E= 0• 

ll.Ju"'.frun1_, A J'UIUJrfr9l! wrJ'UIUJ t:.UibiJ.frUU19W" 

'I'P-)=a1)..n2+ a1)..n2 -t+ ..• +an2A+an2 + J 

ntqrnJUI~Uib PUI'l_J'UibiJ.wJ'fr t:.UIJ'Uir , nrfr Uluutfr-G.w'bl! tfr 'lbrUI'l_Uib-

9nLJ' n 2- 'bt 

A J'Uimrfr9l! "'rJ'Uiut t- .. Uin.UifnLJ' 'b"'"- J'fr ~w'bfr "'l'b"'.frufr P"''l

J'UI'b'J."'J'bbrfr {:,UIJ'Uir, nrnb9 UI"UI'l 'lnr .. UI~fr9'bbrl! "UI"WUUir bb J'frUI-

4_nrfr• PUI"UI~Uib t- 1_br9'bbt A J' Ulmrfr9n1. qrn 'l"'r~'bn'l 9Uib~UI9UI .. nl_

'lrn!W~Uib pUI'l_J'UibiJ."'J' "- pwJUI'bbt "'!'1 pwqJ'UibiJ."'J'l! frrb'j, "'"-"''l 'lnr

.. "'~9fr 1_rUI' 1 UI1.UI'l 'l"r .. UI~9n1_ •uJ'b'bUI<frn~r UluLnfr-6.w'bfr pUI'l_J'UI'biJ."'

J'l!, "rl! 'lrn I; 'J.Uin.bnLJ' A J'"'mrfr9n1_, ~nt1_nLJ' I; A J'wmrfr9fr litJ.m
qmqm.JG (u~liftumt) p.wq_uwliqwu: t~UIUJbb~, nr A uwmpftgft litJ.wqw
qnt.Jii p.m{{_UWfi'}WUJ! D(lnztJ.ma k Uftmpdbl!D(lbfi, ~Uibfr Rf' UIJIJ."ffrufr br

l[nL pwqJ'wbiJ.wJ'bbrfr m"'rPbrnc·PJnLb(! ~nL'bb'b"'r "'"-btfr <frn~r wuLnfr

hUI'b, ~UI'b 'brUI'b9 fr9 J"Lrw~w'bunLrf!• PUllS 'bnLl'b"lbu 'lr" ~'l"'n.'bwr A 
J'UIUJrfr9n1.t 

A uwwp~gntl_ q_pn qwpnnq wtfbli uft t{A) p.mq_umliqwu mn.wlig 
ulimgnpq~ p.wdmlitl_nd k WJ'} uwwp~gft m(A) litJ.mq_wqmJS. p.wq_umfi
q.wuft tl_pm: 
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f( /, l=m(A)q(A)+r(A), 

nrUJluz r(A )-f. wumf.b.w'bl' pn.f!r I; m( A )-f. wuUJf.b.w'bf.9 , 

f(A)=m(Alq(AJ+r(A) 

"- I(A)=m(A)=O t.wr/_wuwrnLflJnL'bf.!l t.bmbnul t- r(A)=O, nre t.w~w

unul t' 'brJw'lw'fnLJ'b pwqJ'w'b'lwJ'f. uwt.J'w'bJ'w'bet 

flJ<fJ' w"lw9'1L9b'b.[! t.bmb.Jwl [<lbnrbJ'w'b. 

A uwmp~g~ !iqwqmqnLJ(i pwqum!iqwu~ fiwueGI{nLU }; A-lE 
pGmpwqph uwmp~g~ e0 (A) qbp2~li wG!fmpn}ubt~ pwqtfwUJ.wmfitlt 
libm: 

ll "lw 9 n L 1 ,'J' f!Jwt."'.w'bblnr/ § 59~f. 'bzw'bw~mJ''bbre b. 

'l"rJblnr/ WJ'iiUlb'l.f. wr'IJ"L'i..[!'bbre• ~wrbLf. t 'lrbl 
(-1)" I A--AEI =dn-t(A)e0 (A) 

t.wr/_wu wrnLflJnL'iJ(!t 

(1) 

llJuurb'l.f.9 J'wu'iJwr/_nrwpwr t.bUJf.nLJ' f-, nr e0 (J,) b_ do- J()•) pwq

J'.u'iJ'IwJ''iJbre 'lr"Jwltw'b l_b'b t~'bf.: ll.J'ilnLt.hUJ!._, B(l.)~nr/_ 'bzw'bw~b'b.[! 
A-).E J'wLnrfr9i' pnfrlw'lwrd. J'wmrfr9e ( ml/ u § 14)' 

B(A)=(A-AE )*: 

f>'bt"'.bu t.bLnb.,nJ' t § 14-fr (3) t.w,JwuwrnLflJnL'bf.9• f.rwrJw9 fr t-
(A-/,E)B(A)=I A-AEIE (2) 

t.wr/_wuwrmflJnL'b[!t lfJnLU ~"'l"i'9• .[!w'i.f. ur A (I.) J' wurrf.9i' tLhJ' h'bUJ

'i.br b'b Jwnw1nL,f A-AE J'wLnrf•9 f. (n - 1)-r'l ~-r'li' J'f.'ilnr'ilbre' rJbr9 -

rwJ "'.lJ"Lu ~wJ' J'f.'bnLU 'bzw'b'bbrnr/_, !._ J'f.wJ'b 'ilrw'b.[!, f.u~ dn-IP•) pwq

J'w'b'lwJ'(! pnfnr WJ'I J'f.'iJnr'iJbrf. wJ'b'iJwJ'bJ (!'iJ'ff,W'iJntr pw<fw'ilwrwr'iJ 

t. w"'.w' 

B(A)=-dn-l(A)C(A), (3) 

e'b'l nrnLJ' C(A) J'wUJri'9i' tlhJ'b'i.ur'i.brfr wJ'b'i.wJ'bJ 

(!'iJ'ff,W'iJnLr pw<fw'),wrwrf! t,"wr/_Uiuwr t- 1-frt 

{2 ), (3) "- (1) t.wr/_wuwrnLflJnL'i.'i.brf.9 p{unLJ' t" 

( A-AE )dn- 1 (A IC(A) =( -1 )0 dn-I (A )e0 (A )E 

t.wr/_wuwruLfJJnL'b[!t ll1u t.wr/_wuwrmflJnL'i.[! ~wrbLf. t ~rb.wurbl dn-t(A) 
nl_qrnJW~w'iJ pwqJ'w"/.wur~frl_nr/_, f.'i.t"/.bu IUJ'I p{unLJ' t- t./sur/.,_JIU[ e'iJ'f(,IU_ 

'i.nLr '1/rLnn'l.nLflJm'bf.9• bflb cp(A)- 'b nt_qrnlw~ ... 'b pwqJ'w'i.'lwJ' f-, D(A)= 
=(dij(),))-'b nt'lr"JW~w'i. A-J'-UJri'9 f-, e'i.'l nrnLJ' 'li'9nL.[! dstU·)=f O. IU"/.IU 

Cf~(A)D( A ) J'wUJr/r9i' J'by_ (s. t) Lnh'lnul ~'IUJ'i.r/_fr cp(A)d51(A) qrnlf.9 urwrpbr 

tLbJ'b'i.uret U.lu"'f.unr/_' 
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(4) 

llJu t.wr/_wuwrnLflJnL'iJ(! 9"LJ9 t- UJwLfw, nr 'd.w[u J'wunLJ' 'frr/_w.}

),-J' w urrf. 91! I.E-A brltw'b'lwJ'fr r/rw rr d.w{uf.9» pw<f..,'bb tf.u wnwy_w9wJ 

J''i.w9nr'll! t.wr/_wuwr t 'll'"!"' § 60-f. rJbry_nLJ' w"'.w9m9r/_wJ 1hJ'J'w1fr9 
p[umJ' t-. uw~wl'i., nr WJ'I J''bw9'i."'ll! '-•ur/_wuwr t en(A)E=en(A) J'wm

ri'9f.'bt "r".f!• enU·) E J'wurrf.9e ~-rn'l t- 'lrr/hL nr"'.bu J'wmrf.9 • .,1f.'i. 

j,. pwqJ' w'iJ'IwJ' 1 nrfr 'fnrJw~f.9'iJbre t.w'iJ'If.uw'iJnLJ' h'iJ U~WlJWr J'wLnri'9-

'iJbr' "'luf.'i..p'b' urb'l"'PnfuhLf. h'i. A J'wmrf.9f. t.bmt lllu"'.f.unr/_1 

eo(A)=O, 

-~Juf.'i..[!'b' enU·) pwqJ'w'i.'lwJ'e f.rn.f! 'lr" t 'fWtL'i.nLJ' A 
J' w m r /r 9 n </_: 

ll.JuLnh'l.f.9 t.bwl._mJ' b nr eo( A) pwqJ' ..,<;.'I..,J'e UlnUI'b9 J''i..,,9"r'lfr 

pw<fw'br/_m J' t' A J' U1Ulr"9" m( /.) 'br/_..,'l"''f"LJ'il pwqJ' ..,'b'lwJ'f. rJrw' 

(5) 

f!Jwr'l f-, :·nr q( A) pwqJ'w'b'lwJ'f. wr/"''l 'l"rJ"'Itfr9l! t.w-

r/_..,u..,r t J'b~f.t 

~w'i.fr nr m(A)=O, IU"/.W 'bnrf.9, z'bnr'-M § 60~f. 'i.mJ'i. lhJ'J'wJf., 

m(i.)E I.-J'..,urrf.9/r I.E-A br~"''i.'lwJ'fr r/rw d...,f., pw<fw'i.nLJ'f.9 wnw-:

y_w9wJ J''i."'9"r'll! t.wr/_wo..,r t 'lr"Ji'• "'Juf.'i..f!V 

m p.)E= ().E-A)Q(i.)• 

(5), (4) "- (6) t.wr/_wuwrnLfJJnL'b'i.bre t...,'b'lmJ' b'i. 

( AE-A)[(-1 )0+1Cf )) ]= ().E-A)[Q( /. )q (A)j 

l;.wr/_wuwrnL{<J Jw'i.et 

{6) 

lltu t...,r/_..,u"'r"'fJJw'b br~nL J'wubre ~-rhlf. t- ~rb.wutbl "IE-A 
(!'iJ'ff,UI'iJntr pwqJ'UI"/.Wur~f.lnr/_1 .[!UI'iJ" nr WJ'I J'UIUJr/r9wJf.'iJ A-p..,9_J'u/b

'f1UJ'fr E wr/"''l 'l"rJ..,~f.9e trJbrwubrrJ..,J J'wurrf.9 b 
fllu"'.f.unr/_, 

C(A)=(-1 )D+lQ(l.)q P·)· 
0 UI~WJ'i.l J'b'i..[! t.f.zm J' b'iJ.[!, nr cp,) J' wUJri'9f. f-LbJ'b'iJur~bJ'fr 

wJ'b'bwJ'bJ (!'b'lt.w'bmr p..,<fw'i...,rwre t,..,r/_wuwr t- 1-f.t flLuUJfr q(A) pwq

J'..,'b'I..,J'l! "/.bur.[! t nL'iJh'iJ.., 'frNJUI~UI'i. UIUUlpb_.,'iJ, f.u~ .j!w'i.fr nr 'iJrw 

wr/w'l 'lnrJw~f.9l! t.wr/_..,uwr t- 1-f., "'"iw q().)=l: llJu"'.fwnr/_, (5)-Jr 

z'i.nrt.f.r/_, 

e0 (A)=m(l.), 

nre /._ "/.IUf,IU'iJ2_r/_ntJ' t-r IU"/.IU9nL9b[t 

~w'i.f. nr, (1)-/r z'i.nr'-/rr/· A J'..,urrf.9i' p'bmflw'lri't p..,qJ'wft'I..,J't! 
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Wff.wbg J'bwgnr'llr pwJw'b.Jnt.J I; ell(!,) pw'f_J w'b,.wJ"[t .frw, Ull'fUI 'ilnr 

Ul"ftugmg1_wJ. [lbnrbJwl/t!J pfunt.J L- r..bm!.lwl [lbnrbrfw'b. 

~ w J ft L m n 'iJ Jt.ll/, L /t /- fJ b n rb J ~a'bt llubG u)l ummp)'tg fimG
q~umfinuf k ~p r fint_pmqph p mqtftllG.qmtf~ mpumm: 

-..b-au!l-6 ab.au!Janlan!..p!m6 Gl[mqwqu ... !G r-wq.CwGqm.Ce: 'Lwfu 

.U"fwgmgb'b.[! t.bm!.!,...l Ufb'lllLJf!.• 

bpb A h. B tfmmpflglibpj! GumG. b6. h. bpb f(l..) pwqtfmfiqwtfl! A 
ltmmp~gml qmn_Gnd k qpn. mu:pu. WJfi qpn k qmnfim .. tf fiwh. B tfmm
pflgnq: 

"('".[!> '1" 9 If L .[! 
B=C-1 AC• 

b[ilb 

a.,Ak+cz1Ak-1-J- ••. +ak-1A+akE=O: 

4lnfuw~bl'"ib l""- UIJU t;UJ1_w,;wpnt.{iJJUI'b bp~nt. J'UJu'b L-t C J'tumr/t

grr1_1 ~UUJUJ'iJUI'iJ.[!' 

C-l(a,Ak+a1A'<-t+ · · . +:xk-1A+:zkE)C= 
=a0 (C-lAC)k+a11C-1AC)k-l+ • • • +:zk-1(C-1AC)+akE= 

=a0Bk+a1Bit-l+ • • • +ak-1B+akE=O, 

UIJufr'b.e'b' f( B )=-eO: 
a,umbqJtg f.bm£ nt.J' I; I "l' Gum G. UlllmpflgGbpll mGbfi uph.GnLJl 

&qmqmqnt.J& pmqlfmfi,•ue: 
'1-Jtgnt..[! WJJJ' <p-'11 n-tuuJtw'iiJt ,J--JJt'it UJUJ{'UIImfiiJ-'fl ,Jtulft'b J.A,_ 

1{1n/-nt.{JJm'b I; P f.Uit.m/t .Jrw: 8-r-ant.{JJ"''b ur~appb{' P,...'l/tu'bbrnt.J 

IUJ'f dhLUlfrnfunt.fiiiiLbf!. ~I.UUli.Uflr'f_ ,/ Ulllr('/tf'bbrf!. 'i,J' I.Ub £it /t('I.U('I ll.lf: 
J-mr/tg'ilbrJt f!.itff)w'bnt.l' 'ii.J-'lw'lnt.1it P,...'lJ'w'b7 ,....tf!. ~nt.Jnt.J' t <p qa•
JJtli O.h.wtJ.tnJuru .. pJmG Gt}_mq wqn1..Jti p mq_ U'mfi~tmtf: 

o,U1Wljtr('abtn1_ 'fqi.UI/tb J.b. Ulqrn/tmt.{i Jlrt.b'bbrJt bJfi.UIIrJ' I.UJ [1 ~I.UUIWr

.Jn'l 'l"r<>"'l"'-fillnt.'b'bbr, nr .tnt.dboJt'~~<~ § 32-nt..t, ~-rb1Jt t .tn,_a~sl P[l..] 
eqwtfr'il UfWUI~w'bnq 

f(),)=cz~t..k+a1f..k-1...j- • • • +ak-1A+<Ik 

pwqJ',...'b'fUIJ'/t mpdbefl 'fUI'I.Uilfrwrf!. - 1it 'l&"i.ent.J, hpp 1..-it t;...,1_,...u-r t 
9 'IJ-,...1/t'b ~b.-.Jtnfunt.fll,..."iif!.• 'fUI ~t/t'b/t 

f('!'):::::.ao'l'k+alq;k-1+ • • • +ak-l'l'+aks 

'16ru1Jtit J.b.,...qrnfunt.flln'-'bf!.' np~n&q E•f!. bnLJbUJ~LUb d.kUJt/_rnfrmt.{JJnL'il t"t 
Ubit.e /t~»ub'll.e, wl'bnt.t.burk, "{' f(),) p,...q.t-it'lwrff!. qpn k qmalim.u 
<p 'ldUIJJt'fl d.kw.Jtnfunt.fii,...JP, 4f1b 

f('!')=oo, 
"l'mbq W•b 'll'"IUJ/tu.'b !!.wtJrnfun'-fllnt.b t"t 
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l,w:__l//t wn.'bbtn1_ 'ld,...t/t'il d.!.wqrn/tmt.{JJnt.'b'ilbrJt k J,...mpJtg'ilbrJt t;bu. 

Jtwm~ar.J"'l 'l"l'a"'l"LfilJnt.'4'ilbrJt JJtt.k bq~ad ~w"il!' f!'bfilbrsnq'b ..,,,...'iJ9 
'IJ1_wpnt.filJw'b ltw"fLUfint.Sf.• "{' 9 q~WJ~fi nL.mtJm}umpJmfi 6qruqmqnt.Jii 
pruqumfiqmu~ 1 wqwq qnp•)m~gnq ruubfimtltn~p mumJtfim6Jt WJU tf)'tmp
Jb~npbfi npn2qmt\- pmqum6qrutf6 k, np~ qpn k qmnfind cp nLuuJm}unt.
pJmtfp: 

'1-pw'bftfJ l;bmn, 1_bplmt.rf umwfJ.Jtua "'P'IJ"L'b.f!'bbl'l!' Jwu'bw.Jnr-

pwr' ~-"Jttmn'i1Jt-4blftft (dbnpbJ'~a'b, ltu'r"lf b'b t[kp-ak-~br"i.Jbt 'ldtut/th 
J.k-lfrnfullL(rltnt.'i,'f,brJt tb'l.Jn.J: 



rutr~tr 

§ 63. luliJ!~ uwfiuwbnLUf! h op~bw4ilbp 

O'lwfilhre k 'fW2.tnhrl!' nrnb.[! w{li.[!Wb J'b,} 'lhr tfr'h {uw'l""' 

ilwfunr'f Ef:lnL{ubhrnLJ', t.ur'iJ'ffruw.-,nLJ' bb t.wbrwr.wzqw~Wb ufrulllhJ'

bb(' br~nL urb~w{u 'l:"rttn'lnLfiJJnL'h'hbrmf' 'l:mJ'wrnLJ'mf k pw'f.J'w"lwm

~mJ'n1_t lfw[ilbJ'wmfr~w!fr 111wrphr pwclfr'h'hhrnLJ' k 'hrui ~frrwnnLfiJJnLil
'hhrnLJ', UIU~WJb, zwm t.w{uu{u hb t.wb'ffr"fnLJ' bwl._ WJb"ffrufr t.w'iJrw

t.wz1_w~uril ufrurnb&br, nrn'hs J'bp_ nrnzqwtt t J'frwJb J'bl[ t.w'iJr,.,t.wzqw

~wb 'l:"l',}"'l'rL/JJnLbl IJ.J""lbu, uwt.J'w'hwtfr•~qhtmf wnw1JJ' ~»JbUffru/r 
orfr'iJw~bb·rn¥., nrnb.[! Wf'f:bb brJ.wsbl b'iJ J'b(' 'f:('j!nLJ', 'i,zbb.[!, "(' fl-(''f 

Mlurnfri.w'hfr mb'lw'II'"LfiiJnLbbhrfr pw'fJ' m fiJJwb J'bp_ ( rnh' u § 3} J'br ~n'l
Jfrs uwt.J'w'h1_bt t J'frwJb J'b~ 'l:"rttn'lnLfiJJnLb' P'"'f"IU"fWU7~nLJ'(!t u,IILU 
~n'lJ'frs, 1_b~tnn('IU~Wb U11UfiUJnt[il JWb UIUf,J' wbJ'wb r/bp_ ( § 8) J' tnbnLJ' t 
.J.b~mnr'hbrfr 'f:"LJ'wrmJ'e, w1'h JwJw'hw~, brp qb~mnr'hhrfr pw'fJ'w

Ufwrn~nde J'br ~"'lJ'frs uwt.J'w'h1_wtt t_/r b'lhl {'h~wrnb'h.[!, "I' 1_b~mnrfr 
p•'f.J'WUfWtn/tnLJ'(! (iJ1_n1_ t_fr pwqwrwrnLJ' § 44-rtLJ' mr1_wtt t.w'hrwt.wz-

1_w~wb 'l:"l',}"'l"LfilJwb uwt.J'w'hrlm'he}t 

/fb~ 'f:".('Jn'lnL[il JWJ' p t.w'iJrwt.wz1_w~Wb ufrumbJ''iJbrfr ~W('knr mbuwit 

b'b· {uJ' pbrl!' U.1u 'l:'"'l'"P'"I'l! ~frrwnmJ'bbrfr wr111w~wr'1: twJ'h p'hw'l:w-
1_wn nL'hfr k ttwnwJnLJ' I; "l'"lbu J'jr J'b,} /r'h.[!bnLfnLJb 'l:frmnLfiJJw'h' fueJ

pbrfr mbunL[iljtub IU111Uf~IUI bbr~IU 'f:/nL{u(! ~wrn'l t 'Jfrmurr~1_ht "f'"fbu 

{uJ' phrfr mbunL[il J'"b 'hbrwttnLfiJJnLbo 'hrw J'bp_ lt2.'"1'"''11'1 b';, rnwrrwltwil 

mb'lb~nL[il JnL'h'hbr {uJ' pbrfr J' wufr'h, "l'"';,9 t.h111 dw'hn[il nL[il JilL b[! w'ht.rw

clbzm t J"LfW.[!w'hun'r J'w(ilbJ'wmMnufrt 'l•tnL{uf! ~1_brp_w'hw J'fr' "l'"

~wu t_wt/rn1_ mwrrw~w'h [tlbnrbJ' '"I"" I 
"1wjJ'w'hw1_nr'{h'h.[!, fr'ht"lbu '"1'1 (!h'fnL'h1_wtt t fuJpbrfr f!b'lr..w'hnL(' 
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,wt:.J'w'iufw~l J'h'f_ J'UJ'im'l J'pwr<fh,Jmtfdtm 'il{'9 pfunLII I; WJ'I l;lbJ'h'ilwp 

J' pwltm{tl t"Lbf!l 

'lulL t'il"lfw[. fuu'illu"lwl't:,,,/ ~mplilf. I; WUJW[Jm9h 1 G /uJ' pm.J' LUJb

"i/JUp e" l;lbJ'bltUI, 'J"[nL{ilj'IL'l/b nL tfpw~nL{ffJIIL'itf!J "f'f! pw<f.wpwpnul I; 

e" a=a UJUIJJ'w'itfit G-r9 ''"''.91''"" pnfnr a-hrf• t..wJ'wp: l•rwfttubmJ' e' 
t. e" tthJ'b'itUJ'itbrl! t:.wJ'f!'i,~'itwJ h'it, .j!w'itf· np e" iL e" 
r:.wt/tuUWJif"fltm'il'ilbrft!J pfllmJ 1;. np e"=e': Urw'itn<f. UIUJW[J"'-91"9· np 

lUUbfi u~ G lmfpm u qnJlll._{i.lJlH.U nt..li[l u~wpdhJ!npbG npnztltu.Y e Jqb
t.fblim, npe runlwp wpnt..U .. 

tqmJtfmG~fi G-p'il "i"'"'llw'itn'l P"I"P a-brf' llwtfLUf'' U.n ttLJb'it~ne ~nt· 
'["'-'! I; G P,Jpp tfllUnjnp b. um[npwpwp 'itzw'iuuft•fllLJ' I; 1 'i.tzw'ilm[: 

/OJ'pp umflJ'w'itu11fpg pfumJ' f;, LUJ~IIILf:,f;w/,, Ull{wd a /;[btfb'itmp flw

Jwp tu[UUJfwp a' J.. a" f;lbtfb'i.tm'itl;pf• 'fllJtn{ilJnL'i.tU IlL tfpw/Jmfiltm'itf!, np 

aa'=l, a"a=l• 

l•rw~m'UtttJ' a' J.. a" l;lb,fh'itm'i.tht'l! llwtfe'it~~mtJ' b'it. 

a"aa'=(a"a)a'=l · a'=a' 

t:.wt[wuwpntfiJ JllL'it'itUpps flh~nft nt.J' I; 1 np a''= a' 1 11./'1 I; JbtfbUU1f! ftnt_<f.uof 

/; a f;LJ.J'b'itmp fiu1qruqmpt\ Jq!JtfbfiUl h uzwuw//1'"-J' /; 3 1·n<f., LUJu{t'it.p'iJ' 

aa-·l=a-ta=l: 

1/.l''"lf.unq, }ml'p~ mub!l. tfp ktblfb!l.m ndil1 tfpmpdbl!npbG. npn2tJ.lll;} lim
It wq.wp.6. lot bLfbli m: 

•l,.bpl'_p'it t:,Uiqwuutpm/_dtm'it'itbpp!J p{umJ f;, II{' 3 I /;[bJ'b'itUJf. t..wJwp 

.:,fU~WlfLUpa /;fhJ'b'itUl I; duJnUIJni.J' f.'it.J!f'.\ a /,;[/llfb'i.,U1f!1 U.tbnLflUwJ.., flbzm 

I; 'it~wUJbt, np J' p .[!w'it[. l;lhJ'b'itm'i.h['p ~npmw'lf'lwlf. t:.wJ' wp llw~wlfwpd. 

l.thJ'b'itm luf,'itf. tupu'w'll'Pl'i,bpp'i.t llwllu''lwl'd l;lbJ'h'iJUJ'iJhl'p wpmw'JpJWJf!• 

e'il7- npmJ' <f.hr'!!l'""} 1\w~tun.w'f llwf''l"t/.' 
a - 1a _, 

n n-1 

•/.hpt.w"lhu, tfpw<f.npf. llwtluJp ilwli"''JLUpd l;lbJ'h'itm lup'itp P~'.J!t!' J{uu

tJnpf!' 
U.l'il pwbp umm'l:nLJ'f!, {db r..w'it'lpuwbnL~J I; wp'J/".8 P,mJp. tnp<f.wd

J'blt 'lnpdn'/.mfJ/wdp. fJUIIjJ'nLf'Jm.'itf!, zwm t.bztnUibiiLJ' !; bpwbm/., np 

fuJ'p.[. ttwt:.Jw'itJ'w'il J'b~ t:.w~w'lwl'd 'l"l'dn'l"'-{tllwb Pl'w'fnpdbtf>mfd/wb 

"I"Aw'il'lf! ltmr,h!lr I; .pn/uwrf•'i.tbl J'pu,.fntt/t b.. t:.wfJw'lwl'a I;LhJb'itm'ilhpf. 

