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k f!'b'lwpawf[ nL wpJh,cwi/_np 'lfrurnqn'-f!JnLii'bbpfr /)w,/wp 'bpwil f:.w1ur• 

'ilnL,/ hJ ftJ funpfiii ztnpf.wft'"L"L/!J"'-f,f!t 

'tbp'tw f.pw"'wrw1tn1.p JnLii(! mwppbpi[nLJ !; iiwfunr'I bp'tnL f.pw­
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lP" bpkw'b bt 'fWLP" opfr'bU1l_w1Jrm{d J"'-'i/iJJ~ l'' npn'b.p £.. t:.w'b'lfru111'bm J' 

b'h f..u11/m'bwft.U1t,,,_{J l"'-'btbpfi mbump 1w'b m 1mt1f'kw11Jrrm p l'"t mn111pl1wt1 

fl,_uurft(,5w1_m'bwftw'kn1_fil I"'- 'btb rfr uib um{J l"''b Jh{J n'ltb pf! [Jm IL J. t mw­

LP" 'fnLzmlJbLn'- JbJ fiJ'/m/ r.wJwub1t UJU1urwf.1ul1w'h l't'"-"' J{J'hbt'P fi wG­

pwqnufwpwJpfi wpqJm GJ!p} JbJ {J1_n1/ •1fi111u11f'i1b rfi 1f Ji2Jit L1N!1 

(1,wtJ.w'bwftw'hm{tlJmttbp/r urb11111[J1wt Jt,,,_t'//! (XVII 'l"'l"'"f) IJ"'"l-

1/wfl !; ~pw'bufr1u9fi 1f1ufrlbJ'wuifil1nu'b£p :l1£r1fu11Jr1 "lu111l1w1Jr /,. "'1'fr2tbrfi 

Ultm.ttb rfi f.bui Dlln 'f PU1twl1wt'hh r/i t111J "''l"''II'"' {ti I"'- ttL r/r ,fJ, 2 lllllUl­
t./i'b Ulii'fwJ oqmwqn pth/m J' ht r.w'/wtwl1w'iuu [ii l'"t /1. J'w{JL 1f 1um/il1u1111u'h 

""l"'"J wt ~wuft.w9m [ii/"' ttl~ pf!t C}l.n1u 2frt /1111 zn r t,,,,, £"'I"' {JI"' 'i1e ml,,1m -

{J 1wii 'l.'"l''I"' 9J'1ut 1!L 2. "l.Lm.p I; llw1f u1 rLL B"'IJ111/ /lL l't"' llPfi ( lfW7-

17li4) ,f/,J fi/1_h pfi 9pbt.JJfi UJIUplfw'J"' JfJ d/,p 111nw9m 1f [! /, ~'""flm11p 
{ 1749-1827} ft.bttnpntm~wft uwt:.Jw'bw1Jrfi {JLnplnf Ji "'"1'"9"' ymJ(!""i) 
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npm[ 'bw 'l'"l'a'"'/ fi11l1m~wt Jw(JhJu1mpl1ml1111'i1 qfimm{J I"' 'ii, "i"'r­
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f!J. £. !lbpJr2kJr JwJ'w'bwf[/r9 n11Lu k uni[bmwf[U1t 'lf11n'bd,i[wfs'bbpf!. 

wnw 2_U1utwp 'lbr bt fu1U1J.nLJ' l;wi[wtwf[1UtnL[il 1mttbp/r urbum[il JU1t 

'l.wr'lw9ti'wt 'fnpJnLd: 1,wi[w'bwf[w*hnLfiJJnLttbpft UJbu11LfiJJwt um[bmw­

Jiw'b 'JUJpn9/r tbpf[w1w9m9/rt*hbpt bt U. t. µbpt;_mhttl!, IJ.. t. '1nlJ'n­

'l"r"i/.f!1 U.. Bw. lofittJr*hf! h nLpfi;_tbp: U.. t. '1nl1'nppm/fit I; Uf"''"­
IJ.wtnLJ 1lu11/wtwf[w*hnLfiJJnL*h'bbp/r UJbunLfilJwt w.[!u/in1'wrnJrf[w1/i d;_w-

11.nL,/[!1 nr/r f:.pJwt i/_pw f[wnm9i/_wJ- tbr'JUl2_'hWI[ wbum/rl JUL*bf! 'fwpa.bl 

I; tnLJil.p.wt -6.z'frfim q/immfilJnL*h1 np.[!wt k Jw,/w*bwqwf[ft9 JU1filb1'w­

urJrf[w 1/r 9wtf[w9wcl- p'hwqwi/_wn/!: ~wi/_U1twf[wtnL[il JnL'ii'hb-p/i UJbum[il 1wt 
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4/rrwnnLfilJnLttbr/r l!t'Jlwl'bmJni/_t libJ- 'lbr b'b fuw'lw9bl llwi[w'bw'tw­

'flnL{ilJNL*btbp/r mbuu1-f.J1wt f[/rpwnm-(t111n'b'bbp/r k trw t/_pw l;fiJ'bt[wd­

uw[ilbJwmJrf[wf[wt iJ.Jr-6.w~UllfpnLfil JIU'j, p'bW'flU'1.IUttnL,/ uni/_QUJUll[Ult 'f:/rU1-

flwf[wbtbr i. a/,.. UJJrrtm/_fi, a/,.. r. fl.wJ'wtni/_uf[nL, IJ.. If. Bw1un1'/r £. 

J,_r/rztbrfi Ulz.fuwui11Lfil J"Lttbrf!: 

~ ('ibplfw1nLJu llwl/_w'bwf[w'bmfil I"'- ttb r/r urbumfil JnL ti! lf.ftrwni[nLd. J 
qJrmmfil1wt /)wJwnw P"L"P p*hw'lwt/_wn'bbpm1'1 U.1'b wnwtatwUJbu 

£wit f[Jrpwnmfil J"Lt f; qm'bmJ' fJ?Jrqftl[w J"L,/1 f[b'buwpw*bm[il 1wt J'h2. k 

Ju11f w'bwf[w1l./r9 mb futJrl[w 1mJ'' /;iblJ.ui pwmb fu'b/rf[w JnLJ, nw'lfinmb fu'h/r­

~w 1nuf, i[w"[/r mbunLfil l"'t ,/b p1 nwqJ"wf[w'b 'fnpJnL,/ k w1it~ 



I <Hnfl.tu 

1. fl}wmwflwpllbp: l,muwr"'~"' [rl 1w'h k 1•'hm fl !"''i., 1fL p_ 'lnlm fl 1m t 
m'hb9nf[ opp'hUJl_uHpmfrJ Jrn'i.,'i.,Lpf! UUl/),/w'hbi/11.1 /)UJp/f /; [p'i.,111 J' /fU1tnU1pb£ 

1frnrabr k '1-PUJmdtbrr lfpk'hm 1t UJWJJ"''h'hbpmJ' 11w111111r1/n'l 1/mrabrf! 

IJ"'I'"'l b'b U1UI[ u11uppb[' "'I''JJnL'i.,.[!.'i.,Lp: t/Jnpap l1uuf 11fim1fm'i., J"'pw-

•.em'hl..Jm r /)'j,Ulf'Ull/n11 IUrlJ!ll'-'i.,.(!f! UJUIUIUl/)Ulr /;t fJ[rJb lilt/JUI[ 1/mrJ..fr 

UJUI 1" wil'bb I'"' ,f '1-PUJUI r''""'l UJUIU1Ull)UI rl! "IL Ul.[!. I; w'i11)l'"'"" ;_m111pu1 I' 
mb'l/1 m'ULtw1 l1wiitJU1i1b5.i.[!. t:.w1/1uumJr "i""nw/)wr (!)wtjw11mp "l"'"""­
/)wpf! fi1;,_m'h111/1Lt.J! Q 111mnntf}1 /;frJL· UJm111u11'..1upf! m'/_Jml ifrnpap UJ111J­

,/w'h'hbp111 J' 1_/r l1w1m11 mL'lfr 111'i.,L'i.,U1[1 4U1i11Jm'hL"k.p 111'hl)'h1111' UJU11n1u/)wp 

( Ul'i.,l)'i.,w11 UJIUUIUll)Ulrf! l1'hz.U1"kml1b'h.J! <P UllJlllnt/)r flt"'IL II '1"''hnt, /"' r"'­

.J.!"'tl/mr 1/inl'afr 1ur11J"'t.f!.l! "'J'lt'fi9 "k1u/11111111L11L1 lP lrurLifi, .vwtfr "I' 

f.iiw11m1/1111 fl; t.m;,_1/Jr 111115.iLi pn1n11 u11'i1 u11111111u/)m/1wt l'..m'h'lwJw'i1./.!tLrt!• 

npn'h.J! 11u1Lll.'J1111f L'h m1/J"'L 1/in['J./1'h1 lh 11111/r 1/1n11ap "'1''11"' t.p/! ./)1u'i1-

'lb u !; 'I"' LP II II!'"/'"' ,, /r UJlllUIUl.1)111/JIU 'h ,,,,"I''"' J-, II/'{! ,f Jr1111'i1 J' 11111 'j,,,,,," I' 

'J''"/.f.!m'J' I; tLrl11111w9 t,,,,f l),u,/11111111/r 111111! m'hl)"i,,,,1, "1"'111"'1)"'/'1 o1.Jr­
i11u~1 b (J L 4m 11J..p /;111-[rl !"'-tt '"It I;, n I' ,fl, 'h.p 10 /;LL 1,,,, 11u1/1JU'i1 l""J'"I 

"JUI rm tw/11111 . """'"' rP.'J "I 1u111111/)u1'1u1 'i1 d.11111/ 1JL 1'.'1 'i1111 ,f J, 'i1,p ,, L '11!, lll"f UI 

"'I" 1/m riifr l)'hw '"'"'" (' UI J"IJ"'-'j'./.~ 5,L l'l' (Ill 111/r'h-1.~'i,' Ill 1'i1, [rl L 11'1111 ,,,, 119-

rmd- L '111f "II! l 1111/ I; 1111111 1/11.. "' 9"'')) 'i,/, 1rl1tu I"' 9 -;.,,,, ,J' /, "i, 11/ 111111 JUI),,, l''i1 /, /' 1 

11pnt.J! 1111JJ"'l 1/11111J.1111f l1m1m11 J,'j, 111L11/• 111 'i1/1'iw1Lt /J/rJ/, 11'/1m1'h 11u1Jr111ml1 

'f"'-J'i1/1 q'i111111f/i./111 "f'"f"" 'iuu/11111 1J1111/11111fr.'I /)111'i11111J' h'i1.J! 1J'fr 11'i111m/11 111u1u1 

uUJ/1m11111 11'i111ml1/1 L1,J,m'iJ 'l'"ll! lu/1'i1/1 t,,,,,/m11111/1 "f"'"""t;"'l'' 1J'/1'h111/,,L 

,,/, q5.i'J11111/1 £1,/1111'h 'l"'Ll! lufriip w'bt;'i,,1111 "f""'""..;,,,1,, 

l,/11n "''I'" J"' 1f UJU1111u1/)11111 'i1/1 /'!! fl 2."' 5'1111111 l"' /, 'h ./.' l """ '' 'i1111/11115' 111 JI""_ 
I' L tfr ,fl,,)- """ u /,I""'' 

A u1 wU1wn wpfi wCitl wGb Gj! B u1 wm wfi wp It 
bph A u1wunuliwpl• f1wliqlm qwpug liwli11lrn I. 

tf wuli w1l n p qbuuH~t 

q w1 lm n wl1 B lll Ul-
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1Dmfimpe: 11.i'k f.u.1'b'lwJw"it.p/!1 nr A UJWUIUll)IU('f! B llJ.UIUllUl;Ulr/t Jwu­

'£uu/nr 'lhUJ.p'h I;, 'lr4.nLJ !; t.hui'-J"'l IJ.hrui' 

AcB1 

'ift9n1_.p pnpJ.fi l;nL[il 1nL'it'k w1'£ '!;, nr Jh'b.e UJIUUllUl;udf_w'b UntJ. J" 

11hur111l h'b.p tJ.hpg'bnul UJ"'"'rwuurp 11buiw/bhpft JJt fuJ'pp91 np11'£9 _tw~ 
t/ih('/!. UJUl('"'IU""-IU" J.'j, 12,0-18,0 UU-Jt uw/:,,J'w'£'£hpnLJ't 11.1u 'J-bUJ..enLJ'; 

h[ilb A UJ.UIUIUlt:.tup'b w 19 !;, nr J'hp '/!_"itmpwh- fhmwlft tw+e 12,0-

12,2 uu !;, """ B UJIUUl/.Ur..wrt 1UJ"h1 nr 'llilnw1/t t_wp/!. 12,0-12,S uu 
f;, A-'£ ft1Jt'bfi B-p J'wuf11uqnp 'lhUJ.p[!1 .pw'bfi np1 h[ilb 'lhurwlf.' twp/!. 

12,0-12,2 utf /;, IUJ'I J_wpf! IJLfr'bJt 'bwh 12,0-12,S uu1 

b[ilb A uiw111wf.wre B uiwmwl;wr/t J~u"itwtJ.nr 'llrUJ.e'b l; (Ac B) 
6. B "lwurwt:.wp'b /tr t.hrfilJt'b' A uiwurwt,,Ull'P J'wu'£u11/nr 'lh"f.p[! (B.=:.A), 
UIUJl.U A IL B 111wurw/)wp'bhpf! ~w'biJ.iu'bb'b./J fir111r fhutl'mpdb,I! k IJ.'lrbt./! 

f./un£.JU1 l "' ('"/ 'l 

A==B: 

br~nL uiwm111t:.wp'bhp' A IL B, qni_qn1.u hli mlifimd'mmb11.b1Jt, bfilh 

"hpw'k9/r9 Jhqp t:.w'b11-hu 'lwll!. "'fJUll pnpJ.m.J pm91.1111.nLJ l; JJnLu "l"'­

mwr..wr/t /)wfi'lhu 'l'"l"L t.'bwpwi/_npn'-filJm.'be: lift .piu'bft UJU1mwf.wr"ithp' 

A, B, C, ... J qmG.tJ.wfib6l! m66.wtfwmh11.h1h• bfilh 'bpw"it.p 'l"'-l'l-'l"LJ'l 

w'bt.wJiumb'l.blfi h'bt Opp'b1ufJ., 'l.""'-1!. '19hlfiu A, B, C "lwurw'-wr'bbp/!.i 

nrn"it.p. l;wJU1UJIUUIUIU/uwf11upwr 9n1.19 hii UIUILPU 'hpiu tJ.hrfi-U 'bftumft 

iJ.rUI hp~nL1 J_npu £. qh9 IJ.hurbrft pw94_h1f!.i w'bl\wJwurh'l.blf.t 1111.11m111f..wp­

'ithp h'£, npn4_/)bui£. '/."'"- '19/iLfiu ti! ~Ul('n'f UJUIU11Uf,b{1 np 'bn1.1'£ '£/tutnft 

iJ.rw Jf11utlwJw'bwft bphLUfJ 'lw'£ 2 Jihm IL 4 ftbur lfwJ' 2 'tlnn 4 6 l[huo 
IJiuJ 4 ~b1n A 6 fthu11 . 

Up .p11.1'£ft "l111urwl;uq/hl1r' A, B, C,, ... , 1.11tJ.1111L pnpam.J ftwl/.Jn1.J 

b'b U[mmwfimpfibpp lPJttl Junufp, h[ilb ml'I "lwur1.11liiur'£hrfts 111n'i11Jw'lir 

JJ;~f!. m'£/)p1UJ-bzu11upwp ~Ul'£'J:bu f'l~J IUJ;fr'£.p.'j,' b[ilb 'bz4_U1d- "fUIUIUlf)UI('• 

'bhrf! U"flUl1.nLJ b'£ t/tnra/t pn1nr t.'£wpu11Jnp wr111nLfl,e"bhpf!l Orfr"il111ft, 

qwnl!. · 'lobtfru t.hmkJ"'l "lwurmlimp"ilhpf!.' .nr '£pw lfbr//il flpumfl i/pw, 
/;111Ju11'f.1.UUlU1uJuw'kwpwp1 bpkwfl hfl 9wjjtu Jh~, hp'tn1.1 bph.p.1 f.p"b9 IL 

qnLJ'f pqnrJ. ~ltmbp, 'tiu'lJnLJ bit "fU1miul;wp'ibp/t ll'PY funLJ'p: Jiu~ au1f.. 

"/.IUUllU~IU('f,b('f!t npn"s f;nL{J lnLflJ! 'bpw '[bpfr'b 'k/tuuip t/.('UIJ f,.U1JU1UJ1U­

urwuJuwfswpwp1 Jhq1 kr'tnL, bpb.p1 l_npu1 t:.pir'f 4 yhg fthuiltpfr hpkwf.. 

'l""Lf, !;1 IJ.wqJnLJ b'b w"i,l;wJ111urb11ht/t 11J1UmU1f.wp'ihpp i.r/11/. funLJpz 

bp~nL "l"'mwli~p'ibp' A £ A, ftnj_iJ.n1-J h'b fl wlJ.mq~p, bflh 'ipw'b.g. 

.u'if,.wJmmh'l.hlfr bf, £.. ftw'lJ'nLJ h'il Ll'Jri/. JunLJpz 
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A /.,_ B hpfJ.nL "JUIU11Ul\U1p"bbpp9 npkl; Jh~p t'aU1"b7bu 'l:Ullf! J'p "l"'-

.rnmf.1Up I;, np[! IJnJ..tJnLJ' I; A h. B uimmwnmpfibplt qnufwp k 'bzwfuuq­

iJ.nLJI I; Au B-111/1 {,J'Ulb d.km[ Ai, A2, ... As U[U1UJU1f.mp'hhp/i9 npkl; Jbfifi 

l)"'t'lhu 'fUllf! JJr Ufwurm/;U1p I;, np[! finttJm.J I; "'1'1 A1, A2 •••As UJ.W• 

mmfiwplihpft qnul'wp k 'hzw"h1111t.1.m.J I; A1 U A2 U ••. U A5-n'/_z 

Opp'hwlJ.1 b[dh fibure 'hhurmJ b"bJJ 

D 111/!pnLJ/dP 'Lr"' ("hfJ.. 1) k,.A-'b Jp 

UJ.WU1Wl)Ulr I;, np IJ.b111e Ltetfi.ijt A 111/t-

np ft.bme ~l!.t't'h/t B mftpnLJ/ilp sjpw, "'"I"' A B 
pm 1/d/t t/_pw, puq B-t Jfo "l'"uiwr..wr, -

Au B UfWU1Ulr..wrt WJb I;, np fihme 

l1e"hJi'hp umtJ.hr.w'ld-a16' t.nppm1[Jfi 1.rwt 
'1wJ1 h[db 'bburm.J h'b.J!. qw1if! k A, B 
llL c UJIUU11Ur.,U1r"bbp[!1 . t:.wJ1UUfWU1UIU-

Ju1Utwptup1 tbplJ.u1Jw9'bmJ L'h 1 qwti '1.,l1. }. 

3 qtuJ li UJWU1Ult;JUpthrfi hrl1U1ff!1 UIUJUI 

AU 8 UC "lw111wl;U1p"h wit t-, np tpw 1JLpfi'h 'hpump 1/pUI t:.w'h'l£u 'L'l"' 
1Jbiiu1 /ilfi•/f!: U.l/i,bpl1 t, "I' 

A U A= A, A U <D = A, A U Q = Q, A U A = Q: 

IJ[tlh A1, A.,1_, ••• As UJ1U111w~1up"hl1N! ~wqJmJ l~'b ll'/."l /11111J'p, '""'lw 

A1 U A2 U- ••• U As= Q, 

A /, B hp't.111 "fmmwt.wp"hh11/i l;wJtumLr1 ::.wt11/111 'lwll! 1fp UJ•umu,1-

f.w11 !;, "!'/! l111t1_m1f I; A 1J B u1umnu!iwplibpj1 wpmlul)pJllll k 'hz.whu1~-
1[mJ I; An B-n1[t ttfu/'h Alim/ Ap A'.! .•• A,, UJIUllWl::.Ull'tL11/1 f.wJ'1u111lu1 

f.wt11-hu l/Ullf! Jp "'i"'111u.1r..u"l' I;, "!'/! l1m'h1Jm'l1£tJ! A1, A:! .•. As UllUUl\ll­

fiwpGJ1pj1 Ul)llll\U'}JlJWt " f/i1z111i1111l1l1bJ! Al n A'2 n .. n A.,..,,,,, 
0 i.J1'111u~, I, [J L 111.. 11111 'l!J""' /, r,,J! D 

m/'f"''lfJ/1 4.t'"' (t11• 2) 1, A "'l""''"'r..wf'iL 

"' Jh I;, "I' '''""!' l1f!tl/i41 A 111/i11111 """ 

B 1/[11u1 /1ul1 8-t' m 1t, "I' 11£111e ~f!'itlj'i1p B 
A "'"l'"'-1/tlft 1J11w, ""'/"' An B UJ1UUll11t..u1,.'it 

Ill Jb I; I II I' '''"" f! l111'it~i1 /1 ""' 1[£ /'IUIJJ ,,,t} 

"'Pl"" I/tip '"""' l:[JJ, ·P"'l""l't'P lpuUJ"' -
ltfi 9 ~1u'itm 1/ /, i,,J> 1f p "JU1mu1t.ml1"'t JJ.UI I"'' 

·i..lt• 2. /, A "l""""'r.,"'f''b w1i1 1;1 "/' .J'Ulf""l! l1m11-

1f/111 l;, /IU// B "l"'"""t..w11'it '"J"b1 "I' .f!"'f'­

ln[! 1JL91u'hn9 t, UIUJUI An B UJIUUllllr.IUp'h ,,,,i,, t, "I' J!"'f'lll/! '1•u11J'/111 

1[b9w"i.m9 ti 0.1/ilhr!t I;, ''r 
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An B = ©: 

i=f=j: 

A UJW1.nwt;wrft /:,wf111lrn 'fWLf! wnw'h9 B-/t J'p "lwmwr.wp I;, npf! 'tnt-

1/mJ' I; A k B "lwurwf:.wp'hbpft u1wppbpnt.pJn'-G b '&zu.t'i1U.141_nLJ' I; 

A'-. B-ni[: Opft'hw4, bfilb l1bure q-9mJ' b'h.p D 1nftr'"'JfilP '/_pw ('bq. :J) 

"ti~. 3. 

k A UJWuiw/:,rupb w/i.i I;, np 4lune 

4t/iifiip A Ulp p11L tftl p i[pw 1 pu4 B UJU1-

U1wf:.w p'h "'J1s1 nr ltbme IJ.e'h11'hft B 1nft­

pn1.ifilft iJr"'' "'"lw A'-. B Ufwuiwr.iupil 

w11s I;, np 'tbmf! ~e'hfli.ip ~m1/bpwq-dwJ. 
mfirm1filfi 1riu1 Uq'hbpb. I;, nr 

A '-. A =<1>, Q '-.A = A. 

A"- B=AnB: 

2. 4wt(wtJw~wbnqa1wb IJ.WUW~wb uwfitiwbnui(!: Z.uu[m'hru4M1t1n-

ftl 1w1s 11wuu.r4w'h uiu/:,J'wbnLdf! t.pJ''hqw<l- I; lhmlummpwfHiwpwtlnp UJW­

U1wf.wpbbpp q-iu'lu.11frU1r/i t[pw: U'p JJUlbfi "l.wmwf.UJpbhp' A, B, C, ... , 
1n'/_J'ul 1frnpJ.11L1f fiunlmurupwiilimpwllnp bi11 b[Jb f..pJ'.p t'tru UJb'lbl'"-' 

np bpwb9p9 J'b4fo r:..wt11bu 'lwll! 'lbI'UJ'lwublft !.; J'1mufsbrft t..un.fbJ'U1-

uw1..[il 1wJ'p: 0 rfi'hwl1, bffb /1.1bwJ' .pniJ p1wn'hhtnt.9 _l;bui11 J' ftw1.nbuw4 ,,.£,­
UIUl[bb pp9 piu'f1!.Ul9Uld /111fpp9 UfWU1Ulf;Ul11.Ul'iJ aknt[ '/_bp9bbh_p dp 'fbU1Wfl' 

U.1UJU1 l11t.pw.j!U.1hf_Jl1'-[' 'lbuiUJLP bp£.u/ir '/:Ull/! t..w1_U1uU1piut.bU1pm'[np I;: 

b[ilb "1_U1utU1f.U11!.w'h J.knt[ 'fb'lw4 l.iubf/'b.p J'p uJUpnpf19 1 np "fU1pmbU14_nu.f 

!; t..U.11/iuuwp (ilqni[ pbl_"Jbu uUfpurw11.1 tuJbUfbu l:t uh 'lb'lw11.'hbp1 U.1Uf1U 

uL b. uUfpuuuq 'fb'Jiu4'hbpfr bpkJUb 'liul"'- "l"'inw6iupbbp[! i[tft'hh'b fuuqw­

uwpwt..'hmpu11{np "[lllmwt.wp'hhp. fru11. h(Jh u"JfturiufJ 6/:'i1111u't'hhpfi filft'1.l! 

/:,UltJiuuiup t_I; uh 'fh'fw'tbbpp Jilt[p'i1, Ull'J- UfWU1Urt:..iupbbpb UIJLhU f;Ulqwuu:z­

f'Ul/)bwp1utfnf' zbh LPhP• UJib 'f11L/hp qbtpuftbhpp bpb.UIL{! 'tlfibp Un.[btf1 

t:.'hiupwt[np1 npnb9 {tl'fo{h wtf.blfi J'b'd- !;: 

StJJwl pnp/imJ' .f!.bbusp~b'b.f!. 

uiMiuJ'u11.nl11zbtfr. k t..wt[wu1npiu/:,'hwptuqnp Uf1Umwl'.wpbbpft Lr/rt/ /um .. dp[!~ 

"11:Um1nt..U1p'hbp1 npn'h9 ftp/;.wm IJ.wbt/_1U'bbt.p pnpap .k-1b.uh6mwp. htJ!bp: 
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IJ./iinL~bmk l/'bfdlU'J-I'b'b.e1 [db tfmp(jp npkl; k fdi/.m/_ ki.ebrl!. (k ~ l), op/1-

"i11uft1 

'£bpfiwJw9bnuf b'b npkl; A Uf_lUUJWflwpp J"wubtut{np 'flil'f.f!bI'l!t 1UJ1JPfi.f!'b,. 

w1 c A, m!! c A, .. wk c A: 

ll1u 1;1bJb'bU1rar bt.f!bp[!' w1, w2 ... wk, npnh.f! ppb'b.'J bml.tp9 pbpm_J 

bit A Uf_Wuituf.tup[!1 m'bt[w'hbf1.f! pnpdp l;ibJL•i11niu11 Lt.f!b['' npn'b.f! fiutum­

mmqnp hG A tqwmmfiwp~ fiwuwp: ll.q'bbpk I;, np bn1 mpif_wJ I; 'P"f'ap 

/;1bJ"li'buiwp hu~hpp l {dpt{[!1 A "iwmwl:.1Uph 1UJh.f!w'b mi/_Ltfi C.u11Jm­

"hw4wit fitft"iifi, np.ewit ,fbJ I; m1'b h1.ehpp k {Jpq[!, n1rnh.f! hUJ1u11utm1/r1p 

h'b IU J'I Uf_UIUJUl::.W PP t.mif IU pt l•u'i Uf_UIUllU C.w rfr :; mJ IU I' hUf IUIJU'1U t[n r 
pnpdp /;1bJb'b1nwp bi.f!hpft tni/_JIU[ k {Jif_p r1L"f.f!lll ,/ U~J'l UfUllnlU~IU[''b 

w1'h.ewit w1_L1fi .ePl. t7.wtfm'hwl1u~L lufi'hfi, np.f!m'b ,n,• I; 1finraJi l;LL1!1.'f1-

1nu.rp hi.f!brfi l 1"'14-e: 
F'hmfiw'b I;, mphtfG~ u1munulhup}1 nw1JwGwlpufin1pJn•H uuJJmt 

1~n }Hl r Uf W J u~fifib pn uf tufi •I wfili l \U J 'l Uf UIU\ \U ii wp 11 HUI (j q IJ u 'J lllt'H Ii UI ~ 

uwp fiUJ.WUUllU~ n (l ); tbtfJ;Gmwp f,1pb11 f1 ptlll )J uuf Jllll •)111pl1 ja I' "l n 11 
kt lnfbGmwp b1 pb p j1 f> q 11 H wp wpb p nt f' j 111 fi I!: t,L 'b.'I 1111u 11u.rt:.1! 111"im11f'i1 

la luftfip J:.u.r1[1uh1u~inb11J. p J"'b 1111111u.rl1u.1"i1 uu1C.1f 1ubm 1f fll 

bzmiim~b 1'"/ A "I u.r111wJ:.1u 11/1 '11111/u.r'h11111111t111 /rl J"' 'i11! P ( A )-111/, lru­
'tL 'iuu"b,e' 

k P(A)= -: 
I 

(1) 

·f.ttm r*L 'h.f! UI I" mut.J U1b1f mt ,f /1 .p111 'i1f1 "I"' l''l""I"' /i1 t,,/, 111/1111 "i1,p­
'tl1 pf!1 

I; {ti L Ll "I wmmt.w /'l! l.1111/u1111n /• I; 1111/J1111 'P" l'O. 1111f 1 111 "I'" ml/i1l11•" 

t, n /' 'h111u t..1u1f 111 [' "h"fUI ""'"' 1/n [' /, "b 1/11111J.p /' 11 I" I' I; 1/111/1 "i11u11111 /, /./'/' ['l! 
(k=/), L 

P(Ll}=J, f2) 

U1J11p"i1.j!b' l:.1111/urnmp u1rumwflurplt nu11lmlilUlf'u(irllfJJIH (il.! l}mtlumui}l J; 
l-J1: 

fJ/J/, CD Uf•uuuut:.u1pb m'bt..''i11u11 I; 1111//"'l 1/11111~1111!, "'"!"' 111l1"id111" f. 1 

np 1/m11aJr ti£J//'hmiu11 £u,L!'fr.'J /, "l ,fl,/111 r;,,,l""""""/"I' 11.- ~'/"" ..:;"'_ 
1lmr (k=O) /, 

p ( tlJ) CS 0 I ( ,'J) 

'u111/1'i1,p~t' wGH Gwp u1 mmwll mpr1 Ii m•l wli ml1 urli1111> Jill fi~ Ii uuf urn mp J, 
4lllnJ(i: 

l l 



efs11f.u/hpwUJbU1 9w"b1l.111su:• UJl.UUllUf;wpfr 'lbUJ~llLlf +nrafr WJ"b t,£­
Jb"buiwp b[.phpfr [il/11/f!.1 npn"b.e 'fsUJa111mw4,np b'b "'l'f "lwurwr.wpfr ~ .. -

Jwp1 t.fr 11.wrn'l 'fbpwqw"b9h[ tfrnpafr pn1np t1bJb"bmwp b[.pbpfr f!."b'l~w-
"bm.p [ilqfr"b (0 ~ k ~,;; /), m umfr • 

o~ P (A)~ 1, (4) 

w1ufr"is.e"is' tqunnwfiwpfi fiwtJ.wGwqw6.n~pJnL6f! ni pw9wuwqwG p}nl };, 
npe tfbA- ik 1-fig: 

IJfilb A "l.wu11ut:.wre B UJWurwt:.wpft Jwu'bwqnp 'lb"l./J"is I;, IU"l_tt• 

w11."isbpk I;, np A "f.UIUIUlt;Ulrfr l',,wJ'wp "is"f.WUU1Wt/_np tfrnrafr k1 /;1b"_b'b­

mwp b1.ebrft filfrt/.l! t./t 11.wrn'l qbpwqw"b9 bl B "l.wurwt:.wpfr l\wJ'wp 

'fsUJ.wumwtJ.nr 1/mpdp k2 t1bJb"isurwp bl.ebrfr (tltJ.fr"b ( k1 ::::;;; k2 ), 11Lmnfr 

P(A)::::;;;P(B), (5) 

w1ufr"bJJ.'b' bpb A upumwlhupe B uiwmwfiwpp tfwuliun.lnp qbUJJ!fi k,. 
lUUJ.Ul A UJ.llllDUlliwpp nwtJ.w6.wqwllmpJ11LU}! iP qbpmqm6gm.1f B iqm­
mwfirup}"t fi ruq wfimq\uUnLpJmfie: 

bfilb A k B "f.•umu1flwp"isbpf!. ppwp l',,iu1fwpJh./J h"is, w1ufr'b.e"h' 

AcB, 

"'"l.w ( lJ )-fr l'.u.uf waw/k . 

P(A)~P(B), 

P(A)=P(B)J 

P(B)~ P(A)~ 

w1uf!it.e'b' ltpwp fiwtfmpdbj! uiwmwliwplibpfi ni_fibG fiwtJ.wump flun{w­

fiwq wlinLpJnt.Gfibp: 
b[ilb ijmpafr /;ibJ'b"iturwp hwbrf! fill!t/.1!. l',,wtJ.uwwp I; l-f!, pufJ A 

"l.wmwf:.wpfr llwJwp "it"lwumwqnp h'b k ht.JJhpf!.1 W"f.UI wq"bbpk !;, np 

l',,wftw'lftr A "l.wmw/)wpp t:.wJwp "is"lwuuru.uJnp fttJr'hb"b 11'iuu9wd- l-k b1-

.f!b('f!.• pLumfr 

1~ 

k 
P(A)=-, 

l 

·- /-k 
P(A)=-

1
-

P(A)+P(A)=1, (fl) 



1U1u/i'b,e"is' liwqmq.~p uiwmwfiwpGbJift fiwq wlhuqmfim ... pJnt.fifibpfi qm-­

uwpe fiwtlwuwp k ublj_~: 
09ml/_blm/_ ~4_cu'bwJiU1'bnL{! 1iu'b 11111uuzftw'b uU1t'.,Jw'bnLJp91 ./!.t'buzp-

i,,l/'b.[! "lmma1!:.wp'hbp/r /)wiJtu'bwJiwfm1_f!IJ11L'b"bhp[! t'.,wziJh·lm. Jfr .ew'bJr 

U/.1apquu1nLi'h opfr'h.u~'bhp1 

Un orJif.uuft'hbre lnLJ-bLJiu UJ.h111.[! !; uft'-Pm .. J "iszbt +nrJ.Ji pnlnr 

t..'£wpiuqnp /;[bJb'huuup bMbf'e1 Ul"JUI WJ'i, ht.J!.hpe1 npn'£.[! 1f"J1UUU1U11.np 

b'b Jbq t.bUlru.[!PJ!rn'l UJ.U1111wt:.wpfr t'.,iuJwp1 J;wziJbt fil-b' J'bfte h fil-b' 

J1mue h Jru'l.J'bl 'hpw'b9 l:,wp"'pbpmfl'lnL'b[!: 1,pzb9'bb'b.[!1 np pnpAfr 

l;lJufb'j,tnUlp bl./Jbre tpnpap tuJ'fs f,'£wpw4_np wr11111L'£.[!tbp'i, b'b, npnf.t.[! 

'ta1'lJ'm J' bt wf.t~J'Ulmb'lbt/i t..un.Jwuwpwt'.,'blUpwiJ.np "fWUJwt'.,wp'bbpJi 

LPP'-/ p1mJ'pf!l 

or Jt t"' It 1 .. 
qbpp/i zpr.u9iJ.btm 
hMhr'b b'h' 

11 JiU1JiuJU1'bw~ 'bbmnLJ bf,.[! bpftnL 7pwJ. np.[!u/''b I; 

t'.,wiJ1U'bwJru'bnLfiJJ"Lhf!I SiJ.1wl •frnpap !;lbJ'b'b1.11w1' 

1) 'fbpp A 'fhpp 1 

2) 'lbrp ,,_ 'lfrr, 

3) lfPP £ lfb1•P1 

4) 'Irr h 'l/ir1 

Un ht./!.brfis JJ.i"'J"h Jh~f!" t_nppnp'Jf!i 'b"lwummiJnr !; A "lwmwl.mpfr 

t..UIJ'Ulr, nr 11£rpe 11r.uJ'bhr/is nt J'L'tfi iJ.rw z/i P"'e1/i· "'u1nfr 

P(A)=+' 

Opp"iswl1 2. 1//1 11u11/1np111J' It"' .'J ""i/iuuu1t £ 2 11£ 'l"is'lw/11 pull 

l11'~I'"I''l"'J' 2 u"IJimw/1 k 2 11& 11'b11u1l11 flmplU.f!W'bi.Jm I' uiu1/mr/ts t'.,m­

'bm1I b'b ("fUIUJU1f.w'tU1"is l1hr"ln1/) Jh'twl1w"is 'lt'lwlp llr.f!"'"''b !; Lr'tm. 

'l"is11w"tbrfr J'pls.'1111, J'h '11111"isfr L/i"hbl'"- f:.u11J_U1'b111/1w"hm {J J"' 'i'f!' 

ll.n.1112/r'h 111u1/111r/i.'J qwrn'l I; 'l"'l'u IJUll u11"ism£11 1ftnb1/n11 f.J1'h11 

'fb'lw""isbp/19 9 w'bft1uyw6"e1 l:r"P"P'f """P"l'PS lt"'l""l I; 'l"'I'" 'l"'l 111/i1-
ur£q b 7u1d t. n I'" 'l'b'frul1'b£ l'P9 9w"isl1"' 91uJ-e1 IJ.,,,,, 2./r"is 11U11pnf'P9 f.w "is1Jwtl-

l"' l''"~'u"isl J"' p q"is'l1.Ul[e 111.upnri !; qm'l"P'l'[bl £p~f'"P'I 111uipnp/r,'J /)1u'b-

1[u1d ,'Jm'bftu19rud:. ·'l"is'llU't/i J:.,/m11 ll.nu1ppt 111111/mp/i c(it11111~'b£1'f! t:.1111!1u111u­

"'ul/'L"'/ 1, 2, :J, 4, lj f..u11/11,p'i1£11m[ ( f!'b'I n111111/ 1u11mp/r"is L11l1./) l:,wJ'w11 .. 

'hbpmJ' "UJrunuq 'l"is'l"'l1"isLpf!1 /1111J iJ.hppfr'b r..wJ1up'bLpmJ' ukhre) /, ii.Jizm 

'"/'I- almt[ !;1 f..wJwrw~wl£1n1J bpfJpn1•11 11u11pn1•/i 'l"k'lwl1'b£1,e (1 Le 2 

f:.w1lwp'hbpm/ ""lfimu11J. 'l'b'l"'"'hbp[!1 pull tJ /, 4 t:.wJ1up"hl1p11q' ukbpe), 
IJ.m'bh'bw'b.[! ifmpap f.bu1k l'"I /;iltJ L"isu11ur £u~b re' 

I /, 1, 2 /, I, 3 £. 1, 4 £. I, 5 £ 1, 

1 4 2, 2 k 2, 3 /, 2, 4 " 2, 5 " 2, 



1 h 3,. 2 b. 3; 

1 h 4, 2 £. 4, 

3 "- 3, 

3 /,._ 4, 

4 ,, 3~ 

4 b. 4, 

5 k 3, 

5 /,._ 4, 

npnb9/!9 Jb'l l)buuu.IJ.1'.IJ.l'"'I. A Uf.Wu11u/)1Up/! ~tt1J11.1p1 w1uf!b.1J.'h' Jf!kbmJit 

8f11LJbb m..'bb9 n'l. hp~11L 8fb'lm~bbpf! hpluub 'lwlnL l:,,wJwp 'bUfwuuiwiJ.np 

bit Jf!w1il etHJiJ.wd- bl.1J.hpe1 l,buihwpwp' 

l = 4.5 = 20, 

P(A)=~=-1 : 
20 2 

Opf!irwq 3. lf/! uinufr/!91 np Ufwpmhwq1nJ f; 20 !;ibqmpw~wb 
lwJ Uf 1 npnh9p9 4-[! pJ_w9wd- ht, uiwuiw/)wqwt qb pUf_nt/_ iJ.b p!JbnLJ bit.e 

bpfim. [WJUf: <J•mbbl iJ.bp9pwd- iwJUfbpf! pJ_w9wd llf!bb[nL llwiJ.,,;bw­

Liw'hm.(J J"'-'b[!t 

ll1u pnpd/! /;ibJbbmwp bt.IJ.bpjr {tJ/!t/.f!. /)w4_wuwp I; WJb b'lwbwfi­

"bbpp [tltJ.f!bJ npnb9niJ. qwpbtf! I; .f!UUlb lwJUfbrf!s £!.hmpb[ bpqnL 1wJUf, 

'"Juf.rt.f!il' C~o: ll.n bt.f!hrf!s Jb'l. t:,,buiUl.f!f'.f!rnrz A utwmwt:.wrJr t:.wJ'iur 

"hU[wumwtJ.np '1.lf!*bbit w!'b huJ.b p[!1 npn'b9 'lbUf.IJ.llL,f f!bmp1[wJ bp~m .. 

lwJUfbpb !;i if.rtw9wd- t_b'b: ll.l'I bl.IJ.bpjr {tJ/11/f!.1 wfiitbplz. !;, np f..wiJ.tt1-

uwp I; c;6: llpnbbtJ! /)wiJ.tt1'fiwqwbrn{tJ JllLbf!. liif.rbf! 

ci6 rn.15 12 
p (A)= -- = - = -: 

C2 20.19 19 
20 

0 p /! b w q 4. '1'/!9n1...IJ. nLbbb.f! N wnwpq111"bbpp pwqJnL{tJ/11Lb1 npnit-

9fo9 M-e od-1111/_wJ bil A /)wuiq1U'bf!zn1/, f!uq Jbw9wttithre' N - M = L, 
od-miJ.wJ 1_bt WJ'I l:,,wmqw"hp;_nt/_: ll.n.wpqwf.tbpf! IUl'l pwqJnL{tJ JnL'h/!9 

Uf_Ultn1Uf:.wftwbnpbb iJ.bp9bnLJ hb.IJ. fl Wrt.Wpfiw: flpnzh[ bp1Uh9/!9 ffi U1-

IUUpqw1Jr A /)wuiqwtpzniJ. od-miJ.wJ tf!ilhtnL h 1 /)buikmpwp1 J''bw9w&­

n - ffi = l UlrllU pfiwbb r/r IU J'J /:,,unnfiwbp;_m/. oduuJ_wJ ,.j_[f!'i.Jb fnl- /)wiJ.w­

b wftwbm.fl JnL bf!.l 

ll.1u pnpap pn[np ~lbJ'b'bmwp ht.IJ.bpf! {tJptJ.f!. fitf.r'bjr wJb.IJ.tub1 nr­

,ew"h uiwppbp b'lwtwfithpm/. N umwpqwthr/is fiiurhift 1; etmrbL n 
umwpqw, w1uJrb.1Jb' CN: fl.It bt.IJ.bpp {rl/!l/.f!.1 npnb.IJ. "bUfwuurwqnp b'b 

IUJb Uf1UU1Ult;wp/t t:.wJwr, np n 1.Un.wpqw'hhp/!9 m-e od-mi[wd- bit A 
l;,mmqw'bJrzn4_1 puq J''hw9wJilbpt "'l'I l:.wmftw'bJrzniJ. od-urquitJ f.bb, r:.w­

'l_wuU1p lllf!'hp CM C[ 1 npntJ.f:.bmh M 1UttU1pq111'bbpp91 npnb.J? oJuriJ.wd- b'h 

A J:..wmft111irpzniJ., wn r:.wUJqmirp 2ni[ · oJ-m4_wJ m w11.wp~w'itb[i ~111rhif! 1; 

1! 



[!"hmpbl CM bq_wbwl/i.lbpm/_. l wnuzpftwflbp, npn'h.g A f.wmlJ.wfl/!2niJ. oJUJf!­

ij_wd- t_h·t, 1.UJ'f f:.wm~wtf!zniJ. t_oJuuJ_wtl IUlltuplJ.iuflbpp L et'fl)wtm.p <.em­

itmq/!9 ftwrbil! I; [!bmpht CL hqiubtuftbbpnt/.· et'f npnLd Ullltu2_pb Jmlpfr 
bi.ebrf!s I"' pw.emfll.Jmpf! qwpn'J. I; qm--'l"P'liJhi br'tr"P'I fuJpp 9w'b~iu-
9UIJ bwf! t..bur, t:.b1.nl1.1upwp1 't"iwuuiwi/_np kt.ebrfr f!.L'lt.."'tmp Pfrt/.l!. 

r..w1_wuwp luf!LI! c.~ CL mptn"''IPJUl[pf11 ll.1uUJpuni/_, npn'hh1/! r..uuJ.w'bw-

~l.U~mp J"L'hf! luf!'hl! 

0 r fr 'j, UI" s. Ln1..1L mbuw~I! 100 11b1.nw/kbrl! fuJ11/! ,/ht l1wt .) 

junUJu.i'bqwJ 1Lm1U[bhp. 1u111 /mfpp9 "l.wmwt..wl1iu"i1npbb 1/bp9'hnu.f b'il.p 

20 'fbUIW[l fl1mzbl UI 1"' r..wqw'bm"w'bm{J 1m.J.1p, np IU l'l 20 ,,1.mw/i1L rfr 

Jb2 /unu11u'bqiud- 11buiw/kb rfr /tl/11/.f! ,fbd- t_I; h 1"1"' up,9: 

t/>np'1f! l;LLJL"itm'"r hwLrf! Pl!1e 4ifr'iil! 

l -cw 
- [rJf) 

Jtu~ 1pnpdp t-lL,fL'i.tmwp Lt.eLr/! {ilptf.f!1 npn"ii./! 'b"lu11nnmi[n11 Lt 1111"it 

"lwmu1t:.wpfr !',wJw1,, "I' /1111mw"itqiuJ- 11Lm"'t'hbrf1 /tlfrifl! '"'/Ltf1 t./r ifr"it/r 

Lpl111wp91 umiu9iJ.mJ I; "l'"/Lu qmJwp iu/b bu!Lpp ftli/p1 upn"it./!. "i1"11u11-

U11.Utjnp ht iu{i.t UJ1Uu1wt:.rupjr :;.,mf u.ip1 np 20 11bmm/hb pp ,/£ 2 /111,,11u1'b-

4_wtl- 11Lmw1"ithpp {J/r•/f!· lu/r'h/r l1wJ 'II"'' l1u11f 1fLl11 ll'~'J brl1m 'l'"''"'l' 
IU 1uJr"it,e"it' 

k _ c111 + c1!l c1 + c1H c2 
- -"1.J" oc" • o·• r:• J .1•) ·) ;;,J J \.) 

111 uUJft 11pu'h£1.p t:.wqw"iuul1.iu'hm/J J"L"j,f! ~[p"kp 

c=·: + c 1 ~. r:! + c 1 ~ . c2 

p = 'J) (j I ~ . ., (j) ' = 0' !J4 7 I 
'.!() 

Cwo 

011/rLiu/1 6. lf/i ""P'l'IP J£2, "I' "lu'l""tu1l1111J I; N l't/'2' "1111~ 
mwf.w~wt Uni/ 111uz/u.JmJ £t n Ju1U'bft'i'hL11 (n < N )1 l;"i1/rlm1111L1.111/, 

n r I"' /IUl.[!W'hJ.Jm r J IUll 'bf!l1/r f!'bJi'b£ LI!. 9w'hl1.u1.9111d- I' P!P JI, P. t:.111qu111u1 ,,,,,_ 

t:.'bwpmtJnr !;, ,,,.,tbi 11pnzu.111Jr n l'PP2t£1,p 1fl12 t.1111111.:,0/mi ,f£11"'11m"i1 

JU1u'i,p~'thpp /)unJwilwl1w'h111/ti1111 't[!1 

11.m.up../!''k Ju.iuilp~f! ~iuP"'I I; "'"" 11111.111/£1 "'L"'J N rp/rp'bLl'P.'I 9 u111-

l1w9wd-111 J1 br~P"P'I J'U1utp~f! f,,,, 1tui£u ll"'P"'l I; m/111 'f/•mifLl w1,1 N 
pp_p,_''i1Lp/19 9111'b~w9m<)mJ1 f!u119 u.11u.uppfl 1f1U111"1Jil1Ji 1111 p•uJ.!"'f,i.J"'l' 

'IPP.f!l! ~Ulfln'l t qm 'l"P'l-1.LL £p~f'"P'I 1l1uu'bfil1/i 9u.1tl1w9wJ 'IPPJ.!P t.Lm. 

f:.Lu11uupwp1 l..1111111.. JU1u'LJ!+Ll..11f! ~"'P"'l £t 'll""'f£9'bbl J,,,..,J N Ptfit-

1;:, 



thpf!. N2 b,,_1U'i11uft'bhpni[1 i;,LJt akni[ 11wuibtniJ., h'lrwftw9'bn11! b'b.[!., np 

n J',;.,u'bfil['bhpf! it"'rn'l h'b 'l.PUl,,_h9'bbt N nfi2tbre N" lu1_1Ut,1Ufttbpnif, 

w 1ufit.et' l"= N11
: flp"Jbu'l.fi npnzht.J!- pnpafi b U!b ['/!i npnt.e t"liuuuiw­

if np hb UIJt "JIUll1Ul(,Ulf'fi f,1UJ'U1p1 np npn;_wftfi fl pr_fip_thrmJ' IJ.mh'/_w­

'1nr4_/i J'h'iw'i#.U"b J'1Uu"bfi'i, 'lfiuiht.[!. "b"l.wumwi[np bt.p.hrfio J"b'i!!.' U.n 

J'fi ht.efis 'iwrhtfi t um#.Ut#.Ul pnlnr ii"lwuwwi[np hu~bre' PP.fi2.'bhpe 

tnLJ'bf! (ilnq'bhini/.1 Jiuft J'1Uu'bfifkbpfi mb'lbl'l! pn/11h1niJ.: IJ.n mhq1»pn­

fi1m{J JnLfl'bb pfi {rJ fit/_!! ftlfi'bfr n!, ·mum fr k = n! /,_ 

3 • .l.wlJ.wllw~wllnL~JWb lJ.~iiw'-lwq:flw4wb uwfhiwbnui(!: _ ~wt/_w'bw 1iw­

"b11Lfl 1w'b 11wuw~w'b uwti.J"w'bmJ"'b 01pnw'ln pJqnul !; wJ'b 'lh"J..[!nLJ'1 b pp 

uii/Jiul pnpa/r "iwJJ'1.Ut"bbpnuf ftwphtfr !; 9nLJS uiwl tJ.bnuu/np (ili[ni[ 

1.U"bt,.1.U,f wurl:u1h Lfi k /;wi[#.UulU piul;'b#.Uf'#.Ul/n l' "flUUIUlt.UI ptb r/i Lrfii/. fu1nJ" pt 

U#.Ui,_w /i, ;Ulm ti.w-6.wfu 'l"Pt}'bl.Uftl.U'b fi1t'l-frl'thp [mJ-blfiu r.twpwi[n r ti; 

tzbi ,ct"bwpfti/.n'l . iftnpap pninr ti.1»i[wuwpwf.~1»pwi[np wp'JJnL'b.[!.'bhpf!.1 

fru" 'ifirwn1»fJ_w'b p'bm1fil/i fu'b'lfir'bbpfi J"bd-U1J'mu"bm{J J"'"h J'bl pnpd/i 

f.tmp1»i{np iup'JJnLt.[!."bhpft (ilfiif'b w"hi[bp2_ I;: ll.J'I- ?:h"l.J!"LJ" f.wq1»'biu1Jw­

'iim[il11»il 11-wu1.Uft_w'fi u1.Uf,J"U1fimJ'l! 'fUl.n"hnLJ' I; ~/ipwnJ"w"h /)wJ"wp nt_ 

uifiur1»"bp: IJ.J'f"lfiu/i 'lh"i.[!.bp11Ld tni/.Jl.Ul pnpdfi t."b1Upwqnp Uf1Uuiw/;1Up­

"bb pfi f.m4_wiJwfJ_U1'imL(i1 JnL"iJ'bhpe npn;_hffru /)w-6.Ulfu 'J.blJ.u11/wpi[mJ" ht Ulp-

'fbt IJ.w wwpi[wd- pnpa/:;pfi wp1fJnLiJ.J!'bhpni[1 ' 

IJ'bflw'ff'b'j,.j!J filh flmlb "l_WJdW'btbpmd fiiuu11upi[wd- fl iftnpA.hpnLd 

J'hq l)buiw.el'.Cl'"'l. A UJUIUllU~Ulf't ppwfJ_wtw9b[ !; m '"'h'liuJ"1 u.l'l- 'fh"i­
' m • 

.pnLd - f.wpwphpmfl1m'be ltntiJ.nLJ" !; '"J'I n iftnpA.hrfi et[ilw9.emJ' A 
n 

uiwui1.U/)wpfi hpluu'b 'fW[nL fiw-fiw}um.pJnt.fi: 1-Ji/_wp J..f; urbuthl, np A 
"lwmwti.wp/i hpl.1.1u'b qw[l1L t,.1.U{,.1.UJunLfilJnL'bt otlurqwJ- !; f.huiklwl t.wur­

m 
~nLPJnLiJ'bbpm/_• 1) -~O, 2) b[ilb "JWUl#.Ut,.Wpf!. /)wi[U1uur/i I;, U[hur.p !; 

n 

urb'lfi m."bb'bw P"l"l' iftnpdbpfi J-UJJ"w'bw'i, w1ufi'b.pt' m = n It. ti.u11/_1Uu111/f 

uiwmwnwpfi nwfim}unt..pJndie limtl_wump k tl'~wl}_np~, 3) kph A 1t. B 
Uj1UU11Ut,.U1f'bbpt w'bti.wJ"winb'lhlfi b'b k A UJ_U1urwti.wpf! uibqfi I; m.flh9bl 

ml wil'lui,/ . n pnpabpfi f!'bf11U9.pnLJ", puft B U[IUU11Uf:.wp[!' m2 wt,,#.UJ"' 

IUJ'f ilnLJf, pnpabpfi f!'bfilw9_pnLJ"J UIU[IU (AU 8) "J.DIUIUl/)rup'b UIJ'I fi 

tfrnpabp/i f!.'bfilw9_pnL1f mh'J.fi !; nLiihshl ffil + ffi2 wtqwJ'. 'hzwbW~nLlf' t 
'bp"' ti.rul._wfunLfl JnL te' 
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"bbpJr9 UfU1urwt'..wfJ_u./'i1npbL iJbp9iJw<l- 10 000 [iliJw'hzu./L"bbpp Jbp_ 7 [iliJus­

"bz.U1'bf! f:.w"b7p"fbl I; 968 usfiqwJ, us111Jrfi.cfi' 1n[ilfi1wfJp hp/,.wf, 'fUl£11L 

l:.us-6.w/um[ilJnLfif! 1frnpdbpp l.Ul'f ubp/!UIJ"'-J f:.wiJurnU1p I; 0,0968-p1 np{! 

"bpw b pk.Ulf, 'lwlm .. OJ1 f:.u11[w'hwqus5'm[i1 J"L'i.tp9 UJUl['pb piJ11LJ I; 010032-m[t 

bzif wtJ U pfJ_m.. f:.w5JqtuJw5J.c"iJb re ('lJw/11 UI J"iJJ n f' /lw-6.w /um.[il J"'- 'bf!. 

f:.wJwl'JUI UflU/:,"fw'b111..J I; Jp/,.'bm .. J'b mpJb.cf! JbJ [iliJnq 11JrmmJ'i.tbpJr9 

pw'l"w9wc> qU1'bU1qw'b ubppw'bhpnLd1 /,_ UIUfUI "'J'b1 np hpp qppwnblp I; 

f:.wiJw'bwqw'bm[il 1w"b 'lwuwq111'b uiu/)JU1'b111-J f!i w l'l llw-6.w/um[il J"L 'bf! 

JbJ fliJniJ pnpalsp/r dU1dw5.iwl1 U1wmw'b1[11LJ I; /:,b'b9 uiiflwl "lwm111f:.w11Jr 

f:.wiJ111'bwqw"i.mL[il JUl'b Z"Lf'2.f! ), f:,JrJ .C b'b urwlfru L "b(ilu1'fph lm. 1 n I' .p'b"bw pq­

if n 'l A "l'"mus/:,11.1pp t.iuJwp 'lnJ11Lfil 1m."b 11L'bp Jp w1,'b"fpup /:,wumwm11L'h 

JbJnL[il JnL 'lJ, n pp 2_111['J'...e1 utt1.1U1U1'1JtJ.11Ld /; "bpw f:.U1f..U1 fu111..fil JllL"b[!t t,£ "b9 

'"l'l t.iuu111wurnL'b"b l;l A upumwn wpp lhuq wfiwl1mri1np-JndHi k: ll.1u­

Uf.P"""' A UJ.WUlUJf.wp/r t.U1tjU1"bU1qm'i.tn1..{J J'1Lf,f! w j5.i /)iuumwm111.. 'i.t Jbd-m­

fil JnL*h*b /;1 npp znLpf,f! mwmw"btjm .. J /; UfUIU1U1/:',u1pp /:,w0.U1p1m{r/' JllLhf!. Jbtt 

[iliJntJ Jpk."b11LJ'b Uf.U1Jdwbbbp11Ld qwurwptjwJ pnpMspp9 pU1'ffJU19wJ 

m~ pph l' ub ppw'bb prlLd: 

Pt.mpfJ_h, wM'bwpp5' I; -6.pzuz npnzbl UfU1uiwt:.wpp f:.wtJ.w"bwlJU1'b11L­

[il JnL 'be, ocpntjb tni/_ l:.U1t[wbwqw"im1.[il 1w'b qpl..U1/JU1'ff'"'"U1b uwt.JU1'bnt..Jp 91 

OwfJwJh "'l'l f:.wtJ.U1'bU1fJU1bnL[ilJwb /:,U1JU1p Jb"b.c qwpn'l b"b.c 'luibbl pU1-

iJwfJ_wbw}_U1p Jnui U1pJb.c, np"b w1'b.cw"b U1tJbtfr J'mn IJlfi'bp -6.pzm Ulf'­

Jk.cpit1 nr.cw5.i zwm b5.i IJ.u11nU1ptjU1c> tfrnpahpe: Orfi"bwfJ_, 'bnpw<l-p'b"bhp/r 

euui ubnp f1U12/uJ'w"b tJbpwpbrJUll tjhpe pbpqwJ oppbU1fJ11LJ' 'lfim1u_J­

"bbpfr {tlptJe pmtjw1Jw"'iiwt_m1fr JbJ l;p 1 "'J'b"lbu np m'lwJJr d-"b"b1uw1' 

t.wtjwbU11Jw1'nL[il 1n1.."be pwtJw pwp -6.zmnL[il 1wJ'p "wphL/! !; f!b'lm .. 'bb l 
o,;;11 [il/i'{e: 

Z/Ji-6.wiJ11.1'1:f'U1fJ_wb t.u11JU1"bU1qw"bnL{ilJnL"b"b nL"bp "bnLJ"b (2), (3), (4), 
{ 5}, (6} t.wm1Jn1..[il JnL"bf,b pf!, npn"b,c U1"fw9n1..9tJ.bl l;p5' "lwmwt:',wpfr /:,w­

iJw'hw'twbnLfil Jw"b 11wuwqw"b uw/:,JU1'£Jw"b 7bUJ.cnuf1 

4. hp~(IW?_wlflw~wb fiw(wbw~wbnLJ<tlnLbbbp: 1,wtjw"bw4_w"b11L[il 11n"b­

~hpft 7wur.ulJ.w"b uwr..Jw"bJur"b 'lb"/.l)"LJ b"bfilw11rtJn1..J 1;1 np pnpap 

D 

A 8 

\,~. 4. 

l;'fuupwtjnp ht,chpfr [ilfti/.l! iJbnwtJ.np !;: 1l1JJ' ,c"b1'wp'tb'h,c '"l'h"lfrup 

pnpA1 n11"b m.bp U1"btJb/'2 pwqJ'n1..fil1wJ'p ht.cbpt 'l-fr9nL,e M ~lune. "JU1-

urwf:.U1~wfsnph'£ "bhmtjnul I; AB t;.uumJ.w~p qpw, np/r hp+wpnL[iJn1..'&f! 

t.wl/_wuwp I; l-p {"bJi. 4 }: 
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Uwt:'.d'w'bht.e, fib [r'hz./: !; t.wqwuwp AB t.wmt/.wJp t/.rw 'l111ht/.n'l 

9wb~w9wJ CD l\wmt/.wJp t/.rUI bpw f!bfitbtnL f:.wtj_w'i11u~wbm1J JnL b[!t 

M ~bur[! Uf.U1U1u1t.w'twbnphb bb1.111/nuf I; AB t.wmqwJp tfpw; bz.m­

"b1u'tmd' !; i\il ~lu.ne ~wrn'l I; f!b1Lbbl AB f.wmt[wJjt 9wb~U19wJ ~hwp 

'Ir"'' f!b'f npnuf CD fi unml mo ti tlpw efil1 fibt Ill._ fi wq wfiwl1 wfinLp Jn die 
m'lfl11 fiun.fbtl'wmwl1rufi k WJ'} fiwmqwbp bpl1wpm.pJwfi~ 1L l1w}uqmO­
th WJ'l fiwmqwO-p qpp~pg AB flwmqwbp ~.pm, "'Juft"itJ.!"it' 

P(MECD)=kx*, 

npmb'l x-e CD f:.uw11/_U1Jjt b1'1LU1r11L/jlJnLbb I;, pu" k-t t;uwmwmnL'i1 JL­

Jn1._fil1m"it /;1 lfwuhu11/np 'fln.l:f.[!11Ld AB t:.uunt/.UJd-fi t:,UJ,Jwp l1umwhU1b.f!. 

P (ME AB)= 1 = k/, 

1 
k=-, 

I 

P(MECD)=-1: 
I ' ll!''Uf Punt/., WJG u1 wmwfi mp }l fi mtl_ wG wl1 mGnt.p Jndit.:, np upumu1-

Ti wr wp AB fiwmqw-'J1 ~pm Gbunlm4'· l1Lme IJ[~Gl1fil• CD lhuun}w~l• 
qpw, llwtlwump ), CD h AB fiwunluu\liLpj1 J;plpuprupjntGiilJp{1 liw-

)lWJ'bpn1-pjWCi[!: • 

II.tu IJ.LrUJ u.mt:'.1fu.1b1/md r..unfm"it111~u1"it111/rl1111t1! l1nJ.1/1111f I; lJpl11nu~tu­
lJ1w11 w li n wq wCi w l1 w UilLf' Jill. G: ~L 2.111 I; UUlllL'JL" n I' L t''tt•"'l.. 'uif1111l1111 "it 

f:.wqw"itwftm'L11i.[J 1111 hf! t~rl u11/iud- I; t:'.1111/111"itu1l1111'i1111 {J J"'h 'I"' '""""'t 11U1:.-
1f m"it1f U1h t:.mm/1111/J I"' b"itL11mJ1 

011fo'Lmfi 1. AB t:.1mr11/1ut)p 1/ru1, "('/. /,l'~"'J""{JJ11thf! /-1;, "ii/1-
•, I 

m1111f /, "'.[! ,\\ lt1u11e1 fl I"' 2./., l 111 Jb r.,,,,,,,,,tml1111'i1111 frl Jiii "i1t' J ,, I' AC = -A l1. 
:.! 

A.\\ " MB t.wu11/111tt'Ll111fr.'J 't"'t'Ltfr I; 11111111119111 l111111'i1ft1111 'ilf1 ('i11,. :; ): 

A.\\ t:.tuuuj11.1J'f• ''t"t"'t"''fJ1111'h1! t 2tu'Lmt1Lt.J.!. x-"'/· "'!'I ,11, "!./."" ,f MB 
1 /)1111111J1mlfi l1pftm11111/J1111'hp lufi"i41 I - Xr IJ1,UJJ,,11tf1 x, l- x /, -/ !),,,_ 
:! 

,f Ill ''I"' 111 IU "/11111 'f1 /, t''''" I"" [J' Ill 'i1 "it/,/' Ill "it L !J '"I A ,\ \ t MB /, Ac !\ IU ut-

1J 111 J 'bl1 p /1 y ft1111•l1tf1 lPb/1 l11u11m,9Ll luuu"itl/1111'b/11 111'i1i:.1'111dl1tm I; /, l"'"/111-

f'"' p !;/,,,,/, J'"l Uf W J'f w"it''j,/, ['/' p [""~iu"i111191111f 11' 

1 
x+(l-x)>- l, 

~ 

l 
x. I - x + - l > x, 

:! 



npn"b9/r9 wn.wp/!'£1!' l > + /, Jft2111 mb'l.ft ,,,_'£ft, /!ul/. "rtrnr'I- /,_ bp­

rnr'l 111'£/)m'[~uwpnt.Jil JllL'£'£bpp9 umw'£111 d b'£J.! 

_f <x<~I 
4 4 

D M E 
A------1i1-1-1----4t------~•------

C 
B 

1l1uDfpun1/.J urpi/_1UJ bpbJ.! t',wuitJ.wJ'ilhpp9 bnu/'j,~JnL"b/i f[1Unm.9blm .. 
l)'hwpwi[npnt.Jil 1w'£ /:)wJt.Up t.Ubt:.pt.UJbzin !; £. pwi/_1Up1Up, np M ft.Ism'£ 

E 3/ l 
J!.'il~bp D f:.wuu[IUJfr tJ.rw, nr/i bplJIUrnLfilJnLbf! l;,wt[wuwr !;- --= 

4 4 
l =2• 111.um/i bnwb*Jw"b Jiwnm.9Jw'£ t;,wtJwbw~iu'bnL{ilJnt."bf! ~l/i"bfr 

_l :t=2-: 
2 2 

'tJiu'b b,,_w'£1U~n1[ npnzt/_11LJ !; M Jilunfr u/'bfiJt.U'b l;,w'[w'ht.U~wbnL• 

filJnL'bf! l;,wp[il11LJil1w'£ t/_pw fJwJ urwpwJn1..fil1w'£ 
Jht. 'l:m"bt[mz npkl; mfrf'nLJfilnLJ1 IJ.ru"llrn 1 b[ilb 
M IJbmf! "11Uurwt',wft.w"bnpb"b "bbU1tJ.n1_J !; D m/r-
l'"'-Jfilfr tJ.pw ("bfi. 6 ), "I'/! 'l:ui"btJ.nul !; t:.wp[iln1..­
[l1w'b Jbp_, w"lw fiunlmlimlpnfiriLpJnt.6.f!, np 
fim l:u~liq up. WJq. mp.pnt.JpP. nph.k d UUlUl}t.l.i', 
fhuqwump litfi6.li mJq. mp.pnt.Jplt sd uruqbpbup 
h unfpnq_2 D m}tpnt.JPlt S umqbpbu}t 6.rup.w­
pbpnt.pJmGJ!, w1ufr"bJJ'£' 

"li. s. sd P(MEd)=-: (8) s 
0 pfr'hwft. 2. AB .l:.wu11JwJJt tJ.piu, np/r bp~wpn1..[il1n1..'bf! l t {tfi. 7), 

U/.w1.11w/:)iu~w"bnpb'£ "bbmnLJ' btJ.! bp~nL lfl:unbp' M "- N1 flpnzbl MN 
liw1.mJ_wJfr hpft.wpn'-flJw"b npk!; Z [ilt[/!9 if.rnJ.!p 1/!'bblnL f.wt[w'bwft.w'bn1.. .. 