'fn/IIL/_djw'it b'il[ilw'll'"'-ftlt•uJ'wp. f!'it'l npiiLJ'' 1/pwl~' J'b/1 1/n'lJ'pg (op[.'itwq' 

"'t.frs} b.. wn.w'itg h'it[ilw,.rmf'tw'it "'r•ubg J'f.wl,mftJrw'il .lwu{l'itt U.n 
l'P"''-'' I; t..bu,b /WL fd b" r b J' 1.!1 II' 8• 

•154 

tfhq qm.qnpqb1~ qnpbnqnt..pJmtfp G pmqtfnl.pJnt..Ge lJtrlir ]unul'p, 
bP"b G-l~ uh~: qnJn'-pJnt..G nt..G~ umGtJ.m(tG. ubq lqbubGm, npe oduntwo- Jo 

ae=a 

fimmqnt..p-Jwtfp G-~li UJWUlqmlinq rnlDP a-bp~ fiwuwp, L. bpb WJ£!1ll~m
I:J.nqu Jmfi u~ wtl np. lqbtfbGmlihp. ~ ptJ. nul' qnJnt..p Jnt..G n t..6 ~ llln.litJ. wq G ubq 
tuj6UJpU~ eo h-thtfblim, np. Gp.m U~llltnUllllljl G-r wubfi u~ a ktbtfhGm 
odmtlw<Y lo wn.GtJ.wqli tfbq a··l m2m!Jn'ltfJwli fiwqwq.wp6. ktbtfblimntJ.' 

aa-I=eo' 

u.., Ul 9 n L J 91 '1-f.sm·./J a -J_{! a-p flwJwp W2_W~n'lJ'/wb r:.wqw'ltupd. 
l;;lbJI/'inn'ithpp9 Jbq'it I; 1 U./'1 Jw,f w'itwfl 

a a -t=e0=e0e0 =e0aa -1, 

UJ/upb.pb' aa-l=eoaa-1 
I U./u t.wqwuwpnL/_dJ"''it hp~nL Jwubpb /;( "'f.P

9 
(lLU'fJW"fUJII1~bln<f. (1 -J., t..wJ'wp W'[UifJn'fJ'fUib flwfJLUlfUipa l;lbJ'hbUJb/, , 

J'bqn<f., Jb'iJ.p 'JuUHU'itUI'it.fJ' aeo=eiJaeQ, npU1/,'lP9\ a=eoa, .pwbp np ~-~ 
G-p t:,,.,JUip Ulp_w~n'lJI"'"' JpUI<f.nr l;t ll.tu"lf.umJ' eo l;lbJb'itUl(! llw'it'lf.~ 
uwbnLJ I; 'bUilt. d.wP,Uiftn'lJ/Uib Jpw<f.nr G-f. r:.wJwpt IJI_db wrJJ el-l! 

sw'itfJwswJ W2_wlfn'fJ'Iwb J'pw<f.np I; 1 e2•f! \ 9w'itfJwswJ d.wP,wiJn'fJ /LU'j, 
J'p.,<f.nr, w"lw 

e~e 1 =e1 t. e~!''j=e~ 

r..w<f.wuwpnLfl/nL'itbhpf.s r.&UlJ..nLJ' 1;, np e!=e2, IMJup'it.p'it' 9t.t>bfJw9wJ Wf.tu

~n'fJ'JLUb Jf.w<f.np 1\IB<f.wuwp I; !JIIUb~IU!JWd a .. p,w~n'l.J /W'it JpwtJ.nppt U ptubmf 

w"lw9"'-9<f.wd hit G l'wqJn'-fllw'fl Jb2.. Jpw<f.np 1;1bJb'iiU1p lf"l"'-f'lnL'it"ii 

"'- Jpw~mfillntbf!.• w1'il ~'itzw'it"'~l.'il.p, p'ilz"llw <f.brJ.. 11,_J, 1-n<f.t 
UlbnLilbutl.., 

a-l=a-1 · 1-a-taa-1, 

-l"Pb.pb' a-l =a- 1aa-l I lf['Ulb'l a - 1-e a-p t:.wJwp utt_wfJn'lJiwb llw~w'lpwd. 
tthJh'iiUJbhpp!J Jb~u l;t t/,bptp'il t:.wqwuwpnLfiltw'it hp~nL Jmub l;l wp.J.s 

pw'fJ'LU"fLUUl~bln<f. a-t., t.wJ'wp tutW~n'fJ/wb t:,UI~W'IUipa l;f/,J'bbU1bhpp9 

Jbqn<f., J'bb.p UUlWbmJ' /,'iJ~' l=a -la, UI/UPbJ!'j,\ a -1 1;/bJ'hbtn(! a•p flw

J' .. p ~Jwn.wlf. 'ilwl. ~wP,w~n'lJiwb llw~w7-wpd. l;lbJb'itmt IJI_db wlrfJ 

a~--J.{! a•p flwJ'wp !JLUblfwswJ W!_UI~If'[J'JLUb r:.w~LU/fWpa l;l/,J/,'j,l#f l;t 

all - 1-e' sw'il~wgwJ d.wP,wftn'lJlwb ilwltw'lwpa l;llzJh'iJUJ, 
Ill "fLU 

a -laa -'=(a-ta)a.-l=a-t 
2 1 '2 1 1 ' 

a-1aa-1 ="a-1(aa-l)=a-1 
2 1 2 l 2 

r.w<f.wuwp11Lfd/NL'itbhpp9 f,/,U1/.nLJ' 1;, np a1 1=a;-1, LU/Uf.b.pb\ 1\/,UlknLJ' /,f, 

0-p wJh'il Jfr a 1;,/,Jb'itmp fuuJwp a -I t',w~w'lwpa l;tbJb'ilurp 'I" I"'-• 
fltnLbb "'- J[.wfJm.filtn'- Let 

U.JJJ l\h2U1 I; !J"'-19 utwt, np G f'W'f.!nLfllnL'itf! JrmtJp ~Jf.'bpt />pn.p, 
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ax=b, ya = b """'"'"'"f'""r;,brri. ~P"''i"'f''"f'b'i.., p'i..l_"fbu r.t.z"' t "'lw

'i..ht• 
x c~ a-lb, y=ba - 1 

~- 1 bJ'b'i..w'i..bre: ll.1u l"L("JLJ''i..brr J'r"''t"Lfi'J"L'i..f! r.bmbmJ' t "'l'i.. P"''i..f.s•. 

II{' b[Jb, orrflUI~J ax,=ax 2 , Ul"fUII UIJII "UI"UIUIUf'III{JJUI<jl bpf[IIL J'UJub 

tt a"'P'PY P"''lJ'"'"f"'"''lbL"'f·a- -mf, ,tb'i..J! umtu'i..mJ' b'i...p' x 1=x2: il'bn

rb'f"''i.. Ul"fUI9 nL91[UIJ t1 
1/b'i...[! "'f''lb'i.. J'p o11w'i..p UJhlf:"''' r.w'i..'lf'"tbl b'b.p pqnJ'npf/>pqJp lf:"'-

'l"'rf'"'f'P'i..' o'l"'~'i..brr t:,,..J' ... ,.. qJ ... 1p'i.. w"'rmJmfi'l"'-'i,'i..hr·r "'""'"r, 

t1.~t P'll "'"' Ul !"{'"',}Ill fiJ l"'_<j,'i., brf• t:, "''' IU,.: ll.t u If:"' 'l"'P w f'l! ~, f'" 'l t uwr.
J ... 'i.•fbl 'i.url.. p1J'pb['P r.wJ'"'f' /,. p•J'pb['P Ulbum.{iJJw'i. ,(J,P.. 'i.nLJhJ!"','i.. J'bJ-

'fh{' t ~IUUIIU{'ntJ', fhl.f!"''b " oqUI~'i..brf. mbJIIILflJ•u'i.. J'bf_: G /,. G '"eJ'

f'bre ~"l.'l"LJ' t.'i.J ,fbltf! J'1,Lup'i• pqmfnp~. bfiJh 'i'r"'~'.'J J'hiL ftwrbtf. t 
""'" mwmb l w J'i.J"fp" p 'P"P'"''IIU ,.a J' pwrcfb .[! !),..,}' "'"fwmUJufu"''i..m{J i'IL'i.J, 

"f'P 'lb"IJ!"LJ' G-[• 9w~''fU1S"'a a. b t lbJ'b'i.w'i.!:,rr !. G' -p' i.rw'i..y r.,u

J'"'Uf"'UI"'""'"''i.."'l a', b' ttlnfb'i..m'i..brr r.IUJ'"'r ab "'f""""ll't"'IP'i' t:,,..J'"'

"I"'"'"'"'""''i.J,LJ' t a'b' "'f'"'"''lf'l"'Ll!' f>'i..t"fb" § 46~mJ' ( 'lf'"IP £. ;.,..: 

't"''1Pf' ttbJ'b'i.Jwp t:,"'J''"f' o'l"'ltm•t), ll'"f'bLfr t ymJy "'"'l• "{' G 1.. G 

1,J'pbrr J'{•p_IL pqnJ'nrf/> t:,"'J'"'"f"''nl"""'"''i.J,,_filt~~~'i.. 'lb"'J!""' G ~"'Pr 
J'pw1_nrr'i.. r,"'j"'"f"'mwu{,w'i..nLJ' t G' P.•fpp .tpu•1nre• 1.. b[Jb G-r a 
ttbJ'b'i.Jmp'i• r.wJ'UJUfUlUIWU,IU'i.JnLJ' t G'-p a' ttb.tb'i..me, "'"!"' a- \ t"tb

J'b'i.Jinp'i.. r..UIJ'WUfWUlWUflUJbnLJ' t a'- 1 ttf.,(b'i.Jtn(!l 

. lJ.'i,y'i..btn1. f.•J'pbrf. orp'i..w~'i.brf.'i.., 'i..zb'i...t!, "r b[Jb G fue•'-

P;" ,}' nrnz1_"'J qnrJn'lnLfiJJnL'i..f! ... 'i.J1_UJ'i..1_"'J fp'i..bf' qnufw(luuf. wUfw 

f,J'pp J'r"'"-"f'l! ~~ni_1.br q_1m 1.. ~'i..z"''i.."''t1.ftr 0 'i..z"''i..n1_, {lUI/ t:,,..'t"''l"'f'a 
t"tbJ'b'i..mp .pnP,"'rb'i.. J'b'i...[! 't/unuhp'i...[! fiw~wqftp ktbtfbfiut~ J'UJu/•'i.. 1.. 

UIJ'i.J ~'i..zw'i.."''tbf.''h.[! -a-n1.• 
flr"fb" P,J'pb['P IUILtuf_p'i• orf.'i..UIIf 'i..zL'i...[!, "I' qnt.tl'm(IUWG fi~wm-

·fwup wubG u~ orpulJ (L._, uwuGwtlnrwUJ.bu' wubG uJt qwzm) llwG-
1l~uwlint.U k }unt.Up. ~liq npm.u' wrbuwli Iumup. '1"'• "'l""fbu ltnl•LUIJ-, 

o'lw~~ wqq~m~l[ }umupG k: ll.t'i 'lf'mn'lnLfiJJnL'i..f! J'p"'tlf:"''fpy "'"'IP" t 
fuJpbrp J'bJ- {h/.n~f ~~~'i.J~rbm orp'i.."'l/'i..br' "'"P"'l'i. {iJqbrf. "''1'1f1U•pt./. {umJ'

i'l!• 'l"'l'l {J1_brr "''1'1Pmr'l /um.J'pf!• "-"'9P"'i.J"'L fihfbrf• "''1'1Pmr1. P,~~tJ': 
P(!• rrw~-'i.J fiJ1.brr• ""J'"flbeu f/tfbrr "''1'1""'"" fuJ'pkre J.. wu'i..: 'L~UI
rnft'i..,p. "f' UIJ'P"'I.f. fil.l.hrf• ,, l[ni.Jlf: {il.fbrf. "''1'1P"'"'' P,J'pbre J'pJ'JU1h9 

fulnJ'nrf/> b'i.., z.'i.."'.fwa brllf'"f''ll! r."''i.J'fpuru'i..mJ' t UJnw£p'hp J'pruJ'i.. J'p 

J'UJM(!• ,..,}'f.'i., J'p k tuJ'pn'f£ fil1_p'i.J 2k f[NLJ'f fi'p1.f! I)UIJ'U1UfU1UlUIU,UibnL

fiJou'i.J J'b£ 'l'i.J"'l "'f'"'"'"f"'w'tbr•nLJ'f! lttf.'i..p 'i..z1_w<) ptJ'pbr•rs "'"-"'PP'i..fr 

'""'""''l"'f'a J'f'"'rJbJ! b., f.'i..t"ILu t:,b zm t ummqbL, 'i..m t'i..f.uf pqn~f nrf. 

"'f'"'"'"f"'"'ttb r•JLJ' brttr'"r7r •lr"" 
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p,...,_J' "'"!"'"'~,}' ,..'i., 'i..~.uUIJ' wJ' p n l J'p O'[IU~ P,nLJ' p l.P r,,..'j"IP""'

ftnLJ', .[!Whp nr r.w~UI'fUif'd,. lf:"f'Jn'fnLfiJJnLhf!' pwcfwhnLJ'f!, nl_ J'p2_U1 t 
lrrw'fnpJblP' '1-rnLfiJJnL'l.f! lP .pnP,qp 'i.J"'I.. 9"''i..~"'9"'J o'l"'V9 'I"'Z"'P'i.J 

a~'i..y'i..b l IlL 'lb"f.pm J', .[!"''i..p n {' 'l"'zmnLJ' w'i..prwqnrJ b 1 p t J'il nt J' 'lf'" JP 

4.rUI pt.UcfUI'ilntJ'f!' '1-pmUir~bil.p. uw~wlil, 'fU12_Ulp 'lf'"IP9 Ulwrpbr P"l"l' 

ttbJ'b'b"''i..brf. r.wJ'wfunLJ'p(!t oflw'flp "{' 'lwzml! l.P Ufw{'nL'ilw~nLJ' 'lf'"IP 

pwcfw'i..wrwrilbr, WJUp'i.J.p'i.J' 'li'"IP9 Ulwrpbr br~nt ttbJ'h'i.JUI'i.Jbrr wrmw

'll!f'l"'l'i.J p'i.J.[!f! mwrpbr t 'lf'"JP9• WUfW '1P"'wr~1_nq r.wJ'UIP,J'pp r.UJJ'wr 

/IUI'[J' WUfiUUl~ntJ' (! ~[php f,UI'i.Jf'Uir.Uiz1. UI~UI'i.J 'f" f'J n'fnL{iJ JnL h 1 J' p1ucf UIJ' Ul

ftw~ '{IILlf:n{''fb[p b. Ulb'fw.PnP.btr• f!'i.J'f nrnLJ'' pwcfUJ'i.JnLJ'b Ulf''fb'i.J J',h2_UI 

/rr"'lf:"l'Jbtf. t 1.. 'f"Lr" lP pbrmJ' "'l'l r."'J' "'"'J' pp ""'t:,J' "''i..'i..brr.'J' ll.1u

""'P""''' gmG~mgwa qqzm~ <{(IDJ~9 mwrpb(l ktbtfblimGbp~ fhutfw}undp~ 
wfbuwG Jundp k. "'l'l P,m.J'pf! ~nl_1_nLJ' t q.wzmft unqmftll{t~~mm~tJ. 
}umup: Ur"''i.. 1_brwpbrn'l orf.'i..UI~'i.Jbr ~Lf.'i..b'i.J nwopnhUI[ fiJ1brr• rrUI

''"''i.J {J,I.brr• ~"J'"flb./!" fiJ1.brr J'nLLUlP"ftP~"'"'""- P,J'pbrf!: 
~"''lJ'"'"f"'m~J',..'i.J 'i.~"'mJ'"'J'p P,mJ'p b'i.J ll"''lJ'nLJ', "'~'i..bri..nrb'i.., pn

l"f' 'lf''u~w'i.J Pf'"'~w'i.J filtfbrl!' UJI} Jundp~ ~qntfn(l~ k putnp ~(lw~wG 
fl"~O(I~ IDI}I}flUt~l[ Ju.Cp~fi, ,..J'b'i., J'p 3 'ff'IU~IU'i.J fi'qp'i.J f,UIJ'IU"fUIUIU#U,IU

"'i.JnL{iJ 1,..<;, J'bf. 'l'i..btn•f Ina Pl'"'~"''i.J filr1.e• J'b'i.JJ! ~um ... 'l."''i..J! Uln.wp_p'i.J 

fuJ'pp "'t'i.."'P"P P"P'"''I"'f'a J'pu•rclb.[! "'f'"'"'"f'u"'~brnLJ' br~r"f''IP 1r"'• 
nrc 11ri.r r'lnJ'nrf/>f.qJ' 

In(ab) = lna + lnb 
(_Uit/_UIIIW{'nLf_J Jl»'i.J zbnp/)p1_ 1 

•f.b rs'i..b'i.JJ!, "'l'i..nLr.bu,£., ~,J' "!lb./!" fiJ•fbrr 'I"'Z"'"' J' J'b~f·s n-r'l 

~11111f6.whp UI('J' UJUJbb{'p /)UIJ' tuP,nLJ' pf!1 § 19-nLJ' UI"/.U1911L91.bl t, nr 

.,nt1p9 n-,.1 "'"mr-6."''i..r br~m "'f'J'"'m'i..brf. wrmw'lrl"'ll!• p'i'l"fb" <;,,..t. 

J'blf119 fl-r'f IUUUJp6.Uibp UI{'J'tuUJp r.UI~UI'fUif'a {Jpt/f! "fUIUf~UihnLJ' b'i.J 

jil1_hrp 'fptnwp~1_n'[ f,"'J'"'P,J'ppht -f.Uihp "f'' ""'"~"''i'"'lP t, J'b~f! 'irnL1'i.J

Ufbu "f"'"'~w'i..ntJ' I; "'1'1 r.,..J',.P,J'p{r'il £. .[!IU'i.Jp "f' 9"'"'~"'9'",) ~nJ'"f[b.pu 

fJ,Jbrf. P ... 'l''"'"'"'m~nuff! 'l"L'f"f''lbfp 1.. "'b'lw.Pnfubtf. t. "'"/"' ,fb'i.J.p 
Ullll»biiLJ' bi.[!. "f' ubq~g n-pq wum}tuwfi}t wpuwmGb(l~ f!lU({UWli{WUll]
:twG Gltwmuwup ~wq_tlnd bG mpbuwfi ~ml.tfp, ~fiq npnt.tf' n-pq qwrqft 
'1fb(li'_wtlnr ~lnLul'' "·t""'P"""-• gwfi~wgw!)- n plim~mli p-qp llwuwp qn
.JDLJ&Jn'-G ndibG n-rq ~wrq~ l[bp2_w~n(l Jutfpbp: 

lfbltr9 n-pq wum~fiaaGJt wrummGbp~ Jun~._tfp(! (pm1LUWll{wm~

dwG lillwmuwtf1d ~flnUn(l~ k § 45-mu ~wn.n~._g~wt\- Z 11 o'lwqp wqq}t
w~•l ]l1tfp~fi: l•r"J!• bfilh z-e J'bltf.s n-r'l wump-6."''bf. 'i.."'1'u'i..,ul1"''i.J "'r
J'UJw t. "'"/."' tuh1_UJ'i..q"'J P,J'pbl'P9 u·n."'£p'ilp fl"l"l' t"t4,1b'i.Jw'i..br'i.. nL'i..b'i.J 
k - k 

:E urbu.[!f!• k=O, I, ... ' n-1: /;fiJb J'b'i...[! UIJ'b'i.. J'p :0 fi'tfp'i.. t:,UIJ'UI-

U[WIIIUIU,UJ~IIL{tlt"''i.. J'hp_ 'l'i..b'i.J.[! Zn O'f"'"" ck ttb.tL'i..we• UIJ11pb.pb' "'J'i.J 

..,J'P"'li [J1_brr lf'""l!• "f'"'i.JJ! n-p •lr- p,..J,..'i.Jbtr" "'"'IP" L'i.J k 
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.rbtu[JII(''[{!I IU"fUl ,,UUJtuhtuh,e p'[ntf II rtf. t:.tuJ IU"fiUUltuUfutuhlfl fiJ tIlL h 'fii-

1111Hf~1ntz fuJrbrf• Jfr'l.J.. bfiJh O< k < n-1, 0 :.:;;:. t~n-1 1.._ bfilb k + l= 
=nq+r. nrmb'l O< r-< n-1, pull q-'iJ t:."''''"""'f' I; 0-fr ,,,.,r 1-fr, "'"i"' 

Ek • Ei=Er "· 'If'"' t:.bw Jbl,mL'l, ck + Ct=Cr: 

ll.t.!J wb'lfr'iJ I; 911Llf! UJIU[ fil1mtft'iJ P"''lJmfiJJIILV'ubrfo Jfr $"'..," orfr

'iJwl,'iJbr, "{'"';,.{! fuJphf' 1_h'iJ r,,.';,,ffruwh•nJ: ll.(""fbu, P"l"f' ~»Jpn'f'l_ {i11_brfr 

P"''lJ'n[ciJmb(! fumJp lP tfrh{• P'"'l'f"'"l'""dl'fw'b b~rumJtu.fp, P"l"f' 'f{'"'

lf~»b frr""'J"'h {J1_Lt•fr P"''l'fm[ilrnb(! fuuufp 2/r Lf1'iJfr, 'l"LJturJw'iJ biJrum·

JwJp, P"l"f' ~b'iJrn IJ•Jbrfr purl[•fmfiJJ"l'i,(' fuuufp tfr tfr'iJfr 'l"LJ"'rJ"''i, 

'il~•urnJunfp, f'"l"f' p•ugwutu~wh frr"'ll"''i, f"rfbrfr P"''IJ,.{ilt'nb{! fum J'p tfr 

tfrbp P"''lJ"'''f"'UJ~Ifmb 'i,//"'m.fturfp: flt" £'"/"{' ''!'i''l"uf'iJL/'P UUJIIL'fiii.J(! 

'IJ'i•urmfclt"'~' tl' 'iJhrll"'!"'9'iJ,_J: 

tJ..hru"LJ 'IPm'"r't"-"'1} f'"l"f' fii•Jru!fr'iJ fr,fphre t."''iJ'Ifru•.uhnuf b'iJ, 

frl.'"r~b, mpL'lJwb ft•Jrbr: 11t_ (rltflir•fr9 ll""lJ'j"'J "'Pbll"'<;, fr"irLrfr orfr

'i.tu~'iJb, bh (tU1n1Uf11LJ 'fJiutfr~l UliU('IU<)III.{'"t"'·hbb/'{!• fr'i:t."fbu ('/l.IIILJ !; 

'i,{'"''i,S uwr,,{'"'i,,nJfrg (ml/ u §§ 29, 47 )• mtl'bG uj1 qilmJjlG Uimpw~m.
pjndi 41utfwqnp p qu•zwll tj_pm taj1GP, wp.buwG Iundt!' qnt.tfwptfmG 
qnpc)mjnt.pjmG Gqwuufwtl'p.: 

ll'iJs'iJb'iJ,e n 1. It n J n L Ul w UJ fr" fu J p b r fr 0 I' I•.., Ill~.., b r fr h: 

P '1"'2."'P •Lr•u n-r'l 'l"'f''IP P"L"r ,r"'"'rf•ghbt•fr P"''lJmfiltnL"i'(! 

frmulp tfr lfr'iJfr P"''lJw"lwm~J"''i, 'f"{'Jntzmfcllwb h~wmJ~»Jp, .[!,..,'i,fr "{' 

r,."'~"''I"'{'J. 1; lbJb'iJmfr 'l" J'IL (cl 1,<;, "l"'r,,,<;,'l_{! fuw/lllnrJnLJ I;: U '"'/"'lit, b(clb 

Jb'b.[! uwr,1, 1fw'buufr'""'/b'b.[J ,/fr"'t'b t_1_br"'"bf''i"'l JwmrfrgC:,brmJ, "'"i'" 

wr'lb'i, {u11ufp ltmntubwh.[!: f•r".f!' phl_Ufbu Jb'i,.[! 'lfrmL'iJ,e, b/,/lnL 2l!-

1_br"'"br1_n'l ,J"'mrfrg'iJbt•fr wrm'"'lf'!"'Ll! ~lfr'iJr t•fbr"'"b''"-"'l J"'mrfr9• 

Jfrw•Jnr .rwmrfrse t•Jbrwubr•L"'l 1;, w•ib'iJ Jfr t"-''""'""r'-l"'l Jw,rfrfl 
0 J,1_•U<} 1; 'iJ,LJbUfbu t_1_brwuhr1n'l ""''L"''Iwrd J"'mr•/•smJ £., •fbr'l.."'"ibu, 

'l"L'f"{''lbzfrnL(cll"'b orhb.[!(!• "{'{! mb'lfr mbfr P"l"f' Jmmrfrg'i,brfr t,,,J"'f'' 

J' tuuhw1_nrw"lbu Pf'"''L"'8P t" t•Jbrruubr'in'l J ~»mr•frg'iJbrfr r,,,J,ur: ~bml.mw 

P"'f'' lt"'rbtfr I; funub1 P '1"'2mfr 'ir"' n-pq qwpqp. pl.hpwubptln'l tfmm
pP,gGbpjl I11tfpP, tfmuP,G' fuJP"'tfr'iJ 'l"rJn'lnLfillnLb t."'J"'rbtn'-/. Jwmrfrg

ilbrfr P"''lJ"'"i"'"'""u.le . "'1'1 {unLJp(! ,,,JnLmwmfr1_ t_!; n> 2 'Jb"t.f!"'J: 

fltltnJnwuumfr1_ 4_br~"'"-"r fuJpbrfr 2."'m ~"'rt.nr orfr'iJ"'I/'iJbrfr !; 
pbrnLJ § 3-nLJ Jnu}4_,uJ ,b'l"''lrmPJnL'iJ'iJbf'fr P"''lJ"'"i"'m~uLJ(!' lfhh.[! 