[ii JRL'£f!I 
AM /,. AN fuuuuJwJ'blrp/! hpliwpnLflJnL'irtlrpf! C,,wJwUJ_wurwufuw'bw-

pwp "bzw"bwlfb"b.g. X-nt/_ /,. y-n1J_: 11.111 'lbUf.p.m.J MN /)iuuu/_w~Jt bpltwpnL­

/11m."bf!. C,,uu/_wuwp ltL/!'hJ.t / y - X / t ?-b1[wpur1w"b XQY nL'J.'lw'b'unLb · l/_n­

"P'l/!'bwm"bbp/r uJruinhJnL,/ ('£~. 8} '11'111wrltb"b.[! w/h !J.binf!.1 npfr l/_n'nr 
'Jftf11um'£/Jp'£ b'£ X £. y: .Pwfip np. f!UU1 fu'£11p/t "J_UIJJ'W'f,p X ~ l £. Y s;;;_[, 
20 
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nLpbJ'k wl'I IJbwe fJ.wrn'l. !; qpu11Jb1 9w"bfJm9m'1- 11/rr.J!l! l fJnrJ_1f nL"hb9n'l. 

J!WllUl"nLunL tbpunu1·, I y - x I < z w'b/)wt/_1UuwpnLf'1nL'hf!1 nre /)wJ­

wpJb.J! !; l)bU1£.J"'l bpfJ.nL '""bt.wt/_wuwpnLflJnL'b'kbpfr' 

y-x<z, 

JftwJwJw'bwfJJUI ftrw1Jw'bm9Jw'bf!, w I" .J!wnwlJmunL Jb l npnzmJ !; 

IUJ'b 1nftrm1file1 npf! IJUl'ht/_nul t y - x = z £. ·X - y = z 11L'f'1'l"hbrfi 

Jftl"-· t:.burluup'"r' 'bU1 frrwfJ.m'bw'i11nJ !; wJ"h /,_ Jft1111'h 1111'h 'lb"l.J!nLJ, 

M N b rP M "bur'b e'hlJ'hnLU t 
A -i b 111n 1nftrm1fd/r Jbp_: fiul1 

wJ"b t:.1111_m'b111"111"bm{J J"L'bf!, 

"L(J • 7 • nr "bmf! "f!'iJ""j," IU J'I- wp­

rm1P'1 Jb 2, r:.u,,Juu.Jwr t 
IUJ'f urfrrm1frlp JwfJ.bpbue' 

S=/2 
- (l- z)2 =2lz- z2

, 

pmJU1'bw'1- wJpn'l'l_ U1/rrm1Pfr J111-

l1bpbuft' S = [2-uL, •Lr"'· 111.uwfr 

P = 2tz- z2 

1 
/2 

5. .l.wl!wliw ~wbnLp1nLl1bli p ~ 
qnu.twpdwli phnpbdl!: '1-ftw111pl1b'h.p 

A1, A2 , ••• As "lwmmt:."'r"hb pf!, npn'b./J 

m•/JwL 'P"l'aP "f.1UJ1fw'b"hbpnul w'b-

. y 

f 

, 
/ 

I 

/ 

l, 

0 

, , - , 
I 

I , 

, 
/ 

/ 
I , 

I , 
/ 

l. 

t:.wJiumb'luLP u'b1 ll.J'l"f.fiuft UJ•uu11u - "l•~· k. 

f:.mp'hl4pp "b"-wur1f1111fp mb'lft 1n'h/1 

.. 
/ , 

-
l 

r 

t:.Lm/1 Jwl [clhnpL1lf!, "Pl! l111t1[u11f !; Ii wtl wChu l1 wGnt p pu. lirih p}• q nu.futp­
tf wfi plJnphL1': 

lfr P-wlifl wfifiwuwmb'lbtl• tqwmu1fltuplibpf19 tl'Ll1l1 liwfiqlrn q u1p1L 
fiw1[wliwl1wlinLpJnLlie (bpb ~ft G2tlnu..l' fiwml1wtqbu np 1.fhll11) liw1lw­
uwp J, tujq- tqwunuflwplibpf1 fiwtl wGwlpuGm.pJnLGGhpl1 qnut'wpltG, m1-
11'1'h.p"h \ 

( !J) 

.pu/i1ft "I' ~mu1mt.wptL['p9 1fL~/t t.mt11L u 'l"'LI! ( 11111'h1/111q'b JL/1/• ~111'b­

'IL" 'l"'Ll!) t.u11Jm1111111 I; ml'I ~utu11ut.mp'bl'f'/' 'l""'"'t'f.'i11 
P.Ln11LJe w"l"'Sm9 h'bJ! u11t 11L"J.1.!P l'uu1fwp} bpp s = 2, /IU// £/JL 

s-e ~w1!1111Ul~U1"i1 Pfr1J I; J /ilh nl'/11! I! l1w1•Lt'1 I; "'''i."'9"' 9L l Jm[rlL11'iu­

u1fi~wl1w"i1 /1fJ'l"'-'t9fi"'J/r lt'lm"bw~111[1 
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<l>nraJr l;lbJb5unwr bu.1.brJr filJrtJ.e tzwtwqbt.c l-nt/_, A1 "lwmwt:.w­

l'P r..wJwp b"J.wuuiuu/_np bt.pbpp Pfit/l!\ k1-m/, "puq A2 "JUltnwf:.wpp t:.,w­

Jwp h"Jtuuuiwt{np b[.pbpp [ilpt/_[!\ k2-m{+ quuiwbwb.p 

(10) 

·P1ntp nr A1 h. A2 "J.Ulmtuf:.wptbre wtt:.,wJunnb'l.bLfi bt, W"JW Al "Jlll­

tnlUf:.wpp t:.wJwp h"JUIUU1W1_nr k1 b[.pb f'P Jb2_ t_qw nt Up hl.[!1 np 

'fs"lwuuiwqnp ifi'hp twk A 2 "lwuiw!\wpJr ~wJmp h., f..wqwnwft.f!, k2 bl­

,.cbpp Jbp_, nrnb.p h"JWUUlWl{nr bt A2 "JU.llllWt.wrfi r..wJwr, t"-w nl_ "" 
bt.[!1 nr h"J.UIU1111Uqnp lPhP 'i11uk A1 "JUIU1Wt:.wrl! f:.wJwr, npnt/_t:.bmh. h.1u-

fiwnw" 1fU"J.[!nLJ "'l111'htfbr 1/mrap w/is"Jpup bl.f!J "Pl!. b"JWUU11Ul/nr YLP­
'bbp pb}_"Jbu A1 "lw111wt:.wpp, LUJb"lbu k A2 "lwurwf:.wpp t'..wtlwp1 b 

bpw ppwfJ.whw9Jw'b 'fb"l.fJ''LJ bpfJnL "lwmwf..wp'iibpt l;l urlilJP l;pil 

n1.b//bwlnL Jpwupb1 n11b wbfJ.wpb[p I;, .pmbp np WJ'l "lm111wf:.wphbpb 

m'bf..wtlw111b'l.blfi bil1 lJ.J'J "lwm-6.wnnq z/inpls.p WJb bl.pbpp (ilpi/.f!1 npnh,JJ 

'fs"lwu111mt/_np bt bp"m. "lwmwt:..wpbb l'P9 Jbqp ( A 1-p "w,/ A2-p} f..w'b­

?-bu 'l:"'ln'- f:.wtftup ( Jpkflm.Jb /;, fib np Jbq/i), f:.1u1/wuU1p "lp'bp k1 + k2, 

"-

(11) 

1.,wqwbwfiwitm.fil1n1.ttbpp 'l:nLtlwptfwt (ilbnpbtlf! IJ.wrbLJ! I; M1.1u'fbr­

"'i.bl h. Wlf ak.nt[r 'tp9 m.e Al' A2, ... As "JUltmut:.wptbre A "JIUU1Wl',.IU­

i'P wit"t..wtfw111b'Ibtl.1 Jwubwi[np 'fb"l.f!brt bt, f!b'I np111.J 

(12) 

.u1upt.p.t' u1.wmwflwpp flwqlufimqm6.nt.pJm.Jte fhui[mump k Gpm pninp 
wfifiwtfwmbqhi[t lfruufimqn11 qhUfJ!bp[t fiwtlmG.wqmfinq>Jnt.6.6.bp[t qm--

tfmp~fi: 

1.,bmkmli~. bpb A1, A2, ... As mfiliwummbqbtJt uiwmmnwpGbpe 
qmcpfouf bG l.PPlf. Junufp, wtqm Gpwfig fimtl_mGmlJwGnt.pJn~lilibp[t qnt. .. 
tfwpe fimqwump k u~wtl_npp: 

~2 



fipn.[!J ft~iuU1/t m'i.tl/'hiuim/, np A1, A2, ••• As UJ.U1ur11.1t.mp'i.tbp'i.t U1"i1t.w­

Jwmluzb1Jt b'i.t, 'fnLJ'UlrJ'"''i.t filbnpbJ'ft t.mJ'wJ.ui1'it ~m'i.tb'i.tJU'it.e. 

.[!"'hp np A1J A2, ••• As UJ.U1mwt',U1phhp[! ~uu1.J'm,/ L'i.t UJ.U11.11wt.mp'i.tbpfr 

Ll'P'/. /um_,/ p 1 tnpbJ'i.t 

( 1.1) 

bU1/111u"fbu U1UJ.U19111 ,91/111,} {fJ} t:..wqu1uuipm [J 1111 hp 11m1119iJm 1f I; rip­

UJLu w 1,u t.bui'1.U1b.[!p Ju11./'iw~1Jn11 11L "f.f!l l•1in.p, A b A l'.wl1w'IPI' UfUl-

1.nml:.w r'id.• pf! U1bt:.U1.!•11m£ 11L lP UJ.UIUJwf.111 p'i.tL I' /, 51 /, /1UJ'l1f 1111f I.. 'ii ll'P'/ 

/um.tr. wl'I UJ.U11n&wnn1{ (1.'J )-p t:..J11fm"i1 qp1u 

() 11 Jr f, JU~ 1. f;p/1111 q11111£j1 "itlun/11/w "1"'2/'l l""!J'/1111 11/,,,,/,['/1 /tl1lf1' 
Jnp11pb J'll' l''"C/_"''119L L"' J:.u11JmbU1/f1u'i.1111[J J"' h/!t 

ll.111u tf/i1 qump ,,,,,,, l"".'J'' ntt ''" mb rl' /t:l pi/ t' r;, z111'h111/"/i1,1_> x _,,,,, pull 

J,l'/lr"l''IP 1/pm 1'111,,11/n11 ~J,,,,hrb ftl/11/e' y-111/1 1q111t:.111'i.121/1111f I; upn;Lt 

P ( X + y ·- = 4 )z X + y · 4 UJu1111111t.11111"i1 111 bp l)J,,,,/, l"'l 111"i1t..1111f111111la1Ltp 

1fm11"i11111/n11 'l/'UJ.f!J'/'('' X + y = 2, X + y ;), X + y = 4. 11111111/• { 12)-jr 

f'.uuf mO.m Jb 

4) = P (x + y = 2) + P (x + y 

ml1'i.tl,11l1 I;, "I' 
l 

P(x+,·=2)=--. P(x 
J :rn y = 3) 

., 
P( x + \' = 1) = ..:__ __ , 

J :w 

.JI"' ~1 /1 "I' /,I'~"' 'I""' 'l.'11' Lf111 1/1111,a b 1,,, L,, /' t:/i1111p11u/,,1, f, 1,pJ, l'P f'l /11/p' 

/=:.Hi I;, X + y = 2 111111111111t:.m11/1 r.11111'11111 "i1u1u1111111111/1111 t 1/'/1111{11 1/'/1 

1111/ (1,1 ), X + y = ;~ ''I"'"'"'/)"'['/' r.1111111111 'i1111m111111111/111• /,'ii /, 1,1,,,, (I,.:.! 

/, :.!, I) J,, 1fLt'2"'"1""' x. + y = 4 ''l'""""t."'/'/' r.11111'11111 'i"'l""'"'"u/11/' l/i, 
/, t'l' l! /, / J,f, f' ( 1, .'J /, :.! ,:t /, .1, 1). t:,,/, 111111111111111 "I"' 'i1/,1 /1 t.1111/ 11/inu 11"' ~"" -

/ti,,,, 'j,I! ''"'~''' 
p (x + y 

J ~ :t I 
4)= +-+-= t :w :m :w a 



1, 2, 3, • . • • • . 20, 

uiwurwt.wqw'b a&m/ i[hp9~mJ b'h.p Jfr mnJm flpnzbL i/br9'1_wd- urmfu/r 

r:.wJmp/r' 3-fr qwJ 7-fr i[pw p.wJwili[bL"'- r:.wqw'bw1J.wbn1_fillu'-"bl!.• npnzbl 

"'1'1 urnJufr t\wJwp/r' 3-fr ~wJ 4-fr '/_pw p.wclwilqbln'- f.wi[m'bwftw'bnL­

[il Jt1Lbf!.l 

U~'bhp& !;, np Jhp t/inpafr "iwlJw'b'bhpnLJ1 b[rlh r.Jbpgi[wd- mnJufr 

f:,wJwp/!. pwclw'btJnLJ !; 3-fr i[pUJ1 nLphJt J./r pwJw"ittJ/r 7-fr i[p1n IL, l:.w­

'twnw;/!.• b[ilb A k B "f.Wmwf..wp'bbp/r !;nL{rlJnLb"b IU/b !;1 np mnJufr 

f.wJU1p[! t.wJw"lwurwufuw'kwp.wp pwclmtqnLJ !; 3-fr i[pw k 7-fr qpw1 

UJ"f.W A-ii £: B-il w'bf.wJw1nlu1b1/r "f.1UU11U·t;mp"hbp _kt. f.bur&wp.wp, 1lfrr11.1-

n.blni/ f.wqw'bw~w"bn~[il l"'-il'bbp/r 'l:"'-JwpJw"b [ilbnpbJf!.; qumw'b_wb.[! 

6 2 2 
P(AUB)=20+20= 5 I 

ftu~ A & C Uf_Wurwl:..wp'bhpf!1 npn'b9 !;nL[i/Jmtt w/il !;1 np urnJufr 

~wJwpf! t.11.1J'11.1Uf_wmwujuw'bwp11.1p P.'"Jw~tJnLJ !; 3-fr tfpw & 4-fr 1_pw1 

iuMwJwinb'l.blfr "i'""'"'f:..wpbb l' j_b"b1 .pu./iifr np 12 liwJwpf! ;f'"'l mnJufr ' 

l'..wt'lbu 'fWL"'- 'lbUf..[!"'-J W/'1 b·r~"'- Uf.U1ur1Ul:..wp"hbpf! mb11/r b'b 1n"bbf.t,,,_J 

Jfrwufr"ii: flpn'bklfr f)U1i[U1'bwftw'bnL[ilJ11L'il(! npnznLJ b"b,e w'bJpt_wft.w'i1npb"h: 

i/Jnpa/r 20 l;lbJJ.1'bmwp hu~brfrs 10-f!. 1'"iwuurwtfnp M, w1'b "f.Ulur1Ut:.wpjr 

f.wJwp1 np urnJujr f.wJwp[! ~pwclw'bi[ft qwJ 3-Jr1 ftwJ 4-fr tfpw+ 

!!,Jun l.uu p w I'' 

P(AUC)=~=2_, _./ 
20 2 

f:k'lt:,,'"t"~f' 'lb"l./!"'-J, bpp A IL B "l'""'wt;.wpfsbpf! 9u.i'b"w9 UIO- Uf.Ul-

1.nwt.wp'bhp kfs, IJ.nLbbbwb.p 

(14) 

Ppn.fi 1 wl'I 'l:bUJ.pmJ A LJ B upuurml:i.wpf!. qwpbLJr !; 'bbpqU1JU19bb 

l;burlt.1wl ft.hr"/." 

AU B =AU (B "An B), 

npurb'l. A IL B "An B. "l.UIUIUlr,,Ulr"irbpb "'f''lkt wtt;wJwmb'lblfr UJ.UIWUI ... 

f.1Up'bbp b"ir. liburluupwp' 

P (A U B) = P (A) + P ( B '- A n B ): _, ( 1o) 
. ..--

Fw19 .pwtfr np B =An B U B (B '.An B ), m .. umfr 

P (B " A. n B) == P (B) - P (An B ), 
24 



k uib'l.w11rblml P (B "An B)-/i "!J'I wp<lh.f!f!. (15 )-fr Jbp, qumw,,i1111'b./! 

(14 )-e: 
br~rnr'I opfrbw"-nL,/ qfrpwnblm/. (14) pw'bwU.f!., "umw'bw'b.f!. 

P (AU C) = P (A)+ P (C) ~ P (An C) = 
6 5 1 10 1 

=20+ 20 -20=20=2: 

U.UJ.w9m9h9Jlb.f! lfmJ'wpJw'b [dbnpbJI!. t.ipiJm'bwft.iu"i11n{J 1m'ii 'lwuw­

~w'b uwf.J'w'bJw'b 7bUJ..f!nLJ. w1'b b.pzut t' J111nJ h t:.wiJw'inu'iU1"bmfil1w'h 

¥/ibw'twlfpw~wb h hpft.pwj_wtJrwqwb uwt:.Jw"bmJ"i1bpfr 'lbUJ._p.11LJ': 

6. "'lwmwfiwp~ tqwsuwbw~wb fiwl[wbwlfwbnLt&lnLb[! h fiwtlwbwlfw­
bnqDJnLbbbp~ pwqdwaqwm4dwb .. f)linplidf!: 'rfr9 m.p. uii/.J"'l 1/mrJ.fi UfUIJ­

Ju./it''i.tbpm.J bp~nL "l.UIU1UJ/:,,111pbbp' A h B, f.wJ1UUJU1U1Wu/11u/b1upU1p 

m'bhb P (A) h P ( B) /:,,wtJw"bw'tm'bm [rl JnL"bbb pf!l fJ/rlL· l',w!m"bp 'lwnbu1, 

np B "l.IUU11Ut;Ulrf!. mb'lft !; 1nbh9L[, UIUf1U1 e''i111f.wbpw"f£u wuuu), UJJ'f 

lf.wq'l/r A UJ1UU1w/)mrft /:,unJ.m"bwft.w~111L{rl1w"b tfpw: Pa (A)-mJ "h;_u1bwl1bt./) 

A UJ.1UU11U/)1upp /:,,wt[w'bwq111"h111.fJJ11L"bb u.tl'it MJ_UJJJ'm'bm/, "f' u1L'l/' I; m'bl.-

9bl B UJU11nw/)mrt!.1 IJ..Ju t.wqu/hw"m'b111/tl1m"bf! ~nt1/mJ' (-A u1umuuflwpf1 
tqmJtfwfim4 mfi Ii w~ wfiwqwlim..p JllL Ci B upuunufi mpp JqnulpuH rng tl\uG 
U{WJUWfin11: 

l;p~m qwn '19£l"'" 11h"/.IJ'" J' "iirm"il9 1/r"' 1•w9 1/1111 l1£111L11/r x+y 
qmJ'wpJr' 3-p l;wq111uu1p t/1"iifitm. t;wiJw"inul1m'bmftl I"' 'bf! lup"ilfr \ 

2 1 
P(x+y=3)= :m = 18, 

/ru" b[db t.w1urtp t", "I' 1u11wp_ftb 'l""''' 1Jt1111 pw91/Lt I; 1 l1Lui ( X = I) 
w U/ w w l'I I:, wyw"il w 11111t111/rl I 111 "ii l! 11'1 u111 "bw 

p x ~d ( x + y = 3) = + 1 

Uu11i'nrfi J'fi2fi.'1, "I' "i'"t"''-'kw~111J' I; a """""'"'' k b "'' 'lf''l'"~­
t/,p1 J:.wp_np'fwpwp hplf11t. fh'l"'ll ~u/L£1fo11 hr~I',.'P'I t:..1uf11fm"i1 rl1111f1U'b111~ 

u"l.fiur1Ult 'l'k'lw't/r £p£wb ywl"'· ~w 1JwbU1~1Ub ~m1/u1'k1Uf1u/i1111 /ti J"' 'i1f!i 

"'/1.t UJ.IU '"' u1ttu/1 n r IU'lUI ppb UI ,,,,,wJ ~1u'i11JwJ f! II Uf P"'"''' q 'i"I'"'' I; ,, ,,,," 
lllptp 

· a - l 
P1 .,,,, (II .. ..,)= · , 

a+b-1 



\ 
" 

puft w1'b U[U1JJw'bn1/, np wnwp_p'h w'b11wJ' l',w'biJwt}l!. ub 'l'b'lwlJ I; lnzbt,. 

1ttfr'bft 

P1 u1. (IL"')= a : 
a+b-1 

UwfJmJ'b dUJu'bu.11/np 'lbUf.IJ'uJ' 1tU1pn'J.. I; •ui'kutlw tfr'bbl, np B U[W­

uiwf.wpft 'mlnzft n1_bb'bw1l!. J_wq'lft A U[1Uurwl',mpft t;w'b11bu 'lwlni. t.wiJw­

bwfiwbm-filJwb '1.pw1 -6.ftz1n '"l'butlrn, ftbi_U[hu h A U[Wt.muf:.wpft urb'lfr 

m'bb'bwll!. i'"'l'IP B U[Wurwl',wpft f>w'b11bu 'l"'L"'- t',wiJw'bwfiwbm[il 1mfr 
'1.pw, 1111ufrb.1Jb' 

Pa (A)= P(A), PA (B) = P(B): (16} 

IJ.1u 'lhU[.JJ"'-J' A k B utmmwl)wp'bhp/!. qnl._'1.llLJ' b'b utGqwJu iqwmw­
fiwpfibp: Opft'bmq, h[ilb A-m/. 'bzw'bwqb'b.IJ J'ft qmnft 'fpiu 6 filunbpf:r 

bphwb 'fW[nL U[Wmwr,wp[!_1 ftufJ B-ni/_' J'lm .. u qmn/t '1.rw 5 ftbmbpft bpkw'b 

'fUlfnL U[U1U1Ult.Ulf'/!.J UIUf_lU U[lUf''l !;, np "'I" U[WUJUlt;IUf'bbp'b wbfit.U/u 

bil, npmJ.t:.burh u111.Jwl 'lhU[.f}.'''-J' 

1 
P(A) =Pa (A)=-. 

6 

I 
6. 

z.l.U11.Ub1Ulj_WbnLfil /'1Lbbh f'P pt.UqJ"wUf_WUl~J'UJb [ilhnpbJ'[!_ J.h_w~b f'Uf111Llf 

I; t.burb:lwl 1thrut· 

/ii' b n r b J'. bpq~\_ u1wmwfiwpGbpp fhmfwmb'l ppwqwfimguwli fiw­
tl wGwqwlinqa·Jnl_Ge fiwt}_ muwp J. tqwmwfl wpG.bpJ1g d'bqp fiwtl wG.wqw· 
Gm.pJwlie \ p wq d'wtq wmqwff d'Jnrn UJ. wmuifi rup~ UJ. WJd'w6mqu1li 11 wq w­

Ciwqwlin1-p Jmtl'p' mn w~l1 li tq rum tu 11 wpp ~ pwqwGwgd'mG uimruwlimJ., 

t.UJuftb.JJb' 

p (An B) = p (A). PA (B) = p (B). Pa (A): (17) 

fiJ>bnpbJ'ft WUf'"B"'-9J'w'b /)wJ'wp l-mJ 'bzw'bwftli'b.JJ qmpap l;ibJ'b'b­

urwp ht.JJhpft [il/ti/_f!1 k1-mt pnpd.ft '"lb /;1bJ'b'i11.nwp h1,e.hpft fil/r1.l!.' 

npn'b,e. hUJ_IUUU1Wi[nr b'b A k B U[WU1Ult:.wp'bb r/r t:.uu!wurluz t.wt11lrn qw­

l"'- /)wJ't.Up1 k k2-nq' '"lb l;lbJ'b'burwp bi,e.bpft [ilftqe_, npn'b,e. f116/_wumw-

i[np b"h A k B U[UIUIUll)Wphh r/r /:,,wJ'wurh'l f>w'b11hu 'lUllnL /)wJ'tupz 

lJ.~'bhpk 1;1 np A k B U[Wmw/)wp'iibpft f>wJ'wmh'l ppw~UJ'iJwfJJ'wf.. 

f>w'[w'iiw~w'bm.[il 1m~bf!_ 1ftfl'bft 

P(An B)=~: 
l 

26 



A UJU1tnU1f:.wpp l)"'f,'lb u qw[nL /;uu/_m'i11m1U1ilmf! JnLbf! U1bftm/1.1 1u/k pmhp9, 

'iiUJ 1nbqp ~m'bbbUI B-p f:.bm, filh B-p t,,bUl, ~tfr'iip' 

p (A) = ~1 + k2 , 
I 

npmJ.l:.bmh A "i"'mmt:.wpfr t.uufwp uulJwl 11bUJ.J!mJ bUJwumun/np b'b 

k1 k2 bt.J!bp[!, Jtuq B UfWUJwt..wpp "l"'IJu./ku.1ftU1"i1 r:.U11.miliu'twh111..{tl 1m'h"iJ 

A UJU1U1U1t:.mpp pptu~U1bU19d1ub UJUIJdlUbntJ. ftlpbp 

PA(B) = kl • 
kl+ k2 

.J!'"t" np t.m1tntp I;, nr A UJWU1Ull\mpf!. mb'lfi I; m"bb9hl, m.pbJ'h 1/inr­
a11 1;1£a,'"i1mwr bi.J!hr/t /clfitJ.e ~t:.w1.wuwr1./i k1 + k2-fo, npn'h9 p9 B UJlll­

miut:.'"rfi f:.u11fwp bUJUIUJ.nUl'/.nr ~Lpbbb k1 hi.J!bJ'f!l U.111"Jfi11n1[, J£q t:.h­

U1Ul.J!J'.J!I'nl[ l:.U11_w'bw~U1"bm [rlJmbf! ftiptp 

If wubwt/.nr 11hUJ.J!"' J', h{tJL A /, B UJWUll..U::,lllrtb ph 111tl1w/11 L'b I 
IUUJUI (17 )-p l;mJ'wa.w/h '1.11tnm'kw"b,J! 

P(AnB)=P(A)·P(B), (ts) 

IU l"Pt.J!'b' bp~m.. w6 l1 w)u upumwn wplih 11f1 n mtf mmbq I• 11 wl1wGmg1.f wti 
Hwqwliw4wfinLpJnLGI!_ nwtlwuwp J; Uljl} u1wmmilm1lfibp~ lhuqwGwlpu­
Gm .. p Jnt.. Gfihpp w JlUlWl}JlJml ~ [i: 

01pnw'ln pJ/; tnt/. t;u11/tubm~w"i1111 {J JllL Lb£ f'P 1ru1qd'u1u1u.1111l11f111"i1 {JL 11 p£­

J' I! L l'~"L ujwu11uf:.1urt£ r/i 1:,,~;, UI ['1 ''""/'£LP t ""'"'""'"'' b ,,£ J! UJlllllllZl:,.UI [' -
"M1pfr llwJ'wmlu1 firw'1.U1b1U,1J""'""' t:.w;[m'LU1/,u1Lm [JI',. bf!l fi rnJ.!1 (Al n A:.J 
"lwu11ut-1u11f! 11fi1nb1m/ "l'"l/," 1U11111p//'b UJ.1Um"'t.."'l'' Jrul1 AJ "l'""'"'t:."'l'i!' 

"l'"l/," £pl/r"t"t "f1U1n1uf:.1111• /, l1/ip1u11£1n1/ ( 17) r.,u1/1u11111pm [J l"'#j'/!i llm­

'b£'iswil.e. 

p (Al n A:! n AJ) = p (Al n A2). P.,, rlA:: (AJ) = 
== p (A) ) • p A I (A:!) • p A J II A 2 ( 1\, ) I 

1111111b11 PA,rtA 2 (A 3 )-L' A3 "i"'mu11'.u111/i "lmJJ"'t,ul1m'k f.u11/mbU1//111"i.1111 -

ftl111Lil'b I; "'l'i' UJ'"JJ'1uf1111/1 "I' A1 k A2 ui1umm:..u11,f,£f'l! ml11J/1 /,'is 

"'· f,L 9£ l' 

:!7 



e'b,,l)w'£nLp 'lhU[IJnLJ_ s aJ.brtw'/.np PaJ.ml U[1UU11Ufuup"kbpJr' Ai-Jr, 
A2-p, ... A5-ft f:,1UJ'111r ftnL"kl/'i11u'£1J 

P(A1 nA2 flA3 n ... nAs)= 

= P (A1) • PA1 (A2) • P Ai11A 2 (Aa) ••• P A10A2n ... nA
8

_ 1 (As): (19) 

lrft j!mfiJ1 tqwunufiwpGbp' Al' A21 ... As qnj_ll_.m .. tf bG. pwqtfnt.pJmtfp 
wliqm}u u1wmmfhuplihp, bpb fipmfig]tg Jnt.pmj!mfij_Jnt.p}t ]ipwqwlimg­

~ tl'wG tqWJUWfituqwli nmtJ.mliwqmlim.pJnt.6]! WJl'i U{WJUWGnt{, np tnb'lp 
k m.6.bgb1 1.Hiwgmt\- tqmmwfimpfibp]tg gwGqwgw~· Jt•nt.tl'p, fiw\lwuwp k 
1uJq uiwunufi.wpp. ni_ up.u.JtfwfiwqmG fiml}_mlimqwlim.pJlufie, mJurliJ!G.' 

P1\nA1n ... nAj (Ai) = P (Ai) i = 1,2 ... s. k, l ••. , j i1 

lfJu11nwllU1piibpft 111'bqU1/umfilJ'u'b 7hU[IJmJ' ~nL"bbtw'£.e 

PAI (A2) = p (A2), PA1DA2 (AJ) = p (A3)1 

P Ain A2 n .•. nA5_t(As) = P (As), 

m1uft"b.et' tfp J!W6fl mliqw}u tqmmwfimpfibpp. nmtfwmb'l ppmlimliwgd'mli 
fiwt}mGwlp.uGm.p-Jnt.fi]! 6ml}_mump k WJ'l tq~mmfimpGbpp. fiwqmfiwqw­
fint.pjnt.GGb11ft mpmmqpJm1}tG: 

0 p ft h 1.u ~ 1. "thmnul /;"b.IJ J.npu 7pwJ't flpn2hl p.ntnr "bfiumhpp 

i/_pU1 'l:bppft hpluu'£ 'fWfnL r.u11Jw"bw~wiinL[i1Jnt-'bf!.1 !ln11u U[1Um111r.wpilhpf:r' 

I 'f1 II If; III '11 IV 'fJ t',U1J'U1mh'l /ipmqw''i11u9J'U1'b f,,U1'/.111'bw~w'bm.filJ'iL'bf!. 

npnziJ.111._J !; eum l;1Ui/_U1'bw~w'hnLPJRL"bbbpp pU1qJ'w"l.wur~Jw"b [ilbnpbJ'// 

wfiqw/u "l.wmwr.w11bbpft f:.u1J'wp+ 

p (I 'I: n II 'l n III 'l n Iv 'I:) = p (I 'I:) • p (II 'l) • p (III 'I) • p (IV 'I:) = 

= + . + . + . + = ( + y == :6 : 
0 r ft "b UI It 2. 11' ft wp~'J.ft91 "P U[1Upm_'bU1~nLJ' !; /j LwtJ.npwft & 9 

tJ.u.r1.11npwq l"''l"I., ftrl.Ur h;,,,&ft9 UJ.U1U11Ut',U1ftm"b AkntJ. f.w"bnul h'b,e 9 lwJ'"I., 

f!."k'I npmJ u.rJ'bt "'"b'lwJ LUld"l.f! IU['~'lft9 l,,w"bbtn'-9 /)huin m1'h Jir+f!'h 
iJ.hr"''l"'ra'bmJ' h'il,c Ulf'~'I./t Jh1.: '1-ui"bbl t-w'b'[md- hpb,e lwJ'UJ.hpp · LIUt/.-

npm~ Lfi'bhtnL f.wq111ftwqw"bnLfilJnL"hf!.t , 

A1-ni/_1 A2 -n'/.1 A3-nq '£2111"i11uqb"h1J /)111J'w"l.wuiu1n/uw'b w/b U[WlllUl­

l;wpilhpf!1 np wnw2fi'h 1 hr'tr"P'I £. bppnp7 l"'J'U[bpf!. l'utJ.npw~ bL. 
28 



pnflbl p (A1 n A2 n A3)1 t:w,JUl"JUIUl~Jw'b [iJbnpbJJr f.wJwaw,'b w'bftwfu 

"l.111111111r.wp'bbr/t r.uuliup 

0 J',, b UI Ii 3. b(ilb l"',/UfJ,J'"j, wJJs"j, w'b'l:wJ t:.wbbl11L9 f\buin J..bb 

4_bpUl'fUlrlJ.i/_h~,/ mplJ.'J.I! Jbr., 'bwfunr'f opfrbiult11LJ .pbbwrltiJ.wf1. UJUIUJIU­

f..iup"ilbpt wp'Jbt w"bfiw/u t_ht Lf1'bfr, nLUU'l/r pninp f.w"h4_wf1. l"'JUfbpfr 

twl/.npwfi 1/!"ilh inL faw4_w1'wftw'b11L[il 1n1..fte' 

5 4 3 5 
=- . - . -=-1 

8 7 6 28 

0 r /rt UI" 4. lfJr 1Ur't11/r91 np "l"'l'nLtwl1mJ I; 7 ""JPll11U~ A /j 

uk 'Jk'fU1f/'bbp1 t'.wp_np'Jwpwp t:.wtm_J l/'b.p 3 q'b'lut't: f>'bt.Uffrufr"''b !; 'iipw'k-

9/r9 bp1inLU/r UUfpurwft tfr'bbl11L1 Jruft Jb~Jr 11k 1Jr'bhl111 t..unJw'i.11.u/11Utm­

fllmte1 

tf/u11nw'>wpe, np t:.w'b7lw bt qwifru 2 u"lfrmwl1 A 1 11k. 'l'iupu~'b/, r, 

frurn'l !; frpwfiw'bw'bwl t:.lunkJwl iu'ist.wJwurlu1_blfr Ju.ru'i.twiJ.nt' 7bui.phpp9 
Jbftfr 'lbUf.p11LJ. 

1} I u"lfruiwft, 

2) I u Uf PU11Ut1, 
a) I uA, 

fl u"ffrmwft, 

II 11£, 

II ""lrmwl1, 

III 11k, 

Ill II "J /r Ill UI "J 
Ill 11u1Jrmw~1 

ll.111 11hUJ.phpfr9 l"'-pw.pw"hJ_Jm ('P t.uttJ.w'bw~w'bm.[tl J"Lbf! 11p11ziJ.m J I; f!"m 

~miJ.m'bm!puim1..J!lmt'bbpfr P1U'lJ"'Uf111m;_Jw'b /Jlrn11hJfr. 

P1 =P(l u"l.nll 11u1.nlll uk.) = P(l "Uf·)·P1 .. .,,. (11 "ui·)· 
7 6 5 7 

·P 1 .. .,,.m1 .. .., (III ul1.) = - · -- · - = -
12 11 10 44 , 

P 2 = P (I ""I· n II uk n Ill "Uf·) = P (I "Uf ·) • P1 .. ,,.. (II "'). 
7 ~ 6 7 

• P1 ,,..,.011 .. 1z (III ""I·) == - · -·- · - == -, 
12 11 10 44 

5 
• P1 .. 1.n11 "'11· (III ""i·) == -12 

7 f) 7 
·-=-1 

11 10 44 

29 



7 21 
P = P1 +Pf}+ P~ =-·3=-: 

~ " 4! 44 

0 p ft b IU Ii 0+ 'f.npd'wpwbnuf' ,//iq opt/tu f!h{dtu9.[!nL,f Uf1UU1ptuuur­

t/.tutt J'ftkiim .. /L 111huwqft 60 'lbmtut'i.ihpfto i53-e m_tbt iinpJ'tub znpue.' 

ilnpJ'UILfts ptupdp1 ftuq 3-e.' tnpJ'UILfts 9 wttp ztu,Pbp: flpn2_bi lrpbJ!. 

7burwltbrfto u.mbtJUl'l..'b b pqnwft bnp,/ml l_U1Tb r mtbiitul"L f,,1.9qw'bw-
ft.tuitnifd J11l.bf!t . 

'rlil.nwll!. fun1nwb !;, bfdb bpw l_m1frbrf!. qw,/ hnpJ'wifrs 9 mrtp b'b, 

"'"',/ 'itnpJ'w1ft9' pwpdpt A uituurwt..wpf!.1 npft 'lbUf.pm.,/ hpb.p 'lburwl­

tbpft9 wn'ittJw'l.b hpqnwb 11Lbbb bnpJ'tul l_w,Pbp, 111lu1ft ft.m_'itbbtu1 b[illr 

bpb.p 'lbmwlbbpft9 bpqmu'it nL'itbt 'itnp,/wl l."'1'br (A 1 uitumwf.wp} qtuJ' 

b[ilb bpb.p 7burwt'Lbpb 1;, m'itb'b 'itnpJ'wl J_tu1_rb r ( A2 Uf1UU11Ut:.wr }t n LU­

U1PJ eum f.wqu./bwq1.Ubm-{JJ11Lb'Llipfr 'lmJ'wpJ'tub (rl-bnpb,/fr 

c2 ct 
53 

. 
7 = 0,282, 

c3 
60 

P (A) = o,282 + o,684 = 0,966: 

0f'frbl.U1t. 6. 4pwdft'lfr t..mJ'wp 'L2w'iJfrb futf1bll1L f.tuqw'i1tu~whnL­

fd 1nLbf!. fuuqwuwp !; p-Jr: 4wJ'wphtnt/1 np 'itzU1hf!. fu1_rq1.Urt I;, b[ilb 'Lpw'b 

'lftulf.nL,/ !; filbfJ.nLq J'b~ 11'itq.wq, npnzbb fib .pa1bfr tuhfmJ' UJ.b111.p f;­

ftpwqb[J npUJ.buqJr 1nt/1ml P1 t:.wtJw'itwq1.Ub11L/d/1.U,/p qwpbtft tft'itfr t[uurw/). 

u11..1b" np tzw'be. fmftql.UJ !;1 
'1p1.Uqn9hf.pJr npn'Lbtft (il/11/_f!. b2_Ulh1.Uqbf.t.p n-m[. npnf/b[11L b'f.,./J. qpl.U­

ft.htftu t;p1.UJ.fr'lfr 11hfd J'ft 1.Uh'ftu,f bz1.U'itft'it '1frUJ.t . .b£111.. r,,tut[w'i.,1.UfJ.1.UhnL/_il.JnL­

Le: twfu ,urtb'it.p l;wt,_wq.ftr UJ.UIUIUlr,,Ulrft l;wt[w'bwql.U"bm_p,nL'Lf!., wr 

uft'it.p'i} n wb'ltuJ' l/_pwlfbtfru f.pmJ.ft'lft nl_ J'fr wb'lm,/ 'Lzw'bfr'b tfutf1bt11L 

/)wtJu1bwq1.Ub11Lfd Jl1Lhf!.t l,wtJwbiuft.wfmL[il" J11Lhbb rft pmq,/tu"f.UJU1",f 1Uh [il"b n­

pbJ' p /l,wJ'wJ.iult "'J'I f.wtJU1'L1.Uftwb111.fd111L'k[!' 

puft. npn'Lbtft /)wt/_w'itwqwbnl.(il/m bf!.' 

p = 1- (1- p)": 
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.Jl'bl)pU1flb;_in qpwqn9tbpft fil/ti/_l! uuuu9t/_m_J I; t;b111£.Jwl iutt.unjurniupnL­

Jil JllL tft 9 "\ 

1 (1-p)11 

n~ 
/g(l- P1 ) 

/g(l-p) 

0 (' pb IU" 7. ll'b.ebbUIJP f1nJ'Uflb.J!UfllJ' qUlb 10000 nt.u'ffontWJ'"lbr 

,/,_ ftpuwr:.us'lnr'ltU11/!'L l;lbJ'b'bur'Lbp1 flrn2bl mJ'pn'f p ¥_nJ'uuh.e_u/i t:..11ww­

i/11nftl1ust { uwp.[!pbm[il JWb} t:.wi/_U1bU1"UJbm{J J"'-bf!, h'L{rlUl'ff'blni/_1 np Jb­

.e.l/i11u1Ji mnUl'Lapt l;lbJb'itm'bbpp zwr.f.!PO 'fl"f'u qwln'- "lwmwt.w11'bl..pf! 

4iibrqus1us9tmJ bt ustqw/u Uf"'wwt:..wrtb 11 Lt nr Jhy 1;lbJht111Ji ziui'.J'Ps 

'l"'-f'" 'fl.Ulm t.u.11/_U1bU1"U1'b11LfilJm'be t:..U11_wuiup I; 10-"": 

ll.J'pmfP ftnJ'"llb.[!uf! r:.111.uuslft I:;, bfilb zmp.JJP9 'fmp11 lP hqLL bpus 

!;1bJ'b'bui''bbppy k nJ_ J'b4f!• puft w 1u UfuunUlt.Ulr/i t.iu1_u.,'kml1w'bm {J Jm bf! 

.{!UUI /)uu/wbwql.Ubfll {J Jiii b'iJLp/t ('Ull[dUl"fUIUl"dUJb /J/1n11bJ'p fJLp'iJp 

p =(I _ IQ-5)10/JflO :::::::' 0,9: 

0 (' p b IU fJ 8. f1t111zbl J_np11 "bnpLUJp'J, /J11J_;/11w"bJ..{1/19 lpf/m up UllJIU 

IL b plfm. up w'J p/ilt Lfi"bb l111 l)w1Jw"bml11u'it111 {J Jm 'itf!, f!'it'I"' "bh l mJ m ,,,,,taJrf1 
Jtm_t,,tbrfo Ulf''llm'b.e'itb1,l! "l'UfL" 1u'b"w/11 Uf1UmU1t:..1up'itbp1 

bp4m ""l"' /, /.p~m tu'f_2_PIJ l1m1m11 bf1 tt'bif_Ll t..Lud1J"'l fJ t'.,"'2"l"lm­

IJ_U1'itm /ti 1m'bf1l111/i,11 1fbl1n1J. 

111+ in. '"· '"· 
,,, . 1u. 111. 1u. 

Ul+ Ulo '"• "'· 
'"• "' · in. "'· 
IU, ,,,. "'· '"• 
UI, '" • "' · Ill. 

JJ.1u l;,w 2n1''J"'~U1'it111[ti1111 t'b/J l'P9 1111 I''".J!"'bJ_Jm l'P Jit1U1f1iutw 9 ,f w"i1 t.U1t/_w'Lw­

l1w"iuu fiJ 1mttbp'b Pr"'/' t.U1qw11w11 L'b /, u/b~w/u "fU1urwt.iu1r'h£pp f.w1lw11 

t.mz1/t/_mJ h'it /)w1JU1tU1~w'b111 p1mtt£rfr l"""lJ"'"l'"ui~Jmt ftlhnrhJ,,,J: 

f;[Jh [!5'7111 t£t_p, 11p tn'l.IU JP .J.tt7Jr f.wqwtw~wtm /JI"' bf! /)u.uJwuw[' I; 

Jn111uitJ.1111w"ll.111 0,52-p 11 1 /)bu1k1upm11 1 1U'fP.J1w Jt£11p'L[!' 0 1 -111-ft, l111mm­
"i.11u'h.p 

P(m. m-. w. 1u.)=P(111.)•P(ur.)·P(w)•P(m.)= 
= 0,522 0 0,482 = 0,059fi, 

:n 



"lrbm.i111tbrfo tz1_wJ f.w1_nr11w~wtmfJ1mttbpfo9 nrl4 J'hftfr frr111-

~1Utw9J'wt f.wtjw'bw~w'bm.[il 1nL'bf! { wn.f!1'b9 'bzbLnL fawur~w"lbu np J'bfJJ•) 
qin'bnul b'L,e t.wtjw'Lw~w'bnLfilJnL'Lilbpfr 'lnufwpJ'w'b [ilbnpbJ'fo f.wJm­

a"'J'b 1 w1ufo'b.e'b' 
p = 0,0596. 6 = 0,3576: 

0 r p 'j, UI ~ 9. bzw'bfot fupb1/iu t.pwafo'ff! 1000 ~('W~n9/r9 'bzw'bfo"i, 

'lfr"ff_f1LJ" I; J'filfrb t.wziJn1. 750 Ulb'flUJ't flrnzbl bphJ!_ Ult'fwJ' ~riu~b1fru 
t:.piud.plffr wn'b1_wq'b hp~nL w'b'lwJ 'bz.w'Lfoil 'JftUJ.tblnL f.wtjw'bw~w'bnL­

fil1m'he: 
t~wurfr m.'bb'bwlniJ, np t;wl'n'bfr I; urwppbp pnpabpfr ubpfrw'bbp/r9 

u111iu9 1_w'1- 'bzw'bJr'b 'lfr"l.t.bl11L (liJbrfr J'frt_/r'h ·iupJb.ee, l/.wpb1fr t "I'"lbu 
'bzw'hp'h 'IP"llblnL f.U11_w'bwftw'bnL[ilJnL'b 111iJ1wL fapwafo'lfr f.wJ'wp J'nmw­

tjnpw"flw f!'b'lnL'Lbl t.bmkJ"'l [il/rif.1!' 

750 3 
P=---=-: 

1000 4 

t.pwd.fi'fl!. 'Lzwitfi'L 'lfr"lthtnL t bpb.[!./!9 wn'h4_wq'b bp~nL w'b'l"wJ> 

iu1ufr'L.e'L' - "lbm.J.! !; inb'lfr nLbb'L11;:1 { ufubJ'ium/iftnph'L} l)hurklwl UfU1U11U -

f.wp'Lhpp9 npkl; 11b~e' 

+ 
+ 

+· 

+ 

+ 
+ 

+ 
+ 
+ 

U.nwt.Ji'L bpb.[!. UfW1111»fawptbpfr t.w4_w'bwftw'bmfil1m.t'bbp'h frrwr f.w­

iJwuiup b'L k npn21_nLJ h'L f.u11/.wtw~w'bnLfil1nL'b'hbpfr pw'lJ'w"l.wur~Jw'b 

[ibnpbJ'fr ~wJ'wd.wlil' 

P(++-) .P(+-+>=P(-++>== 
. 3 3 1 9 

=-·-·-=-1 
4: 4 4 64 

!lnppnp'f "lwurwt.wpfr_. t.wi[w'biu~w'bm[il J"L'bf! 'afr'hf! 

P.(+ + +)=P(+)·P(+)·P(+) =(: )3·=: 1 

n pnhb f/r ""'" w'bw~w'bnL{iJ JnLh(! fawtJwi11111l.w'i1nL{iJ JRL'bhb r/r 'fnLJ' UI r-
lf w'fl [ilhnpbJ"fr fr.w.twaw1t ~Lfr'bfr ~ 

P=~·3+~=~1 · .. 
64 64 64 
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7. l11~al. fiwqwbwljwbntpJwb h ~w1tm~ pwbwohbp(!: btfiJ-w11rbt.f!, 

flh 1.111//Ull pnpli.p UJWJJ'wttbrnuf B "iwmwC:.wpf! l1wrn'l I; fipwqmtw~ 
"bwl JJrw1t Al' A2, ••• ,As u./iJl:,w1fwmb'l.blp "iwmmr..u.rpthrfo9 1fb*fi l:.bm: 

IJ. /'I 'f b "f .f!nL J' 

B = A1 n B U A2 n B U ·•·. U As n B · 

P (B) = P (A1 n BU A 2 n 8 U ··• U As n B)r 

'1Jrpr.un.btm/ t:.u.u[w'kwl1u1tm(rll'nbbbpfi 'lmJ'wpJw'b L. pmqJwUfu.1mlr 

Jw'b fJhnpbJ"bbpf! 1 l1umwhu.1b.f! r..bmlLJU'l pu.1'i..twA£e' 

p ( B) = p (Al) . p A I ( B) + p (A~) • p A~ ( B ) + ... + p (A,..) • p :\ ( B) 

"-"'"' s 

P (8) = ~p (Ak) • P.-\k (B): (21) 
k=l 

IJ.1u pwtwd.£1! qnt1_1111f t tr/r•/ nwtJwGwlpuGn1pJmli rmGwidJ, p11l1 

A1 , A2 , ••• ,Ag Ufwmwl:.wp'khpf! 'tnttfm1f Lt Fi~Ufnphqfihp: 

0 r /r "iJ UI" 1, "" IJU.UJ1nrfi9, np UJIU[llll"h111/11111f I; :; llUJfr1nu1/1 /1 ,;j 

11/i. q'b'fw4_tbp, 1fp 'l«'i'IJ.m~ urb'lwpn}111_mo I; ,fl.,// "'IL 11uupnpfr JLp, "Pi' 
"i'"f"1L'bwlr1ul t :J '"~1fimwl1 /, 2 11/1 ,t11ml1'hLp. fr11/1 t:.Lmn li1111pn/"I '""~ 

1/inp/r9 l:.w'b1_U1~ I; 1fp 'Jh'11ul11 flpn;L1 l:.ui'f11Jwd- 'l'h'lml1/i ,,J, 1/ij1Ll"' r..m-

1Jw'hw1l.wb11L{J 1m 'be: 

lJ.1um/u/ Ulll mppb l)p Uf "{J /uf'i.1 "'lb t, n p 111111u p p'i1 1J1111p11pp9 111/1 'JUl­

pn/111/wd- !; u"1/rmwl1 111''1"'~' /111/1 Lr~P"I''ll! 1.1.1/i1, n11 ml1'f1111/m/111J1110 I;; 

11£. 1fh'Jwl1. 'Jpw t:.mJ'1up (21 )-Jr t:.u11f11.1a1u1i1 t1111"i1L'itmi1.p 

OrJr'Lwt1 2. ll'Jt 11u11Jwr/•,9 , "r "lu1pmt11111,,.,r ta ""'i/rmu111 £ b 
11& ,,t,,.wtlilbp, t.w2nt''l"1l""I' t;,,,fmuf £t brlin' 'lt'l'"'L' llrn:l,1 1,1,11pnp•J 

'lt'lw~/r u"'/Jrmu1/1 1/1M1 l'"- f.1u1/1u"hm~w'£m[il /"' "ii[!t 

ll.1umh'I wnu1pp"i1 f.Jr"l.n/ilbq'i, m1t !; , n11 mn1ut.J1'£ "'t'JUld 'I"' I'" I.. 
b11.bl u"'1/rmwl1 'l'b'l"'llJ p11l1 /;pl111nr'll! 1111'b, "I' wnuitfoL u/i11pU1f 'Im/'" I. 
£~£l ulL 9L7u1/11 

f/,_uui/i 

P(ll u"I.) = P(I ""l·)·Pr .. u,. (II "II/·)+ P(I ,,/,)·PI ,,/, (II ""I.·)== 
a =--· a~ 1 b 

-a +-b---1 + -a -+-u 
a • (<:I ·-- 1 ) + H h ll - =--, 

(a + lJ) · ( <1 + IJ --1 ) a + b a+ IJ - l 

a:c 



U.1u"lfrun1[, bp~f'"l''I iJrnpani.f u"lfr"'UI~ 'lt'1w~Jt bpkU1t 'fUll"'- r:.Ul-
1.wtru~UltnLp 1m_tl! i11111tt I;, Jrtt "I' U1nrup_frt iJrnra,,,_,r, fil'b"ibur J11Lp11.1-

,cwttJ"'-l' iJrnrafr9 :.binn muiJrnr/i "lwrm_tru~m.Jil1n'-t/! pnpn/111[n1.f t, 
,crut/r "I' 'tt'l"'~f! uwiJrnr/r J'b2 l..P 1/brw'lwratJ.m.f, w/im1_11.11fbt:U1tfr1_ 

J"'-f'Ul.[!Ultt111tr 11.1nrutaJtt pnpap JwJ'wtw~ u"l.fiurw~ (uh) ,,t,JUl~/r 

hpkwt 'lwl"'- /)wtJ.rut11.1~wtn'-filJnLtf! dt11uf I; wt1jrnpn/u 1 b[Jb twfunr'I 

i/rnrabpfr '"/''IJl1Lt.etbpf! "'"l wtr:.w,111 bt: 
0 f' pt UI ~ 3. n,_tbt.e .'fbuuu['kbpfr 10 fu11ufp: U.llrut_frt r:.ptf /uJ'pb-

f'P9 wJ'bt J'b~fr J'bt. ~w 10 'lb"''"I• npnt9p9 ll-fr tmtJrbrl! tnp1fwifrs 

9 wap bt, J 1,,w brb.e fuJ'pbrfrs J"'-1''".C'"tl.J"'-l'fr 1fb£ 8~wl1wt 'lbmwl, 

nrnt9fr9 tn,_1tuthu s 'lb"'wltbr mtbt tnrJ'"JPs 9war twiJrbr k, ifbr-

2w"ibu, JtU19Wq bp~ttL fuJ'pbpfr9 J"'-f'IU.[!Ultl_Jn'-r/r db2_ ~IU 6 ,,iUIUlfl 

npnt9fr9 4-e ,,,_tbt tnp.fw1frs 9wap J_wpbp: '1Jwu11ut.w~1Ut akni[ e'h­
mpifwa /uJpfr9 ij_bp9i/_wJ- t" J'fr 11b111wl1 flrnzbL t111u tnrtfw1Jr9 9 wJ-1, 

J_wpbp mtbt'"l"'- /)wifwtw~wtm{<IJ"'-'kf!: 

tnpJ'wJfrs 9wap t_wiJrbr11tJ. 'lbmwll! ~'"f'"'f_ I; bpk.wt 'l'"L ~Ul,r w1~. 
'lbUJ.J!lllJ', bf!b i/_bp9pb[ bt,e wnwp_frt ur/r"i/r /umJ'pf! k t.iutbl bt~ 

tnpJ'ru1/r9 9map l._mpbp t1Ltb9n'J. 'JbUllU[1 ~IU,/ bfilb i/_bp9pb[ bt.e bp~­

f'"I''J urfr"l.fr Ju11t_dpJ! k t;wtbl bt,c tnpJiu1/r9 9'"ql' tiutJrbr ,,,_tbs"'l 

'lb"'"'L' ~iuJ' bf!b ifbrsrbl bt,c bpptJf''I mfr"Lfr /11milpf! k 'l'"l'al'"L t;wtbl 

'hnpJ'wifrs 9 war tmtfrbr ,,,_tb9 n'l 'lb"'wl: 

fl Lum Jr 
P (B) = P (I)· P1 (B) + P (II)· P11 (B) + P (III)· P111 (B)...:.. 

5 3 3 3 2 .t 19 
=- . - + ~ . -- +- . - = -: 

10 10 10 s 10 s· 48 

"l-frs"'-.[! B "l.'""'"'l)rul'I! ~'"f'"'I_ !; frrw~11.1twtwl J'frU11t Ai, A2, ••• ,As 
wMU1J'wmb'lblfr UJ.U1urU1f.wp'ilbpfr9 J'b~fr f.bui, f!t'I npn'-J' wl'f . l:.fr"l.nfilb¥.­

f,bp[! r:.UldWUJ.U1U1UIU/uU1'hU1pUlf' nLtbt /)/su,/LJIU[ /)wif wtUl~JU'j,nL[il ,,,,_'j,'j,b ['/!\ 

P (A1), P (A2 ), ••• , P (As): 

U.1J-J' nrnzbis,c l"'-rw.ewti_J"'-P Ak (k = i,2, .. ~, s) . t;fr"l.npbqfr . u/Ul1Jw­

tw~wt /)wi/_ru'ilw~wtnLf'JnLtt wit "f"'JJ'w'h111J., "I' B UfUIUJIU~Ulrt frrw­

~wilw9bl /;: 
'1frpwn.btniJ /)u11J.U1'hU1~wtn,_[il l"'-ttbrfr pwqJ'w"JU1m~J'wil filbn pbJ' l! 

B A Ak UJ.U1U1U1/)iuptbpfr f.wJ'U1mb'l frpw~iutw9J'wt /)wifwttu~U1t~'-f' 1m~tl! 
npn;_bln'- f.wJ'iup1 uurwtnuf bt.[! 

k = 1,2, ... , s, 
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npmb'lP9 
P(Ak)·PA (B) 

p (A)- k I 

B k - p (B) 
k=l,2, ... ,s: 

Sb""w'lrhlnt/. P (B)..;p wpJh.f!,I! (21) pU1'iiwahp91 tJbpptw~w'iiwui/111 lieu-
urw'iiw'ii./J' 

P (Ak)·PAt (B) 
Pa (Ak) = (22) 

. P (A1)· P.\(B) + P (A2)·PA
2 
(8) + ... + P (As)· PAs (B) 

(k = 1,2, ... , s)1 

Ou11u,9qw6- pw'hwal.1.bp/! ~ntiJ.nul h'ii t.fruin{Jhqtbp/r t;.wquJ'bw~w'iim­

[tl 1m 'ii'ii'hpJr f[wJ PU11buft pw'iiwd.kbp: 

ll.1uuifounif, bpb fi WJlnfiJi. bfi fi Ji.u1 npbq fib pp P (Ak) ul1qr fiml1 wG 
fi wq wfiwliwfinq:>-JnLfifihpe L. B UJ. wmwfiwpft U{ WJUWUwqwfi n w1l wfim­

ljwfinqi J"'- Gfihpe' J"'-PW~wGl_J"'-11 Ak fi Ji.uinpbqJi. Ji. pw4 wfiwguwfi tqwJ­
uwGntJ., wupu Ii pUJ.nphq GbflJi. fl wq wGwqwfinLp J•nfifibpp p wlhunL.bpJ.! 
fl Gwpw~npnLp Jn di bfi mw1 Jm npn2b1 nL Jil'-PW~wGiJill.(1 fl fuqn13bqJi. 
Uf WJlfwCiwl1wfi fi wtl wfiwl1 wGn'-p JDt.fiGbp(! B "I wmwfi wpJi. ppwlpufiwg· 

uwfi UIWJtfwCintl= 

O' iuufw.11/n11 '1LUJ.f!111d I b(Jb 11n1nr f..Jruin[Jh'lthre uh_p1111f t..u1-

4_iu11U1pu1t..bwpu11/nr £'ii, w1ufr'it.f!.'&' 

P (A 1 ) = P (A:J- ..• = P (As)= p, 

(22) 1,w'&wA/,f!. ~'lrl/.fo t./,,,,£1•ul ~"rui' 

Po(Ad= 
p. PAk (B) 

PAk(B) 
Po(Ad=~---···· , 

p A 1 ( B) + p Az ( B) + · • · + p Ai; ( B) 
k = 1,2, •. ., S: (23) 

t,mJLJwUl£l"'' Al I A'J.' ••• , As f.,JtUJnfJ£'1.tL r/r l'.wtJw*hiu~U1"im1{J1m 'b­

f,£ rt iu1u Juw'&u11/np '1/,"'i.P"'J, l''l.rw~w9t111J Lt.p, np uuuu8 qw1) 

ftnutnpw~t£ p/r9 w1'& ltmnnpwllf!. ~m '&l/inu uuf LtwJLd- UlpJL.f!,[!, "l'fr ..c;.au. 
1f1uppj_'b u1J£'bu1JhJ'b !.;1 ll.1uuifoun4_1 B Uf wmwfi wp)i flpw~ wGwg d'm(i 

UfWJtfwfiml filnqnphq ub11fl "1WJt.fwGwl1wG nwqwGwl1wfimpJnt.Hfibpf19 
wtJ.h1ft tl'ht\ }; WJli lhuqwG.wl1wfi1n.pJ111.lie, npfl dwtfwfiwl1 B u1www­

fiwpf1 UflUJlhuGm4wli riwtlwGwl1wGm.pJndi[!' Ak u1wmwHwpl1 f1pmlJW­
liwgu'wfi Uftupfwlim[, u1t.fhfitutl'bt\ li J,; 



0r"tW11 1. nLtbt.e .j llU.11fi'!r1 npnfi,'J/is Jlll[•UIJ!W'hl_JnLr/r ,fJ.2 

~w 2 u"i/mrw1i k 2 uk 'lt'l-w~, .'J uw1/mp 1 npn'k9/r9 J"Lf'"'.[!wttJnLp/i 

Jb1 4.w ,tJ ""1ftur1u1i k 1 uk 1lf,'Jw~1 k 2 uw1frnp1 11pn'k9/r9 J"Lf'Ui.[!w'h­

J.JnLp/i_ dbp_ ~UI 1 U"fPUllU~ /,_ :J uk 'f'jllJUl~I "lusurwf\w4.wt a£.m/_ e'i11nptJwd­

UUll/rnr/rs 1_hp9 i[_11ul I; ,fJr 'lit'liufJ.1 "rl! Lfi'i111L,f I; ""1/11nw~1 flpn;_ht 

'lit'lw'Le "'""'2.frit urftUJfr uu11ftnr/i91 hr~l'"l''J "'""/" uunftnt•/is £. brr"r'I 
ur/"61.P uuspnp/r9 t.witblnL t.w1/w'hw~w'knL/l/"Lt'hbp[!: 

IJ.1uurh'l_ l1wt b11b.[! t.fr"tn[Jb'lf.hp. A1 , np 'ff,'1"'4.1! A.wf.iJwd- /; umw-

2,/r'h urfr"l/i uunfinrJr9 , A2 , "r 11 t11-iufJ.e t.wt1/wd- t hr4.r"r'l urfrUJ/t uw­

iftnrfoo k A3 , "r 11it,,iufJ.e t.wttJ.iud- /; brr"r'l urfr"l/r uw1frnr/io: ll.1u 

l\Jr"lnflb11.thp/r u4.11.ptiu~U1f, t.wt/_wtw~w'i111L[il J"'--t'hbpf! ~Lfi'iibt • 

•) 

P . .\ 1 (B) =~, 

Pe (A1 ) = - 5 

10 

Pa (A2 ) = 
5 

10 

2 

3 
P(A.,)=-. 

- 10 

a 2 -. -
10 4 

3 3 2 

!+lo ·7+1o 

3 3 

10 .. 
Q 3 3 2 

-i-+10 !+10 

2 1 

10 -l 
Pe (Aa) = 5 ---- 2 3 3 2 

w·4+1o·4+1o .. 