'lfrmLb.[!, nr n-r'l IUUUILI-6.UJbfr P"l"f' mb'l"''J{'"LPJnLbhhrfr pw'lJm{ciJ"'b 

J'bt P"''lJ"'"i"'m11nLJ(! ~lfr'iJfr t.w'iJrwt."'2.'L"'~"'<;, 'l"f'J"'l,.PJ~~< 'iJ, ,!<;, l;l' 

'l"''l"f''lblfr• pb~nL'[ [, n> 3 'lb"f.eiiLJ ntt,n.lnLIIIIUUlfr"-· "{' E bnLJhW~IU'b 
111b'l"''lf"LfalnLb~ "'!'1 P"''l'f"'"i'"m~J"''iJ f.wJ"'r Jfr~»1_nr I; J"'"-"'J"LJ b. 

np tuJUb Jfr rnb'[W'JfiiL{iiJ~»b l.tu.!wr Cf:RJIIIfiltm'b IILbfr l.tu~UI'JIU('a mb'[tu

'JfiiLf'tnLill U.t""'P"""-' n-pq mump.uwGp. ml-rqwqpm.pJm.GGbpr pwcttfm-
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pjnt.Ge pw<[tl'wlllwmqtl'wli Gqwmtl'wtl'p. _tunul"p. t qw<[tfnt.tl', eGq npnt.tl' 
1Jbp2_wqnp }unt.U1!' n! ~wpqlt: lln fundp(! ~nt•/nLJ ~- n-pq wumltumGp. 
up.ubmpltq funt.tl'p.. "'1';, nt_~nJnuntuu•fr'i I; n :;> 3 'lb"f.[!'nJ: 

n- {''I IUUI.IIfrf.w'iJfr P"l"f' mb'l"''J{'IIL[il JIILbbbrfr f.tuJ •ufuJpfr •f•nfuwrb'iJ 

'IP"'"'rfl-b.JJ "'tcltf Jfrtutb 'l n L! 'l mbt[W'frntfiltnLbbbrfr t:.tuJtu/unLJp(!• 

1 
nre• fr'iJl."ib" 'lfrmb'i..f!, ~"''IJ.;_,J {' - n! tthJL'iJu,'iJbrfrg: O'lm"''l"l'ob· 

2 
l"'-1. § 3-nLJ "'"iw9',.9"-"'o [ilbnrbJw'iJ "'!';, Jwufrb, "f' mb'l"''lf"Lfiltwb 

'l."LJ'f"<{JJnLb(! r,"'J{!'j,~'iJnLJ t WJh 'fP{'.f!"'''"'funtfiltnLbhb{'p {cJ1_p '[IILJ'fnL

[il J~»b f.bm 1 nrnh.J) J Ulh nLJ b'i, WJ'I lllb'l"''f(''ILfilt•uh lift£/; t{b('[IILqnL

p 1"'';, Jb'l_' 'IPf'.f!"'P"f"m{cl J•nbbbrfr ~»('IIIW'ff'!"'lP mbu.[!n'-/. 1 Jb'i,.[! umw

buLJ b'iJ,e, "{' bpl}nt. C[Rt.jq ' mbljwqpnt.~jnt.GGbplt wpmmqpJmlG !1G~I! 

<[Dt.jq mbqwqpnt.pjnt.G k. fru~m"lbu, AB-/r hbr~"'!"'8"'J{! 'IPf'.I~"'P"
/uuL{JI'nbbb('f. '"f'"'"''1f'l'"IP mbu.[!n1_ Jb"u.[! 1/utntuhwb.[!' A-/r It B-p t:.tu

Jw1., t.mJrn"l"'"'"'"fu"''iJ •fbr•tnLJuLfcltuL'iJ'iJhre 'lf'btmJ Jb~{! Jtnwfr t.b,b.fr9: 

ll.JbiiLr.bmt.' Ulb'l"''lf"L{cl I'lL 'i,'i,b rfr P"''l" "'"i"'m~J tuh 'l IIL'fn r'lb JfrnL{J J"' 'i.e 

J'b'[ r,IUJmbp I; 1 bnL lbtu//mb mb'TIU'ff"L/J LWb '{IILtCfntfil !IlL h(! tu~bbr/L I; I 

wl.h(''l"'"ibu, A 'l"L!Cf mb'l"''lf"'L{il J"'b 'lh"i-I!"LJ A -1 mb'l"''J('"'[il 1wb 

'I"LJCf"L{ciJnL h(! t.b,J,. rnJ I; [ilh~m 'l b. b['"'bfrg, "{' "'!'1 mb'l"''lf"L-

PtnLbbh1.fr 'lf'"'""'J'iJbrf' 1/wrblfr I; umw~•wl ,fb~{! Jlm"fr.9' 1_brfr'iJ b.. 

umnrfr'iJ "'"'1/, t•l• mb'lbre q.nfubt ""' "'I"Pb.[!b \ ..,,"'-;..[! "fUI('IIL 'bw~nt J b'i, 

fotu4_wuwr [cl1_n1_ IJ"'f''l"'q.n{umfiltm'iJ'iJbr: llt""'.fr"""-• n-pq wuwltfiwfijl f[R'-Jq 
1 

mbiJWI}[IIli['}Jnt.GGbpP, pmf[tfnt.t;>Jnt.Ge lnJlGp. -- n! qmpqj1 ~bp!wtfnp 
2 

Jllnt.Uf! pwqtl'wutwmlltfw(i Gqwmtl'wtfp: lln /um.Jp(! llnt4uLJ I; n-pq wu
mP,-fiw6~ GzwGwlflniu }unt.tl'p. t.bl_m I; UUIIILlfbl, "{' n ?;:-4 'lb"le"'J "'!.., 

fwJIILIIIIum/uf 2~ 1 2hWJtut) n=3 'Jb"f.[Jn<J "[pbp ~nJuLmtump1_: 

U[uilonf'frlt "- bzmbtu•/•n/u fuJpbf'{! ;:_wm Jbt) 'lbr h'i, fu"''l"',f •fbf'

pwrfnr fuJphrfo ur/,,.,,fJl"'b' frblulbu btuk 1•"'l"'"'!fr urbumfciJ"'b ,fb'lt 

tt1wmbh.p. "f' ~'2'"-;.'"'P"f" frufpbrfr ""''f'"~'J"''iJmfJl"''fp "'';.~';,"'{' ~~fr~•br 
P"''l,f"'"i"'"''l'lwb ~'ft"'mJtuJp /unLJp ~wn.mgbl ~Ubm ml.'l"'·1f'"' filtmh

"bb/'P9• J!"''i'p "f' br~m 1/b'iJm mb'I"''I{'"L{clt•nhhbrfr wrm"''lf'!"'lf! Jp2_m 
'[IILJCf wb'l"''J('"'.fifJIIL~I 1;: 

luJ ph f'P J Lr> fil•fm/ 'l"'~""'l"'<;, orfr~wJII'i.Lr M, '""' Lf•u hr"r"'l wrpm
fll"''i, "'"'{'Pbr i.t'n'lbl'l!' bzb'b.[! "'l'l"lf'"P Jfr "i"'P'l"''l"'l'b orfr'iJmlJ• 

y'b'lf' P"l"f' "lu""-l'"'bbrfr P"''l'lmflln''i,{! frf• "hhmrmh/• 2"' f'2{! ~Lfr'i, 
fum.!p, rntb ([\ 112~rJifiiLtn1UIIflliL, b[ilb ,_,,,,IlL Uf1.11111!Uihbrf• IU('IIIUI'f/'l"'l 

U1"l11_tubbb.[! ~·r-~'9 r,,,!"f''l"'''"'b ''"'"'"'{',{ wb "'f''l!"' b.[!(!' 
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G fuJ'pf. A b'ii[ilwpw'lJ'"'-{JJnLb{!_ ~nl_1_nLJ' I; '-"l'l f.•J'pf. bGp-m}undp, 
h[ilb 'iiw />'ii<if! ,,,,_J'p I; G fuJpnLJ' nrnz1_wJ lf"f'J"'l"'-Ptw'ii 'ii~wmJ'wJp: 

flt'ii pw'iif. umm 'lJ' w'ii >.wJ' '-"{'> [ilb t.w'i..'lfruwbnL~ J' I; '-"f''lJ".f! G 
fuJ'pfr A b'ii[ilwpw'l.J'nL{iJJ"'-'i..{! '-"J'l fuJ'pfr b'ii[ilwfun'-J'p 1 pw1_w~w'ii I; umnL• 

'l:bl. 1) Uf'-"{'"'-bW~""'- mJ' I; '-"f''ll".f! A-/r J'bt. A·fr 9'-"'i..~w9wJ br~"'- l;[h

Jb'iim'iibrf. '-"{'"''-"'lf'JUIL{!· 2) Uf'-"{'"'-'i..IU~IIL®J' I; '-"{''1.(".[! A-'ii frr wJ'b'il J'f. 

f.thJ'b'iimf. t.bm 'iiwk 'iirw t.w~'-"'1'-"{'d. l;lbJ'b'i..m[!t f>r".f!' G fuJ'pn'-J' '1."'-

.'l"f''lblfrmfiJJw'ii orb'iJ.f!p f.rw1.w9f.mfilJnLbf.9 t.f.mJ...nLJ' I; 'iJrw f.rw1_wy/>nL

fiJnLb[! A·/r l;[hJ'b'iim'iibrf. t.wJ'wr, f.u~ G fuJ'pf. ,ffrw1_nr/> Uf'-""'~w'iib

l"'-fill"'-bf! A-f.'ii pfu,.J I; 2)-1>9 Lr. 1)-/>9' 

l.wfunr'f Uf'-"('UI'f(''-":PIILJ' b2_1_wJ fuJ'pbrfr9 2_Winh('{! t.w'iJ'ff.uwbnLJ' 

h'iJ t.b'iJ9 WJ'j,Uib'f b2_1_WJ nt('/>2_ /uJ'pbrf. h'iJ(tfwfuJ'phr: U.JuUfbu, '1."'-J'f 

[il1_bpf. '-"'l'lfrm/>1 """ J'pf! t.w'ii'lf.uw'iJn,_J' I; P"l"f' w.!pnn [il1_hrfr '-"'1-

'11>"'/r1. fr•J'pf. b'bfilw/un<J'p, ""~ 1_bn}'iiu frr t.bl'filfr'b' llU19f.n'iiwt fil1.brf. 

"''1'1/>mfuJ fuJ'pfr b'ii[ilwfun•J'p'ii 1;: ~"l"f' '-"!" fuJ'pbrf!• fr'iltutbu II f!'ii'l

r.w'iirwUfbu [il1_bpfr '-"'1'1/>m/r1. fuJ'pb{'{!l t.w'ii'lf.uw'iinLJ' b'ii ~nJ'unb.eu {J1_b~ 

rfr '-"'1'1""'"" fuJ'pfr b~tfiJwfuJ'pbr: 
1
1-rwl,w'ii l•rwl,w'ii [il1.brfr J'"'-l"'"Uf

LI>~'-""'"" fumJ'pf! t.w'ii'lf.uw'iimJ' I; 'lf'"!P9 mwrpbr P"l"f' frrwl1w'ii [il1_brfr 

J"'-L"'I>uttMwmfr1_ fuJ' pfr b'i.[ilwfumJ' pt n· r'l wumf.b.w'iifr· 'iiz,u'iiw<frnfu fumJ' Pl!. 

DIJ'l 'iim 1'ii wumf.b.w'iif. uf.J'bmrfr!J fuJ'pf. b'ii[ilwfunufp l;t 

C'ii'l'lJb'ii.e, nr b'ii[ilwfuJ' pfr uwt.J'w'iiJ' w'ii J'L~ Uf'-"{'"'-bW~""'l '-"l'ii 

u,wt.w'iil_[!>· "{' G fuJ'pfr A b'i.[ilwfm'-J'p[! G fuJ'pnLJ' nrnz1_wJ 

fu J' pw l "'ii '1: "r J n 'l n '- [il J w 'ii 'ii '''-"In J' w J'p tfr'iif. fun'-J'p, l;w~w'ii l;i 
llt"Ufbu, 'lf''-"~w'ii f.rw~w'ii f11_brf. J'n'-l"'PUflMwmf.1. ""''-J'pf! J./r t. w 'ii.: 

'1 /r u w 'ii n '- J' P"l"r frpw~w'ii [il1_brf. '-"'l'lf.m/>1. fuJ'pf. b1,[ilwfunL•fpl 

l_b'-"J'-"U wnwl_/>'ii P'-"'l.J'"'-filJ"'-b{!_ 1 "f'Ufbu b'ii(rlwput'[J'm{iJJn'-~' Uf'-"1'"'-'ii'-"~.;, 

"-"'-J' t br'Jr"r'lfr J'hp_: 

bpb G Juupnuf tjbpgqw~ bli A lL B bGpwJuupbp, mutm fipwGg 
Ans tJ.lnJuliwmm .. w~' WJU~GJ!fi' ll.1 A-~, Lr.' B-~ ub~ "lwpn ... GwqlJ.n'l Jqb
ubGmGbp~ liwlfruJundp~ Gn ... JGutbu qt~G{l G Juup~ bGpw}undp: 

f>rn.e, bfilb AnB fnfut.wrnnLJfilf. J'b2_ Uf'-"f'"'-'iiw~1.n'-J' h'ii X b. y 
f.LbJ'b'iim'iibr, '-"Uf'-" 'iir,u'ii.e Uf'-"l"''-'iiw~1_nLJ' b'ii A b'ii[ilutfuJ'pu'-J Lr., l)bmlr.w

P'-"f'' A-f.'ii U[Win~wbnLJ' b'ii Lr.' xy '-"{'"''-"'lf'J'-"lf!'J Lr.' x-1 t.w~'-"'1'-"rJ. 
l;[hJ'hbtn(!l tmJb b~WinUin.nLJ''iJbrn1. xy J... x-1 l;[bJ'b'iJrn'iJb('{! Uf'-"ln~wbnur 

b'ii 'iiwlr. B b'ii[ilwfuJ'pf.'ii Lr., t.bmlr.wpwr1 'iirw'ii.e J'm'iJn,_J' b'ii 'iiw_lr. AnB-fr 

J'h£' 
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Jfrwlil Lr~"'- b'iipwfuJrbrfr t.wJwr, wuLr. 9w'ii~wsw.t '[brt'-"'l"r P1"1 
~,uJ', 'iim J'iif.uiJ' w'ii1_br£ [il1_n1_ b'il[ilwfuJ'pbrf. t.wJ'wrt 

ll~'iibrlr. 1;, "{' G fuJ'pf.' J'f.wJ'ii 1 l;lbJ'b'ilm/>9 ~'-"'l.J'1_wJ L'iif!w· 

pw'l.J'n'-filJnLb(! luf.'iif. '-"l'l fuJ'pf. b'ii[ilwfumJ'p. •ul'l b'ii(rlwfun'-J'p[!• "{'{! 

Uf'-"f'"'-'iiw~1_mJ' I; G fuJ'pfr 9w'ii~w9wJ mrf.z h'ii(JwfuJ'pmJ', ~nz_1_mJ' 1; 

G fr•J'pf. u~wqnp bGpwJundp: u·,,._u ~"'lJ'f.9, G fumJ'p'ii fr'ii.el!. t.w'ii'lf.

uw'iJ,,_J' I; />r b'i..[ilwfuJ'pbr/>9 J'b~{!' 

O'ii(JwfuJ'pbrfr t.b"''-".f!{'.f!Pf' orfr'iiw~ b'ii Jwnwln'-J' '-"J"Ufbu ~nt_1_wJ 

sfr~L"~ b'ii[ilwfuJ'pbrf!" l.wfu J'mJb'ii.e G fuJ'pfr a l;lbJ'b'iimf. 

"'u, f.~'-" 'ii f. lf'-"'1'-"P'-"rl!.' opb n-f! 9w'ii~w9w.t p'iiw~w'ii fil/>1. 1;, '-"ut'-" 

a-fr'ii t.w1_wuwr n t.wm l;[hJ'b'i..m'iibrfr '-"{'"''-"'lf'l'-"l{! ~nt1_mJ' I; a l;l£J'b'ii

"'" n- r'l wum~ti.wli l.r. 'iizw'iiw~1_mJ' I; a"-n1_1 a l;lbJ'b'i..wfr pwgwuwqwfi 
mum~ti.wGGbp~ ~wrhtf. I; uwt.J'w'iiht ~w' J' "f'Ufbu G fr•J'pfr '-"J'iiutf.ufr 

l;[hJ'bbmbbrJ lt('ltb.f! '-"!'1 l;lbJ"b'i..mf. 'f('UI~Uib UIUinf.bow'i..'iibrf. t,UI~UI'fUI('a 

l;[bJ'b'iim'iiht''ii b'ii, ~w' J' "f'Ufbu a -1 I;JbJ'b'iimf.'ii t.w1_wuwr J'fr .ew'iifr wr

"''-"'lrf.t'iihrf. '-"f'"''-"'lf'l'-"L' 
f>rw~w'i..nLJ' '-"1'1 uwt.J'w'iinLJ''i..brl!. t.wJ'{!'i..~'iJn,_J' b'ii' 

(1) 

U.l'l '-"Ufw9m9bl"'- f.,uJwr pw•Jw~w!i t· ~kr9thl 2n t.wm '-"f'"''-"'lrf.t'iibrfr 

Ul('ln'-"'ff'J'-"[f!' nrn'iJ9f.9 Ulll.Wl_/>b n >.wm '-"('"''-"'f('/>l_bh('{! t.w1_WUU1(' b'iJ 

a-f., f.u~ J''bw9wJ'iibrf!' a -l.fr, l.r. ~wmwrbl P"l"f' ~rb.wmnufbbrf!.' (1) 

t.w•fwuwrn'-filJwb fr'iiz_U[bu J.wfu, wJ'iiU[bu l;l '-"2 J'wufr'ii t.w•fwuwr l;lb

.J'b'iim{! ~'iizw'iiw~b'ii.e a - 11-n1_: '{br£wUfbu, Uf'-"IJ' w'iiw•fnr1_b'ii.e a I; lbJ'b'iimfr 

ao qpn wum~ti.wG~ "''-"~ t.w,~w'iiwt 1 l;lbJ'h'iimf!r 

t~wmb'ii.e, "{' b[ilh qnrJ"'l"'-(iiJnLb{!_ G fuJ'pn'-J' IJnJ_1_mJ' I; '1:"'-J'w

f'"'-J', '-"Uf'-" a l;lbJ'b'iimfr wumfrb.w'ii'ilbrf. <frnfuwrb'ii t.wriJw1.nr I; funubl 

'-"1'1 l;lbJ'b'iimfr pmqtl'wutmm~qGbp~ uwu~li Lr. 'lf'bl '-"J'ii ka-n1_: 

lln.w'ii9 'lcl1.wrn'-filJwb ""'"'-'11."'-J' 1;, "{' 9'-"b~UI9'-"J G fr•J'pnLJ' 

sw'ii~w9wJ a l;lbJ'b'iimfr wumf.6.m'ii'iihrf. t.wJ'wr 9'-"'ii~wsmJ ('lr'-"~'-"'ii, 
pw9wuw~wb ~wJ' '[('") ffi J... n 9111 sf.t'i..brf. 'fhU[J!nL J' mb'ffr nLbhb t.bm/.r.

J'-"[ t.w1_wuwrn'-fil!"'-'ii'iibrf!• 

(2) 

13) 

G fuJ'pf.'a l;[bJ'b'iimfr P"l"f' wumf.f.w'ii'iibrfr9 ~'-"'l.J'1_wJ b'ii[ilwpw'l.J'n,_

fill"'-'ii(! b2_UibUI~bb.f! (a)-n1.• b('W J'£2_ 1fmbnLJ' I; J... />b<il!_' a l;[bJ'bbut{!_, 

"('{! t.w'ii'l""'-"bnLJ' I; frr UlllW£/>'ii wum/>~utb[!l I a J b'ii[ilwpw'l.J'nL{iJ !"'-'ill! 

~tf.'iif. G fuJ'pf. b'ii[ilwfumJ'p. [a]·/r l;tbJ'b'iim'iibrfr '-"f'"''-"'lf'!'-"Ll!.' (2)r.fr z'iinr· 

t.fr1., 'l"''ii1_mJ' I; (a)-f. J'bl_, (aj-/r J'b2 J','i.,,,_J' I; aO.f.'iJ t.w1_wuwr 1!;[b'-
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Jb'bm[! b., rfbnw"lbu, {a}-<;, f.r wJbt Jfr l;ll.Jb';,mfr t:,bm Jfrwufrb "lwrtrt.

"hw~nt.J t- bwk b('W /)UI~W'fW('a l;lbJbbUJ{!_J ~wbfr nr (3)·/r9 l)bUJkiJL.J' t
(all)-1=a-n 

~wt.{wuwrnt.filJnL. b{!_l 

{a} bb[ilwfunulp[! ~nttJnt..! t- G }utfp[l' a ktbtfblimnq lUil.W2.W9Wt\-
9r~llllJrG. blipw~mdp: /><;,l."lbu 9" .. 19 I; mwlfru (2) t:,wt.{wuaurmfiltnt.bf!, 

""Jb Jfrzm ~nJ•JL.mwmfrt.{ f;, b[ilb bnt.tbfru~ G fun,fpb frb~{!_ ~nJnt.mw

urfrt.{ tb 
t~wmb';,~, nr tJbrb.mJ nl_ Jfr t.nb'l tfr wutfbl, "I' a l;lhJb';,t.nfr pn

J."l' wumf'6.w'"u';,bl'f! fuJpfr mwrpbr l;lbJb';,m';,br [,<;,, Gfilb Wl'f frrn~ wn

.S>Jbu f;, W"fW a-b ~n~t.{llt.J t- wliqbp)l_ qmpq[l kthtfbliut: 'l-fr9nL~J UUI~UI~bl 

a l;lbJb';,t.nfr wumfrC.wbbbrfr filt.{nt.J ~wb C.wt.{wuaurhbrf!• orfrbwf ak=al 

k+l 'fb"l~nuJ. 4_bnwtJnr [uJpbrfr 'fb"f~llt.J, '"1'1 Jfrzm mb'lfr nt.bfr, 

PWJ9 ~W('n'J. t UflUUIWI)bl k UlbtJbn fuJpllt.J/ t;pb k>l, W"fW\ 

ak~t=l, 

<UI Jufrb~b' 'f" JIIL[il JnLb nt.bbb a I; [bJbbmfr IU Jb"ffr ufr 'f('"'~wb wuUJfr6.wb

"iJbr, nrnb~ /)wiJwuwr bb Jfrwt.{nr/rt 'l-fr9nL.~ il-(! WJb 'f('IU~Uib wJbbw• 

+n.cr {if/r1_b f;, "/'" 'fh''f.~nt.J' an-{!_ /)autjwuwr t- Jb~fr, UIJufrb~b' 

1) a"=l, n>o• 

2) &pl. ak=l, k>O w"lw k>n' 

U,!'f 'fh"f~nuf WIIIIL.J b';,, nr a•b qll(l)l_Wqnp l}wpq[l, WJU I;' il l}rupq[l . 
kt btfbli Ul }; : 

G{iJb a /;[bJbbmb nt.b/r il t.{b('2_Wt.{n(' ~W(''f• IU"fUI 

1, a, a2, · •. ,an-2 

J.;lbJb'iunbb('f!• frbt"fbu t:,bzm t- mbubbl, P"l"l'f! mwrpb(' lufri,b';,t a lqb
uhlimp lUtf!J(i tf[l WJt lUUut[lfiru(i' qpwqw!i qrutf (!Wgmuru~ruU, flwqwump 
k (4J-[l lqbtfh!imGhp[lg tfhq[llit f>rn~, b(ilb k-';, 9wb~w9w.t wJpn'l2_ filfrtl 

J;, WUfW k-b puufwbbtnt{ n-fr, ~UUJUibwb~' 

k=nq+r. 0 r<n, 

nLUUJfr, zbnrt.frtL (2 )•/r k (•1 )·fr, 

ak=(an)q · a'=a': (5) 

UJuinb'lfr9 t,b.,J.nt..! f;, nr hpb a kthtfblimli mG[l n ~hp2wqnp 
fJ.wpq h ak=l, mUJ.m k-li uthml!_}; wn.wGg •fliwgnpq.[l pwdwli~r n-r 
t)_pw: ~~~rttU ~n'lJfr9• .p.wbfr nr 

-l=n(-ll+(n-1), 

. ..,"1"' !l. tl_bp)l_wqnp llw[Iq[l a kthtfhlimr flwtfwp 
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~u/iJfr h(' ( 4) ufrumblf(! UJUI('nt.'i.w~nL.If ~ !l /)wm t"tbJbbmbb(', W"fiU 

tJbrl._nLif uww9t.{wJ- W(''fJrnb~bbrfr9 pfumJ f;, II(' tlll(l2_Wqnp qwpq DLUh
gnq a lqhtfhlimlt fiwtfwp Gpw n ~wpqe fiwtfeliqlimtf }; {a) gr~tmJJ:tli.. 
b!ipwJutfp.l! llwp(({t (mJn{tG}!fi' }qbtfhlimlihp[l ptJJ) fihm: ' 

"Ll1wmbb~, tJ1tr2"'ull'"' "I' wJ[,'j, Jfr fum.Jp nt.b/• wnwp_{/ii · 

~IU(''fP Jfrwtb Jhf/ /;[blf/,'iun, 'fUI /1/frbfr 1 /;[bJbbUI(!I Ulfbbr!._nrbb, (1} 
9pfflw!b bh{Jw/unt.Jpf! /)w,f{!'j,f/'j,nt.J t" tf/rwtJnt• b';,[1wfuJpfr t:,bm: 

6f>tnm!I>G fuuFbr: G /unt.Jpf! ~"l'J"t..! t- gf14tmJrli (2p~wliruJpli) 
fu,ufp, b(ilb wjb ~wq•f~,} t- ''r ,,, nrb.t- a l;lbJbbmfr wumfr6wbbhrfr9• 

'"t"frc;,.f!v t:,w,ft!,'"u~c;,,ur t tr1• lal 9Mtwtf•b b';,filwfu.tpbrfr9 .rM1fr t:,bm. a 
l;lbJb';,,<;, "'t'f 'fb"l.[!"uf ~nttJuuf t- G fr,Jpfr t\ Gnpq kthtfblim: U.~i,brk 
/;, nr w.!h';, •ffr f!fr~lmJf/i. funufp wpbLJwb fr~n•.Jp f;: . 

u. b " b I' P. 9 fr ~ l IU ! fr b fr• .r p fr 0 r fr b Ul ~ I; ,} Ul n Ul ! nLII Ul ,{ .r 

P n n [rl t.{ h r fr w 'I 'II' m fr t.{ fu, .. .r pI!· w.rbc;, Jfr uufp"'lt. [ilfrt.{ 1 filt.{fr 

pwqJw"fwmfr~b f;, •utuf•b.[!b' UJl'f [il/r•/(! Jwnwtnuf I; "l'"lbu 'lfrmwrlltJnr( 

fr•Jpfr J'i.nr'l l;lbJb';,m. "l'"lbu J';,nr'f l;lbJb';,m ~wrblfr /;r tJbr9c;,bl bwl.i 

-1 fil ""{!: 

n ~ UJ r 'I fr ·L b r 2_ Ul " n r 9 fr ~ l w ! fr b fu .r p fr 0 I' fr b Ul ~ t- ,} w

n w I n L. .r .r b It fr 9 n. l''f Ul u UJ fr -(. Ul b fr Ul r .r Ul UJ b b r fr .r n L. l UJ fr "1-

l fr ,, w m fr" fun L .r p (!• § 19-nt.J 9"LJ9 I; UJI"l"L· nr P"l"l' Ull'f wr

.r wmbbrf! /)w';,'lfJUwbllt.J b';, hrwb9fr9 Jb~fr' Ul Jb t-' bwfubw~wb wrJ w

·.,fr wumfrtiw';,~,br: 

(..bmkJUil fdbnf'fufwb 9"'!9 I; UJWLfru, nr WJU orfrbwf,bbrnt.{ (!UUJ 

l;mfilJwb U"fwnt.{nt.J b';, P"l"l' 9fr~LwJf•b fuJpbrf!' 

P.ntn(l wlitlhP2. gplnmJftfi J1Hfphpli lt<J.ntfnp:t> hli tf[ltfJwlig. tfptfJwlig 
luintfnp:t> b!i !iwh tmlm" n lj_wpq[l pn1np tlhp2_•mlnp g{tqtmJrli }utfpbpe: 

f>rn~, a Jc;,,r7 t-tb.rbc;,m , .. c;,t.9nrz wbtJbrp_ 9Mt"'tfrc;, fuu .. .rpf! .pnfr•w

'f'"ra JfrUJrJb.enrb';, wrmUJ"fUIW~brtJnt.J t- "'"P"'l'l. PtJbrfr Ul'f'lfrmfrt[ 
/uJpfrb, u[i!b WJ'f /uJrfr wJbb Jfr ak /;[bJhbmfrb /)wJUI"fUIIIIWUfuwbnt.

{rfJwb Jbp_ t- 'f('t.{mJ k filfrtJf!· "'J'f wrmw"fwm~brn..J{! ~[/rbfr frqnJnr:P 

m('WUI"fUIW~brnL.If, ~wbfr "('' f!UIIJ (2 )-fr, a /;[bJbbmfr UIUUJ/rf.wbbbl'f! 

pw'lJW"fiUUJ~bffrU 9"L9frtbb['{!_ qmJwrtJnt.J bbt f>u~ b[ilb mt.{wJ t- il ~UI(''f/r 

tJbrp_wt.{nr 9Ml"'Jfrb G /rmt.Jp a dbnl''f /;[bJb'"umntj, Ul"fUI J'b~fr9 

fl·r'f wumfr6.wbfr bw/ubw~wb "'l'J"'mf! bzwbw~bb.[! E·nt.{ J. G f.r..lpfr 

mJb'j, Jfr ak /;[bJb';,mfrlJ /)wJw"fWUJUI11fuwbb9'j,/,'j,~ ck filfr4f!• 0-:(:k:"(ill 
'tw ~Lf·'"ufr G fuJpfr "'Jb"ffrufr pnfuw'fwra JfrwrJb~ wrmw"lwm~bp-nt.J' 
1-fr9 il•(''f WUtnfr6.wbfr W('JWmbb('/r tfnL[UJ/r"flfr~wUJfrt.{ fuJ'pfr t.{rw, nrfr 

fr'lnJnr:f.nt.filtnt.b[! l)bwl.nt.J I; (2)-fr9 b. (5}-fr9: 

"·!" fiJbnrJ wb Pmuwmrnt. .r t- funuk l "l"'l''l"'"l"" wbtJbrp_ 9fr~Lw~ 
Jp'"u fuJpbrfr ~wJ n ~wrq/r 9/r~l"'tfri. fuJpfr Jwufrb: 
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'1-pmwrfth'b.f!, orfr'biUft, 3-r'l IUUU1p-6.1U'bp Sa upJhmrfr't fum_dp[!• 

(!b'f tlf'NLdl § 3-fr'b r.IUdiUUJIUUlUIU/uW'b, 'hru1 l;lh,/h'iJm'bhrf! 't'frb'b,e 9P't

thrfr JPt_nym/_: flr"fhu A h'l:frliU[unufr 1_1'r9'bh'b.f! (12) l;lh.th'bmp 9Pftlm

tfr'b h'h[rlw[unufp[!• "'i'b lfJU'l_dl/_u~r} I; 'buLJ'biUI[IU'b mh'l_IU'JrlllfiJJm'bp9 !. 

f.b'iJ9 (12) mh'l_UI'J(IIIL{flJNLbfr9z !l1Uf11P9 r.IUf'f.UI'iJ dJNLll IJIU11Urf1 'ttfr'bh'iJ' 

(13) ·A 'JIU"f!• "!'£! puuzi/IU9wr} I; (13)1. (132)mb'liU'f[mLfJtm'b'bhrfr9• L_ 

(23) ·A 'flU"£!• "!'£! f'IU'l_ftiU91UJ-1; (23) [,_ (12/J) mh'l_IU'JrmfrlJm'b'bbpfr9: 

ll'JnLu ftn'ltfP9• S:~ fu,fpp' A /,'bfiiUp,tfpp 'bftJUmtfJUtfp "'lP9 t:.IUrb"''il 

'f1Uubr 'ttfr'bL'b' p'b.f![!' A b'bfilw/unufrf!• A· (13) 'l"'"f!~ "£'(! f'IU'l_ftiU9 1Ur} 

I; (13)!. (12.1) mblfUi'frNLfrlJIIL'b~.brfr9· " A. (23) 'fUll}{!, "!'{! f'IU'lltw-

91Ur} /; ( 23) [,_ ( 132) m&'l_IU1jf'NL{(}JIIL'iJ'iJbf'p91 {)' !J'iJ.f! mb11'iJ11Ld h'iJ.f!, nr 

IU'[Witn'ltfJIU'b 1_hrlnLr}nL{rlJ'IL'b[! '1Pm1Urlt1_ntz 'fbUJ.f!"L,r UliU['Pbr·LIILd I; aiU
fr•IU'tntztl JIU'bp9 1 

•/J,r'l_m1_nr furlphrfr 'lb"f,end futlpp' b'irfiiiUfuJpp 'bftiUm,f"'''P 1_hr

l"Lr}r1LfiiJnL'b~,/,rfr 'l"l'nfilt•tL'bf! pbrnLtf I; t:.bmb.Jwl 1/IU{'!.nr fdhnrhtf"'Jfr'b. 

I. IU 'I r lU 'b rl" fil b n f' b ,r w 'br U.tfhli tf~ tlhpl'_wqnp Jutfpmtf gwli
qwgwb- hlipw}utfp~ qwpq~ fi wliq~uwlinLtf }; ):otfpj1 qwpq~ pwd wliwpwpE,: 

f>r".f!• 'IP9"L.f! n ftiUr•tl• G 1_hf"lw•[nr f,Jpnuf m1,[wr} I; k ftiUr'fft 

A h'b(rliUfuuLtfpf!l '~-f•mwrftb'b.f! G ,,Jpp aiU/umftn'lJJIU'b r[brlmdnLfllJIIL

'b{! A L'b(JJUfutlpp 'bftJUmdJUtfpr 'J-p9m.f! "'l'b f'1U'l_ftiU91Ur} I; j t:.IUtn 'f1Uub

f'P9• j {ilpq[! qnl_l/_nLd t A L'ufJIUp•Jpp ~liqhj!u G fuJpnr.tf: Ut1Lf'IUJ!IU'b

l.J"Lf' XA .\UI/_u 'fiUU f'1U'l_f/w9wr} /; 6.pzm k t:.wm /;[b,/b'iJm'iJbrfr9• ,eiU'i.p n~ 
h(ilh \ 

nrmb'l_ al-l! " a2-f! A-/r I; lbJb'"uur'"uhr L'"u' IU"flU al = 821 U.lu"ff•un1_' 

n=kj, 

"f'{! /,_ "fiUr.IU'"u2_1_11Ld /;r IU"fUI9 tiL9 bu 

oflUI'i.p "f' /;l/ufb'iJmp qiU(''ff! t:,IUJ(!'i.q'"unuf t 'j,f'"' 9fr'tltuJp'iJ b'bfiJIU

fuJpp ""'f''IP t:.bm, IU"f.UI l.IU'fr-~·rfp filhnr,bJIUJP9 t:.hml.nLJ 1;, nr tl_bp
l'_Wqnp ):olfp\t wtfhfi up ktbtfhfiw~ qwpqE, fiwfiqpuwfinLU }; Jutfp~ qwpq~ 

rwd-wliwpwpr 
/.w'ff'IU'iJrfp filhnrb tf IU '''9 t:.hmb_mtf I; 'iJUif. 1 "{' WUbli U~ 4bp)l_Wq np 

):onLup, np~ qwpqE, UJ.mpq_ pint k, qt~li~ g~lJIWJ~li JunLtl'p: f>r".f!• "'l'l 

funLJpf! "fbm,e I; r.IU.tf!'bft'"up 'i.riU' JfriU•[nrfr9 miUrPhr 9 "''"uftiU9 1UJ l;lb

JL'bmn1_ LUnUI'l_IU91Ur} 9fr'tliUIP'b L'bfiiiUfutlpp t:.hml U.lumh'lfr9 p{mnJ 1;, 

2_'i.nrt:.fr1_ •[brbnLJ umJU9'["'r} 9fritl"'JP'b futlphrfr 'bftiUf'"''lf'"L{rllu''b, n1r 

wtfhfi up p UJ.mpq_ ptl_~ fiwtfwp qnpnJd-JnLG nd\~ u~wq ( ~q_ntfnpUq_tfit 
uzmDLpJwtfp) p qmpq~ qbpl'_rutlnp JunLifpi 
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§ 65. '\mpdwt j!Wdwbwpwpblip, j!Wqdwlllwm~~~-Judl!liP. 

(~wb~mnp-Judj!lip), findndnp~~qdbl:ip (bdwbwlllmL~JnLbbl:ip) 

G fuJpp A h'bfiiJU/unLdp[! ftnl_1_nLJ I; IUJ'f fuJpp Gnptfmt pwdw
liwpwp qwtf wlit}lm}m):ob1~ (~liqwp~m6m) hlipm):onLtfp., bfilh G fuJpp 

a .. fuiUftn'ltfJIU'b 1_hrlmJnLfiiJitL'b'b A h'bfiiUI/utfpp 'bftwmJIUJp r.UIJ(!'blt'bnLtf 

1; IU'l_IUftn'ltfl'"'bp t:.hm, U.l""IP"""-' IUphuiU'b fuJpp P"l"r h'bfiiiUfutlphrf! 

'br"' Jh2_ 'bnr''"'l piUrfm'biUriUr'hbr b'b, fl1,Lu ftn'ltlfr9 , IU,fh'b Jp G 
futlpmJ L_' tlfriUrfnr b'b{(J,./unLtlp[!• !.' p'b.f![!' "'l'l /unLdp[!• 'tlfr'bh'b 'bnrJIUl 

piUrfiU'b"'f'IUf''bhr· G futlpp hrftnL 1_hrlnu)nLfiJJm'b'bhr'b l;l tfpJU1_nr h'b

fiiU/uJpp 'bftiUmJIUJp t:.IUJf!'bft'bnLtf b'b fuJpp JUniU'bap'b l;lbtfh'bm'bhrfr 
t/_brlnr J,L{rJJIU'b t:.bm1 · 

G /utfpp bpftuL r[brl"Lr}nL{(JJm'b'bhr'b l;l "'1'1 'bnLJ'h G prtfpp 'bftwur-

,r Ul,r p 'tiU'ldr/IUr} b'b Jhft G 'I"'"P9' 
1zL'b.f! 'bnrtl'"l piUrfiU'biUriUr'hbrfr IU1hlfr t:.btniU.f!f'.f!Pr orfr'bruft'bbr 

nl_ftndnLmJUmpl/_ fuJpbpnLtfl S3 3-r'f IUUtnp6.UI'iJp upJbmrfr't fuJpmJ 

. (123} l;lhtfh'bmp 9PftliUJp'b b'b{(JJUpltiLdp[!• "!'£! pw'l_ftiU91Ur} I; 'bnLJ'biUftw'il 

mb'l_IU'Jf'nLfiiJ11L'bfr9 [,_ ( 123) tiL ( 132) mh 'l_IU'ff'nLp JnL'b'iJbrfr91 'tlfr'bp 'bnr

J'IUl piUrfiU'iJIUriUro S3 fuJpp hrftnL 1_hf'lnLr}nLfiiJnL'i,.'hbpnLtf, {!UUJ IUJ'f h'bfiiU

fut!pp. brftrur'f r.IUr!.w'b 'fiUU(! f'1U'l_ftiU91Ur} I; (12), ( 13) f. (23) mb'l_IU

'Jf'nLfrllnL'"u'hhrft9t 
f:'"u'lt:.IU'briU"fhu, n-p'f UIUmft-6.1U'bfr Sn upJhmrfr't futlpnr ,r n-"'1 JUurnp-

(,IU'bp An 'bziU'bUI,frn/u furntfpf! fttfr'bp 'bnrJIUL piUriiU'biUriUr' l•r".f!' An 

funLtf p'b nL'i.p _J._n! ftiUf''f{!• 'lf'IU t:.mtf IUf' I; l Sn furlpnLJ' An h'b[iiJU/utf pfr'i. 
2 

r.IUr''IU~' IUJh'b rip 'JIU" "fhm.f! I; piU'l_ftiU91UJ lfr'I,p 'bnLJ'h.f!IU'b /;th.th'bm

'bhrfr9 [,_, t:.hmbJUP'"f'• IUI'I"ffrup 'flU" ftiU tLfr' JpiUJ'b Jbftf!• IUJ'b I;' fth'brn 

urb'l_w'll'"' pI"' 'b'bbrfr r.IU J IU/unL J Pf!' 
p lf'U zm" I; /htf b'bm'bbrfr,'J ftw'ltf IUr} fl "IU(Ilffr l_1_h r1Uubr1_ tl 'I_ .f!IUniU

ftnLUP J1Urnpf•9'bbrft JnLlUJP"flPftiUmp1_ futlpnLtf IUl'b d1Urnrfr9'bbrf!• npn'it9 

'lhmhrrfp'bw'"um[! t:.ruqiUuiUr I; 1-fr, IUft'bhr!.nrh'b, ftiU'ltfnLJ b'b h'bfiiiU

funufp: '1-IU ftlfr'bp ~"'LJ'bfruft 'bnr•Jrul p1UrfJU'btup"'f'' .f!IU'bp np IU/'1 !.'b(ciJU

prJ pfr' M ,r turnrfr9""- 1Un1U'l_IU91UJ ""'rlr IU'b 'IIU"f!' tlfrJUr!IUJ IU'biUft aiUfufr.'l 

b. "''/"9· C.IU'b'lfturu'bnLd I; P"l"r IUl'b JUimrfr9'irhrfr 'fiUU[!, nrn'b9 'lbmhp

J'ft'i.UI'bm[! r,.,,l_ruuiUr I; M J"'mrfr9fr 'lhmbrJfr'b"''bmfr'b. pruqiUftiU'b I; t:.p-

2_h l' "I' ,r IUmpp,'J'"ubrf! PIU'l,r U1Uf1UUt'th lfru 'hr1U'b9 'lhmh r ,f fr'biUb ur'bbrf! PIU'l_

,riU"fiUUI""-"' tf h'b: 
1urrf1Ul pUiriiU'iJIUf'IUf'ft 1/_hr!.nLd phr1_wJ UUIC.JIU'btfiU'j,{! 'tiUf'U/ft I; 

UllUl t:.burb 1"'1 at.{!. 
G futlpp A h'i.fJJUfunufp[! ftntqnrtf t IUJ'I fuJpp ~•nrtliUl piU•Iw

'bJU(IIUf'• bfill. G-1• "'Jb'b Jp x 1;1htfb'bmft r. • .riUr 
(I) 
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'1-frmmp~b'i.t.[!, opp'i.tw/1> 3-r'l- wuu•frn"''i.tfr S3 ufrJ'bmrft~ fun,J'p£! 1 

f!h'l npntJ', § 3-ft'i.t t.wJ'wulu•mmufuw'b, 'i.tpw l;lbJ'b'i.tm'i.thp(! 'f'fpb'i.t.p 9/t~
thrfr J'frp_nom/: flr"ILu A L'i:(rlwfunLJ'f' ·fbr9'i.tb'i.t.[! (12) l;lbJ'b'bu.ft oMtu•

tfr'b b'i.t(il u•/unuf p(!• "'i'i, IJw'lJ,fu•t} t" 'it nL Jhw!Jw'i.t m£1[ "''lf''IL{rJ JnL 'hp9 1.. 

f,b'i.t9 {12) mh'lw'lrnt{JJmh/•9' !twfufr9 t.wpl.w'i.t J'l""' 'J-~<mUp[! ~Jft'hb'i..' 
(1/J). A '1"'"£!• "('{! f'W'liJUI!JUIJ I; (13) /_,_ ( 132) mb'l"''tf'"'{Jt"t'b'i..brfr9• J.. 

(23) · A 'lw"{!• "{'{! pw'l'tw9wJ I; (23) iL (12.'J) mh'lw'lr'nfi1Jnt'i.t'i.tbrf.9: 

ll'J"LII ~n'IJ'P9• S3 fuJ'pfr' A h'i.ttJwfuJ'pfr 'i.t~"'mJ'w,fp .nr__{trj t.wpl..w'il 

'lwubp ~tft'hh'i..' pb.[![!' A b'i..(Jw/unufp(! • A • ( 13} 'JWUf! l "{'{! pw'l~w9"'J 

I; (13)" (123) mb'J.W'Jf'"Lfi1J'IL'i.t'i.tbrf.9• " A. ( 23) 'I"'J{!. "{'[' P"''l'/"'-

9wJ I; ( 23) "- ( 132) mh'lw'Jf'nL('iiJ'IL'b'i..brf•s: U'b'i.Jc mbubtiLJ' b'b.[!• "{' 

wr_w~n'[J'Jw'i.t t/_bp[nLJnL{<fJII<'iJ(! 'fPUl"'f''J•fn'f 'fb"/J?"LJ' mw('f'h{"'"<J' /; aw
fuw~n'fJJw'iJp9: 

'l.i•t•r_w</_nr pufpbf'P 'lb"i.Q"LJ' fuJ'pfr' b'i.t(JwfuJ'pfr 'i..~"'m,fw,fp <[hr

l"'·d•nfJJnL'i.t'i.tbrfr 'l"JnL{J[nLh(! pbpntJ' t t.hm"-l'"L IJw,nbnr fdhnpb,fwJft'i... 

~ Ul 'I r IU 'it J fr (iJ b n (' b J' w i.: U.ub-li tfjt qhp~unl np ~llfpm .. u gwG
IJwgrno)- hliprn}utfp{I qwpq~ fi wliqfluwlint.tf k Iuup{I qwpqp prud wlirnpwp~: 

f>r"-l?• '1f'9"L.f! I1 ~wl''lP 0 <[Lrr..w•fnr fuJ'pnuf mf"f"'"" t k ~"'f''IP 
A b'i.tflwfu11LJ'pf!1 '1-f.mwr~b'i,.[! G fuJ'pft awfuw~n'IJ'Jw'i.t qL-rtmdntftiJi•L

'i,{! A L'b[rJwfuJ'pfr 'i.t~wmJ'UJJ'p: 'Jof'9"L.[! "'l'j, pw'f1Jw9•uJ I; j t.wm '1wub

f'P9• j fJf."-l! 1/nl_t/_nuf t A b'b(J"'ft•J'pp {IIiqb}!U 0 fuJ'pmJ': Bn,pw.j>w'i.t

l_lnL{' x.'\ a"'Ju '1"'" P"''l~'"9"'J I; npzm k t.wm l;lbJ'b'iJu,'i.tht'P9• -l?"''i.tft n~ 
b[Jb' 

npmb'l al-f!" a?.-l! A-ft l;[bJ'b'i.tut'i.tbr b'b, IU"fW al=a2: u.!""i''"""-' 

n=kj, 

np[! "- "i"'r."''br_</_•nJ' tr "'"i"'9'1L9bl: 

of.w'i..fr nr l;l/.,fb'bmft ~"'{''f[' r.wJe'i.t~'i.tuuf t 'i.tpw 9ftltlwJfr'i.t h'i.t(Jw

fuJ'pfr ~wr'IP t.bm, Ul"fW {w'frw'i,Jfr (ilbnr•bJ'wlP9 r:.bLII£n,J 1;, nr qbp
~ruqnp }ull'p/t mtfbG up lqbtfb-Gmfl ljwpq~ fiwliqlmrnlint.U k }utfp{I ljwpq{I 
p.wdrufiwprup: 

{"''lf'w'bclfr (dhnpb,fw!/'9 t.bmiLmJ' t" 'i.twl.., "{' wtfbli tf{I qb-p~rnqnp 

}unt.tfp.. np{I qmpq~ UJ.WP£I. p!nl };, IJtrlir gflluruJrli Jnnt.tfp: "r".f!• IUJ'f 

fumJ'p[! "ibm.[! I; t.wJ(!'i.t~'i.tfr 'i.tpw' J'ftw•/nrfr9 mwppbp 9"''i.t~w9wc) I;Lb

J'b'i.turn<[ wnwr_w9,.,t) 9P~l"'lfr'i.t b'i.t{J u•fuJ' pfr t.bmt IJ.Jumb'lf.9 pfuutJ' I;, 

z'i.tnpt.ftll •fbp£nLJ' UUIU191/wJ 9Plflwlf.'iJ fuJ'pbrfr 'i,~Wf•W'ff'IILf"lw'iJ, "f" 

wtfb(i tfp P 11J.WP£I. pq{I hWUW[l qnjnL}i)JnLfi ndi{I tf{Iwq ({Iq_nunp~{Iq_tf{t. 

ii2mnLpJwll'p) p qv.tpq{I tl_bnrutlnp }und1!1 
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§ 65. unpdWt J!Wdwbwpwpbtp, J!WI{UWIIIWIIl~~i-fuUJ!Iifl. 

(~wb~mnp-fudJ!Iip), findndnp~~~~~~btp (bdwbwcllmLJiti"Lbbtp) 

0 fuJ'pfr A b'b(ilwJunLJ'p(! ~nl_</_nul t" "'1'1 fuJ'pfr Gnpll'rut pmdw
Gwpwp qwu wlit}tmpnJnbtr ({Ilhlwp{IU16m) blipmlunufp, b(Jb 0 fuJ'pfr 

a-Juw~n'IJ'Jw'b tfbrtm~nLfJJ•ILh'i.t A b'i.tpwfuJ'pfr 'i,~IUUJJ'wJ'p t.wJ'{!'i.tiJ'i.tnLJ' 

t" w1_w~n'IJ'J•u'i.tfr t.bm: IJ.l""IP"""-' wpbuw'i.t fuJ'pfr P"l"f' h'b{JwfuJ'php(! 