"> 
P(A,,)=~, 

- 10 

1 
p..\3 (B)=-: 

4 

10 
=-

1 21 
-
.t 

9 
--=-

1 21 
-

4: 

2 
=-

1 21 

.f 

0r/rtIU11 2. Ur4.'1./i Jbp 4.w fmL1il urbuw~/i 10 'lb"'wl: f!Jwurw-

1\w~wt a£.m/. l\wtt/_wd- 'fbUHUL(! UJJiu.iu'hJr 'l"Lpu /.i~wi[ f\wi[m.eJwfl l\iuJ'U1pl 

f!L'1-11t.'hblntJ, np JJr'htk 1';,ral! P."l"P l:,Ji"l.nJilb'l.tbpf!. wr4.'lmJ b'l.wJ. ·"i/r­
mUltJt 'lbu11ulthrft (ilt/_/i dUluJr"b lt.wi[wuwr~r.twpwt/_nr bf,, nrnzht l\Jr­
.,,_npbqtbrfr "lwJJiutU1~wt f,"'i[wflw~wtnLPJnLLthrl!. "'If, "l"'IJwflm/, 

"I' /\wt1_wd- 'llunwlflbp/r9 J"h~f! UJ.Jiurw'hJr !;: U.r~'l." · Jht_ p/luJ.n'l "i/r-
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anu/kfo '1bmiu1thpfo f!t./} J'w'ufot J'fo'htiL •pnpal! ~wrblfi I; wth1 H f,,Ji­
Ufnf!hq' Ak (k = 0,1, ••• , 10), np UJft111wtft '1£mw/kbpfi ftl/uJe f:.iui[w111.up 

t k-/u Un t;pUJnfdbq'bbpf!. J'ft'i.tt_£. ifinpaf!. t;u.11/wuwrwt.'bUJpuuJnr b'in 

fip"'~wf.twyi[wJ- B "iiummt.wre. w/£ t, nr t..ru'i.t'f.wJ- 'lbuw'Lf! UJftmmi1p I; 

t:.w'f.wJ!Jiu'b /)wJ'wp. ~ump 

k=O.l, ... ,IO, 

.f!.w'bfi nr Ak /)pl.lfn{Jbqfi JwJ'w'bwft "ffiuu.u'i.tft 7Lm1.U/i.tbpft {Jp'/.f! '"I'~'l""' 
'1.u.11/_wmur I; k-p, p1d1 pnlnr 7buiU1ltbrft (il/u/e' 10-for 1.binlLwpiup1 (2.'J) 

pw'bwa.kp t.wJ'wJ.wJb 111n1u'bm_J bt,e t:.LmhJ'"L UJU1/1.fw'bw~1ui1 t::.1mJm'b1U­

l1w'bmfl 1m'htbre' 

k 

10 
~~~~~~~~-~~~- ~ 

1 2 a 10 
10+u;-+10-+· .. +10 

k k 
k = 0, L2, ... , IO, 

1 + 2 + :' + ... + 10 :;:. 

IJ.1'i1 111.u'bfi.'1 !:.£.,,,,, Lrt• t:.w1111'bfo t 'IU1n'i.tmJ, "I' t:.w'i.tiJ.mh 'lluniull! "IP-
111w'i.1p I;, wr'J'I"''' UJPU1w'b/~ 'lbuw11t1,r 1t/•tb1,,, (k = 0) t.pUfnfJL'l/r 

t:.u11/iu'itwt,111'b111[J1,,,te ,,,,,,,~,,,,,r t 'lrnift ti.un/iuuw1,, rurli'IP ,r£2 JL11 
il/JruuutJr '1£mm1 tfi'hbl"' t.p"fnfiJ L 'lP e.,,U1/m'h1u~miu11 [rJ /"''it[! 11uu11,91/1111f t" 

r-.l'!'" -/1 t:.w 1/u1111u p1 "11// 1J11f £ ft111J'£ J /)111r/m i11u/1111"i1111 fr/ /Ill bfl' ~~- 11uu11 i1111 1( t 
•l•J - ,,,, 

ffl/t t:.pUfn{rl£q[!, np/1 t:.1111fmA1u/i1 111pll'Jfi l'"l"l' 'Jl1m1ult£/'f' "1P""u'i1fi l1'i1: 

8. llluJ.bflWl).WflO ~bpgl{wil~: 'r/1.'1"'.f' m'tl,t./! 1tp- f'""l'fm{J1111i1, "l'I' 
"ln11'm'iiwl1m1f (;- N /111/111/ "l'/11; 111l111111ltf1 t;,.,,,f11111£11 "'''"'/'~mit/,/'• l!'i"I 

n rm1l IU l'I "'""' rl1111t/, f'P!J /\1\-11 od 1111/mJ J, 'i1 A t:,,,,,,, ,,,,,'j,,, 2 ,,,, , /1 "'' 1f'i1111 -

gmJ N - M = L 11111111rl1111"i1l111f1 "'I'/ t:.mml11u'tfiz111/ otl1111/11u) 1l,'i11 II.I'/ 

l'"''l'lm{J1m'bfr.'1 "l""'""l)"'J1111'h lJ.lu11/ 1/Lt'!l'/11111' I; n """''/''/"'· "'l'I fl 

''"""r~wt£1,/, ,11.2 n1 ,,,,,m1.~,,,f,£ 1,/t' A 1;,..,,,,,11111"i1fi;111/ ml1111JmJ t/•"i,1,1,,,, 

t;.J,,,.,k"'l'Ulf'1 I '"""'rlimi,l,rJi' "'!'I :.,11,,,~111"itf1z111/ mlm1/mtl tifi'i1/,1,,, t:.m­

•Jm'1"uJ1111t111/t:I /"'ti! l11fi"i1/1 

crn . C1 

11 ___ i.,_1 _~_L _ 
HJ - t en 

N m =0, L 2, ... , A\1 

ll1tl1f l1"i1/rl11111rl1"i1./h /rllt N ,,,,.,,,p/1iut£p/1,q l'""JIJ"'.'l'"'J ""//"'/ l""'lw 

J,,, /ti J'" 'b/1,'1 n ,,,,,,,, /'IJm"M, 11 1/£ /'.'/'/"' ,/ /, t "l [ti J, ,f /1111 "i1'1 u11f Ji fl, "'I l t:.m -
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p_np'flUfllUr' J'bltlUltlU'it, f!'it'f npmJ' 1mrUIJJ.1U'itf.J"'·r pnp'1p9 r:.bmn t:,Ul'it­

i[wd- Wn.Ulr~Ul'it zr iJl:trw'J-Ulr"iJmJ' P'"'l.J',,L/rl1U1'it J'bpt U.nUfru/i UfUIU1Ul­
t;IU~Ul'it n wnwp~w'itb pp9 1twqJ'1_wJ ptuqJ'n1..fil Jnt hf! ~nt1_mJ I; wfitlbpm­
f!Wpn qbpgqwrr~: 1J.fkbpb. !:1 np f)Ul'fttjwJ fl 1UllU1plttu'itbpp9 ill UltLWp­

~IU'itbpp' A t:.tuuiqw'itpzniJ 0Ju11/_U1d- i/i'itblm- k, t.b,,:,b.iupUlp' l wnw11~w'bb­

r/i' wn r..Ulurltw'itp;_ntj 0J1111_1.UJ lfp'hbin1.. /:,tutjw'btu~1U'it111..fil1m'itf! '1U1/11tjU1d­

tl! 'itpwb/!91 Jilb IUl'J- n UIT11Up~w'itbpf! ~iJbr,'JiJb'b f:.pJ''itUl~UJ'it p.wtpf' m-[J Jiil -

"bp9 J'pw'iul'uJ'ft9, [ilb 1fb~w~U1'b' iun111'it9 i[bp9pwd-f! t:.pJ'i11ulJw'b pU1qJ111..­

fil1w'b Jb2 iJ.brU1'1wrA'itbln1... 111..11111/i t.wi[w'bwqw'it111..filrL'itf! 'l'"PAl'ul ~a1r­

m1Ut.w1111qp 'b~1l'b pU1'bwal..niJ: 

'J.npJ'itwqlU'b 1.11bu1U1Lbmp9 ~wpb.nr I; t:.buik1111l /11'it11/irl!: N w11a1r­

IJ.111'bbr/'s piu1J1tU19 wd- wiJ1w1 P"''l.J'n1..fil1111..'bp9 ltwqJ'qwJ !; n wn1url1w'itb­

l'P u/iu/.brw'fwrA iJ.brotJ.wd-J!., et11 nr111..J', b'itfilw'lrh'itJ!. '"J'I n iuniurqw­
'£brJr9 m-e oJmi[wd- b'b A t;IUU1qUl'b/rzni[, puq J'biu91Ud- l IUttUlpqw'ithp'b 

1UJ'J- t'..U1ui~w'bJrzniJ. 0Juit[111d- tb'b: tf/iut'..w'itpyn1..J !; tipn;_bl t../uf'bwqw'b pu111.­

J'n1..fil1w'b J'bp M U1n.wrltw'itbr/i' A l;Ulurqw'it/izni[ oJ,;,,/'"d- lft'bbtnL t:.w­

tJ.w'itwlfw'im1..fl1nL'b[!, b/lb JJr'btk pnp'1[! A !iU1ur~w'itp2niJ otlmi[UJJ wmup­

ftw'itbrfr {Ji[p' M-/r t.iui[w"'ur tfr'hbtm. fipUfnfdbq[! 111..'bp PM /:,,wqiu'ita1~1U­

"i1n1..fd !m_'b[!t 

A /;wui~wilfrzni/. oJuri[wd- f.JrJ'i11ulfiu'b piu'l_J'mfil 1w'b Jb1 wna1r1Liww 

'£brfr fili/.fr qbp"'pbpJiul PJ 111..filr1..'b n1..'bbt t.burkl"'L t.foU/nfibq'itbpf!.' 

0, 1, 2, 3, ..• ,N, 

nptr'it.[!. /;wJ'wU/wurwufuw'itwpwp 111_'itb'b t:.bmb.lwl uq'l_p'itw1Ja1'it t.U14_U1'i11u-

1Jw'itm,Jil ,,,,_f,ftb re' 

. ?-Jimwp'Jqwd- pnpafr Ju11lwLwlf urbqfi I; n1..'itb9bL B f.l/.JUU1w'1.wp1 

w1ufrL.JJ.'it' e'£urriJwd- n IUllUlrlf.w"bbp/!9 m-e 0Ju11/.wd- k'b A '1.wmlfw'itfrzm/_, 

fiul/. l-e IUl'f '1.w'u.qwtfiz.m/. oJmi[Uld- ti.Lt a,,, B Uf.U1U11Ut.Ulrft U/w1Jw­

'£wFft r.wqwftw11.wiinLp 1nL'£J!. . UI 1t l;p"fnfllu1./i "f.IU '" .u"bnt[, n r '1.frJ'itw~wt 
piu11.Jn1..fil1iut Jbp_ M 1Uttwpqw'itbp 0Ju11/wd- h"b A f.w1n~wt/i2ni/.1 11.lfr"b/i 

PM (B)= M=m, m+IJ ... ,N-l1 

1.,hmktupwp, w1'£ t.pU/nfib'lfi npn'£bip "1.wlJ'tu'ftw~w'£ r.u11J.wf11uqw'bnL-
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fl 1m'bf!.' f!.UU1 nrl! puul'lm.[il J'.ut Jht_ 1'\ wnwp~wthr oJuu[wO- £t A 
f:.wui~w"ilfazm/, (22) piutwM~I! J:.wJwawJ'k ~uipt//! t.·bm£1iu1 uibu.em/' 

P:\\ . 
C:n ci 

lw\ • L 

l, 

.eiutp np .1\\ = 0, 1, 2, ... , m 1, N l + I, N l + 2, ... , N t.PUf"­
(Jb'l.tbrf! 7wntnuf Lt wtf.twpr llmw9 tJiun 11nurnpU1~thp[! pwJ111t£ln1J 

1 

CN 
e'k7 t.iutm r pwJu/i11#pt11pp 4.ru1 J 1/Lpt,tml1w'i1wUf£ II IJ.11mw'ilwt,e 

m -M~N-/ 

l 1 

0 

fJ[JL Jp"ht£ .pn1,al! 1rnlnt• t:,,p"tnf.J£'1.t£pe 1.w,,Jmf"iw"h ltiu'l.Jr 1fiu-

11p'b /)unJ111uwpwl',,'bwpu11/1111 Lt, w1uJrf1J!'h' 

Po = P 1 = P:.: == · • · = P ."r\ - • • • = P N = P, 

N-1 

~ 
M m 

c' I. 

() 

m<M N-l 

()I' /1 "i1"' 11 1. :.!O ""IP"'"''/ h J() 11h '1~"1wl1 "l"'l"""i""~"'I 11u11Jrnr1'.'1 
~111111! 1/m ,J I; 12 'l'i111u1l1p 111L4£ 11m11 u1 pA 1/111'.'J 1Ju1J .J.H fl I"' 2£ l i 11111flm111l1 

h_ :; ub qt'lmJ1tkr "l"'l'"'t,,,~J.,l"' t.u11/111"i1111~w'tm[J1111"i1f!1 

flm1LJ111[tl1u1'b '"""'t'''"'"i1Lr/• l'Jr•Je' N = 30, ""''"""''' 11mli1111/ odm­
,,,,,J 11111u1rl1wtJ.,l'P [Jpi/t:' 1\'\ = 20, "UfP""u~ 'l"'lfl"'/ J.ml1111J111J "''""l'­
l1111t£1,/1 l!J/11/1!' L = 10r tqiut..u/'i1p1/1111f l; "l"'Z/'l 1111"'11 'l111'[m'b111~m"i1111[J1m­

JU 



bf!, nr ID== 71 · fru~ f =·5:. ~1.11J'1.U"/.tuU11.1111/z1w"i.,, 1.11rJb.j!.tbrf! pw'i.,wa£p 

J'b1 uih'lw'lrbtni[, uuru.t''imiJ' l,"i.,,.[! 

P,= 
7 -

C20 · Cfo 
p 

CJii 

12!.20.rn.1s ..•. 14.10.9 .... G -·o ·>->-= -- ~ , __ .,, 
7! 5! .30. 29- 28 .... 19 

0 l' Pt'" ft 2. lf Ji&'i.,ml"i.,, mbuwftfi 10 'JhU11.11l "f"'r"L"i.,,wl1n'I wph/iy 

"'1_1.UU11.Ut.w~w'h dhm/. l\1.U'hb9/i'h ..J 'llwrwb nrnt9p9 J'h~l! /unu11ub 'l"'ru 

bftw'/.: l;'i.,[i1u111rbLntJ1 np 1fp'i.,jJ#.. ifrnpdf! /unuuu'h 'fbU1tu[bhpp {tli[p i[bpw­

phpJ"'l pn1nr t:..Lwpiuqnp f..J.rutnfilbq_'&bpf! J:.unJmuiurwC.'h111p1m/np bt, nrn­

;_bl wl"i.,, t:./_t"lnfilbq_p "l.wJJ'm'hwftwL l:,~qm'hwftw"i.,,11L{JJ'1Lh[', np 10 'lbuuur 

~brfo J'bt /unu11.11'h 'fbU1w['i.,bp/r {Jpqf! t.wqwuwp t 2-p: 

ll.1uurluz N = 10, n = 4, m = 1, l = 3, fl,_uurfi, ltfirwnb1nq ( 2-'>) 

P ·>)- cj . c~ 
B (- - ;::::; 0,24_ 3: 

1 3 1 3 1 3 1 .. ~ c1 • c9 + C2 · C8 + , .. + c6 • c .. + C7 • c3 

9 • .l.wt{whwlJwbntpjwb wnufrndwm~lj uwfidwbnufl!: l•r Jwqm.J'p9 
hpfiwr JwJ'iu'hw~ t.burn f:.w1_1.11'h1.11~w'hnL{J ,,.,,_•;/i,bp/r urbum.fil l"'-'i.,I! ilbp~w­

Jw9flm_J' !;p J'p lfp11111L{J111L'i#1 npp f;JrJ'bwftUl"j, l:,.wuftw911LfilJ11L'i.,bbpf! bz'lr/!1n 

1lhpUJni/. uwt.J'w"i11J1.11d- 1J/!'b1. tbp~1.11 C.wr1mpwJ'1wft11LJ' l;wq1.U"i,,wftwb11L­

fil J"L'h'isbp/r urbum[il 1w'it pnw'it ~wpq1.11ymJ'e1 ftw"l.iJwa 't/rurmfil 1iu"i.,, & 

mbfu"h/!~1.U/P f!."h'll;w"i.,,111p 'l..UIP'lw.9J'w'h ,.,,_ urwppbp p'b1.Uq1.11t/.U111.'hbpm.J t.w-

1/w'hiuftw'b11Lfil'J"'-"b'hhpp J'bfiln11'hhpp [1.UJ"i.,, ftppwnJ'w'h llbm, wMp1.11Jbzm 

"lwpdppb 'hp1.11 t.pJ'twftw"i.,, 'f1.U'fwtfuup'illipfr 1_bpmi11uJ'1LJf! IL -&zqpurnLJ'f!., 

f'itt"l.bu "i.,,w& 'ispw 1.UP'IJ"'-fl.[!'hhp/r ftpp1.111LJ'w'b "'l.wlJ'wt'bhp[!z U.l\w fib 

Jr'bt"'- t/.brt/r"h Ul1.Uu"hwJ'11.Uft'i.,br/r e'itf1U19.[!11Ld J1.11qb9 t.wt/.m"bUlftUl"i.,,111-

fil JllL'h'hbpp mbum-{11w'h uipwJ'wpw"b1.Uftw"i.,, ft1.Unm9q1.Ud-./)/!t t.pJ'ili/_1.UJ >)w­

i[wilwftw'bn1.fil 1w"b 'fl.U'lwpwp/r w.[!upnJwurJ;ft uwl;J'iu"hJw'il qpw: 

1,1.Uqw'h1.11"wbnLfil11.11'b 1fW'fwifr1.11p/r w.[!.u/rnJ'wm/rt u11:1/)J'w4£Jw'i.t b1w­

ftbwf!. fl1.11q1.Ufltuftw"i.,,111_{J /Ul'f, 1.111fl l\winftn1..fil1nL"j,"j,/,p'h bfl, nrnfs.(! "hzqh9pb 

"bpm 11wuw'iw'b, bpftpwl_uufiw~w'it &_ 4_/rlt.w'im'fp1.11~1.11fl 111ut:.J'w'hnLJ"i.,,bpn1_J'1 

~W'/_1.11"iJwfi1.11bn1_fl ,,,,_"j,f,bpp 111bu~1L[il ,,;,"j, f;pJ' l)llLJ f!."hfimJ bf, .1Ui[_IU1Jb­

J/rftnu U.. t. '1ntJn'fnpn1J/r IU.!JupnJ'w'hbpf!: '1nlJ' il'fnpn'/.Jr w.eu/!nJ1.11ur/r­

Itwfi £1'h111..J~ f; f:tbJb'bur1.Up "lwurwr.wpp f:.wu"w911'-filJ"'-'bp9: t/>npdfi .kib· 
ublimwp u1mmmnmpJ! i/rnpli./r wit l;'ltwpwi/_np UIP'JJ"'-"'.[!"i.,, f;, ".Pl! pw9/! 

fipllit/!9 Jn1..'bJr wJL J'wu'bwi/_np 'lh"l.JP flntnr l;lbJh'iturwp "'1_1UU11.U'i1.Up­

'£bp/! pw'l.J',,,_{J l"'"j,I! u111Jwl 4!npdr11_J "h;_m'bwlJb'it.[! Q £. w"h'/.w"hb"h.[! kt b­
tfb6.mmp uimmwniuplibpp pwql.fnLp-JllLfi: '1-Ji9nL.[! A Uf1.UU1Ulr.1.Upf!. u11/_Jl.Ul 

4!npd./r 9wflt1119'"d- U1p'fJ"L'h.[!'i,bp/r9 Jby'£ f;. #'f/rurh"b.IJ '"J'I "/wurwt',1.Up(! 
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npuihu 1.Ulb. pn[np l;ilufbbinwp uiwwwl\wp'hbp/t ptuqd.m/J1mb1 11pn'b,qpy 

l"L ['Ul.[!Wbj _ _Jm fr/1 f.u.rt'lb 11 'fl.UL'"- 'lb Uf ,/J'll ti t:.m'h11-b u I; qmt/tu w J'f Uf 1.Uuitu­

A.wpf!l 4 tf/c.ur'l I;, np t:.wqwuwp UJU.UIIW:.,Ulr Jupbp llldpnn ~ PUl9._dlll 

[J J11Lbf! 1 m'hf:.bwp UfUIUIUl/)Ul(I\ 1f l.Ut.,11Ulf'11 cD f.IIUl/_dllL{J Jill h(! b :.,tuftm11rr 

UJl.UUIU..t:,UI {'' UI !~ P"l"P l;ll.11/bburUlr uim111u1t:.tupbh l'P rlll'fllm {J Jiii bf!, 

apn'h.[! Jbb UfU1tnftw'b11Ld A 1'fUIUIUl:.,Ulrfi''in nLtb'b.[!' TI= (I.>, © = Q, 

1..fi2bLnr/ pu.1qtlm/tl l"' 'h"bLrfa q1111lUJ11fi, UI rmu11111 Jlll[P h 111u111pL £'"' -

fl JUlb 11mA.J'1.Ubt11 J'hb Pl!, lu111mftw.9'hm J' L b.f-, "r "fUUlllll:,,UI ,,i,£ r/t 'l"' -

d Ulf'f! bh f''tl.U JU19b111 d I; l.U J'f UfUllllUI :::,,UI fib/. flpb :..w1J' UI Uf 1UUIUI U /111.U'il 11 If 

puil[J'm ftl 1m.itbh rfi 'l"'J' "'l'l'' Uf1.UU1Ul:,Ulf''IJL r/r m11mw1fpJw a/ :..wtf U1Uf111-

urutu/111.11it pu.1qJ'i11 ftl1m bbLpp u1pw",u1lf'JU1[ L Uf"'uriu:..1up'bL1.Jr mwrrl't'"' -

[J /"'bf!' t:.wdU1UJUIUIUJU/11flhb l'""lJ' m /ii Jlllbb/,, f'P UIUI f'r'· rm /cl I"' bt 

'1-Jtsm .(! l1iuu11.upqmtl I; r.lft 'P"f'a, L Q-L UIJ'l- 'P"f'J.ft w /;;1LJ'/,'iw1 "'/' 

UJ1.UU1U11)mf''iJ£ pp rtt1qrfm {J J"' bb t' 

'""·""' .[! UJ l'I ,,,,, pA/1 lllUI l'f'L I' :\ u-11u111111/)1.U rLI. ['/1 F I' UI y1l111/ti1111 'i111, 

m111pb.p'b' () l'"''Jrfm/tlJiub ·111u1111•l11 • .\ l1'h{J1u11U11[11'111{JJ111'i1"i1L11/1 l""'l'lm­

}J l"' hf!\ 

l1'h/Jui,11.L~.e, /ti i F Uf'.111'"'1::.w ritL 1,,, _ 1,,,111,t,,, I' I"',.,,,, "i,L r'i"' 11.U !J "i"" ,1 
I;. f?npb1 JlUfi rpujm ~uni a-t:.111"i111m~111z/u/. "'l'I "i1t111"i1111/1,,, 11' l. "/' 1111111-

11111 ftl l"' "i111 1•u.11/1111m11111111 I; t:.L 11111111.1 I "I"' J'f 111"i1L/,1,/1 L. 

1. F piu'ltlm/rl I"' Lt! Uf'"t'"' 'b111lr1111' t ~! t..1111/11111111/1 Uf""'""::."'t'I'" ,,1,­

~'"' 1;,1,,1£LU1' !2 E F1 
2. l:JJI. F l'"''l'lm/rl1'11"i111 "i"'l""bud11111l t :\ ,, B Uf""'""t,"'l'"j,/,,,• 

A E F' B E F, 111 UfUI F-11 "I"' I'"' bu1 ''""" t ;\ u B 111111l 111 r, .\ n B ""I"""'. 
'll'f'l"'I £ A, B t:.mlt""J/'J' "lm11011t.iur'l1l.1,' 

A u B E F, A n B E F, :\ E r:. B E 1:, 

:1. l:/tJ/, F ,,,,,,1.tmfJl,,,~l' "l'"t'"'L'"11,,,,t t ..\ 1 , :\! . ... , .\1, ••• 111'11-

•l'·i• f ~' 'l"l''l'"~'""hm {J 1us"h "l"'u1m t..11.111hl11t/• !/ J"' /'"' .p'm"i'l J"' /'/'' An E F 

(n = J, 2, .... ), ""'I"' ~"" "l"'f'"'"i""''""' f. 111111 "l""""'::."'1'"'''11/r 1/"''"
1111•' 

u An "/'""''" t:.IU r11 l.1 111111 11/ 111111111 r..m {''b/, 1.J• ,,, !""""I I' I"' 1' n . \1 
n I 11 I 

t:.""l'l' \ -U AnE F, 
u I ... 



ll.111 bt/rl u11111m[rl I"' "i/'itbrJ.is liburknuf t, "P 111.1tt:."i11111r CD "11111mwr.1arl! 

"i.tm /ii"l.b" UfU.lln~w~imuf I; F pw'l_Jm{JJU1'1.tf! 1 .p-isfr np © Q £. Q E Ft 
llrlJ d.kU1qbr"ILt./J UIJU. UIJJufrnJ-tbre1 npn"i.t.p npn2111.J bt UJ.Ul­

U1U1t:.u1rft l)wqw'bU111iu'bmfil1111..'i1e1 IJ.Jh'ii JfP 1•nrhu11.1'i,, F 'l"";mpt UJU1ur­

l1"'tn11 A UfU1urwl:."'rP P (A) t,,w1/w"i11ulf11U'bmf.J1111te Jji [il/u/_ t, "Pl! p11U­

'l_iur"'r111J I; t:.burbl'"l w./J11frmlwtbrfrt' 

I) P(A)~O. 
II) P (S2) = J. 
Ill) k[rlb Al, A'2, ••. , A-;; "IUIUl/Ult:,Wrbkre m'i,t.llUJ.,.,£,,bif. bt, WUJ.llQ 

( 'J-llllf mpdUlb Ul.fJIJpndUI )• 

II1 1 ) l1frlb A1 , A'!., ... , An, ... 

n 1 

{ f!b'IL"'{i-11/UIJ qnLJwpJu/'b U1.pupnJ1a )1 
!lh.iul1br"lt/.'"J- 111.pufrnJwtbrfrs uuuus.J.•11 J' At JJr t!"r.fi! f:Jua/1.111.­

/tl I"'-M1b r· 
1) 1.,Ulqw'lfrr "l.UIUIUlf:.IUrbbpp ~IU"IUblU~Wtna.{rl till 'i.,~/J rJr 'lllLJIUrf! 

t'.u11J.U111Ulr I; Jb~fr· w1ufrt./Jt' 

P (A)+ P (A)= 1: 

l 1r"JJ• ./Jwtfr "r A £ A. UJ"'U1,,,,e.11Ur_tbrt 11Utt.11UJ11JU111b'lhLfl b'b & 

Au A "l"'"''"t.u.1re t.1.111_wuU1/r l;, mphJit m weuJimfauifr 1!,,..,.f.u'1.ru/£ 

P (A u A) = P (A) + P (A},. 

1 = P (A) + P (A)e 

p (©) = 0: 

p (©) = p (t!) = 1 p (~~)- = 01 

.<!J) f1[Jb A "lr.um~t-iure B "lu.1urw·~wrfi J.u.,'bwifnr 'lhUJ./J'b t (AcB) ... 
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lUUf_UI 

P(A) P(B)1 

firn./J, B Uf'"llltut;mre filUrn'l I; t:..1.1.1"b11Lu 'l'"L ~mJ A-Jr t:.lnn Jl'jiw­

upt, qu11f urnwb9 A-p. 

P(B)=P(AuAnB)=P(A)+P(AnB) P(t\): 

P (A)~ L 

P(AUB)=P(A) P(B)-Pt:\nB)r 

"f'Ul/.;'f An B, An B '1, An B "l"""'.1.1t:.11111'i1/./''i1 m"i1t..11111'mml111l1tf1 /,5, /, 

'lru' t:.u,,f,"t" 

P(AUB) P(AnB)+ P(AnB)+Pt:\nB)1 t*) 

,, 
P(A) P(AnB)+P(AnB), P(B)=l>(.\nB)+l>D\nB), 

P(AnB)=P(A)-P(AnB), P(AnB)=-P(B)-P(AnB). 

UI £ 'l'"'ll'l. t 11t/ p (A n B )· /1 /1 p (A n B). ,, ,,,,, 11191/111•) "'/''"' .,. ";,/, /'/! ( *) 

t;U11J1a 11U1 £"" JJ 1u1L J /, f.i """""" "ii111 'b4! 1u J"k /)1111/1111111111111. /tl 11111111, "I' "i1 111 'I"' 11" 

l;//L.p ""Uf"'N"'.'1£l' II.I'/ l).,,,/•"111"l'"'/J1m"itJ1.11 11/111111f t t../,,,,'41,,,1 ,,,~,t:.,,,,. 
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i/.b I' p_ UJ U/ b u 1/i"ll w iiuJ LU,} 9m. J wpJ' u/i.i u.i ,eu p nJ w J/r ~w Uf l.UIJ.'I"' [ti/"',/ p 

~t~u1111£t.f!, nr P (A1 ) + P (A2 ) + ... + P (A 11 ) + ... z•up.J!l! Jfizin 'lm-
9wJhui l;, b[tlh A1, A2 , ••• , A11 , ••• UfWuuut:..wpbhp"h u/kt:..wJu11.n£'1b[/t hft.,. 

.ew'bfi nr UIJ'I zwr.f!fi LUiul'uJth11e P"'9wmu~w't t_b'i,, £ ,9m"hl1us9w~ 
Jwutw1_nr P (A1) + P (A2 ) + .. , + P (A11 ) 'f'IL"Ulrf!, nrU/b" P(A 1 U A:! U 
•.. uA11 ) /;wtJwL1u~w*iun/rl1mt, jp 'lbf"'C/.'"t9 mJ Jbqfi"hz g l;lbJlit­

mwp UfWmmt\wpitbrfi pw'lJ'11tftl1m.tf!, Uf"""'w/;ruphbpp pnpbuwt F 7w;ure 

k u'l'I 'l"'zmp A Ufwurw~wpitbrft't f..wJiuUJwuuuup•u/i1nri P t:..uu[1u"hwl11.1.1-

t11L/il 1mtl! 11n11/1111f bt m1!Ull .Pnrofi J;/nn 'i"'UJtJ.m1t (Q, F, P) n ml\ m-
liml1 mfiwJ}ili mm1nut) 1np Jni_fi: · 

h[Jh ifanral! "'It I;, np tLu11/m1! t Jfr 'i'""' iuuzw t"t£,n,-;,U1Ulr 

UfU1111wf..u1pb£pfr pu1qJ'm{J !"' Lf! lflft"hp 

,, 
OJI u OJ:: u W3 u U>_p WI u w!? u 00a.U {1)5' ••• W3 u (•l4 u OJ5 u (•;6, 

••• m1 LJ {I)!? LJ W;1 LJ _m4 LJ m5 LJ Olg = Q. l0 1 n W:! = Oll ~ (.•lJ 

ml n l0 2 n m::J n 10.1 n ms n t.0 s = U>}. 

l.Ul'l UJUIUllUt.Ulrtbrft l)lUJ' UIUfWU1UI up1w'h l;w'/wbtt1/l'wi.1.11(J I"' 'ili.d,, re 11.IU­
rhlft I; llU1t.1frubbl, orfr~uu//J ru1t"fh11, frbtUJbU 'JIWtll!l:l'~n.lt lllU~d1Ui11.J'iu'h, 

'lbU/,.e"'J f;: l.hzur I; 1.nbuithb np "'1'1 '1b"l.fl"'-.t. p.,'/.•pwpi:/_.u~ Ji1ftiibiz 

pnf np 1U.[!u/1n.f 1»"k£pe: 

PAptJmd- IU.f!uftnJmthre t_bb t:.m~UJunuf ftr1.1.1rJ ,ew'ilfr "I'' orfl~.11.ut,. 

/)u11Jw"hiul111.1b111 fl /n'-ittbrft 'lw111.U4wt um::.1f iu'i.iJ'u/it 'IAUJJ!"'J' bp1U.1h.[! 11n­

l"Pl! uih"lfl L'i.i 111'bbbn11f JpuufwJu.1"h1.11fi1 

llwftu11t "'.f!uflnJ'witbrfl '"J" uft1:uibJe 1r/i1/ 1.t. Uf.U11.111Ur..wptbrfr 

1 wzurp r.,..,,,fiup l)w'/."''i.iwfttu~.mi/iJJm'i/'i.ibpf! J'/uupd-b.f!. t_hii npnz'1_mJ'r 

l•rn.Jh pbpqmJ oppbmf111LJ' 'tUJrbtfr t (1)1' {IJ:JI •••J {l)S UjlUU1Ult;_1:up'fibpf!'i. 

i.Jb P'"'ll'hl l)m1_U111U1 r l)w1Jm'bwft1.U"b111ftl 1m'i.rtb r' 



: 1.ut[w'bu.1/IUJ 'f11n/I 1m.6i/'itkp. bp~nL 'lbUJ.[!llL ,/ l;l t'..U1qU1'bwfttu 'iml-fl /Ill. 'b'bb ['/! 

uui[wpU1p1nJ bt u.i[UJd w.[!upnJU11rbpft'b1 /U'b ft'btUJfru/i f:.wi[w'bU1~U1b111_ -

'J1,,,_t'bbr UJbUI.[! I; tfbpu.1Cfrbl .[!"b'i11upq"""'l UJIUU1Ult;Ulf''bhpft'b, 11pn2if.11uf !; 

II.Uh /11t11-r1' f P'f.P'il.Ufttub "JUI 1J' tu'b'bb f'P 9: 0 pftbwft, b /Jb 'llUll (! Jiw'bn fiw -

r"r t ( t:.UJJl.Uuhrt funpwbu.tp,), p'bu.iftw'b I; ·f.wqw'bwl1w"u111-fJ 1m'b'bb11ft 

Ullutf_p"i, 11p11u1hJ'p f!'b'f11L'bmd(!• /tuft b[Jb 'fUlllf! ftw'im'bu11Jnr t_I;, UJhUlJ! 

r/iunrbl t:.uu/u..r'fmtfttu'bm {J JllL'h'bbpft UIJl uftuuibJ' 1 np t:.u11lWUJIUllUUU/uUl­

llll J' I; "'!'! 'l'""P lppqftqwl1w'h ::.u11n'i1ufil /"' 'b'hbpft'h: IJ.J""llu, w1/L'b J'fr 

nt1trbui /u'b'lf"" J' 'fU1z111Ji uiwintuC.wp'hbpft"b UJl""J! I; t{hpwqrht f.un/u.1-

•1u/1iu'b111_[J J'"-'btLr, 'Tbftwqtu /'if.bi mJ 1lft ""'],/'Ji !J' pb 11t{mJ 1.U.f!11pnJ' U1bb­

•nq, ftu~ J'1111 u qn~J'ft9' uu/Jwl /111r111•ft'b t;U1uim" "l"'IJ'wt'bL1miJ: 

Opp'bw~1 4>nral! UIJb t, np 'iLure UJUIUll.U:;IU"Ulbnp£'b lf.9t./mJ' !; 

~B = l :;u11.nqzuJfr 1/pw: /:tbJ'h'b111U1p "l"'111wl:.w1•'hhpft rwq1l111fl1m t1! 

d!"hfi ( O. I) (,,wuuj"'JP P"l"P JiLwhpft p11.1q1fm {J 1m "he. 

Q{[=O, lJl1 
1/'UJbu F UfUIUtUJr,UJ['bbp/' pwqilm fJJm 'b //Ul['bf/r I; '1P"'£l [ 0, l J t:.mu11Jw<l/1 

iu1£pfr rnl"f' ""J'b A l/iJ[J wl' w'l.J'm fJ 1m 'btL l'P 11U.1qJ'111 fl J"' 'ht'• "I"'~'./! 

!'b/,'b f.lrli'lfi l'"'r (£r~"'l""i'r"u)' 
F = {A}1 

Bm rut~UlbJ.J"' r LUJ'l"IP"P :\ uiwuuut:.u.111/1 ~m1/wf11ul1wtmj/1111'b (l'b­

,,, u£'b.y t:.u11f 1UUJ.U1UllUu/11.1u'fs /, 'h/J U1/11uq1/mfl JI.Uh hn['J111qn ,,,,,,,,) J_1u1/•f!' 

p (A) = :J. (A) • 
I 

J'I p"itm"Ulb .L J!'-"t/r "I' l1Lu1e /!""' /11'b1u1/1 ''I"' 1Jm"h/1 uiwu1111::.1ul1iu'bn­

~ 'it I; 'I .'14""' AB ::,,1.Uuu/_1.UJ ,, if.111u1 ~/. zm I,; t.U.11/'" 11tJL l • ,, I' "'l'I "''HI 
ut:.111u'b1[u"} t:.1.11tjiu biu/l'u'bm /ti I"' "bu£['(! I' u.11/111 t•w I"'' 't /, h I"' I u I' m J!u/m-

iu'b L11JtL: /}.'""""""''' ~IUlllll .'11wtl I; u11!Jml 1/11111a/1'h ::,,,,,J'WUJIUllllllll/llu,'i..,,,, 
uJU1'bwl1w'bw1Jr'b 111u1pw,)mf' I"' 'hf'· 11mU1!J'uL.J! t..u1i/u./'bw"1u'im1 [ti l"''b Lrlr 
u l "'1/1111~u11r uuif)J ut'bnt 11f!1 

l:[JL p (A) > 0, IU"fUI 

I I'"' I'"!"",, 1111 'ht .u'bqu./u£l"' l..L.p B upu UHU lhu I' 11 ll( lll J tl mlhu l1 wH n,m­
ufi tuf1 wli11LtJ JUI n A upuuuui1 wp I• 11 putlpuli tug 1Jwli upu J Lhutim( " L ;m-
1.1~£,,,, 1.tJ! P.dB )-m/, "'J"/'it.p't/ ,,, 

PA ( B) = £>J2_n B), 
P(A) 
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p (An B) = p (A). PA (B)r 

111""1/runt/_, ~u11[w*bw~w'i,,,,_fl1m.ttbrJr P'"'l"'""lwur~J"w'h (lbnpbJ"l!, np'h 

l.UUfUl9t1t91/U1J. l;p 'f~U~~UJf.J uwf\J w'bJ"wt 'fb"f.J!ntJ", wrJJ" 7wn'hm J" I; 

UJWJ,f wbw~wt l\iut[w'i11u'tm'hm.[il /Ulb uU11\1f w'hJ" wt UJ'bJ"f1piu'tw'h f:./u.nlrn/b.[!f!l 

1. µw'htJnrl! UfWinrwuurbl I; n 2./r'h1_iud-.J!: Ai (i = 1,2, ... , n). UJUl­

UJUl::,Ulrf! "'It I;, np i-r'I 2/r'hiJ.iud-,ef! funurwt l;r <J•pw5,9 b1 "l'""'"'l\us­

I'/!1 nr 
w) l:fn'hb .fb~ 2f1'i11/wd-.J! /11n1.11w'h I;, 

p) /11nuiwb I; .fJrw1'h ,fb~ z.Jr511/mJ..J!, 

Cf) nj_ ,f" zfr'hi/wJ .[! /umnw'h z.1;, 
11) /11nuiU1t bt hp~1nu/r9 nj_ '"r/.bi/r 2Jr'hij_wd-.J!iibp1 

2. U'wubW~f! pU17~w9wJ- I; 100 ;_/r'LtJ.w'1-.J!fr9, npn'h9/r9 5-l! wpwui 

mth'b: U111m'IJU1ii l\w.fwp "iusu11ut:.11.1~w'hnpb'h 1_br94.mJ" I; 10 z.Jr'ht/.wJ.J!: 

</•IJ1'£bl '£pw'£9fi9 2 zfr'hi/_wJ.J!fi U1piuurwif.np ffi'i,b[llL /)w4.w'£U1~U1'£ntflJnLbf!l 

3. k t:.pw'hnflilhp ~l'UI~ bt yiun111.tf l fi'h,eiiw{ifinilhp/r t/.rJU (k ~ l)' 
Uf_IHU1Ul/)Ul"Ulbnpbt £ /rrwr/rs wt"Ul/u f!'hurrbtn1. t"fUl111Ul~IU"bUJf!l 9'1.11th1 

t:.burbl'"l "liuuriul\U1ptbrfi t:.u11/w'hU1ltw'hn1.,p1m .. t'hbpf!' 

w) pnfnp t:.pw'hnfl'hb l'l! 't~rw~bt iln1.,1'h 'b"lw1.11iu"w'thm/. 1.r"', 

p) pntnr l\p1ntnfl'hbpf! ft'trw'tbt utmppbp t"lwinmlf.iu'tbuibrfi i/_ru" 

4. (O,O ), (0,1 ), (1,0 ), (1,1) 'fUl'flUfiltbpni/_ .JJUIRJU'tnLUnL Jbl "fUl-

uuuf.w/1U1'hnpb'b ~2_,,,,,_,r 1; M 11£1111!, nr/r 1t.nnr11fi'hwur'hbre tz'""'"'"bt,e 

( ;, "fj) l 
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1) U."fiu9nt9b[ np 0 ~ X1 y ~ 1 

= p {e < x}. p { .,,. < y} = x. y; 

2) 9-1.11tbl 0 < z <I t:.UJJ'wr' 

UI) p { I ~ - •t; l < z }, 

p) Pg·"YJ<z}. 

q) P {min ( ;, l/) . < z}, 

7) P {max(~, Tj) < z}, 

b} P{ ~ (E+1i)<z}: 



.J. '1-fr911'-J;! ~' ·lj npn2f.U1d- b'b, Jr*htUJ.bu .J /r1'b7pmJ: l/•mbbl t.li111bjllll 

UJ.UIU1Ulk r'i'brf t.U1'1._UJtU14Ult"'-Pr,_ 'bth re' 

.C.u11Jlll111-11pJ.ut "'r'IUJmtbre' 

UJ) ppUl/lUJb h'h, p) bp~uwt l;l 11pmqU1b L'ii: 

6) ''rUJ'i_nymJ {JprUl/uf! Jun.'Jbl"'- t.iu1_U1hU1~a1t11L{JJ,,,_tl! t:.iuqwu111p t 
0,7: '1iuuiUJr1"'-" bt i iubqUJ/u 4rm4ny*hbpr llpn;.bi 'lf'Ult.'JPY wnfu[wq_'b 

Jb~ni/_ [JppUJ/u/! /un9LL"'- l:.U1qui'ba14UJ'bm{J J"''bl!: 

i. -f.UJ'b//" Ulb'JUJd "ib1.11.J! I; 'bhurbl 'I_"' J'l 'llllnl['[! 1 "J'Ufh"'IP bl'~"' -

up iJ.r'-" l;l 6 J'jtUJ1/nr pU1yiJbL"'- t.iuijiuiliuqiu'i.1111 [J J"' 'lit! qn'bb 11LJ1 iu'b11111d' 

tJt'hl! 1/2-/ry JbrJ: 

8.. •f.ii'bm{J J'-"~ 'bL 1•4U1 JU1b1U LP u 111 um'i11111f! J1'm'l /'P :.!.'i I:,"' /'!If.'/ 'J /1111 /1 
,J/1U1Jt 20-er llpn;_Li p11b'b m 1ujiuJ l'"l"I' .'J t:.'"P.'11.p/r~i' 1110111'b111tf1 Ufw­

"'w ufuiu'bb l"' t.UJqwb1.U/l1n"b111 /d J"'-bf!f 

9. n 'lt,11-1111tLp Ufmpm'liiu~"'I 11iu1fr11i•/• ,11. 2 'IH'lt.L ~ ,n,11 "Uf/r1111u11 
'lb'fu1l1: 'l•urbbt um1frnp/1.'1 "Uf P"'UI~ q'b11111l111 t:.111'bl.l"' t.m1/111~1111l1iu~1111 fJ !'" -

ti!, L {J b 1~,, L" I' \"b1111•m1[11r /, t {J "''II'"' fJ J"' 'b'bL l'l' "uJ/1m1.11l1 r(iHf 11111~,1. 1,/1 
ul/'lt''hu1/l"''b {J t//r 1/l• f'"' pL f'J'" I \u11/111""'11iut:.'ii111 !"'"/" [' /, ~11 

,_k -- i. 

10. 'l-Jrym J! J'fr2u""L' e t.1111/111'b111/l"'~'"' {J !""ti' 'I~"" ,J' ~ k 
k! 

a'1_pl1'hL11 /.,. k a1JpfkL11fa!J r ~'"I' 1i'p21µ111'iil.p/1 'lml"l"'.'J'J',,,'i, \u11/111'i111~11w-
"'"'-fr1 J"'~I! t:.1111Ju1U4#[' I; c~. pr. (1 - p )k --r ( 1 > p > 0, r = J, 2, .... k )1 

J•'btUJJ-tu//v'u /; u11/J'-"L 1J'pp111m/1 \11111'11111 / 1J'/1!_111111~1f111/•,11 l"'"[f/w!I""> 

11 /, J""- 'b'f 111 'ii b tiu l"' i:.1111/111ii111 l1u/i1111 {rl J 111 b /'I 

11. IJ'b// 41nu~119/•ff l__i/_/•PUJbl"' t.u11[111'bwl1w'i1111 /J !"' '1111 /,[,f•J' C. 1,,,,~/llJ­
'i1L11/1 t.u11f1Uf' 1)1U1f111UJ1Uu11u11/11tubU1/llUJt t:.1u1[1111111111· /; .Jj.'i, .'Jj.J, .:.!J,11 f;1,f,.J1/1 

J' piu,/ iuJ' mbUJ/1 411"' l1L l"' !J ,/' £111! 1l ! 1P "1 11 !P 11.J'I- "-/ "'! ,J' ,,,'j,,,, .l "I"' ti• l J, r­
I'" [''/ l:.11wa/1'J/• •//'P "II' l"' t:.u11Ju1'i11u l1iu'b111 {J l"' 'i1111 

12, 1., 111 ;_1J/1 l__ 11' £ J!/, 'um JP £ 1./1 J! p [' 1u 1• /1 ,'J 111'Ii11111 /11 1112/11111 """! f. t /, ,/' /, 'i1111 -

~"i•/ty Lr't""'I! 'JllL/'" '·'iu't 2'"/'J'Pll, 111,,,21.1 ,,,,,,,, 2,.~, 1, '''"""''"' t,1.­
,r /, 'bm iiL t•fr 2"' l'J!/• !J 'I,,, I'" 'I"' l"' \1111/iu'i1111 l1111'i.1111 fJ J'" ~'I', L fJ /, "'l 'I t 11, -

,f L 'iim 'bL 1•/t 9 ,,,,/ L 'i1 ,f L 11/i 2"' r.J!f' !J 'I"' I"' 'I"' l"' t,,,,,,,,, ~"" l1111'i1111 {J J"' 'i, 'i,J, l'I' 
\1u1f111"1w11111111/m11'h1111rn111 t:.1111J1111111111 L'u :.!/ 10, -1-/ 10, .'Jj 101 
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•u,1,2muib" e*i.,,11u.t/i11Jw,;. 9nulu1pJ.uii '".1Juf1nJ.uifo ~wuiw~9,,,p1wJp 
l/k~iu111£'b.f!, np P (A1 ) + P (A2 ) + ... + P (A 11 ) + ... 211.1N!l! Jfozm 'lm­

qu11f£1.11 t, b/tlb A1, A2 , ••• , A 11 _, ••• uiw.111wt:,,wp'kbpb u/ilt:.u.11fwmb'l£Lfi h"ir, 

.f!wbfo np '"l'I 2UJl'.f!1' wb'fJUJ"i.rbp/! pw9wuw~iu'h t.h'il k ,9 iutJ1au.'lwd 

1fiu1.1'itu11/nr P (A 1) + P (A2 ) + .. , + P (A 11 ) 9 mJ.ure· nruilrn P(.l\ 1 U A:! U 
••• U A11 ) f:'..u.11/ui'kiuqw'hm{J J'n'h, jp C/hf''"'lw'b9mJ Jh1Jfo'h1 g l;[lufA'i,,­

urinp UJU1U1W(.,1Ur*hbrfi pu111.J'm.ftl111Lb[!, UJUlmlUt:'..iup'hbrft pnpbuwt F 71u;me 

k u1l'I 11iuzmp A U/iumm',1Uptbrfi'b t:'..wJwuiwmu.rnp:wbn'J. P t:.'"1/iu'hiu1Jm­

'h1np J"L°bf! l1nz1/1111f b'i,, 1mlJwl pnpdp f.bm ~wuiqw1t (Q, F, P) fitl!ll Lu­

fiml1 wfiwJ}l G mrnp Ul~ 1n.p JllL G: 
Gfr/b pnf'af! WJb /;, np 'bLmijmJ' t J'p ljll1'1 1 UIUjUI t,£,f/,i1u1mp 

UJWU1Ulr,Ulr~A1pp pw'lJm{tl Jiil.hf! ~Lfr'bp 

Ol1 U w:! U W3, oil U to:: U w,v ••• , W:i U w5 U w6, 
..> 

llJl LJ W:! LJ <»3 LJ W.p Wl LJ UJ2 LJ W;i,LJ m5, ••• W;i LJ lH4 LJ t•J5 LJ (tJn' 

'•' U)l LJ (,1)2 u U),'l u OJ,1 LJ Ol5 LJ ll)6 = Q, °'I n W:! = Oll 0 (f)~S = '•• 

011 n 0)2 n <.U3 n ltl..J n t05 n u•6 =<I>}. 

1.11 / 'f UJ 1u m w(..w I' b /,I' p t..iuJ' UJ UJW uiurn /11 u/'iJ ~uu[ u./'i11wl1m ";,, m{J /Ill 'b'i,, LI' I! ~.u­

pb t/r t uiul:,,1fiu'bhi 1 opp'hwll, u.1J'h"llrn, p'htuibu 7n1u-"#$.l"j, 11iu\J'1Uinlw'b 

'J/.Uj.IJllLlf t;: 'l..b;,ur t ui/.rn'i.,bl, nr IUJ'I '/bUJ.IJllLJ'_ ptutJIUf'mf'1IU~ //lfrf1bh 

pnl"I' w.e11/1n1f iutb p[!: 

Phr1/uttl UIJJll/rnJu/bhpf! zb'b (.,Ul~U.111111.d ppwp, ./!./llU'bp nr, op//i.iw~,. 

l;.wtJ.w'itiul1wbm/tl1m'b'bbpp 11iu11wl1w'h uw::.1fU1hd1u'b 71'"1.f!md 'bpmb.f! pn- . 

l"I'I! mlu1/i b'h m'bb'hnuf J'pu1Ju.11fw"i..iu'J1 

Uiu"w'"b IU.f!UpnJwitbrfi m111 11pi;1nbJ'e ll'P1. 1t. UJ1UU1nJ(.,U1p'bbrfr 

11wz1nfr ~1.utfUJp t..w1[1U'iJ1u"ut'i.tmfrl!'n'btbre Jpu1rJh.1J tb'b nrnztjmJ: 

f>pn.e, pbriJiud- o11p'hiuJ1,nJ' ~"'rhd! t (1)1' w:.?, ••• , t.06 UJU1utiut:..mp'hbr/li. 

1/b p111'fpb/ t:..u11/u111U1r t:.."'1/1uhiu~1Ubm{J /nLL°hh p' 
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unJ.m.,11u/11.11'fL1njl J"'-"j/kbp. bp~llL 'fbUJ.pmJ l;l f.un/_U1'i.tm/1iu'hmfi/ J'u_f/i.,b pf! 

1U1t/_111p111plll.J h'b urqtud- 1U.[!upnif U1'tbpjr~11 fiJ•b Jr'btUffrufr t:.111q111'bm~m'b11L 

rl111t'b'bhp Ufbui./} I; qbpwqpbl ,e'b'bU1p~tJ.n'l Uf1UurU1t:.wp'bhpfr'b, npn;_qmJ I; 

rwh /u'b'l-ftP lppqp~tuqwb "f"'lJ'w'b'bbpJr9: Opp'bwfi, h[Jb qiu"I! ftU1'bn'bm­

'nr I; ( t:..unf uwlw /unpw'bwp7}, p'bm4iu'b I; l.wqw'i.twftiu'bm.ftl 1m.."i/iibrfr 

""IU2fi*b 11/rnwbJ}t [!b'l-m'bmJe• /rn~ h/tlb l:f"'nf! l1w'bnbm•/11p J__/;, UfhU1.[! 

f!"i11nrhl t:.u.11J1.Ub1Ufiu/l1111 {J J'n'fi'f.ibpp UIJL upmnbJ, np r.wJmllfUIUllUU/um­

•fll JI; wn- '1..1.unp lpfr'l.fafiml1wb ~w1r1ft11L{JJmbbbpfr"i11 l/,JuUfbu, unfL'b Jfr 

n'bfipbw /11ilu11u1I 'Jlllzinfr "iiu111wt:..1Up'hbpfril UJl1ur,e I; tJhpwru1£l f..mtJm­

usftm'bmfJ 1m"h'b£p, ,,Lfitut/.Ulrt/_htnt/_ J.fo ftn17Jp9 \ pb rtJmJ- IUJ!llfrnJ w"hh­

,,,,, JrulJ J!m u qn11~J'fi.t/ int/_1wl /u'b1u1fo'b /:,winm 11 "lw!J.w'b'bLpni/: 

0 r Ji t w ~t t/JnpJ.[! IU '"' I;, n11 ftLure UJIUUIUl::.Ul~UJ'bnpL"h '1.'ltJ"uf I; 

.B =I ~mint[UJ«l/1 1/rw: l;lbJh'bu.iur UJU1111mr;mpil£rfr rUl'l''"' [J 1m t 1, 

r}'hJ.i (0, I] ~1t1m.rJ.1.1.1Jfo pn1nr ftLu1bpp pwq1l111[JJ''Lb['· 

fl{(=o, 1n, 
l'UfLu F Uf1.Uu1mt:.~pth.11/r pwqJm {J/1111t l1wpLJp I; 11/rurll I 0, fl ::.wu,,Jiuafr 

~u1L['/r f'"l"P UJ iL A b'u/tl1.U[11U'l.J'111{J1111 'u'bl.11/1 1rn1q1l111 {J Im 1'11 1 n1111'i1.J1 

'u/,t l.LphEJ/i J_u11fr ( Lrlizut"" {J 1m 'b )' 

F= {.-\}1 

Om fflU.[!tubJ.J"' l' "'J'IUf P"P ..\ UJUlwwt:.iu11/1 t:.iu1/1u'bwl1w'b111 fJ J"'t [!'u­
.,, "hL 1',e {,UJJIUUflUUdU 11/11U1"i1 /, 'b/I IUf'UI c11lm [J 1m'b tn 111lu11/11 !'''""} J_ 11.11/rl!' 

P \) 
_ :i (A) 

{.· --· 
I 

l'I 111tLL1/11.11"i1 t . .J!.lllt/1 "I' l1Luie l!""' /11'u111•/1 "t"' '""'"''' "flUllllU,;lll/l'ut11-
~.-,, I; 'UJtJ.1111( AB :.iuu11/_w'1/r 4_11wt ~/1;_m { t:.u11l1111t/_L1 1 "I' 1.UJ'IUf/~11 
wt.if 1u'b1[u1J f.wtJ.w1'1.11~11.1'b111 {J ,,,, "i./'b/,,l'f! I' u11/"'1'"'/'1111J' I~ 'u l"'l "I' "'.J!1-l/1n­

~'u£11Jri11 IJ.l""IP"ntJ, l11u11111 ,91[w~ (' u11lJmL 1/rn11a/r'b :.,uJ1u"11ummu/11mb1111 
11Jm"hw~w'tw1fa'b "'"'rtU'h" f' l"''l,l'· 11u1m91u'b.J1 :.uu/w'bw~1U'b111[ti1wt /, 1,1,­
u J_ u11pU1~u1't 11LL1f..J .w'umJ l!' 

l:(J£ p (/\) > 0, l.UUJ"' 
P(AnB) 

p (:·\) 

'f'1.UttL11111/ti1111 'b'u .w'btJ.U1'ul..l111 LhJ.J B upummli m11f1 upuJil uiliml1wli fi m­

ufimlpuli11Lp Jntll A UJWWtul1wpl• J111rnlpulim9tfwli u1mJLl'llllimf k 'b;m­

~11£1111 /,t,J P,(B)-111/, IUJ11/i'b.p'l/ 
; 

PA ( B) = ?J~~n Bl, 
p (A) 
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t/...bt'f.'""llw l!i"llUlr'iu/iuJ. 'lnu.fu1pJ'w'ii '"J!ufinJ'IU/P ~WUJ.1Ult9m-{tl/1UJ 
1tt"wurbt.e, nr P (A 1 ) + P (A2 ) + ... + P (A 11 ) + ... Z'"l'.f!i! J'fiz111 ~ni 
'liuJ'bur I;, bfrlb A1, A2, ••• , A 11 , ••• "lutuimJ:.iuphbpt w'hf:.mJ'winb'IL[/i M 

.J'-"'t" nr IUJ'I ziurJ!P 1Ub'f1UJ'tb1'l! pm9w11m~mt t_h'ii "' ,9mtl1w9w 

J'urn'bUliJnr P (A 1) + P (A2 ) + .. , + P (A 11 ) 'l'"-J'1Urf!• npUJh" P(A 1 U A:! l 
••• U A 11 ) t:.uu/mbmf1w'iu11[rl1m..t 1 J/r 'lbpwqr.ub9mJ' JL"frt1 ~ t(bJ'U. 

urwr '.IJUllnW::.mptbrfi pm'lJ'm{J f"l. hf!, Uf.U1U11Ut:.Ulrtbrfi pnrbuwt F 'llUIUJ 

k "'J'I '1-"'2."'P A UJ'"uriul:.11..1r'hhp/it t:.mJ'u.1"1mu11uup;iu'i1n.,_ P t.u11Jmilu1"w 

t,,,_p!'11.'i1e 11nt•JmJ b'ii uu/f'"L tfnrC!fi t:.h111 lt'""l"-'",j. (Q, F. P) nu.tl\u 
li.wl1 wGwJJdi unup \ub nt.p Jn di: 

f:(Jb •rnrC!f! 1.UJh I;, nr 'bbu11/11uf I; J'fr 'i"'"' UIUjUI 1;,L,f1.i1u11U, 

"l'""''"t:.'"rtLrfi pwqJ'm-[J 1m 'i.,l! "Lfi'bfr 

... 

OJI u ID:! u (1)3 u w_., 0)1 u to!'! u U)J ,U l0;;1 ••• ill;J u (114 u W5 u l•Jn' 

••• °'1 LJ (I)!'! LJ W;i LJ W4 LJ U>5 LJ (06 = Q, Vil n W!! = (!Jl 0 t_•l;J = • •• 

= oi 1 n to!'! n to 3 n 1".i n to5 n 016 = ©}. 

IU J'I UJIUUIUl::.IU r th rfr t:.wJ' IU Uf IUUJIU 11 /11w t /)'""'" f11wl,wiu11-(J /Ill 'i.,'i.,L Pl! ~-­

rb Lfi I; uiut:.1fiu'i.,bl, orfi'i11uf11 IU/'i.,Uf_hlll /rbl_Uf_bU 'Jn#IJ-~~'i., UU1f:.J'1Ubdu/i 

'lbUfJ!lll.d I;: 1.b2111 I; 111/rn'i.,bl, nr '"/'I 'lb"l.l!"'-,f_ puuJ.,,ru1r1_1UJ ~tJi'hbii 

pnlnr u1J!uf1nJU1'hhre: 

Pbrif.IUJ Ul.[!upnJtu'bhre tbh t:.tu~1UumJ' frr.ur, ~miip "r' orfitU14, 

J:.tutj1u'iiw~1Uh111/rl/m..'b'i.,bpfi 'l'""'"'J"'iJ uUJ~1ftu'i.,J'm'b 7bUfJ!"'-,f 'brm'h.e pn­

Lnrf! urb'Jfr L'it ,,,_'i.,J.'imuf .Jpiu<l1UJ'U1'LUJ~t 

Uiu"UJ-'h '"J!."finJ'UJtbrfi m11.1. uJi1:111bJ'e. Lrl11 1t. "f.IUU1a.tr:.wphbp/i 

'JIU(_urp l:.iu1f"'r l:.mij1.U'bU1"1Ubm{tJ J"'-'i.i'hhrf! .JfrlUf"lb~ J_bb npn;_quuf: _ 

''(tn.(!, pbriJ.IUJ orfr'biuf1mJ' ~IUrhtfr I; l0 1 , lt)::?I •••I {1)6 "flUUllU~~r'i.,brJi'i. 

qb rlU'frh1 t.u11/m mu r f.tu1/m'i.,1U~U1'i11n(J 1m'it'i.,h r' 
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!:t 
( \"') d 

I -(iilJ V)-rl = (H) vd 

/1,J'~i/,,fm •/111-( g)Vd if''!'/ -, 111'/~""1, 

-mi11, 'I ]1"!l"' .11r111ln !lm.rHm!J1nl1nnl1! •l1rm~1111mmln \' !J rnr,hu!lmlimum~ 
-m·H um l1m !1nq1rm In •I •Im Hn11nm In 8 ,,.'!7 ,,,1'1~"'1''1.."' 11,11, 1111 p/ mJ1,JmJm"J 

(V)d 

(flu\'> <l 
"''""' 'O < ( V) d ?Pl:/ 
117 I' "''I, '".f'4;,,," '1, ml1miJ1rn 7 m.J 

-111/,/ '1,'"i l'f "''!"'lln"!mfrm": if1!mG,,.,1nu •'111,1111 p/w{1mJm111 ~iflm~ml1mri,m7'm4J 

111111 • .'""''"""'mlnm.rm':: 11,1/r1l111J. 7m1/1111 1 ¥"'foli 11111ml1 '/1u111/ln11T11 111,ifJq'l,",,rl' 

-111/,,if m 1/ 1111111 ~ '/ J' 11111 nr1l m/1m ,/ 171/7 'I,'! wl p/ m11,ml1m11,nr/1m4; {Jmf1'1,m l":t"'n 

1111lnl1Tm 1/11 •l7fol111,11m~ ~ m?'/~ :n11l/1 1/f"'f"n"'':: 8\' 11111/rlib ..) 11,7J 

-1111,mlrm'::"'"""'" •/11,mrfm/,, 1/111111..11/ rn1117 ,7,,,,1/1 ,},, 1/11,nril' '-}' '1,"'~'"'1,J ·1,fm 

. I 
( \' ) T; = ( \•) U 

Jl1/1 ml (•m/111 ,,,,,,, J"/ "'1, 11,ml pf 111,11lun1lm p/11, 'I '!,"'"/" ntmnrlnm /1'"~ if '1, ?'1, 11r£· 

-11,.J '!:."'!pf "''1,'"//'"'1,"'/""'J 1/1/m":mmm/r. \"' tJ111/J,,f,i1r1 ,/ mll11,rnifmJ "'f} 

r{v}=.:J 

J '1, ,,,/pf,,,,} ,,,1,J.,) """ l ,, b 7 .J 7) '!. 7'f"' 
if'1~111/" • 1111, 1111p/111,Pbmd 1/1/•/'1,'1, mi p/ "'.f'bm.lnrpf11,7 \' '!,i"' Ju]uJ qJ7rnq.,, 

1frrn/1111m': It • 0 j 171m/l1 i 1/l1J111l1 ~ 111~ p/ ru.rbmJ 1/1l7~J,,,4J""nnrln .::J nq/,,Jy 

1 f11 'o=]}u 

•1}11,-,,,lp/11111bm.J tJJqm7~ 1l11lu.J t/f'"'""'"~ [J ~O] t/11,fl't 

il11, 1111p/111pl11T1,J tJJ711,Jm4;muunln JmU1'1,'1/1!/1•) :1T1JJ, 1/f"'/1mm':: / = 8\( 

~ 111111'Gb '!,7J"'1,"'~'"'::"'"'"'J,, ilm7~ 1/u '~ 11,i"' iJ"?Juq, 1'1 rn '1, i/ JO 

:p11J7'1,'!m.r1 ,,.,J,, l1111111nr~ 11,t/11/,'!."/ l111i/1111 /lif.rbu~ n ,,,j !' '1nt/ '7'uJ 

-'1'!.'".f'utJ11if m f'rnfo1l 7d , h'tf.f'Lu'1 {r 'fouli/11lnr7'mhb 'J7'1,'1, wl pf m'!.m~m~ 

-ni/1rn':J 17JbrnJ7/1 ~ i/1117/n 11,ifJ .7'l,J111~nr111mln tfui?m-L !' 111Jli'1,11/ mqJ~'Ju"1 

i/J' 11,7!'"' 'n7lnni1J :'!tJJq11,11,111ip}-,,,'1urnr": '1,IT11/"''1ifbt/1: tj111nb -1/im ~ J'"lll'!. 

-m11/nm111mlnn1.µm':: Ju 'J''Jur11tfn lf m ifJq11,11,mi p} 11111,m~11111,rn/11n~ lqJmfl,iJ 1 
i1'ur1ln ·~? Ju/""'!."'!."'~ ilumb 'IP/!/ ~ni/ ·ilr'"'!.111-£'1,il tf1'7m111/11 11,fJmum 

tJ1lq11,11,wi p}111'!.mlJm'1,1T1/im';J ~ 11,m'1rn~J ' (£Jrn11,mJun/ "!/""'J''"'j} :, Ju/t 

-"''!."'1,"''1 il11n1b 'IPh ''1"''!.ifJo :GtJJ!/11,11,'"J'imln 11,m'1'"'1t/bi/1: if'1/,'!.11f "/~'!, 
~ pmp'ZuJu ''1,1/Jq11,1lm';J"'111mln lw.,,'1Jm'!.'1,it 77JlunJq1' ~ i'rinqln J!/11,'!.wip} 

- m'!.m~'"'!"'.,,'"':: tJntJln"l'!.t/ UJ 111,tJJ!/'!.'"J'"t/ni!'nr f"'.,,UJ 'VI r-,uJmJmpmJ 

11J 'l'!.'1, mi p/w11, '"""''1.,"'/r'"';J 7~ J1 mil'lnqfi w%Jq •J.q'!/!, mi p}w'!.".1/"''!.m1',,. ~ 



II q. lfl ft lu 

''\ 
\ ·; } 

·" ,l 

\ 11. ~l:ipl.rnttM1 lftn~obpf!:(tPnpabrl' ~ntt[mJ ht w'b~iu/11, h[rlL l'!'r"'­
.JJ'"tz1mr rpnpamJ "fUIUllU/:,Wpp "fUIJJu/ba1~w'b /)w'/_1i1'hus+11.1flmftl1,m'h(!1 °b1i1-

funr'f rfrnrM~rfr· npn;_wli/r usr111mt./Jtbr/r Uf'"JJ"''hnt[, +wJ.11111! J.m.'bfr "'l'I 

il1u/11np7 .pnpabpfr wr111m'ir1{11bpp91 OpptwlJ, 'JpwJL' ''" l!"''bfr IUb'lauJ' 

"blunb1fau '/bppp ~u.11f 9.r/r rus9 Ju.1t "i'"JJU1'bw~wb t:.u.11/U1</1usl1wtm{J1m'be1 
b[tlb t:.ui1ur'hfr ht 'bw/11np'f 1/mpAhpft npn2w~/r U1P'IJ"'-t,e'bhp[_1 1 l1mJi1111.! 

t_llL'bfr 11.11'1 1/mpAbrfr 1.1.1p111mt,ethrft.9 £. 1mrw.ewtt_1mr •/mpafr t:..uJwr 

f:.u11/umwp I; ~ -/rJ lJ.l'I uiwur-b.u.tnm[ 'I pwJfr 'blw11f 11.1"i,, t.w2np7w"w'b 

1/mpdhp[_l "i,,bp//U1/w9'1.muf b'it w'b~u.r/11 'pnpdLr_: zip;_1.n '"J'l"ibu /_;L Jp 

J!"'bp w
1i1C1w1f 'l'"nl! 99blm 'l"f't)l1.'lmfJ 1mt'bbp[_1 'irm.l'b"ib" w'i1~w/11 1"'l'­

'1bp b'b, :,;.us'i.tp np ~wnp nph.I; 'b/1111np pw9Jusft Uf'"Jifw'h11.1~u.1'b l:.11.11JU1-

"itwl1w'hm/tl !"''bl' 1m pm.pu.1'hJ..1m r 1/mpJ.nuf t:.w1Jw11wr I; ~ -p' w'b"'"'" 

"bwf11np11 .pnp'1bpp wp111111..'ir.ethrfrs: f~"i,,'lt:.U1'hp111"fbu, hflb m1/J'"l w11a1p­

~11.1'bbpfr 1u.u1pfm[J1m"hp,'I "iwm11.1t:.U11J11.1'h ""r"i"'/ t.~2."I''J"'P'"f ,Jbrs•J111..J 
/_; Jb~wlJw"h u1n11.1pf1w-, f!.'iJ'/ npnt_d JnLf'IUJ!Ulifi/nLp 1mpdp,'f f:.b1.nn 1Jbp9-

1/wJ- U1nU1p/1wt ~r"/i"k 1_hp1u'11i1pa'1_mJ I; PU1'1.Jm[rl1wii Jbp_, · '""l.w 11117-

"IP"fr tfmpilbpf! "tfo"kb'b m"h1l.1D/r11 
('1-Jr9m,e "UIUIUl['qm.J .bf, n iu'f11l.w/11 1mpd.bp1 [_l'iJ'J npmJ Ul/.'f n 

tfinpabpfr9 l"'-rw.ewtt1mr/r JwJiu1,,wft A "1111111wr."'l'P l:.u.11[wftm"m"k111..­

fi1im'be. t:.Ufuu11uuinL'b I;' k t'..u11/1»uU1p t p-fr. "l.'"t:.w'h2'/mJ (- npnzbL '"l'l 

n tfinpAbpn1..J A UJIUurWt.wpp m w'b,,wrf · mb"'fr m'itb'bwim. /)w4_n1'bn1~w­

'bmfl1nL'bf!l 

n. tfinpabpfr J1aJw'bru1t A "l'Ut.nlllf.wpf! ftwrn'l t mli,,,, ni'bbLw1 m 
UJ'itywJ mwpphp hqu/inu~'bbpm/) opfl'biu~, +1.11rnq f; urb'l.1- m'bllLa.u1 t.b­

ur'-I"'l f:.1»2_nf''l'""'"';,111_(tl 1wJp' 

A, A, A, .•. , A, A., A, ... , A .._ ____ _, 

A., A, A, •.. ,A, A, A, A, •••J A, 

Jiu11f mil t.iur.nr11w~w'Ln1_p 1wrf pt 11.l'f"IPul- t:.wtnr'lw~a1'bmp1m'b'bhpp [il/i­
q[!, npn'b9p9 J"'-l'"'l!'"'bi.1mre "l.wrm'bwftmJ 1; m U1'it1puJ A "- n - m 
4~ 
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w'i.u1wJ" A. UJ1UU1U1t:.1Urii£r, r..u11Ju1111ur 1; ,,,l;,, 1u1wtw1/1brl! l"'il!t, nrnii-. 

9 ,,,, A UflUUllUr:.Ulrl! r:.u11fU1r lf.UlrhLI! J; etuirht m U1h1/ b'lUld- n uib,.,h­

rl!.11: IJ.qtbph !;1 np Ull'J {Jpq{! t:.mqu111U1r t- WJ'h 'llll'fnp'fnL[J!'nbbbpp 

[i.lqptJ nr "Ulrbtfo I; ""''l'fhl n 1un-,,,rl1wtbrfo.11 m-U1/[1Ub, w1ufo'b,cii' 

c~ -p'iu -n +nrahpp Ju11lw'bw" A "JIUU'IJUt:.1ur/i m u1'hcp11J" uiL'lfr 1ntb­

'bwllll.- npn"bht/r t:.1Ut[wb1U/f1Ubm[il J'nbf!1 w11U1'b,9 'hzhl'u, [ilh pbj t.wp_np­

'JU1qw'bmfil JIU,/ p 1 /)wqu1111ur t- "bz1JruO- pnfnp t:..'b111pwi/nr t:.wpnr11wl1mtm.­

{J/m"i/£br/r t;u11/m"imd11Uitmft1 rntthrfo 'fill J"wrJifn A "l"'mwt:.wrfr np£1; 

t:.wpnp11111;wt111 {JI""' p ( orfrtlU;, IUlllUj_pt) m-W"JUIUI"" frr1u/11Ub1U91fm~ 

r.u11J.w'hwlJwflm /rl' 1,,,tl! 'lui'bm ,f L'LJ.! t:..u11Ju1_tiut,w"hm{J 1111 "htbrfr rw'lJ"m­

"lwurq1f w4h {JbnrhJp r:.Ul.rwaiu1t' U1"hfpu/11 Uf'uur•uf)mptl.rfr t:..w1f111r· 

P(AAA ... A AA ... A)=P(A)·P(A) ... P(A)·P(M·P(A) ... P(A) -----m 
m "'"'"""' 

n--m u1ht1unl 

=P·P·P· ... p·(I-p)·(i-p)· ... (l-p) =pm·(l--pr 111
: 

~~~~-----~~~~-~ 

(~UIUlWf..Ulrfr m-IU"JUllll/i/J ppu1/11Utu191f wh t:.1m/1uh1U~1JJ'iJ111 {d J"' .,,,_, tl 1/tnp­

dbpfr dw1f wbU1/1 9w'bl1'"9md- '"IL f.1Up11p11w"U1bm[rl 1u/i1 '1£ "1.P.""', "bm 1t­

u1lw t.un/womp lllfi'hp pm( I - p)'1 m: l•rn,c 1 wJL'b Jp '"Jl t.u1pnp11m~U1-

hm/J1111'h, np Uf.Utpmtw/11111! t rn Ult'lmJ A b n ~~ m mt'l'"'" i\, '"·r 
.v'i/kU11141u6- t:.m tnr'lu1l11u'bm[J I"' tfi.'I ~u11uppLp1//t ,/pm1t A-p /, A-p ~iu­
y_nf''Jmf1U1'bm [J 11u'i1 /11Uf''l"1.• /, '"I" 1.,,J1pnp7 t..1upnr11u1l1111t111 ftl1u1t fit"" 

l1tu"iuu!IJw'b t.1uJmp 1l£'i.J_! ~11m1u"b111t,e fuu 1t [ri1/1t1[ p /, ( 1 - p) p•u'l-

itu'Uf.'"11111/rtLLrfo '"P"'""lrJU1lf!1 Jfriu1t 'II''/."'~ '"ll ~"'l''lmJ' npf! lP ""l'lr 
pr~· (I - p )11 m "'P"''"'lrt"'lP '/!''"' 