'i.tpw J'bp_ 'i.tnpJ'wl pwclw'i.twpwp'i.thp b'i.t: lflnLu ~n'IJ'fr.'l• w,fb'i, J'f• 0 

fuJ'pmJ' !._' J'frw1_np b'i.tfJ-JunLJ'p(!• !._' fr'i.t.f![!' "'J'f JunLJ'p(!• ~lfr'i.tb'i.t 'i.tnpJ'wl 

pwclw'i.t"'f'"'f''i.tbp. O fuJ'pft bp~nL </_brL"ubiLfJJ"L'i.t'i.tbp'i.t l;l J'frw</_np b'b

flu.fuJ'pft 'i.t~"'mJ'wJ'p t.wJ'(!'i.t~'i.tnd b'i.t fuJ'pfr tUnw'i.tafr'i.t t"thJ'b'i.tm'i.tbpfr 
o/.hrtmd,Lfillw'i.t t.bm: · 

0 /uJ'pfr bp~IIL t/_hp[nLJnL{JJnL'iJ'iJbp'iJ t[ Wl'f 'iJnLJ'i, 0 fr•J'pfr 'iJfJUIUI-

J'wJ'p ~wqJ'tjwJ b'b J'b~ 0 '1"'"P9 1 

bzb'b.[! 'impJ'wl [ lwclw'bu,rwr'hbrfr wtfbtfr t.bmw.f!r.f!frr orfr'bwl,'hbr 

nl_~nJ'mmwmpt/_ fuJ'phpnLJ't S3 3-r'l wumfrn"''i.tfr upJ'bmpM fuJ'pmJ' 

. ( 123} I; lbJ' b'bu.fr 9P~l'ulft'i.t b'i.t(JwJunLJ' p(!• "{'{! pw'f~"'9"'J t" 'i.tnLJ'i.tw~w'i.t 
urb'l"''lf'"'IJJ•n'i.tfr9 !._ (123) nL (132) mb'l"''lf'"LfJJnL'i.t'i.tbrfr9• ~lfr'i.tfr 'i.tnp

J'"'l pwclw'i.twrwr· s3 fuJ'pft br~nL <[b f'l''Ld nL{J I"L'iJ'i.tbpnLJ', (!UUI "'I 'I b'i.t!Jw

fuJ'pf.. hplff'"f''l t.wpl..u,'i.t 'lw"£! P"''l~'"9"'J t" (12), (13) 1.. (23) mb'lw

'lf'm[rl J"L 'i.t'i.tbrft9: 
f:'i.t'lt."''i.tr"'"ibu, n-r'l wumf.-D.w'hft Sn ufrJ'bwrft~ fuJ'pmJ n-,'1 wumfr

-D.w'i.tft An 'i.tzw'i.tw•frnfu f,nJ'p[! ~lft'i.tfr 'i.tnrJ'wl pw<fw'i.twpwr: f>pn.[!• Aa 

JunLJ'p'i.t nL'i.tfr ~n! ltwr'lf!• 'If'"' t.wJ'wp t"t Sn fu•fpnuf' An b'i.t[J"'fuJ'pfr'i. 
2 

r,"'f'f1 w'i.t wJ'b'i.t ,f/r 'I"'" "ilw,.[! I; P"''l~w9wJ 1/t'bft 'i.tmJ'i.t.[!w'i.t l;lbJ'b'i.tm

'i.tbf'fr9 t.., t.hmb "'Pwf', "'l'l"iftufr '1"'" ~w I; tfr' J'ft"'J'i.t J' b~f!• w J'i.t t-' ~b'bm 
urb'l"''lf'"'fJ 1m 'i.t'i.tb t•ft t.wJ' wfunL J' Pf!' 

p 'flU 2_UJ" I; /bJ'b'iJm'iJb f'P 9 fJw'l_J' uu) fl ~"'(''fP t_tfbrUIUhf'tfn 'f .f!WKUJ• 

'fmufr J'wmpfr!J'i.tb{'f. J'nL[UlP"flfr~wmpt/_ fuJ'pnLJ' wl'i.t J'wmrft9'bbp[!• npn'il9 

'lhmh{' 1fp'iJ,..'j,,.{! t.tutjwuwl' t" 1-f•• w~'i.tbpl..nrb'i.t, ~wqJ'nLJ' b'i.t h'i.t{Jw

funufp: 'low /Jlfr'bfr '!tnLt'i.tftu~ 'i.tnr1J'IU[ pwcfw'i.tUI('W('• .(!UI'i.tft nr "'l'l f.'i.t{JUI• 

fuJ'pfr' M J'wrrrrfr9ntf. umwp_w!JWt) r.w,bw'i.t 'IW"(!• J'ftwciUJJ' w'i.twlt awJufr.'l 

J.. wpf.!J• r,"''i,'}P"m'i.tnLJ' I; P"l"f' w1'i.t J'wm{'P9~'bf'fr '1"'"£!• npn'h9 'lbmbp

Jp'i.t"''i.tm(! t.uufruuw{' t" M J'wmpfr!Jfr '1/s.mbpJ'fr'i.tw'i.tmfr'i.t. p•ut/w~w'i.t t" t.fr

zhl, nr J'UJmrftfl'i.tbp(! pwqJ'w"i"'"'~htf.u 'i.tpw'i.t9 'lbmbprffr'i.tw'bUJ'i.tbp(! pw'l_

J' "'"I"'"'~""' J' b'b: 
t,,,f"'L pwrlw'i.twpwrfr 1_hpl•ntJ' phpqwJ uw~J'w'i.tJ'"''i.tf! ~·urbtf. I; 

wwl t.h wL l"'l aL (!· 
O fuJ'pfr A b'i.t{Jwfunufp(! IJnt.tJm.J' I; WJ'f fuJ'pfr 'i.tnrJ'wl pwdw

'i.t"'['Wf'• b(JI.. 0-/• wJ'b'i.t J'fr X l;thJ'b'i.tmf. r..J'wr 
(I) 
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wluf/ii,J!''b' b[tlb G-/r ,uJb'iJ "" X l;fbJb'burfr "- A-/r a l;[bJh'burfr r,,..,r,..{'" 
A-/r Jbp ~"'rhlfr I; eturrbt "'J'h"lfru/r a' "- a" I;LbJb'iJurtbr, nr' 

xa -c= a'x, ax=xa" • (2): 

""'rbtfr I; 'bzht 'hnrJ"'l p.ucf.u'h.ur.urfr mrfrz u.ut.J.u'bnul'hbr ILu, 

nrn'h.f! t..utJwu"'r"''lnr b'iJ htw~burw1frtfr'h: U.1u"lbu, G fuJpfr a "- b !ah

;Jbturi.brt w'htJ.w'bh'h,e frr.ur t..uJwlnu), b[Jb G-nLJ 'lnJnL{JJm'i.. nL'ilfr' 

[tlh~nL'I_ Jh~ "'t'h"lfrufr X l;lhJh'iJur, nr 

b=x-Iax, (3} 

IUJU/rb.[!bl p'iJl_Ufhu wunLJ h'iJ, b /;[b,/b'iJure uurw9t/.nLJ I; a /;fbJ'£'i..urfrs~ 

X l;lhJb'burntJ. tpn}um~hputbtml: lJ.~'iJhl'ILnrb'iJ (3 }-/r9 t.huriLm.J I; 

a=xbx-I=(x-1)-Ibx -I 
f.wtJ.wu.upnL{J I"L 'her 

G lutfp~ A hlipwlunufp~ ln~li~ linptfwt pwdmfimpwp G-nd mJfi 

h tf~tuJfi tDJii dmtfwliw~, bpb ~p mdbli tf~ a lqbublim~ 6.bw tf~wu~li 
WJfi tqmpm.fim~nl.tf J. fimh. pntnp WJii lqbd'hfimfibp~, npnliJ! fipmli fim
d'mtmb- bfi G-m_tft 

forn.f!, k(Jk A-'iJ 'hnrJwl pwJw'hwrwr I; G-nLJ, w"l"'• euur (2)-fr,. 

A-/r' Jbr ~nrzJfry f''hmrtJ..ut) a l;lbJ'b'iJurfr £. G-/r 9"''i..~ws.ut) x l;lbJb'hurL

r.w,fwr ~wrhlfr I; A-IlL" c'hurrht "'l'iJ"lfrufr a" l;lhJb'iJur, nr 

x-1ax=a", 

UIJufr'iJ.f!V a-fr'i.. t.wJ'wlmt) LUJ'b'iJ J'fr l;[hJJ.'iJur UfLU('nL'hu,~t/_nLJ' I; A-nLJt 

l.w~w'lwrawpLUr· b(Jb A b'iJ(JLUfunLJ'pe frl' LUJ'b'il J'fr a l;lbJ'b'i..urfr t.buo 

Jfrwufr'b "lwrm'hw~nLJ I; 'bwiL 'hrw'h t.wJ'wlnLt) pntnr l;lbJb'i..ur'hbre• 

w"lw A-nLJ' UfWpnLbLU~tfnLJ 1;, Jwu'bLUtJ.nrw"lbu, 

x-1ax=a" 

l;lb,/h'iJurel nrurbrzfr9 t.huthnLJ I; (2) f,WI,IUULU('nL{J lnL'iJ'iJbrfr9 br~rnf''ff!.l 
tnLJ'iJ Ufwur-6.wnntJ. A-nLJ UfLU('nL'iJLU~t/_nLJ I; 'bw£ 

(x-1 )-lax -1=xax...:.1= a' 

/;[h,/h'iJur{!l nrurh'ffr9 t.burJ..nLJ' I; (2) t.wt/_WULU('nL{JJnt'iJ'iJbrfr9 WnLU'l_p'iJf! hUt 

O'lurtJ.btnt/. "'I" wr'IJnL'iJ.f!fr9· t.bzur I; WUfW9nL9bl, np G }utfp~ gwfi
IJwgwq finpdmt p.wdwfiwpmpfibp~ tpn}ufimmnqzali ~fiJ!~ ~~~fi~ WJI} 
JU!fp~ finptfw1 pmdmfiwpmp: 

forn.f!, b(Jb A-'iJ "- B-iJ G fuJ'pfr 'hnrJ'wl pwcfLU'iJLUrwp'i..br b'i..~ 
IUUfW' fr'ht"lbu 9"' 19 I; urrtJ.bL 'i..LUfunr'l UfW('LU'frLU:PnLJ, AnB tJ.rnfut.w

urnLifJl! ~tfr'i..fr G fuJpfr h'iJ(JwfunLJp: 1-fr9nL.[! c-'iJ 9LU'iJ~LU9LU,) l;lhJh'iJuo 

I; AnB-fr9• x-1!.' sw'i..ltu'9wt) l;lbJb'iJur I; G fr·"Pfr9' u.l'l cfLUJw'iJLU't 
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x-1cx l;fbJ'L'iJure "lbm,e I; "l"'f'nL'iJIU~I'" "-' A-fr, "-' B-/r Jbp_, ,e.u'bfr nr 

"'1'1 br~nL 'i.nrJ'"'l p.uJ.u'i...up.ur'h l;l "l"'rm'i...u~nuf hi. c l;lhJh'i..uret 

U.Juurb'lfr9 t.huriLnLJ' f;, nr x-1cx l;lbJ'b'i..ure J'ur'iJnLJ' I; AnB •fnfut..u.; 

urnLJfJ/r J'hp_, 

Awqd'wllfwmftl>~-lunuff! ( ~ml{mnr-lnnLd'f! ): 'LnrJ' "'l p.ucf.u'b.ur.ur/r 

'f"''["'pw('p 'iJz..u~IIIM~IIL{J!nLbe f,pJ''iJt/_.ut) /; w!'iJ p.u'iJp t/_rw, nr bn('J'"'l p.u

cf.ubiU('IU('p'iJ f,LU('/.uu'iJ 'fLUubrfr9 (b~LUurp nL'iJb'iJw[nt/_ (1)-e'· a.ufup9 /,_ "'W9 

t.wrl...u'iJ 'lwubre ~"'rhtfr I; wl" 'lb"l.[!nLJ' l_urwrphrht) J'fr ;zwur p'h.u

~ ... 'iJ brzw'i...u~nt/. ~.urbLfr I; ~.unmsbl J'fr 'hnr fm•LJ'p: 

'LLU[u 'ii~LUurb'iJ,e, n," b(tlb A-'iJ G fuJ'pfr ~wJ'w1w~w'iJ b'b(J.ufunLJ'p-

(4) i 

.[!w'hfr nr A b'iJ{JLUflll!pfr 9LU'i..l[LU91UJ br~nL /;[hJ'b'iJur'hbpfr IU('LniU'If'J"'lf!' 

"lwurL1 ... 'i..mJ' I; A-fr'i, t.., 'lrw t.bur J'h~urbrz, A-{r pntnr l;lhJ'b'iJur'hbrf!· 

P'"'l,j'"'"l"'on~blnt/. J'bfJnt/.• J'b'iJ.[! "'f''lb'iJ ~uur.u'bw'b.[! wJ'pn'lf_ A b'i..(J.u.

fumJ'pf!' 

P'n' '1 A-'i.. 1fr'h/r G fuJ'pfr 'hnrJ'w/ pmclw'i..wrwr' Ujq qhutl!n-._tf G : 

}utfp~' A bfipwiuur~ fi~wmtfmtfp fimph.wli gwfi~wgUlff bp~m- qwubph• 

mpmwqp JW[~ ( G fuJ' pfr b'b(Jtup.u'[J' nL {J I"' 'iJ'i..b rfr P"''l,j' 1UUfWLn~J' .u'b frJ' wu

urntJ.) ~fiJ!~ ln{1fi~ 6wph.wli qwu A-~ 'iJ~wurJ'wJ'pt f'r".f!• o'fuiLU'fnl't)bln{ 

fuJpfr £'i..fJLUf'LU'I_JnL{J JnL 'iJ'iJbf!fr pw'I_J' WUfLULnf[J' wb '[nL'f"f''lbffrnt fJJnL'iJ{!I" 

yA=Ay 

t.wt/_LUuLUrnL{JJnL 'he (t.wJ'bJ wurbl ( 1 )-/r r.bur )· Jb'iJ.[! G fUJpp 9'"t~IU9LU.t 

X /,_ y /;[hJ'b'i..ur'hbrfr f.wJ'wp lluurw'bw'iJ.[!' 

xA · yA -~xyAA=xyA• (5~ 

(5) r.w,fwu.upm{JJnLbf! 9nLJ9 I; urwtfru, nr' . "r"l'"'.'lP 'lur'i..b'iJ.[! G fuJpfr 

A 'hnrJ'wl pwcfLU'bwr'"f'P 'iJ~LUurJ'wJ'p urt/_wt) kr~nL t.wri..LU'iJ 'lwubrfr LUrurLU

'1/!.l'l"'le• "ibm.[!/; mn r.LU,.t..LU'i.. 'lwuhrnLJ' ~LUJ'.utJ.nr~.n"lbu f!'hmph[ Jh~LU~LU'ir 

'iJ b ('~ U1! LU 9 n L 9 fr l (t.frzb9'i..bb.[!l nr wJ'.h'iJ J'fr t..up£.u'iJ 'fiUU LUnLUl_LU

'iJnuf 1; frr l;lbJ'b'i..ur'hbrfr9 J"Lf'LU.[!iu'ht1nLrn1.) "- tJ.hr9'i..bl t.LUrl..u'iJ LUJ'ir 

'ILUUe• nrnLJ' 'fur'iJtfnuf /; IU!'I 'i.,J.('~LUJW9nL9pl_bbrfr LUf'llriU'f('JW[f!.l 

flJ"'-'ffrunt/_, G fuJ'pfr A 'i..nrJ'LUl pwcfw'i..wrLUrfr 'i..~.uurJ'wJ'p r.,..,.t.LU'il • 

'ILUubrfr pwrzJnL{JJLU'iJ J'b?_ nrnzt/_LU,) I; P"''lJ'LUUf111Ln~J'LU'iJ 'l"rt}nrzmfJJ•IL'iJer 

8nLf9 mwb[!• nr WJ'} qbulP-nu(' lpumwpqmtf bG }utf~~ uwfitfwfitfwfi tfb~ 

tfmGn'l ['ll[np upunwG~Ghp~: l•u/fLUufbu, t.wr•l..w'i.. 'l"'"hrfr pw'l_,fLUUfLUur~-

J .u'i.. 'lnL'fnr'lb lfrm {J JnL bf! t.buriLm J' L fuJ' pfr b'i..(Jwpw'l_J'nL{tiJnL'iJ'ilbrfr 

pw'lJ'wUfLUur~J'LU'iJ 'lm'lnr'lblfrnLfJim.'hfr9' lf/rwtJ.nrfr 'lhre fuLUrznLJ' I; A 
"bnrJ'wl pwcfw'hwrwr'h /r'h.[!f!• "f'l! t.w'b'lfruw"bnuf I; A-/r 'iJ~wurJ'.uJ'p G-/r 
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"[bp[nLJmfJtwb f.wphwb lf"'"'rft9 J'b~f!· w!b 1;, b~wwp m"Ub"Uwlnrf (4):~ 
.L_ (1)-f!' G-p 9wh~tu9wt} X tLbJb'iJwp f.~nJwp ~[php' 

xA • A==XA, A· xA=xAA=,XA• 
.Z,br'l"'Ufbu, xA f.wp!.w'iJ lfwup f.wJ'wp f.w~w'fwpaf! ~lf,'iJp x-tA f.wpl.w"U 

-'fLUUf!, .pwbp np 
xA 0 x-tA=~l. A=A• 

ll'-bp ~wnm9wJ fumJ'pf! ~nl_qmJ' I; G /u•fp/• pwq.!w"lww~frl_-/umJ'p 
{lpw~wnr~fumJ'p) A bnpJwl pwd-mbwpwpp b~wmJ'wJp !L 'ilzw'ilw~rfnLJ' 

~- G/A-nrf_: 
IJ'b'iJ,[' mbubm_J b'iJp, "I' wJb'iJ J'p fu.!pfr f.bw ~w"lrfmJ I; bnp 

p1Jpbpp Jfr wdpn'l'l f.wrJ.~n.pzuJm' hnr P'"'l'f"'Ufwwi/Pl_-p•Jphpf! wwppbp 

'knpJ'm/ pwrl-wbw['wJ•hbpp b/JwwJ'wJp: l,'i''l "['IILJ'1 G fuJ'pp pwqzfw

UfLULn!Jfrt-/umJp[! •f/rmrfnr b'iJ[JwfuJpp 'iJIJw"'J'wJp ~[/r'ilfr, f.wu~whwJfr I;, 

_J.qn.!nrf/> t.b~'9 G /,fpfr'iJ: 

G wpbuwG }11d'!'lt mll'bli u~ G/A pwquwupmn~~~-Juntll'p JlliJ-le 
fiwGq~uwGnuf }; Ll{fbl!wb funulp, pwhp np xy=yX t. ... rfwuwpnL{rJ["Lhp9 

t.bwl. mJ' I;' 

xA 0 yA=xyA yxA yA 0 xA• 
G g·~qlwJ~fi ]uup~ u1ubG d'l1 G/A jHU(LUtuUfwmlJh·P.Jmup Jdi~r: 

.9~~1WJ~Ii p.mt.Up };, pwbp nr b(dh G·'il WIIW2_1nbmd I; g /;JbJ'b'iJwnq' 

G=lgJ. IL h[Jh wptfwJ I; xA ~mduufnr f.wpl.m'iJ 'l"'"f!• "'-!"' 'l"l"'filt'ILb 

mbp UlJhu{/ru/• k wJpnn {Jfrrf· nr 
X ":gk 

xA~ lgA)k, 

G ~bp)lwtlnp. ]-nup[l gwGl1wgw~ G/A pwquwUfwmtJ!l~-Jull'p~ ~lUp.

qP; fiwfiq.~uwGnLU h- linLJii WJI} jml'p]1 ~Wll'lll pnHlwGmpmp: Ppnp, G,'A 
P"''lJ'"Uf'"w~ftt-f•ulpf• ltwr'lf! t,,,,"'""'P I; A hnpJ' "'I pm.-1-m'ilwrwrft 

p'iJ'fb,puf,'iJ G fu.!pm ,(, "'ump f, 1/w/'blfr I; oqrmfbl 'ilwfunp'f Ufwpw'fpw

lpp (7) f.unfwuwr""{rltm 'ilfrs: 

~brb'il,e pwqJ'ulUf.Ul"'~t,1 -t,"rPbrfr J'ft .wu'ilft or /• 'iJ "'~ 'iJ b ,,, -ftw'iJf, 

nr wdpnn {Jrfbrfr "''f'fiiUt/rt/ ptdptnd k pbw/,mb [clrffrb put'l_dWUJIULN/t~ 

.fltfbrfr b'iJ(clmfrznufpf! ,,_'iJ[• (ft'bt"/hu gm !9 t" mptfbl 'iJ,u/unl''l Uf"'l""lfl""

J{>nLJ) k p'iJ'fb.J'Uf!, LU"f.UIIfbtt/lllf(~ll, pw'lJ'u"fwlllft/tt_•/IIIILdpb LU{'f b'iJ(rlwfuf!d• 

.PP b~wmJwJp ~LP'i'P k ~"'f''lP ,/hr•'lu"/"r' fr~rnJp, "'lb l;l' yfrlumtft"u, pwbp 

np 'IP"'mrllrf"'l fu,uf pi' p'iJ.pf! tJf>t11 w1fr'iJ /;• 

Sn n-,'1 Ulll<np-6.wbp uf,fbwrft'l /rllfpp pwqdu1Uf1L11JI~/rl_·/umJ'p'iJ n-r'l 

-wuu,fr6w"uft An h2_w'iJw,fwfu fuJpp it~""'"fwJp lafr'ilft 2-r'l ~u~r'IP fumJ'p, 

if!it'l "P"''f, 'iJI1wmp ,. 'iJh'ilmt"'{ 2 {J•fp "f"'P'l Lf•'iJblf!, lafr'ilft sftl/l"'IP'iJ 

iP"ILJ'p ( wb' u 'ilw/""P'I- Uf'"P"''frwf/>fr ,fl'r'lf' ): 

•l.br"·" J pbrrfwa- 1; P 'lwzwr tt'"lh'i..w'ilbrft 9 ~wqJ uut n-rlf ''"'r'lft 
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trfh1,wubr'fnrz J'wwr/'9'iJbpft J',L[mpUftf'ltwmptf fuJ'pft' "'!'iJ bnpJwl pw

d-whwpwpfr b~wmdwtft~ f.wpl.w'iJ 'lwubpp 'j,fl'"f''"'IPN!• npf! ftwq.!tfwJ I; 

"'{''"IP"fr J'wwrfrs'ilht'i'tJ, "r"''il,g 'lbmbrJ'fti,w'iJu,e r..wrfmumr 1; 1-fr, tln
'iJ~"'r'"lfrft.'l f.bwl.uuf J;, np t.wJ'w'.lf"""wu/ulU"u pmq,fw,.fwmltftt-fum.•ft,'iJ 

pqnJ'nrf/> I; p 'lwzmft 'lP"tP.'J mwl'P-br {thfbt'fr ,r"'l'"P"til''I'""'P'I [uJ'pfr'iJz 
!,mfnunr<l»pqtfGb-r ( GuwG•uall.nLp~nLGGb-r ): 'hnr•J'wl pwrfmhrut'"'{'P 

k pwq.!w"lu""'Jftt·/tnft'P lf'"'l"''pmp'ilbpf! ,br"'"l'bl' ~w"lrfwJ- b'iJ pqnJ'np~ 
f/>/•'[,J'ft 'flLI'f"''Pwr[• t.bwl.!"'l f!'iJ'lt.wi'r"'9J'w'iJ f.bu11 

G /Uifjlp wJbUff'"fr :.p wpmwulww~b/wLJ'{' G' fuJ'pft'iJ, "N! t.wJ'w

UJWLnmufuru"um(JJwb Jb2_ I; 'l'iJmJ G-[• IUifh'iJ ,rp a l;lb,fb'iJmpb G'-fr 

J'fru•pd-!t,en1,t."u n1, 2rfwJ- a'=a·-;; L-1l.,rM,nf', ~"t'l"' ,r 1; G-/t finumfnp~ 
( fiuruGuu'dt) wrmmulmmqbpnuf G' -ph (lfwlf, U[W[II[W"fbu, limfnunp~lHllr 

(fitfmGwuL.mpJnl.G), b(J-b G'-ft mJ'b'iJ J'ft a' l;li'J!.'iJw '"!'I wrw"'Uf"""~br
J'w'iJ d-wzl'w'iJw~ J-wrLIU[nLd I; G-/• J[r "P"Z a l;[bJh'iJm{l ~LpUfusl.' a'=a<;J 
"- b(Jb G {ur.ipft 9w'iJ!L"'B"'J a, b t;Lt.,rJ.'i,,'iJLpf• r.w,fwr' 

(ab)t>=arp · by: 

lJ.II'iJbpiL I;, np lf'"'9"' r;h Ufwt.wh'l_blnrf '-? zupww"lwmiJbp,/ w'ir r[m

/"w'lwra J'ftrurrlbpiiL{J-tm'ilf!, Jb'iJp ll""'"''iJ,utf•i,p Jbq wp'fb'iJ f.mtw'ilfr 

p 'l"J' n t"'PP'IJ' p ('ilmt'ilwal. uL{J !"''iJ) uwf.,f wb nul'r: 

b[Jb y·b G fu.!pft 'iJJ'm'iJwML wpww"lww~hpmJ'iJ I; G' p1Jpp rfrw 

IL 1-~• IlL ~i-b G fuJpp f.wJm"fwwuzufuwbwpwp .l'ftw•/npb nL IJwJwrfnp

/;[b'fb'iJw"u b"u, 1' ·r' G' fuJ"pp J'frwrfnpf!• w"lw' 
lrp~cc,] ', 

(a-1)'f'~(ay)-1r 

"r".J'' b(rlb l•.pc·-=e' h x' "f! G' fuJ'pp ~wJ'w,/nr l;lb,fb'iJw 1;, LU"f.IU 

G-rfuf IJ:"J'IL{J tnLh IlL..,,,, LU[bUfP"P X tLbJb<;,,, np xcp= x' l ll.luwb'l_ft9' 

x'=X'f=(x. l)'f --x'fo l9~x· o e'• 

x'=c'x' 
L., t.bwbwpwr, e'=l': 

lftmu lfnrz.!ft9• b[J-b (a-i)9~'b', "'"I"'' 

l'c~l'f'-'-(aa-1)'-f'=a'f · (a-1):p=a9 o b'r 

b' (a'-?)-1: 

G' fu.!pft •/r"" G /111frfo '-? f.n,fnJonp[/>f1'lJ'f, ('iJm!'iJwabmfJJw'iJ) ~np~q: 

mb•fmi,b'iJ.p G pt.!pfr w!b l;lbJb'iJw"ubpf• t.UJJ
0

wfunLJ'Pf!• npnhp 9 wpmw

"lwm~hpnLJ'(!_ ~wmwph[/ru wpmw"lmw~bprfmJ' b'iJ G' fuJpp 1' J'frwrfnrfr'iJ: 

G )'tlur~ mtfb!i up_ 9 linununp~p.qup. ~np~q liwG'}~Utufinuf }; Q, 

Jull'plt Gnptfwt pwd-mGwpwp: 
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"r".e• b[ilb G fuJpfr a. b ttbJb'Um'ilbrl! Jm'Und b'il 9 t:.n.r,.rnr

·'fPfr'l"fr ~nrfr'l.fr Jbp_, "'lufr'il.e'U' 

\ 

·"'"'!."' 

a'f== bCf'= 1', 

(ab)'fl=a'fl · b'f '-"1' · 1' =1', 

niJufr'iJ.e'iJ' ab UI('UJUI'f('JW£(! ku UfUif'nJ.bw~t/_nLJ I; 9 f.nJnJnrf/>fr'l.Jfr ~n

rfr'lm.Jt ul"'-" ~nrz"frs· b[ilb acp = l', "'Uf'"' 

(a - 1 l'f = (a9)- ~ 1 ' - 1 ~=1 ', 

·"'lufr'U.e'U' 'Uwk a-1-'U I; Jm'Unuf 9 t:.nJnJnrtf.frrz"Jr ~nrfr'l.fr Jhp_t '-l,bpp_au

·~hu, hfib a~=l', Jru~ X•[! G {uJ pfr ''"'" autJnr l;lbJb'Um I; I Ul"fUI 

(x-laxl'? c= (x-t)'f ·a<?· x'f=(x'f)-1}' · x'f=l'• 

'1-/•mwp~t/.n'l t:.nJnJ'nptf.fr'l.J'fr ~"f'P'll! t:."''U'1/tuwswt[ G fuJ'pfr L'U[ilw

ijumJp, "('£! Jrr wJ'b'U Jjr /;[bJb'Umjr f.bm rlftwuft'U Ufwpmbau~n,_J I; b. 

·'Upw'ils f.wJ'wln'-J P"l"f' l;lhJb'UmS.bpf!• t:.bmkwpwp 1 w1'U ~Lfr'UJr bnpJ'wl 

,pwd-wbwpwpt 

'1-Jrsn'-.e w1J-J' A-'ir G fuJpjr li"'"'"lwiJwb 'UnpJwl pwrlw'ilmpwp /;• 

•G fu.lpjr auJb'U Jjr X l;lb,fb'Umjr'U f.audwUfwmwufuw'Un'-filJ•ub J'b2_ '1'Ubznt[ 

.... 1<u xA t:.wrb.w'il '1wu'U A 'ilnr•'mt pwrlw'ilwpwrfr <uJ1.,m.rw,tp. nrfr J'bz 

.qmbt/_nLJ I; Wl'f l;lb-Jb'Uut[! 1 Jb'U.e llumwbmb.J! G fuJpjr W('UlWUfWtn~b-

('nL,ff! "'ll G j A pw'l.Jwulwmli/tt·fr•Jp/• t/_pwt G jl\ fuJpn'-J pw'l.t!WUfWUJ~
.J'w'U uwf.J'w'UnLJ'frs ( mh' U (5 )} t:.hmf.n1.J' f;, nr IUJ'f W('UlW"fWUJ~bpuLJ'(! 