IJ.l'"'IP"m/ np11£l11/! f.u"/1u'L1ul1111£m ftl1m'bp, LfrJ.£ '"If, Lzu/i.1U1l1£f,J" 

p n ( m ) ~ "'" '11/rt,, 

J> 11 (m)=£m•(l-p)n m+Pm(l-p)n m+···+Pm•(l-p)n 111 1 

(2fi) 

Cm= ~J~=-~)- .. (~ m +_I!_ _ n (n 
u J .2 ... m 

m + 1 H n - m) ... :~ 2 · 1 
-

1 · ~ · :J ••• m ( n -- m ) ... :1 . 2 . I 

n! 
----~-

m! (n - m)! ' 
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AnpbJfs bw/1mr1 paubwJ.kl! 'LIUf'blft I; 'll'bl r..bmklwl ftbr"'i' 

l Pn (m) = n! pm qn~m, ~ (27) 
~ rn! (n m)! ,,_.) 

npuib'l q = 1 - p: 1Juru.19qwd- (26) k (27} pwbwAklsp[! npnznLJ ifs 

Uf1UUIUl/)IU['/t !JU1b'fw9wd ffi bpfrnurhfq1/r [Jqfr :..1.11qwbwftw"i1t1t{l1t1Lbf! 11 

«f_1npd.bp/t JwJU1b1U~: l1.1u"lbu, m-pb UllUlni/. 

0; 1, 2, •. , (n - I), n 

Pn (I)= npqn-1, Pn(2) = n (n - l) p:? qn-2, ··]· 
1.2 

P11 (n-1) = npn-lq, P 11 (n) =p 11
: • 

p n (m) :.u11JU1bU1~w''im1-fJ /lllbbbpp wpJb.j!fsbp[! ( q +pr bp"wb'JwJ~fr 
tJ.brl"Ld-llL[lruii UlblfUIJ'hhpb b'h, f!UU1 npllLJ Pn ( m) ~Ul"UlbU1ft111il11L(I 1m'b(! 

qhp[m4'm(t1Jwb wJb wb'lwJ'b l;, "l'l! "l'"f'"Lbtu~mJ I; pmt 11.~iibpk I;, 

np w!'I pn[np t:.111q111il11.1ft11.1'hm[J1mililbp/r 1pnJwp[!' P11 (0) + Pn (1) + ... 
+ P 0 (11), f:..wqwuiup l; (q·+ p)1', iu1ufoii.f:!i/ u"l111uqt11l Jpu11/nppii, npnq­

t::.burk P0 (0), P11 (1), ... , P11 (n) (tliJhp[! l/'P1. /um.Jp 'fwqtln'l wiil)wJw­

UJb'l_blfi UJ.11.1mwt',wpiih11/i t',iuqwiiU1/11.UiinLf'JnLbbhpt hii: 1'pur"'r'L4."'J pnp­

abp[! LtntiJmJ hfs PhpbnLLPP pnpd.hp ( Jiu(llu.lwmfi'Lnu 4. PhpfmtlfrP 

u./im1-ilm/, npb wniuppb iub'l111J 111.um.tfbuwpph[ !; w!'l"IPufi pnpabre)r 

(26) pwbwJ.&b pf! ftntqmJ bb /lbpbmlPP pwiiwM.tbp: 

0 /' p 'ii iu ft 1. flpnzht 'fhpp/r 5 iub'lwtf piu9iJhtm- 1)1»qwiiw'Lmiim­

Jil1m.iil!' 'lf'UIJ[! 10 wfs11111J iihurhlnL '1-h"IJ!"LJ: ll.1uuib'l_ pnpd.bpp [il/ii/(!i 

n = 10, thrp/r piu9 iJ.bL"'- l)iuq1.Ubiu~iuiln1-f'r11_fsl! l"'-l'"'J!"'iilJ"'-1' pnpap 

JiuJwlliuf p = -
1
-: fl Lump npniiblfi t.mqwbm'fwilm(I JnL'hf! {26} pmbw-
2 

M~Ji t',wJwaiu1t _ q[/iiip 

1 252 
·-==--.J 

210 1024 

0 /' "lt IU q 2. '1'Ji9nLJ! UJUIUflUt;Ul~IUb d.kmJ_ n P-P..P2 "l"'f'llL"kwiJ.n'l 

UJiJn(lnuf P"'2./111_nLJ biJ· 'l:""l.P N Jnlh'tm.liibp: flpn;_bl JJr PUP Jbp h 
Jnlbqn1.l'hbpp bpkwb 'l"'lni t',Ulqm'bwlfwbnL{IJnLiif!.1 b'bJil1.11'JpbLniJ1 np Jn-

11..qn'-l/! bnLJb t:.wqwiiiuqwiinL{IJmJp qwpn'f l; bpkiuil 'l:Ull 9111b~w9wJ 

pt£.nLd & tf ntblJ.nLLP f.111Jwp uriJ.Jwl p1fmJ hpk111'b qwll! lf1.11/unLJ l_mbp 

"'J'f, pw"kp91 /jib pbj_Ufbu b'b piu2/uiJ.wJ- JJ"'-" Jnlb'Ln1.liibpf!l 
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b[ilL uful.11/UJuipftnrht t;UJJ'UJpb'b.[!, nr N J'nlLftm/kbpp9 J"l.I'Ul.[!U1t­

t1mrl! t.U12nr'l-UIPU1I' UJ.U1uiU1t:.m4mi, 'IPI'.[! I; qpm1{nt.J' iu'isn(rlnuf, ft11L.'bb­

'i.itu'b.[! N m'isftiu P' pn pdb r· f!b'I n pmJ' ,f b/1 ,f nlb/1111 ti!' Ult/JUI l p llP ,f bl 
1 

c'iifiiblnL t:.mqiu'bm1tu.1'i.m1fil1mi,l! f.U11_uwU1r 'ttfo'isp p = -~-Jr L, t:.LinhUl­
n 

ptup1 N J'nlb'tnLli,bpp9 u11/JUJL pf..2p J'bl h 1fn1b11ni l f!'ii't'isl.l"' npn'bblfr 

t:.JUqm'bmftmi,mfl 1m'he f!UU1 (26) pm'iimal~Jr lufo'isfi 

( 
1 )h ( 1 )N h PN(h)=C~ -; . 1--; , h=O, l, ... N: 

12~ "lwmwfiw(l~ h111J.nuilihp~ wuhllwfiwl[wllw4wll p~l[[!: 1"J11n1Ur'r 

qUIJ pnpdbrft JuufUJi,mq A Uf_Ultntut:.Ulrf! i1U1rn'"l I; brbUl'i.i CJUIL m 
JU'i.iq'"J', l!i,'I npmJ m-e 11Ulrn'"l I; f!'b'l-mtLl 0, 1, 2, ... , n U1prlL.etbrJr9 
npM; J'bqe' 1mpm.[!m'ht1mrl! npn2U1f1/r l:.1»1/U1'i.i1uq1Ubm {J JU1d p 1 "I'l! npn ;_­

•/m.J' I; (26} pU1b1Uaf.1ni/_t 

f//u.1UJU1r.,1UI'P bpkm1f'i.i/,1,/r UJJb f'/11/l!, nppr;, r..uuf U1UJ.U111111w/11m'b111 J' I; 

iu.IL'isuufhJ t:.m'/_U1'i.iU11tUJ'bm /rl J"' 'bl!, 'tn l'/"''' I; UJ.U1inmr..wl'f' L plua Ll"GL pj1 
w1J'Ltlwnwqwfiw~wfi pJ•tl: 'J•m'hL'is./!- Ufmu1mt:.u.111/t Ll'b,,,,111£1,Jr '"!'I 1mfL-

'bmf)U11_U1'iJUJqU1'b ftl/u/f!i LfrlL ltmmUJpi/_mJ' Li, n w'i1ftw/11 1/mraLp L 1111-

l'mJ!Ul'bt_J"' r 1/mpdp J-mJm'bUJ/1 UJlllUJIUt:,Ulr/r r..m1/U1'bwftm'ii111 /rl I"' bf! 'bm ,.,,~ 

I; "'- t:.Uli/_UluUlf' p-pr (2fj) l'"''b'"J.Lfr t;,uefwaUJ1'b Lr't"'- frrmr r.,,,,2,,1,,1n,1 
UfUllnUlt:.tuptLrfr LpLm'b 'fUll"'- /rl1Jli11Jr' m-/1 /.,_ (m+•)-Jr, t:.u11/111bwl11u­

bt11/ti1,,, 'is'isb re' 

p - n! pm qll -Ill, 
m- m!(n-m)! 

r) n! pm+1 q': 111 1 •• 
111+1 = 

(m+I)! (n-m- I)! 

n! pm+l qn- m I m! (n _ m)! 

(m+I)! (n-m-1)! n! pm q11 rn 

11- Ill p 

q 
(2~)-

ll~Lb1,L I;, np L1'P m-e J/,,hu'ism ,f t 0-fr.'I 1lfaLt_L n, '"I" t_UlrUlf'Ll'm­

ftl /"'-t f! 1Jrn.ei1U1iim ,f t, "'I" Jrf1 .p.L' 

/:,,,/.9 
P, n·p pll p 

--
Po q Pn I nq 

Ill'"" /r 
... 1 !! ~ " '" ,, ,_ ,, P 11 (m )-/• •/• ,,,,, "'l' £ 'i1 ~'I I' J,'j, I' P111' 

5l 



~=~>P2 >~>···>~=-p-: 
q P0 P1 P2 Pn-1 n q 

bµ.1/11 bj,{Jw'lrbit.[!, /ilb •/rnrJ.brJr n /tl/r{b w1t.f!iut d'bJ- I;, nr 

np >q, nq >p: 

(W) 

Y.n '~"I.Cm# (29 }-/t.'J b'lriu~w9itmJ Lt.[!, np 'lfrurwp~i/_n,,_ t.inpiupl4f"" -

fil1111.i.11!' Pm~,.b P".f!rn1'b111.1f t J'b~/ty Jbd- u1prlb.eJr!J 1lfrtJ_l1 J'/;/tf1y 
Pm 

P".f!I' IUpJb.el!: 
1
fJr9"'-.[! 'lnJ"'-fi/1111.'b m'b/r J'fr iu1t"lfruft mo . mJpnn /rlfr1J, 

"I'/r l:,~uJJUp JU Ju A.1;11c1iupbp1n(il JllLtf! l;u11JiuuU1p I; Jb~Jr, 1u1u/rt.[!i.' 

P1 P., Pn1 ->-- >-···> - 0- >1 
Po Pl Pm'l - 1 ' 

p 
mo+I == 1, 
pmf) 

~wJ' 

IJ.n 11b "J.j!llLd' /.U~tbr/, I; 1 nr 'f n1mf' JllLt mtbiJ "f.UIUlWt.Ulr/r b ['hlUt 

'l"'l"'- ,u1J'b .tµ1t;JUJ/_wtiu~wt /iltJbr' mo k mo+ 1, npnil.[! ~wrblfr I; 'l"'ilb1 
l)bmkJW[ l:,,µ1qµ1uU1pnufJr9' 

pm 0 +1 

pmo 
= l, 

n - mo • __£_ = 1: 
m0 +1 q 

rn0 = np - q, m0 + 1 . np + p: (·10) 

ftul1 ,w,,t 'lb"l.fl"'--"J hpp Ull'f"ffrufr wJpn'f2. mo /ilfrif. 'ln111i.frl1m_t 

t_nLtjr (UI 1u/r.~.e-f#' np - q fl/11/_l! unf pn'lt P/r1 tt ), mo-ni/. tzw'bw~ht.[! 
p ,,,,,t wJpnn f'.J11/j!i npft f:uuJ'wr ~ /:,iupmpbf'm.fl111Ltf! Wnmp_friJ wiJ­
Pm 

.IJUIJ 'J-Ullt.f.rn,,/ I; ,f_jr,ut/_n ('/r9 1frn.J!r 1 IU 1ufrfl.f!t \ 

Pi p? p . p +I Pn ,_ > _- > ••. > mo > 1, . I > ;o > ... >--, 
Po Pi . · Pm

0
-I m0 pn-1 

11._.n 11b"1.[!m.,J ,m~bpk I;, np 

,P0< P1 < P2 < ••• < Pm0-l < PmnJ 

Pm 0 >Pm 0 +1 >··· >Pn 



h. m0-b 'f'"nbmd l;- UJIUU1Wf,iurp hrl1nofbbpp iuJ'hilwt;.mqw'i.iiuJJwb {tf /u/f!.l 
ll./'1 ~wpblp t" 'lmtbl' lnuthlm/ t:.bmk!'"l w'£t;.u11[iumurmfcl1mtthrl!.' 

~uni 

p (n - m0 + 1) -----'---- > 1, 

--<L 
pmp 

p(n-mo) <L: 
q (m0 + l) 

np -q< m0 <np+p: 

1'm'hp np np - q £ np + p {J1/bre "''/J"'L '1£"1./!""' 111J'rn11t /rl1/Lr zb'i.r 

/, ppmpfr9 1r1111rrl1p1/m1f /,t J'L~ J'pu11/npn1/, mpl..Jt bp•ut9 1ffr2" 'ln-

J"'/"1"'t m'hp 1fpu1l1 '"J'l''"H [rlp1/, npp /, ~1/r'h/r "l"'111111f:.mp/r Lpk1111f­
'i1L1•/r wJl..il111f:.u1tJm'bw~m'b /J fr1/e1 

p 
IJ.1JJ L'iiftlu111pb'b.p. [JL np ~- q, ,,, 1,£,f'h _ r:i + 1 t;,,,1,,,,1,£ I"" fJ J"''iif! 

Pm 
( 2!J )-Ji ;:;,,,,J IUd IU '"' m-fr JLJ111.'11f 1u'b ,,, "l.J!°' ,, "'""''' 1/rn.p11111"i11u \ "'/""'~ 
/rr w/i. "'f"IL.pp,9 1 np r.uuJwump t 1-'1 l11111f 1pn.f~I' (;- 1-fr.'I 1!/1'htl1 t11a.u 

11'fru11/n 1'1' .'I 1pn ./,/. .,, r" £ .J!f!. t,/, m/11.u I'"' I'\ 

P0 ~P1 >P::>···>P11 : 

11.1,, 'I£ "l.J!"' ,f Uf""""'t:."' l'P /, 1,1,,,,,ftL rl• 1111f1, 'j,,,,:;,,,,/,,,t,,,/r11"i1 /rl /r •It' 11111,f 

0-'h t (£/'/' np < q), nrl'' 111l/kl111l11"l'"'I'' 1•w1/111pmp1111l { ::.L111l.1r111 1u'h~ 

'-.u11/11rnu111111ftl1111'b'i.il1p//i1' np -q < 0 < np p, ~""' 'l"t"'l'1"'"i1 m'i.i£b 

u1111u11u<1111''1 l1pk1111l'id111/i J,l'/lm uuf/,'umt:.1111/111*i1111l1111'i1 {J1/l111' fl /, I (l•rt" 

rt fl q ) ' ,, I"' 'i1 ./! 'II"/"' ,f /, lfj, t.J, "'/, 11111 1,i, /°'/ 

0 = np - q k I :::r np + fl: 

UJUllll I.II t:,,,, ,,,, ,, 1d11111l"i1'111/1 ,f /, ,, ""' /, f,,,,t.,,,,,,,,,,,,,,,,,,_,,'j, '" /11/' ::.,,, """""I' 11- /1. 

"l'f' 111111/111 !'"'I'"' 11' I; J:.J, ,,,/, J"' L ml1'id, 1"' 111'i1f:.u11/111 ""'I"" fJ I 111'11 /'' 

np ·-- q ..--:: n < np + p, 

~11111' 'l"l"'fJ1,,,'i, ,,,'j,/,'i, "l'""'"'t;"'t'I' J, 1,111111/"1,J,1,/1 '·r'i"' ,,,,f/,i,111-~1111/m­
'i1111/I'"~' {J•fl•i1' n - I /, 11, "l"'SJJ! 'll"/""I' /,SJ t.,/,111/,1,,,1 111, 1,"'I• 

n--... l = np -q, n = np +pr 

ff.!""J/111111/, f'"l"f' 11/•111J1l11m11f, 11/d/1 (11p - q) {Jf11ft1 11"J'f''"/'/ fJ/11( 
/., l/llJlll/d/111'i1 m'i1/1'i1 "l"'"~"'~"'t'/' l111l11111ri1l11•/I /11111111 m1fl1'i1m~1111/m'i111111m'u 
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{J1_br' (np -q) ~ (np + p ), puq b[Jb (np - q) [il/!4.1! ltnmnrwLtwtfo'h 
filp1_ !; , qn Jm{J J"'-t m-'i1p U[w1111uf;wpp bp&m 1/bb pp Jpw/b JbfJ. wJbf11u­

f:.wi/_wb'wqwb [ilpi/_1 "l'I! JU I; (np - q)-p9 k pn.gp' (np + p )-p9 1 bpb 
tfuwbiui/_nr 'lb"i.[!"Lll np-t wJpntJl P/!1 l;J UIU[UI t;bt9 Ull'I /tlp{it l;i. 

IJlpbp U[Wutwllusr/! bp£111Jbb1'fo U1Jb'im1C.u11/iubusftw'h (ilfti/.f!i .gw'hft "f 
np > (np - q) k np < (np + p): 

U.rJJ Uf1.UU7iut:.wr/r hp&;,, Jtb rl! m [rl1/fi 9 1ut.9tbtni/. "iw"'wr:.iurfi 

hp&tub 'fUl[I"- m t..m-6.iu/11111/Jtwbf!\ 11 1/rnpi.brfi JwJ'iubwft1 ft111n11.1bmb.f!' 
n 

h{Jb ( np - q) flfu/1! wJ P"'l2 (rlp1_ !;, 11n1m{J l"'·t qm.tbtwt r..iu(,.iu/11111_:.. 

Jil1wt bpftm_ iuJ~btwf:.w1_w'hwft1U'i.. 1UpJb.f!tbr' ( p -;-) &. ( p + ~). 
/wit h[ilb (np - q) {Jp1_[! ftnmnpwftw1fi'i.. {Jpi/_ !;, WU[ut f.1U-6.w/11m(rl~wb 

u.rJhtwi:.w1/wb1u1fw'i.. wpJh.g(! Jb<t t( p - --;-}rs 1 ... pn.f!r{ p +--;- )-fi9: 

brft11L 11h"i.gn1J !;l, Lpp pnpd.bpp frlfr1.l! a,,urnLJ I; 1U'i..tJ.hr2mfrl1wt, !\w­

i..iufum-fil1wt wlfbbtuf..wz[wbmftuib utpJb.[!f! a,,uim.J I; p-p, IUJU/tb.[!''i/ 

Uf_l.UU1Ult;Ulf'P f:.w1_1UbwftmbtrL{J rut(! Jhq Wlllubapt 1p11pa mJ l 

OpfiblUIJ 1. ~tUnf! 1:5 w'i..qw1f C/,'Jhlfou npnzbt iJb91wftfo hp£mJ­
"hhpp wJh'i..wf..w1_w'i..wftiu'h /tlpq[!: 

.... 1 5 . ii n .. tbt.e n =la, p = 6' q = 6. f..bmhtuplllp np - q = a' 
np + p = : .. 1Jbs1'""-P hp£.1111lthrfi iuJbtwl:.wifw'i..w1tiu'i.. fi/t1.t!' m0 =2: 

0 I'" t UI" 2. 20 "Uf PUJUI" £. 60 uh 'lb'luslliihr "i'"rn1.bwl[n'l uw-
4mrfis t:.wJ!.np'f1Upwp f;iu'iJm.J' ht 12 'ft'fw", f!'iJ'I npm.J usJ'bt w"b'f111J 

'l:t'l'"ftl!. f,,w"bbl"'-9 f,,bmn ~rlffi'i.. 4_bpw7wpa1Jm_J !; uiupnpfr Jb2: flpnzbl 

u"ipurutft 'l"b'lutfJ."bhpp hp£.,,LJtbpp 1UJbtwf,,wiJ.1U'i..w1f111'b /lfr4_e1 

. 1qwm/! 11L"bh"bwln4_1 np JnLput.[!Wr;,l..Jn'-1' 'l"b'lwftf! t.1n"hbtm9 t:.hutn 

'irft/!'i.. "bhur,,LJ bt.e uwpnp/r tfbt, "-'""'"'1'1_wd- ifinpahpf! "fp'hh*it w'i..ftiu/11: 

..Pnp'1.bpfr Pr1.e' n = 12, l"'-f'Ul.1JU1'i..t_1n1-p 1/!nranLd UU[pinwl[ 'lr;,'lw1fp 
1 3 

hp&w'i.. 'lwl"'- t.wiJ1n"bwftw'i..11LfilJ"'-"bf!.' p = - , J:.bm£.wptup' q -: .Piu-
4 4 

• I 'hp np 12· - = 3 iuJpnn {Jp4_ !;, UU[puuu~ q*it'fwftp bp£.wl"'- uulb"but-
4: 

t.w4_w'i..ut"w'i.. /il/!t/l! 12 pnpAhpp J111Jiu'i..ut~ ~lfi"itfi 3-e: '-lwpht/! I; qw"Lbt 

'Lw£. u"ifrurw" 'l"it'l-wftp t.wt,_bu IJ:"'ln'- 111Jb'i..wf..wiJut'bw"wt /ii/Ji t.w1_11.1-

"itiuft111'i..111_[il 1m."bf!. ut J'J t.w4_111'i..iu~w"itn1_[il in1.. 'he' .. 

P = C3 (~)a ( 3 
)

9 
o 264 a 12 4 T :::::::::: ' : 

54 



13. ~bpbnLt~~ lfinrullip~ (!bq.fiwbpwgnul(!: 1
1-fi.'J"'.P ~u.uniup1/11u.f //ii 

n U1b~U1/11 ifrnpabp, £._ /nt.pw.ptubl/nLp ifrnpa11LJ ~wpn'/. t t.iut11bu lfUll 

Al' ... , As 1Ubt;U1Jiuuib'l.ht/r UfWU11ut:.wp'hbrfr9 Jb~f!· eil'f "!'"'" Ak 
( k J, 2, ... , S) Uf1U1nwt.U1pp t:.w1/ru'bw~U1bm{J Jl1l-bf!. uufbt 1!fr runwhdpb 

pnpdmJ ~rupm11l J_milp •pnpuJr f:.wtfwpfr,l/ £. t.uu/muwp t Pk-/'' 

s 

L Pk= 1: 

k=l 

1, 2, ..... s. 

f!JUJt:.wtpymJ t npn;_L1 Al UfUIU1Ulf.wrfi ml n1t11u11f, A-.c u1wmu1-

t:.111pfi m2 JUbtpuJ, • • • A.. Uf1UU1Wf.wpfr m<; lllb'J"'" t;.wt11l111 'l'"llll 

r;,,,,,UltU1~iu'L111f! 1m'hf!: IJ.17 f.U1qiutw~iui1111 {JI"' te 'bz11.1"bn1l1'1'b.J! P 11 (mp 
m:.:, •.• I ms)-nift '"fruil/k.J! J'L 'l t:.Lmw.pp.J!I'"'l UfUlmwl\1upft J iu1/'i11m/n I' 

'lb Uf.J!hr/r.'J J£l11!' L pp, orfitw1,, Al UfUIU,u1t:.wpf! l:.1u'b.,,_£ u I; ""''"" UlllUl­

pfr'b m 1 ifrnrabrmJ, A-.: utmmwt;.u1pe' t;J,m£1'"L m:! 'P"l'M'I'"' J, ... A, 
''/IUIRUl:;Ulrf!' 1/brpfr'b ms 1frnrabrmJ', w111frt.ct' Al' ;\'.!, •.. ,A. UfUllnUJ­

/)wp"bbpfr /)UIJlUl.lfU11rlllJll"llll
11
illUf•Ulfl mJ' m2, •••J m,_ 11t"il'f1Ulf t:.111b11l111 l/IUlf! 

t:.£111£ JUI[ 11wp'fm/.~ 

u11f11 b Jp UJ /l J m 11bm1/n1' 1111 Uf .P ~11u1iu,'11//r I.ti I" 1f 11111tu11Jr1 I' 'IL Uf JJ/r 9" 

rn1n I' l:."i1wl'm'Jn I' mlu1 '"''"''""' '" 1m.t'b£ Pl' IU l'I l\1111.11r11w~m'b111 frl 'Ulb 1;,1, -
JLtmtbrfr.'I ~'u'l1fl..tn•/· "'l'I /)111p_n1,,,,,,f1u/'i11ufr/1m"i1'hLrfr frl/11/11 t.1111/111111111, t 

11! 

fl ,,,;f,£ f/r f:.11J1/1ut 111/1mt111 /ti 1111 "i1 [' l.1u1/u1111u I' l 111 I 'I /'"I" I' l\"i11u 111111/ "I' 1/'m 11-

"111111/1111 'fLUf.J!Lp/r t.u11/111tml1111"i1111/rl1mil'i1L11Jr 'I"' J'm11/1f11 Pm J,l/ 1J'm1/i1u11/1111 

'l/'Uf.J!b/'/1,l/ npl.11; 1fl,/1/1 {011Jr'i1ml1, 'i121/mtlfr} fr11111/1m'bmf11ul"' ::.1111J111tml1111-

i11,, '"I"' 'bf!' l'""t'f Ill u1111111l11/' m"i1 frl /,II ,,J,,J'ft t:,,,,,,, Ill a"' /11, 111 "i1lru /11 "/"'"' mt:..111 ,,_ 

fA, /'Ji t;u11f m I' lu /1 "i1 /1' 
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.U.fiibrk !;1 "(' yUlb~Ul9UIJ UIJl dU1ubU11/nr 'fb"l.f!P t:..U1t/_U1bUl~U1t11Lfrf1mtl! 
11.tfrb/r bnLJbf!· '.buikiuptup1 rp1~JU1rJ'mb Ul.f!ufrnJ'tu1/1 J;U1,/tuJ..U1Jb ~11mU1-
'j,Ul'i,.f! 

(-11) 

0 r /1 b UI ~: ."j "Uffrurw~, i uk k 8 '1_U1rJ'fr1r 'lb'fm~bL11 UfU1rmtml1n'l 

.uunfrn11fr.1J '.wbt/_uuf bb "lwurmt.U1'1_U1b 6 Cfb'fUl/Jbbp: 11rnzbL ""lfrurm/11 ult 

k ~UlrJ'frr c(b'fUl~bbrfr t:..uu/mutup t u11fintf t,tub'lbu 'l"'L"._ t:..u11[mc;1U1/JU1-

'j,,,._{J 1111_b[!: lf.1uuib11 

1 
P1 = P (A.1) = P (11 Uf) = -, 

. ! 

7 
P') ___:_ P (A.))= P (ult)=-, 

- - 20 

6' ( 1 ' 2 ( 7 .., ( 2 )') Pa(2, 2, 2) =---- ~> -
20 

)- • ; - = 0,110: 
2! 2! 2! ~ ... 

14. ll_bpwqwpow1~b l!bpgl[wh~: '1-Jr,9 ,,._,e ,,._tbt.e N U111tup'1_mthrfr 

.P'"'l"llL{J JllLb k_ t:..w Jmbfr !; ' "I' UI !'1 umtup~1Ubbr/r9 M-e 0Jur1/wJ- b'b A 

t:.wur~wbfrzn1/, fru'1_ N - ]\1
\ = L-l!' t:..m~w'lfrr A t:.wur'1_iubfrzntf: U.l'f pwq­

.Jm[rl1m.'b/ry UfU1urU1t.w'1_tubnpbb t/_bp9t/_mJ' hb n u.111wp'1_u.1bbp' /;burfLJU1l 

h'l.u.1ilw'1.ntf. t:..u.1r"r'lu.1pu.11, tJhrstf.111_J !; J'b'1_u.1'1_u.1b tunu.1r~'"' '"rJ..u.1ilu.1'll!r-

4_,,._,f !; bl''" t:..iuur'1_wbfr2f!i £. l'urw.f!wbtJ"._r 1fr1;raJr9 t.burn u.1niup-

4_wb ~rl1Jrii t[bpu.11fu.1pJ..t/_11Ld !; pu.1qJ'm[I Jwb J'h2: U.1u alrn1/ 11UJu.19tf.u.1d-

1inr ptuqJ'm/l1m.bJ! '1_ntt[111_,/ !; qbpwqmplltuj~li ~bpgqm()J!, Jr '"'"rph­

rn1_/JJ11Lb tub1/brw11wpJ.. t/_hp9tf.u.1d-.f!fr1 nrf! .[!bbwr'1_h9/rb_p t/_bpfwuf: 

flrn zbl UI Jb pU1b/r ~tut/_wbw'1_,;;bnL/rf JllLb(! 1 nr UJU1U1Ulf,U1'1_U1b '1_hpUfntf 

"[bp9t/_1UJ- n UllLU1r'1_u.1iihrfr J'bt_ ~'luibt/_bb m Ul1tU1p'1_1Ub~p1 npnb.p oJuiqwJ-

4.Lfrbbb A t:..wur~wbfr2ntf Lt., t:..bui&.u.1pwp'. dbw9u.1d- n - m = l wnwrl1w-

~brt oJurtJwd- ~Lfrbhb A l:.u.1ur~1Ub/r2nt/_1 
'1'JrurlUrH"'I. pnpJ..hpf! iu'1_iibrl.t. !;, nr u.1t+iuft1 bt, &. A l,ium~iu'bfr-' 

2nt/_ oJurt[wd- w11u.1p~u.1Jft bp&.tub CfWL"._ t:..wt/_wbtu'1_wb11L/JJ11Lil[! J"Lf'U1.[!U1b­

lJ"Lf' u.1nwitaJiit ifinpd/r Ju.1,/wbu.1~ f:.wuuiwurnLb !; 11L t:..u.1t/_wuwp 

M 
p =-: 

N 

ilJizm u.11'1"1.bu !;l, Ufu.1uiwt.u.1~wiJnphb tj_bp9t[wd- u.1nmp~'"JP A f.u.1ur'1_iu­
.:>C 



'bfi znif oJ-urqwJ tfi'hb[I"- t.wt/._lll 'j_,Ul~W'bm./tf JlrL'b(! 'bm JhUfb U f.wUUllUutnL'b I; 

k. l,wifwu"'r 
L 

q=-: 
~ 

'1Jrrw11blntf (26) piu'bwJ.Le 1 ~uuriu'biu'b.[! ,,1,n'bLLf1 ::.wi/w'bw/11~1'111_ ­

/I J'"-"'/! J "r i[b rw1m11J. UI tfi'h 1/bp9t/_wct .e/r ,fb 2 n IUllUJt:'1w'hbrfr.9 m- [' 
od-urt[iuJ b 'ii A t.wur~lll'bJr;_nt/_. 

IJ.J'lJ' .[!'h'b"'pl/b'b.[! t.m~iu11m/1 /11b'JP['{!I :./11/htu/1m'i1 l'iu'l.1J'u1 ftl Jw'b if/. r 
~Ul'b N IUILWrl1w'hbr. 'bpu.1'h.'Jfr.'I ~m'lJ'tJ11uf t- n UlllUlf"1"'bL1·/r tJL11iu11m11-

a1n1Jr'b 1/Lp9qiu<t.e. f!'b'I "f"'"f m w11111rl11u'bLrf! uJu11/wt) L'b A C.wur­

''"''bfrzm/ £, C.bml1iup1np, n - m = I mnmrl1w'bbl'I! 0Jmq1u1} tufi'bL'b C."'-

11iu,1fir A C.wur~m'bfr zn1J. n I"' 2'· 1 r..Jr1fhwl1w'b l'w'lJ·,,, /ti!"'"' ,n 2 •1m'h1/n 'I 

A-\ u.1111nr1~w'bb11/r A C.1umlru'h/1;111/ 0Ju11Jw<t tfi'hLl"' /1 L = N - ,~\ "'""'1•-

~u.1'bb r/r A t:,,U1U1/1m'h/r zn1/ ml uu/wt} LI• 'bL l"' t:.wtf u1~1u1~w'b111 {J J"' "'"''· /'l' I I. I"'· 
UI /" f./r U/n/r/ b '1/r 11//'f f'hm/1iu'b C.1111Jm'bm~u1'b111 {J JllL ~'/! r.uu/1111111.1 /' t 

p .\1 ( M = 0. l, ... I N); 

l..Jrd'b111/11n'b l'"''l'fm{rlJmh 1fL2 A C.u1111f1w'bfr;111/ 0Ju11/1ud """"l,//111-

flL11/r lv\ frl•//r 1/Lt""l'l..f'J"'l l1wr1Ltf1 t m'hbt C./,,,,/,l"'l t:,/11.'!"fJ/,'l~'Ll'l! · 

.\\==0, l,:!,;J, ... ,N, 

n !'"';.,!I 11/I'll''b1u l1m 'b t:.1111/1u 'b '"~"' ';.,,,, /rl I"' 'b ~,/,I' I' ::,,,,,j' ,., ''( "''" 11111 /11 '"~""I' 111 I' 
f:.1111/iu 1111111 L 'b' 

1•1,m1,.,,t,,,,'J£L l B U/"'"'"'r.,,,1,1,' "'/"///,,,~,- n ,,,~,//'"/" ,,,,,,,J.1,l'I' ,,,,,_ 

1fu1'11.ul1 A t.111u1!1w'b/12111/ ,,.,,,,,,UI,) """"1"1mf1 t.u,j111/,,, t ,,,,L, nJ "'~''l""t. 

/!'11'1 n11111J UIJ'I "1'""'11.1t.i1111/1 U/"'J'fm'l,ml1w'b t.u11/u1~11u/1u1f1111/rlJ111j111 l''"" 

'" J'l, C./1 U/n {rl £ 11/1, "I' f.Jr1f"lt.u/1u1 ',, I' u1111f 111 /ti/'""' ,fl, p_ 11111~1 .\ \ u1111111rl1111~1/1 I'' 
11rn'll,p 0J·u11/u1h /,';., A t;.,,,.,,/1111t/1z111/, lu/1fl/1 

PM(B)=C 111 
II ( MN)-m(J ~~~ - )II 111 

~ ' 
j\\ ::.. . 0 • J • ~I ••• I N I 

~L111ku111w11 1 t.Jru111{J£11/1 111111)1£1/• C.u11Jm'l11ul1111f1111 fJ J"' ~'l' ( :!~) /""~'"'­
~£ /1 t.u11f wJ.u1 J'k lu/1'k/1~ 
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P.M C~ 
PB (M) = -------------

N 
M=0,1, ... ,N, 

m (!:!.)m ( M )n -m P11,,C 1--
, n :'\: N 

M- n . . , 

N 

L p K Km"'(N K)n-m 

K~.o 

lf wu'bu11/nr 'lb"/.pm.J', bfilb Jfiilt.£. P"rabrf! pntnr ~pUfnfi'b'l'bbpf!! 
llwt[wuwrwt.'b1.11pu.11/np b'b, 1.u1ufi*il.pt' 

wn (:\-M)n-m 
----'---J .M = 0, 1, 2, ... , N: 

N 

L Km(:\ - K)n-m 

K=D 

0 pp b IU" .1. 10 UUf_pu11uft £. 5 u£ '/"i,'lwft "JWpnL"ilwltn'l uwpnpp9' 

"-"''l'lifnt.J' t a 'l'b'lw~'bbrfi iJ.hrw'liuraUl/P'b ifhp9yw~./P flrnzhl iJ.hrr 
t[mJ.pp Jbp 3 u"Jpmwft 'lt'l-wfi1lzp i/.'itbtm- l'uuiJ.wil"'ftwiln1.J!l1m'be1 

t/JnpAlzpp filpife' n = 5, ""/frmwlt. 'l'b'l"'itP hp£.wil 'l"'ln'- l'uuiJ.w'itw-

ftw'bm-fl1nLhf!. l"'-f'UIJJ.whf./nLr wnwiiaftft pnpd.p JwJw'itwft' p = 
1~ = 
la 

-
2 

u& 'l'b'lw'ifr t:.wft'lbu '11.U[nL /:,,wifmilm'Jwflm[il /nL'itf!.' q = 
5 = _..!:__ ~ 

3 15 3 

l.bm£..wpwr, npn'hbt/i t:.w¥.u./i11u~11.1"i11n[il /"'-ftp { 26 )-p f:.wJ'1Uaw1fl 'ttfi'bJi' 

P = c~(_!_)a (2-)2 = ~: 
i) 3 3 243 

0 f' p "j, JU It 2+ 20 /:ab'J1np1.Uft1.U'b [UldUf_ "Jl.Uf'nL'bl.Uftn'l IJUl+nr/ia ftw'l,/­

i/_1.11tf l; D [UldUJhpp qbp,;,'fwpaw,p'b i[bp9ifwJ.p1 f!.h'J- npnLd Ufl.Uf''f.i/nLd 

t, nr 'bpw Jh2 bpl/_m. [1.UJ'UJ tJrtw9wJ b'b: flpn2h[ uiu1fmpp ,flz2. 5 tf1z_w-

911.1J L"'J'"I 1/i'hb1m. t:.wi[w'bw~1.11'hnL[il 1m.ile1 b[ilb JJiilt& pnpal! pnfnr 

f.JiUJnfilb'l'hbpf!. +.tw9iuJ l"',/UJ.hpfr fh/fr i/bpwpbf'lw/ /)w1_wuwpiut;'b1U-
pwtf~ bfJ: . 
5f. 



ll.1uUlb'f N = 20, n = 5, m = 2. llLUut/t npn"bbt/r l:r.u11{1U"bwftw"bm­

fil 1,,L"bf! f!UU1 ( 3.2) piu"bwakJt. lufr'iifr 

52 . UP 
PH (5) = ------ ~ 0,079: 

20 l: ,\\2. (20 - .\\ )3 

·'': 0 

15. lfnwl(p-lwuuwu~ [i)bnpbd)!: l•'bJ_Ufbu Hiil J.'J mpqL.9 ( 'lim./11 II, 
11), A Uf1UU7Wt:,Ulr/r frpwftu.t'bu.r,cpfwii l:,wt[w'bU1ftw"i1111-fl1nL'ii[! b.ft;m m 1u'b­

'lwJ', n w'bf1u.t/11 1pnpdb11/r f!b{Jus9J_!t1Ld1 wrmw::..WJU11,llld t (2t) rUJ­
bwdf.tnq. 

nl 
Pn(m)=---

m!(n m)~ 
pm qll--m, m = 0, 1, 2 • ... n. (27) 

npmbq p-"b A UJWU1wt:.wpp /111wqw"bw91lmb I\wqw"bw"wbm.{J 1111M.1 I;, P"" 

q-5,,' t:.wftw'IPI' A Uf1Uuiust:.'"f'P P/''"~1u"bw9J'1u"b t:.11.11/mbw~wbm frl1111"b[!' 

I"' r'".f!'"'bl.J"L/1 w11wbAfr'b 1/mpdfr Ju.rJ'111"bmlp 

fl.Ju pw"bwd.kr11/ l:r.u.11[w"bu.1~w'bm.ftl1m.'b"b£p/r ::..1uz1/mJ'f! 11J1_111p1u~1111J· 

I;, Lpp 1frnpahpp n frlfr4.I! zuw1 J£6 1;1 IJ.1111nl..'l J'J.."b.f! l1u.rpuriuJL"b.p 1f/r 

,/ nmwt[n [' pu/iuud.k \ UI !'I t.u.11[u1"bw/11.U"bm /rl J"' 'i,"b£ ['/! :.w z1Lim. l:r.mJ1 mp1 ['blJ 

"f"'L" UIJ'I pw"b111dk[! ,/L'l ~Ullll IUJb.[!w"b wtJ.Ltfr !.z'lr/rm wrr11m"b.J'1 

"['.[!w"b JbJ /; 1fin11C.hpfr J1 ftlp4_[', 1u1ufrb.J!b' :',J~1'.'/ u11'b 'ILUJ.pnuf, £{'/' 

/)mz1/m.J"bLp[! '-t'lf'P"' pu/'inualm4_ l""l''I £"b: 

IJ.111 "bUfwmU1~n1J IJoC/uu[l.."b.[! Utbmtfrqfr 11£ t ~,., 1111Lfr llm/•rtfr'i111/•*) 
pu1"bu.1M1frs· 

x! 
l i m ----::--- = 1, 

( .'J.1) 

/d' b ,., I'£ J'1 bfl h A ut wmwli mp)1 p ti mtl wtim l1rnGmpJ111 li~ n uilil1w Ju 

t)rnpnbpnul fiwumwuuuli I. JJ utwpplj11 •• f(l111Jfig JlL t.1'11r1~9 (0 r< J)' 
u;b'lfi lpulibliw nLu1l1JWl mn.lizntpjmli~' 

lim I P11 (m): 
II,,. 

I Ill ·I JI"'~ I 
-~- C ·llf"I = J, 

,., 211: npq 
(34) 

* .'ll.11 th/1/11mU1y1119, 'J./•1Jr.£11l.'l1n/•U1/ /, /1'111.11£'11"ul ;m:•I/• •/tu"t'""fl"'U• 11 \m-

"'"' 1• , 'll • X I , 
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i,{! ,!b,,,_,f I; 11UJr.Jw'i11u1/1w~: 

(2i)-'1 Jb 2 n!, _mt, (n - m)! [rliJ.bre ifrn/,,wrfi'bhtniJ 1/bre rbrtJiu~ 
(:-J3) rwi,U1al.1. n1J, l1111111n'bu1'b.[! 

P ( ) 
_ ___ n" pm q11-m e - 11 1 2ltn ( l .: 211 ) 

um - ~ 
mm .e--m t 2r:m (n-m) 11 - m e-<n- m) f2n(n~m) (l+'l'm) · (l+an-m) 

npurb 'I Cln ~ 0' brr n -· oo, '3:m --- 0, brp m - 00 /, CJ.11 -- m - 0, brp 

n - m - 00: :.'"Z.'/P um'bbln1/ "'l'b t.Ul'b'f"'J'w'b.f!p, "I' e - m e --(n -m) =­
= e-n £. nn - n111.n11 --m l.t. l1wUJrurhLniJ ~r(,.wurn1.11'i.ih1'• Pn (m)-e ~-r"7 
h'h.f! lff'bl l:.bmb l"'L t1b ru/ 

P11 (m)=(~ -)
111 

(~)n- m .. f n -- --

' m _ _n - m V 2.tm (n - m) (l+am) (l+'ln - -m> 

I_+ ci11 

J'U19ilh'b.[! bnp 1fin1/m/111u~ui'b' t, npf! ~"'"iiJ.iuJ 1; ·m iftnt/m/11iu~wfl/i "'­
t.hUll.t. J"'l f:.iu1/m 11wrm.JJ J"'-bniJ 

t = m--np 
{ npq ' 

m=np +t/np-q, 
u. n 'I b UJ ./!"'-,r 

r -
n - m = nq - t 1' npq: 

~ =(1 + I ii n: )"P+l J'-;;p.j (I- I v n: r-• 1' npq • 

npf! l"'l"'rfrftlJ'blniJ. ~llU11Ub1Ub.p 

/n ~ = (np + t J
1 
npq) · tn( I+ t i/ n: ) + 

+(nq-t{npq)tn(1_:_t VP~} (36) 

UU1Ul9tjU1J l.UrU1UJl:.WJU1"'-filJm_i,l! UJUlrC/__b9'bhtm- l:.1.1.11fuir oqu11uqnr-

Jb'b ,p m'b.wLP'lP· t;w1111'bfi pwi,iuab.e' 

x2 
ln(I+x)=x-T(I+w(x)), (·11) 

"rm"" w (x) - o, hrr x - o 11. Ix I< 1: 
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x2 
ln (I - x)= -x-: - (1 + u) 1 (x)), 

2 
(:Js) 

rmh'l (j)l (x)--+ 0, bpp x--+ 0 11 Ix I< l: 

Oq.m1Jh Lni/_ (.'Ji) £ (.'J8} l)U1t/_U1u111r1n/J1111..'i/kb !'P !I• (.'Jfj) ::.u.11/iuu '"l'"'--

11111.'bf! ~Ul('blfi t wrmiu'lrbl ::.Lm£JU1l a£ni/_' 

- In H = (np + t {fipq) [ t V 
11

: - _t~;P ( J + w ( t V 11~ ) ] + 

r- I / P 12 r ( ( ;.p-)· ] + (nq - t l npq) - t I - - · - J +m 1 t 1, -
J-' nq 2 nq \ nq · 

uJ ~nrd-nt1m/J 1111'biibp[! l1mmiu11£1ntJ.' 

r -- t 2 q p q v'4 
-In H = t J' npq + F q - -- --- .:..:.___- -

2 :.? ~ np 
Pq (' I~) 

- 1
1

) t l·/ - -:! , np 

-- ----- · u' t - 1 - t I npq + F p + ~ - -- -P q JI' (} ( v-, .) , P p r -'D- t 2 r 
2 y' np . np :! • nq 2 

''I-Jr 9 ,,, ./! 1/1n1,aL ,,,, n /ti /11/e a 'I""'"' I; ,,,t,//, 1•1,,, fJ J'"t. /ti/,,, 1.L Jf, 

w11fmtilb11/i A.u11f1Uaiu1t t me -
111

·; np JLfJm {J l"'tl! 111ut\J'111'irn11/11ul1 t, 
5' npq 

-;./. 0, q = J - p -/== 0, 1111/1 Ufauml.11111111/, bf'/' .n -• (X.,, t 1./ q £ 

1 /r P ,f/,t}m /ti l"'ttL /'/' l1J.11u1£ t 
V nq 

··/i 11 .wf.J.wi.m 1ftL11Jr 11111 'bbi.w'i1.J! 

w(t-./_4). -0, 
V np 

JJ ,_.,,11~'/r !1111 ,tL r;,,,.,s, .[! 

(I)] ( t I I . p ) - 0. v 11q 

p 
- Jn I f = 2 ( p + q) + ·( n 

JI np 
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f2 
lnH = ---1, 2 n 

npuib'l ln -. 0, bpp n -+-. <X>: 

1J.1uuililf P 9 
t2 
2 -111 

(39) 

U.1JJ ~fim'"r~bt.f! ( 3.J) 1npuiwt.w1urm(i 1wt br~r"r'I pwq1fw"lw1n­

~'1U!· 

m) . 

1 
- --::-:====-=====================:::::: = 

1 1 ----,--
'l'!Opq 

l 
IJurw9t/_wJ- U1purw11rJwlfi Jbt bp~('"(''I pw'l_du.tUfwm~fitl! a,mm_J !; 

J'fou11[npp1 bpp fl - 00+ nLuurp 

... / n =r-
1

-(l+~u), V 2 r.m(n - m) l 2K npq 
(40) 

. npmb'I. ~n - 0, brp n - 00: 
i/..hppwUfbu 

1+1211 

(1 +am)(l + Gtn-m) 

J'brtm.p l"'-bf!. wlttbpb. !;, np a1,,nmJ !; JftwtJnr/r1 bpp. n - oo, npnt.J.­

t;.bu,/.1., bpp fl - 001 m_"i.,/,f,.f! ffi - OQ b_ fl - ffi - 001 £. iln1 am nL «n-m 

J'btJnLf'JnL'il'bbpfr uwt:.JwtJw'b t;.wJwAw1t «n - 0, am -Jo 0, «n-m - Ot 

t,builtwpwr" 
1 

-----'---- = 1 + 811, 
(l+ <Xm)(l + Ctn-m) 

npmh'l 011 - 0, bpp n ..... 001 
62 
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:Pm19 e-1
11 (1 + ~n) (1 +On) JbJmf'111Lt(! J.qu1111_d I; 1-frJ lipp n ._ oc. 

r•11_um/r usJ'b tzm*bw~klniJ. ( 1 + z11 )nq, ~u111mtu1'b./! 

1 ( m - np ' 2 - -;; --,=--) 
Pn (m) = "Jf~l- e ~ ' l npq ( J +En)' 

r 2it npq 

·~r111b'l En - O, krp n - 001 

lJ.1uuib 'lfr9 
__ (m-np)2 

'.! npq 

I i m p 1 .! 11i''l = I: 
[ 

- (~!~-~~ J-

u ( m) : --:,
1

- __ - e 
u~ao r 2it npq 

(-12) 

IJ.pt:.m1fm11t:.LL111J 2 11 JLJm {rl J"'ilf' J/ru11/n1•/i ::.mtfLJ'111111111{<J 1u11f1• 1 l//111-

J<U11Uit1U'bJ! t;/:on/1 JIU l ,f llUJU11/n /1 11mt1U a/, I!\ 

~(' - !~l ~'- ):= 
.! I npq (-I :J) 

"'{'~' "'J'h.pm*h 111ifLtfi Az'l!'fi"' I;, "l'.J!"'t ,fLJ I; 11 /r/friff!1 (43) l'wtwa/111 

"'!'~' o'ftnUl'f"l'<)'/"'J I; P,1 (m) t:.u11/milu1l1m'bm/JJmfl[! t:.UJ;_iJ.Lt"'· f.mJ'm11, 

.£1111 1frnpabp/1. n jJfr1/f! z1U111 JLJ- I;, l1nt_1JmJ I; l.uiuuwuJ1 pwlituL\11: 

ll.111u1/01 t/1U1urL'bJ!, "I' Lpp 1/mrJ.£1,Jr n {J/11/I! a'l""" ,f t wil1_brt"'ftl11ut, 
P 11 (m) t:.wqw'bw~w'bm/J J'"-'bf!' m-/1 'hl1u1u111UIJ1, :.iu4_1uuu1i•U1l_1U1J-t, a,1m,,, 11" 

J; 'II"' IP, .pUl1'Jr n11 ( 42 )-Jr JJ, 2 L ['11/rn l"I l""'IJm"lu111111/rU! 11111 t:.1J'mLm­

"'}1m~ t, fr11~ tunUI 2/1'b/! J.q111111 1f I; 'If"' //rt 
(4.'J) p1UtU1al1111/ t:.mz1Jmdt£1, lruu.•ui•Lt/r" 'll"'11i J,~, t,/,uil11ml ~/,,,,/' 

t = -~__:- np l 

•' npq 

..! (-J.I) 



1 
Y(t)=~-==- e r 2r: 

- _.!_ i:: 
2 

(46) 

(41) 

llrr urrif.lllrt bb n, p, q fltJbrf!1 'hru/11 (4.t;} p1.U'i11ualrn1/ l\m;_qmJf li'h 

t-p wpclb.[![!I WUJIU (46)-niJ.' Y (t)-i. I.. !\burn 1fJiwlb (.Ji} pu/bUJdl..m/ 

Pn(m)-fo l.UrJ-h.f!f!: 

y (t) lpm'it~,9fow'it, nre nrnz.i/_11uf t ( 46) 1~lllbU1&£ m/, oJurt/_wJ t 
t;burktwl t;wurlfm[il 1111.'h'itbrmJ. 1) y (t )-t 'lr1ufi1.Ub t •t-p l'ntnr mrJb.[!­

tbrfo t;UIJ'iur, 2) Y (t)-'h 'lm.l'I lpm.t~9pw t, w1ufo'h.f!'h' Y(- t) = Y(t),, 
.':J) y (t)-'h t-p bi/_lll9._nll lpm'hlmfrw I; £. a'lur111._J I; q_rn1fr, bpp t--+ 00: 

Y (t) lpm.'h11..CJPUl/P wpJb.[![!1 hpp mpt/_UJJ I; t-p wp<lb.[!f!i 'lutbm d 

b'h I u1111m.u':l-'1f/i9: l/.l'I '"'ll"'-"~~fo wnwp_fo'h u1m'hmfinuf 111rif."'6 b'h t-ft 
wrJbJJbhpf! I puq br~pnptpnJ'' y (t )-fa 1)1.U1f 1UUJU1U11.UU/111ub wrJbJJhhpf!t 

l/.l'f UUlJlll..UIU'Jfo9 mbubm ... J' hbJJ1 np hrp t > 4, f1wrb1fo t 'lnrJ'hw~w­
b.npb'h f!b'1n1._b/.;[1 np Y (t) = 0: 

1.,wznr'1 iu111m.uU11fithr111.1f pbpif.wtt b'h P 11 (m) r.u11/w'hw~w'h111._[JJ111..'h. 

'iihrf!i npn'h./). t.w2iJ.t/_wJ b'h (21) b.z'lrfom pw'bwalz.m/ k P11 (m) /;u11/iu'hw-

1fw'i111Lfl ,,,,_'j,i,bl'f!' t:..Ulzt/.41.Ud- £wUJlw11p ( 43) J'nuruu/nr pwf.twalz.m/_, brp 

p =0,21 q = 0>8, fiu" tfmra!~rr P/it/.e' n = 4, 25, 100: P 11 (m) & P11(m) 
uuur11brnLfl1m4htbpf!1 bpp n = 4 pwi/_w1fUlb J'bd- b'h. 'hpwt./) w'bl)wJb­

J'uun wtJblf1 .JmJ!.r b'h; hpp n = 25 £. ut1/hd_r i.finJJp1 bpp n = 100: 
StJiwl'bhre i/hp9 t/_•u6 1/i, ,SHeJJ.eHKO. Kypc TeOpHH aepoHTHo-

CTeii" 'lrJJl!9' 

n=4 

m Pm Pm 

0 0.4096 0,3035 

1 0,4096 0,4834 

2 0,1536 0, 1619 

3 0,0256 0,0114 

4 0,0016 0,0001 

6:1 



m 

m 

~ I O,OOOfi 

9 ! 0 ,001:) 

10 ; 0,00:-l4 

11 

12 

1 .• .. 

0,0069 

0,0127 

o,02ou 
o,o:mr, 
O,U4Hl 

0 

1 

2 

il 

4: 

5 

G 

7 

0,0037 

0,0236 

0,0708 

0,13;)8 

0, 1867 

0,19UO 

o, rn:ja 
0,1108 

U,0011 

0 ,002:~ 

0 100-i4 

0,007H 

o,orn:. 
0,0216 

o,o:i2.t 

n=25 

0,0098 

0,0270 

0,0698 

0, 1210 

o. rn.m 
0,199-l 

0,17ti0 

0, 1210 

m 

8 

9 

10 

11 

12 

n= 100 

m 

I 

lfi ; 0 ,OH:Jk 

17 0,078H 

H; 0,090H 

lH (, ,0981 

20 l U,0~9:i 
21 i 0,094H 

2~ O,OR4ft 

2:J 0 ,0720 

0,062:i 

0,0294 

0,0118 

0,004:0 

0,0012 

0,0003 

0,0000 

0,060;) 

u ,tn:1a 
O,ORHO 

0,0967 

U,09!!7 

O,OHUK 

O,OHHO 

u ,01:):s 

m 

0,0088 

0,0022 

0,0004 

0,0001 

0,0000 

--~--------

~-l u ,0577 

2:) o,o.i:m 
o,o:irn 

I 0 ,0217 

21-l 0,014 l 

27 

:m 11,00)-18 

:m o ,00:>2 

:s l 0,0029 

I o ,oi;or. 
. o,o.i:;:i 

[ o ,0:12-l 

o,02rn 
0 ,o t:J:. 
0,0079 

0,00!-l 

O,OU2:l 
1 

o,o.u·.H 
I --· ____ ..;.__ _____________________ . 

PL1u/Ul6 "''ll"'uu1~'11l•rP.'I Lp'61111f t, "I' u11/1wt n-Jr l\u"fiur P11 (m)-/r 
/, Pn (m)-1' ''"1'' ,,,,,,,<) IRUl('l'Lrm[J 1m''1/il£1'/! ""''Ul'U.IJ £t m-Jr.i11 -JtiutJr 

I m-np 
,,1, ·'""ll"'"'' {JLnrl"lf' "l"'t;,ut1_m1l I;, "I' - -.;__~- 11£Jm[J1mt1, 1ptfr 

JI upq 

111ut:.1fu/ku11/uu~, m11l11Jb P11 (m)-p k. P11 (m)-/1 """'l'l''1•111ftl1m"i1tl.t'I' t11fo­

i1M1 w1t.ewt '"''" ,,, 1/m.e1' 1 nr.ewt m-1! J,,111 t np ·Jrt1 "·l''UJLU I UHllll. 

t./r'i1 011Jr"i1111l1m 1f np = 0,8 /, "'/'I "'"'l'l'Lt""f' /"'"ht! ,,,,f£f11m/111.pp"i.t J. 

m = 1-/• 'II' "l·P"' ,f • 1,,,/fl'"l"I "''I I"'" m/1111 J np = 5 /, "'J'I 111 "'1'1'£ /'"' -
I' 1111.te 1111fhtu11/111.J.!f'"j, t m = 5-Jr 'I'' "IJ!"' ,, "I 1/Lppw"/£ "1 "t't"'r'I 
""II"'-""'~"',/ np = 20 h '"l'l mm1111L11111.[il 1m"hf! m1f£'1rn11p11411,"h t m= 20-J. 
,1£"f.fnuf1 f:/11•1/mJ /,r£J~ 011p"b111l/hl11m1..1f p-"h "h1111"ht (;, l""J.'I I\ (m) £ 

P11 (m) ,i/,Jmft11m"hi1£1,/1 "'"'l'l'"t""f"t"'"hi1/1f'/! "/""'./, I; qm/111/mJ 1pt£'i1 
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'luu£. p-Jr "'rclb.f!fr9· [Jbnpli1lp Jbp_ UfU1t:.w'b2_i/_11LJ' t, "I' p-'b urtuppbp 

1.P'bJr 'll'"Jf9 "- JM1fr9· UIUJU19"'-J9P9 h'l.rtuftm9'bi1LJ l.'b.c, "r fr'buwt 
p-it Jnur tfr"hfr 'l.I'"JP'b ftUIJ Jbftp'b 1 U1JiJ.[!U1iJ i/_hpnt.frZJwl 111wppbp11L­

[rlJn1.."h'bhp[! lufr'bb'b wif.blfr JhJ, .f!"''bfr np w"fw9n1..9Ju.1'b Jb2_ .f!bbU1pfti/.n'l 

«i.r"JP a'lur"'l J'bJ,,,_{J 1,,._t'bbrfr wpurwt:.w1u111L{rl 1,,,_iJ'iJbrfr JL2 p-'b k q-ir 
J111'bnuf h'b bwh t.tu1urwpwpnuf1 . 