.lftfr'ilfr t:.nJ'nJnpf/>• 

Uu•ws•fwJ t:.nJ'nJnrtf.Jr'l.,fl! ~"l•fnt.J I; G futlpfr pfiwqwG fintfnunp
~~qtf G/A pw'l.JwUfwm~Jrt·fuJpfr •fpwt U.~'Ubpknpb'U, WJ'I '-nJ'mlnrf/>f•qJ'fr 

ltnrfr'l I; r}umwt•nJ' A 'ilnpJwl pmrl ... 'ilwpu;p'U fr'U.J!l!' 

U.1uuthrzfrs t:.uutb.,nJ' 1;. "r G Juur~ finptfwt pwd-wfiwpwpfihpe h 

tflnu'Jfi Gpwfi.l! hli hwnwJnd wn Juupp fintfnunp~~q_tfGbp~ ~nprq_lihp: 

lltu wr'l-1"'-..,.J!{! 1/wrhLf· I; '1frmbl "f'"ibu 'UnpJwl pwd-w'Uwrwr/t b.u J'jr 
~wt:.J w'UmJ': 

"'wr'l"-"'-" f;, nr P"l"l' WJb fuJpbrl!• nrn'ils •Lr"' G /unLJpf! ~·u
_('"'l I; r:.,,fn.lnpf/> wpmu•Ufwm~b1u[hl, £!""' l;ut.filJau'il u"lwnqn~.J h'U '"1'1 

juJpfr pw'l.JwUfwm~frl-/uJpbpnt/_. Jru~ G fuJpfr P"t"l' t:.nJnJnpf/>fr'l.J'Ubp[!' 

irpau p'Uw~w'U t:.mlnJnrlf>fr'l.J'Ubpnt/_ frrb'ils P"''l.JwUfu•m~Jrt-fuJ'pbpfr •fpwt 

ll.tJbtfr f.pzut, /r[•wt/_ws[• I; t:.bmktwl [ilhnpbJ'w'U. 

fil'bnpbJ'w t:.nJnJ'nrf/>l•'lJ'Ubp fr Jw,fr'il• '1-rgm._J! w~m~ 
k G }utfp~ ;'- 6.mJ.'nunr.~rqu~ G' Juur-r ~pw lL IJ-ltgn\_.1! A-fi mJ'l fintfntfnp
l~qtf~ qnprq_G k: UJIJ- dwuwG.wq 0' lllndp~ rqnunp~ k G/A pmqum
UJ.mmqh-Iuui!rG, efill n 1ml.tf qnJnl.p-Jnl.G. mfi!1 UlJ'l Jullpbp~g wn.w~rfil, 
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wjGUJ.~U~ a "ttqmfnp~ wpmwu1wmqbpnuf bpqpnpq~ Apw. np 9 h a wp-
mWUJ.WWqbpndGbplt fiw2_npqwl1wG qwmwptfwG wpqJuG.I!e fiwueGI{fimtf~ 
k G Jutfp~ p.GwqwG fimfntfnp~rqu~ fibm G/A p.w<ttfwUJ.wmqr~-Julfr-\1 

tJ.pw: 
l•r"J!• '1P9"'-J! x' ·f! G' {uJpfr ~wJw1w~w'il l;lbJb'ilm f;, Jru~ X-£! G 

fu" pfr w t'iu~JruL• labJb'ilm I;, nr Xy= x' I .P ... 'iljr nr <p t:.nJnJnrf/>Jr'l." Jr A 
~ nrfr'l.fr saub~wswJ a /;[b,fb'innfr f.auJwr mbrzfr nLbjr a'f=l' f.autfwuwpnL

fiiJnLb(!l Ul"fUI\ 

(xarf ~-= x'f· · a'f= x' · 1 '= x', 

tuJufr'il.e'U' xA f.wpkw'U '1wujr P"l"f' /;[bJh'Um'Ubp[! 9-fr '1b"I.J!"'-J. wpmw.

UfWUJ~bpt/_nLJ Ub x' /;[bJbbmp'ill 

ll't"'-" ~n~Jfrs· b[Jb Z-[! G {uJpfr sw'U~wswJ WJbUffruJr ttbJu'ilm f;, 

nr z-.p= x', w"lw' 

(x-lz)'f=x-11'. zy=(xCf' )-1 · z<p = x'-1 
• x' :~l', 

wlufr'i•.e'U' X -1z-f! UfwpnLilw~t/_n'-J I; <p t.nJnJnpf/>fr'l.Jft A ~"l'P'l'nJ: /;[ilk 

Jh'U.e f!'U'Im'ilb'il.e X -1z =a, WUfiU z = xa, WJufr'il.e'il' z l;lbJL'UUJ[! UfW('nL

'Uw~t/_"'-" 1; xA t:.wrkw'il '1wufr ""t' U.l""IP"""-' t:.wt[w.ebtntJ G {uJpfr 

P"l"(' WJb l;lbJb'Um'ilbrl!• npn'il.e 9 t:.n.!ntlnrtf.Jr'l."fr 'fUUf.J!"'-" wrUJWUfWUl

~hpt/_nLJ h'U G' fu.!pfr x' w'ilzwrJ- l;lhJh'Umjr'U, J'b'il.e f.z.mnpb'il UUJIU

bnLJ b'iJ.f! XA f.wpb.wb 'fWU£!1 
ll.t'il a t:.wJwUfwmwufuw'Un'-fill"'-'Uf!, "('£! G'-Jr tmrw.ew'iltJn'-p=x' l;lb

J'btmjr'U t[br"''lf'"'-'' I; G fuJpjr w1'U r:. ... ,.& ... 'U 'lwuf! A 'UnpJ'wl pwJ-... -

'Uwpmpfr 'U'twmJwJ'p. "('£! 'tw'l.Jt/_wr) I; <p-Jr '1-bUf.f!"'-" x' -'U Jrrb'ils ''"r"l--r · 

,,_'iJbsnrz G fu.!pfr P"l"f' l;lhJb'Um'ilhrfts ~Lfr'UJr G' fuJ'pfr tftnfuw'lwra. 

J'frwpJ-b.e wpmwUfwm~bpnLJ A/ A {uJ pfr t[pwt 
U.J'I a W('UJWUfWUl~bpm ,f (! 1 ~[pbp p qnJ n rli>Jr'l.,f 1 ,ewbp np U {J-/;. 

x'cr = xA, y' cr = yA, 

(xy)'f= x9 • y'f=x'y', 

(x'y')cr = xyA=xA · yA= x'cr:. y''J• 

.Z,bpl_w"lbu, h[ilb X-f! ~wJwt/_np l;lbJ'L'U"' I; G-Jrs I. X<p=x', w"lw" 

(x9)cr :~: x'cr =xA, 

tujup'U.j!'iJ' 'f f.nJ'nJ'nrtf.fr'l.J'fr f. a fr'lnJnpf/>fr'l.Jfr f.Wt_IJ(''fW~wb ~WinW('nLfiL' 
Jrrn.e W('U1WUfWUI~hpn'-J I; X l;lhJb'UU1[!' 'Upau'Unq aunW2_W9Uir) xA f.wpb

t/_wb '1"'"P Jb2_: fil'bnpbJw'U WUfW9"'9tj_wr} /;t 
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U'b'b.[! y.u'b~.u'bnu.l b'b.[! 'llnL/uc rfbt''l"'9'bbl /n.lp.uJfr'b-mbuwp.u'b.u

,lf.u'b .!fr .urfbtfr funr [Jbnrb.!.ul'"'' .[!"''b fu.!pb,fr "'t'b m.urrw~.u'b t:.urm

·%nL/JJ'IL'b'bbrc• nru'iJ.[! 2"'f"''frt/bgp'iJ 1_brbnL.ft U.t'iJ t, f,b'iJ1_btnt/ § 64-frs 

Jbq wr'lb'b t:.wJm'bp 9P~lwJf.'b fu.!pbrfr 'blt"'f""lf"LflJw'b •lr"', .!b'b.[! t:..u

P.."f''l "f.WfW'ffW/j>nLJ ~umw'iJ.u'iJ.p "-" f'l.Wt/nr W p b [ J UJ 'iJ {u ,f p b f" 

L r fr "- 'b ~"' r "''I fr r f!' 
. f>'iJt_"fbu (!'iJ'Jm'iJ1_.uJ t wpbuw'b fu.! pbrf. LnhunLfi1 JW'iJ .!b'l_ 1 /u.f p.u-

[p'b qnron'lnL/JJw'b t:.w.!wr ~o'lmw'lnrot/_fr tu'l'lfrmpt/_ 'lfnL{riJm 'b. Jb'b$ 

~funub'iJ.[! ptJpp a!._ b t,bJ'b'iJm'iJbrfr a+ b 'f n L ,f W f p ,f W U /r 'iJ, Q '[ f n• 

1,., ~ w 'b b 'b fi1 w fu.! p p .!.uufr'b, nrLt a t"th.!b'bmfr ka p"' q.! Ul "f. .u

"' fr ~ 'b b r fr .r w u fr 'b "- w IL 'iJ, 

a,u "f.wrwqrwf/>nL.! Jb'iJ.[! ~nlunt.!'bwup(lb'iJ.[! tfp ~wnnL,9t/_wJ.[!1 nrf! 

Lfz.urw'lrb'b.[! ~»pbu.u'b fu.lpbrfr 'b~wm.!w.!p, 1'bw1wJ w1'b ~wrblfr tr .!nL

dl•t .!frw'b,wrlfrs' sw'b~wswJ (w,up'b.[!'b' nt w'b"'.wJ.!w'b ~n.!mmwmfrt/_) 

}u.!pbrfr r.w.!wr: U.J'I ~wnnLst/_wJ.[!{! (ribtw'lrt/_m.! t t:.b,J.Jwl orfr'bw~

fllsrnt/_t l.wrfi1nL{iJJnL'iJ(!, 'fpmwr~t/_wJ nr"f.bu brfum+ PfW~UJ'iJ 'fJ..,Jp'iJ 

"'wrwomfi1JnL'b, r.,.,'b7fruw'bnL.! t wpbuw'b funL.!p t[b~mnr'bbrf. qrn.!wr

.J..,'j, 'b%w,Jw.!p: U.l'l '-wrfr:lmfJJw'b .!bp_ w.!b'i. .!fr "' 'lP'l, nr'b w'bg'bnL.! 

t ~""f'lfr..,wm'bbrfr u~qp'bw~bmnt/_, ~lfo'bfr 'bz.t[wJ fu.!pfr b'bflw/unL.!pt b[i11.
A1•[! " A2-l! WJ'f"ffrufr br~nL mwrpbr "''lP'l.'bbr b'b, w-tw, fr'bt"i'" 

:f.w1m'bp t, ~nnr7fr'bwm'bbrfr u~qp'bw~b"'P9 blim'l w.!b'jl .!fr 1_b~mnr t:. ... r

. flfiL{iJ JW'b t/rw .lfrwr<lb.f!nrb'b 'bbr~w JW91_"L.! t A 1 " A2 nL'lfr'l'bb rfr ofrw 

frrh'bs "'.r"Jb~sfrw'iibrfr 'fnL.!wrfr mbu.[!nt[t t.!w'b ab.n1_, bn.wt_wf ,Jw,fr'b 
.Ptwrw.JmfiJw'iJ wJb'iJ Jp 1_b~mnf' JfrwrJb.[!nf'b'iJ 'frt/_nLJ t brb.f! •Jb~

Ufnr'iJbrfr 'I"'" wrfr mbu.[!nt[, "I"' 'b.[! "'.wurltw'bnL.! b'i, urt/_w-' b rb.f! A h A2 
·"- A3 nL'lP'l'i.brfr'b, b[Jb .!frwJ'b WJ'I "''lfr'l'bbrl! t4'b qtn'bt[nL.I "" '-wr
_flnL{iiJw'b .!bp_t 

G wpbuw'b funulp[! ~nl_t/_rn.! I; Pl' A:' A'J' • • • ,Ak b'b[ilwfu.!pbrfr 

: nupJ.m\~ ~..,.r w&.uhmlfmG qnt.Ump' 

G=A1+A~+· · · +Ao, (1) 

.bflb G fu.!pfr w.!b'i, "" X J;,b.tb'bLn 'lr"-"'" t, WJ'b /;[ .r" LU ~ a b. n "' 
Al' A2, ... ,Ak t:.w.!w"'.wmwu/uw'b b'b[ilwfu.!pbrfrs 1_brsrwJ al' a2, ••• , ak 

.ttb.!b'bm'bbrfr 'f"L.!wrfr mbu.[!nt[' 

x=a1+a,+ · · · +ak' (2) 

(1) qrbtwab.l! ~ntrfm.! .1; G frr.!pfr nt.q'}mltr It"'" mliuhm\wfi 1.Jbp
;tnt.c'lnt.pJnt.G, A;, 1=1, 2, •.• , k, b'bfr:lw/u.!pbrc' "'1'1 1_brtnLt)n•filJw'b 

,Dt.IJ.'l w~~ ~wu Ulliu~tm~wG qnt.Uwpbt~G.bp, fru~ a; l;lb.tb'bml! (2)-frs' X 
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t lb.tb'bmp r WI} wq.prt ( 1) ,,,,.,ULJ m [ri tru'ir A; '"'l'l"''tr 'l"'"wrbtfrriLd 

(i=L 2, .. ·, kl: 
bpb unlwc'J· I; G ]uul'~ (1) nuJ.'lrniJl• tlbppn~nt.pJnt.G~ h bpb WJIJ

qhrtnt.omppuG. A; fit.lJ.'lU14~ qnu.l'wphtl·Gbp~' pntnp~ llwu u~ }!WG~u~ -

~pbfil! lq qbpJ.nuhlwo bli nt'}'}wq~ qnufmpG.bp~. 

A;j, j = \ , 2, • • · ,k ;, i o·c= ), 2, • • •, k 

bGpwluuphp~ nt.'l'lwl.J~ qnt.Uwp: 
f>r'".f!• G fu.!pfr ~.u.!wt"'lt"''b X t"tb.!b'brnfr t:..url.ur 'f'"!"'fJ!nL'it n•'bfr 

(2) 'lf'"<(J!"''j,f!' ( l) m7'lw~p 1_1'rl"'On<{JJ"''i.' 'b~.uur.!w.!p, fruit !"'r"'

.i"''i't!"'f ai' i=1, 2 .... , k, P"''l"''lfPlP t:..urlwlr' 

(4) 

'ff"'PJ"''bf!' Ai fu.!pf• (.'J) "''l'l"'ltfr 1_brl;,,c)-,,{JJ"''b 'bll"'m.!.u.!p: fiJurr'l 

t-, ,, x-c lufr'bfr P"l"f ali' j = L 2, .... k;· i=L 2, ... , k t"tb.tb'bm

'bbrf. 'l'"""'rf!' U.tu 'lr"•Ptm'il ,/frwltnt/JJnLb(! PI""'" t LUJ'j, p.u'bfry. nr 

rl_br.9'bt;Ln1. x l;lb.tb'bmfr .9 .u'b~wg.uJ 'lf"'P!"' 'i.,c' A;i b'b[J.ufu.!phrnL.r 

Jbf/IU//IUb "-"rsrurJ t"tb.fb'bm'bbrfr 'fnL.!LUf'P mbu.ent/ b. 'fiUUUJt/_nr1_btn1_ 

.!frb'bmJ'b A;, i=l. 2, ... , k, b'b[J.u{u.!pp'b "i"'"'ft"''b"'l 'l'"""'f'btfr'bbrc• 

.!b'ir.[! "ibm.[! I; uurw'b.u'b.[! ;./;';,9 (2} t:.wq.uu.urnL{riJ"L'j,[!• J!m.u:l/n'l.!fry• 

t"'r"'.f!"''bll'"r a; ttb.tb'bm orlu"f"'J 1; ( 4) u'"".f!P ,rfrur{IJ ,rb~ 'lrnr.

Pt"'"P1 
n''l'l"'~P 'l"'""'rP u.ut:..t.u'b.t.u'br ~"'rbtfr I; ,"'l '"rfrz aL.r "Lwfu 

~~· Jmob'b.[! b.u "" 'lLU'lUJfwr: bpb G .upliu.u'i.J frr.!pnuf mrt/_.uJ b'b;"Jfr 

~~ .f!"''bfr D;, B2, ... , 81 b'b[il.ufu.!pbr, "'"'.w {Bt. 8 2 , ••• , B!)·m/ 'bz..u'bwllb'b.f! 

;! G prJpp ~»['i.' y t"tbJb'i.nn'bbf'p '-.uJmprmJpf! 1 "f'"'b.[! run. 'b 1_ w 'l 'b tf b I( 

r b 7. Ul 'b LU ~ n" 1/wlrn'l b'b 'lf'fbl t:,..,.riU"f.IUUIUJIIfuw'bwpwr ~B,, B2'' .. , B 
(; b'hfdwfrr.tpt•r"'" •lt~r.r1rwJ b:, b2 , ••• ,b1 t 1b.tb'b,'i.,brfr 'l"'""'rr wbu.f!nt/' 
{ . 

;\ Y cb1+b2-r · · • +b1. {5) 

{B; ' B2, ••• , Bl} pwq_unt.pJmG~ 4t~G.~ G }uupft bGpwJunt.Up.: U.un.J 

/;'i,, nr LUJ'I h'b[ilw{unr.Jp.'b wn.w~mgb[ }; B,, B2' ... , Bl b'b{J.ufu.!pb

rnrf: 

U.Ufu,9 m 9 bl"' t:..u.!urr B,, 82, ••• , BL-/r .tbt. •lbr9'bb'b.f! (5) 'lf"'

filt"''rP y t"tb.!b'bmc, fr'bt"'.bu 'b.uk y' t"tb.!b'bmc, nr'b .,Jm1_wJ t t:.w.!.u

'b.!.u'i., 'lf"'fill"'Jp' 

;+b,+. . +b'!, 



Jl['"'luz bi·e labJb'bm !: Bd•s• i=L 2, •.• , Lz U.n J-wJw'bwf 

Y+Y' = (bl+b-!Jt(bd·b: l+ · · · +(bt +b(). 

-y= (-bl)+(-b2)+ •.. + (-b[ ), 

MIJup'b.[!'b' y+y' lr. -y l;lbJb'bm'bbpe lr.u oJ-mz[wJ- b'b (5} mb".[!f ..,,.__ 

"'ilez/."''l'b Jb~ 'll'nL{JJ"'JP Lr., t:.bu,b..,pwp, Uf"'Ul~UihllLJ b'b (Bl' 8 2, ••• 1 Bt~ 

P"''I.Jm{JJ"'hf!, npe Lr. Uf"'t:."''blz/.nLJ l;p wUfw911L9hl' 

{B;, 82, ... , Be} blipw~nufp~ ~Jl ub~ lllmpndiwqm.u}; Bi' i=1.2, ... ,[, 
blipw~upbp~g Jm.pw~mG~Jnt.p~: fopn.p, 0 fuJpfz wJb'b Jfz b'iJ[<J..,funLJp 

UfW['NLhw~nLJ I; w l'1 fuJ pfz 'lr"'b Lr., t:.bmlr.tupUI['' z[b rs'bb l""' orfz'bw~, B l 
.h'b[J..,fuJp,LJ gw'b~"'9"',} b 1 l;[bJb'bme• fzu~ 8 2, ... , Bc b'b{Jwfz•JpbrULJ' 0 
l;lbJb'itme, Jb'b.[! b 1 l;[bJb'bmfz r:...,Jwr ~um..,'iiw'b.[! (5) mbu.[!f t:.bmblwl 

. 'lrm.fJJ•ILhf!• 

bl c= bd-0+ • • • +0• 

UpbuwG 0 Junt.Up~ UIJG L. upmJG WJG dwuwGwll ~l~G~ ~Jl 
A11 A2, • • .. Ak bG p-w}utfpbp!1 nt.I']_I'J. w~p qnt.tfwp, bpb mJG run. w~wGmu 

,};- mJq. bGpw~urbpml.' 
Q,= {AJ, A2, · • · ,Ak } (6) 

L.lbpb Jm.pw~mG~Jnt.p A i' i = 2, •• • , k. bGpw}uupr •Imi•Jfiwmnt.Jp~ 
rnlnp Gw}unpq.nl']_ A I' A2' •.. I A i-l' bGpw}utfpbpml. wn.w~mgmt\' blipm
Iuup~ fibm lllWJlnt.G.m~nuf }; upmJii qpnli' 

(7) 

for no/! , b[Jb G funLJp'b 11L'bp ( 1) "L 'l'lw~f.r zJ.brt"u),,.{J1nL'be, wUfw 

O·r ..,Jb'b Jfz X !:tbJb~unfz t:.wJIUr 'lnJnL{tJJnL~' nL"'fr (2) 'lrmflJm'i'e• 

. nLum/t:f.Lr. mb'lfz nL'bf.r {6) t:.w1_wuwruLfJJuL'iif!' (7) t:.w'f"'uwrnLfJJnL'b'bbrfz 

f.rrwz/.wg/znL{d JnLh(! p{u11LJ I; gw'b~wg..,,} X I; tbJb'bmfr t:.wJwr ( 2) 'l['nt fJJm'b 

J" Ul ~ n L {tJ J n L 'b" s· b[rlb nr!tl; i-fz r:.wJ "'I' {A;, A~. I ... I Ai-1 }OAi 

•frnfu~wm•ILJPe Uf"'l'"L'bw~br nt'lf'nlw~w'b X /;tbJb'bm, wUfw, J'fz ~n'IJ'fzg 

x-e ~,;.rhtfz tr 'lrbt nrUfhu a i l;lbJ'h'bm A i-/z9• UIJUf.r'b.[!'b' X=ai Lr., t:.bmlr.w-
\ 

pwr 

18) 

JlnLU ~n'IJ'fzg, x-e nrUfbu {A;, A2 ' • . • , A -1} h'bfrlwfuJ'pf.r ttbJ'b'bm oJ-

Uif!t/.wJ- t' 
Xcocarf- a2+ . • · +ai- l 

mbu.[!f.r 'lrmfJ1wJ'p, wl"f'b.[!'b' 

x ~ a1+a 3+ · · · -j- ai- 1+0+ • • · -t-O• (9) 

~'iJbp/.r.nrh'iJ, ( 8 ;-e /.r. (9 )-e ~[p'iJb'ii (2) mLDJ!f br~nt UIW['(Ib[' 'l['nlfdJnLh

'iJbr X l;lbJ'b'bmfr t:.wJ'wrz 
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~w~w'l"'l'a"'P"'l'• '1f9nL.[! mb'lfz nL'bb'b (6) £. (7) t:.wz[wu"'rmfJI'"'b
"'Ubpe• (6 )-fzs t:.bmb.IILJ t, np 0 fz•Jpfz gw'b~wgw<l X l;tbJb'but'b otfmz[w~ 

.!; (2) mbu.[!p Ulnhz/.UI'lh Jb~ 'lrnL{JJwJpz 'l·fzsnL.[! • uw~wJ'b, nrlr.l; X l;[b

Jb'bmfz t:,UI,fUI(' 'l"JnL{JJIILh m.'iJb'iJ (2) mbU.[!f br~lfL UlUI('pbr 'l['nL{JJnth

j,J.r' 

x= a1+a2+ · • · +ak '=c a~+a 2+ · · · + ak, 

lln J-wJw'bw~ ltwrbtfz !: 'lm'bbt WJhU[puf.r L k ;;: k, nr 

ai-a' i'i"O• 
(9 )·f.rs Lr. (11)·/.rs t:.bmlr.nLJ 1;, uw~wl'b, 

a i-a'i=(a~-aJ) t(ai-a3)+ · · · + (ai-J-ai-d 

(10) 

( 11) 

(12) 

:l>..,z/.wuw[tnL{JJnth(!, "l'l!• 'b~"'Ulf nL'bb'bwlnz/. (12)-e• t:.w~wunLJ I; (7} 
t:.wz[wuwr•ILPJw'br_t trbnrbJw'b wUf,..9"L9z[wJ- l;t 

nL'f'fW~" 'lntJUirr 'lW'fUilfWr/z'b ~wrblfz !: 'bwlbl P"l"l'"z/.f.r'b wu 

lf"'lJfzgz '1-f.rgnL.[! mz[..,J- b'b ~..,J..,lw~w'b A1, A2, ••• ,Ak wpbLJ"''ii fueJ

.pbre• nrn'b9 Jbl ~wrn'l b'b tfz'bbt 1.r. fzrwr fz'lnJnrf/> fuJpbrz A11 

A2, ••• , Ak (uJpbrfzs JnL£'~./!w'blJnLrf Jbl Jbl1w~w'b zJ.br9rwJ- /;tb

Jb'bm'bbrf.rs ~w'I.J wJ 

(a1 , a2, • • ·, ak) (13) 

UJbuJ!fr P"l"l' t:.'bwrwz/.nr uf.rumbJ''bb{'f t:.wJ'wfunLJ'pe 'bzw'bw~b'b.[! O•nz/.t 

G P'"'l'fnL{JJnLhf! ~7-wn'bw wpbuw'b funLJ'p, bpb ( 13} mbu.[!/.r ufru"' 

urbJ"bbl'f qnt.tfwpm.ue nrnzz/.f.r t:.bmlr.lwl ~w'bn'bnz[ . 

(a1, a3, • • • , · ak)+ ( ai , a~ ,· · · ,ak)= 
=(a 1+a ~. a2+a;, · · · ,ak+ al<)• (14) 

UIJufz'b~'b' !:tbJb'bur'iJbrf! mrzJ.wJ- At' A2' ..• I Ak fuJ'pbrfzs JNL('W~w'iJ.., 
j_JnL[''ILJ' 'lnLJwrz[mJ' b'b wnw'bap'bt forn.p 1 wl'1 'lnLJ'wrJ'w'b 'l"L'f"l''lb"' 

·lfm fJJnLhh nL mb'fwpnfubtfznL{riJnLh(! pfum.J' b'b ~<~l'f t:.wm~nLflJnL'b'ilbrfr 

/zrw•fwgp•ILPJnL'iJf.rg' mrz/.wJ- fuJ'pb['f9 JnL['W.[!WhlJIIL['nLJ'• 'l.['"f" 'fb['f! 