16. l.fnwl[11-lwuuwu~ ~luntaq.pwtWJ~b 11tlin11lidn: tftiumfr n1..'hbtwl111_1 

np bpp n -~ 001 ill-/r · Ulnau'iJJ.fr'iJ mpcf/i.cfib11/r t.mi[wiJwftw'iJ11Lft11m.fl'iJbp(! 

a'lur111..J' b'b 'lI'"JP ( JbJ {Ji/_ni/ •frnpabpfr clwJiu'hu.11t J"'-I'w.f!w'bumr m-l! 
'/um°h11LJ I; .f!fi t.w1_w'iJiuftw'iJ )1 JbJ (cli/_ntJ n af1npa/ipf rfuuf wfJw~ .\ 

"fl.UU1Ult:.Ulr/r m ~ w'iJ'twJ frriul1w'bw'bml"'- t:.m1_u/i11ufttu'bm.(J l"'-'bf!. mi/_Jllll 

'lb "i.f!"'-J wnwtap'b t:.burUl.f!I'.f!I'"'-fl I"'-"' t./r 'bb rliw 1w 9'bmJ: fl.qb i/r Jbrt 
f.burU1.f!p.f!pnL{d 1n1..'iJ I; 'iJbpftU1JW9'iJnuf J/iJ (cli{nt{ n pnpJ./1pJr JmJw'biuft 

A UJUIU1Ult:.Ulr/r t.w'b'lb" 'l"'l"'- m [tl1/Jr "I'"Z 111.Ut:.Jm'b'bbpnul qur'bi/_blnL 

t.mi[U1'btuftw'bmfil !"'-"hi!, npn"b.f!, frt:.wrftb' n-/r t.bm JpU111fr'b w'b1_br2 

UJ(,.nuf bil: 

lmun ump ~Gmbq pm1 WJP G phnpb Lf(!: bp b n mG lpu)u qmpabpnu.f A. 
uiwunufiwpfl p fiun}mGwqwGnt.pjnt.G(! filuummmnt.fi h k mwppbp k 
qpnjpg nt. tfbq~g (0 < p < 1 ), wupu 

b 

: ( m-np ) 1 j' hm P a< v'- < b = J - e 
n-HI> npq r 2;c 

- a ..._ 

') 

- dzz (48) 

1J."lw9 ,,,_9 bi1.f! UIJ" pbnpl-idf!., h'bfiltu'frhtni/_, "I' a "- b {J1_hre:1hr2.wi/_nr 

b'iJ llL f1wfunuf l_llL'iJb"j, n-Jr91 'l-fr111tupfti{n'J 

66 

< m-np <b a vnpq 

np +a y npq < m < np + b 1/ npq 

rn - np 

-V npq 

''l-frurbt.[! (ma, mb) J'fr2wftwl.f!fr tbpunul qur'i11[n'l wJ'pn'f2 [J1_bre' 

ma <ma< ma + 1 < m 3 + 2 < ··· < m0 - 1 < mb < mb: 



I'll b 

P ( a < m - np < b ) 
Jf npq 

P(ma~m~mb) = ~ Pn (m): 

"flwtp nr h'hfilu111rm.fi1Ju/;, r..wJ'111awlil pwt/_wrwrt/_wd- ht UmwiJr-{u.1UJ­

lwup flbnrbJ'fi rntnr UJ"'IJ'wititbr/!1 IU"flU b[ilb ifmrabrfi n (tl/"[l! pu~­

qw~tu'hp'h J'U I;, ~wrhip I; P11 (m) t..uu/"'i11u~w'bm-{il1m'b'M~rl! ifmp•"'rftilbt 

firbt9 J'mnu1iJnr 'wrJ-h.e'hb1mtf' 

_ (m -•'Pl 
:! npq 

mb 

p ( a < -~-1-1pq_. __ < b ) ~ ~ 1 

x ::::::z 

m + l np 

~npq -

m -·ma 

m np 

r npq 

_m--: 11p 

l' npq 

'·u1 ma - np -
rJl-rl m = illa; UIUJ.UI X = --=-=a, 

X = mb- np = b, f'"i"J np11uJ" 
y npq 

f npq 

1 
=--: 

Jfnpq 

0 ::-: a - a-=- ma:- ma< -
1
-· 0 - b-b-= ~1!---~~ < 1 

/ .. t' npq t' npq ' f npq f np<J 

IUUJ_UI 

fl11nLL1/r t.w1/1u'hwl1111'h111 /ti /"''bf! X-p 1fp l".9'"/ ~u1rmwt.w1ur1//1 1\1.mk l'"l 

''''r"I' 
Li xz 

p ( a < m np < b ) 1 ~ ., f npq , ::::::: Y 2rr ~ e M ~ x, 
ll a 

1t""' I, rt' n - .... °'-', 
lJ ll ~ 

p ( 3 < -n~~p·::i < b) ~ f\r:- · ~ e :! fJ. Xi 

ll a 
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x2 

IJu,,u91_wJ q11tJwre y = 1 e 2 
{ 2tt 

Jwp'fl I; ( 31 b) dfrflU~UIJ.[!llLd. 111..llUl/r 

b x2 

Jim P ( < m - np < b ) = lim .1 ~ e '..! ~x =-n~.., a f npq Ax .. o v· 2:t ~ 

{mJblnt/. . iJrwi,wqJbptnJ ,,,,,-;,""" milt:.U1qU1u1U11mfil1mt'i1b['/! m-fr 
*hl1wmJauJp1 1f.wpbfft I; umiust.Jm<l Ulr'IJ"L~.[!/! 'IPbl' 

,.2 

(49) 

ll.1uutftun1/, bpb n mGlitu}u 1}rnpubp~ pJnl~ l\qumuf k mlitJ.bp~nL­

p-Jm G, mupu 

1 J,!1 ~~ --=- e ~ dx 
l' 2:t 

a 

JtGmbq (lUll pG aqumq Ii. wqwliw~wGnq} JW11'p l1mpbL(1 h ui Gqh1, np A 
uiwu1mlhupf1 thuGqbu qm1 nL m prtl-e l1qmGtlr 

np +a V npq, np + b ynpq 
pt}_bpr up~k: 

{ 48} uwf'.Jwitw1/r'b t:.wqwuwpn'-/iJJnL'b[! 1 np[! "'"l"'S"L9tJ.wJ I; IUJ'b 

'Jb"/.[!/r f.111JU1p1 hpp a-fl k_ b-fl · tJ.bppwiJ.np b'fl, 11..Jfr J'bt_ !; JtnLJ fliu£: 

WJ'fl 'f'"f.l!llLJ'1 /.pp 3 -t - Og ~UIJ b ~ + 001 pfll_U[bu flw£. UIJf, 'J/i"J­

.j!n'-JJ hpp a - - 00 k b - + C'.!O, 1.111uft'b.e-;,' . 

. bn :x~ 

lim (P (np +any' npq < m <n;+ bn y' npq)- r· \, J e -, dx] = 0, 

n~m ~ 

(50) 

hpp an - -oo, bn -+001 
{wuilwufi [ilbnpbJJr9 wilJfrpw"J.bu /:,bur£.n,_J I; ;.burktml Jnuiu11J.np 

pw'bwa!1e' 
6b 



.~ b 

P (np + a { npq < m < np +. b { npq) ::=::::: l' 
1 J e 

2 
dx, (ii1} 

a 

n11b w1t.e.wii u11Jb1/r f;.;_1u1/tui t, nr.e.w'h 111if.l.1/r ,n,J t ifm11ab11/r n [rlft1[f!.t 

'l-fiuiwpftblnt/ 
t 

1 ' 
-- e 
Jf 2r: ., 

0 

2 

b 1 • 

re--x-<lx-
= v 2:? J 

0 

u1£ ".f!n•Jt 

I x 2 

2 dx 

S
o e _ ~ x2 1 

dx+ · y 
a 

b 

f e ., 
0 

dx =<l> (b) - <D (a) 

( 32) 

dx =-

IJ•/'1 'ILUJ.pmJ (4!J) 11111r.1f1u'1JU11/rb r.u11/m11111/"" /l1111'1'(1 f1wrbtfr ( 'lf'l"l 
t.L,,,t,1,ul 'tLrUJ' 

limP(np+a {npq m<np+b r'npq)=-<1>(b)-'J)(a), (.;:J) 

P (np +a { npq < m< np + L 1' npq) ~<I> (b) -<l> (a). (·'-') 

<lJ (t) f111.blJ,1J/rn/i, l1n11/1111f t /,m"f/U111{1 f/lmb~,'1/11111 
·112L "i14~ ( ,;2) ,,..,,j, 111d.l1 ,,,, "'l''I mJ '·'""ll "'"'' q,,,, fdu1/r UI ,,, 11'/1 .pm'i1/1 

/;u1111~m/tl 1111~1'h£t'l'• 

1. <11 ( 0) = 01 

2. ·/t.uflf1 "I' C)Y ( t) = ~ e .! £. l·/1 l"'l"I' ,,,1,.11,,!S,£rf• ~,,,_ 
y ~rt 

1111111 '"J 11 111d uli.1
1
9/"'ll' 'I 11ml1m'i1 (, ""'I"' flJ ( t )-f1 l11/r"i1/• t-/1 mb.1111 f m f1l1-

!1/1111ii I 



©(oo)=1imcD(t) · 
1
-: 

t->OO 2 

x 
-;;-=-- =U, 

r 2 
dx = ("2 du, 

t 

l'2 -u2 

<D(t)= } J e du. 
l' 1t 

0 

nrfrs u.l/,Jfr2w't.w'itnpb'it p/m11 .. J !; Jbr u/b,nule: 

J. <D(t)-'b qb'b1n 1f:.m.'by9/uu I;-, w1u//i,.[!f,' CD(-f)=-CD(t). 

-t 

CD(--t)=~s e l' 2;' 
0 

z:? t 
2 1 ~ 
dz= - -=- ~ e 

I' 2r; J 
() 

IJ.l~'UfP"nq, <D (t)-t 't.b'bur t;n'-'bftsfrw I;, k bpp t-t wfi.nul I; O-Jr9 
1 

J'p'itf..h + oo, "'J'f q,nL'b't.uJrw'it wb.11ul I; O-Ji9 Jfr'btk -1 CD (t) fn'-t~-
2 

9/rm1Ji wpJb./J.tbre' t-Jr u"uppbp pq.u1Jrt wpJbibbr/r t.wJwp1 pbpi[wd­

bt 'lP./JP tJbpt_nLJ {II U1'1_J"Luwyn1_,J)1 cD (t) fn'-'b"9Jrw1Jr tnrr"l''I fuum­

~n'-fil J"''b l:.bmkw'b.[!nt/ '"'llnww't.m_J pbptJwd- bf, flpw wpJb.[!tbp[! JJ.rw1fl 

t-Jr 'JP"''t.wt iupJb.[!tbpfi t.wJwp: Cum "'l'I w'llnrnw't.Jr 'lmtm_J bf,.[!, 

nr bpp t = 4, d> (t) = 0,499968, w1'kUJ/1U np, brr t > 4, pprl-'hwyUl-
1 

'bnuf 'twrb1Jr I; f!'it'Jn'-'hhi <D (t)=-: 
2 

0 r Jr t w i, 1. A ilJUIU1Ulf:,Ull'P t.wqwt.ui,,11.1t11._p,11L'bf!. l"'-P'"JJIUtlJm-p 
3 

UlllWflap'j, pnpd.m_J l:.wqwuwr I; --Ji: Il ::::ll 1000 mfl't.wfu pnpabpnLJ 
4 

npnzbi UJm111111l:,wpfi bpknul'hbpfi filt/1'' 700 h -850 fitJbr/r Jpp_k.. qm'biJb­

l"'- f.w1_w'bw1!.wfl1,,_p J"'-'b[!: 
10 



3 
Cum "fUJJJus'hJi n = 1000, p = -, 

4 

1 
q= 

4 

700- 750 
a= ·-

/ 
a 1 

~ - 3,6, b 850- 750 7 
= --:::-===:::== = '2. 

I 1000.--. -
J' 4 4 

i~ 1 
1000.-. ~ 

4 4 

p (700 < m < 850) ":::::; <D( 7 ,2) -<!>( - 3,fJ) = <:D( 7 ,2) +CJ)( !3,fJ) 0,9998: 

0 pp 'b ILi ft 2. 1000 JftlLlinlwwft 'lhmwi'hbpp /11t!rft,9 1 npfr Jbp_ .'JOO-{! 

mid/it 'bnpJw1p9 'Jmp11 z.iu11'bp1 ftwq1f iJmJ I; .100 '11..inusi'hLpp 1/br"''Jmp­

d1.111Ji'b iJhr.91/1uJ.p: f:'hwpiJus6 11lun1L1fbbpp ,/£2 npn2l.1 'i.mpJwJfitJ 'lml'" 

ziu1fihp 111ilb,'Jn1l '1Lu11ul'b£pfr ftl'ffr' 70 b 1 lfJ ftl1JL11fr Jfrp_£ 'l"''i11JLL"' 
/:., u11[ w*'b usft m b m {ti J m. bf!: 

300, 
a 

p = 10· 
C.Lm£iupmp' np = 90, ~f npq ~ 8, 

a= 
70-90 

H 
=-2,5, 

7 
q=-· 

JO 

b = 110 - 90 = 2 ,51 
H 

P (70 < m < J JO)= 2<1> (2,5) = 0,!>87fir 

IJ11 

Ii m [ P (a 11 • / ~! 
11-•CiD v n 

m np < h,. ~;1;.;) - . 1 

r e 
11 n J 

a11 

l~ 

"dx] 0: 

( :;:;) 
1

1'/•.IJm.1! z 0 .'l"'f,11,,,.'J'"'l /tl/11/ ~. ,,1,,,21,i,1, a 11 - 1, /, b11 - 1, "'Ji'"'''"' 
"1111111111//1 

a,, -. I fl 

- e V PY-' 
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lim (P(. -:: < 
n-.m 

~v-" " - ,.2 

1 ._ pq - " J 
_rr_i_n __ < e )- v j e ~ dx = 0 

-Ev =q-

~i4~ [ p ( I : - p I < • ) - 2 © ( • .ii p"q ) I = o, 

~i_:1! P ( I r~ - p I < e ) == 2 cI> ( oo) = I, (-16) 

•rt!. k ~w'l.J'nLJ' I; ~. Pbp''i111L1/r/r pbnplul/r pm/w'b11wftn1..[il 1n1..'h[!1 bpb mG­

lJwfu tltnpO.b11~ p~qe' n-1!, iupnuuf k m6t[bprn1_pJw6, wupu tl'fiwqnp}t 
O.qumq fhuqw6mlpuG1npJWUf! l1w11b1f1 k u1Gqb1, np u1wmwfiw11l1 lhufi­
f}hu qw1m. nwfimfunqtJWfi 2bqnufe fipm fhufilJ:bU CJWlOt_ fhuqw6wlpu­
fint.pJnt.fipg Jll'-pw~wfitJlll.Jl mnµifit\pfi tlrn110.1nu 1~n~11 k fiw~1wu1bu 

mptJ.wb- 9wGqwgw4\ pqpg: 
bpp n-e P"'"'"~UlhWl_UI+ Jh~ I;, mb'l/r 111..'bfr. l',,hmii.1wl Jnmwi/nr 

pw'hwal-1.1!.' 

P(I: -Pj<·)~2©(}~~:} 
"fi'b'h11Lfil1w'b U111.'bl/il,e w1umb'l hpb,e ui/r"i/t /11";,11Jrp'bhp 1 npnil,e uo/l'"l 

'lh"IJ!"'-" ftwpn'f b'il tl-w'lblt 

0 f'" 'fl UI ~ 1. f//wurwf,,l.Ufl/r f.wiJ.wbw'twb111.-{d111Lhl1 JnLf'IUJ!W'blJlll-f' 

1»11u.1'ilAJi"b i/mpd.Jr tlwdUJbw+ l',,wuurwurnLb I; .'4 f.u11Jwuwp I; 0,6-/t: '1w­
mwpmJ hil n = 800 pnpd.1 flpnzbl UIJb /,,w'fw'hwt111bt1LP1n1..'hf!1 "I' "l"'­

urwfiwpp hpkwil 'lwlm. l',,wfw1/u111..f'1"'t 2h'l.m-.df! ilpw bplwft 'l"'l"L l',,w­

qw'hw1fwil111.f'1111..'bJr9 t/r 'lbl'"''l."''b9n1.J s = 0,03-Jr9: o,,,,,,/htni/ { S7) J;w-

1[iuuwp111.fiin1.t.fr9, uuuuilm .. J bft.e 

_p { 1~ - 0,61< o,os} ~ 2<1> ( o,oa. vsoo )· 
.800 .. ! 0 6-0 (· 
J t' ' ' 

2 <I>(' O ,o3 f 80'0 ) = 2 <D (I ~72) = 0,9146: 
, . ii" 0,6.0,4 ' 

P { !s;o - o~6 \ < 0,03 } ~ o,9146: 



0 r" b UI ~ 2. f//#UUJIUt:_Ulfl/l f:au.1"1111/iu lfl.Lllll# ::..w1/wbwf1iuilm [J Jlllh{! 1111-

rUIJ!.Wbljtup UllllUbd.pb 1/mpap Jiutf u.1'bu.1f[ t,Ullltnlllurlllb I; h_ t.u.11/uwmp I; 

0;4-/11 1J.,/i11/u.1'l'b J!.mbp"' .fmpa uthur.p I; "Ul"'Ulf'bV npUfbuqp 0,9 t:.u.11/1.u­

"LUl"U1"iu11/l1wJp q""pbJ.fr tftil/i Uf'b11hf1 nf' UfWurwC.mpp hplu.ub 'l"'l"' \w­

iw/11111-[tl J'"-bf! J"'I'"'J!."''b1Jmp 1u11mbdpb ifrnpJ.m J' bp1u f.1Ui17Lu 'fUll"' 

J;wqw'fou~iubmfi/1111..b/•s 2lu1if.11uf I; nt ;_wur 1 J!"'b O/J2-n1/1 fl.1uurh'I p==0,4, 

q=0,-0, e=0,02" 2<1>(~ ,i'n)=0.9: JI IU'fJ"'"Ul~P.'J 'Jlnb111J' L'i1J! 
I' Ptt 

-·~-· ___ n ____ = J ,G5 

0,02 tin 
J ,f.5, 

n 11uiL'l'Jrn n = HJ4 ;3, 
0 r p"b IU ~ .1. tqlUUIUlt..u111/i L11£m"b 'l"'I"' t..u11/m"liwl1u/'i11u/tl1m'i111 ,,,, _ 

JllUJ!Ulbl_Jlll r UUlfU"i,,J./1b 1/mpap J 1111/ U1b111/1 f:.uu/11111 "'[' t (), i •fr• ffUIUIUI 1•­

~Jm J L'h n = 1000 IU"b~u.1/11 1/11111d.£1n 'q1u111111t:.w11/1 t:.m"li11l1u 'II.LI/Ill ~111tim­

Ju111{ti1u./i1 f,.hJ.1~/111//' 1M111111//4l'"'I"' 1'11 ;£111111l l1w11l.1/1 { 111,11111£1 bf"" ;;m'i1-

'1£u 'I UIJlll f:.1u1/ w'111ul1'""'"' ,, ,,,, if p .61 I"' l""J"""i' l J"' I' 1~111111"11 d./1"b ,,,,, I' a,,, 11'' 

(),fl.} t:.uu/m'b111/1u1'bm /I 1111J'1'1 

~ <ll ( !! ( n ) = 0 ,95 l.11.u1/ 1u llUI (""/ii I"' 1, ,, !I 
{ P<J 

= 0,475, /, JI m'J"' ""''Jii.'! 

t;l < '1> ('::. ,.' 
11 

) Ill II I II./' ' 

i pq 

18. fllnLwunb~ pbnf1bd(!: tr,,, ""Ii·- '·""'II"'"'' /, '·""'//'""'' /•~""'''II"". 
l'"JJ/i1 jt1£ n11l11N1/11'/r 1/£ p £LJJ U111f11/11u/ I,, I'' "/' A "I'""' "'::."'I'/' p ~1111/111· 
1tU1~m"h111/J1111"ht! l"'l'.u.p.uS111m1• 1/m11Am11" l1111/111111f Jm"l1/1 11·/•11· "'l""''''I 
1t11J11111ur~l1fl.J! UI 1"h 11£ llJ.11/1 I 11 /I/I p- '11 I m"l1/r11/11 1111m1111/ 1/m11d.p t.1111l11111/1 .'J t 

A.'Jr•t111f l· 'll'"J/1, /,l'P 1/11•110.£11/1 J"/u/11 a,,,,,,,,,f l mfn/l•1•pmfJ1m"l11 •/,l,l'!r 
~L'h.J.! 1/m1,al,11J1 1111U1•11J.1, 11L11/11uL£1'· 11mui2/1"11 11£11/11uh 1"'"1~'"!1"11) I. 
n = J 1/mi'A/1.'I, £1,111,,,1,,11,' n :c:.: 2 ,,,,,,,aJ,,.,, 1.1•1,,,1,,11,' n = :) ,,,,,,,a/19 , 

f!'h71\m"hpum1/..11 n~1,,1 ,,J.11/1u/L 111a11l/"'.'I'"') t n 1/1111.aL11/•,y1 ll.11111pp"l1 ,,/,-

1•/1m 1/r 1fjuu1J 1/mf"A11nl A u1.umu,,~m11/1 t.1111Jtu"11111l1m'l11u J' 1111111'' P (A)= 
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a 
- p = -, Lrt1r11r'I "Lrr'"!P l"'l''".f!'"'bfJm1, 1'nra,,,_J' A "lu"nw/:,.mp/1 

1 

C.u11/iu1'utft1n'bm [JI"' 'hf!' P (A)= p = ~,, k "'IL~, n-r11 ubrfrwifr I"' rw-
2 ~ 

.J) u/ii um{' 1',, r a m.J~ A UJ UI U'JIU C. au r/i t,,UI t/. w'iu.u/1ut'bm {ti Jiil '£ l!" 

P(A)=p=~. 
n 

w 111111 I, ,., a O ::. U1 " ur w u11u 'b I;: 

'llnLwunbfl ~t:rnrt:aif!:i bpL uiwmwfhuplt linnJ1uGml1mG1apJtnfi~ n 
w G lpu }u t}m pa L 11 l19 r mri l1 mg m(\ u b 11 tnu JI• J 1n ptu V m Ci um. p tlrn p iw uf 

GrnJGfi ); IJ fimt]tumup ~-)1 (a> 0), umpu UIJlJ Uf\Ummfimpl1 n t)rnp­
n 

c\hpnuf m tuGq\ulr fhufi1}bu qu1pn lhm}mCitulp.ufimrJmli~ ~urpnfl 
am 

e-J - munll'tulif1Ci, Lpr n - c.iot 
m! 

l•rn.e, vtpntfbtni/ (26) piu'bwJ.kfi.71 umut'bm 1f l/i.,.p 

~)n-m= 
.n 

2 ) ( rn - 1 ) ( a )n ( a )-m ~ ... 1--- 1-- 1-- : 
n n n n 

l""'l"' 

1fiuUJ_iuu1ftptf! Jl,m.1/ f- iu'b.frn1/m/11, ( 1-~) ( 1- ~ ) • • • ( 1-m ~_!_) 

pauq1f1UUJ_U1urf1/rlf! a,,urm.J' I; JpwtJnr/r, (•--;; )-m ru.'lJ"'"i'""'ltf.rll! 

'i.11n {i.JUJ.1"' a,,11111ul I; Jpuu/nrfr 1 fruit ( 1 - ~ y1 

1•wqtf IWUJH1U1/1ftll! 41,,nn11f 

I; e--a-/i: lhrb·f'it 
am 

lirn P11 (m) = e-a : 
n ,,., m! 

(58) 

u.!""IP"""' A UJUIU1Ult.Ulrfi' 1'nr4brfr wi111.ut.J'n./'it z.u1r.,e11iJ m'lfr'l 

ffi Wb1f1U1f f'uuh'fbu 'fUl[llL /).utJU1'b1U~U/lmt/d1;,1_'J,f! 't1fl'i.Jft 

m=O, 1. 2, .... , 

Q) 

~ P =e-a = e-a.e= 1, ,-, }: am 

~ m m! 
m 



.j!6Uh/t np h2_ijUIJ- m-Ji wpJb.eiibrf! wht.U1dU1udi1zbLf1 bb L ~wqJ'uui t.5., 

LrfiiJ /11nLJ'p: 

fTJIUurUJ!:.mrfi bpLuLJ''hbrfr fJijfi' a /, b wtl'pn'lf J nJ_ P'"9UIUUl~lllh 

/ii ijb rfi ""th 'f ln<j.11/_h en f:.uu/_1.UbUl~JUbtlL{J JllL 'bf! ~w1_m1i Ul~UlbllL[il 1m 'b'b/, ''" 

'f:"LJ'wpJ' Ulh {Jb nrl"f p !:.uni 1nJ.U1 Jh lufi5.ifi. 

h 

P(a~m~b)=P11 (a)+P 11 (a+ 1)+ ... + Pn(b) ~ ~Pn(m) 

b 

Jim P(a -m· -.b)= ~-..,e ";i;; 

11~m ~ 111~ 
m a 

JJi d 

'l•n11J'hn1~iu'i11111f 'IJmu.111nb/1 {JL1111LJ'I! 11nJ'/,'i1 111'i191111l IJ/111m111/mJ' t il 

.utl1m/11 1finpJ.l.rfi JwJIU'hUll/ "l"'mw!:.wr/• 111 w1i'l""f ,,,J,,tf, ,,,5.iL'h1111"' 

P n ( m) t:.U11/u1'iJm~m'i1111 fl J"' 'i111 n pn zL l"' .\1111f "'!', J. l'I' •fin /'al. l'fi [l/11/1! I' 111-

. 1Ja1~JUb.uJ_ Ult/i Jbd- t 1 Jr 11~ "f u1uuuf:.1u11fi .\1u1/U1'i1111l1111'i1111 /ti JIU~'[' 1 J"' f""J'111'i1 -

t.1m r +npJ./t J uuf 111b111~ I' 1111/m~m'b UI 1 "''" 1fin.p111 11.,,, ,,,, "IJ"" ,f /'1"1 "' -

'j,,,, J' bb 

,,,,,,,,.,, a = np: 

<.Im 
pn (m) :=:::::- e-" -, 

111! 

P(a· m· 

m a 

( .i!J ) 

ii ;i'" 
( f;t)) 

Ill! 

0 I'/• 'h,,. ~ 1. If 1.,,1.~,,,f,t, 1./, ,1 1,,,,,,,,~,/. I' "l"""l'"'""''•il'" /"""""~'/' 
1l/12/1'i1 11111,/1111/I J.l111~1Ufl~llll"1111b1111J' J1111111J'1111l I. IJ,:.! !1

11
: /•~1}11//•11/•'~1 I. 

.,, ,,,,,, "'::. "'''"'~ a 1,,,,, ·I'· r!l'I ,,,J .;oo ,11. ,,,,,, 11,1, t•I• !I ,J'/, tlf• ,,,,,,,, ,,,1, "'~''' / ,,,_ 
f.11i1/1ub111~•11~1111 jtl J'" 'iJ111 

a= np = - J. 

()I' I•~."''' 2. '/-£,,,,..,1,£,, '"l"''"l"",'"'"·lf•11 '"""""~''' 1l/1p/•11 ,,,,,,,,,,,,, 
""'l"'l 'l"J''"'t""~"'"J' 1,~,,,J',,,,J' t o,.} 0 10 1 flr,,;f,1 .,,11, ~ .... ,,,,111,,11 ,,,~,,,, -

7:J 



ft1JnLbf!1 ''P Uf1L1u1wt.w'tiu"b al1n1/ 1.br9•/UJ1h .JOO 11Aur111itbrfr .tht /11nrsua"b 

11hurw/kArJr [ti/rife l/r iu"b9 t,,, ,f 4-Jr9 1 

p = -
1
-, 0 = 500, a_. 2,5, l),,,,£wpwp (60) pw'bU1'1.bL :mo r 

P(m~4)=P(m=0Um=1Um 2Um=3Um=4)= 

=P0 P1 +P:!+P.1 +P.i= - a - 2:l - 12:; -
Q +- e-2, .... + - e-2 .. ) + - e -2 j + 

2 2 48 

+ 6~:. -2 ; 0 "I' ... -e . '=.::::::' ,.:>J•: 
384 

1. !.(."'"!! "bhu11/w1) t S 1n'blf1U•l1 'l•u/'bLl hr1'.c/t 1'..,,'l,fan"laumPft {rliJ.,, 
br'tllL. w'b'lw1f f:..JUb•Jl.w 'l'"lm. f..u11/w'bur't.w'bn1../JJ,,,,_bf!t 

2. U.purn.111r"'-/cl1w'b 1!b2 /unuuubf! ~IM'l,f,,._,f t u.111/pn'l'l .upurw11rw"h­

.J!fi ,) urn'tnU{!I 'l-111bl1l "fUllhW/:,,Ulf'l.Ur 1.brtJifUIJ J:./tb'f z/r'f.tqwJ,eJr Jl.1 

IU) /11nuuu'b uJrtJ£,,,L J\u11/µ/ltU1q11111im1-ft/J'"-fl(!, p) J.p~nwp /m1mu./'b 1Jrith1m­

/:;wJJw"i.1w't.wfl111/d J"'-b[!: 

.1. Pw.'1 pn,,_wJ frrhrfr .l u1nfJ.1111e /11nuuu<& (;-1 </•ur"hlsl 200 frrbrp9 
brb.efi.'J uu/htfr frrhr/r /11nmu/i11/iuJ- ifr'bbl'''- t.uu/.,.'i11nl1wii111..fill"'-'bf!: 

4. !/lrn'btuplJmfl1U1'b "'r1.1111.1'fpU1J- Jh.flb'bwJumhpp 2 urnfJnue pmurn/b 

/;: 'l•1n'bbl .wo 1fb.f!h'bu11f1uuhpfrs bph.f!/r,l/ nz. u11Jhir Jb..pb'bu11f m11L·pp 

/11nu111/i11[utJ- Lfi'bL l"' t.iui/.iub•u~tu"h111..f! 1'1t.'i1e: 

.J. fi>Jrrur/up 1fL~ 'trus~"snif /11n.'!blm t:.uri[u/i11u'-Jiuil1nftl1n,_"i..t(! t:..u11/us­
""'P !; 0,8-Jn 'l•m'bhl 100 l/p•u~n9Jr 'lb"l.f!"'-'f fiPr"'P'I!. 7J ,,,."b1pn.J /un­

,'Jh l"'- t.ur1JU1'b iul1u1h111 [ti /mte: 
6. '/>ur"bbl 100 'i1npU1d-Jr"b l1pb/um"bhpfi9 liO-Jr UJ'fUI tfli.,1..l"'- /;.uu/uli1111-

~.u"bmf'l1m-'bf!, bfrlL u1'1.us 6'b1Jbl"'- t.w1JuibUJ~u/h.m/rl1111..'l,l! C..u11/iu111up. t 
o,:n-fr1 

i. llrn2h1 "'Jb 11ust;Jui'h'bbpf!1 npnh9 J'fitft o~-12.; t:.U14w'Bwftm'bm_­

ftl1wJ'1~ 'furbifmJ' !; pmururbiJusJ- Jrrbr/r ffi fJfuf[!, b/J/, llU111L'lllLJ lib 475 

~f'J npn'b9/i9 J"'-rUl.J!Ulbl/"'-rfr /11ntniub1/hf11L t.ur1/u./bwf1wbnLf11u1..ile t:.1ui/m­
IJ rur /; 0 10#)-/r I 

8. luu.1'1.w.'ln'll!. zui·t;,,,_J I; 7 ''-"'-pLf1 1 hfJb quan~ i/rUI' pw91n.t.J I;; 1/h9 

1fJrwi[np/!.i k- '1_b.u.1p111_1f !; 1 ttnLp[/r' t,U1~1.11n~ 7h"fe"1:.1f. p = 0,999936 
t.u.11/w'bwq1u'bm../l1iu1f p fr'iit"i/r11Jr"' 11u1f.1fin'bilbpn1..J' ~.'lur'b1/fr 'frr.u zwt,,iud- s 
q11ufwpf!1 h[ilb 'l'"ll/!. 'bl11m/1Uh !; n = 8000 11./'iupud: 
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llJq.LOfllu 

"lUSll.(lllaUu lftlrnflta-SnltuC ttl. vrLL 
~lltl.ll~llun~~sn~uutrfl_~llcrunfl~C 

20. 'l)wmwfiwl1wb dl:i('Jntf)Jntb: ( f//u11nwt.w1tw'f.t 1lb<lmfrl Jiit hf! tf /1 

Jb<>m-[J J"L'h I;, "Pl!. •/rnrJ.Jr Jwtf w'i11ul1 U/.U1mwt:.U1~w51n1,/•'h l!.it'l''L'lmul I; 

npM; "'l'Jhg Jrr t'..'h111pu11/nr iupJb,cithrJr l''"'lJ'mfl1mitp9 . uuurl'bl' 

+nrabrnuf, nrn'il.e eL[J iubm J b'h 'f.t1n1'£ "I"" 11/w'h'hLrmJ', UI /'i1 'tmrn'I I; 

e1'1111L'hbt uuurrbr IUp•lh.e'bLr: 11/1111nrtuuutJr 'lb"'wl'bLrJr /11J'pp9 tfLr,9r1.m} 

UJ1.U1.nu1t.w't1.U"b 11butu11Jr i'"'Pl!{tLurq"'J- 'liu11Jr •/rw t.U1'L11bu M1iu<l- ll1urh11'1 

[J /11/ f!.1 t:.Ju11u /mu11u~w 1 w fl Jr, urtf !"' L or if UI ''"' bJ. £ r/i /ti,,,,[!, 111u7 p n l w ,, Uf,, 

d-wruu JllL {J J.Wb J1utfqbutc)qpluu~U1/11w'lfi uu/ J"'l mnJ• uni/ ;:_wt:.mJ. 'I"' 1! Ill['[' 

UJU1uiwt.w'tu.1'b Jh6-m {J 1111 fJ'hL {' Lin 

fl pUJ/wTfp UfU1U1wli.w1!."'b JL<l-11L{J I"' bf! 1/i'f.t/1 t.u11{w"l1U1~u1"11111 [J J"' ~,'bL l'P 
IJJL UllL{tl JWh Ill. 11111 tf'iuuuJrr1f UI f, UlllUI 1·'1Ul1 Uf.L"'J~ I; UI 1•if 111J- 1/r"i.tL b UI !'I 

UJUIUIUlt.Ul~lll b ,, £,)Ill [J 1111 b :.fuu {'"''' n r UI ''" b.e'h/4 l'P I' m~J·,,, {J !"' h/1 /, UI l'I 
w11J L.j/i,L 1•/1"it t:.wJ' LLIUJU1U1U111/11111"im7 t..u.11/iu"bm~1u"lu11 /ti I"' 'b6i1£ f'[' • iu J'I 11 I• U/ · 

.J!"' J wu1111f L'h, np wr41uJ t Ufwm1111)111J1111"it ,f/,J111 fJ J"''h ~1111/m'hwl11116i1111 -

I" 1111 'f.ttf,r/i pUl;/11111 Je~ 

'f.I'.t11f.1.Ubf'"'"ll. 11,(X u111111,111f.ml1w'h ,//4J,,, /cl J"'j' ::.uu/111"11111lru5.1111 /rl !"' 5,_ 

tL1,r i•wz/111111le "'r'/"' ,f t "P''~ f-'(x) tf!m 'h~.'IP"'Jf. J'fi1".1J"'I• "N' 
X JLJ.m /ti im"is' x-/1.'J uu/btfr 4"'.JN' "'I"' J, 4~ 11"i111m "i1t.1,,,_ :.u11/111'1111111111'11u1. 

[J Jiii 'bf, t, "'111fr'h.J>h' x < x UJUIUllll::,UI ,,,, t:.1111/111"i11ul1m"k111 /ti!"' 5,,,. 

f(x) ( f; 1) 

IJ.1u F(x) lpm "i1IJ.'IP""'"b l111J.1/1111f ( X 111un11mt:.111l1m"i1 ,l/,J,,, /ti 1111'11 

Hm,lwliwl1wlin1pjm_lilih11!1 rw1I1nfm(i f1H lil19l1m: 

IJ.l"Uf/•m11/, u1wuuuflwl1wli 1JIJ<\111pJ•11 H11 1Jj1 1f1,,.\111pjnt li I., llJll~ 
pp HGwpw~np m11dltJJlil111l1 puicpJ'111 fJJUI lil19 npuuuulimlpu(inpl,li [1li1p11 -

liuuJ' I• npJJI. 1fhl11~ J._ nl•I• liwt.l'wp npnz•lma J. Hu11lmlhufpuli111pJ111 lilibpl• 
I' w7 Jmf w Ii ~un lil19 l1 wli:....) 

0 r /1 t IU "' f.£,.tm ,,.,, n ,,,,,,,a1, I"'' 't A u1111111111t.1111•/1 ::.,,,.,,,,£,, 'l"'I"' Ill 

f/p'-/.f! "/w111u.1l,,u1/1u1'b ,f£Jm{JJm'b t 1 .J,,,/Lf1 "/' "'J'I 1/11111d.l1111111f Uf."'"'"'. 
t:.w~u1t11p£'b IJ"'f"'IJ (; e'b11mtl11 0, J, 2, • • ·, Il ftl1/£pp9 "E'''t J'/,/ll' k 

'bf'"' ~U1J1up "!"' z1/11.1tJ ( ·'lu11/u/i.111.1/1,,,'b,,, /ti I"' 'M,£ i•/1 F(x) /"'' ;!1111' m'b q,,,, 'idr 
9p1U"h' 

m<I 



(J.u11/u/b111l1w'i.uuftf-Jm'i.i~1L pp pU1z/111f lllh lf!111..'i.iq9fr1U'b m 'bfr l',.bu.£ J'ul l:.111m­

l1111 /ti J"'- 'b'iib re. 
1. 0 :=_:;; F(x) 1 npUJlill f.u11J.m"hw1tU1'iim {ti Jni 'ii: 

2. F(x)-l' x-p 1'biJ.w11.n7 :f:u1L"bq9pw'b I;, w1ufr"b,e"b' 9w"iil1U19usJ XI k 

X::; frliJ.Lrfr f:.wdutp X1 < X2.:.fi.'1 p/1111uf I;, np F(x1) ~ F(x2)J ,.l'".f!J x 
Uf'"wmt.wltUlh Jbd-m(J 1wt UlpJb.JJf! .. X2-p9 UliJblfr P"J!l' Lfi'hht11L l:.wiJw-

"ii wf1U1"iJm{J 1111 "iJ {!, ~llt J' UI p1f wfl (J/ut ph1f" f..u1J' IUdt.u /b Jufo'bfi l 

P(X < x~) = P(X<x1 U x 1 X<x2 1 = P(X<x1) + P(x 1~ X< x2) 

~uuf 

(62) 

U11ufi'b.pt' UJ wunufi ml11ull uh~ 1n_p Jmli' mtf Jml l1Gmh11lf. W( ft tfLt ~64 lib1 nL 

H. mtl mfi w l1wG1np JIH. fi)! fhml ruu ru p k fhuq m G w lp.ulim.p Jndilib 11 fl p w2 Jmf wfi 
~m Glmfiu•Jf1 u16 fl fi UtJ q J1 fimbptlwpn tf: 

-Flw'bp np UJ.1UtnU1f.utp/i r..Ul11UtU11tw'bm(tl JllL'bf! z/i 1t111rn11. pw9u.ruwl1111'b 

{tlfriJ lfi'bbl, 11LpbJ'b (6.2} pmhwd£.p9 t.l:unlL11Ld t, np F(x1) ~ F(x2), bpp 

x1<x2 , fi'bt £. "l.wt.u/Lr1[11uf tr Ul"J.UIO"'-Oblr 

\:3. 4wiJ.w'i.iw~wi.unp I"' 'b'i.ibpp P"'2./1.11fmt lpm'bq9Jiwt 1U"bf!'b'lt.wur !; 

dwfi1p,9 1 "'/up'b.p'b' 

F(x - 0)= F(x): 

a"i-9n<9nui'e rw9 "!'.£ pn,,!::::"' -----1 
4. F (-oo) = O; .pw'iifi nr F(-oo) = P(X<-oo), fruit X< -oo 

5. F( + oo) = 1, ./Jwtfi nr F( +oo) = P(X< +oo), fiult X< + oo 

UflUUlWt;Ulf'{! l'..wt[wuwp I;!) 

Gp~f''1r'f f..wU1ftnL[il 1nL'£p9 f.hUlhnLd /;1 np 

P(X = x) 

75 

P(X = x) = F(x+O)-F(x), (83) 

lim P(x~X<x+o.)= lim [F(x+o:)-F(x)J =F(x+O't-F(x): 
11.•0 
tl~-0 



ll1111nh11/r9 hpkmJ I;., nr bpp X--[! F(x) f11Lh~9/uutfo Ulb[!"inluumnL­

lil l,IUb ~buib I;, x "l_UlllJUlt;,H,~tub JbthlLfJ 1w'i/ LU J'f x wpJb.f!f!. l!"i11pu'ub­

l"'- t..U1t/t.ubU1Jrubm/il-1111"iie /;u.11/muu1r f; 'll'n!fr, Jiu~ b[Jb X-[! F(x) fm_t~­

o/ilU JP /11qJ111'b ~J;u1b 1_; 1 X "l_UIU1U11\w~wb 1fbJm(cl Jm°h' UIJ'I X tupJ-b.[!f! 

e"h11111_bbpn t.1UqU1hu1fJU1b111(cl I"'- "he t.U11/UIUIU[' I; F (x) fm "b~9/rlU tfr '" n/rJ.­

.JJfrb UI J'I Jibu1111 J.: 

b[rlh F{x) f1n"iiq9pw'b whf!.b'lt.utui I; uufb"inu rh.f!I X "1_1Umwr..m~mh 

JbJm{J Jlll"h nrL/; Ulrdh.f!, opp'iuul/1 X = X wpJb.p[! 1 f!b'/-m~bl"'- \w1/m 

b1U~U1bm{rl1m"i1[! 1 1fhpf! u_111tf1m}j1 t:.1UJutd.utJb1 !;uu[iuum11 I; qpnJJr: /~m!.9 

upiu"hfr9 l/r t:.bmLmJ, np X = X "1_WmU1!:.u1pb U1'i1t.'b1up I;, .f!'u'bfr n11 l./Jl 

x = x UfUIU1llJ'-IUrr 1fiLbr 1nilt:."bw11 X-/r [W[_np mpJJ.J!tbrfr t:.U1Jtup1 Ju111-

uuu9t/_hp, np "f4DUJU1t:.111/1U1b 1/bJm {rJJ11Lbf!. J_l;p /JU1f''11/1U'b111 t!"h'I"' "bbl Pf' 
mrlh.e"iibrfr.'J 111_ Jb11f!.1 pbJ..[! frl\1url1h iu"iJ\bfJbfJ111 fJ1mt I;: 

1J,J""i/r11m/1 X "f1Umutt:.1aqiu'i1 1fbJr11.{J Jw"h C.1111/w"im1/1wb111 /d !"' bbbpfr 

pw2/11JU1b F(x) lj.m bl/.'Jfrmb t;U1t'1/111U1bnuf I; d.m/11/i.'J wL11~111C.m111 z_i11/11J1f'"l 

f111"iifJ.'1/rU11 nre r1a1[1uptup11LJ I; F( oo) = 0, n+('X,J =::::::: J "l"'J'f111b'i1!1~ 

rfit1 

l.,iuqm11ut paw 1,iu l' J"' I'"' .J! ru '11-

ZJ"' I' J_"h1/iuqn'l J.u.1/11/t!J •Ubf!'b'll:..wm 

G(x) "'"' b/l!Jfr111'b, "Pl! rmr/cur•u111111I 

I; G(-oo) == O /, G{+oo) = I "l"'!­
,flll~,'ftl,.1,/1'h, r.,llh11fa11U1'b1111f I; "l'''I; 

UJUIUIUlt.u1/1w'u x J£Jm {J JU1b l'lll2/11-

J111u tf!m"h~.'JPIUI ll!'I "1"""6.11111111/ 

ll•uufwp£51.J! 1 "I' "1111111111t:.111~ru'b 1//, 

J.m fJ l"' 'bl' 1111u/111'1- I;, L{J /, 111 r1f m,} 

I; bpm l\mt[u/i1w/1u.'l11u /ii lm "i1L£/'P 

1rn12/111/1ub fl.111 'irlui/uu"i11 

/;[JL X UJU1mwt.m/1m'l1 1/'/,t}m -

I 
Pi q..,._ __ _ 

0 
x 

JJ 1w'u f''" 2/11J' &11i1 f/>m 'LtmJiu1L 111111/m f"ll f"'"f t F( x) 0 ·~"' 1,J' 111"i1/1"11, /, 1,1, 

xE=;a, /, F( x) = J, L L l'I' x >h. UJLm,p I; "'"'' t 1,, "I' X "Im"""~"''/"'~. 
Jl,4111[J1m'ue 1'"'2/111/1m> I; [a, bJ 1l/1pml11111.p""J'1 

I/ ['"IL II "f'/1"hu1l1 l1u111 m !IL "i'.J' X "I"'"'"' t.m/1111 "i1 11' /, ,} 111 /J J"' '), /'"' ;/mJ' m ~1 
l;111bl/,'JP'"f1 1 I. [J L m l'I J /, ~ 111{J1111"i1 l:..u11/ 111 'l1111!1111'i1111 /ti J"' 'L"i,/, r/1 1,,,1 ,"/11111 1}'')1 I; 

P( X = o) ,~ q. P( X = J) p, 1H- q = 1 , 

F(x) = 0, 
F(x) = l, 

/,/'/' X· 0, 

111•11 x> I, 



frut1 b[Jb O<x~l. """'!'" 

F(x) = P{X<x)= P(X = O)=qr 

U.J'I "JWU1wli.iu~LUh 1fbdm(il 1wt pa12Jr11.liut lpn1.b~9/11u1Jr lfp1Ulpfoftl! 

iJL r~iu1w9iJ.tt1d- t 'bft. 9-nof I Pu~;/11J1U'it lp11t.b~9/uub ,,,_'itfr IUIUUl_pb ~wr'lft 

p1q1111f X = 0 £ X } ~£111br111J, f!b'J npmJ filn.pl_.fJb/ipb I.I.I/If /11f!q­

Jwh ~buihpm J f.w1f m"liu1nwu/11iu'ii1.Uptup f.wq1U11iup ht q 11. p t.u11/iub1Uf1m­

bm{tl I"'--ilth rfr'b: 

Sw'it./} 'bLU£ u11Uu11uf.'"ftU1b JIHh1t.[tl JU1'b /11fr111:n u.,,.r_,f w'i.miJe1 'ifism.c 

•ni/J"'l pnpdJr'b f.au1fiuUJU11nwu/111ufmuf I; (Q, F, P) t.wi[.u'itwftw'itur1/r'b 

"''"I'IUJm{J I"' 'i1e1 /J.,fb'b JJr m tibJb'buuup "JWU1iur.iupfr' Q l'"''l.J,,,_fil 1m­

'hp,1p f.111JuiU/ru1111un/11iu.'b£9'bhtJ!- Jp fipiu~u1b X [rlp1f, 1u1u/iil.p"b' 7puuup­

l1Lt,e Jfr 

w·E ~2 

ppiuftw'b lpm"bl19friu' npn21Jwd- Q P'"'lJm.ftl1iu"b iJ.rw: X= X(m) lfb~m.pJnt• 
fi[! l1nplnuJ' I• 1qmunufhulpuG, bpL rnJfi F pu\J1h1r !J.>111..lH19pw k ~! pwq_ .. 
tf uql JWU tlp m,' lUJU}tfi l! fi' bph lUJU co l; l btfb(hmup lll wu1wll wpfibpp 
A.,. pmcltfm .. pJnLG~, npnfig fiwtfwp mb'll• mJip X(coJ<x mfifhmlm­
mupTI'Lf.tJlll.fie, u1mml1mGm .. tf }; F p11pb1Jwfi rpuzmflli\ 

P (Ax}= P (X( 6>) < x) 

f:.u1iJ.w'b1u'1.11.1"b11L(rl /UL "bet l,bfi9 "'1'1 r..u11/w'itw~w"bnL{J 1111.'be J'li'i.1.c mf11/_wfih 9/r'h,e 

X Uf"'"'"''-iu'tm'it Jb611t.fll'u'b piuz/11Jiu"b f>m .. t~9fiun 
1npp9 if..i}piu7iun'itwt.c Pbp"bnt.i/i/r ifinpabrn,_J A "lu.1u1111t.wp/i ~wt­

,1bu 'l:WLllL ffi {Jypfu !Jm /.'J inw"b.p1 np £w UfUIUUUf.aiftauf, J'h6nL{il /Rt."b t 
l.t WJU pJwmnnift 'tJr9nt..p ftiuuuupi[111_J bt n w"bqm/r1 rftnpabr £. P(A)=p 
UIJ/,'f, Jp U#IUUfJdp"b pnpdm.J1 '111.1n.m9/.t"b.p UIJ'I fl pnpdbppf.t qhpwphpn'J. 

f:.1m/iu'b111ftU1"bw1f1"b mwpwttnifil1m"be: g l;lbJ'b'burwr Uf1Wmwt:.iupfihpf' PU1'1.­

J'mfil 1w"b l;lhJhfi1n"bhpe' 

w= A A A A A A A • • • A, -

'iLfrbh"b A /,, A "f.UIU1UJ'-wpiihp/i9 fJ.w'l.JiJ.wtt n bpfJ.wrm1fJ1m'b nt.'i.tb9n'l 

2n t.iu2np11u.1lf.w'bmftl1ni"b"bbpe: 8mp1a.pw"ht_1nir Ii> 11/.wurwt:.wpp r..wqw"hw"w­

'iun[iJ !"'-f,l!. r..ui'/umiup I; 'itp1u Jbp_ J'm'bnq UfWUJwf.wpf,'brft t.w'/iui,w/1w'bn1..­

fl r1..fif.tbpp wp1nW'J:rJU1tfr"b1 /:nrbuw'b F 'JIU2..Ulf! ~1.Uttm9b"b./J. npUfbu 1UJ'l­

l;lbJb"b111wr Uf'"mwt'.,wpU1pp pruqJn1..fl 1wfi pn1nr bt[ilwpw'l.Jm[il im .. "b'bh-
80 



rfr pw'l_dnLp,mt: U.n 11iuz111fr P"L"r "JUlll11Ul)1Ur'iib11/i l)IU,flUr ;..,rnztf'"" 

fttpip P f.uu/w'iuuftwtmp /"'-'he: 
llrlJ' 1mrwl!wt11,,,r w 1;1bJh'ii111wr "liu111mt:.mr/i t:.1U,fw"lw111mu-

/uwtb9tbt.f.! "" m = m ( w) lf1n1_Lq9frm, "l'l! A U[WU11Ut:.wrfr l)'"'ii'lb u 

'lwl"'- {J/11/_'h (- wl'I 1)1U'l...nr'1w1t1U'bm-f~lw'ii Jh2: Pnlnl' w1'ii t:.m2nr'l"'1tU1-

'bm.fil r,_ttbrfr p1Uq.fnL[J 1m~(!J np111b'l m (LI)) = k, U[IUU1/1iu'iim,/ I; F ·fib, 

£ m.'hp Pn(k) = C~ pkqn-k t.w•Jw51wftw5111'-fill"'-'iil!. F-fr'ii I; "lw11111wt111.t 

'b1nL IU /ii /)w2nr'Jwftiu'bm fl/"'- 'b51b r/r (I} rwq.!m {JI"' iii', "l'"'b.'I t:.iu.!w1• 

m(w) < x, .f.!w'iifr nr F-L_i 11wz.111 I; L {m: m(w) < x} = Uiw: m(oi)= k}: 
k<x 

ill=ffi(m) ,/bJ111.fr/1mbf! U[WlnlU/)IUftlUb ,/bd111_(J1mb t: 

: - 21 .. ').~u~pl:itn IJ.IWtnwflw~wb dbbnLpJntll:C'l-Jrn l111hu1 upumlulhul1 u1£i 

t.fL.'lnLpJmfi ~nz.tlnuf I• lllJG u1wmwfiw11wli 1.f1.1c\nq)jlldi~, np)1 nlirnplu­

tl n 11 lupdb~fibpp pwq 1.fnLp JllLGe t) b Pt mtl fl fl I. '•WU n u1ztJIJtll;;:: tLm1/111.) 

'l_W"" tJrw pw9•/n7 ftl6111l1rfr {Jfr1/I.:) n 1JinrdLp1111I UJUIU11U::.1ur'1 t.111"i.u1L11 

'l"'l"'- -Pfr•/f!J n rL I; u UJIUUIU r'1'' wt 11fr11u1£J ,,,_,, ( /11m'bm [rl, ''"' /"'""'" ,,,,,_ 
"im,q} JLft opi/_w eilfilw.'l.J!"' J "i1brliw1w.'1'/wt) "l'"t.u1'b2i1lrfi /rlfiif11 1 6J/rnlr 
f'J~ m "lwu11u/)w1tw'ii Jh tlm {ti/"' fJf,/~ I' /,'in) 

~t·frnqpbm uiwmwfim~wG t.l'bc\mpJluli pw2Jud'tuli. opl1lip lp1~tllll i.1· 1~ 
UlU1\0Wfiw~wli ubhnLJ>JWG rnptp nliwpw~np wpdbplil1pl1 Ii nuul'tlllll_Ul­

UIWU~JWli fhu~wfiw~wlimpJnLlilil1J•I• lhm.J.'wfull'r111 pJn• Gr: l:ftll. X ,,,,,._ 
,,,,,,t;~ftw'b JhJm [J 1wil t:.'iim1ru11/rrr wpJ£.P-'hbrr "i1zm"i1u111lt.1, 

x 1, x:!', · • ., Xn • •• , 

P1· P:!· ···,Pu. • · ·. 

Pn = P(X = X11). 11= J, 2, :$, • • • ll, • • •, (64) 

""lfUI X UJ1UU1wt.wl1w5i 1f11J-111/rl11u'i1 I"" ;/11J 111'i1 "£''' "i'.J'I' 11111 /"//1 t.J,,,,J, /u'l 

111 'I I'" "wi,n 1J' 

xn, 
{ (j,j) 

Pu· 

8 fl Ul'IJ n 1 fJ Jn,_ 111• m"IJ1/ w'r1n1 1f 1..11 f, m 21/£ t {•, £ fJ f, 'tit• u1 J,L 1,,(£ ',,.,.'!,I, I' I' /I "'I'£ t/• ( 
r, "'''"'I' UI~ "'L"l' 

81 
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~"'P'l I;, "r Pn :,uu/wtmt,_wtm.-fil l"'-"i/hbrl! puu/wr"'I'"'-J' ht libmkJwl "I'" r 
1l1.U'i,'i.tb rfit' 

0 Pn 1 ( (j(j) 

h 

CD ,., 
Pn=l, ((Ji) ...;..; 

n=I _; 
ell 

.P'"'bfr 

,., 
Pn-l! m/1' UflHUJUl·::.UI r/r ::.u11/w'i.11.u~w'i.tm [ii J"'-'i.t'b l;, "r X-e 11 fl 

II· I 

ll(/iu1-111~1fr /rr :./iitupu11/nr LUpJbJ!'hbrfrs npLI; Jhy[!1 frul1 WJ'I Uf1UU1Ul­

::.wrf! t.1Ut/_U1u1n/1 I;: 

'lifr21n I; h t:.UJ~Ul'JUII'~ "l'h'lmJ'l!· b[ilh q0 /rlqbpfr ::.,"'2."I''l-"''iU1'h111 w 

/d J"' hf! pwifwl'"'I'"'-'f I; 

.. 
\., qn = 1 

>.1-.c.:::;,:u,,-.=l 1 .-..i 

D=I 

UJUIJ,Ju./i.Jitbrfrit, U1Uf'" qn {ilqbpfr t.,'"2."I''IUl~UJbm ftl J"'-'hl! !iwqJ'mJ I; npLI; 

'lfr11liplun Uf'"1nwt..wt,_UJ'i., JbJ-111fil1w'b t..wqw'i.tw~w'i.,m..[il I"'-t'hbpfr pwz/um.J'ez 

0 r /r r;., UJ" 1. tbtntJ.iud- 'lwnfr tJ.rau piu9t{auJ- 1fhurbrfr P/ri/.I! UfUJUIUI-

t.,Ul"Ulb J' liJ-111/J J"' b I;, nr/r pU1zfuJwb orb'il.[!l!. 1npq11iJ t t.h1nkJu'l 
IHl[JllL UUl~nq' 

x . 3, 4 5, 6 

p 6'6; 6' - . 
6 Ii 6 

0 r /rt IU ~ 2. f:b,,tmi/r/r i/rnpabpm.J A UfU1U1Ul::,UJr/r t.U1t11bu 'fUl-

llll. m frlfri/.e 7f1u!ipbur "1UJU11Ut.U14u/b 1lllJ-m{J1r1Lb I;, npp pw2f11Jiu'i., 

opb'bJ!f! mriJ.'11.J• !; f:.hurfLJUlf Ul'J.JllLUUl~nlt 

m 0, l, "' .. t n-1, n 

p 

UUJ"'aq"'J- t.."'q'"t"'""'t"'-fil 4111.'b'hbpp pmz/unLJ{! ~nt_tjm.,J !; Ii wt)_ mliwlpu­
lhn..p Jm_lifib11Jt pr fintfmqwG p w2}tmi.tf: flJi'knJw~iu'il pwzfutliu'b opb'ilJ!f! 

UJ.wrn'-'h"'Jim.J" t p k n "fUlrwJ"lu.nrbr, nruibq p-t A "l.'"ur"'ll"'rP ,:;w-

4_U1"h1UJiw'km_p /UL'i.J'h I; iuJ"h't 'Jp IUtl.Ul'tApb 1pnplinLJ'1 pufi Il-f! pnpabpp 
[ii friJ'k !;: 
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Orfti,UllJ_ 3. X "IU1u11u:"..wl1m'i1 JbJm{clJmtt m'hft f//muwnt/1 ~tu­

iJLU'inu'tiutmflJm .. t'hbrft piu;_fr1111J[!1 h[rJb trut piuz/11Ju/b op£b.f!f! mf'1/n11J 

I; :"..lunhJWL 1.U'lJnLUU1qnq' 

x 1, Q 3, n, .... 
-a -a -a an -~· p e Je e ... e , " ... 

2! :1 ~ n~ 

.. 
3 n }: <ln e-a -=e-a -=e-J ·e:.i=l, 
n~ n~ 

D=U 

fl/,,, IU 11n"isfr /)w1/wtU1qtu"ism [J /nl ttb r/r f'UI 2.f111f w'b op/, 'f.,.J.>f! "/'"f"'L "ioa"lll 1f t 
1fl" "IUII''"J'bmr' a>O: f>'ht"ilm S"'IS m1/L,9pt.p, f//m uwn'bfr r11u;p11fw'h 

opl.ibJ![! pptnJ11.1"wt riuzfi11!u./i1 opl,'h.pfr~11u1l'ufu/it''i1 t, '·n· n ·00 /, p 
a 

=-1 
n 

. bpL· urptJ1.11t)- t 'IP""I't,,"' "iwmwt;•11'J111'b J/,,),,,[J 1wt 11111;/111fm"i1 orLt­
.Pf! {fJi'i), trUI F(X)=P(X<x) t:.11,,/u/hwl1111'b111/tl1m'h'b/,,l'fi pm;/111f111"i1 :/J111"i1"­
.1Jf"u'b npn2tJm1f I; 

F(x) (fil'i) 

rmtwa£m/1 11/1111/.,'J 'lmJ'IUflllld(I U1U1pmJq1uJ t [1-/i 111/i1 /'"{"/' IUf'­

J J..-1/'bl.i r/i i/rw, n pn"is9 ::.1.11J UIUf IUUllllU/11iut,,,, Xn-r~ ''"'.Pl' t x -1'.'Jr ''1"'-1'~ 
F(x )-e, n Pl! x < x Uf lllUJUl::.111 r/r t:.u11Jm'Lm"111"is111 I' I"' r;,t t I "I"' ,f ''' /'J' u/f, 

m.puJrnJ1.111p f:.UJJ'iuAU1J"is t:.1111/11.11111..11' t 1111'b:1"'tn1• X 11 11111'1£.p"isLI'/' .\1.11-

1Jiu"is1u~1u"is11Lf' I"' tt£ rP 'I"' J1upfi"is, "l"'"is-1! '"".Pl' £t x-J..'lr 0 rfr'Lm11, r/r­
"h ml w ~w "is I' u1 ;}t11u J' m 'b /, 911 'I Uf u1 """ "i. ,., l1u1 ";, 1/ /, J m fJ 111/i1 I' u1; /11,f111 "is 
~,,, 'i1lu1fim'L' 

F(x) = L C:':1 P111 qn~ro • 
m"..\ 

'I/ m w 11 "t Jr p w z /11 m J m 'id, 9 n 'l "J "''" u1t;,111 l1m 'i1 1f /, ,) ,,, /rl I"' 'i1 I"","/" ,f mt If..,,, "illr 
·"" Ill r;, \ 

f'(x) ==}: l' (70) 

u<1 



bpp, op//kw~, X "lwmrut:.wfJ.w'b Jbd-m[il 1wt :","i11upu11/nr wpJb.f!t&
1
.Jr 

F"''l.Jmfl111Lbf! 1Jbpp_u11Jnr I;' 

X1 < X2< • • • < Xn 

A 111111_u..d- /; 'b111u 1•w;.f11,/1U'b opb'b.[!t!.'· 

X J X1, X2, • • • Xn 

PI P1, P21 • ·.. Pa ' 

'5spru F(x) pwz/111/u/is fm.J.ib/ru/'i.t f!Uur (68} p1.U'f11.u~£/r JU1'bptu1fiuub111,h'b 

'1'11''1/r J!. 1'.,/itnkJiul i[br"l' 

0 

F(x) = P(X < x) = 

X :e;;;; X1 

x1< X ~ X 2 

x2 <x~x.1 
#fl,. •• _.,,,.,.,. •• 

• • • • • • • # ~ • • • • 

, ' r f" • • • # , • • • • • 

,. .. ,. ,.. "' .. 4f ' ... • fl • • 

P1+P2+ • · • +Pn= I X > Xn 1 

'l-JiufJ.rli"' [ utiuurwi:;"'4"'t ilhd-m-fl 1,iuii pu1z/111l u/r;, tpm_t'ts/rrui/r 'frwf/iMl! 
Ji11r. 'bhtw t~. 10-uuf "lwurfJ.b r1.w"' urbu.pe: 

y 
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~,1J:.IU'hrw"l.bu '1/tu~p/1111 UfU1urwt:..U1~wt J"IHhn/tl /'"t pwz/111/m 'b 

f_,mbft9/11u'b m_'bf! l\bur£.JU1[ t:..11.1urftmf!l 1m_'i/'hbp[!' 

.1) 'bp1u qp11.1f f!1te wu111fi&.wtwal.1. 'lfid- (-, 

2) P,'l.1/mtf f- x1, X:,:. • • •, X 0 , • • • l1binbpmtf, 

."J) br~"L t;.'"rlrw'b /uq_J'm'h J1buibpfi J'fr2'' "lwt:..Ufw'bm ,f I; f.w111niu111m'b 

ruptlb.g: 

(68) pw'i11u3£.fr9 lu1,pw'tw.'l'bmJ lb'h.p1 np qfn1l111Lm u1tuunutlml1tu~ 

tfhb1npJllLUe mpqwa I;, bpb mptl_wb-); fipm rw2futfu1ti opL6r-f!: 
22. U.b(!br).fiwm tqwmwfiwlf wb tihbnLp9nLh~Ji.9m.p F( x )-e X UfU1111111-

C.iu~wt JMnL[il 1Ult pUl;_P,J' iu'h lp111..'h~.'lfiwit I;: bf!lb '"l'I F( x) lfn11it11.'lr'u'h 

"'"'" f(x) wtet'Jr:..um UIJUlt91'"'1 '""I.'" f( x) 1/,,,, 'h~.'IP1Ui1 l1nJqm,, I; UI I'/ 

X 1fbd-mf!11Ult fiunlu1GwljUJfinLpJnt.6GbpJ1 f'lU?lmfmli lnuun.pJmli (£p­

pluJ11 'bU1£. X JhJ:m{il 1w'b 'lfifbpbit9Jiwt pw;,/111f iu'i1 q,111 t~9J.r~: fl/1111111.11-

t:..mqm'b Jbd-m.(tl 1m.te liwitqau'bbt.(!. mfi(!fiqti wm U{ uiun.ufi mlt wli t.fh-' mp Jiil (i • 
L[Jb trUI t'.,1UJ1up tnimfl I"' 'b m."bfr /u111111 fJ /"' 'b, 

flpn;,h'£.p f(x) fmii~!Jfru11ft t:..iuur~m{J1111ii'hbppt 

1) -f.wilp np F(x)-1! J.'i11Jtu'ln'I lf.m'hll.'Jfrl.U t /, 

f(x) = F'(x), (i I) 

111rb1f'b t;u11Ju/kw~w5'mfJ1111'h'i1App pu1;/mfUJb f(x) /11u111rftl1111'i1t! 1!/1;111 nt 
r"'.'lw11U1f1w'h t' f(x) ~Or 

2) (71 )-/t,, ,,,f,/..'b./! 

I 

F(x) = .\· f(x) dx + C , 

- 'X 

nrmt .. ;11.9, Lrr x - - oo, 11111m'i1111J ,,,.,,,, C .- o. ,,,,,,.,,,, "I' F( ~) = o 
/, "'J'I "fU1111G.uutn•/ 

x 

.
(' F(x.) = , 

.. 

+• 

f(x)dx, 

J f(x)<lx = t · 

-· 

( 7 :! ) 

"' /"Pf,./.~t' t:.1u1Jm'hw1f111"i1111 /ti I"' i/i1£ 11/1 /'"' z/mf m"i, /11111111 [ti 1,,,s, /• *i1,,,/0//"" //' 

1111111uutl1Ju1J 111Jpn7l fr/1/1111//i, 1111111/'11.'l./.'/1 1/11111 t.111i/m11m11 J. 1-/r: 
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4) :.1U1n/1111/JJ"'-'j,, ,'J-p9 f./unlwuf /;, "P f(X)-[' a,iranJ /; 'l.f'nJp1 b('I' 

X-> + OC: 

."i} •/,bp2mUJ.lillJ (63) £. ('1"1) pu/i11uakbpp9 :.bmlunJ !;, np 

P(x 1 X < x 2) = j f(x) d:u (13) 

li1 

U.~'iJbpfL I;, "f' U1J'b'b J'p nz p1U9U1UUl~Ulh g(X) Wh/!h'ff,,IUU1 f/>111 b/r 

9/rU11 np{I piutfwr:urm.J !;; 

+oo J g(x)dx =I 

"J'"JJ'w'bJr'b, t.w'b'lfruw'bmJ I; 'npl.tl; UJ_WUJU1t.u.1~uJb Jbrhnfi11iuii t.u11{iu'iJiu­

lfiu'b11L{J 1m 'iiiib r/r /!UI zf11J'w'b Jui:r1nft/ JllL ii: 

U.1JJ'J (';:J} pw'bwa&
1

111/_ t;wziJ.btn1 P(x E:;; X < X +Ax) /)uu/tu'bw~iu­

-;11u {cl J'll ii l! 1 ~m 'bf, 'b w 'b ,p 

x+111 

P(x :%:_::; X x +Ax)= S f(x)dx - f(s).1x, 
x 

P(x ~ X < x + ..\x) = f(x)Ax + :.lx, 

npurb'"l ;.-e a,,,,,,,,_J' I; 'lr"JPJ bpp .lx -+01 U.1u"lfrumL tJ.x-Jr t:.,U1,flilfU1m1n­

/t11wJ'p PUlrar 4'"rlffr Uliii/_hpp__ •/rnJ!rbrfr '1.zurmft11wJ"p 111luzjr ,,,_'bfo llh­

ui£ liul /)u11/u11uupm{J J"''bf!' 

P(x ~ X < x + Ax)-f(x)dx, (i-J) 

nre t.UIUUJWUllll_J l;J np u1wmwfiwlpufi l.lb~·m.pJwfi (x, x +Ax) t}rnpp 
pfimbpllwp1uf efiqfibpn_ fhutl_wfimqmGm.pJnLfii! nwtl_wump k X qbuun.u 
n wt[ mfim 1pufin q>-J ndHibp ~ p wz ~Hf mG JuutnL)a J Wfi)!' p mq UWUJ. mm l1 wb lU J'l 
plimbp1\wtft bplpnpnLpJwLfp: f(X)AX ubonLp"Jndie l1n:_~nu.f J. ktbLfbfimmp 
fi unl tu fi wl1 wlinqt Jn L li: 

i;pb f(x)-e ,/'"uuwtbrfr piu;.p11fU1'b 'ld-111ifi'h Jummp1,,,_tt 1;1 w"lw 

(X, X + .1x) pt111bp1.[wl'"-J JwuuUlt 'bmJ'b"lbu Jnu11uifnpU1Uf.bu IJwr"'m­

~UIJuii/Jr f(x) • ~X UlrUIUl'/rJIUlni/_: U.1u"Jpun'i/.1 nrnz bJw'bn1_f'1n1.b 'lnJllL-
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{J /llL'j, nt."bp J'pU1f..1.11if UJUIUUU::.wf[_UJh J'bJm[il JWh C..uu./_m'irw/1m'irm(iJ 1111 'ir'iJL rfr 

pw;,/uJ'1.11'ir Jummfill'u"b h J'w1wmiibrf1 pm2JuJw'b 'f,jUIJPh fi11111u{tlJU1h J'fryk: 

fJ{d b UJ.Wmwt..iuft.iub ,fbJm {tJ /'n'hl! piu 2.f1.11/1.11d f; [a, b ]'{1f p 21.11l11u !.f!m1f ~ 

w"lru 'irr1.11 f..uu/1n'irwfim'hmfd1m'ir'irLrfr piuz/mfu/'h fr1U1111fil1111'i1e m!'l Jfry_m­

fiwJJ!fr9 'l'nru t:.UJ'{utuwr lufr'itfr 'lrn1f1: brr t.111i/m1im1111.LJ'itm frl 1111 'it'iiLrfo 

piu;_/11Ju/'h fr11n111ftl1m'bl! 'lnJm{d-Jmh m'bfr {a, b} if/rt_ml1"'JJ!P 'irl1r11m1f, I~ 

Lrp x =a k x = b 'llll'fmp1111l I; 'l"Jmfd!"L'h 111'ir/,t111l"' .lJ' usl'IUJP"P X 

UJ.1.UU11»t:.U1/fU1-U J' b Jm (iJ 1111 hf! 

'irm t'it"lhu ~t:.1nifU1pb'it.e w'irctr 
t.111m1 

l.1111/u/'iw1l1w"bm [ii 1111 'h"b/,; r/r 

I'UJ ;}mf UJh fuurm {tJ JWh 1lL I' 

'ir2mJ t.U1m'imf'1m"it'hhrfr :;frJwt 

'"'"' ft.wrbtfi !; bqrUl'f'".'l'i,1.1, 

n11 hpUI lJ:rUll;/r4f!1 UIJufr'i.1.e'it' 

y =- f(x) Jin re 7LUmm/nr1/wt! 

fitfr'ir/i X-l,11/r iun"'t.'l./!fr.'I 1l·r''' 

/, x 1UnUJh9J!l! IJtfr'hfr 1111'1 

r 

···~. 11 

"nr/i U1uftilUJmn111er 11npn•/ £ X-l•r/' ,,,,,,,,f,,'l·l""/ ,,,,,t;,f,,,t1111/1111/1,/11") 

uni I'"? 2. "u11Jh rl "I! ::.,,,,,,,,""'I' '''""'" J '""''" r/11 
X 1 X < X2 u1'L::.uu/mu111rm {ti J'u"it fr11u1/11u"i1111,l/Jm'i1 t:.1111Ju1"i1wl1111"hm -

fJ I"' 'ir11 /rl 1mUJL u l1mr1n111f:.1111m1//i 111/'i1 11,, l'""IPJ ulo1u1"h/1 ,f .,,~/, 1,/111111/, 

nrp mut:.JU1"it1u1/.u1~1/111t} I; "'/'I Jinr"'/1 X-L11ft ,,,,,,,,";,.,,,.,,,,, x =Xi h 

X = X:.: 111'Jp'J,"itL11ntf1 f:1/, 1/Lr2."'UJln1, F(x)-t! /rl1/mu1l•" t.1U1/m111111, l11ftt/1 

"'/.:;, 1f u1lf11pbufr'bJ nr ,,,,,:.,,f,,,"i11111/1111111/111,t I;; '"J'I It"!''"/• X J, 1,/, ..,,,,,,f,,,1J.,"/ 

/, x = x Ill '"'I"''' 
y = F( x) f m "i.1!1.'1/11111/1 'I I'"'~,,,,,, ''"'I'" 'I t "' ..,,,, 'i11111 • 0 r/1"i11111,, Ill 1 "i1 

111l111JU!1 nr !1111 l.'1 I; "'1'1Uth ii/1. l l-1111f: 

l.,1111J111 f.,,,,J1111"i1111 fJ I"' 'i/'i,J, l'P I"" ;/111/ 11/i1 /11111111 frl J"' 'I, .,, I'""/, 'I 11,,,,,,,, .'J'/ 1111> 
'll""f/>ftltt! l1nt1/m1f I; liw1(tuliL11l1mlintpj1t1 filihpl• l1np: 

() f' p 'i1 Ill~ 1. ,\'111/11"} .t" X "l"'"'111f:.111/1m"i1 1ff,,}111{J1111'11 :.u11/m'i1111/1m'i1111 -

{JI"' f, 5,/, r/• I'"' 2/111!,,, f, Ip 111"i1lt.'1f'111'11. 

0 x -- ~ J I 
I 

+ 
:: \ :: 

f(x) = x J < x ~:-; f. 
•) .. .t 

x Ir 
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flrnzhi UI J'J J/otfttt{il JUI~ ~u11/_U1~UlltUJht1L/J JllLt"bh r/r f!UI zJuJu/b Juuim{!J JllLil(! 

~ [ 0, ~ ) J'/r2UJ~UIJ.f_llLI~ f!"bfbh[llL f:.U1i/_U1LU1_f1m"bmftl111L'il(!l 

0 x<-I. 
:1 3 x2 -l<x<I. f(x) = -l 4 

0 x> 11 

P ( 0 ~; X < 2_) = F (~) - F(O) = (!_ + ~ - .!..) - 2.. = 11
, 

2 2 2 ~ 32 2 32 

y ~wi[mi11u1tw"bm.-fl l"'-'(,'bb r/r ~,,pf! 

.,Ulm~bri/_UIJ- t ii~. 12-mJ: 

or Jr~ 111 It 2. htf'"''lrht,e, 

[lb ""''J""l"'J'"l/r JmnU1J111_-

[il l"'"b X JwJ'tbm/r f:.,,,tj,,,"bU1-

~UJ"b111_Jil'u "b"bbp/r f!U12._/11Jiu"b 

/11u11n/tl J"L "b"h mpm1Uf:.tu1mt/_m_J I; 

t:.bmkJml p1U'l11ud.lrntj' 

f (x)= J O 1 Cxe-x 

x~o,. 

x ~ 0: 

flpn;_bt X ,/ba111_fl1m'b t:.un[us­

'tw~"'~"'-P J'"- ttb r/r pmzf11J,,,f, l/Jtntlf9/uut IL 1mJ'"1/r J-m1tw111t-/il '"'t JwJ­

~bmfo' J-unlw"bwltJr 2 b_ 4 JJr111tJnrtbrJr Jfrt_k ,,,,"b4_h1n1.. t:.mtf.m"bw"m"b1n-

fil"'-tf!t 
"bw/u npnzb"b,e C-t t:.bmkJwl Uf1UJJ111"bJr9' 

-
C • f xe-x dx = 1. 

~ 

- - llD -J x e-1 dx = - x · e-1 I + J e-1 dx _ - e-:r - I = 1, 
0 0 J 0 

SS 



npmh7fts C ~ 1: U1JJ 9ui'bh'b.[! f:.w1_wilwftu/'hm/1Jm'b'bhpp pU12{11Ju.1'b 

lpnLL~sftwfn ~mJwawJfl (72) pw'bw~kp, hpp X > 0, IJmflb'btu"b.[! 

x ~ x 

F(x) = J xe~x dx = - x • e-x l + J e- 1 dx = - x • e-• - e-x + 1, 

0 0 ' 

F(x) = ~ 0, 

1-e-x(x+l) 

.x 0, 

x>Os 

F(x)-e l"'JutJ.' JwJ1.ULw¥.J. X Jf1wi/_nt'P!J wql.11' ./!Pl <h1111iu1LL"' 

;;,,w1_iuf11u~w'itnLfJJ11L1./i, t, Jwlf npn'bht/i f:.w1_1u"i.iu1"1.Uh111f'Jmhp f:.1UJ'1udwJ~' 

{ '; .'J) 1rw'bwa£p fttJrLfr 

.. 
P ( 2 < x < 4) = J x • e· x dx = ( ·- x • e x 

=--

f:w.'J/' 1iJ.u~p£ u1 /, wfl(!h'I t:.wu1 Uf 1.UU11.U f..1ul1111'b ,lJ,t)"' /I I"' i/'bL 1•/1,'1, •111-

1111fl1mfl 111.'b£'i., 'hmh 1UJL U11'"1/i U[Wu1w~1u~wb 1/£1),,, fJ Jmbbhp. "l'P"""'I' 
w j'i.t"lfru/i "lauurwt..w"w"i,, JLJ-111 fl I"' 'i.,"j,/, p1 t1pn"h11 f..w1Jmilw1fw'bm {ti 1111 'i1'i1l. r/1 
pwzJ11Ju/il f111"i.rlf9pw'it uti1l!it'll\u11n J;, f""J.tl 11pq,l111M1,9l.1fo J/;t '1/,1111111111 • 

"I"' "ili..£r/i ,/£ 1 t;.u.1'it,/1"11111I L'it,, "'"''i1U1/1'""""' 11' '''"''II''"" ,, 111'i1e'i111t.,,,,,, 

"l"'urwr.w~w'b 1f£Jmfl1m'it"h£1'fo, "'l'I "lwurb.11111111/ "'l""''''I 11111111111J1111111/1-

l'/,"h.p ''P"'l"h UIJ'IUfP"P ,f/.,h11f'1m'bt£rt" 

23. .l..wl(wbw(&w1JRLf'JnLbbbpft d ~ f!Wb~ wb[!bqliwm pw2fu nLubb11: 

I) 1.wtlwliwl1w(impJmGlibpf1 liwtfwuw1•w~wtl1 1•w2fu1111.f(!: Ohuunuliu1-

l1wu ubc\mpJmfiJ:I (a, b] tf}1?wl1wn~mJ' n1Gf1 lllutfwli\ul1uiflmpJ•11liliL­

PI• fiw~wuwpwlw~1 pw2l111u 1..1', bi;l1 lipw lhmlwliwl1wlintpJm li(il,pf' 
rw2}utfw(i. )uUllllf)Jflllifl lUJl} J'l1fWljU1Jp11ttl' lllUUUHUlllJHli. ··~ fiulJ lllJI} 

a.¥fiiwl1mJ1,l•g qm pu liw1Jwuu1p ), 'l1111Jft, WJul1lipli' 

l(x) { ~ h 

x > b1 



f(x) = J 
\ 

r: 

+::o J f(x)dx =l 

b 

CJ dx = 11 

a 

1 
C=-· 

b-a 

1 
a~x~b 

b -··a 

0 

0 x :s;; a 

F(x)= f f(x)dx = x-a a < x ::s;; b, 
b-a t: 

a 
1 X >hr 

('lli) 

(76) 

(x, UJU1U11Ut.1U~Ulb Jb<l-mfil 1iu'it [ X1, X2] Jpp_wltWJ.f:!"'-J' e'ititilhlnL t.u11/w­
hU1/1w'h111-p J"L 'itf!, npf!. qm'i11J.mJ !; (a, b] J'ftp_mltw/.f:!P 'ithpumJ', lufi'itfr 

UruUJ/~wnq, hpµ u1umuunru~ruG X lfbc\-m.pJndtJ! fa, b] tfJ12mltmJ­
J!ll'-U ndip nrul[wGrnl1ruGm.p3nt.fHibpfl fiwqruuwpwl_w~t pw2)um .. tf', wu1m 

(a, b ]-fl fibpun1-lf qmfitl n'l lfp!wlpuJJ!Il'-U pfiq Gbt m. fhuqmfiwq wGm .. -
p Jnt.fi~ nt:ql111 lhmfbummwqw6. k WJI} tl'ptm~·WJ~P bpfimpm .. pJmG~ h 
lpu)umtl' lmliJ1 fipm ulfqr}lg nL l[bptJtg:) 

2) 4 wqwGrulp.ufinLJ7 jnt.Gfib pr linp1fru1 pm2Junuf e: Gp~pnr'I 'IL/u",._,, 
UIUJW9n1._9i[Ulr} (wUflUlufr [ilbnpbd(! f;UIUU11UU1nLJ !;, np h(ilh ftw111wpi[nLtf 

/,'i., n lUbqwfu pnpabr ( f!.b'f npm .. J JOl.f'IU.f:!UlbJ/nLf' UJnUliiaJt'ft ifinrdmtf 

A UfU1mmt:.wpp p t..mquzbw~1n"im1._fd J"'-iil!. f..wu111wmm.b !; £. 0 < p < 1 ), 
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tu"IUI ~r.uqtu"bwqus11imLp 1111:"J.,/!J np A "lwmtut.wrfi bpkmJ''ilbrfi m {tlpt/f! 

qpwt/turwrp f./unk.JUlf tubt.un/_tuuturnL/iJ Jl.Ubf!.
1 

np +a lr npq < m < np + b 1 npq1 

b z2 

I s e -2 dz 
Y 2:-c a 

a< m-np <b 
t npq 

m np 
P(a < -------< b) ._,. y npq 

b . 
j e 

JimP -oc<~-<x = . ( m -11p ) l 

n • oo f npq J J 

p ( -oo< m - np 

V np11 
<x) 

dz. 

.,:: 

/:,.1u1/tubiuf1u1 bw fJ I"' b// 11.1 J'I 'Zf 0111111.1l.1ul111./l1 1l IH) 111 Jtl JIU b I"" 2/1111' "'h lp111 'ld1-

!J /11ub1 /,m"IL"""'' /JL1111L1f11 "lb11'111f t, "/' X11 "1"'1111111',,111/1111"'11 1l!H~m/J1111~1 

/•U12/11J'1ub IJ;111 b/l!Jfl'ub, £1'1' n- ~oc, a111111111l ( :,,1,,,,1, J"'I lJ;m '11!1.'1/m11/1'11' 

x 

CJ(x) = {
. 

v2:'! .,' e 
! dz, 

,, l'l'' /1'111"II'11 'r' 1/111 I' it '1111,,,,,, L 1, ,, 1111 I; "!"'""" :..w11111 '11 ,f J, ·•"'/ti I"'~' I"","'" -
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,/ '"t f/)llt 'bq9/uu I;: IJ.l'f "11U1.nrut:.wqrut ,/lul-m[il ,,,,_tt. "'- tfr /)w'/.iu'Lwlim'hm­

(rl I"' 'btLrft piu t.fu,/ mt t;./w1£l"'l /11ur111.[il 1mte' 

l.u11/U1'bw~w'i.uu(J 1m'i/iJbrft '"It pt.UzfumJe, nr nrnza/.mJ I; (78) pwz/u­

J 1»b tf?n1..'bft.rJJrw tn11 l;w1/U1"i11uft_u/i1n1_f! 1111.ttbr/r u11/_hlfr 1!'L7f\1.Utm.r pU1zf11-

1f mt f/>111.."i1ftsftiu1Ji Jwu'bwiJ.nr 'lbll/./Jt I;, npp JwJu1'Lw~ piuzf11Jwt. 

fm 'bl19/11ub wr111rut.m1111•/m.f I; 

l( 

F(x) 
l 

J . (79 )' 

--
(X-a)! 

1 ---
f(x) = ----= e 2

:i
2 

- oo<x< +oo (80 J a., 2:c 

pU1tu.1akn'/.1 nrmb'I. a-f1 £ O'-fr (a> 0) f,,WUllrUIUlffLf, Jb6-mfil1mt'i,hr ht:: 
1,.JiJ.wr 1_/; uibuftbl, nr F(x) IJ.111..t1tsJrU1t, /rrn.e, UfU11nwf.w~U1t JbJ·,,,__ 

(rl 1wfr pwz/uJw"b lftm'bfts/tl.U 1;, ,.rn./J, F(x) f n1..tbJrwL (- °"· + oo) 

Jfot."'~'"l.J?"'-" x-p '"''"l fn'-t'i9Jtwt t, 4 F(- oo) = 0, F(+ oo) = 1~ 
l.u11/mbU1'tu:/'i1n1_ftl1111.'btbpp pw2fuJ1U'f, G(x) lftn1_'Lb/uu'L f.U1'L'1Jruw'Ln1-J t 
F(x) f111..'h'isrw1ft JU1ut1m/_nr 'lh"IJJf!i hpp a= 0 & a = 1, l,,U1t/_1Utw'iw­
"i.tm{t11m~i./i.tbrfo mi'b plU2.fumJe, ·nr/r t..iuJrup f'U12f11JU1t ,,,,_t1J9 pwL 
U1ru11ul;w1uii/_111.J I; (79} pwtwA£m/1 ltnt'/n1..J I; fiw'twlhulJ.wlinqtJnLGG.bpft 
Cin11um1 pm2]unu1' ftiuJ <f.wm.ufi fiw1J.wGwqwGm .. pJDLfifibpJ1 rw2funuJ'*: 

a 11. a fd'/hrei nrn"i.tJJ J111'bm·J b'b f,&1.1¥_wfnu'Lmilmfl1m"itthrJr 'bnpJU1t 

P"' 2.f11Ju.1'b lf>n1_'L~.'Jfowift ,/b p1 qn1_4_m J bt tnpJwl pu.1zjr1Jw'il "IUlrwJlunpb r'" 
'-1U1pbfp t 9m /9 tnlU[I np f.w1JU1"i.tW"1U"lm1fil1n1.f./bJ:;rfo tnpif wt pw2f11-

1f 111b ftnrf!> npfr t'.1uifwuwpmJt (; 

1 
Y-- e - ay 2rr 
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lfl.111 qnre upJbuippft !; 
X = 3 flLq'J./! ilftwu.­
,J,IUJp £_ n1.'b/t 2_('pJiuf.. 

.b ['~Ill. ftlnn \ x = a + 
~I Gpp X----+ -00 

.ftwJ X --t + 00, qnpp 
•O[''IP'hium'bb pf!_ d. 'l"'"LJ 

ht 'l.l'n IP' ~uu/_iu'bU1ftw-

lJ 

Cl 

·fm1~filJn'-tilbpp 'bnpJ1Ul ·1J~· 13 

1:1wzfuJiu"i,. ftnp'b n1.'bp 'b~. 1.'J-mJ "lwml1hp'[wJ u1bu.f:!f!l 

a UfU1('1UJbuipp pn1/m/uJiu'b JwJwbw// qnp{! ""'£'1un/m/11qp X · b f'P 
.usnwb9JJP 111 'l'l"'-filJu.1Jp' 

"ll'"'J !; pwz/uJU1'b ftnpp 

1if111/11Ltn'[ Pr at..e1 'J UJU1111uJLU1rf! ,, .. ,,,,,, ftlm­

d.ke1 ·Pw"iip "r 4"t'P Jiu,eupJiut or1 p'ii111111e 

J' W .J!U fr J' Ill ( 01''1Pi11u111e b1/U#'l'" ,f I;, £ I"";_ /111flu'i1 

lt"f'l' 11urntm 1f !; uu/J•L/1 •/•trn­
•/uuh ),/,, 14-m ,( f'L pi/tut) /, 'i1 1'111-

y 

1/w'biu'JU1'b111 /I I"' 'bt£ rf' 11111 ;f11-

1f U1t £"""' 4111•'·1·· 111111112fiii11' 

a = :JI' /1u 11 £ t''lf"' !"II'' a ':! 

UJ"'f'"'J£u1pt11J1 1/i111 "/"" 'f 

--n-r----....1.-----=====~-- .x fJ J < 0 21 X UJIUU11Uf.t11/J111h 1J'£-
Q 

(~11m'bh1ni/.. 

x-a 
--=Z1 

(J 

,),,,/iliw'i/ (x 1 , x:.!) 1/pymlimr 

./.~"' 1f eLfj'i.,Ll"' t:.u11/u/'km~111S11,, 

/I I"' Le "1pL/r 

JI 



~u.11/ 

;. 2 

-2 
e dz 

<:I . 

t z2 

©( t) = t s e 2 dz: 
f2it 

0 

P(a _ 3, ~ X <a+ 3,) = 2<D(3) =0,997, (82) 

UI Ju/i'b,J!~\ a J... a Uf 1Uru.1J'hmrbrnt/. t.u.1iJ.w'b1U~1Utm[il 1m..ttb r/i tnpJ'IU[ p1U 2_/11-

d wt 'lb"l.J!nLd 0,997 t.1»tJ.1»t1U41Utm ... (il 1wJ'p ( WJu/it.[!t' 1)1U.f1UrJU.1 t-w­

t[u.suuip) ~wph[/i t Uft'lbt1 np "flU1111Ur,tu~1Ut J'hd-m..[J JnL'h(! ~zh'l.tf./i a 
P'//i9 wi/_bt/i .e/ib .ew'b 3o .fht!m.p 1wJ'p: tnp.f"'l pm2/11.fwt "'Ju 
t.wur~m.p 1m ... te ~nl_qm.J' t <r hph.J! u/i'IJ'"'J/i» ~IU'bnt: 

3) Z,wqw6wqwfi1np Jnt.6Gbp~ gm .. gi WJ~G pwifunuf: 
x· uiwmwfiwlJ.wG tl'b~nt.pJnl..GJ! bfipwplJ.qnLtl' }; liwtl_wGwqwGnt.­

pjnt.CiGbp~ 9nt.giWJ~fi pUJ.2}mfwG, bpb Gpw liwqwfiwlJwGm .. p-JnLfifibp~ 
p m2~nfmfi f.n1._tlf9/uu'b wp1,11U1r.w 1111if.nuf t r.bmls..1wl lfbr"I.' 

{
o 

F(x) = 
1-e-).x 

x~O, 
(83) 

t1purh'l. /... > 0 ~nt'/.mJ !; 9n'-9l"'Jfot p1»2/11J'w'b "f.'"pu.sJhuipt Pwz/111f1»b 

/11mm..flr'-tl! (t". 15) "1ptf 

f(x) = , {
o 
),e-AX. 

x~O, 

x > 0: 
(84) 

.. - -- .. ~---.J 

X "lwuiwr.w"w'b JhJ-mfdJIU'b( [ x1, x2 ] J/i2w"1UJ.J!mJ 'lm'bqbln'- f.1Uq1»iiu.s-

~wiim[il J"'-t/! ~tfo'b/i 

P(x 1 ~ X < x 2) _. J f(x)dx 

Xt 

9-1 



X2 

=(e-1·xi -e-ix2)-ft, bfilb O~x1 <x2 b t;wtj_w11mr !; i.Je-'xdx = 
() 

X1 < x2 -::::; 0, 

X 1 ~0<x2 ( /.;.j) 

24. ~wqdw,twtlt utwmwnwftwb dhbnLplnLll: 11jr11mn1u {J J"'~'~'''rl' 
,,/£ 2.. f.wb.w/u f.w1111 t tJr"iwul 11n1rJ m t£twl 111 /iuy/ru/r 1/1n11J.L r/• ::.1,,,,, 

"' 11nt9 111 I''l-1"' t.f!f' Jjrw'b11111J P.'/ "I'" 2"' 1/ !; £ t'l/111 l1u11I mq£ J/1 "l"'"'"'­
'~U1/1w'b 11£4111 fJ l"' tt£ l'P tt1p1/ £.etL p[!t 0 ['/r'bm/11 11/tlL "f•um 111u11111p 11£­

dlHll l'i,J, l'/r /111! p/19 1[Lr.'1t/,'b.p 1f p 11£mmb "'"/~) l1w pL LP !; t./,,,,m.J'l'./N"f l11 

.111 1fJru11t 1/bp9y'"J 11L111uti/1 1111£1; X 11111/11u/ 1 "l'Ptm/11 Lrl1wt"" /ti 11111(11 1 

411Jl£ Y r..1»umm(J1'""t" bplpn uiwmwlhulpuli X h Y tflJ-'ntpjm lili11pJ•tt 
l1wtpfqwc\ (X, Y) ufmmbufi wGt[wHl;pu l,fip l1pl1~uu)1 upmmuliuilpuli 

J'bc\nq-;Jm.G l1wtJ' liplnw~1 u1wu11uflwlpuli •ll1l1mn11: 

l;[rlf}_ unp ( X, Y) u1tt11111ut;U1/1u1b 1fl1Jm /ti JUii, 11111 z/um 11'11 ~1/1111 I'"' 'll'l'-
.1[1111/ I; /;un/w'iuul1mt111/il1111t'ilbpp ,,.,,z1,,,f,,/'i1 F(x, y) f/tm'bl/.'/Pml"''' "/'/' 

"'iJL11~1u11u9b111J I; '"l'j,, · t.u11/wbut~wb111/tl1m'l111 1 "I' X u1111111u1t:.u1~u/i1 1fl1-

.,)111{~Jllfb(! l1f!i1,.,111tfr x-/1.'1 '''".[!/' 1111111£.u, k '//"" t,/,,,, 11'/111111/1~1 y u1m­

IUI UI t;,,,1,iuit ,f /., J ltL /ti J"L bi! ~f!b'111t.b/r y-Jre ,,, ,, ·Ill' "'r' /, J' I ,,, J II /r '11.p '11 \ 

F(x,y)=P(X<x n Y y), ( 8fj) 

+ CXi, - CXJ • y · + CO: 
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b/lh UfUUnUJt.wftwt x £. y JMmfi/1111._fJtbp[! '1/11nbtl! nr"ibu M l1b­

Ulfr '1biJ.wrui1iut "''l'liutl11mt "-""P'lfitUlmtbr (tlf.. 15 ), w"IUI F(x, y)-e 
IJ'lwntru wit f.wiJwtwftrufsmfiJ1mte, np[! w/'I 1'\ ftbm[! fte'bft'hfr 'lJbpn1J 

JiuJftt[ui<l- mfrrm/[tlfr 1fbp' y = y "~'l'lfrs tbr.e' ''- x = x ,,,_'1.'lfrs 'lbUffr 
diu/11: 

F(x, y) f"'- tll.'lpuit o<l-uiiJiuJ t t.bui£1w[ t.wuiftmp1m.ttb rniJ. 

1. 0 ~ F(x, y) ~ 1 np"flrn f:.wt/.w'biuftiu'bmfl1mf1t 

2. F(x, y) lpm. tl19frwii um1Utafrt 1/brsrwd- 1/1n1frn/11U1ftwttbrfrs 

I"' riu.eUltl.J"'-rfr t_ti/_wqn'l fn'-'bftsfrwt I;, UIJuJtt.i/i/ 9 rutftw9 Uld- y-J. 
'lb "l.e110/ 

y 

x 

Lt 9w'bftw9wd- x-fr 'lb"l.C"'-'f 

F(x, y1) ~F(x, y2) 

f>pn.j!, b[ib iilJ.. 16-n1._J X = X "'-'11''1.l! urb'lwpnfubii,e wt, '1rwiiJr9 

t/r ifrn.erUl'hw Ul/'b f.wtJwiiUJIJ.w'hnLp Jm_te, nr . M(X, Y) itb__ure ~etfilf! 
qd-fi!ttbpm/ JwJl[tJUJd- 1.11/rr"'-{flfr Jhp_: 'lifr;_m WJ'J"ilrn la UllTf t.w1_wiiw­

"-wftm..(il JR'-iil! t_/r f n.j!pwiiw iiiuh w~ 'lbUf.C"'-J, b(Jb Y = y · "'-'l.fr'l.I! 
zwr<l-bt,e 1.brb: 

3. 8w'bftU19ruJ x-fr Lt y-J.r 'JbUf.C"'-'' mtbt.j! 

F( - oo, y) - F(x, -oo) = F(- ~. - oo) = 0, 
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n r m[t..lun£ u./ist;fuu r I/is 

(X < - oo n Y < y), '(X < x n Y < - oo) £ (X < - oo n Y<- oo) 

"/.UIU11.Uf.wpbbpf!t 

4. 8wt'1_U19u1<} x-fr h y-fr 'lh"l.emJ' m'b/:;'b,e 

F(x, + oo) = F1(x) 

F(+oo, y)=F2(y), 

nruib'l Fl ( x )-e x UJWU1Wr..wL,_iut J'bJn1-[iJ l"'t pw2fr1J' Ult l/t11L'b"9frw'L 

t, fruit f:JY)-e' Y UJU11.11wf'.w'1_w'b J'IHh1LfiJJwt p1uz/uJ'U1t :fun'&L,_ofrw'b: 

Prn.e, ( x < X n y < + 00) "flU111Wf.wpf! f:,,Ul"l.UUU1p1U6f"p !; x < X 

u1wurwt:.u1rfrt, fru'i (X < +oo n Y < y) "lwmwr.wre' Y < y "liuurw­
r.wrfrt: 

:;. F(+oo, + oo) = l, .J!wtfr nr (X < + oo n Y < + oo) "flU-

1.nwt:.'"rl! t.wqwuurfr ti 
l.wqw'Lwqw'bm(l1mt'bLpfr pw2/111fwt bp"J_w1Jr' F(x,_ y) fm.'bft9frw1Jr 

oq'bm-{tl 1wJ'p L,_wpb1Jr !; wp- y 
mwt:.w11nh1 'bwb w1'h ~w4_iu-

'hw'iwbm fl I"'- te, nr x "'I"'- _B ___ _.,.. __ ......... ___ ...... A 
wmt:.iu"w"i.1 J'LJ-111 [J l"'-tl! lte'blf- ~2 
'h/r [ X 1, Xz) J' /r t.!"'t"' l.J!°'-,/ £. _F ___ ..,..._ _ ___........,~~~ 
Jf1mJmJ'w'bm'1 Y-e 11.e'bft'bfr 'J. 9 E 
[y 1, yJ J'/rt_w'tml.J!m,/, U1J-
11/r'b,e'h1 x k y UflUUJUlt,,Ul"UJ'£ 

"-nnp'Jpbmm'b£pm/ M( X, Y) 1th- C 
111f! ftet"tp ':" 

1
t "''l'l'"'h"1wt ____ ...,_ ___ !<. ___ .....__......, l: 

0 Xe X2 J'Lt_ 1 n11 uwt:.J'w'bm1/1mltt[wJ t 
x = X1, x =-= X2, y == Ytt 
Y -= y 2 11111/r11"hhpnt[ {'bit• 17 }1 

''t'".J~' M( X, y) """'"" BAC wtqhpt urfrp111-1f'fr J'bp f!bl,tb1m r..w­
iJw'biul1wtmfl J"'-tl! lufr'b/1* 

P(M E BAC) = P(M E BDGF) + P(M E FEC) + P(M E GDAE)1 

P(M E BDK) == P(M E BDGF) + P(M E FGK), 

* b'hflu."llm' 1! "~.p, np BAC, FEC £. BDK u•Jrrn1..1P'llLr1• ll.,'11 "l"'l!"•-"l1w~111..J 

/1p£"11fl L1u1w11~bl'I!.· BDGF w/1rn•1fl//'ls "L"'m~w'uruJ t 1l/1u11"l1 FG £,11'1'.• /·.,~ GDAE 
w/1p1111flf'11~ JJ11u/h GD ,, GE l.11pu111~"''''' 
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P(M E BOGF) = P(.i\l E BOK) - P(.\\ E FGK). 

f.b1.11l1iupwr' 

P(M E BAC) = P(M E BOK)+ P(M E FEC) + P(M E GDAE) -

-Pi\,\( E FGK) 

l[wJ, iut9tb tnt[ ".iuiJw'iuu~w'i1111.fJ JllL ttb r/r I''" 2/r1J' l.U t f/>m tl1,.,Jrw 1fit, 

'Ju1.11wtiut~ 

F(x2.Y2)-F(x1, Y2)+F(x2, Y1)-F(x1, Y1)+ P(x1~X< 

< x:! n y 1~Y < y!?)r 

ll1uUJpun1/_1 npn'hbLf1 /;iutj_w'hwftw5'm[tl Jiil.ti! ~Lfi1'Ji 

P(x1 ~ X < X2 0 Yi ~ Y < Y2) = F(x2, Y2)-F(x1, Y2) -

- F(x2, Y1) + F(x1,Y1): (8i) 

P(x~X<x+~x n y~Y<y+~Y) =F(x +~x. y + tly-

-F(x + ~x. y) - F(x, y + ~y) +F(x, y)=..lx(~yF(x, y) J (88) 

P(x ~ X < x + L\x n y ~ Y < y + ~y) = ..lv[i1.,F(x,y) J: (89) 

'llwunufiw~wG X L. Y tfbc\-nqa-Jnt.GGbp~ l1nplnt.tf bG wfi4wJ.u, bpb 
X < x IJ. Y < y u1wmwfiwpfibpe wfil1wJu uiwuuufiwplibp bG, WJupG~li' 

P. Y<y(X < x) == P(X <. x), Px <x (Y < y) = P(Y < y)1 

b[ilb x Lt y UJ.•UUJUll;Wlf_wt Jbd-11L.fl1111.ttbrt iut~iu/u b'i,, UIUJUI ,.;,u_ 

i/_wtiuftw5'nt.filJ111.ttbrfi pw'l.J"'UJ.'"mftJIU'j, [ilbntrhJJr /)1U1fwaw1t ~1ntb­

twt.e 

(90) 

flt.pbJ't, bpb X Lt Y UJ.Wmwfiw4mli tfhc\-nt.pjnt.fiGbpli 1ufil1w:fll hG, 
wu1m bplitu~~t uiwmwfhuqwG tfba·nqa-Jmfi pm2JuumG ~m .. Gqgpw6. fiw-
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l}umwp. lupGf1 X Lt Y u1wmwfiwqwfi tfL()mppnGlibpf1 rwz}l11.fwCi tm.fil1-
gpwfibpp wµmwqpJmtpfi: 

lifizui I; £ t.U1Jiwn1ufJ u/i11p11.J'e. bpb (X, Y) u.p.mnwfiwqwfi tfb<\m­
pJwfi fiwqwliwqwGm.pJmfifibp}l pm2Juthuli ~mJH19pwCi qbpm3~mtf k 
fi wtlwliml1 wlim.p Jilt.Gfibp r pw21'1tf wli bpl1m- tfr Wi Ul~l r-m2 }mfmG i>m fil1-
g~ wlibpp mpmwqpJWl ft, mtqw X Lt Y U[ unmufi ml1 wli tfbt) nLp jnt. Glib pli 

ppwppg wfiqm}u bG: (87) pu/i11udkp u/i.tyru/11 U/w111iut.iu~iuh J'h~111.-­

fd1mttbpfi t:.u11lwp ya&un/m/Ul/_/i /:,,£1111..!wl ybpUf' 

P(x1 X<x2nY1 s;;Y Y:!)=F1(X2)·Fz(Yz)-F1(X1)·f2(Yz) 

~F1(X2)·FAY1) +F1(x1) F::(Y1)=lf1(x2) F1(X1))·[f!!(Y2) -F:!(Y1)]t 

(91) 

fJplJfw1p U[Wtnmt:.mqwt J'bttmftlJU1h hJ'wtm{rlJwJ'p X1, X, 2,· •·Xs 
"lwurwt:.iufJw'it JLam/rl 1111 t11Lrft • u/wmlufil wit'l_U1hbf"' h 'h.JJ S-i_ m1l1mG~ 

tqmmwfiw~w(i tfh<\nLfiJllLU l1wu S-pmpwfif1 llhl1mnp J.. h;_whwf[kfflL 

Lh.JJ ( X1 , • • • Xsf-m/1 S-t_unp1»hp "l'm1riut.w1t111'i1 1/-Lam [J 1w'it pw z/111f wh 

~m 'h't.'!fowh npn24_1111f t 

t:.un/m11U1f"" /ti /Ill iln1J ( L /'f[l_ 1U1/1 "lwm1uf:.w/1m t ,//, J,,, {J J"'h f/111i. ilfi.'lfiu1 //' 
f11fU1h111{J1w1fl' }1 

F(xl, X2····. x,J f111h'i9/w/i1 odu11/1U~· t t:.Lud11"'t t.mml1111/tl1m'i1-
'f,/1pn4_' 

1. O~ F(x 1, x!!,· ·•, x~) ,...-_;Ir 

2. F( x l • X:!, ••• ' x~) fm 't'J.'lfrw'L u111111hapt-u1111utApt 1/1111pn/111u~1u"it­

hl111/i it1[11-1'l"'t f/1111f111.'lfo"'t ti 

.1. IJ{'JI# X 1 , X2 , • • • 1 Xs 1/1111/1n/flu1//1UhbL l'/r.iJ 1fp .iu11'tfoue1 'IP.'I"' .J' 

X 1 , X21 • • •, X k ( k< ~ )-/!1 f.1111/1u1111111 /, f, +~. WUJlll F( X 1, x2 , • • •, Xs) fm t/1-

.'lfriuh 111//itft Xk+I ,. • •, X., (s-k)-Juupwtp "1'11111wf.w/1'11f1 JLJm{rl1111~1 

p1112f111fwh lpm"itl/,'JP"'• 011fr'i1111f F(+oo, +oo,•. ·,+ex>, Xj, + 00,·. •,+ 
+rx;;)==fj(xj)' Xd' f""2/111fmt fm'h~9fi111 1 F(+oo.···.+<X..J, xi.+ 
+t'X>, · · ·,+ l"X.), xj, ~\ r'XI,• • •, + oo) Fi•j(xi, xi)' (Xii Xi)-/r l"";/111fmt 
f 111 "i1lui/m11 
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4. b[ilb x1, x2 , • • •, Xs pnpn/uUlqiuf/kbrfis [ilbi111L'l. Jbq(! t.iui[wuwp 

(-<- oo, UIU[_tu ptuz.juJtu'b f111_'bq9fo"!ii l\U11_wuwp I; 'l.rn1fo1 

5. F(+cx:>, +oo,·· ·,+oo) = 1: 

"1tuU1U1t,,iuqU1t X1 , X2, • • •, Xs ,fb,hnfJJm~tbp(! l1nJ..tJ.mif b'b iu'bqiu/11, 

bflb X 1 < x1, X2 < x2 ,~ • ·, Xs < X 5 Uf.UIUIUlt,,Ulr'bbp'b iu'b"-tu/11 l1'b: 

IJ.n 'lb"l.IJnLll (X1, x~,· .. ' Xs) "flUUIUlt,,Ul"-Ul'b i[bl1U1npfo piu;_/11,/Ulf, 

:J.111_'b"-9/uu'b 1/iibp~iuJtubUI npUf.bu l\UliJ.U1'biu/1U1'b11Lfl ,,,,__ttbpfr JfriuJ.·iurfr 

piu;_fuiliu'b frn'bfJ.9foiu'bbpfr tupmiu'lrJWL• 

F(X 1 , Xv···, X5 ) =F1(x 1)·F2(x 2)•·•F5 (Xs): (93) 

25. 'l.~u~plim J!Wll.UWiWlfl UfWlDWfiW ~Wll uhbnqa1nL1J: If iuuiliui/_np 

'lbUJ.f!mil, b[rJb X-e ''" Y-e 'IP""-rb~ UJU1mwt:.iu"-w'b ifb,hn[il 1,,,_tiibr b'b, 

wui'" ( X, Y) bp~J_wp uiiumwt:.iu~iu'b Jbd-n1_fl !n'-b(! qnt_iJ.111_,/ I; .q]rnqpbm 
bpq~wtl1 u1wmwfhuqruli tfb3nLpJnLG: 'rlmqpbm bpql_wtl1 iqwmmll.wqwCi 
ub~DL_ftJWG pw2JuuwG opbGJ! qnplnLU .k WJCl tqmmWli\uqwG t.fb~mpJmli 
wpdbJ!Gbp~ L_ Ii wumut wmwu]-uwli ~mq wliwqwG1up JDLfiGbp~ pwq 1.l"nL­
pJnt.G, npe mpqnuf k libmhJWl m11JnLumqntJ.' 

~x X21 • • • • • • • • • • • • Xn 

P21 • • • • • • • • • • • • • Pn1 

P22, • • • • • • • • • • • • Pn2 

.. 

Ym P2m • • • • • • • • • • • • Pnm 

U1umb'l Xj (i = 1, 2, ... n) [iliJ.bp[! x "fUIUIU1t:.U1fJ_w'b JbJ-nL[il /Ult t;'itmpw­

'1.nr wpJb,e.'bbpfs bfs, Yk (k =I, 2,·. ·m)-e' y UJWUIUlt:.tu~Ul'h. JbJ-nL­

filJ"'il f,flwcU1t/np iupJb.1Jilbp[!1 /tu"" Pik [ilt[bpf!1 npnfi.IJ urb'lwiJ.npi/_U1J- bt 

'"'llnww'i/t tbpunul' i-r'I mn'l.nuf h k-p'J u1n1_fsiufJ_n1_J, t.bmb.l"'l l\U1-

tJ.w*£iu~wil11L[il 1n1_f,f,bpt b'b' 
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0 ~ Pik~l, 

i - 1 i.-1 

/Jflb 111riftud- !; (X, Y) hpqttui/t UJIU1111Ul.w'itut JhJmfd JIUt pUlz/u­

,f"'t opht.f!f!J "wrbifr t nrn;,bf x k_ y "fUIUllUt,IU"Ult J'hd-11LfilJnL'iJtbr/r9 

JnLI'1U.f!1UiJl_JnLpp f.tui/_wiJw'iwiJm-[r/ JnL ilthpp ptuz/uJ' wt opbfi.[![! wnwtafrt-
umtu"bap'in l•rn.e, X-1' t:,tlUrlUifnr tupJb.J!thre' . 

f,IUJtn'hJi bt, npnzhfl.p JlllrlU.J!Ultl_JnLp UlpJh.pfrt f:.U1dlU"flUU1IUll/u1U'iln'l 

f.tut[tu4ktuqwtm{J 1nLil[!I of.tuiifr nr x = xi t.u11/u1U1urm fl I"' te l1wrn'l 1;' 

urb'l.fr m.tbttul 9w"bqtu9 u") Y .- Yk f.w4_tuuwrmfJ JU1t t:.£ur, L 

X=xinY=y 1 , X=xinY=y2 , ••• X=xi nY==ym 

"l_tuurtuf:.wpth pt tu4kf.tuJ'tuurb'lhlfi . ht, "'pluft f:.u11/U1tm"w'iu1L{J /"' tt£ r/i 
'fnL.tf Ulf'J tut Ul.J!U finJ' UI '" /)UI,/ IUalU /fl "llUlUltlUt.J! 

Pi·= P(X =xi)= P(X =xi n Y = Y1 u x =xi n Y = y'.!. u : .. 
... u x = Xj n y = Ym) = P(X = Xj n y = Y1) + P(X ==- Xj n y = Y2)+ 

"""' 
+ ... + P(X = Xj n y = Ym) =Pit+ Pi::+ ... + Pim• 

m 

Pi· - L Pik• 
k .t 

i-=- 1, 2,. .. , n1 (9.J) 

ilJi;_m t,,, 1t a£ m/ nimzif.1111/ t 'i1ml1 

pu1z/11J"wii or£t.J!I!· "'Ii, u1pJ~J!t£ 1,1! 1 
f.1111111t/1 Lt' 

"l"'"""t,1U//1Ui1 Y Jbclm [rl 1wt 

1111nil.p. 5,.,, l1wrn11 t et,,,,, t£,, 

Yi· Y:!.····· Ym' 

/",JI 'hi""~.'/ f.u11f 1uUf 1uu1111u /11u1'i1"'l f:.u11/111
1

'i11u/11u'i1111 /I/"' tt£ /'/! """",91/1111/ 
/,t t,,,,r;, fuuiimui•upt:.m/. 

P·k = P( y = Yd= P( x =- X1 n y = Yk u x == x:! n y = Yk u ... 
... u x = Xn n y = Yk) = P( x = X1 n y = yk) + P( x = x:! n y = Yk>+ 

+ ··· + P(X = Xn n Y = Yk) = P1k + P::k + ··· + Puk' 
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n 

P·k= ~ Pik' 
i 1 

k = 1, 2, 3, •+•I m: (9J) 

l11uUJftumh X = Xj t.wi/_u1U1nptf u/'b Jrrwftwb11.19J'wb t.u1i/_wbiuftw_'iu11 -

[ii JnLbf! uur1Uhiue11 t.UIJ'iur (94) p1.UtUJakJr t:..IUJ'UJaw/i.t "lbm.e. !; qmtliurhl 

Pik C.wi/_wtwq_wtm/tl JllLb'bbre f!UU1 b rlurn r'I- fr'b'lb.e.ufi, l.U 1ufi"fi.e.'b'" pnlnr 

1U J'b t.iut[w'bw'tw'bm(rl 1m.'h'bb p[!1 n pn 'b.[! .'f"' 'b1[m.tf h'b f:..wt[w'bUJltw'bm.(rl J"'- b­

"hb pp p1.112/"tfw'4 w11111wiu'1./i i - I''I "J"L'bw'tnul. [iuq Y = Yk l\wt[w'bwqw­

"hm.{iJ- !'"'b /ipwqw'bw9tf "''b f:..iut[w'hiuft1U'bn1..[J 1m 'be 111niu'bw1n'- f:.wJ'"'r (9.)} 
pw'bwJ.£jr f:.wJ'UJAw1'b "Ihm.[! t qmtfwrbl Pik f:.UJt[au'b1U/1w'bm(tl1n,_'b'bbpf! 

eum wnw2Jr'b fi'b7b.e.ufi, w1ufr'b.p'b' w1'b P"l"r f:.wt[iu'bw'1.us'bm-f.J 1nL 'b'bhpf!1 

npn'L.[! qm'bi{mtf £';, f:.wi/_ut'bwltw'bmftl11u.'b'bbpfr pwfo1zilwt w111muw'1ft k-r'l­

•n'fn'-il: 

Pwz/uilw'b w111m. uUJ~mtf ilur'bn1·1 pn1nr t..wt[w'bw~w'bm-fjl' J"L t'bbpp 

'lmJ'wpf!. f:.wi/_wuwp (- 1f/rwifnrfr, m.ump 

n m n m 

1 ~ L L Pik= L Pi•== ~ P·k: 
i=l k~l i =1 

O[lb C.w1111'bfi t 'l/ru'tplun hrftzwp UJU1m1.11!:.1Uftiut JUm.fil1ust 

pwzfuJwt opb'b.[!f!i IUl'I "l'"m1Ullw'1.1.11'b Jb,}nL{IJw'b p.w2/11J1U'b IJ>nt.bft9fiw'b 

"'"'£" \., 
F(x, y) = ..:... (96) 

npmb'l. 'lm.ilwrmJ'I! urwp111d-t[m.J' t iu1'b i IL j iupJb.etbpft 1/t""' npn'b9 

l\wJ'wp xi <x £.. yj y: 

X h. Y uimmwfhul1wli ubb-m .. pJnt.6.6.b111! l1nplm .. tf bG wlH1wlu, bpb 

9wfiqwgwb- i-~ 11 k-Jt qburnnuf X =xi h. Y = Yk tqwmwfiwpGbp~ 
wfilpu}u bG, 1U114,1'b.e'b' mb'l_p n,_'bh'b t.bur£..J1Ul "flU/J'w'b'khpf!' 

Pv =Yk (X ::i::::s xi)= P(X ==xi).} 

Px ~x (Y = Yk) ;:;;::; P(Y :w: Yk), 
i 

i =l, 2, ... n 

k =I, 2, ... m.r 

'1wpbLf1 t 9"'-19 urwl1 np 1U'bfJ1.11pmt.Jil' 1w'b WJ'I uwl;J'w'bnLdf! llw,/1Uptlb.p 

t tu'b~U1ptn1_f' JWb f!'b'l/)w'bmp U1U/:,J'w"bJ'wfl{!1 nrf! urrifwd- tr 24-nLdl 
1~ - . 



BnLJ9 uiwt,c, nr bfdb X-e /.,_ Y-[! wt"'""' bt, WUJUI (X, y) br~tu11fr 
UfWUJUlr.Ul"Wt ,/bJ11L[iJ 1wt pwzp1J"iut opbt,ef! f1wrbtfr !; nrnzbl f!Uln 

X IL Y Ufw1.11wt.wftiut ,/bJm-[l1mttbrfr pwz{unuftbrJr: 

f 1pn.[!, ht(Jw'Jpht.[! 1.11pifiuJ bf, X Ufwuiwt.w'tw'i.1 1fbJ11Lfil1w'i.i pwz/u­

,f"''b oph'i.i,cc/ 

X' X1' x:.!, ••• Xn 

Pr' P:.!·' · · · Pn·' 

Y' Y1' y:!, .•. Yrn 

Un 'lbU/.[!"'-" (X, Y)-/i t.'i.iwrwifnr 'l"'-J'lbre t:.w11.11tfr ~lfr51b'i.i, fruit f:.,u. 

Jw.,wuiwup11ut Pik f.wifw'i.im'tw'i.imJrl1m_'i.itbpf! l1wr£1fr t 'l"'tL1 f:.wtfwawlfJ 

r.w1u/i11u1tw'i.im/tl 1mtt£ r/r rw'l.J' WUJ.UIUlfttlwt [IL npLilfr 111'i.1l1m/u UJ.Ulln w~ 

t.'-"pbbpp t.w.!wp. 

i = J. 2, ... 11 

k=l, 2,. .. mz 
(97) 

ll.1uu1Jrun1/, l1pl; tqwmwliw4wli X 11_ Y 1fh~11Lf'J'" Cilibpli wlil1w}u 

bfi, bp4tw~1 tqwu,wfiwl1wli (X, Y) LfhJtmpJuili' (xi, )\) mpdlil'li r.li­
'}nLGbt nL Pik fl wt[ wG tul1 w[inq-t jilt H[! 11 w~ wu wp I. Ii lrn1l1 J lU( "l wm m­

fi wpfibp]1 fiw~wfiwl1wGnq•J•1LliliLpj1 tupmwqpjtu1!tli' (X =xi) 11 (Y = 
= yk)' 

t:t,1r.mtm I' ,1£ U/Jm11f, L /'I' X-1• /, Y -11 .'l"'r;,11,,,,,,,,,,) "/""''"'"'"'/'""'' 

1fl,J,,, I",,,, ttb1, 1.t, Pik = P( x =xi n y = Yk) r.,,,,,,,,r;,,,,,,,,,r;,,,, I",,,, te 

I"" ,,,r "'Uf ""n'"',,, r;, {J J,,, r'"' Ji r.,,,,r"' a,,, /i, 'ufr'i.1 /• 

Pik=I>(X=-xi)·Px-x (Y=yk), 
.. l 

i=l,:!, ... 11 

k =I,:!, ... m 
,, 

i =- I, ~ .... 11 

x = J, :!, ... m 
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i = lt 2, ••• n 

·k=l,2, ..• m 

i =I, 21 ••• n (98) 

\ 
P .. - Px (Y - y ) - Pik .k- -x - k --

1 i Pi· • 
k = 1, 2, ••• m: (99) 

ll1u"IJrumJ.1 hf'h y = Yk (k = I, 2, ..• m), x "lwuuut.w~IUf, Jbdm-[i 1w'b 

"/.IUJdUl'kw~w'b PIU2fi1JU1'£ orl/£.f.!I! lttfi'bfi 

X1, X2, Xn 

~! P.:ik Pnk 
k= 1, 2, •.. m, , 

P·k P·k P·k· 

£. h(Jh X = Xj (i = 1, 2, •.• n), Y "lwmwt\w~w"h ,fl,t},,,_fillw'b Uf.WJtfw­

flw'tw'b pwzJuJUl"b orh'b,ce ~1/tfiJr 

Ym 

Pi2 Pim 
-, ••• -r 
Pi· Pi· i =I, 2, •.• n: 

UJr J!.wilfi 'lftu~pbm iywurU1.iiw+w'£ J'hd-11Lf'Jm_'£'£hpft X1 , X2, • • • Xs 
uJrumbJe 'tnt.if.nuf' I; S-twquu'bJ.i 'lfiu'tphm "lu11nwl;w'tw"b Jhttnt-[il' 1n1.'k £. 

fl2w'bw~i[nLJ !; ( X1. X2, ••• Xs)-ml· s-z.wifuu'i.t/r 'IP""rhm U/.IUU1Ulr..IU~Ulf, 

J/sd-m.p 1111'£ p.111;_JuJiu'£ orb'£./}/!. npn;_i/_11LJ I; JRL{'UIJ!.Ul'fl!_J11Lf' Jf/IUUlUlf'.,IU~IUf, 

Jhd-nLfil1w'it l;ftwpwi/.np wptlb./J.'i.tbpfi A f.wJw"l.mwwuJu1a'£ 
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i 1 = I, 2. 3 , ... n 1 .... 

i 2 = 1, 2, 3, .... n2 •••• 

i ~ = I, 2, 3, ••. ns, •.••• 

0 ~Pi ,j, .... 
t -

1, ( 100) 

?-Jw~plHn UJfUmwt.111/l"'f, X1, X2 , ••• X, JL,)111/tlJmbbl./'/! ltn1_iJm,/ l~'b 

w'b~w/11 "'J1.U111U1t..uJru'b J£d-11LfJJ"' "i.,1.,b/', bftl/; .'1mb~iu9md- i Jt i:.?, ... i.., -/r 
t;wJwr 

UJU1U11Ul!.wp'itbpb 1Ub'J«u/11 Lin IJ.liL£pl1 t", n11 "'J" 111•"/J!""f 1u~1l1w/11 

"lwmwf."'f''SJ£r1' f.,,IUJUlr pu.rqJ111"1wm~Jm'b fllmpLJp t,,..,,Jwam1j, 

X.,i ) • •• p ( X._ = X..,; )1 
- ::? 'I 

( 101) 

cuiu/it.e'il' S-iw1Jtwlil1 u1wmmnm~1mfi (Xt, X:!, ••• X.J 11'L.\ntpjtuli (Xii,• 

X2i,,···Xs;s) Wjl~bl'J! eGtpu lihpn : nlutJmfiwl1wlin1 PJU• Iii! liunf uu11up I. 

WJli 6 w~ wGwl1 wlim.p JUt.lililj11l1 wpunu'}pj lUf !iii, n l1 mlilpulu upuuuu 11 w­

ljwG tfbh nq> Jnt_G(ib pl19 J"' JlWJ> luli}JIH Pl! l1plirplLli~ Ii t\HJ'umpumu.rn l1nu li 
xkik w11<fLp(! (k = J, 2, ... s)1 

o r Ji t "' 11 1. ·1,1,,,,,,, ,r Lt £ 1,11,,, ., IU,,. ''"',,,,, !I'' 1 ( x, Y ) 1, 1,1u 1111/• 
UflUUriul!.wfru"it J'J,d-111 /ti,,,. "b t:.uu/1u1'111l11u'i1111 {JI"' "it"h£ t•J• I' 111 ;/mf m '4 "''I J"' 

UUl~f! I n I"" t 'I X-1! Ill /iJ 1,t In/, rr /ti /11/'it I;' II I"' "i1.p I'"' !I''""' /, r;, 11111111 yJ."i1 

'l_4U11Ji "-t'"'' P'''I Y-1!' 1u1"it l1Lm£11/1 /tl/11/f!i "l"'"i'.J• l"''!J'/"' 1f /,'·;, 1111111'"1"1 

qum p 1/ {""' 
ll.f/_t£11h I;, "r X-e IL Y-e IUt~w/u u1111111m'.1111,,,,t:;, ,fl,Jm /ti I"' "i1"i11.,, . 

l/f,,, llLUl•Ji £11JiJ.u.11/1 "1'""""'.\"'t1u~1 ,fl,,),,, /ti 1111"i1 11u12/111l111"i1 0111/1141[1 l111p11;-

r/_p "iirw4it9Ji9 I"' rUIJ!"'"lt"' r/t /11112/111'"'~ 0 11£"ii-1cu11J· 

x· J' 2, :i. ~' j ,. 
' 

, . 
l l 

··-
G • H ... ' ij H ' H 
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Y' 1, 2, 3, 4, 

1 

6 

l 

G 

1 

u 

(X, Y)-/r t.'bU1ru11/nr wrlb.f!Hre lllft'bl1*b (i, k) /tl1/brfrs IJ.-'lJ'1a,J- t.twrllU-

1/nr qnLJ'fbf'{!J nrur/HJ j, k = 1, 2, .!/., -#, :;, 6, p11f/ llllf'UIJ!IUbf.J'U p (i,k) 
C/-"' J'lfrh /;wJ' lUUJIUU1UIU/111uhn'f. t.u11/WbUl~Wb1tL{d /"'-bf!' 

1 1 1 
Pik = 

6 
.--=-1 

(j 36 

/hump t.wqu1'iuu~u.1bm /rl J"' 'b'bb-

~ l 2 ~~ .i 5 fl 
rft 1'"'2.f"J'Ulit UI 'f J'" II UI ~{! qmbl..bw 

lll I 111n h 'I. p 1~ rt/ uut U1 bu J!l! I 1 l 
or fr 'b m q .2. l,bmm 1f b'b br~"'- 1 - 36 36 36 :36 :16 :~H 

'I.tun, ~m11111 9ht ( X, X + Y) br~l'UIP 1 1 l 1 1 
uim111wf.u1fJ_1Uh J'bJm{J /'"h t;.u11Jw 'LUI- 2 

36 36 
-:i6 ;}() 36 36 

lfm'Lm{J 1m*b'bhr/r p11.1z/111f111'b orbt.ee1 
1 1 1 l 1 1 

npmb'I wnu.12if.w 'bJ'w'b X-e utJ'b - 36 -
3 36 36 36 3G 36 

itburbrJr [JJriJ'h l;-, npn"h.e f'UI 9ymJ 
1 l 1 l 1 l 

' -b'b IUIUUt_pb 'l.'unJr iJpw 1 /wt1 Y-e 4: 36 36 36 36 36 36 
'"lb ~bmbrJr {rl/u/f!i nrn'b.e pw9-

1 1 1 l l 1 -- -4_mJ b"h brlJr"r'I 'I""'P 4.r"'' 5 36 36 36- 36 36-
36 

X-/r t.*bwr1U4_nr wpJb.cthre 
6 l 1 l 1 1 1 

'1tfrirb"h 1, 2, :J, 4, .;, (j' x+ Y-/r -
3{) 00 36 36 36 a6 

r.'hmpu.1t[np UlpJhi'bbre" 2, lJ, 4, :J, 6, 7, 8, 9, 10, 11, 12 ~ /111Ji Pik 

J:,.u11/U1'bw~1U'bmftlt"'-b'l'firf!1 "r X i /, X + Y = k, fJiJ.'bb"il 

Pi:?=P(X=InX Y=2)=P(X=l)·Px I(X+Y=2}= 
1 l 1 

=6·s=3s.· 

p13 =P(X 1 n X+Y=3) =P(X=l)·Px~dX+Y-3)= 
1 1 1 

=-·--=-, 
6 6 . 36 

={ 
1 

i<k~i+u 36, 

0, k ~ i) k>i+G: 
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b2_u/'i11ufJ.mJ I; A.us1Jus'l1U1ftU1b111{J1rnbbf$ r/1 rUI 2_/JI 1lw'b llUf Jiii IJW~(! ~Ill 'i1& 
1
lJt.u 

!)Jun !1 JUI L m bu .J![!. 

l 2 3 

1 
2 0 0 (I •I II 

31) 

;3 0 II !I 0 

:~tj ~)lj 

4 
~:H) :)i) 

ti II 

:sll 
0 

1 
:> jfj 

II ii 
:11; :u; 

() 

fi :'Ei ;41i :m :s1• :m 

7 ;fo :i1f :~· i :~1; :u; :m 

fl; 0 
:i•; :tli :w :m :m 

9 0 0 :m :sn :~Ii :m 

10 0 0 0 
~ :m :w 

l1 0 0 0 II 

:u; :m 

12 C) II I) ti 0 :~if 

Orfr'i1mli :1. ·'·r1/111~ I. 1i/•11l11''""' 1.1,111,,,,/, 11/""""''"'~"'i' (.:\. \) 
ifl.J-mf'l"''b ~1111/•11';1111 ~111b111/J1m"i/id.111/1 11111;/111lm"l1 "l'''~'.Pf't flt'''ll'I "'!'/ 

UJ•umuil:.iuliui'ii 1/'J,,~ 111 Jil1111'i1 • t.1u1Jm'i1111l1m"i1111 fJ I"' "i1"i1l111/1 11111;/111J'111"i1 lf...111 ~'Ir 

9 pu1'L1 IJ.11'h£r1' I,, "I' 
F(x, y)=O, 

~x\ 0 I F(x. y) = 0< 
~ 

JI 0<' 
/ 

I, \ \' . 
·1 

---~~--- -··-

0 I I F(x. y} .'\ 1, 0 · .. 
~ 

I. 
4 4 

,> ~ y 
~ 

F(x, y) =:a 
I 0/ .\. y I, 

" 
4 ~ 

F( x. y' .._ I, \ '/ J. y I 1 
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0 r "'j, UI" ..J. '/'frmmpftbil.e s-1w+m'bfr x = ( X1. X2 ••. ~ Xs) "IMIU11.U­

l\wqw'b ,/bJm[il /11'-bf! J nrfr 1Up(/b.[!'bbr'b hb ill= (m1 , m2 , •u ffi 5), nrmb'J 

mk-'b Ak (k 1, 2, .•. s) uimurwt.wr/i t.wil'lbu 'l"'L"L [il/11/.t !; n w'b~111fr1 

rpnpabr"'-" (m1 + m:! + ... +ms =n ): b[rlli "'J'I n 1fonpMlpfr e'bfdw9.emJ 
P(Ad =Pk (k 1, 2, ... ·s) t.w1w'bmqw"i1111/il1111'ii'bbpf! 1f'bm,/ h'b l\wuur1u-

ur111. b' 1UUJIU1 fr'bt u1l.u url..11wit.p' m-Jt I"' f'Ul.J!IUhlJ"' r u.111JAJ!ft'b ~wtf w­

UJUILnlUll,llUlblll ,/ I; 

(102) 

11.,u S-i_w1Jrw"i1Jt x "fUllnU11\wft1u'b ''"""'nrfi pv..1z/J11fmt orb'£.el!1 nrfi IUr­
Jb.e'hbr'b b"b ffi = (m1 , m~, •••ills) 1Jb1turnp'fihpf!> /iuft ~IUdU1"/flUUllUU/111u'fl 

f:.wt.JwinuqU1'i.tmfl1111"h'bLp[! mpuru1f.1n1ui6f11uf b'b (102) p.u"iuud.bm/.1 't.nJ.t.Jnuf 

I; n wtl wGml1tuftm.p JinGlibpJ1 UJOl ~6m.fpw1 rmiftnftufi opbli~: S= 3-Jr t;w­

.f t»p "lntfr'bml/11u1 pw;_/111/mt opb'b.pf! uir'-/.11uf t m = (m1. m2. m3) (ml+ 
+ m2 + m3 = n) wpJh.[/iibpn•/ ' l:,.,uJw"lw"'•u/lfw~ 

26 .• U.l.Jl!bl).fiwm pwqtiw2waf1 tqwtnwfiwt1wll' dbbntpfntb: fl"b[ilm7pl/k.p 

l',,wtJ.w'b1Uftw'imt./tl I'll. 'btb r/t PUI 1/11tf wt lfinL 'b1t9/111uh . #.lt/!'£7 t,,,.,1# t £. m .. t" 
Ulte"h7 1\11.1ui f(x, y) /111une wd-1n'b9/"'lf!1 "'1'4'te'b"' 

():! i::_s~_,_J'.) 

ox oy 
f (x, y)1 (103) 

11.n 'lb"IJ!''L" f (x, y) ;i,nt.Ul19}nuli l1nl:t\nuf }; (X, Y) bplu_w~1 

u.1 tuuuufi mqwfi tfbt\ nq> Jmll fi wtl wlhut1 mCint.p Jn1.G6..bp}1 pwzlmftufi }uumt.­
p Jn1.G (l1unf WJ'} tfhom.pJmti q.p~bpbfiglnu1 pw2Jmfm6. ~ndiqgpw): 

f;11ftt_iu1fi UJU1U1tut.w~iu'i.t JhJnL[il J"L'bf!1 np'h 111 .. 'bp piaz.ft1Jw"it /umnLf'Jn1..."h 

l/.nt_qmJ' !; u1Gefiq.fiunn: 
lOS 



t2b'b.[! f (x, y) lpm~ft9/ttuJ/t J'p .f!mtp /;muiq111._{JJ11Lbhbpf!• 

1. 1.,wt./_UJ"iiUJ'tUJ"iim{tl Jm"ii"iibpft pm2/11,/m'b /uurm[il 1111 bf! n}_ 1uu,9w11m4tub 

f llL"iift9/t.u t' 

f (x, y) ~ 0, (10.J) 

npnr[t.bmk F(x, y) q,,,,_"h/19/uub [!UUI J"'-I'IU.f!mt}_J'"-P 4'n1pn/11mftm"bp }_b'/w­

'1."'l lpm"iibJtUI !;: 

2. (X, Y) Uf1am111C.U1ftU1b J'bd-llLfJJiub /;u11J_mtml1w'i1111 /tl1111'b'bbpfr pm:_/11• 

J m"ii fb111 'bft,9pU1'b UIJ'f Jbd-111._{J JUlb pin 2fo1,/ mb /11LTJ111 {J /'"'b 1f p t_n,9 n i/_ 

U1pU#U1t.,UIJuti/_11ul t t.binhJUll ftbf'Uf' 

x y 

F(x, y) = J S f(x, y) dx Jy: 
-co_.., 

\ y 

F(x. y) = J- J f(x, y)uxdy + C, 

P"'l9 C = 0, e"'bfr "r F ( - ~. - rx:J) = 0: 
3. 1.,U1.J_wtmf1U1'bm jJ J'" b'bLrJr 1ru12f111f w"b /11ur111fJ1u1'i1 /r'b11rl1'll""/f'' 

u11upwn1[wd- U1dpn'f2_ t,"'r/tlm /J 1w'i1 ifp1u, f:.u11/_muu11• t 1ff11111Jn1•/t· 

I:»+.., J J f(x, y)dx dy= 1, ( 1 (J(j) 

- ---

·f.m~1Jr nr F(x. + oo) = Fi(x)-e x U[UIUIUl:,,,,,,,,,'i, 1J'LJ111fJ1111'i1 

l'"'2/11,/1u'i1 f11Lf1ft9p.u'b t, ~uu1u1f1w"iiJ! 

\ !· ... 