Juw'lm.J' I; 

u/zumbJ'e, nrmb'l oj_,, 'bzw'b ... ~z[-~ I; Ai, i=l, 2 •... I k. fu.lpfr 'lrn"' 

~,;.~Wh /;[bJ'b'iJUJ{!• ( 13) uf.rumbJfr t:.wJ' W(' r:.w~W'ff(' ~lf'iJf.r 

(-a 1 , -a~, • · ·, -.ak) 
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'IwnmyqwJ G wpbtJw'u fr""ul'l! lfnt_•fmJ' t A 1 A'!., ... , Ak fr•eJ'

pbrfr llL'l'l. wqft qwtf wlitf!12wqwli qnt-tfwp Lr_, fr'bt"ibu 4_hrt.nuf, 'lr<f.nuf 

t- WJU"/bu' 

G~~ A1 +A,+ · · · +Ak' 

U.n w'iu[w'bJw'b f:.wJwl' "'f'fwrwyiiLJ t" f.w~•'lfruw'bnLJ UJ{u, "(' fiblig 
Gnp uwfitfwGt}m.} fnfmumntl A 1 A2 , •••• , Ak }utfpbpft nt.'l'l_w~ft qndmp 
fimGqftuwgn'l. G }um.upe qwpn'l k tlbptnu~tlbt ftp A:, A2, ... , A~ bG
pw}Utfphp{t flLl}'llll4r qnt-tfwp~l II(' II 'iJ .e "'l_ II J II(' :p b b :, IU J Ul "I UJ• 

m"' u fu w'"" "'P w r Av A2, • · • ' Ak fu .r P b r /r '""' 
f>ullw"ib,, ,;j.m/_, !=L 2, ••• ,k, 'b;_w'bwltb'b.e G fr•Jpfr wJit f"tb-

Jb'btn'bbrfr• wlufr'b.e'b' (13) mhn.efr w1'b ufrumbJ'bht•fr f.u,JwfumJpf!• 

"r"'""9 i-r'f mL'lmJ 'lr"-"'~ I; ai ~wJwlw~w'b t"tkJL'bme Ai fuJpfr9• frulr 

P"l"r t!Lw9wr) UJiuzLre 'lfl"''l"-"'~ b'b f.w,fw"iwLnwufuw'b fuJ'pbr•fr 'l('"ith

rn</_. f.bmfLwpwr, 'ff'w'iJ.e ~£fr'iJb'iJ' 

(15) 

tnbu.efr u/rutnbJ"'bbrt 1-nufwrJUJ'iJ (14) UUI(.,JUJ'iJttLJ(! 9"'!9 t- LnUI£/ru, II(' 

Ai P"''lJnL{JJnL'bf! ~lfr'bfr G fuJpfr h'b[JUifuntJp. "'l'f b'b{JwfuJrfr /r'lnlJ.nr

JfrrzJ e Ai fuJ' pfr t.b.n Jh'b.e ~utnw'b • .u'b.e, l"' r"'.e"''""llmr ( 15) ufrutnh.!frit 

f.wJ" "'"IWUJUiufuw'bb9'bbl"" A i fuJ" pfr ai l;lbJb'btnf!l 

l/'bnLJ' t "'"i"'9"L9bl, "(' G furtLJ'pf! f.wit'lfru ... 'bmJ t A~, A~, ... , AJ! 
h'b{JwfuJpbrfr "L'l'l"'~fr 'l"LJ'wr: f>rn.e, G fuJpfr 9 ... 'bt1w 9 wJ (13) f"tb

Jb'brne ~wrbtfr t- 'bbr~"'Ju19'bbt 'b;_q,..J h'b[JwfuJpbrfr ttLJb'bm'bbrfr 'lnL

J "'f'P ~nLu.enq' 

(a1, a2, • • • ,a•)=(a 1, 02, • • .: ,Ok)+ 
+(01, a~. 03, • • • ,Ok)+ · • · -j-(0!' 0_, · · ·, Ok- 1. ak) 

U.J" itbr't'"l"'9Jw'b Jfrw~n,f!Jlmite pfumJ t" "'l'b pUI'bfrs, nr (13) tnbu.[!/r 

mwrpbr ufr,nkJ'ilbre ~w'b1fruwitn,J b'b G fuJ pfo m w f' p b r 1; lt..rM,LII'bbp: 

brtb mqmr\- bfi wp.blJmli }utfpbpft bp~nL uftumbuGbp' A:, A2, ••• , Ak 
11 Bl' BJ' ••• I Bk' eli!J npnuf Ai )J_ Bi Jutfpbpli ftq_ ntfnp~ bu, i=L 2, .. . , k. 
Ul"lW 

H=B~+B2+ · · · +Bk 
}tnfpbpp finLJGulhu IJtftGbli ftqntfnp~: 

f>rn.e, bpb l=L 2, ... , k·/1 f.wJwr Ai I. Bi fr•Jpirfr Jfr'll.. f.wu

mwmq,..J t- 'f; ,,,_,.r nr:Pfr'lJ l!' "rl! l"'('"'J!"'itlJ"Lr ai I; tbJ'b'btnfr'b Ai- fry 

t.wJ'UI"/UILnUJUfuw'blr9'bnLJ I; 3;9i l;lb,fb'i.me Bi-fr9• "'"i"' cr UI('LnUI"IUJLn

~brnldf!, "rl! G fuJpfr w.tbit J'fr (a ,, a2 , •••• , ak) tthJ"b'b.nfr'b ~w.rw~ 

'iwmwufuw'bbs'bmJ' I; 

(a~' a2, ... ' ak)'f= (a/fit, a,cp2, ..• 'ak'fk) 
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. t.wqwuwrnLfiJJnL'i.mJ "r"t"-"'l H fuup[t l;l/Tuh'i.tme, w~'bbrbnrb'b, ~lfri.fr 0 
: fuJ'pfr fr'l"""r:P wrm"'"i"'m~hrnull! H fuJ'pfr •lr"'' 

bpb uutw.} L-li A1, A2 , ••• , Ak •p.buwG qbptmtl_np }mfpbpe, n-
pnGl! nL6bfi flmtftmqmmmu}uw6mpwp fll' 02' • • •, flk ~wpqbpe, W"lW 
}ulfp.bpft G nLq'}wqft qndmpe linLJli"lbu lnftlift qbp2m'lnp. }unLlfp 1L Gpw 
n ~wpqe fl~aqmuwp };- flU}I]Wqft qnufwpbtft6bpft ~mp.qbpft wpmwqpJmtftli' 

n=n1n2 · · • nk' (16) 

·f'rn.e, ( 13) mhu.e/r mwrph r ufrumbJ'bb rfr {J /u{l!, nrn'by a 1 f"tbJ'Litmf! ~"'('"'( 
t (!'iJ'fnL'iJbl n[ f.wrn LIIW('pkr wrJb.e'iJb('l a2 t"tbJbitmit f!'iJ'InL'iJnLJ t- fl~ 
r.,.m LIIUI('Pbr wrJII.e'bbr t._ "'!lit, nrn;_qnul t- ( 16) f.wqw•JwrnLPJntitlll[t 

'1-frtnwr~"'"".e Jfr .pwilfr 0 r" iJ UJ ~ 'iJ b r' 

t; fil b I a l "- b r t. "' "- " r 9 fr ~ t ,. 1 fr '"" fu .r P fr n ~ • r 'It! "- ' r· 
l nLtl4_nLJ' t" hr~nL .Jrnfuw'f"'('~ "i"'(''l pitw~w'b P4_br/r 

.., r Ln "''1 r 1 w L fr' 
n = st, (s , t) = 1, 

OU"/UI I a} fu n L .r p l! " b r l n L t) "n L .r t- ~ UJ .r UJ "I UJ Ln UJ u fu UJ it -
flUI(' Sf.. t ~"'(''fb(' nLitbyn'l_ br~nL 9fr~£"'Jfr'iJ fu./p#lfp 

"L'l'l"'~fr 'f"L.!wrfrt 
!a) fu•lp/r f.wJwr ~n'lm"''l"r~b'b.p "''f'lfrmfr"- 'll'"'fllm'b(!_t IJfla (!ft. 

'1-m'bbit.[! b=-ta, 

sb= lst)a = na= O, 

kb=(kt)a~o. 

"'lufr'b.e'b' {bj sML"'lfr'b b'b(iwfun,Jp'b nL'bfr S ~wr'lf!• t."'Jw'bJw'ilmfillwJ'p, 

C~Sa t£bJ'biturfr lcl ofr~£Uilfrit b'iJflwfunLJp'iJ nL'iJfr t ~UI(''ff!l (b}n(cj 
-/rrrfuf.wtnnLJPl! "i"'rnL'bw~nLJ' t J'frwlit 'lrnit, .pwitfr "r b[ilil kb-lc, 

"rP 
O<k<:s, 0</<t, 

(kt) a=(ls)a, 

"rurb'lfr9• .ewitfr nr kt 1.. lc f14_brl! pn.pr bir n-frr· 

kt=IS, 

nr ,.itf.'ilwr (-, z'bnrt.fr4_ s I. t [J4_brfr .Jrnfuw'f"'r~ "i"'r'l"LPJ"'fu o/.brt_w• 

111_bu 1 'l"lnL{JJnLit nL'iJbit UJlit"lfrufr U 1._ V [14_br, nr 

su+tv=l, 

a= v(ta)+u(sa)=vb-f-uc, 
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£.., '-hurl..wpwr, {a} fu.!pfr ywb~wyw.t l;tb.!bburf! ~wrhtf! t- bbr~w1wybbt 
"rUfbu (bj £.. (cj bi~pwfu.!pbrfr l;lb./bburbbrfr 'ln..Jwr: 

ll.phuwb H fum.!pb wbqw'ilbb.p wlitlbp wabtlt, bpb WJb tfr ~-rb
Lfr '{brl"")bl 'lr"JW~wb bbfrlwfu.!pfry urwrphr ilrw br~nL ~-" "" .pwbf• 
bi~pwfuJpbrfr IILrl'l_"'~" 'fnLJwrfr: </..brp_tu'{nr 9/r~[WJfrb funLJpf!• nrfr 

~"'1''11! p Uf"'r'l P'll• nr'·l; •uuurfr&.wb 1;, ~~~tq_,.,r 1; p Uf"'r'l fl'lfrb qb
pwpbr"'l WRWj!fiiiiJ}tfi ( tqp}ttfmm) yfr~t"'Jfrb fund pt ltfrrwnbtn'{ J{o .pwbfr 
w'il'fw,/ qbr£nLJ WUfWSntsqwJ Ufb'fnLJ(!, Jhb.p ~Uurwbwb./! 1 nr UlUbli 
tf'}t tlbp~llltl_np g}t~tmJ}tli ,lum.UJ! tl_bptnt.b-qnt.tf k mmpJ!bp tqtupq p4_bp}tli 
qbpwJ!bpn'l wnmj!&mJ}tG. ,lutfpbp}t n'-'l'lm~}t qnll'tup}t: ll.oJ.btfr b.z'lrfrur' 

1l c= pk1pk2 o o , pk , 
1 2 si:) 

~-r'lfr sMtwJfrb frm•Jpf!, "r"''"l Pt• Pz• • • • , p,-e mmpJ!bp 111.mpq ptl_bp 
bfi, tl_bptnt.b-qnJ..tf }; S flwm iJlt4tWJ }tfi }utf J!bp!t DUJ.'l m~}t qnufm p}t, npnfil! 
nt.libG, 6.wuwUfwmmu}umGmJ!mp~ P~'' p~~ .••• , p~s 'L"'r'lbrl!' 

Utfbli tf}t wn.mj!liWJ}tfi g}tlnmJ}tG. ,lunt.UJ! wliqbptnt.b-btlt };: f>rn.e, 

'1fr9"'J! uroJ.w~ I; pk ~-r'lfr '{brp_woJ.nr (a l sMtw!frb fund PI!• nrurb'l p· b 

Ufwr'l PM 1;: l;pb "'1'1 fundpf! tf•ilhr oJ.I l'l'n.lhtfr, w"fw, euur (7 )-fr, 

LUJ'il ~n.'ilbilwr nt•Ir"J-~--u WJb"ffrufr bb(iw/uJpbr, nrnbs •frnfut:.wurn•JfJI!' 
t.wqwu.ur ~[fbhr 'lrnJfr: f>rw~wbnt.J, UUI~WJ'ill ,f /, r fu ,f p fr W ,f b b 

,f fr f n l '[ r II J W ~ W b . b b fil W fu II L ,f P Uf W r n L b:lU ~ n L ,/ I; '[ r n

Jfrs "'."'rPbr 

b=-_,pk-ta 

/; l b Jb bur: ll.Uf.u9'n9btnL '-w.!wr qbrsbbil.e Jbr fu.!pfr Jfr ~.u.tw1.u~wb 
nt'lr"J"'~w'il X l;lbJb'ilur' 

S=p/_3', 0~/<:k 

mbu.enoJ., """'b'l s' PfroJ.b wr'lhb tfr pwJ.uboJ.m.t p-fr •frw t..., t.lnnluu

p.ur, pnfulU'fUJrJ. "f"'r'f. /; brw f.bur, IILUmfr 'fiiJntfJJnL'il nL'UL'il "'J'iiU[/o
ufr u ,._ v P"-"r, "I' 

( pk-J-Iu)s=(pk- /-t us)a=(pk-tus')a= 

= pk-1(1-pv)a cc=(pk -1-pkv )a = pk-ta-v(pka )= pk-ta= b, 

UIJufr'il.p'il' b /;[bJbburf! JurbnLJ /; (X) sfrlflU'Jfrb bbfilwfu./pfr JLp_: 

llupn'Jt ptl_bp}t mqq}t111 }tq ,lunuiJ!~ ( lllJu}tGj!li' m64_bp2 g}t~tmJpli 
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1umtfrJ!)• }tGpqbu fimL.. r-ntnp nwg}tnlimt r<t4.bp}t mrplltm}tll l'H,Lifpe 
.wGtl_bptmabt}t }11tfpbp bli: 

1zoJ.w<t ht,lfm. fu.!pbrfr wb'{hrtm.Jbtfr•nfi'Jn•bf! pfun,J I; "'lb pwbfry, 

nr IU 1'1 fu,/ phrfr.'J zm frWJ!Wb 1JIILrm.J ywb~wyw.J br~IIL lll_tlfll JW~tub 

J; lbJb'iunbbrfr r..u.t .ur 'I" J•nfillm b ,, bfr "l'lr" l"'~"'b f!br1r..ubn•r P"''l" .u

Uf"'"'M, .uJufrbJ!'it' yw'i:~wywJ br~nL "l'lr"JW~IUb yfr~twJfrb bbfi'.ufrt./pbr 

,,, bbb n l'lr" !"'l[wb -•frn,f,t:.wurm ffil: 

"L~wurbb.e, nr b[ib wphuwb G fu.!puuf uwr.,fwboJ.w.t 'l"r.tn'I_IIL

fi'lmbe ~ntrfm.! I; p.uq.!.u"f.uur~n•J, "'"'"' '-"'r~wrfnr t" funubl nl_ filh 

"'' 'l_'l_lU~f: 'f"',f wrfr, w Jl Ill 'l'l"'~fr W (1U11111}(1J W\~ Umu}t fi: 
Qpnj}tg mwppbp }tpmqmli ptl_bp}l ll.'nt.tm}ttqt}t4mm}tll ,lunt.tfp~ tl_bp

lnt.ot{nd ); qpm~wfi }tpml1wli pqbp}t lfnqm}tUJ.Jrlpnut}tq }utfp}t It 1 "'-
-1 ptl_bp}tg ~luqtf4_wc} j'WqUWUJ.WlD~nt.Unq npnztl_mc} }utfp}t Dl.IJ.IjUlq~ wp• 
-mmqpJmt}t: 

f•rn.p, Jbr /u.!pfr bzrfwJ bt'~"L h'ii[Jwfu.!pbrfr tfrnfu'-wurn•Jfilfr Jbt_ 

'"'i"'r"'bLU~"-""' I; .!f.wJ'il 1 fi'Me' "'1'1 fu.!pfr .!frJUoJ.nr l;th.!bbUif!' U1n•u 

ipr'I_Jfrs• wJb''i, "" 'lrw'ftwb f:lfuf t:,lUb'ffruwbnL,/ t- frr 1._ 1 f/4./r lllrUIW'If!r• 
l.ul, w.!bb .!fr pwy.uu.u~w'b filM' frr pws•rd.w~ JbJmfllwb £.. -1 filoJ.fr 

t:pb Jbb.e oJ.brybbb.e wtl.wp_bwJfrb sfr~l"'tfr'il fr•Jphrfr swiiiJwsw~ 

-lbt'l"'"-"r t..uoJ..u.p.uJm, nrnbsfrs "" .ew'bfrul! ~-r"'l bb oJ.br.upbrht .!fri..
IIILJb '"f"'r'l fih/frb ~"',f bmJbfru~ n•bhbw[ .!frl..bn•Jb ~"'r'll!• .ulufrb.eb' 

•qn.!nrf/> tfr'ilbt, "'"'"' UIJ'I frdpbrfr n''l'l.u~fr 'f"L""'rl! ~tfrbfr oJ.brPwoJ.np 
upbu..,b fum Jp: f!Jwr'rfl"·" I;' nr 'frwbnoJ. U"f.LUnoJ.n.J b'il P"l"r oJ.brp_--

oJ.nr .uphu.ub fu.!pbrf!: 

11. P t. ll "' b •I b r P. "' "- "r fu " P b r fr r/ b r w P b r JlU l r. fr " b .u
t1 w., fil b n r b ,f w bt ~pOJW~mli }undp ~ fiuali'}}tuwgml. wtfbli tf}t G 
mpbuwli qhptmtlnp ~m'-tfp. tl_hptnt.b-qnt.tf k wnmtfimJ~Ii g~lttmJ}tli b&
pm,lutfpbp~ Dl.fj'JW~}t qnt.tfmp}t: 

ll.Ju p L nrb.! "'lfr "'"i"'9"'9"'"b ul,ubbJ! lU til 'lfrurn'ln·fi'JnL bfrs 
np G }m.l'pnt.tf mliUfmJ1mli ~qmli1lbli n1qpnJw~mli Jqbuhlill\libp, npn69 
lj_wpqbpJ! fiwfit}}tuwlinl.U bfi Ufwpq p4_bp}t wum}ttim6Gbp: f>pn.e, bfilh G 
/_uJpfr nrl.l; "l.'lf"J..,~.ub X l;tb.fbbur n•hfr f ~.ur'lf!• fx=0, £.. bfilb pk-f!, 
k>O, p UflUI''l filr/fr .uib"ffrufr wuurfrb.w'b 1;. nrfr oJ.r.u l PfroJ.e pwJLUb

""'.r t' 
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""'fW mx l;[lil!b'but[! mwppbp t 'll'"IP9 " nLhfr. PK lt--r'lf!' 
1/•ynL.j! 

Pt• P2• • • • , Ps (l) 

l!rwri!Y m w r p b r pntnr w{i.. Uf"'l''l P•lbr'b b'b,. npn'by nrnz uiump

ti.w'b'i..bp[! Jwn.mt•••J' h'b G fuJ'pft npnz /;[bJ'I.'bw'bbpp ljwp'fhpt p-m{ 'bzw

"iuu~b'b.p. WJ'f fih/hrl!9 s•u'JrYruyu:JI!, pu~ P·mf G fuJ'p.fr wli.. f;li.J'h'bm'bb

,.1! f.u:J'wfmiLJ'PI!• npn'by ~ wp'fhpf! p {Jqp wump6.w'b'i..bp'b b'i..t 

p pwqll'm .. pJndie fiwfiqJ1Uwfimtl' k G }Utfpr bul'twlumtl'p: f>pn.J!, 

P-p J'bj> J'mhnLJ' I; 0 ttbJ'b'bm[!, .pw'bp nr 0-p ~Ul(l'th I; 1=p0
t lll'b-

r.bmt.., bfilb pkx=O. WUfiU 'bwl.. pkl -X)=O: •{hpj>.wUfbu, bf!b pkx=O, 
ply=O !. h(ilb, opp'iuul/• \( .,_f, utUf•u' 

p1'fx+yJ "0, 

•UJup'iJ J!h' )( + Y f;[hJ'J.'iJmp [fLU[''f /; thmtWJIILif ~wJ' Pk fi/l"lf!> l[a~J' Ull'J 

(d1fp pwJw'bwpmpf!• '"l"P'b.J!~'' pn[np 'li.Ufj!hpmA p {tl•/1! np£1; um

urp-/;.w'ile• 

flpUfbu p fi/fu/ qhpy'itLtnt/ ( 1) flqbJ'P9 [ttLput.j!tuhlJIILff! f.bp(Jus/pu

hnL{J JtuJ'p, J'b'iJ.j! ffUIDUtbwh .j! napn JWffm'b• S f.uttn h'iJfilm/!llf php \ 

(2) 

(3) 

Ppn.J!, b{Jh X•[! G /t~tfp/! lfm•fmttu~tu'i.. (-[bJ'b'bm 1;, WUfW 'i..pw [ ~ml''lf! 

~·urntz 1; pwd ut'bqh[ J pw {1s ( 1) ufwu.litfp'b UfWI.II~m'bn'l npn;_ Uf'"l''l 

f11hrft tfrw, m tup'i...J!'b' 

nputb'l k'.:/0, i=l, 2, . • • ' S: f},_,utf•, p'bf.t'[bu ,9111.19 !; U'[ll[uuJ. 'itutprnp'f 

Ufwrw'l£"" j;p •[hrp_m ,f, {x ~ .'IP~l'ulp'i, l/iJjJutfumJ'pf! tflsrl"'''h{nLJ' I; mt'b

UfP"P mu wy_'bw tJ1'b yfdnw tfo'b b'b(ilw{uJ' [<hpp m '1 'l'uyfo 'lf"J' wpp, nprtb.j! 

riL'bb'b f.wdWUf1UUIUII4tuu'bwpwp Pi'· p,2, ... I p; s ~IUJI'fb[tf!.l a,.,. UllttU2_-

'buttf.'b !IP~lmtp'b b'b{Jutfu•fphp(! 'tm'iJifuuf b'b (2 }-p f.wJ'wUfuttmuufmu'b 

b'b(ilmptJ'pbpm J' £, f.bml..wpwr, X l;lbJ'l.'bmf! 'ithp~urlu'!J1mJ' I; w1'b l;th

Jb'bm'bbl'P qmJ'wpp mlm.p.nq, npnb.J! qhpyqwJ b'b tfb~mftut'b' {2) J.'b{Jw

{nJ'pLppy rnlnrl! ywJ' J'ft .p.ut'i..pup J'l'l' Up,u'il<>q LUUftu!fmsqwJ I; 
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l.un/_wuutpm{JJnLh(!, np(! r,IUtfw'iJJ'w'iJ I; 'iJwptnp'J UfUif'IU'ff'Wtpp (6) f.utqw

uwpntf.ilJWbf!l 
'imt'b UfiUf''"'ll'wfPp (7) f.wqwutupnL{tltw'bl! f.u:J'w'btfm'b f.wqwuw

l'nL{!JnLhh UJUf"'9nLyb[nL f.wJ'wp t/hro'ilh'b.[! yw'b~wywJ i, 2'(""I<s: llt'l 

4wJ'w'bu1~ {P1, P 2 , • , • , Pi-t} b'b[ilw/utf pft yw'b~wywd- y l;thtfb'i..mf! 

nL"b/! 

inhu.p.f! 1 nputf1'[ 3j, j=l, 2, , , , 1 i-1 la£rfl.bm(! 'fUibtfmJ' /; Pj b'i,.

fwpttfpnLJ', utlup'b.j!"b' nL'il[• p/i ~wr'lf!l lln '1-hUf.J!"'" 

(pk pk2 ••• p~i-l)y=O, 
1 1 2 1-1 

:iutuf."it.J!'b' y tthJ'b'bmp ~wr'l d-wn.mtmtf (- p~t, p~2, •.• , pkl-::::I [J11! npfJ; 

i''pwJut'bwr-rl! £., t.bmiLwpwp, y l;thtf.b'bml!, bfilh tut~' mwpphp !; qpnJft9• 

· 'J_p ~wrn'l UfwpnL'butll'fbl Pi b'b[ilwptJ'pnLJ': Urw'bnq t11Uf"'9m,y
qby, np 

ft{'/! £. UfWf.utb2_qn~J' tr WUfiiL9ntiJhfl 

b~wmhb.J!t np wphJtW'il WJbUfpup h'bfilwfunL11p[!• nrl! P"Lnr l;thJ'h'bm

'i.hrl! ~-r'lhrl! f.w'b'lpuut'bmJ' b'b J'pt..'ilnLt'b p Ufr.upq [tltffr wttmp6.ti.'b'itbp, 

IJnJ.qmJ' I; umwj>bw!p'b ( UfppJ'tum) /unLJ'p p f.iJt//r 'b~wmJ'wJ'p: /ln.wfbutJp'il 

f/P~lmtf.'b /uJ'pbpf! utnw'l_hmJp'b /u•fpbrp J'wu'bunfnr 'lhUfJ!h b'b: lltu"ti!