F 1(x, = S J f(x, y)dx dy. (WI) 

. -• -m 

y -j-~ 

F 2(y) = J J' f(x, y)Jx dy, ( 108) 

- GCI 
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npurb'/, F 2(y )-l.' Y Uf"nnw~UJ/11.U"h ,/b•J111{J JWb pw2.f111/ w'i.r !pm bb/uub !;1 

( 10i )-e 11pfPhplii1,9btn1{ l!"u' X-p, pu~ (108)-e' /!""' y-Ji, IJ.uurw'bwt.f! 

+ao s f ( x r y )<l y I (109) 

+ ... 
f:!(y) = S f(x, y) dx, (110) 

-(X) 

npurb'l f 1( X )-e £ f::(Y )-e t:.iuJ'111Ufiu111iuup11U'i.r1.Up11.1p X. £ Y J'hJmp 1,,,_J,'i.rh­

I'P pwzfr1,/iub /11111m{tl1mii'bbpb h'b: ll.1u"lfrun1/, bpb minim•' ), Lpqiw'11 
u1 wunufi mlrmli 1.fb<\ mp JtUfi pw2 Juuwfi }umm.J> Jnt.GJ!, ( 107), ( 108), ( 109) h · 

( 110) rwG.wolib11ml npn21lnuf bfi tqwmwll"?1fiwG X h. Y 1Jb-'·m .. pJnt.61ibpft 
fiunlmliw~mGmpJn'-fifibp]1 pm2]:uum6 !l>ndiqgfnufibpe L. JuumLpJnt.Gfibpe: 
88) pw'b1.Udkp t:.w,/wdtuJb1 b{Jh (X, Y} UfWurwt:.iulJ.w'ir J'h<tmfi1m'ir'i.r m.'i.rp 

( x, y) /11111m{J J"'- "he, '"Ufiu dptul_wp 'Jb"IJJP "hJ'w"hm_p 1wJp 'JJiJ.wr tJ 
9"'19 111111[1 nr 1.UJ'J t:.1.U1JUJ'btuqw"hmlil1,,1.te' lix • t!y-p "h"uun,/wJ'p pwp­

Cif!.r IJ.tur'lfr iu'b1/hn 1pn.[!pbpfr ii.2u111Lfd1w,/p1 t:,,l.Ui{iuuwp '1.Lfitp f(x, y). , 
·~x /J.y, 1UJup"h.[!b' 

(111) 

f ( X, y) LlX D.y f:,,µu/1.U"hUJIJ.rub11Lp /11L'£(! +nziJ.m,/ !; 1.1 bubfiUl\Ull h W\[mfiW• 
l1 lUfim .. p-Jni_fi: . 

~,/u/'hwtni/. (X, Y) -hplJ.l_u11f! UfW111wt:.1Ufi1.11"it J'b<tmfi1w"it p,.,zfuilwt 

f(x, y) /111nm1t1111'-'£1!.' fimrbtfr !; npnzbl iswk X k Y Uf1Uu11ul\11.1'twf.t ftnny­

'1PLw111'£bp nt."itb.'l"'l ftbwfr' XOY l\wp/lmfil1w"b 9w"b'tw9wd- D "!frrn1..1fi/r 

ilbt. e"itlJ"itblm- t:.un/w'twlJw"hnt.p l"'-"itf!.' Ppn.JJ ("hlJ.. 18 ), X & Y wnw"it9 .e­

"ithrfr q_nt.'lwl\bn n1..11fi'l."ithpntJ. D uippn'-J/il! pwJw'bb'tJl l;lhJ'btuiwp l:.wp­

fill.Uft"hhpfr• "'.l'I ·7 hut.ent..l' M 1th111fr' l\x '- fly lt"'l,rhr m.tb9 n'l iftn.Jlr. 

l1L'l_rt_Ul"itlt1wb if bp f!bfbbfnL f,,wtJ.w"hw1tw'£nLfr'JnL'flf! pwrar 1twr¥fr w"in/,hf'l 

"1n.Jlphp/r G.2uunfil1wifp l\wtJ.wuwp lttfr"itp f(x, y) D.X l\y, pu't M IJ.hur// 
D 111ppnL1fil/r ,/ht. efsfiihtnL npn"hhtfi t:',,miJ.w'bwftw"itm.fil1n1..S,I!. Jnuiwt/npw­

U[b-u ~wp1nwllw1mtJ.p t;.b1nhJWL lfRLdwpntJ.' 

1: f(x, y) Ax D.y: 

x, y 

flpn'hbtfi · l\1U4_w"itU1fiw"itn1..fl1w"h -f.2.¥I'Pur 111pdh.[!f!. t;.uu/wuwp fttfr'bfr wru 

'f'11LJ'wpp muf.Jw"bft"h, bpp p1UJ_w"bnLJfihpp P1'4.l! a,urnuf !; wtu.Ul/),/w­

"hm(rl 1wt1 frulJ. 1mpw.[!wfit1mr l;ll:ulh"itur111p f.wp{JwJil!. fta'l1nft 'lwn'bwl 

no 



J'fr 't.hui, u. 1u/tfi.1_/i,' f ( x 1 y,) f/>11L t~.'JPUI JP ltrfkUl~p ptlllb1f rU1i' uuu 1.Ula-

1UIJ D u.Jir'"-tfilJr 4.ru.u ll.1uUJ/111nt/_' 

P(M ED) =SS f(x, y)dxdy. 

#ILrhJ'b x lt y U[Wutwfl lll-

11 wfi ~nn pqf1 Gwmlihp ndibgnq 

M(X, Y) l1bmj1- D mppinwr 
t.l'b-2 J!Gl1fibpu... li.unlwfiwlpu­
tin-_ppn_fi~ nwqwurup lo (X,Y) 

bpl1tiutJ1 UJ.wmmnrul1wll t1'b~11L­

f<lJruG fiw~wGwl1wli1npJ111.fi­

libpp pwz)lll.l'wCi f(x, y) Jllmm -
p J rufi l1p 11 fiwl1 r J1 limbq pm1 r Ii' 
mmpwo1Jm" tllJ'l D m!1pnLJ-

J<l]1 1lpw: 

D 

y 

(112) 

f;[ilb X b Y Uf"'mU1t:.Ul11w'i1 J'L4)111/J1111'i1tl. 1."b 111bfr11/11 l.'i1, /1'ht·"I.''" 
.'!"' J.'1 u11/L.'lfrLJ1, ( X, Y) ,f£,},u [J !'""b t:.1111/111'i,,,,11 ... L111 /J J"' 'i,'i,J.11/1 rw;/11-
J'"L g_,,,, t~!Jf11n'i1 m 1,,,r.,,,,, ,r 1; x 1, Y '"l.""l""r:.,,,11,,,~, ,fl,,),,, [J !'" tt1.1,,, 

t.U11/iubU1f1a1L111 [J !"' tLL 1•P I'"' 2 /111J' m'i1 tpm Ll1!J/1111'i1L1•/1 ,,, 1"'""'11' !'" J/1'i1, 

"'!"fit.pt' 

1

l-/1:PbrLt,9L1n1/ '"I" t:.1111/1111111111111 [JI'" Lt! ~""'" /""" .\-/1, ""'/"' I""" y-/•, 
"11u1u1bU1hJ!. 

iJ2F 
<)X Uy 

f(x, y) = J1(X). f:!(y), ( 11 :J J 

'"J11/1'bl!.'i1' L/JI• X-~ J, Y-~ uililpulu u1tuu11uliuilpuli 1f1,,,111 pj111 lilil1p lili, 
( X, Y) b p tu_ w1)1 ul wuHu H tu 11 m Ii LJ'IH~ 111 p J m Ii Ii u11j m Ii ud1uili111 p J 111 Ii Ii t, p I• 
rw2P11Jwli ~IU\111-f1Jll1.lip liw1lmuwp l11ldij1 )( J1 Y upum\uliuilpuli tl'!H,111-
p J m Ii (j b p j1 (HU2 ~JLf W Ii J11uun.pJn1 Ii Ii I, p I• lll pm UH) p pu 1 lili: 

jJP2"' I; t.,,/, r.,,,1J""l"'t1a ,,_t,1,,,,r1•• 1,.,1, u1u1mml\H1lpuli 1rl1b111 -

p jilt lilibpj1 tl w1I wli wl1 wli111 p j•11 lilil, p Ii I' 'II( 111 d mli Juu1111 p Jill Ii I~ ur p111\ -

t}nuf ); liw~mliwlpulinLJ•1Jlltlilil,pl1 1q1w~1u1}1 l'lll,(j111huli J11m111pj111lilil,l'l1 

W(lUlWl)pJwtl1li 1 lUllflU X J1 Y upuu11uHudpuli 1rl1r1l111pJ111 lilil,pli l11nupl1~J 

wlil1 w Ju h Ii: 
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et,,t,UJtmr 'lbUJ.J!llt,f} brp x £. y ,fbJ-mfl1n1..'btbpt wt~m/11 tbt, 

l;l/nfbt1.11UJp f(x, y) /J.x.~y /)UJi[iutiuft.iut111..fJ1n1..t{!J nr x k_ y "/IUUUU­

/:,IU"IUt q""P'ffr"hiuur"hbr mtb9n'l M(X, Y) ft.b1.11[! ~f!LiJ.tJi J'fr "'-'l'lwtft.1iut 

ifbr_, npfr f1n~ifbpt Lt !1X-[! £. L\y-l! £. Jfr qui'l.ufll! 'lant'/111..J I; (x, y) 
l1bu111uf, ft.iurblfr I; 'lurtb[J o'luri/blni/ /)wJjiu~1Ulf.wtmfU1mttbpfr piuqJw­

"l_IUurft.J'iut frllrnpbJ'fr9\ nr"fbu bpft.111.. /)iu'/.iu*kwft.rut,,,_p,111..'btbrfr mp1.11U1-

fl£l/llll1 npnt9/r9 J'bft.t Ul,t /)u.11Jiutiuft.wtmf11111..tt. t-1 nr x Uf_UIUllU/)Ul"IU'j, 

J1:.J,,,_[r11,,,_tf! 1tet1ttfr (x, x + tix) JJr2Ul1t."'l.J!"'-'' £. brft.r"r'll!' IUJL piu­

'£fr "iu.rJJ'iutiuft.u.r'it f.u.r1/1utu.rft.u.r*km[il 1mte1 "I' Y "i'"m1Ut,U1ft.U1t Jbd-m[rl 1,,,__ 

is[! ql!isft.'itfr · (y, )' + L\y) Jfr2iuft.U1M"'-J1 w/t "/..uJ,/iu''im1_1 np X J/nhn~ 
frl1111..t'b l!tft.bl !; (x, x + .lx) Jfr2U1ft.iuJ.cmJ"1 Un"'p_fit PIU'l.J"wUf.wm1t.frll! 

f.iui[u.ruiur t f1 (x) tix, fruit brft.r"r'll! (b[Ub ~x -.. 0) Uf1UJJ1Utiuft."''h 

r.Uli[iutu.rft."'t'"-fil/nL tt !;, "r Y JbJ,,._p J"'- te t'tl!Lft.tft (y. y + L\y) Jfi2."'­

~'"/..emJ, UIJt Uf1UJdU1tn1/, nr x J'bJ-mfU1m.isf! Uuttt19bf I; X 111pJb.,e1 

Y JbJ-m.f11iut P"'2/uJ"Ult UJ"'l.rwtiuft.wt /uuimfl1n1..te u11/JU1l x-Ji 'fb"i­

.J!"',r tzUlttuft.btn1. f.Ay/x)-m/_, ft.111..'bbttut.[! 

f(xJ y) tix.L\y = f1(x). f.Ay/x) ~x L\y 

'tu.11! 
f(x, y) = f1(x) • f2(y/x). (114) 

ftJwt a£.n1. f(x, y)-1! ftwrhtfi I; 'lrbt tw£. /;bur£.1a11 ~br"i· 

(115) 

npurh'l f1(x/y) fn1_tft.9/iw'it X Jbd-nLf'1wt fuutf.wt1111ft.w'i1111_fl"1m.ttbrJ. 
pUlz/uJu.r'i, UfU11.fu.rtiuft.w'i, fuurn1..p,,,,_'i,'i, I;, w1fl "fUl1J111'hm/.1 nr y UfW­

uru.r/)111ftwt JbJ-nLfiJ"Ltf! u1µwiJbl !; y wpJb,ot 

U1u"lfiun1/_, bplJi.m~1 upummllwiiwG. d'bb-qt.pJmli pw2}utl'w(i }umm_­
Jl'JDLfie fiwqwuwp la u1wmwfiw1.iwll tl'b~m .. pJnt.6.6.bph tl'bljJt p.w2Jm.fmli 
Jumm.p-JwGe' pmq tl'luu1 wmltwct·. UJDLU uimmmllw\mG tl'b.l-m.pjw6 pw2Iu­
umG UJ.WJUWliUlliwfi ]umm.pJwtfp. WJG UJ.WJtfmGm.J., np mn.m!f1GG eG.q.nt.­
lih1 k npn2wl1fi lupdbi: 

. bpb X /.,_ Y. "l.~urwr.w~wt Jbd-11L{J/nL'htbpt wtftau/u bti1 w"i1n1 

/;1i111b!uu11bl,"'l (11tJ)-e (114 }-/i /,_ (115 )-/i /;Jun, uuuu'£nLJ' bt.f! 

f1(x]y) = f1(x), 

f2(y/x) = f~(y), (116) 

u11ufit-l!t' 6.wtlwGwqwG.n1.pJm-GlibpJt 11w2Iu~wG. UJ.WJUWliwljwG }umn1.­
PJDLfilihpe llruueli\6.nuf bG 6.Ultl'mtqmmmu}umG · fiunJ.m6.mljm6n1.pJnt.G.­
G.hpp pm2}m.fm6 nz.. uimJtl'wuwljwG. }umnt.pJnt..GGbpp fibm: 
112 



(114 )-Ji /.,_ (115 )-fr t',iuJ'iuaw 1t /)U1t/_wtw4iutm.fil /"'-~tb r/r pw 2/11J'wt. 

UJ.1UJJ'wtiu~iut Ju1n111.fil111Lt'iJhre 'iJm1t t;,"'4iutiu~iu"b111..ftl1n1..'iJ'iihpp piu;/u­

J'iu"b nl_ "lwlJ'iu"biu~w'iJ /111nn1..frl-1'1L"b"bbpfr J'fr2.n9nt[ iupmiut.iu/Ln1[11uf b'b 

t.bm£1wi ~br"I.' . . 

f(x v) 
f1(x/y) = -' -· , 

f:h) 
f'.!(y) * 0 

f(x, y) 
f1(x/y) =-+-m-~-'-'---

f 
tJ 

-QO 

f'.! (y/x) = +X> 

s 

f(x, y)dx 

f(x,y) 

f(x, y) dy 

(117) 

(11S) 

fltwUtwfiwlt.wG (X 1 , X'.!, .• • XJ S-i_wtJ1wG!1 tlb~nq>jluli liwl[wGwl1w­
Gnq} JndiGbpp pw2Jm.fw(i lumnLp JHLG 11ni tf nuf J; Ii wt[ wli wl1 wG nt p jllLG­

Gbpf• pw2~nfwfi ~ndil19(•w.J)• S l1wpq~ Iuwn~ w1\wGgjwl~· 111111/r"b.e'ii" 

f( ) 
_ OSf( Xp X2, • •• , X~) 

X 11X'.!, ••• x5 - . : 

dx1 iJx 2 • ·• OXs 

12£t.e, U1n1.11t9 iu"l"'.'l"'.9bl"'• f(x 1, X:..:····X~..J /11111111frl1u/L 1fp .e11.1tfi 
/)1u1n4nLp /nL tt/J rf!• 

1. f(x 1 , x 2 , ... Xs) ~ 01 ( 119) 

2. F(x 1 , X2 , ••• Xs) = 
llia 

-· -· 
J f(x 1 , x:..:, ... xii) dx 1 dx:..: ••• <lx . .r 

-· 
(1.W) 

3. SJ ( 1;!1) 

-O'J -· 
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4. l;[ilb f(x 1 • x:.!, ••• X5) /11ui11L/l1mtl! Jr'itmb'lrl/f,./!. l!""' JJr .eu1'bfo 
.pmpn/u1.U~w'it'ithp/r1 11Jr9m-./!. f!uut X 1-Jr, X 2 ·Jr, x3-Jr, ~uuiw'it1.U'it.e 

(X4 , X5, •.. Xs) uiw1nw::.1.U~1.U'f, 1_b~uinp/r /11mm/tl1m"be' 

+ .... +oo +• 
fn-3 (x.J, X5 , ·•· Xs) = J r J f(sv X:!, ••• xJ dx 1 dx2 dxa: (122) 

-· -- -· 
.j. "lwmw::.l.U~l.Ut X1 , X2 •••• Xs ~nnr11Jr'itwur'itbp 111..'ithsn'I. M (X 1 , 

X2 •... X:-J ~huijr npkl; S-J_1.U1/11u"bJr D m/rrm.1/tl/r Jh2. e'it~'ith[llL f:.u11/_1.U'itm-

4ru'bmftl J"'-f,l! ~LJrtfo 

P(b\ E D) = J \ S ... J f(x 1 , x:!, •.• xJ dx 1 dx 2 ••• dx5: 

"D 

(j. bpb X1. X2, .•• Xs upmnmfimlimG ubc\-DL~Jm.fifibpfi mliqw}u bG, 

\lll\(Ul s-~m~nuCip (X1. X:!, ••• Xs) npuunulhulpufi lfbc\-m.J'JWG fiwtlwCim­

•1 w fin l_ p Jn di.fib 11 ti r mz lu ti' \U fi }uuun. p Jn\. fi I! 11 unl mu \U fl k unlJ w l U[ \UUl w­

ti mlpufi tl'Mnt.p Jndifib Pr n \Utl lufiwlpufinL}:t JnLfiftbp p pmifud'mfi ]uu11n.­

P Jllt..fiGhpfl 1UJlU1UHJ}lJU1ll1G, iuJuft'it./!.'it' 

(124) 

0 p Jr 'f, UI ~ ,1. ffJUIU11.Ul)W~Ulb x h y JbJ-m .. [il 1m.'it'it/ipb w'bfJw/u /i'i, £. 

t:.wJwUf.1UU1w.uJuw'it1Up1Up m .. 'itbt t.wt[w'itw~wftnt.fillmtftbp/t pwzfuJw'it :.b~ 

1.11£.Jwl /uuim[il 1111...ftftbpf!.' 

x• 
--2 

e 2~ •' 

x2 y2 
-+--R2 

:? 2 -
O' 0 

l 2 

l:[pUJ_up Jht.. f!'f,~fthtnL t.w4_a1fta1~U1ft11LfilJnL'bf!t 

'IJwurU1t.w1J.wft X, Y JhJ.n1...f'1n1_ftfihp/! wftlJ.1afun1...fil11a'£ t.hmkU1'it.J!niJ. 

(X, Y) bp~J..iu1fi UJ_iumUll;,,,~wft. JbJ.n1...fil1w"il - /:,,w'/.w'bU1~w'bn1...fil1n1...'b'bhpp 

p.wzfuJw"h fumnL[i/JnL'bf! euur (119) p.U1ft1aa.&.p IJtft'bJr 
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/111~ npn"hhtJt t;UJ1Jwit1:n~u../in11 p /m hf! {112) p1.Ubusdllft t:.mJ' mdw {i.1 l1iup­

U1 UJ ~LU tutiJ/i 

ptubLUdJiniJ, nptnb'l 0-b m{h mfrrm /{rib I;, nr IJIU~1fiuhu11f1m/11/m tf I; 

1.nrfJLUf l;lfiUfuniJ1 lf ut9hhtn1J imp 

X=:J 1 U, 

I " -:-;- ( u- -1- \:) 
du dv. 

npurb,,_ D1-l! u2 + v2 = R:.: Zrlwbm,Jn1/ t1mt.11'mf1u11f111~1/m1) "'''!'"' 1/rl'i> 
/;t ll.1JJ p£bnw1fo'h l1nnr'lfrbwmh£p' 

u ~ r cos <f, 

v=rsinq; 

'/.:: R r:: 

p - SSe :! rlird9 
27'.' 

0 0 

'l•mf.tl/'k,e u11'h t1/rll/"/!1 n1•/r 1!£2 etl1f1l11111- t;,,"/m'i,m~m"i1111/tl1mf11r t;111~ 

''"'"""/' !; ~hup. 

R -=V 2ln2, 
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X.. ,,.., . ~ + _.J -_ - •>I •>. -,.- ,, _...., n ... 
~ - :; -

0 p" 'i1 lU /1 2. s p'/.iuJ. !; ( x, y) b p~J_ uuJi "/UIUlWf.,Ul~lUb J'bJm {J 1u.1t 

t.u1'/.U1bU1~Ul"i,nL/rf Jiii bbb pp pw;_/uJ'w°b /111111n[J JllLbf!.' 

- oo< x < +oo, -oc<y< + 001 

flpnzbl t:.w1_w'hw~wtm{J 1m."h'hkpp pw;.fuJ'iu"b "iw1J'w"bw~wt /111.mn­
{iJ J11Lh'hbp[!' X J'bd-11L/ilJu.1'h t:.mJ'w('1 bpp. Y = y, /, Y Jkd-111./'11iu'h t.wJ'wp; 

hpp X=x: 
X J'bd-m/rl1wt pw;_/111/w"b /umm{tlJ11L'hf! [!Uut (109) pw'hwAkp q[p'hp 

+• 
fi(x)=-

1
- j 

:-t (x~ yz--:--1)21 
-OD 

1 
i 1 ( x) = ----,,,....,-, 

2 (x2 + 1) 2 

1 
f2(Y) = -----3,-, 

2(y2;-l) 2 

. 1.,builuupiup X ~Ji £. Y -Jr ~u11/.11.1"hwftwhnLflJnL'htbrJ.t pw;_/uJwt "iwr 

Jw'tw~w'h jr1urnL/l1nLttbpf! !!,;"' (111} piutwJ.kbrJ.t ~Lfitbt' 

0 r Jr 'h w ~ 3. (X, Y) bpl11_w1}1 UJ.wmruflw\mG. uMm.pJnt..6.e fiwtlwum­
pwlru~1 k pmzluqmc} ([a, b], (c, d]) nup1wlilIJmli tfbt, bpb Gpm firuqw-
6.wq wGm.pJnt.66b11~ luwm.pJn'-GJ! mJq. n'-'l qwfilumG. ub2 fiwummmm.G k 
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f (x, y) = { ~ (x, y) E ([a, bL (c, d]) 
(x,y)f([a,b). (c,d]): 

b d 

l \ C dx dy = 1, J tJ 

a c 

I 
C=--­

(b-a)(d-c) 

(x, y) E ([a,b]. (c,d)) 

(x,y)E({a, b),[c,d)): 

( 1 O/;) pu1 twa£fi t.w1f ma,,, /i1 F( x, y) p•u z./mf tu'i1 f 111 'i,119/rm'i1 ''"""1'.'1'/I' 

f5nnLqrbimJ' 

0 x : - (J l1m1f y . . - c, 

(x-a)(y-c) 
(x, y) E ((a, bJ, (c. <lJ). 

(b- a)(d-C) 

F(x, y) = x-a 
a<x~h /, y>d. ( J.W.) 

b-a 

l 
y-c 

c < y ·. ~d £ x>b. 
d-c 

1 x >all y ><1: 

l;/rll1 a:s;x 1 <x'.!~b /1 c s~ y 1 <y::-- ::: d, ,,,,1,1,,,t111 ,,,r;, ,n1 L''hl/i,J,1,,, 

t.1111/111ii11111m'i1111 {JI'" 'i1l! lu/1'i1/1 

,,,,,,, 
(Xi-a)(y)-C) + (Xi - i1)(y.-c) 

(b-a)(d- C) (L - <1){d - c) 

(X 1··· ;l)(y, · l.') 

( h · a )(d - r) 

P( X < \, < ( X" - XI )( \' •• - · \ I \ x <:: x n \' ~ -· : \' ) · J • • . .! l "--"'. ' " J I - J ·• :::= • 
• - (h--a)(d - q 
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npmln1{19 L(l)HulpugGan.tl' hGv, np Lpb (X, Y) hplu_un}1 u1wmwfimlpuCi 

<l'b<)m ... pJnt.G[! nunlummp\u~unJ1 k pm2Jmlrnc) m .. 1ppufilumG. tfb~, wupu X 
Ji Y upuunulhulpufi tl'b~nt.p Jill.Glib )1[! lfJ11l'Jlufi9 ~9 mfilp.u }u bli L.. Jllt. pm­
-~u1li~Jllt. Pl! n unl \UUtupm~ \m}1 }; pm2 }llll mi) h lUU\Ulll munuu]umG u'p~m­

lpu Jl! llL tf; 

() r fa b UI ~ ...J. I: 1·~l.. UI '" "f.UllnUl:.Ul~IU 'b ( x' y) J' b d-mfcl Jiil .. 'hf! t:.hmlon J' 

J; t:.un/U1bw/1U1"iu11/r/J''t.'ii"bbpp Lr~tw1fr bnp1liu1 /'U1;_/11J'U1'bf!. ~"'J' '1>uur1ufr 

b r11tUI+ ('Ulz./11J
0

U1b[!J b[J U 'bptu /;wiJ.w'biu~WbllL{J J"'- bbh rfa pm ;_/11J' iu'b 

/11m111..[il JllL'b'b m bp 

u-tbu.[!l! k, t:.hurl.11upwp, :.iuqm'bU1~1n'b111 .. frl111t.'b'bbpp piu;_/uJ"w'b lp1nb~9pU1'i1 

u111uou/)m J"'i/."' J' t 

1 
F(x,y)= __ . 

2:: c;l:;:! ~ 1 1 - r 2 

(129) 

-· -oc 

/HUbw~knq, "rt! "l"'I'"'-'bw~111..J' t :.pt'f "f.tuptuJ'bmrbr' a, b, OJ: .- 0, 

o2 > 0 "- r, f!b'I "P"'-J 

\ r I< 1: 

fTJwpwJbur1rbpp iJ.ru.1 'fpaf.m<l­

'lbl, "I' f(x, y) fm"b~9p11.1t, PP"./!' 
Juuun/I J"'-t'b t: If UJUbUJaf.npw"Jbu' 

iu J"_ "I"' JJiut'bbpnaf. ~iurblfr t uUJm -

t:.11.1af.11.1'btu~w"hnt.f' 1.nt.'btbrfr P"'2.P".l'"t 

T T l(x, y) dx dy=l, 
_., -· 

ll.J"htfr9 iu1t11.1t_ npn;_bt.e X "- Y "111.1mwt:.11.1~tufi J"bd-mfl1n1..'b'bhrfi 

f.u.11[iu'but~11.1'bnt.{IJ"'-t'itbrfr p11.1z./11J11.1t /11U1mfilJ"L~tbre &. pU1zfuJ11.1t "f.IUi­

,f II.I t11.1~U1 'b /ummfil Jiit. ttb re: 
118 



+---
(y-h) ~ } 

'.]:! dy: 

l•tr.nluu1U1LP 1nU1't_ .,r.n'htf.n'l iu11mfr-b.111'i4, 9"' 9/rli! CJrLln'/ <:.LmLl'"l r.nl.11-

.cn•/' 

,,,,,,r 

(\ ·-a>' +• ... 
~~ c \ e 

-· 

---e 
1~r•-r·!-

e 

I · • 

( ' ;; ) ~ 

I 
-11~ 

d Lt 

( ':10) 

IJ.1"UfP'""'· x Ly U/""'""~,,,,,,.,5, 11'l11>111/r11111"i1"i1l111/1.'1 /"'l"".J''".,'1/"'f'/' 

r:.1.1111,,,,,f t t.1111/111'h11111 111'i11~1frlt"'i'~'''r/1 'i"'l''r,,,1 l'''';/111fu,'i,1, {~1. J 1) /, 

( b' 'J::) "I"' I''"''/,,,,,,,,/',,,, ~,,,,j' Ill "I,,,,,, 11111 /11111 f,,,, ,. '"I': \ /, ) ' "/'""' .,,~.,,,,,,, 5, 
I HI 



JbJm.{J J"LttbrJr t..wiJ.wtw~u/ism.[rl J"'-'htbrJr pw;_/1.1Jwt Uf.U1IJ'u./&w4wt 
Jmnmfl l"'-ttbrl! qm'hmJ h'b.f! ( 118) pwtwa&brJre• 

1 [(1-a):? 2r(x-a)(y-b) (y-b)2] -.,-_ +-2-. 
:.:(J-r:?) :;- :;1°2 cr • 

' 1 2 

1 

---(_x-_a _ r y_-_b )2 
2(1-r 2 ) 01 <.:1'2 : 

1 
f 1(x/y) = ----e 

---()_·-_b -r x_-_a)' 2 
1 

2(1-r:') "2 0"1 (1/11) 

Y.1u"1JruniJ, bph bpTuw~t Z = (X, Y) lfMm.pJRt..lif! hGpwplpfnuf 
J; q.\Unrnft bpqpu~t pwz]mfm6P:' a, b, 'l1, o2, r UJ.mp\uubwphpml, wupu upu­

mwnwlpuli tfbA-nt.pJnt.fifibpp.g JO'-llWJ!WUlJll'-llP; qbfipwp~tlP. q.muu1p 
plu2}uuwfie' fiwtfwuiwmwu]uwlimpwp ndi.blhuiml (a, a1) L. (b, ~2) upu-

11mubm11b11E: Bm.pWJ!lUfi}_Jnq1 iqwmwfhuqwfi ubc\m-p JWli UJ. wpfwfhuq wli 
pm2}unuf(! Cinqlitqbu l\w'h1J.puw'hn1..J !; </•iu11t.up pw2/zmLJ f.lunh.lwl Uf_W­

rwJbwphpnif' 

Jiuunpp9w'h Jm9tblniJ., npp t.w1lw'lwrA JwuipJr9111'h !; 
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r 

)

·=(c--), 
l]. 

< (1 - r 2 ) 

br~l""P "i.mpJIUf pwzfut!w'b fuurm[il J"L'bf! ~wrbtJr t qrht t:.bm£J"'l 

inbu.JJnt/.' 

·• 2 

-+-~ ~ Cij(Xi - 3j){Xj -aj) 

i~l j~J 

np(! t.1upJ'iup l; t.buHU'flU f!.b'ff:.iubpw9J'1U'£ t:.uuf wpz 

(1.':J.1) 

~wqwb1U~w'bm.-f_J 1n1_"i/Lbpjr piu;_fuJ'w'b /11urm[J l"'--'b/t9 Ofuu/ktntJ.1 qw­
pb[p t (112) pw'bwUm/ ,, rnzbt N ( X, Y) 'tbm/r w'blttfwft t:.1U'/w'bu1qw­

'i.m1 fl I"' fie l:,hur£Jwl t"t/t"iu/i 1fb 2.' 

(x-a)2 
2 

C" 
l 

2r(x-a)(y-b) 

npttrb'l D~ii uu/1u11 l;lftUfu"'/. uu1\J1Ubwr/uu'tqw•} "'Pl"" IFJ't 1;1 

/•'bmb'lrwLJr illiu'Lp mwq 11'ni/m/11ut"m'b/i 1/1n/111upjr'imt ,/ 'tmu11u1r£ l'"J, 

6J1n"hmJ Lt,e 

x = x 1 cos o: - y 1 sin rJ.. + a, 

2r '1 '2 
tg 2a = -.---2 -

a -:i 
1 2 

- sin ll 

cos 0: 
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f•'£uib'lf'Ul[/t bt.UJb/t uuuf[ 'fmbqn'I U1uuiJ.G.w'bft 9m 9J./ib mwb.j! f'.bui&1wn. 
mhu.j![!' 

1 cos:!,, 
2 

S a 
1 I 

2r simz cos11 + ~ 
:rl 0'2 a2 

dx dy,. 

~Ul,f 

l;lfr"lunq uwl'.Jw'bunfiw~tJ"'d- mfopnLJf'"b f;: 

ll.1u"l/1Unq1 t.w£'lmJ h'b./J. 'Lwfuw"lbu .e'Lf.11.uplJw.! fu'it7pfoil {Ill, 26)' 
x2 y2 2 

npnzbt M(X, Y) 4hmfo w'£4Jw'£ t.m1_iu'£U14w"i111LftlrL'£f! - 2 +-2- = R 
a a 

I 2 

'ar"l"P Jb2, b[lh X-e h Y-{! m"b~Ulfu, '£npJ1.11i pwzfu11ul nL'£b9n'l UJIU­

UIUl~UJ"UJb ilb-t,,,_fil 1m"'t'£b r ht"' (O, !11) A (O. a2) r.UIJiu"lwuiwufuiu1l "l"'­

ru.1Jlnn rb rni/: o,,U1U1'fnr-tb1n1. WJU /11'£'Jp11Ld UutU19t/_wcJ Ulf''f/llL'£.f!{! £:. 

l'uu2if/t urn'bhinq, np Jbp 'lb"l./J.m.J X A Y "l'uuiwt:.iu4w'£ JbJm.p JnL'£­

'£bpb 111'b4u.1/u ht h n1_'£b'£ /)w1_w'LrulJ1»bnL{J/nL'£'£bpp ''impJwL pwz/11n1J" 

(0, SI { 1-r2) k (0, s2{ 1-r2) t.wJLU"fUIUIUIU/rlfub "lUlf'UIJbmphpnt/_, 

~UUJUJ bWh.j! 

2(1- r2) 
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e'i.i11t.w'bpw9tblni/_ hr~t..wtfi bnpJ'ml pw2foi!U1b f.wu~w9nrpn[il Jill 'bf!, 

~wub'h,e1 np S-t_wtfiw'bJt Z = (X1 , X2 , ••• Xs) Ufwurw~usqw'h JhJ111filJm"i1p 

f::.hurkmJ !; 'hnpdw[ pw;_fuJ'w'bp, h{Jb 'bpw Juuwt[il Jll' ti! wpmwt.w1mtf.mtl 

!; r..burliJwl 'tb pUf' 

s 

1 f(X
1

, X
2

, ••• X
5
)= __ £> ___ e ( t .'J-J) 

(2~) 2 -V!Bf 

bl, ) b:,:,_ 

b,,.., 

27. "lwmwf\w4wb uli~Rlf'IWll ~nLb4g~w1~ pw2tu nul(!: l;/J /, X-11 

11/ru1lrL in uiw u11ut.111"w f, J'ls~m f' I"' '11 ( , w"lm, /'~"I C.w "i11w1u1/,11 . "i1 I'"' 

!JU1'b~w9wO rp( x) fm f,~9pw'b tm 1tu1£ II Jufi'i.ip 'JP''"'1/u11 UJlllllllll~lll/JU1"i1 

,/lsq,,, f' 1mt, "t'Jr t,t.,,1,.,"l"I' 1u1,JJ,~'b4n• 111ptJ.t !.f>( xi) ( i I, i. :;. .. 11 ... ), 

/111~ /)wJ'm"'lwu1w11/,,,u'L /)u11/1u'Lw1lw'h111 f" I"' 'hitLt'I'' 

(i = 1. 2. a .... 11 ••• ), 

* ""'" i-J1 /1 k-/1 11/1112, u111J'111'bl.11/1 ~1111fm11 llUIUlfJ•J/1 f(X. 1 ) = r.p(Xk)t Ulll/UI npu-

lllUl~Ul~Ul.,1 f(X) ,fl.6111f1J•"''•t~ ~1~'11•1n1"b/1 f(X,)=<tP·k) "'l'J"n•' p1 j Pt. ~m·/m'lrn•-
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1.UJ11pt.[!'i,,' qi(X) f/>m_b/l9P'"JP pwzfuJwt opbt./Jf! 11.ifrtfr' 

cp(x1), T(X2)• · • • T(Xn). · · • 

P1· P:.!· • • • Pn, • • • / 

f:/tlb (X, Y)-e rlfw~l'bUI hr~tl.U+ Ufwurwt.w~wt Jbd-11Lf'JnLt L 
U1Uf1U1 f!.f,'J/)IU'j,pwUffilll x k_ y br~tlL ifin1/1n/uw~1U'£bhpfi 9iu"j,~w9wdl­

cr(X, Y) f/:nntbJil.Uii '£m1'£Ufhu lufr'h/r "f.UllnUll)W"Wb JMm_p,m_ii, nrP. 
t:','£wpu11/np wpJ-bJ;!.'hhpf! ~tfitbt cp(xi, yj)(i 1, 2, •.• n ••. , j = 1,2 .•. m ••• ),. 
pu~ t'uuJw"lwmuw/mnb f.un/w"hw~w'bm_p 1m."i/'i1bpf!' 

P[~(X, Y) = <p(xi> yj)J P(X =xi n Y =Yi)= pij*, (139} 

w1u/r'4.1/i1' bpu1 pwzf11Jw'£ opbb.[!f! ~lfr'bJr' 
!~~~~~~-:-----~~~~~~~ 

'f(xl' Y1) I 'f(X,. y,) I · • • I• • ·I · • · I I 'f(Xnl'1) 

'f(x,. y,) I 'f(x,, y,) I·-. ·I· ' ·I· • ·I . • · I 'f(x •• y,) 

I I···!·· ·I·· ·I ···I · · · 

'f(X,, Ym) I '!'(x,. l'm) I · . ·I · • ·I· • ·I • • • I 'l'(Xn, y m) 

--1 - I·· ·I·· ·I·· ·l -'· · l · · · 
Pu Pnt 

··· I ··· l···l···-·l···f I 

Pnm 

* bpb (i, k)-p b (J., e)-p "i'"Z. wpJblJ'bhpf. ~u11fwp f(Xi, Yk) = ~(xj, Ye), "'J'I 

'lbUJ..pnLJ u1w111w~111~111'b f(X, Y) JMn1..PJ"L"hf!. /j_f!.'tp1-"bfr IUJ'l cp(Xj, Yk)='f(Xj• Ye) 
-pJbl!I!.' Pik + pje f.uuJwi.wl,_,.u'bn1-p J"'JI:'; 

124 



" l!.'b'l npnuf iu11.wy_//'b W'l_J"'-UUl'tlfl.J mp.j_UJJ- bb q>(X, Y) :f:>mb~,'JP'"lP 
·'>'bwpu11/_np wpJL./Jilbpl!_, /tuft bpftpnp'lnul' iun 1nrJb.eilbppb t..uufmU[1n­

tUJwu/mutn'1. l;iui[iu'i11u"wbnL{J Jt1Lbbb pf!_l 

'tfts"'-./J u/£f!_f,'11)w111 Uf.1Uuuur.wqwb X Jb~mp 1w'i.t t;u.11/m'bmfJ.m'i.tm_­

;(il l"' tthpft piuzp1t.f wb f/_JnL'bbftwb Fl( x )-'b I;: f//1.u·t.wt2tJ.n11f I; npn zbl 

Y = q>(X) JbJmfilJUlb A.1niJiubu1qwbnt{JJmbbbpjr pm;,Jut.fwb f/_Jmb/i.'JPWb, 

J.'b/il-u$'1l'blntJ., nr <p(x) f/>111_bfJ.9Jrwb Jnbntnnb t £, t:.binbwpwp, mt/1 

J PUI pJb.J! fltufJ.Ul'fUI ('a f/_JaLbbftiu \ X = '¥ ( y )1 
'tzw'bwftbtnil y J'bJ-m{J JUlb /)1.11t/_wbwf1mb1n[J JllLbbUpp r1.u2f11J'mb 

.!J:>n1_bfJ.9pwb F2(y)-ntJ.1 /!."lrl 11wl;Jwbt.fwb ~m'bhbmb.j! F2(y)==P(Y<y) = 
-= P( q>( x) < y ): l;filb y = Cf( x )-!!_ x-/t iu6.n11 q,,,,_t9_9/11u I;' IUUf.IU cp{ x )< 
< y wMmtJ.muwpmfilJnLbf!. l\wiJwuUJpmqnp t X < '¥ (y) wbt:..u11Jmum­

,pm{J JWbf!• /tuft b [Jb y == q>( X )-e X-/t "istJ.m'l.11'1 f/_Jm tl19/tw t, "'Uf'" 

It{'( X) < y w'bl:,wqw11u1pn~{J JnLbf!. ~wi[wuwr""l"l' I; X > '¥( y) 111itt:.wi/_1u­

d.J UI r mf ti I UI bf!. l 

11.nwppb 'lbUfJJllLJ' qmbLbaub.f! 

( 1.J()) 

H1u l:,w1Jwu1u11m {J l"'"h Lr""' J'1.1111hpf! '1JrfbpL'b9£ln'1 f!Utn y-/r /, 'bz111-

1'wftbln1. X Jb6'111[I1u1"h 11m2.f11Jm'il /11111m {J J"'-'hf!_ f 1( X )-m/, pull Y 1n-
4-m fl 1w'h PIU 2.fuJ1u'b /uUJm.[il I"' f,l!. f 2( y )-nq I "is r•u'b 9 ,f Jr1£ 1!11111•11bu1b.[! 

.t:..Lm£ l'"l iur1hJ_111 /ti l"' 'he/ 

(1.J1) 

/;l'"l'"l"I 'JhUJ.J!.1111/1 £1'1' Y = cp(X)-1! 111/m'l"'l fm"h1!9Jtu1 t, 11111-
"5,i'i.twb,p 

F2(Y) = P[ X > ll'(y)) 

F2(y) == 1-Fi[''l'(y) + O}: (1-12) 

(14.'J) 

0 r" "j., IU " J. ffJIUUllUr.Ul~Ul'j, x ,f £qm {J Jill f/j, m 'Lp t'u.uqu/b UlqUli1111 -

fl J"Lil'bLp/1 /L"'J./•ul~'h li.l~urkl'"l fm1'~9pwt' 

F1(x) == J ~· l I-e-x, 
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npnzbl Y = X3 "JUIU1U1C.w~w'b J'hd-mfil1wt f..wiJw'hw'tw'hmfiJJnL"b'hbpp 

pw ;_fuJ' wb lj>n1._'b"9/r1.U"bt 

cf?.1.Ut/r np y == x·3 lj>m'hft9/rUlb wl.n'l. I; k. tpl.U f..1.U/1w11wral!. lufr"hp 

X = y lj>n1._b"9/r1.UbJ mpbJ't cum (1.JO} pw~11ud.l.tfr i,_mthtwt.g 

F.,(y) = sr-

t 
0, 

w -y y 
1-e 

f1(X) = { 0, 
e-1, 

mumfr, (141) pwitwak./r l;wJ'wd.wl£ Y 
'bhpfi pw;_/uJ'w'b /11rnmfl1m'bc' 

I 
0, 

f~(y) c: e 

x::s;O, 

y~O, 

y>o, 

0 r ft twit 2. SpywJ .l\'\ 1thurfr9 , nre X wnwts.e/rs 'l"''bt/mJ' !; H 
l)bnwt/npm[il 1iu'b iJpw, mwpqnLJ' I; J'fo Uf_wwwt:.w1tw'1 m'l.fr'l ('hit• 19 }: 

btfill.Uirbinq, np "'1'1 nL'J'l.fo k. X wnwit9 .gfl'L mwpt/wd- m.'l'lwt'..w1wsfr 

ftm'l.J'wd- CD w"b"/nLbb mL/r /;wt/w"iiwltu.t'imi.p l"'-"ii'bbpJr pwz/uJ'wb 

0, CD::.=:::--'· 
T--...::: 2 I 

1, 

lj>mt¥s/rw, 'luitbl X J'b6-mfl JWb f..wiJut'i11ulfw'hm[il 1m'it'bhp/r pwz/uJ'wil 

fm.'hit9Jtw"h, b[ilb X-e UIJh t'..u11nt/wJt !;, nr "1_U11nwt.wqwit nL'l.P'lf! f..w-

1.11mJ' I; X wnmit9.p/r91 

X J'bdn1._{tl JnLbf! CD w"b~!wt Jpp_n9n1/ wpmwliwl'm/m.J' I; f..bwhlwl 

~br"l' 

X = Htg<D. 
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IWJU lpnL'hft9/uub ( - ; , . ; ) 

~iufttu'flUJ!J./! ftLfo'hp 

<D = arctg_?i_ : 
H 

flt.11111/1 1 f!UU1 (140) pl.U­

hmJ.£.fo X J£<}-mfl J"-'b f..ustJus­

·tiuqw"hm{J JffLb'hb r/i pU12f11-

J wb lpm'hft9fow'h' 

F2(X) 1 ' 1 t x - -r-arc g-
2 ~ H I 

x 

1 
-~< x < +"'C: 

illmw.94_w~ ~w•/1u"hiul1u1i1111 {JI"' tt£ rfo I''" 2/111111lt1 11,, i_1/11nf I; 1111 ?"' I"" r· 
J111111/1 

1,1U4_w'hm~w'hm [ti im'h'hl..pfo pwz/mfm"h It"/'(' Ufwu,/1L111/1u1) I; 'f1l1• 
:20-mJ: 

o;f'fo'i11u" ,'J. X Uf1Uuiwl;,w/fust 1f/.,JmfJ1m'h'h m'hfo 11,,zm rm;/111111h 

1fl I"' zL L Y == X 2 ,f LJ.m fJ J'"t I'm z/111f m'i1 f/1111 'i1ft.1Jfo111'hL l'l!' 

0 



{!uin "lwlJ'wtfr X J'brtmfiJJU1t f.w4_U1ftw~1ui.11LfiJJm.tth11fr pwzfurlwt 

lpnLt~9Jrwt f; 

1 1 x 
F1(x)= -+ -arctg-, -oo< x< +oo: 

2 1: H 

UUl~WJt WJUU1b'f. y =.:: x'.; fm.t~9frwt J'ntmnnt 1t, llLUUJjt f\tUlrw4.nr 

i_I; o'linwynpJ/:;l uutw91_wrt pwftwa£bpf!: l.w;_4_m..J' bil,e Y J'btJnLfil1wil 

t.U14wtw~iutmfi11mttbrfo pwzfuJ'iub lpnLt~9pw"b iu"bJ'frp_wfJ.w'hnpl/L F2(y}-fo 
umt:..JU1'bn~JJr91 b{tlb y > 0, w"/.w 

F2(y) = P(Y <Y) = P(X2 <y) = P( - Vy< X< 11y) = 

s::: F1( {y) - F1( ,- {y)=~arctg V t - ~ardg -yy , 
" H .. H 

f 
2 t -VY-

F ( ) 
-arc g __ , 

... v = rt H 

~ ~ ' 0, 0, 

npmb'Jfrs y J'bd-mfil1wt t.w4wtw~wt·mp 1mttb r/r pw;_fuJ'w'b /u1nnL­

fl1m"ile' 

Opfrilw~ 4. Sp1/w~ f; .x "1.WUJUlf,W~u./b J'brtnL[il 1w'U ~ pwz/11JwL 

o I' I/£ .el! \ 

X' -2, o. 2 

1 1 1 

4· z' -1 
4 

Y' 4, 0, 4 

1 1 1 

4' 2' -
4 

~wJ' 

Y' 0, 4 

l/2, l/21 
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28. U.b{{nllil! 9wul1wyw() pw2funu.i ntutgnr1 uiwrnwnwljrnh t.itbnL­

Uit!ntlipg f\wqwuwpw2wlfi pw2lunui ntbhgnq w:wmwflrnlJwh tit.llnL!iJ!WU~: 

tf /i,9111 .[! X UJUllllW t;lll/Jw'h J Lc't 111 /d Jllf f,~ 111 'i1j1 w h[!'i"'f \wm F ( X) {' llJ ;J11J u./b 

l/rn1 'hl1.1Jf1U1: II pn ~/;'u .[! y = f ( x) UJUIIn UI ::,""1m'i1 ,j' /,am /d 1m'i1 ::.1111/m'i .. w~ftw­

~m JrJ 1111 "i..,"i.J /1 rfr f' W ( /11111 J'11: y UjJUW JJ..J \111~ lJI '/1 1f J, ,} It/ /rJ f '"'it f' HI ;_/111J'urb 

l/un 'i1'mfrm'i1 'h;m'i1U1l/•1n1/ (j)( y), l1111 'hl/i1111'i1.[! 

P(F( \) y ): 

1,· 1n. y O, "' UJ m P ( F ( .\ ) < y) o , /, /d 1, y J , 111111"' P ( F ( \ ) < 
y ) = P ( x < r- 1 ( :: n r ( r- 1 

( y n = y ,, 1. /JJ. y > i . '" "'"' P ( r 1>: ) 
< y) J: :.f,ud11111•w11' 

f 
0, 

<}J ( \'} = . . l \ • I 

j I 

\' 0, 

0 v 
Y> I: 

J ' 

ti WW!/ Ill ~l.J' ::.m 1/ W 'i1111 ~Ill 'i1111 /d !"' 'i151'1 11/1 C:.1111/ 11111 Ill /llll ~ 1111/1 /"11 t/11111 11' (} J l) 
Jf1~ud1111u.J1111f: ll.111111/111,,,/, f,pl1 X u1uwnul\utlpuli 1fli1'n•pj111lili 111li(1 

yudilpu9Luo lim1ludiudpuli1npJr1t lilil1pj1 J'lll('IH1111f' r(x) 1•m;l1111'udi .~111 lil1-

q!ituJ111I (wlipliitliuiui), u1u1rn F(\) · u1wu1Lul)uil1udi 1ll11\111pjn1lili 111li(1 

nwt!udiwlpuli111pjlltlilil1pJ1 t1u.1lmuu1pur:ui1)1 l'lll?l1111111' (0,1) ll'!19rnl1u•J­

ftH 1J'; 

fl,1,J,,J~1 1111/'//j, 1J'/1 t:.1111/111'i1111"111'i1111/J1111'i1'id,1'/1 l'"'t/t1Jl111'i1 111111111l'i11u-

u "11111 /d l '" 'i1 ""'I'/,',, ~ I'/,,,,, I :.. 1111J' ,,, ,,, '"Ill'" 11 /11111 'i1 ,,, II''"'''"",,,,, 'j, ,, ,,, " -

/11 "'I' /1 'i1 n1 11' II"""'" I' 111111/ /) 1111/ 111'i111d1111 ~1111/dJ111 'ii 'id111 /1 r,. 1111/ 1111. 111J""/1111/1 I' 111; /11-

11! Ill 'i1 "' 11111 1J ~""fl,,,,,,, {ti J'" 'ii I' I 'I.! II :..111 'i111 ,,,,(Ill 'ii.pl' 1l I.,) 'it .... UI '11111 ''"' '" Jiii b 

w 'i1/1 l,J111w11111 /d J"' 'i,'i,J, I'/' 1J'f, 7' "'J" "I''" It"} 1/m1) l/'11'i1ftJ /, · 11111p111/1 l111w"b111-

Ji 111 1l 1 I/''' 'ii /d /, · 11"'I'111 /1 /, 1; 111 'i1111 IJ/' /d '" JI I. 1111111 /"1 \ 1111/ 111 'i1111l1m5,,,, fr! J"' 'L 'i1 /, -

p/• 111/111111/J1111'11 11'/rp11!J"'/ /d 1/m1'i1111./1'i1 I'",)/,/ "'"'/'/,/'/' /11'b11/111'id11•' C.m;-

1/111 11'111111,1'1,,,1,, "f'";'·i 11/,tpl,r/,i,.'Jf'u'I t:.,114,,,,.,,,1,,fm'b 1,,,,)1111l11 /, ,,,,,.,,, 

1l!11 /1, 'i111 /1 /' ~,/, /' /' I"' J /, /"' (., 11111""' I' 111 'ht:, l"'"J J,; u1 l 111 ~,/, ~ w I u/ 111111111 ~"' 11111 b 

~l t. ,) m '" l"' ~I ~, ,, w ,,,,r u11f r I, 111 llJ "'I' 1/ 111 ,) ,f /, ,) '",,II,, •/111 ,,a'' I'" "'l"l J"' )1.p 'i1 ,,. -

/'/': /,·fJ/, X 111mm111r..11111,,,..,, 1f/,,)111/JJ'"~i1 111'i1/1 F(x) .'J"'..,"/"'!J"'') t.,.,11/m-
~11111111 ..,1111 /d !"' ~.~,/, 1•/• /' m ;-/1 1l111'i1 1tp111 i,Jl.':1/1m, u.111111 ~111111 'l1l1w11,,f w1f1• l1u•-
m Ill t"I 111 t) ,f /, ,) /d 1/ 11 ,, ''"' ,, 6 /, ,, ,, Ill /ii/ I"' ~, ,, f, /, r ""' UI iJ Iii II' I'.,,,, 111 l1m ~. ,. f. 

J "' .,, ,, "· 1. ,, ~' '"'"' 'i"· ~' /• ~"' '' '' l 1 , ,. I',,, t."' J'"' ,, •I,,,,,,,,,, ,r 1. i1 J• ,,, I'""'' 111 

1
/-/1.'J"'./' Y 111 111111111·~111!,m"b 1f/,,),,,/tl1111~1l' (0,1} 1f/12ml1111J.JWllJ' 11111;/11-

•f1111) I. t.1111/1111 "'l""}""'t: '''"t"''' lllJ..,' (, "I' 1f/1 ''""' £~1.p 'l.'J"' It (0,1) 

: lZI Ill '1 ,,, ,) ,, "/' ,,, • Ill,. '1 l "' ~'./'I' ' "'I" I·~ • .J ~Ii 11111 Ill !J ,, Ill,} 1,1.111 /1 "'I' II !J ,, "I' 'ii,~,,, -

'11111IJ.'l1p y. ••1j: /, l'f '"''f't\/' 11 pt,~1m ,f /,"'I,./' 11 111i111'11J'. '"""'!J'/m1! I.',, 
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)' 1 , y:.!, • • · Yn [rlif.brf!, "l"''bJ! /)11u/m11mp1nJ_unp 11u1tf11if.wd- Y UfU11nwf..w­

lf.m'b 1/bd-mfJJ'u'b Jti11n11npJ111J'bbp'b b"in U.J'I [il1/hrl! 111'b1J111'bmJ hil 

llJ Ullll lll n ml1 m U p tlbp: '/-p 9111 .[! X "f.UIUlUl/)mqUJiJ JbJm{rfpu4iJ p1112/111/ UliJ 

lpnL'h't.CJfrlll'h F( x )-'h I; J 11p'i1 U1'bf!i"1r.1um fPrn'b1t9fr1n !;: :.mr~wtJ.nr I; nrn­

zbi x UJU1mmt.mqm'i:1 1/LJ,,, I" !'"'h "iil1mm1fm1f r qmr.nmpi[mJ 'P"l'J.bpfr utp­

'1!"' 'ii.p'iib re: 

U."i.'"H"'.lJ"'J ft !),,ui1.n J.m 1'i1 Y = f ( X) "i."'"""!)'"fru'b 1fliJ111 [rl Im bf! 

pmz/111jmJ !; t.u.11/m11m11m}U11p k 'iirm 'iil1m1.111f1.mfp l1mmU1pif111d- 1pnpCiLpfr 

UJI''IJm'ii.J!'iibI'l' JLq !)"'J"''iifr L'ii' 

Y1· Y2· • · • Y11 1 

lf.mrhtfr I; uurmbiul X u11umtu:.111qw'ii JbJm [rl11u'ii C.1u1f1.U"f.1nmmu/11m'i1 111p­

Jb./_!'bbp[!' 

k=l,2,·.··Il, 

np1tb.J! "'J'b 111 pd b.J!'ii/, f'b b'i1, n I' X "fU1urmC.1.UfJ111'i1 JLd-rn/rl 1111"11! ftl!'b'ltn-

'hL p 'iipm· 'h'tmr.nd'U11fp t1mmm11if."'J pn11Cilrfr e'ii{rlm9.[!1111f: 

f!Jbm.[! I; urnht, n11 qwq1f1jmJ- I; "l."'1111u/)mqm'ii /rlifhp/1 1•miJ.w'tU1bpb 

e'ii 11wjtCim't "''!!"' 111uq, nr/r ,f/r 'P".J!l'. C.wu11/mrte rLr1/mJ- !; 'lI'l!P iJ.Lr-

r.mJ (VI "''I J"' 11111q111 J ): 

() r /r 'b UI 1,. 1/ofr9m.[! "f.LUl.J! !; ·,,1'"2.''L 'bt,. 21-1111{ pLp1jm/} D- UJIUlll-

y 

pb uh I; k f.111 JU1hp /;: U.Jumb'l.fr9 

qb /'P 1/1nfi'; phujr 1/ nmu11/n1' 111p­

Jb.[!f!' U.1,1 "i.m"'llLl'f!. mlozmi/.n­

ph 'ii .J! .[!. u11u11q"'-11 m 'ii/, JIU 11uf: f; /rl b 

t1hme "i.'"'ntur.mt1m'i11111L 'ii 'UJb'b.p. 

1.U J'f .[!.111 II UJ"lll Ulll 1./ 11111 J '11 "f.UI' 

pbJ_Ufbu qpmhb.[! 1 'uf'w' D UJU1m­

l1Lpp t.Jr"' e'ui1'uht"' t:.u11fm'bml1"'­

'um [ii J"' 'ii[!~ 

So= S· 'P: 



p r:.w1{U1"it:iu.q~"i11n{Jpn"h[! 4UJr.btl! !; ;;IU2!/hl n111'il1t1 D Uf_IHtn~b!'ft i/rlU 
f!.bf[m.J lpilnb l'P p t:.u,{4U1/11m{J1m "h. IJllUI t.1111lw I' "f UIUIUlt:.usl1m'it {J 1/h rft 

ln1JJlil uU#IJ/to r:.u12nr'J-U1pmp 1/hr,9'hh1m/ n ll_lll!1f (X1-.i Y1J [J'/hl', ::.U1;1[11u.l 

b'it.f!, [Jb mt'f qnnl''IP"irusu:"irhrm/ Iiu"hft t1hw 1; e"irfi11111! D m/1r111 ti" ft 
iJr.m k .[!4»'bf111t!' .pu.111wq111u11L 1/psn. 11/'iu"iiH t.inpw1·bpm{J J'11"ir"ir l;l t.l/'b9 
P-ft J' num-11/11 r UlflJb..f!"ir I;. III rLJ"b s Jm4h pL11l! l;1ul'htft I; d11w1111{npm­

UJhu l)UJ;_tj!.l: 

29. U.bqwfu UjWtnwfiw4wu tih6nL(i)JDLullhpf1 q.nuiwr~ J!W2.iunui[!: 
''f/1.9111 ,[! 1n1JUJ~ L"ii X k Y 111"irl11n/11 11/rn~rbm Uf'ummt:.ml1ut51 ,fl,,),,, {J tm'it-

4hls n/ 

X' 0, ] ' 2, ... 11,, •••• Y' 0, 1 ' ~ •••• 111 •••• 

q::· ... qill• ••• 

m!'I· 'llllf.pmJ' Z X + Y '/"' J'wre "hm /'i.tUJ.Lu lufr'b/• 'JP"'il'Lm u1111111m-

t;,,,"m'i1 1f£r)111/d1m"i11 "/'~' 1/1111m'i1111J' (· 

0, J, 2, ... r, ... 

1n1f I',, '12. m pd L .[!b/1 f'ln 

!Jp,, ;_Lii.e P( Z = r) r:..u11/m'l11ul1w5uu /J 1m"i1e1 "I' Z-1! 41,"i"I"' ~,,, r "'l'-

1n.J't!1 lll/kL 1,£ t, ,, 1, Z-1, ltf'~"lm 'l,fr r m 1,J L.Pl' ,f /11u 1'h "'!~' 111111/.I"" J. 

/, frJI, X = 0 /, Y = r - O, ''""' X 1 /, Y = r - I • • • • 11,,,, ,J' \ .:: = r IL 

y = 0: 1..L mh "'/'"' {'1 f)J111/111'l1111l1m~1111fJ1111 "i/i,L l'P 'I"' J' 11:1 f'd mb "'P" /1111! 1.111/t 

I)"' 1f Ill d U/ t b ''"' 'id, 'l1111 ~' .[.1 

\
., 

P(Z=r)::..:: P(X inY=r-i): 
j. I) 

I: Ill t !I ./"" c;, ,, ,, I' >.. -11 /, y -11 111 'id1m /11 "I""" "'t:.111l1mb ,l/. J 111 /JI'" ~I~,£ r 
1. c;,' Ill 1d11l'l1 r.1111/ 111 ~1111 f;m ~/Ill /d ,,,, ~'~''' ,,,, I',,,,,,,,,, u1uu11l11l111'i1 fJ /,fl r/11!/1 "·u-

J 111.11111~1 

i) = P(X~ i)-P(Y = r i). 

!, /, "'/,'"I' 111 f•' 

PJ:.:c- 1) ~ P(X=i)·P(Y=r-i), r=0, 1,2,···1 (U-1} 

I 0 
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0 I' ft b UI '1· flpnzbt UI "id/ UJ /11 

X' 0, 1, 2 Y' 0, I 

1 1 1 1 - ' • -- - , 
4 2 4 2 2 

Z X + Y lf"''''"t'l' l1wpru1 I; 1/u11mitLt O, 1, .2, ,"J wprlbj/i..Lpfr9 
El [th/; J'Ll11/ r.,,Ul/mhw~mbm {Jpn hh/.-pn1[1 n pnhJ!. J:.b £.';; I; umu.?iuul ( l 4.J) 

/' wbmrtl1ft9: fl L 'u/, "i1.p. 

P(Z = 0) = P(X=O)· P(Y = 0) 
l 

~.- = -, 
4 2 R 

P(Z J) P(X O).P(Y = J) + P(X = l)·P(Y = 0)=~.-1 
4 2 

1 :~ 

P(Z=:2)=P(X= J)·P(Y = I)+P(X=2)·P(Y=0)= ~. ~ + 

+ _2_·~=2-, 
4 2 ts 

P(Z = 3) = P( X = 2) · P(Y 
1 1 1 

1) =-. = I 
4 2 8 

Z' 0, 1, 2, 3 

3 ;) 1 
- ' - . -1 

)'-( 8 8 8 

lfj1 vmG]1 mfilpu]u upuunuliml1mG ubhnt.pJnt..GGl;p}1 qm .. uw1iJ1 r wifn­
lf mli i):indil19 J1 u1G mnl n p mr mp m li tl mun 1. tf bfi mn mfinpfi u:i mm w Ii wl1 wG 
t.flJ(\ nq:t Jilt_ fifib p 11 pw2/111f 1u'u lfulL "i1~9/uuhb rft (,( ~nJ' "lnqft9/11u ))l 

'IJ1.1.1U1Ulr..U1111Ut 1lb<h1Lftl 1111hhb rft pmz/111111/hb rl! ~nJ' "ln'l.frs/uuh Jbt.e 

J!hhmpl1b o/!h,e 'JP"1irlrn1 UJwuiwt.w~'"'i, J'bd-mlilJni'h'hbrft r..wJ'1Upt ll.1JJ 

$4b'bu.r11l1bfi,e wn t.wr.'11! "'lb 'lbUJJ!'"J', bpp X-e /.,_ Y-e Ulbf!.L'lt;.UIU1 "11.U­

uuur..iuJ1w'b 1fbd-111.fil 1m'h'hb r b'h: tpiuh9 pmz./wf m'b lpn1_'i1~9friu'bbp/!. bzlllblU­

Jibr;,J! F 1(x)-ntf k F~(y)-m[, ftu~ pw2/11Jw'h fr1ur111f:l111L'h'bbpf! l:.U1tfmUf1U­

wwu/11wbU1piu11' f1(x)-n.r/ 1,_ f.Ay)-niJ, "'l"h"lbu nr 



</•1r1"blt.g U/_lllUJUl;:,UJ~UJb JhJ-mfJ1111_'h'bbp/1 Z = X + Y 'f.llldwp/1 ~w­

t/.tubw~iubm f" tm t'hb rfr pw zfuJ w'b :p1n'b~9frw'b: 11.n :p111 tt1.9/rn1'h 'hzwcilU,_ 

~btni/ f (z )-mJ, ~m 'bh'bm'b.p. 