Mnq, {2) b'b(tlw/utfphp(! utn.ut2_huttfr'b fuJ'php b'bt bpwb.j! 1/nJ.tJm:t/ h'i.. G 
fuJ'pp mnw~UwJfl.G pwqwqpftllibp, pull (3) m'l'lw~l• tfbf'lnLJn~fill"L'i,i!' 
tDjl} }utl'p.ft qbplnt.3m .. pJnt.6 wnw~liWJpfi pwqwqpftlGbpft: ;P.w"Uft· np (2) 
h'bfilwfuJ'phpf! G /u,fpmJ' nrnzqwd- b'i.. J'pwpdh.J! J.l..nq. UIUfW G Juup,J:t 
llbptnt.t\-m.ppu.liP; mnw2fiwJ'ttll p.wqwqpJllfibpft fim.Jlilqbu ·npn;iqwt\- k 
tl'ftwpdh~npbfi: 

/lJ'b'iJ J'ft wpb[/tUb t/Uf'ltuqqp fuJ' pfr 1bf'lntdblpmfiltn<bf! 'Ulff.Wj>b""-'" 

JP'il /u•fphpp "''l'l"'~P 'lnLJ'wrP• t. w u ~ w 'b w l p 1;, r. p J' 'b m ~ w 'b (Jh ,.,.. 

phJ'utt/! utUfwynL/9{! f.ut'bqhy'bnLJ' (- J'p npnz p UfWf''l 

{tlqp qbpwphpn'l utpbuw'b 1brl"'1nr wnw2_'bmtfr'b P 
/u J' p fr '1 b Uf .J! /! bt '7-Jrmwp~b'b.J! w!'l 'lbUf.j!f!l 

'l-pynL.J! 3t•f! p fuJ'pft f;lhJ'bbmhhrJro tfb/!b 1;,' npb IILb" bput' J'b! 

mJ'b'iJ~tputpJ.p ~IU(''f(!l b[Jb, tUJbntf.bmi.., p fuJ'plfLJ' ~Wh nJ.'lpnfW~tu'it 

JabJ'b'bur'bll l'• npn'by ypqfutt/!'b h'b[ilwfuJ' pbpf! :Jr.nfut:.uunq nL J' L'b (at} 9~~._ 
lUI/Pb bb{ilutfuJ'pp f.bm J'ftmJ'k' '[f'Ninq, IU"fUI 32-nf[ 'iJ2_tubtu~hb.j! IU~'f. 
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r..wm~-fiJ'7L 'i/i, n• 'hbsn'l l;,lbJb'hm'hbrfr Jbp_ w.IMuup.wrAr ~"'l''lfr ttb

Jb'hm'h.brfrs Jb~l!· u•Ju"lfrum[' 

tad n (a2}=0• 

'f(rsm.f! UI(''Jbb [!btn('qwJ b';, ajl a21 • • • I ai-l l;lb,/bbtnbhp(!l p fuJpfr 

WJb b'h[itu/untJp{!l nrb 1Uf1W2_W9bf I; 'J('Wb9 sfrfuwJfrb b'IJ(iw/u.Jpbrnqt 

b2_1UbWftb'h,e [a,, a21 • • • I aj_t]• nq' 

(4) 

~'hbpbrrpJi'it-, UIJb ~·u'I.JqwJ I; p fu.!pfr P"l"l' WJb l;lb,/b'hm'i.brfr91 nrn'h,e 

~Uif'"'l b'h 'lt"l"L a l' a2' ••• , 3;-1 l;(b,/b'hm'hbrfr'h pw'I.J W"fUitnfrlL /;[b

Jb'hm'hhrfr 't ..... .!wrfr mbu.cnq. ~wub'h,e1 "I' UIJ'J b'b[itU/um.!p'h mn.mtm

G.nuC k at' 3z· •.• I llj-1 l;lb.Jb'hm'hbrnqt bzw'hw~b'h,e WJJ,J a;•nq w.!b

'hwpw('a(' ~--l"lP' ttb.!bitm'hbrfr9 Jb~l! P fu.!pfr UIJ'h l;th.!b'hm'hbpfr .!by_, 

nrn'h9: 9fr~t-Jfr'h· b'i.(ilw/u.! pbrl! ,. 'hb'h 'll'"IP r..wqwuwp tfrnfur..wurm.,p• 

taf'' a21 • • •· I 3;-t\. i'i.(iw/u.!p.fr r..bm. WJIT"'frunq' 

(5) 

}j~·w.,fr·· m'Ub'hwznq· P frl.!pfr 1_brt_wqnp tfr'hbt{!l w1u "'l'"9bul! Ufbm,e t 
~wil'l umilfr. 'IP9"LJ! 'lw urb'lfr ~nL'hb'hw w1'h p.w'hfr9 t.burn, brp ~t!';,"'l!l'
.J.bil 311· 3z· •.•• I as. /;t'b.tbl,n'hbp(!t /;fib P' -nq Jb'h,e "bzw'hw~b'h,e WJ'E 

tt.,bJbilurilbrnq. wnwy_w9q1UJ bilpw/utu.!p[!' 

P1={a11 a2, • • ·, as}• 

(6) 

,_UfW1 r..butf..wpw('l p fuJpfr 9wil~w9WJ "l'f.f'"JIU~Uib /;fb

J•b il m fr 9 fr Ill w J:fr 'b b 'it p w /u n L .! pit n L il fr P' b il P w /u ,/ p /r 
r,.1,., nt'l.l'"Jw~w'b. tfrn/ur..wmnLJ{it (6) C.wqw"wrn•[iJnLilf! IL{5} 

&itu.J.wUUI('nt[iJnLil(!l nril frrw1.w9fr I; i=21 s, • • • IS r..w.Jwrl fl~ ...... , 

nt:.";,bilwlnq { 4 )-{!• !J"L J9 bil mwL/ru 1 np P' b 'h p tU fr• n L.! p {! r,. w il '1 Jr
,. •W il n L " I; [a tl. [ 3z·l ~ • . • ' I as J 9 fr lu w l fr il b il p Ill /u " p b (' fr n L '1.

'l .... ~fr 'ln ·L.!wr'' 

(7) 

U'imLJ I; w"iw9n•·91il, "{' P' hil(iw/unLJ,_il frrw~wbnLJ r,.wJ• 

l!il~ilnLJ I; w.!pn''ll P /u.!pfr r,.bUJ: 

'1-fr9"':e ' X•[!' P' ju-.!p/t 9'"il~wgwJ l;lb.Jbil.,il I; I nril nLilfr p ~-l''lt!' 
~w'il.fr . "f'·. 

P'n{x)+O, 

/ru~ [x) b'h[iw/un•Jp[! tn•itfr frrb'hfr9 mwrphr "l'll'"Jw~wil b'h[iw{u.!pbp 

rr..frzb9itbil,e. "I' b'h(iwfrt.!pfr ~-r'll! r..wit'lfruwiln<J I; /u•lpfr ftwl''ll' p-

Jwitwrwpl fru~ p· ';, "iwl''l {tlfr•[ I; }1 w"iw frrw~w'hm.! {X) b'h[iw/um,/ PI!. 

Uf_wrm'hw~qn<J I; P' bit[iw/u.!prn.! b, r..bmbwpwr, X-[! "iwm~wbn<.! t 
P'-fr'h: U.lu"lfrunq, P fu.!pfr p ~wr'lfr P"L"l' l;lb.Jbitm'hbrl! Jmitm.J bil 

P' b'h[iw/u.!pfr Jbp_: 

'l-fr9"'J! wr'lb';, IUUfW9"'91.wJ 1;, "I' P' b'h[iw/u.!pfr Jb2 Jm'hnul bil 

p fu.!pfr f'"l"f' WJb /;[b,/b'hmbb('{!l nrnb9 ~W(''f{! tfr 'fbf'W'f.Wb9111.J pk · 1 

[ilqfr'h. b '1P9"'J! X-[! P-fr 9wb~W9tuJ l;lb.Jb'hm'h 1;, nr'h -itfr pk ~-r'l' 
ft'ht"ibu 9"'19 t mwtfru at. a2, • • • 'as ttt..!t.'hm'hbrfr l!r;,"'r"'Pl"' r;,l!, 
flrwb_q ~IU(''fb('{! thb wC..nLJ f.., r..hmbwpw('l ~wrbtfr I; 9"'19 LnW[ IIIJ'i.t• 

Uffru/r !, I<I-1 ~:s, "I' ah a2, ... , a1_1 l;lbJb'hm'hbrfr ~-r'i'"rl! .Jb.t 

~,..,/ r..wqwuwr b'h pk-Jr91 fru~ i-1 <s 'lb"i.J!""'' 3; I;Lb.Jb'i.tmfr ~"'l''lf!. 
/uumnrb'h tfrn.er I; wl'l P'lfr91 wlufr'h,e'h' 'P"J!l' I; X l;tb.!b'hmfr ~-r'l/'9' 
U.Juutb'lfr9 r..bmbn<J /;1 itltwmfr n<itl.itwlnq wJb "iwJJw'h'hbrl!• "1'"';,9 b'b.

(ilwr~'[nLJ I; ai l;lb.Jb'hmfr [!iiUlrnt PJn<il[!, nr bpb 

Q= {at, al, • •. 'ai_t}. 

Qn{x)+O' 

tw/unr'l UfW('W'ff'wfPnLJ WUfW9"'9qb[ /;, uw~wJh 1 "(' Pk ff"'f''ffr 

UtnW.2_bWJfrb 9/r~[WJfrb (X) fuJpfr Ul,/b'j, Jfr "l!lf"'JW~Wb bit[Jw{umJp 

Uf"'('"t ilw~nt J I; 
(8) 

ttbJb'iun: l.bmbwpwr~ y l;lb,/b'hml! Jm'hm.! I; Q[l (X] tfrn/ur..wmn•JPP 

Jby_, nwmfr 'bwb Q bit[iw/u.!pfr .!by_: '1-w [in<JL I; mwlfru y-l! 'll'bl wl& 

/;[b,/b'hm'hbrfr 'fnL.!wrfr tnbu,enq, nrnb,e pwqJWUfW<np~ bb al> a21 • • • 1 ai-1 

ttb.!b'hm'hbrfr'h' 

y=/lal+l"a"+. , . +li_tai-t' (9) 

· (8 )-fr9 r..bmbn.J I;~ "I' y l;lb.!b'hmil n<'hfr p ~wl''ll!' fhum.fr' 

(p/dal+lp/2)a2+ · · · +(p/i_ 1)ai_1=0, 

UtJufr'h.eil~ 'h~wmfr n<'hb'hwtnq (7} "''l'lw~fr qbrt"•Jm{iJw'il ''l"l"'Pl"'';,l!' 

(plj)aj = O, j=l, 2, · • · i-1• 

p 'j p '"'{!• r,.b,bUJpwr· "ib "'J! I; pwJwilqfr a i I; lb.Jbilmft ~wr'lfr qrw, 

ntutnfr ,, pk P1.fr 1.rwl nrmb'lfr9 p/unLJ t. nr lr'h pwJu.'hqn<J I; pk-1-fr 
1.rw· 

(10) 
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z=m 1a 1+m 3a~+ · . · +mi-lai-I' 

'l!w ~Lfr'hfr l;[hJ'b'hm Q h'h(ilwfuJ'pfry1 uLUmfr bwiL P' b'h(Jw{uJ'pf•S• f!.b'l 

npnLJ', b~wmfr nLbLbw[n<[ (9 )-e iL ( 10 )-I!• 

( 11) 

(8)-fry, 1~ (11)-frs pfunul I; 

t=x--z 

l;lbJ&'hmfr ltwrlfl! J'ba }_/; pk-1-fry £, t.bmLwpwf'' f•b'JnL~utfr<[ b'hfilw'lr"L

filtw'h z'hnpt.fr<[. t-'h "fwpnLbw~<[nLJ' I; P' b'iJ(ilwfuJ'pfr J'btz flLuu•fr X tth

Jb'h"'f!.• 'nt'"ib" P' -fr bl'~"L I; lbJ'b'hm'hbrfr lf"LJ'wr' X=Z + t, "fwm~whnLJ' 
I; P' b'h(ilwfuJ' pfrbz u f'IUbn<[ W"fW9nLy1_ ... a 1;. nr pk ~wrlffr P"l"r I; lb

Jb'hm'hbrf!. P fuJ'pfry ~"f'"f'nLbw~<[b'iJ P' -Jr J'b2_: 

lfbp fo'h'lm~mfr<[ w"fwynLJ9l! film uwm[mLJ' I;, t.LmiLwpwp, "f'h'lb l, 

np P {uJ'pfr P"l"f' l;[bJ'b'hm'hhp[! J'mbm J' b'iJ P' b'h(ilwfuJ'pfr J'b'l, wl

ufr'h~'h' P' =P: 4frJ''bw~wb (ilhnphJ'wJfo W"fW9"'J9b w<[wpm<[wa 1;: 

nf'"fbll 'iJJ'mb J'fr Wf''JJIILb~ J'bb~ UtnwbnLJ' hb~l nr tupb[Jtufi 
tl_bp~w1lnp JundpE mJG L_ u~wJG WJfi dmuwfim~ lnJtGJt wn.w~GmJJtG p 
utmpq_ P'lr liqwmu~eur·• b~b fipw ~wpqP; fiwGq}mwGnLtf k WJIJ p pqJt 
tuUUlpUtufil f>uf/w"fblll 9"LJ9 I; mp<[b[l nr 1upbuwb wJ'bb J'fr <[bpl_tn</.nr 

wnw2_hwJfrb ( f!."m p-fr) P fu•nJ'p <[hp[ma<[nLJ' I; wnwl_hwJph ( f!."'" p·fr) 
BMLwJfr'l. fuJ'pbpfr m 'l'lw~fr lfnLJ'wpfr1 nLIImfr P fuJ'pfr ~'"l'lff!. t.w<[tuuwp 

I; WJ'l sfrluwtfr'h fuJ'phpfr ~wrlfbrfr wpcnw'lrJwlfr'h, wJufr'iJ~'iJ' p fi/1./r wu

mfrf..w'h /;t 4w~w'lwrJ.wpwp, b(ilb wphuw'h <[hnw<[np fr•nLJ'p'h uL'l./• pk 
~wrlf• npmb'l p-'h "fwpq filp<[ 1;. w"fw 'hpw yw'blfwywa l;lb,fb'hu•fr ~wr

lfl! ~Lfrbfr W J'l (il<[{• pwcfwbwpwp1 w Jufr'iJ~'iJ' bnLJb"fbu p fJ</./r np£1; wu

mfr6.w'i,, £ 'J('W zbnp'-fr1. UUIW91[mJ' 1;, nr funLJ'pb WTlWl_bwJfrb I; p•fr 
b~wmJ'wJ'p: 

4frJ''bw~wb (ilbnl'bJ' wb 'lbniLu 1./r u"fwnnLJ' wphLJwb <[hp2_w<[np [ueJ'

pbrfr LrP1. b~wrwlfrfr t.wr.9l!• ~wbfr nr IUTlWJcfJ' pwywn<[wJ }_/; WJb 

pwbp t.'iJwpw<[npnLfiiJnLb(!l np WJb"fpup 9P~fWJpb 'fuJ'pbpfr bp~IIL UIWJI

pbp t.m<[w~waiiLbbrfr "''l'lw~fr lfnLJ'wp'hbrl!• npnb~ wnwfbWJfrb L'h nrnz 

"fwr'l (il<[brfr b~wmJ'wJ'p1 ~wr"'l h'h frqnJ'npfP fuJ'pLp tfr'iibl' f>pu,~w

bnLJ' WJ'l mb'lfr l_nLbfr, fr'ht"fbu 9"LJ9 I; tnw[pu t.bmLJW[ filhnpl.J'm'iJ. 

bpb wpbuwG G qbp~mtl_np }unLti'f!E bp~n\. b'lwGw~libpml qbp[nL~
lj_w~ k ma.m~GwJllfi gpqtwJrG blipw]uupbplt mq'lwql1 qnLumplt' 

G =(at} +(ac} + · · ·+{as} ={btl +b2J+ · · · +(bt}. (12} 

WUttu bp~nL DL'J'JW~lt qbptDL~D1fljDLfifibpfi nLfibfi uJthfinLJfi pqml 
4&6 

DLIJ.'\tu~Jt qnufwpbtJtllbp' S=t. L. WJIJ- tl_bptnL~DLpjDLfifibpJt DLIJ'\W~p 
~m.umpbtJtfibp:lt u~2;L. l)wpbtll ); fiwumwmbt WJfiUJltuJt t~n)um!}wpn 
ti'Jtwpdbl! fimumllJ.mmwulumfinqi>·JnLG, np llwuwll{wmmuluwG qnLuwpbtJt
fibpE tJtfib&. uJtL_finLJfi ~wpqJt _gJt~tmJJtfi )uupbp, tDJultGl!fi' Jtq_nunp~ b6~ 

lnufu b~wtnhb~l nr h(ilb J'hbJ! (12) IILf['[W~fr <[bpfnLanLfiiJnLbbhpfry, 

opfrbwf/1 wnwl_pbfr J'b2_ t.w<[w~bb~ WJb IIL'['[w~fr lfnLJ'wpbffrbb('{!• nf'nbe 

.jhpwpbpuLJ' b'h m<[wJ p "fwpq (il<[fr'h, W"fw bpwby nL'l'lw~fr lf"'J'wp[! 

lufr'hfr G fuilrfr wnw{itwJfrb ( eum p-/r) b'bfilwfunLJ'p iL bnLJbfruf wl'l 

fuJ'pfr wnwl_bW.Jfrb pw'[W'Jf'Pl_• ~U6bf. nr bpw ~W('lf{! t.w<[wuwr I; p fi/1./r 

UIJ'b'hwpw.rar wumfrf..w'hfr'h. nrfr 1.rw pwcfw'h<[nLJ' I; G fuJ'pfr ~Wf'lfl!' 
.l!frw<[n1.bln1. w1u b'lwb•u~ni/_ uul'lwl1fr lfnLJ'wrblfr'hbpf! (12) <[hrLnLanL

JiltnL'l.'iJbrfrs 1nLpw~w'hunLpfr J'b2_, J'b'iJ~ br~"L 'lb"f~"LJ' l;l ~umw'hw'h.p 
G fnJ'pfr <[b{'["Lf}nLfiiJriLb(! wnwt_bwJfrb pw'lw'lrfrt'hbrfr· nrfr J'friU!Jm

[iiJnL'i,'l., W(''Jbb bzl[bf I; <[bpf111LJ't 

'1-w fiiiiLJl I; mw.Lfru J"bp fJbuphJ'w'h w"fwynLyb[nL wJb b'h[ilw'lr"L

,fiJJ•u J" P• n r G fu n L J' p b fr b ~ b w n w p b w l fr b I; p "I w r 'l 

{cJ •/fr r;, ~ w m J' w J' pz '1-fryuL~ IIL'l'lw~fr lfnLJ'wphtfr'hbpfr t.wJ'IUpwlfwlnLJ'(! 

·( 12) •[b1,1nLanLfJ 1nL'h'hbrfrs J"Lrw~wbl_Jmpfr J'b2_ e'hmp<[wa I; w Jh''lbu, "I' 

WJ'J lf"LJ'wphffrbbpfr ~W('lfb('{! l_bb w6.nLJ', WJUfrb~b\ a[l a2' • • • 1 ac; l;fb

.J'bbm'l.hf'b 1nbhb1 t.wJ' 1U"fwmwuw'i•wpw[l1 

pk1, pk2, · • •. pks 

,fw~ b , b~, ... , bt l;lbJ'b'hm'hbre' 

pll, pl2, ••• , pit 

.t;pL Jbp [JbnpbJ'wlfr "fb'l'ILJ'(! mb'lfr t_nLbhbwp, w"fw ~lfmb•[br wJb"ffruf. 

i. i L nr' 

( 13) 

ki+lj: 

~wu~wbtu[/r t. np ! <mill.(S, t), ~wbfr np (12) <[b{'[nLaiiLfiJJIILbbl,pfr!J" 

_JnLpw~Wbl.JnLrfr '-•uJ'U{r P"l"f' IIL'l'l"'~" 1fnLJ' ... rbLfr'h14rfr IJwrlfbrfr wptmu• 

-#ff'JW[[' t.w<[wllfU(I I; G fuJ'pfr ~Wf'lf:Pbt Bm 19 mwbp, nr J'br b'h[Jw'li'"L

.fi'J"Lb(! pb[mtJ' I; t.wfJwUtlL{iiJwbz 

'1-fryiiL~, orfr'ilw~, 

(14) 
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k - k. k -k . k. -k . 
pI 'al, p 2 'acl • • 'p t-1 'a;-1, a;, a;+t• .•• ,ast 

UlnLu ~n'lJ"9' h[ilh I <;: j<;:i-1, "'Uf"' pkj-k;-laj I;LhJL'bm'b nLb" P\+1 

""'r'lf!• nwm" !._ H-" Jbp_ l." JutbnLJt U.lu'"b'l"9 t:.hutiLnLJ t. nr aj+ H 
r.Uirkutb 'JUIU(! (t:."2_b9bhb.[!, nr Jkb.[! OfUJIU'fnrJnLJ h'be UI'J'J"UJ"" 'frnL

fi1JnLb), nrUfL u G/H P"''l.J "'Uf"'"'~" t-fuJ p" I; LbJ b'i.m, nL'it" Pki- k; ~"'r'ff!• 
... l'1Uf"uf& I; 'bwiL 'itr"' (ai + Hl 9"~L"'J"'b b'it(il ... {uJp" ~"'r'lf" U.Uf"'9,, _ 
sh'it.[!, nr GjH {unLJp(! t:.w'it'l"UwbnLJ I; {aj+HJ, j . I, 2, .. ·~ 
... , i -1, 9 " ~ L Ul J "b b b [il Ul ,, Jfp "r ,, n L '1 'l Ul "" 'I n L J "' r \ 

G/H=(al+HH- (a2+H}+ · · . +(a;-t+H} (15) 

£., t:. h '" & "' p "' r, -;, r "' ~ "' r , f! t:. "' "- "' u "' r 1; 

PtJ.fr'bz bpb X-(! G fltJp" ~"'J"'l"'~"''L /;[kJh'btn 1;, "'Uf."' 'lnJnLfJJnLb m'b[. 

x-= m1a1+m 2a2+ · · · +m 8a8 

'lr"'fiiJnL'bf!' '1-"9"L.[! j=1, 2, ... , i-1 r...,,f"'r 

lllj=Pki-kiqi+ni, 

0 . k.-k. 
<- ni < P I '' (17). 

m·a· = q·(pki-kia·) .Ln·a· I I I. I • I I 

£. J!Mib" nr "''l. JUiufr UIN.Wl"r;, 'fnLJUir"L"b Uf"'rnLbUI~""'"J 1;. H--p Jh'l."' 
\ UIUf_UI 

x+H"''( mlal+Hl+(m 2a~+H)+ • • • +(m 5a5+H)'~' 

=(nlal+Hl+(n2a2tH)+ · · · +(ni-Ja;-1+H)• (-18) 
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"'"9"L.f! 'f"J"LPJnLb nLb" ku Jb~ "'J'JUf""" 'frnL{iJJnLb' 

x+H --'-' (n~arf-H)+(n;a2+H)+ · · · +(n';_1a;-t+H)• · ( 19) · 

(20) 

I;LhJb'bm'itbrf! 'l'"'itt/_,LJ h'b H-" 'b~"''"Ju,fp t:.wriLw'b J"iLbnLJb 'f"'unLJ, 

WJu"'it.[!'b' 'itrw'it9 mwrpbrnL{iJJnLb(! Uf"''"~wbnLJ I; H-"'it, nwm" !._' 

pki[(n 1-nl)ad (n~-n;)a2+ • · · +(n;_1-n[_t)a;_t] = 0• 

U.Jutnb'["9 t:.hmfwuf I; ( .[!"'';,", nr (12) t[brLnL6nL{iJJnLb'j,br"9 WN.UI

f_"b'j, nL'f'f1U~" !;), nr 

pk;(ni-nj)aj=O, j=l• 2, · · ·, i-L 

nwtn" /._ pki( llj-nj) (il"t/.{! Uf_htn.[! I; rwcfUI'j,"" 3j tlbJhbtn" pkj ~"'r'ffr 
t[rUI /._I t:.btnkUipwrJ nr-nj tnwrpbrnLfiiJnL'it(! ~piUcfiUb"" pkr k j filtJ.fr • 

t/.riUI u.,uLnh'f"9• b~IUtn" nLbh'it~D[nt/. (17 )-(! /._ (20)-(!, f.btnknLJ 1;, nr 

j = l , 2, ... ' i-1, 

UIJU"b.[!b\ ( 18) /._ ( 19) 'frnL{iJJnL 'j,'j,Jsrf! biiLJbiU~IUb bbt u(IIUbntJ. WUf_W9nL9-

t/_UIJ I; (15) m'l'l"'~" tJ.hrlnL611L{JJ"'b 'l"JnL{JJnL'it(!' (12) nL'l'l"'~" tJ.hrlm

t)m{JJnLbbbr"9 br~r"r'l" t."'J"'r t."'''"'r;,J,..'b 'l"'""'r~'ILJ'bbrl! 9,L19 ~l!
mw'b, nr "'1'1 'itnLJ'it G/H P"''l.J"'Uf"'UJ~"t-funLJp'b nLbfr 

G/H={b1+H}+(b2+H }+ · · · +(bl-l+H}+{b;+H}+ · · • 

m'l'l"'~" •[brLnLd-nLfJJnLb(!, "'lu"b.[!b, 'b~"''"" nL'ith'bwlntJ. (13)-{! iL (14)•(!• 

'br"' ~"'r'lf! Ufb"'.[! I; l"'bfr (16) [ilt/."9 l;wUfbu JM: U.n f.w~"'umfJinL'it'b 
"'Uf"'9"LsmJ I; (ilbnrhJ"''it' 

U.pbu"''b tJ.hrt.wtJ.nr {uJphrfr lrfrt/. 'b~wr"''l"r'b ... 1JJ "'l''lh'b Jhr · 

~n'lJ"9 um"'9tJ."'6 l;z ll.J'b I;' t}hpgGbGJ! tfb~ltg mmppbp. pmjg n~ mG-
111 mJifmG rP wpltg uunppb p 

(n 1, n2, • • • , nk) 

pGm~wG pqbplt pntnp liGmpwqnp qbp2_mqnp limtl_m}!m~m.GbpP:• ~Gq. 

npnuf mJq pqbpltg JDL(llllJ!mGtJmp~ U{hm~ }; tltG~ nph.}; U{mpq_ p-q~ 
mumlt fiwG: BmpmJ!mG~Jnt..p WJil\llru~ liwtl mJ!wb-m.lt 6. mtf111Ul ~mmulu m
-GbgGbG~ tDJG ult~tmJltli J:ulfpbplt DLil']W~lt qnt..tfrurP:• npnGg 6.wtfmp ~wpqhp · 
bli .)wn.mJOLif IUJI} fiwqw~mb-m.r pqbp~: UJU uwfimll\mplintl_ ummgtl_wb
l'"l"Jl wr!bumG •lbp~mqnp Iutfpbp~ tutdibG (lDt..Jq run. q_nt..Jq n~ltqn
tfnp~. ~uq gmG~wgwb- nt..pltz wpbuwG qbp2_mtl_np Iunt..tfp ltqntfnp~ J;. 

mJ 'l J:uupbpltg .rb~lt G: 



llnt J"b 9w'it~nLtf pbpt[wJ £-"b r.w"bpwr.wz•/f mwppbp pwJf"b"b£-pjt"b <flrL'"'/'1;/""l 

•WJ"b 'ff'.j?/;{'{'_1 npn"b.j? nnLU/rft/;'J, Jb'ft/"1 JnLJU /;'j, m/ru£"f t[lrptf"" IJIIW'J,-p.uw"br.Jtb•J mw

,f'IIL>f • IJ.J'l 'll'/!lrl'/'9 of/r pw"bfuf! r.unfwluwpw"bm~w'b ~wJ Jw"b~wtfwpJw~w'b /•'b,m /•

.urnLtnf r.w'bpwr.wz1f '1"""f!.~•flm9!~ 'l"'""''ll'-l?kl' ~w•f nLunLt!'bw~w"b J.lrn."bwp~~,£-p b'b, 
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