F(z) P(Z z) = P(X '{ z): 

·f!lll'bp np X h Y Ufllluim:..w~w'b 1fL<h11frl1m5./'iiLl''b 111"hl1mf11 l/i1J 

mpLJt (\, Y,) UJUll.J7UJ:.UJ1,w'b 1/hlr 

lrt tr I'" f' UI ifm.l W b tp Ill b ~ .lj fr UI h '"" b" 

y 

\, Y 111mmw )u1'1w5.1 

11LlF"I _\11 X. \' l 

Z ) p 111 ],/l.'J /1w11 

111111 f "J /' '11111111'id,1, 

'1'·111/1\ x ·+ y z 
t11 fJ'!P.lf 'i1/,f'J.!f1 t/m"i11j11t{ D 111/111111 f{J1111J' 111d/id•/"' -;1111/wJ1111/1mt1111 /dju1l1l1 

l: l/1 t.lll/r ~ll11i•udw1l1 ( 112) r•sr'i1111t\l1f1 llllllJJ'i11111J' J,'i1p 

F1z) \ \ i!(x)f)y)dxdy: 
'1; 

+oo z .\ 

F ( z) = j' f I ( ,\ )d ,\ J iJ y jd y: 
00 

/.' 5111111 ~1111111/ /1l11rd11111m J/t 11; 11111/1 m 111 /1 y Ll - .\, 1/l•f•,vl1111/1111l1111111l1u 

ll ill UI b Ill 1J' /, 51.p 
+z 

F(z) r 11:;; 

tf/u11111ut:. 111/1u1 'i1 If !1 f} If/ frJ Jiii l1Jd1 11/1 1/ 111 1f Ill rf 1 fHll ,"' /111/' UI ll /11111111 fJ ! Ill J1 fl 

"1'";1•1"' t.1111{11111 l'"''/111!1mh I, (I J:;) t;,,,,,..,,,.,,,,m/J 111111 /,/,JI"' 1f11"il't'I' 

1tJtf/)'·rf,/,!1''I I""" z-/11 ·1,,,,,1,,,,111,1,,,, 1:'(z) "-' f(z), ''""""~"''~'r 

-j- I 

f { z) J f 1(x) f)z · .\)dx1 ( I I 1;) 



0 [' p h Ul I[ 1. "lulln"!t;w~iuh X JbJm.(rl- /llLhh nLh/i· t:.-qw'iunfiw-"i:un.­

{J JllLhhh f'P p1.1.12fmf Ulh f\hUlft JW[ /111nn1.fil JnL1i'f!' 

puq Uf"'"'wf:.iu~1.1.1ir Y JhJm-{rl Jiil.hf!' 

t:.b mb.I"' l Jt1uim{J JllLh f! \ 

l;ir {J"''fl'blnif, np X l.1.. Y UfU1U11.11r...w~wh JhchJL/l11u.fJ'hlir'h iuir~w/u bir, 

qinhhl "itpwh9 'l'nJ'wpfi P"'2_/UlfUJh Juuun{JJn'-hf!.: 

£:uui (146} pUJbwaltf: ']UlhnLtf hir.p. 

z 

f(z) = 2 s e-{ e-2<z-x) dx, O<z<+oo, 
0 

.p.1.1.1'hfi np f1(x) ·f2(z-x) li'h[ilfi'h111lu1p"'L"'lPh lpm5.1bfiw"it /'.,"'ifurnmp t­
'l.Pn tfi, bfilb X < 0 fi"'J X ~ z: 

~buihwpwr' 

z 

f{z) = 2 s ex-2z dx = 2ex-2z 
z 
= 2e-z-2e-2z =2e-z( 1-e-z) 

0 0 

f(z) = 0 

0 r p'is UI" 2.- 1'p911L.[!. x IL y UflUU11Ur.,IU~UJb JbttnLfJJnLbhbp'is m."i.tb'h 

f!J11LUJUUNbp pw2/unLJt! f..UJ1fU1U[UJU1UIU/UUJb a /1., b UfUlf'UIJhuipbpmf., 1UJ­
up'l1.p.h\ 

P(X 

13-1 

an 
n) =e-·a 

I I n. 
n=0, 1, 2, · .• 

ill=0,1,2,•••I 



U.Ju 'lbUfJJ.nul Z = X + Y Uf1Uut1»f.U1/[u./i1 1fbJnL{J Jlllh[! h111 /i1111lrn 

4.'"rn'l. {; f!h'JnLhbl 91»h~1»,9inJ nt_ putyiuJJmlt'"h iurlhJJ.1 b. ( 1-J-I) pmhut­
a.£ p r:.unf ma.1» /ii 

P(Z=k) k=0.1,2, 3, ... 
n o 

k k 
\., o.". bk~ ll (_· 

(a+b) \.., k! ;111 bk-n 
P(Z = k) e -(a+ b) 

~ - n)! ! I - n! (i\-n)! \. 

n (J n ) 

(a+b) k 
c ·y• c~ 311 bk -II 

' k! ..;..i 

11~ fJ 

P(Z=k)=e 1°+bi (I.JI) 

f11uu1fi11111/, <I)munrnnUl1 l'U1(]111l'rnli lp11l"np1'[}1gj1utli l1pl1J1li uuul11u J; 
lllnuuuunGj1 pmz}unuJ, np!1 u1uqHutrlJutp[i !iunlurnmp J. ultlJlll[ J'lU2· 

pan tfG I, p j1 ll! w1nu 1fbui ph pJ1 '{Ill 11' lll pj1 [i: 
()I' /1'i111111 ."J. ·f.'i1'iim1,11t,'i1.p 'i111p1fw1 l"'';/111111ntl,rfi t1mf,,1111J/•.1J/111/i1: 

1
1'/1-

l/111 ./! X /, Y wh~w /11 u1m111111,<;111/1w'i1 J/, ,) m /ti!"' 'i1'i1f1 l''i1 111111u'i1d. fr~1-111u m'i1d. /1'i1 

1)£ mh 1111f /, 'i1 i)ru 1/111'i11u/11u'i1111 {J Jiii 'ii'i1/1 /'/' 'i111111l Ill/ I'"' ~~/1111'111'i1 /1 1 >lm 1f u1"/11111111111-

/nwh wr 111 I' 111 'i1L 'i1111ln1J (a 1 , a 1 ) /., (a:!, , ) "I"' l""'J'l"" 1d. I'!'· "'t" /1'i1 .J!"i, \ "i, l'"''u.11 
l.ru 1/wh 11J/1w'i1 Ill [tJ Jiil h'i1k f'll /1 UI ;/111{ 111 'i1 ,,, 111111 /rJ !'11 "i1"i1'1 pft ::.1111l 111 U/ Ill llrlll 11/111"­

h Ul f 111 r 1.1111111111t:.iu11111/1111f /,'j, l)/,,,,L!"'I 1'"'~1111J./,/,1,,,,J' 

( x ·3 ) :; 

f::(y) ::.:: 

flrn;L'i1.p ~'l'"''i'!J Z =-= X + Y 111111J'm1,/, •:1111/111'i111111w'i1111/rl1111'i1'i1/11'/1 11111,~/11-
J IU 'u /11111111 /tl 1 m h I! I 

/,'um ( 14 fJ) 11111 'i11" al1 /1 l1m 'ir/1'j,111'i1.11 

f ( z) ----l' 

I• I ') •• 

:!; :; 

+---·-It. - ~ :1 I ' ·1 

j 

dx 

dx: 
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/ + 2 1 
1 ~~<lx=----e 

'>- - -
.... , .. ..J 1 ..J 2 

:; ~:; 
I 

~~ v. -~ 
- ~ l 

·10 . clx: 

:;1(Z - {11-<l_:) _ ·· 
-----~ --L., 



(z-a 1-a 2 )Z +co I ~ 
1 J 

--u~ 
:;-1 :;-2 

f ( z) 'L 2 2 2 - e :;- + ~2 e :2:: :;l :;2 1 v -:io :; 7:r 
du= 

(z-a 1 -a 2~ +XJ u2 

1 2 s UU= e --:- e 2::V :; I :; -(I) 

l 

1 
- _..!._ ( z-11 _ _!2c_ 

2 r-.-> l -:-: 'l-v -·· 
e 

I(Z)=v 
:!:: ( :; 

e 

if u1111.'J111 t ./' ,; 1111/ 111 c;, w !1111 c;, ,,,-f,J 1111. h c;, [, l' /1 !"" ;_ /1ul' 111 c;, ~'"I"{"' I /111111n/rf ! 111.~1' 

(JI+;: .. , v ;l ;- -;J-) 'lf"'f""'J'/,,11/1/1/1111/: 

lf1r1,11H1/111f) "'/"/!"'~'Pl' l ""'"'"l"'~'H //'"/'/' "/' ~' ;111l1w/1111 /d !'" ~' 11111/1 

'l"l''ll11ul1"'c;,,,,,(,. ljp)i udil1w]11 u1u1u1wliwlpuli trJ,1)111 [!Jll1 lilil1pl' :iL11il1111 d 

l;li :i111.j111li1ulp11li111pj111lilif,pl1 li11ptl'u1l l'lll:'l111h11lip' (;J 1 , ::; 1 ) /, (:J~, ~:) 

!iu1 1J11,,·1u1111w11J111uli u1u1p111\1'11u1pl,p111j, 111:11111 lipudiH 1111111'1111111 ti111 Jli-

u1li11 !1 .f1t11lili :iw1l1ulin1'1udi111pjllililil1p]1 li11pd1111 1•t11,~J11dtulip
1 

ff,!" "'l"l/ 11111Pl' 1 "!' 1111""!J 1/l1 1 l 1,,,/1111 

:11, ii'"' f', !1"'11!1Jf1 l """ /"" ')/,I !! '"id!'" .'I"',) 

'"·!'/' '/!'"': l;jrll. \ 1 , :-:~, ••• \. "''"'"'/•• 

,,,,_,, r 
! 11 I !""./'Ill /1,~ ! Ill f' /1 :1,.,,/1111,J' ~ 

1
/

11
' ''°'"! 11•1/.'i,/.,,,, '/"' "''"'''' 

1/'· 1• :· 111•/,,1. fd ,, ,, ·I ,, ,,, .t,,, 1.1. 11,-
"l'"'" "' ·:w11." 1.' 1{/,1)111jJ1111'!11.,/, -

'11 "/',{Ill I 

111111111 i111111t1y ,,,,,,r,.,,,,, 'i11111i1111l111 ':l1111f11111J' I. ':1111/111'!1111/1'"''"' jJ !'""''"·['/' 
i1,, 1.,r ,,, / ,,,,, ; ,,,,r "'i' 1, 1:1. ""' t 1111 ,,1,,, 1,,,,,r 1. ,,, 1.J, !""/' 

~= v J I 
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0r"tlU1t. 4. flr"ibuqft r :_wnuu//tq mtb9n'I. tftubll[! ~wrn'lwblU 

U[UJu11/bl f.btwpw"hft R ;_wnwiJfi'l nLhb9nrz 2Plwtw1ftt wt9.J!.ft J'bp_, wb­

t.pmJb;_111 /;, np tftubnft k C.btwpwbp wt9.e/t J'ftpk d'tw wqwtn mwpw­

JmfJ.JnLb: Uwft.tutb r-ft h R-/t J'fi'l.k bqwd- mmpphpmfiliuzt ,fbJmfl'1r1Lbf! 

utbm.e I; qmtqp npn;_ umf.1/wbbbpnuf' 

{ftul..ntbpft h t.btwpw'ittb r/t uh rftw~mb "iu.unpwuu11f w'i.t Jwif uzbw/1 

WJU bp~m. ifwubp[! "iwmpwu1..n1/rnif bb wnwbJ.pt-wnwbdr.pb1 [!b'I npnui 

/;u11/w.eif1ub Jwifw'Uw~ ~wpn'I_ !; t!wubpf! ftpwp z.!;wptfwptfb'1n b"il(rlw'l­

pbtntf' ''I' ft.wpqu.11/npiJ.wJ wpu1w11rm-fcl JWh 1/bp_ r-ft k R-'1 zb17md'tbrl! 

r0 k Ro Jfop_ft"il wpclb,etbrft9 llbmlunt! bt llwtfut"ilw4.wtmfilp1Lttbrfr 

'Lnpdwf P"'zlut!w'bl!, llw;_tfbfl [ilk U[WU1pwu1nqwd-.e'hbpft np urnl1nul! 

f.iupt1 tuft'bft 'lbt q9hi ~nb1/L·1brfi 1r'u C.w1/"'.ebtftu: 
ll1uurb'l R Jbd-m[rlJnLhf! t:..buiLnLd I; 'l•iunrn/t pw2fo.1t!w'h[!\ (R 0 , ::10 ) 

fl[Ulf'UIUburpbpni/, puff f JbbnLfiJJt1Lhf! f,btnhnuf !; b11LJb put;_/UdWbf!\. 

ro k r:;l "l"'rwt!burpbpnt/: lhuUJ/t R - r mwppbpmfil J"Lbf! t..burkmJ t: 
'l>wnwft t.w1/w'bw1l_w'bm-[iJ JflLbbb r/t pw2ft1t!w'be \ ao =Ro -;- fo £. O'::! = crf + 
+ ::J~ U[wp1utfbmpbpnq: 

1.bmlrn1r"'r' 

w'b/;wqwuwpmfil JWb ftpU1/[wbw9t!wt n1milbtfo l.uztfmbw~wb11Lfil !mb{!_ wp-

1nu.tllw1urtfmt! f; t.lu.nh!wl p'bmbqpu1Lnzl' 

~wt! 

b 

p = ___ 1 ___ .\· e 

V 2;:<~; + <> a 

V
~? -.,' 

:r- 'J-
o 1 

t _ b-R 0+r0 
1-v ? 0 

~~ + ~: 

fau4_ U/.wurpwumtjwJ.el! t..wpft. lilzwd- '1b"l.J!."'-,f 'fbt 'bbmhtnL t:.ruqw­

'Lw~uztm_filJnLbf! f.u1tju.tuwp !; (1- p)-Jr: U.1"il 'fb"l.f!.bpft f.1U-b.wfumfilJnL­

f,1!1 bpp UJ.UIU7puwmtfwd-.[![! f.wpft !; LfibnLd 'fb'b 'Lbutbt J'bd- [ilt[ni{ 
+np.J.bpft Jwtf 1nbwft.1 ilnmwt/_npwU[lrn t:..miJ.wuwp !; 'l"''Ltfwd- f.wtJwbw-
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~w'im1-{il !'u"ite,. (I p )-/t, w liiUJ.lrn nr llwr1t ~Lft"ii{t 11:bt tbmbl z.{t'it-

'/u.ut.f!tbrft 100·(1 p)%-e.1 
0 r" h W Ii D+ i/..hnmUJ.f.IU npnzbh.[! t..wt/_wh1U~Wht1L{d JnLh'itbpft hp~nL 

/;uuJwuwpwf_wp pwzfr1nuibb11fo ftm.IU[nqfr9{tw"ii: 'r{t9n'-.[! X h Y wbqwfu 

Ufwmwl'uul1wt:Jbd-nL{ilJnLbbhp{t9 1mrU1JJ.1.Ubf.Jn'-I'l!. pU12fo.11[wJ I; f!.wtJ.wuwpw­

J_wp 'bnLJb (a, b) Jftp_wl1w1.f!m.J'1 flpnzb'b.p 'bpw'b9 Z X + Y qnLJU/rfr 

pu.1z/11Jw'b f n1_'b/19pU1bt S1ftwl 'lb UJ..pnr_d' l1umU1b1u'b.p Z 1/bctm[<J Jiub t;w­

iJ.iu'hu.1¥1u'bmIJ 1n,_'b'bb rfo. riuzfuJ w'b :p11L'bftsfr"''bL r'ii U1bJ'/:p_U1¥w'iinrbt, 

uwiu'b9 b'lwJ piu'bUJakp,'J ocimtJ.b l11u frl-ml F ( z )-e ifi'bft Z t!bd-m/il 1iu'b 

f:.wtJ.U1bU1/11uknL[il JULbltb rft piu ;_/uu' Wb :p111.bft9{twbJ W 1uftb.f!b\ 

F(z} P(Z z) P(X y z): 

f7/U1mwJ;wftw"ii X /1 Y l1n111111/:'in.u1.11"iil.l''i.t m'bb.rJ"'l 

"tbm.c I; 1ubUJW 11f wb qm'iulf1 ;\A 1A./\.a .J.>u.111w~m1111LJ' 

a 

0 

.\1( X, Y) ltfnne 

('bl1. 2.'J), "Pl!. 

11111t:.1/1111'm1/1111J11/11"• 1; x a, x=h, y=a, y h 1111//111'id,11111/, /111t1 nr"-

"ld1tf1 F(2) l'!.m1J111'i111111111'i1111/Jt,,,'i't' "'l't !l1111/1' "'!'I ./'"''""'/"'",,. 1fl1p 

X Y Z ""J'//'.'J 'i1/111.pl1 11m'i11/l11111 t::.1111/111'i1m/1111'i1111/JJ111~1'i1 lr 
( 112) 11111'i1111al1 /1 t:.1111f111dw 15, 

F(z) rr f 1 (x)f~(y) dx dy, 
,r 
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nr111bq f1(X)-l.' /1 f2(y)-[_1 X b. Y U[LUU1LUt;wfJLUb 1fhJm_{JJm5/iJbf'fr t.uu[LU-

5Jw~U1bm{J tn,_''i./'hb rfr piu2f11t.!w'b fa1UJm /cl 1111 'h"hL p'b h'b, frut1 D-'b ,1purmrlr 
qnrz .[!.w11m~n1_u11L '111/rr"'-Jfilfr w/b 1fwu'b I;, nl' qm'b1f1111l I; X Y = z 
nL'l'IP9 'bbp.[!.lr, nrUTb'f 2a < z < 2b: S1IJU1L 'f'•Uf.l!t1Ld 

f1 (x) = f2 (y) =-
1 
-, 

b - Cl 

1 ,... ,.. 
F(z)= ., \\ dxdy 

(b a}- •. 
D 

'hb r4w Jut 9''i111ul I; 11ft111UJrl1if.n'l. U1frpm Jftl fr J wl1L ['[, 11/1 /, ( b - a r:-m t;w­

ptut•b p111fil1111.'bf!: b[rlb 2a<z::=:::;a b, UIU[UI D m/11mLtf"f1 1iwl;LrLr111 

, (z-2:i)2 , , . 
·~unfUJuwr ~1pt/1 ABC lwu/iifuwt Jwltfirlrnfrl1 . , fwt1 f,[:1L a-r 

:! 

+b < z<2b, WU[W D Ulfrflfll tfcl" 1fwl1b rL 11(1 ::.un/wmu11 lu/1l1/1 A.Al B le 1/\.1.\ 

uiu111111brfr t.fm~hpli11p'b' (b - a)::! -
1
-(2b - zr:: 
2 

Ulu Uf PU nif 1 Z 1f L(fm{J f,1Ub i:.U11jw'l1ml1m'lm1 /cf JIIL )/ii/, ['f (' m ;:_/111l'm"i1 

f/:>nLLl19fim'b' 

F(z) = 

0, 

2(b-a)2 ' 

(2b-z)'.! 
1----

2(b-a)2 

1 f 

z 2a, 

+b, 

a+b<z~2b, 

z>2b, 

pu~ z 1ihrhn/il f,LUh t:.u11J.UJbU1/JU1hf1Lfil fllL'l/hb rfr f'W zl111J'wb /11w111 f:J /t1L 'l1111 

~u111U1yi/_/r F(z) lpm'hl19pwJfr 11frlfabph'b911Lt.fni[. 

0, z<2a, 
z-2a 

2a<z a+b, , 
f(z) = 

( b - a) 2 

2b-z 
a+ b<z~2b, 

(130) 

(b-a)2 

0, z >2b: 

Z = X + Y Jpd-nL{J 1w'b pu.12/ut.fw'b /umm/J 1iu'b 'lI'"'fPPlf_l!. ~bp~"'/w9t/_mr) 
!; "iJq. 2.J-nLd I 

HO 



:.u.n/tuLm/ju/i1111{J-tm'i/i.Jf, pfr 11mtu.9if iud- ptu zl111nJ' f! l1nt_1/m.J' I; U jllf upm -

li l1 fl nnl mGm11 mGnLp Jndifiljpl1 p tu2 Junuf: U.Juu1runq, Ii. w1l wG wl1 wGm_ -

pJinGfibpp nuujmuwpu1.'_u11I1 j'lll2}urn_tfCihpp lpHfutm[pgjnufi unutJnt }; 

U J1 tl'ul u n G J1 H uu) lll G w 11 w (i 111 I' J 111 [i [i b p {1 p w 2 }u n L d' ~: 

30. U\Jl1wtu lliWmwliwl1wu tibhnL(il!nL\Jlihfl~ ~wunpfl~ pw2lunui~: 

"li1!ftll p .\ /1 y w'i,/1111/11 ll/llllJllll::.11,/1111'11 1/'/,,)111 /d Jiii 'i1'id1 ['(I r.1111ftllll/IUU11UIJ­

/11111'i11111111111 ,,,.,,,,.,, 1--1( \) /, r::( y) ::.1111/111'i1wlr11'i1111/d!m'i1'id,f'f• l""(/111fiu"b 

:/> "' 'i1 ft.9 fo "''itl, /' f' /, I'"';" /11 ,J' ,,, /, ::.1, ,,, f, ! '"I /11111,,, /J-! 111 'i1 'i,/, I' f'' 

Z=·~ 
) 

.. ,, ,,,,,,,,, :,,,, 11,,, 'j, ,{ /, ,) ,,, /rl I 111 /1 I"" t /111{ 111 '11 /fo ,,, 11l/.'Jf11u 11 /, I' 111 ,1 /11 ,f ,,, 'i1 /11 ,,,,u -
1' 1,,, 1, t.': z 11' 1. ,) 111 /d 1,,, 1, ,. ,,, ;A,,, ,r,,, 1, tJ> 'I' .,, 11.9 /•,,, .,, 11;,,, 11,,, 111. 1,, ,, I: ( z )- ,, '/. 
JI'"",,,~,,,.,, .J' 

F(z) = l'(Z<z) =I' ( -~ <z), 
l:/J/, x /, y "/"'"""::.""'"'/' ,j'/, -

.. ),,./J1111'i1'it1,,,,, 11/1111/1/IJ• "/'"'''" 
;\\( x' y) 1111111/1 ,,,,,,,,,,,,t,,,,1,,,,1, ,,,,,,,,_ 

''I J. r;,,,,,,, '/, /, /' X 0 Y r.,,,, I' /ti,,, /ti I'" I, '""", 

""'/"' f- ( Z) -11 l/11 J, /'/Im J "'!I 'i1 /1 .\ \ ~/1111 /1' 

D '"''f'"'J/tl/1 ,n,7 ,,1,11'id,1,,,_ r.,,,,,,,,_ 
4;,,,,,,,,,~111/rJ ,,,,f,,,, ,,,,,, 11/,,,,J,,.,, 1,,,,,,,_ 

•1//11u.1m'id11111 l"""/"'J'"'l"" 'f /,'j, X < yz 
-1u'i1'.m1J1u11m11111/rJ1m~111 1 11/tl/, y > 0, 

/, x > yz 111'i1f..1111/11111m11111/rl1,,,1,,,, /,f/I, 

' y 

~~n-?r===============~-~x 0 , 
·:X.) ':IL 
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y < Ot UJ'f urfir11L1frl1! 'b~. 25-m.J JwJq4_wJ !; qJfiq'bbpm/1 (112 )-/i l;.u.11fw­

dw1'b nL~1bb.JJ 

F(z) = .\S f(x,,y) dx dy 
D 

+co zy Q +m 

F(z) = J [ J f(x, y)dx ] dy + SL\' f (x,y)dx j dy, 
Q -00 -CD 7.-Y 

npmh'L f(x, y)-e (X, Y) qbqurn.r/t PlU2fuJ'u.1'b p1m1nftl1n1_'bh !;: -f.m'bft nr 

X & Y J'bctnLfl J"Lb'irhr'b w'bqw/u ht, nLrhJ'b 

+oo zy 0 +"° 
F(z) = S [ S f1(x) f2(y) dx 1 dy+ S [ J f1{x) f2(y) dx 1 dy 

O -ao -eo zy 

+m 0 

F(z) = s f2(y) F1(zy) dy + f f2(y) [l - F1(zy) ]dy1 (VH} 

0 --

Uu11.u 9qwtt t:.wqwuwpnL[il /11Lhf! f!_UUI z-Jt 111!fb rh'kgli l"i/.1 l1111111u­

'bw'b.f! 

+• 
f(~) = f y f2(y) f1(zy) dy 

it 

0 s y f2(y) f1(zy) dy: 
-oo 

(1S2) 

0 p" h IU "-• x /,_ y whqwp1 "J.lUUllU/)UJ~W'j, J/:iJnL[il 1111."iJbUpf! f.u11f m­

UJUlllJWU/ulUbU1ptup 11Lbb'b t.b111k1wl Ju111m..fil J"L'b'bhpe' 

f
1
(x) = { O, 

x :s;;O 

ae-ax, x>O, 

f2(Y)= { 0, 
y::;;;;; 0 

ae-aY, y>O, a>O: 
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+m 
f(z) - r yae-ay ae-azy dy, -J 

0 

f(z) = 0, z :::-; 0: 

+"' 
f(z) =a~ s ye--ay<I+z1 dy = 

;1( L + z) 
e + 

n 

+co -ay(l+zt + 00 

+a'.! J e e 
I 

=---1 
( I : z) ~ a( 1 + z) ( 1 

0 

2,J;m£ .Uf'UI[• 

~o 
=C 

z ~· 0 
f ( z) 

0: I z 
_;_ z )'.! 

31. z'.! UfWtnwfiw4wb dtOnL(()J OL ll~: 'l·Jt.t1m ./' x I• x~ ..•.. x II J/,,),,, -

jJ J"Lbb£ rf! mb'tm /11 .u/UllnUlr,,U1//111"i1 1f11t} 111.fr/ /111 "j, ~,/' f' /, 'j,, 111r11'i1 .'JI'!/ J"' (' m­

..J!UlbJ J"'-f'[! t:.lonf11111f I; t.u11/111"i1111l1111"i1111 /ti J"'#f,"jif,,,,, "i1n111lm1 l"",~/111l111"i11/ a 
/, ,, u1m11u.tJhmrlirn1/t 

I 1' /1 Ill UI (' '"' b .J! 

a):.: ( J .j,'J) 

k I 

.,11111nmt.1u1t111"i1 1fl1om /ti 1111'i1p /1 11111'i1l1"i1.p 11 = ~,·:_ > 0 ,J'/,,),,, /ti 1m"i1 ::.1111/111'11111-
t' II -

l11a'i111•f' J'"'b'h£rfr /''"2'"""'1!' 
"'"'t''l."'f"1'""i1 t:.1111111111 1/l111.'l"i1l1'i1,p 1111'11 ,f,,,,,'j,,..,,,,,,, '''"'/J'/' J ,,,,,, 11=3, 

"'11.J1'b.i1'b \ J, rt' 

/.'.! (X1 - -.a )i 

+ x -a +(X;,-~f~ 
j'..! ·:;!~ :; -

l. 
0 z< -{ ·11 - '.'X) I 

r 
J.13 



l, ;_UJ'i11ul1b tnt{ (J)( y )-m{ ·r, tfbrhn[il 1w'b f.wtJ.w''i11.ul1w'bm[il- JtrL'bbL l'P 
pwzf11J'm'b lpm'by9/11u'b 1 (!UUI uwt..1f w'btf w'b ftumw'bw'b.e 

©(y)=O, y~O 

(fJ(y) = p ( :- 3 < y) =Pc1~2 < y2) = P(Z2< 3y2) = 

= P[ (X 1 - a) 2 + (X 2 a) 2 + (X 3 - a) 2 < ;LJ2y 2 J, y > o .. 
U.!uUf/wnif, 9w'bftm,9wJ 'frw'Jw'b y-/r /)wtf wr n1111i.lblfr t:.u.11Jw'bwl1u1~ 

hm-frltm'he t:.wtfunuur !; w/ii t:.wqw'bm'Jw'bm[i11w'be, nr .\\(X1 , X:.:, X:1) 

ftbm[! 1 np'b m'bft X1 , X2 , X3 u.iwmmt.wl1w'b 'Jnnp7fr'bww'bhr 1 lu/i.tl1'bft 

ufPLrwifi 'i1br"l1' nrft 11h'huipn'be C(a, a, a) ftbui'U 1;, put1 zwnwt/luw' 

lrTay-e: 1!w'iJft nr f!Um UJlU 1J'1u'i1ft X1' X2, x3 UJIUUIUJt:..wqw'b ,Jbrl-111-

fil Jm.'U'bhrfty !"' l'm.ew'ii}_Jm !'l! ::.bmknuf !; iifrkJ.mL./b 'impJ'wl pU1z/111f 11./i111'" 

1 :!:J:! 1 :.?(12 

f i( X1) - ::;y e f:i{x 2 ) = :q/2; 
e 

c_:3:-a)2 

1 2cr2 

fAx:J - e 
::; J' 

£ 'brw'b.e w'bl1mfu b'b 1 nL.rbJ''b ( X1 , X2 , X3) bnml_u11fr u.iwuiwt.w l1w'h if£­

d-mfil 1w'b pu.r2fwlw'b fuuim.fil111L.'bf!' f(x 1 , x2, x3 ) 'bbrltwJu.r'bm.J' I; nru.ilw 

wnwhdfi'b UJIUU1Wt'.wftwh ,fbJ-nL.fil JllLhhbrfr l,wtfwhmftwh11t.{<J JrlL.hhh rfr /mnm­
p 1n1_'i/iihrfr wruru.r'lrJ'"l\ 

Jruft nrnhhfp ti.ws/_WhWffU1ht1Lfil /11Lh(!' nru1h11 IU /'J /umnLfil JUl'b //iunb'ff'IUl 

uiwpw<h/_wd- mq/wl ufbbrw1nq uU1f.Jwtu11Jiw~¥.wh ur/!pn'-Jfil/! iJrw• 

10 



') 

Yi --

y2 + \'~ + \.! _ •)\. :! 
"l - ..! .. ,) - .. ) .... 

ulphplll[nt/ 11w:.1f11/i1u11/1111l11/11"} 111/111111.1/rl'ii I;: 

1JU1lll.'l'f"'J fo'i1ml.'lt'"'lf' ~111;1/l•t"' l)lll1f'111r 1f'm.r/i1l.'i1p 11/fl•rr'i '''"'r­
'lf'busm~b I'' 

<JJ(y)=(-v--:!_--- ) .\'JS e 
]J 

:1 .'.- I .ly ', :? 

C])( y) =.:: (I ~;~) \ dti \ ~ill (J d ,, J :.: p:!d ~ .. = c 
~- .. 

I) " () 

/ t I .r ~' e ·; JP• l ~ ., 

UI /"UJ /1IIII1/' 

'.! r/• d ~I 
I • 



O_<Y<+oo: (1M) 

lfh11 um1ull1uJ pm2/1mulf! 'hbrqw1m9iwuf !; lfLUCf.p if ntbqm.{b'brfr 

--mp11111'uftf 1111b'i1bpfr pw2.f111/wb ll JU.p.ut/_bt/r /)w1ur'h/r opb'h.per 

r:'i"1t:..mbmp 7b"J.JlmJ'1 bpp inptf.1Utl- "f.UIU'IUJt;mqwfJ JbJm.p 1m_fJ5Jbrfr 

fJfr,Jl! :..w1_U1ump !; n-/r, 'h1fw'hopfr'hw~, PJU/S 1»tfhtfr wz/11wurwurwr t;l.Uz­

.1J11,,f'i1/,pn1/ 111nw9tjnuf t\ 

n-1 

r({!-) e;>; ) e 
2 (15.5) 

CD 

f(p) = \ xp--1 e-~dx: 
~ 

(1tJ6) 

0 

1'~ _2_, 

'l•frml/'i.w1LntJ·r;= 'j "iwurml\mqm"il J'bJm-ftlJUJb cp(y) /u~nLfil/nt..bf! 
l n 

(1li.i), l1wrbtfr I; npri;_l•t 'hu.rk J 1fbJnLfl1m'h /uumLfi11n1.'ite1 fpn,e_1 X Jb-

. d-111/rJ1m'i.t p1U;_/11J'w'h lpm'h1Ls/rtub £. J11urm..(I JnLbf!, t:..uul ur"'lu11n1Uufuwiuupwp1 

'i1;_111'i1mlihintJ G(z)-n1J l1. g(z)-mj, 9 tu'blJIU9 iutt z>O t;""""'r' ftuuriu'bwtl! 

z 

vil 
G(z) = P(Z <z) = P C'il < 

1
:J = P (71 < J:D) = s 'P (y)dy• 

0 

1 { z ) y'2 
g(z)= r n" \v n = ~m 



~UI 1f. z2 

2 

g(z) =;:= O<z< + oo: (157) 

llrf 1! wp11L5.i liwrb1fr !; t1U1tuh1u1 i. 2-nL /u"'m{Jlmhf!_· F--11L pmLffll/iub 

lpmii4.'Jfitu'it /,_ f11m111 fJ JllLbf! ~tu1f UIUjl//UI UIU /11tublll f1U1 r '/J2tu'ittul1b Lm[ H ( x) ~ 

-n1/ /,- h(x)-nq, .'J'"'iJ/1'".'JtuJ x > 0 t.tuJU/r ~m'itb'/Jw'h.e 

lrx 

H( x) = P(f.~ < x) = P(/ < yX-) = \. g(z) dz. 
l.I() 

11faf/>l1pl5.i.'Jl.1n1/ I-I( X )-L' IL uib11w7pl•tn1/ g(z)-/r "'l'rll.f!f!• l1m'kL'buiii,v 

h (x) = ~ g ( ~· -x)= -~-~- -1--
2 ~I x ~ 

i ., [' 11 \ 
( --:--·1 
\ :! 

~-1 
2 x e 2 

' 
(158/ 

n-11 "'~"/w~11111f J,'i.J /'.:_,,, l'"';f111fw'i1 ui <l w m 111 p J tu Ii tu um 11tiwGliL11 fl 
tJ 11 11 : 

32. 4.wtfwuwl1wlinL((l!nd.1ulirti UU11nu1hum~ pw2tunu.I[!: 'Qw111m:.iu~w'b 
·'i ,fl,Jm{dJ'·"~' t:.11111 1f/11u11ph, "!' t:,/,mf11111f I; :.tu1/w'i1111l1111~1111/rl1m'b'b/Jpp· 

( 1.).j) I' 111; /111f 111 'i1 I', 'J /11111u r'1'· 'i1,p Uf"' m Ill t:.ml1 "''ii s ,f L ,) m fJ !"''ii I! J II pb l/Lh /1 

::.1111/111'i1111ft"'~'"' frl J"' 'i1~,/, r/• ~,,, 1,,f "' L I'"' 2/um 1f 

n 
2 ' -'X)< x < + CXJ 

-'-~) "I'" I' "',J'/, "'{'Lt'"'' I 
•' n 

Ill ~,1, 111 /11 ,,,,,,,,, ,,,t:,UJ/1111'i1 

t:,"'l'"'f"'l""{JJ"'~' f(z) /11u1111/d1111'i1111 

(159) 

E 
01=-

'1·11111 t:.w1f11111 "'l'""''lnl'J//'i1.p ~1111/11u1Ufb" 11111m,91/utt} (1·'>2} l''u'Lwd.£1!.' 

1111/1111 111~1l1m/11 u1u1111111t.111~111'i1 ,J'l,,),,,/d 1111'biibt•/• .J.!"'hn["J/' 1'"'2/111/1115, /11ur11~­
/d /"'~' t:.1111!111111 ( /,;;; )-/1 /, { J;'HJ )-/1 t.1111fmJ.1111'i1 l1111i1hi,.ui1J_~ 

/ - ~ ny2. .... nz~y2 
" J ~II ( )' V . n )'' l -- -.,- r- -~ <l y 

f(z) ,~-) y ~- ( ; ) y-~- .c - 'l ;. re - -

141: 



''I w mm pk l n 1/ 

f(z) = 

f(z) =r 

nr2 

u -: - ~ - ( 1 z2
) 

--(".l~-~ )"°, 

la(f). Ju e du 

n 1 

-II 

-::xJ<z< +:"JO: (160) 

lJ./uUffwm/, h{Jb ; h ·r1 UfWU1U1-

!;iu~U1b J'hd-nL(J /nL"is'hbrfi pw;_fuJ'w'b 

/111.nm.Jjl- JnLbbhpf! l;wJ'U1Uf1.UU1UJU/uU1-

i11upiur 1.UpurU1!:.U11m1_nuf b'b (1li9) IL 

'Z ( 155) p.wbU1dlt..bpm/., i1pw'b9 t;'"rUl­

pLpnL[il/w'b pwzfuJ'wb /umm/tl/nLbf! 

ftU1rurU1t.1111uri//r ( 160) pU1bwalw1[: 

lf br uutu19 wd- f:.wi/m'hiu1!1UbnLfilJnLbbhpp piuzfunufe ( 160) ltnti/nuf !; 

.llm1m-7b'b111p* t.w4u1bU11fwbnLp 1m.'b'b£pp] pw2/unLJ't 

1J,,,1n1.7b'buip /;uu{utbw1fwbnL[il /m.'b'bbpJt pwz.fuJ'wb /uuim{J /RI-bf! UJWm­

ltL/"/mJ' I; 1fp f[npniJ, npf! uftJ'limr/tlt t- z = 0 nul'l/t li fi mm lf m tl' r- £. 

-1JA't11.n/t t;'"i/Ul'bwqU1'bn1_fr1'Jn'-'isiibrJt pUlz.fuJ'Ulii ftnre UJ.Ului1fhr1_'"J I; 'bl1• 

.. 26-11uf 1 

* l/1n1nu1b'l11n iu'b'ltf.w9Jr iffr-G.iu~UJ'l/!P <j..nuukrnf 4k'l~ w'ilnL"i.t'b I;, "l'I!. wtttu'l.J!'b 

.U>'b,wJ 'flnbl I; WJU p.iu:./unLJf!. l;JUff.l'I!~ '-"•IUUfZU[''in-f r 

lf8 



If uiu'i.tmiJnr 'fb"IJ!-mJ, brp n-e t',Ulqu.suLUr !; Jbl1'1' ( 160 )-p9 umm­

imul b 'it.[! 

f(z) = 
1 

1 tz2' z<+oo (tr; 1; 

/111.n 111 {<I J m '!., £!, n {'I! l1 n;: UL r' u.i z /wf uJ b /11 u1111 {cl!"' 'i/k b :. t. z u1 I; m /,,, _ 

'bbl, "f' l1tt;m- ~wqu..siiu..sfiUJbrn (cl !m'i1'bbpp ('tu,;}11.lwt'u I; ::.lnnkmJ' {'l = 1 ~.I 
Ufu1ww~w~w"i1 1l/,Jm{<IJmhf!• ni"mlr1 X-r! /, Y-r! 111..'i1i1b <J,1 i UJmfrullfl.w 

rl· i""L :.u11fUJ'i111111w'i1111 [J !m ~t1. f'P ~n r1fn,1 £"" zfu111 rl: 

33. tuuriti ruhp 

1. ff/,w11111;m 'lf'Uldf' 51f,u11/111;/ l /,/,{Jiii ml111wii: {fm11tl'/1/ t/f'/'/'{r 

.:;,,, '1111 I. II l/ IU / 111 fd 1//1 ('Ill tf11 J LU ~I ,, {'''~I JI{': 

'!. •/.f,!J 11l1u11111~1!1 1 1/1H :n1111{1 l''"/nt'"''I l.~1: l1111r1i01t 

1//1/'.'!1/ 1111) I} 1/l1 1"'11/ Ill ,,o. 1/ II'! tJ /11!. ,f U/ ! ,, 1/) 1. ,,J, .J' 'J (,if/ w ! 'j,}, i' ,, 

1u11/1111111l1 11/11111111';1/,1'{' {J1j/1 l'w.~/1ufu1'i1 "f'l1'i1.p11: 

u1111111111 ;11tl11ul1 

fr' 1/111 11' /,'I"'') 

:J. l/111 p.p/1 111'i1/1u111/11u'i1 H1 ;/11u11n u~'i1p/1 ,/ 111d111'i1111{1'111l'{i ~· 11 Hlr \ "I""" 111 ~ 

T 
e ( \ 

UJ 111'111111 1 /1'i1f,1111 ~1111/ H1l1ud1us/11u {J ! 111 'i111: 

-I. \ 11111111111r~111/1r11l1 ,f/,,)111/cl1111 'i1'i1 11111/1 ~1111/111i1111/1,,1'i1111 {J J111 l1'id1 r/. 

('"' ;/•11t111'i1 ~'""'' !"'/ p111 l1l1!1f' .,,1,' 

J 
0, x ~ 0 

J-'(\) 
x~ 0< 

...-
.\ . J 

l 
, 

J I .\ J : 

'/•111/1/1/ -J 111'i1/1u1/11 1/111/"\/,/1/1 11'i1jJu1,1J./'tlllJ' '"!'/ u1u1111111::.111/1111'i1 ,{/,,),,, -· 

fd1111'i1 1r'i111ml1111r) '"1''//,p'i1l1p/1 /,/'/'./' w'i1111111l (II, ~.i; 0, /',#) d/1;ml1111r 

JJlll ,f 11111i11/l11111 ·~1111/111'i111tl1111'i1111/d Jlllll/11 

". .\ "I 111111 HI.;"'''"' ~I ,j'/, ,) Ill'" J"' ,,,, J, /1 fJ '" ,,,,,,,,, 1l I. t'.,1111/111 l1111 l1111'i1 Ill 

fJ 1111!1/1/,1,/1 'i111111J'm1 rw,~/111J'u,l111' a=O /, ; "l'"l"'"J'/,,11/'l'I''"/. r,,,,1111!1.fr 

14~ 



t P( - a~ x a)= o,.5 l.usz/.U1b1Uf[LUbnt.fcl-111Lbl!.: 'l•ui'hhi (j "l."'['Ul"LUll'f!. 

It. fu:.n11L/r:I 1u1'ii U1rmwl.1.1.1 tmnL{J J"Lb[!: 

6~ (X, Y) "iwmwt:.wLti.u'h zJ.b~mnr'ii 111..'hp t:.lunk!wl /uu1111./rl11n'he' 

f(x,y) = 
1 + x2 + 

a 

:<Jm'iihl 1) a ppJuslffrsf!.· 

2) X k. Y Uf.U11.nuit;.wil_w'i.t ,/bd-11t./rlJ11t.'h'hbrfr J'{r1uJ.w1/1 /11uim{JJ'u'ii 

lp1n'iii1_9fuu'iihre: ITJ.wr'lhl X k Y "l.wuiust..m'1.w'ii J'hJ11t.[J1,,1..'b'iibrfr ~ur/11z/.w~ 

~tm/liiu'ii t;usrse: 

7+ ( X, Y, Z) UfLUmwt:.wlpu'ii t{h"ui"pf! t.wzJ.u111mr.ut_w1fi I; 11w;_/m/1ua 

2H pwra.rnt.p1iut k. li,frJ' ..e/t R z1.Unu11J.f11z 11t.'bh8 1111 ruw'hnt.J', nr/t ~b'iiui1m­
"hf!. 'mitt{m.J' !; IJ.nnr11Jt'husui'iihr/t u"qp'iiiu~bumul, d-'iifttf! 'l"'-'f"'C.bn I; OZ 
wuw'h9.,e[r'h: 'J.ui'hhi wn zJ.hqmnr/t 1111.pmJ!.1.Uhl_Jnt.p "LI'"!hqy/tU.IJfr pmz/mliu'ii 

/11uim{JJU.1b lpm'hq9Jtw'ii k. "fwpqhl UJ!'f UfpnJhl1.9/iU.1"i1hpft w'ii1tw/u111-frl1w'ii 

~'"rse1 

8. X UJU1uiU1t.U1qwit J'bJnt.fif J11t.bb rtt.Ztp "f ( X ) ( - a< X <a ) 
/11m111._ {ii J nt.it {!: 

•J.ur'iibt\ 

1) Y =2X k 2) Y = - 2X "l.a11niuC.U1qiu'ii J'hd-111..p111t.'b'i>bpfr /11u111t.frlru'ii 

.l/mt'bbfrUl'itb re: 

!J. lJ'iifil-Ul'lrhimJ, nr 2.£'2.Ul'ii/i zwnu11[fr'lf!. t;Ulz/.Ulu~rwtiutft I; pwzfuzJ.wd­

( aJ b) /'.,wmt/_U1<J-nuf, 'lm'iihl zn.Ul'ii{r J'iu1tbphu{r pU1zfu1fw'b f/!nt.'b"9pU1'ii: 

10. X-e k. Y-e m'iiqmfu Uf"'url.Ut.wft.w'ii Jbd-11t.{JJ11t.'ii'iihp b'ii t:.brnk1tut 

pwzfuJtu'b opbit..eitbpnz/.' 

X' -1, 1 Y' 0, 1, 2 

0,4, 0,6' OJ2 0,4 0,4: 

'f.111'iihi X+Y k. X·Y Uf.U1U11.Ut;Ulqw'it Jhd-rn{il 1111-'h'hb rfi pwz/utlm'ii. 

opb'h.,pithre: 

11. X "l.wmtut'.,wqwit J'hJnL/iJ-/UJh P,m,,L{rl1nt.bf!. f(x) I;. q1.11'iibt 

y =min( X,X2 ) ( UIJUp'iJ.,e'iJ' y x, h[rJb x < .X 2 th y = X2
1 b/if h 

X 2 <X) Uf.U11mur:.wqwft J'b'1-nt./iJ-Jwb pw;_P,Jw'ii f/!nL'iiq9pw'b: 

12. 'J.urbh[ hp1inL tuh1LUJ/u 9nt.9f_wJfrb pwzfu11t.tlbhpp h'iJ{rJUJp~t/_n'f. 

·"fUIUllU(,Ul~Wb J'h'1-nt.fil1nt.bbh rfr Ultuppb r111...[il JUlb p1112/uJ'wh /uur11L[iJ JUl'iJ 

.q,11t.'ii1ts/11n'ii: · 
150 



rv q. L n" 1u 

1f p'iif..k UJ J<f J' ·"f.UIU1UJ:;U14UJb JbJm{iJ JllL'£'£/.; I'[! p'bm{J U1lf I''{111J' /;/rb 

Jt11hily f,UJi/_wilUJ4w'iinL{JJm'£'£bpp piu2/uJiiu'b lpm'iil19foiuiih1mif: IJ.!u qtfumd 

. ,}-UJ'iJn{JUliJUJiJ.e "f.UIU1tut:.iu4iu'ii ,f bJmfd111L'iiiJb rfr p1l tu JP G l' Gm p utq p 1,~ _ lllq1(' 

fibm' lf wpb tfmmftl1 wq mG uupuuuw(i, qpuu1 bpuj1 mJJi JJ., J:!Ul}fi w G (llllHl 1111, 
tlmfbGmGbpp fibm: 

34. Cllwmwfiw~wll tih<'lnqa1wli tiw~tnlwm~l1w~wu ut.qwunLt.i[! ltwti 

U~2.~li wpdh~[!: '1-pym.e u1p1jwJ- I; x '1""'11'''"' "JUIU1Ul:.Ul1,m'b ,ff,,),,, -

/rl JnLiif!. 

X' X 1 , X 2 , X 11 

'l·pu lj pL m u1 wuHutl w li w G 1fb~ mp j w G tf wp IJ 1Junn Ii 11w11 uili lllll u1u n1 tf 

l1wu tff1~~G wpdh~ l1n~_ilm. 1.f J, Wjl} tfb~n•ppuli 1•1111111 liliu1punj11p 

wpdhl!Gbpp Ii. fiwtfwu1wuiwuI1JwG flwifw!illll1 udi111 pjnt lililJpj1 wpurnir}pp­

JWI Ghpf1 qnu.fwpf!: 

x "f UIUI UI f.ml1wj1 "b<J Ill'" J m'b ""' '" /,,f 1111" "''""!"'~I II "I'" 11111 ,f /' ~I;"'~, ... -
IJLLnt/ E(X )-n1f1 (!llUI 11u1C..f111~ofm~1 11111~1!.~1111~1.p 

Tl 

E(X)=x 1 p1 + X:!Pi+ ·•· -1 X11P11=~\iP1' 
i I 

0 I' /i ft m 11 1. •/,jrAu1~m /11 u111111 J' 2"' ~1r11f~1L /'/' I"" (/111/ 1111) /, ~' :, '"" /,/"'I 

l1LrUf· 

ml 2m'l111..1f, J"'f''".J!'"'£lJ"'f'/! XI ""'l'l"' '"£'"'"t"'fJJ1111ft'• 

.D J) J> J) 

}) .D 

15l 



-n11111!4!1 m1 + m::--:-- · · <+ mk = n. nr''2bl ;__wt:.nulfr J'frp__fr'b wpJb./!.'b '"l'I 
1J/1fi.wl1w/1111111m1f 1f/r mnJ'ufr f:.UJJ'wp: 

(',w:.1111fft x J'Lctm-f<l111Lbf! lufr'bfr Uf1UU1Ult:,IU~IU'i.i J'bct11Lf"inL'b' r:.bml11Ull 

/'Ul :f11il111'i1 orL'hJ!"'i· 

X' X1, X::!, ... Xie 

m1 m2 mk -. 
n ll n 

ITT m i=1 
E(:\) =X1 -1-+x2 m:! + ... + xk - k_ = ---

. n n n n 

0 ['ft b tu II:.!. Gp~nL J'1n["f' A )1. B, 1fu1UbU1f[B11LJ' M.1 /uull7{i'b t:.bml'-­

.J'"l 'J.f'"!'J'm'b'bbr1uJ. A-'b /uau'f_IU.f!IUI'Jnbrfr qrwrf 9 ( nrl! uiwpnLbUlfJllLd I; 

."J(J .f!lUflll) "f'""'mr:.w~w"i., alrn1_ t.m"i.JnLtf I; J'fr .[!1L1fU1• lr{Jb '"!'f .f.UII'U1f! 

uu,,uyq/r u1wm~b11 1 ;_wr:.11LJ' /_; ,'J nnLpffi, ftu~ b[Jb "1"'"''1Lr ?_11111iu91/ft, 

l[n/'!J'&11uf I; 1 rLllLf~Lfn flpn;_bl A /11w'lw9 n'lfi z.aur:.11L1fp J'wfJb1fwmfr/1UJffU1h 

u "f IUllllLd l!: 

.\ /111u1LUJ!Jn'lfr X ;_UJ::.11Ldf! u11nmm::.1u~1nh ,JLJ11L/<i111L'b I;, 11rfr C.'b1urw­

t.Jn11 IU[1db4/kLr'b b'b 3 ''- -1: A /111./J'llU.'l"'l" r:.l./JJUJr :J 11/ILJ!fP zw::.hl11L 

t.unju1~1wl1w~1111-f<l!11Lbf! t:.uu/wuu.Jr !; "fwmt1l:r/1 t.ui'h1ib 11 qw11n ::..111q1u'i1wl1111-

12 1 
bm.fdtwh£! 1 m!ufrb.[!h' :~I) = -

3 
__ , fru/l 1 1111Lptf1 l1npyhh[11L '.1111[111'i11ul1111-

., 
"itm fJJflLb[!\ ~-fi: 

•) 

X' 3, -1 

2 a, -1 
a 

.:,t. rn l.sw [ ! w I', 11 I'"'bb Lfr J' w [ii h J' UI .'n fa ~w ftwl, 11 Uf. ru :J nL d'l! \ 

E( x) = 3 . ~-~= -1 
IL11Lf!lf1: 

3 • ~ 3 

() 11 /1 'b w ~ :J. f//UlllllU~uirfo /:,,uu/".u'bui~ui'b,,LfdJ"Lbf! 1.11'1.!UIL 1frnra1nJ' 

t:;lU"UIUlLI r I; p-fr. n pn2b L "f l./JlJ1Ulr:.UI rfr b rlwLJ''hb I'P fli/.ft ,f lUflbJ' 111urfr­

·~iuqwt u"fw1mLdf! "'!'l 1pnpanLJ': 
15~ 



lf Ji pnpanuf' UJU1111U14.U1pp bpknLJ'bbrft X [il/11/l! UfU1111U1t..UlqU1'b tfb-

.<l-,nf!JnL'i.i I;, nrfa t.,tUlpUli/.nr UlpJb.p.'bbp'i.i b'b 0 k 1-.. A U[UIUIUl~Ulr!:' Jfi 

tpnpO.fi f!bf.il-Ul.'J.[!"LJ' 0 Ulb'fUld firUlftUlbUJbUl[nL f:.tut{tubUlftu/lJflLf!JnLb(! 

·C.U1t/_muwp I; (1 ~ p) -fr, /rnq 1 U1bqu11! ftpU1ftU1'i.iu/bm[nL f:.mt/_U1'bm'tU1bnL-

{tl[''Lhf!' p-ft: 1:.b1.r1fLmpm['J nrnbblf1 dU1{iJbJm111ftftwftmb UUfUIUnLdf!\ 

(163) 

nphk 1}rnpunuf A u1tum1ufiwpj1 hpli nuffibpj1 ptll1 tfurpbtfmmplpul1wfi 

uni wunuf~ Fi wtl wuw 11 }; upu UllU Ii u1 p l1 Ii w Gqhu q ml nL fi wtl m Gw lpu fim.­

l' J lU fi ~ UJ JI} t}lll p Q JI u\: 

l;{tJ!.j U1 pt[1ut}- I; UfUlllllU~WffUl'b 1fl1J-m{rf J"' 'b J npb llLbp f./_;Ulb JUI[ 

r1n2/11dtub opl/u.J!r/ 

X 1 , X:.:, • • • X 11 

"'Uf"' .'l"''i.il1w,CJ""} r ~\I •'i'"' ~1'/y/1111 tf1 '.w1/111~1wl1111~1111 frl !"' ~,°i.J/,l'f' f'"' 2f11Jm'b 

'"'''''~'./'{1 '11/1~1/1 

P1· P::' · · • Pu' 

ll/llllJ111 IUlllllJ/1l1 111111/flllj' . 1J/1 "f'",~ i /1 j /1/11/f' ./"1ld111/1 11/111/j)llLlf fJlll/lllf[ l· 
1Vi1L1 f1x:):::- ...: i-(.\ J 1.-

~/,," '''"l''"I'' l 1 .._ 1-/1 .J11•fill.:f111111/1!1"''J"''' 1111111111111 ilt! 11.ud 11'/1~'/'~' '"l'-
,/f,pti Ii"'!"""' :111!'"'/i1 ·.1,,,,·, .'"'! 1. 111i11,,,\1, 111( 

Jj; -._): 

fi:f!/, 111111/111•> I. t \' l ) 1.,,1,,'"' ,, "/""""'·;,,,,,,,,,, 
,,,,,,,,,,,,,.'/"'') '-(( \ ' y l .'/J111'1d1.•J/1111!f1 11'111/d/,,f,,,111/il1111!1111J1 

.:,,, !'" 1//1 

\ , 

1 I J., I 

,,,,,/,111J./,,,,,, ,,,,,,,1.11 p, 1 __ - I)(.\ .. . x, (I Y :.~y1.J ' 

( /fi-l) 

,{/, ,) 111.fJ JllL~lf! I Ill "J"' 
II "I 11111Ill.11'1! ,, ,,, ,, 111111-

( /(j,j) 
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b[JL y =Yk (k = 1, ::!, •• •• m), WUJW x UJUltnUl'lw'tw'b Jbd-mfil1wil 

UJW Jdwfoul1u/k · J'w[JlnlmU1Mw¥_w'b uuiUJum.J I! (98 )-/r f:.wJ1Uawlb 'tl/r'it/r 

(k = 1, 2, . · ·m)1 

11llLJb a!Clntj_, b/ilh x =xi (i 1, 2, ... n), UIUfUI y UJ.WUlUJt;W'tUl'it 1fb­

O-m[il JI.Uh UfU1J1fw'itw't.w'it dU1{JbJ'u11npl1iul[U1'i1 UUJ.IUUllLdf! {99 }-/r /:.,wJ'UJ­

a w 1it lufr'itf! 

Ex (Y) = E,fY) 
m 

~ Pik Yk 
/ ' - Pi· ' 

k=l 

E Ey(X) = E(X) 

E Ex(Y) = E(Y)1 

(i = 1, 2, . · • n)1 

~._fl} iup'l.h"i1J! 7/rn'irbU1 "f1UU1iut:.w"iu'it Jhd-1IL{il 1u/i., Jw[ilbJ'wmfi'tw'iwil 

u Uf"' uJ w'b t.wurft.mfil J"'-L'i1b pf!: 

I. bpb 111wuuunmfpufi tfb(}nLJ3-JllLG~ liwuunummJi k, wuiru fipw 

tl\upbtl\umrl1 ml1mfi uupuunufe: S uul wuwp k fib fig ~ i1h6, w1ufr'b.p.'u' 

E(C)_=C, (166) 

npntjt..hUlk t.uwurwU111L'b JbJ11LfilJnL"bf! "wpnq !; 11f!u11/hL np"fhu "fU1uuu­

f.iu"w"i1 JbhnLJil"J"'-"b1 np'b nLbp J'h't f."bUJpUJtjnp mpJh.p., np/i l;w4_1.11i11u"tu­

'bm/il1,11Lhf! r:,,u.11/wuwp !; Jf!wtjnp[i: 

2. Z.muunuurndi m1rnnuq.pfil{~ qmpb1p}; qnwu pbph1 ~ruphuwm}lqwl1mrt 
t1Uf muJ UJ"b h z.w'itfi uiw"f!.'J 1 w Jufo"b.p."i,' 

E(CX) C E(X): (167) 

/•pn.p.1 bfilb X UJ.uimwt..UJqw'b JbJmfdJnLb'b '"-b/r f.bur~ J'"l piu zjr1Jw'"ia 

ophh.p.[!' 

IUUJUI ex J'hrh1Lfd111L"bf! "llt.bbbw J:.,b Ul/,_JUlf pmz/11J'uzb opbh.[!.f!' 

Cx1, C x2 , Cxn 

154 



n n 

i=l i=l 

3. 'rtl~Ulwfiwq WU tl'b~ IlLP JildHihp r q nufrnp r tfwpbl.frnmp l1wl1 w (i 

UUJ.lUUflLU~ fiwtlwuwp J. Ulj!J- u1wmwf-iwlpufi l.fbb'nLp-Jndifibp{1 tfmpb· 

~fonnf1 lpulpuG uu1umnuflihp l1 q nuhup r (it lU JU{1 GI! G.' 

11Uf lll,lj1fL,Cjbb.j! UI Jll r:,U1U1ff11L/tf-JllLbf! b pff11L "fUllnUl:..mf1mb JbJmp JllLb'bf; rfi \ 
X-Ji " Y-p r.U11fmr' 111111'1'1.s.f!"b' !J"L/y mUljl.j!J nr 

E(X YJ = E(X) _!_ E(Y)r 

f;'h/rlmru1l1h./!1 [ril1 (X, YJ hpl/}.'.ull/• "fUltnU1f.1ul1mis J[;J11L{JJU1'i1 1•mz/r11fu1'i1 

op/, 'jl.j'[' t1['112_1/111 1J' I; p j k ::.1111[w'i1 mf1111'i111L{d JllL"iJbb fin t/ 1 UI 111pb ,pb \ 

P:k 

l- l k 

Sim;/, l "'' IU ! II 'I"' ,f"' I' I' I. r't"' 1l m 11/•' 'Im.,,"' t"' 11111 ,, UI l"ll~ 1, ,,fu11111 'J 
·•11111fw;•/i 1J'/12 1/1111/w/11!11111/ /, (!JJ) 111. (!J,}) 11m'i1111J.hl11•/•9 ml'n1Jhtr11j, 

//11111 UNttm'i1.p 

!I Ill 

E(X + )~} , ... 
..:..J .Y'k Prk. = 

l k lk 

m n m 

+ ,~' ~ -_ > k P1k -

,.., 
"'-'.xi P.· ~Yk P·11 E(X) + E(Y)r 

k - I j - l i-1 k-1 

f /' m {J lo/'111111/1l1111l1111'i1 /1'b11-11Ll/,'}/11111/1 /, 111u'i1111l/l! ltf1111111tl11111/ 1 It"' I'/' tf1 I; 
1111 J" :.01111/1111 [J J"' ~'I' 111111111uJ/1 L !J"''h~m !/"'') 1[/11121111/ 11 {' /J 1/ 111/ 11111.1111 w/)111/1111~1 

,f '"' 111 /J 1111 ~'~"' '''' 1ft11111 
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.J.. ll.'b~lU /11 UJUlllllU!)lU~U.lb ti/,,),,, fJ JllLbbL rfo UI /'Lil w11r J"' Lfr ,f lUfcll11h11-

U1"qlUqlLl h UUJu11111LUf! /)mqtuutup I; Ut!rl UJU1mwt:..ml1U1'b J'l.Jm p 11n'i/i.1li['P 

,f lU /cl L ,f u11nfr~U1!1wh II UJlllUllllfbb r/t UI put LU'll' /W tft'b J Ul !uf1'ii.1/i1 \ 

E(X 1 X:.: · · · XJ = E(X 1) E(X) · · · E(XJ: (169; 

~'"' /11 w Uf 1U{j11l !I/, b,p m J" /)lUmqm. /d !m 'bl! l111l111L w'i.1'1111 /11 Uf. wu11u t:.111l1w'i.1 

JL J m {J J"L 'b'bb pp .::,llJJf m I', w 111 f1b.[!'i,' ym ! H mu/i'Jh n I' 

E(X • Y) E(X) · E(Y): 

'/> P.CJllL.[! X /1 Y u1wmw!)iuf1m'i1 rf Lr) Ill {J !"' b 'bf, I'{! ~wrf tu u1u11r1UJ11 /11mhm­

pw I' m 'hL'b t..Lm/11w l pm;,/11ilw'i1 orl,'b,p'i1l1pf!' 

X' X1, >::.!, . X11 Y' y 1• y.!, . " j !71 

P1· 1 P::·, . Pw· P·1 · P·:.:· ). ill: 

-/~u/iip 1111 X-[I /, Y-l! 11/:i,/f111/u /,';.,, WUJUI (X,Y) f,,,ft:_m1/1 Uf_llH11m=.111!1w'i.1 

J'bJm fd JWb rmLf111fm'b 011','i,./Jf! tf1niffr'i1 111'"2.'fmif I;, b 

P(X 

i == 1, 2, ... 11, 

k 1, 2, . · · m: 

m n m 

E(X·Y) ~ 
,_, 

X;YkPik= 

,_,, ,, . ' 

P·k= - ..;...i Xi~ hPi· .:...I ......l -
i l k 1 i l k =I 

n m 

\1 ~ ' ..;....J p;.Xi~P·k)k E(X)·E(Y); 

i·l k l 

b'h[rl w1pb'h.[! 1 /r:lb ';., ;_tf wJ /)iu UJipn/d J"L~tb 1U Ufw y1n9t/_w•} I; S -1 ,//,Jm -

[ii JnLhhhp/1 /)wtf 1Up 1 IUJu/tb.[!h' 

U1UJ.U19nL9fib.[!1 np UIJb hf2_U1 fup'iJfr bwb S J'bJm{r:JJ11Lbbbpfr t:.imftu{1: 
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l•rn.f!. 1 X 1 •X 2 • • • X5 wpUJw1111twlf! 11/unl in'/ "l'Uflor li11411L m'i1l1111/11 

U[WU1U.l~UJ41Uh 1fLJ111 fdpnbbhpft\ xl. X2 ••• Xs~1-/t ,, X.,.-ft, lll[llnlUll(l/lU[I 

lj11u11ubwb.[!. 

E{X1X:.: ••. X,:··~1X~) = E(X1X~ ••• XS l)·E(XJ 

=E(X 1)·E(X2 ) • •• E(X~ 1)E(XJ. 

w J fl ph .[!.b' m ! 11 :; wm !1111/cl1m'i1 /! &ft ;_111 I; 'i11ul1 S Uf 111111111~111/1111 '11 rl/, /} 111 /cl !'11 b­

'i1li p/1 :::.uufw[H 

0 I' ft 'iJ 111 11 4. flrn._~/;I 1•w,1.11/111<} ltf1111li11J1 111111fw11/1 d111f'll11f111111/d1ml1111'i1 

11u1m11111 J'e .<; 11mnl11/1 'i1l11n1f111'b d u111'111'bmltt 

8111 1, U'.f!.'u'it 1 l '11.l' 'I""' ft 1/r '" r "'Hi/'"',_ /f1; ,,, 1. t' 1' f" /11/ ,, :;, .,, ,r ,,, ,,111111111111-

/11 mb,.1ul''"l' 'i1;:u/ii111!1!1 b .J! X 1 , .\::, • • • X,J I/.! 11 "I 111111111:..111/1w'i1 ,//,<)-,,, {J 1111 'i1 -

'i1l1rfa.'J 111111m.pw'i1,~111111'i1 111'i1/1 :::.1111/111'i1111!1111'i1m /d,1m11'i1l,11/1 'i1111.('i1 i•111,~/111l'w'i1 

~,,,f;'i, ./}['. 

X\ ] ' 2. ") '1, 
,., 

fi >)' ~)' 

k - ") ... " -, 

Ii ii li li Ii Ii 

/J, 11wft 

E(X )=-
1 ') ·; .1 

++.+ 
Ii 'j 

+~+--;;-- :::::r k= I -> ... "" k Ii tj Ii •I '-. 

t:./1111f1111111n11, !""" ( /(j8) 11m'i1ma11 /1 ,,,,,,, 111l1111l1p 

l;fJ/, 11/1111111/1111 111111111111:.1111111111 ,f/,,)m /ti J"'~' .;~, "'/'"''/"/' ,,,1,,1/, 1,'i,f, l'J' 

f""'t'f111/J1111f111 t:.111;1/l1tf1 I,· /, t;/1111.lu111'"'1' r111~~/111i111/1 .. ,.1.~1.p~1 ~ 

X' x 1 x::. · .. x 11 , ••• 

1u111w X 'l l•ul1 pl1 m llJ lllmml} m 11 m li if!,,\ 11Lp JUI Ii 1ru1p 11 lhumj1 l1 tul1 n1 Ii unpu­

unuJ lpu1f tfl1fl1U u1pdl1p lp1j•}r11 d' J. lil1mlijuq ;'tuppl1 •1111 tl'uipp. 

(110) 

II I 



n=l 

"lwmwt:.w4wt X J'bd-mfiltw'h J'w[dbJ'wui/1'1wl1wt 11u1u,,..nurb 1u1w12-

'/_us tJiut t;_ "'t"'"b LnL b'b.J! E(X), "'J'bUfb u "l' 

n=l 

CD 

/J[Jb ~ X 11 p11 Z'"l'.J!l! mwrmJJ11.n1111f I; 4u11f pw9wr1~u~I; 'i"''/111-

n=l 

oc 

\" .._ lx 1,I Pn {_W['.f!f!) 1 wuiUJ m-

O=I 

umJ b'b.f!J nr "flUUltuf.,,Ul"Wt J'brJm/d JllLt{! ,J wfJbJ' UJurfr/1w/1wt IJlljUllllllll 

l_nLiJ/11 

fJ[Jb <p {X} f/!nLt49frwt npn2if wd- I; X Uf U1U1UJf.,,W"U1'j, JbJm.{J ! "'-~ 

f..tU1rwtJ.n11 w11clb.J!iibrft pwq.!m.-fiJ1w'it •/pw1 WUfUI 'i1rw Jm[ilbJ'w1n/d1ml1iub 

u"l.iuunuf I! 4mJ Jp 2Jt'it wpJ b.J!f! l11Jttp 

"° 
E[tp(X)) = L <f(Xn)Pn1 (1i1) 

n=l 

n-1 

ll-'!tb r"-1 !; I n (' <f ( X) l/m1. b4,'J fr UI J" ,J ut[iJ b d UIU1 ""Ul"Ulb II "f UI 1111l -

JI! Jfrz.111 'lnJmfilJnL'il n,i'itfr1 b[ilb "'J'f lpm'itfwp"'t uwf..J'U1bu11J11ul1 I;: 

- b[ilb br4nL ifrnifrnJuUJ4wttbrfr cp(x,:Y) tfomtll.'Jftw'it npn;_ifwJ I; br4-
J..u11fi Uf.U1mwt:.w4wt Jbd-m ... f'1w'h r..t"'r"''f.nr wpclb.J!tbr1Jt p•uq1f m (ri 1whi 

i[pw1 1U"fut 'hput Jw{JbJwurJ.t"w-'lw'it u"lwunull! "t/.'tfr 

- -
Ecp(X, Y)= ~ ~ <p(Xrf Ym)Pnnn (172) 

D=l m-1 
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hfilb t.u11/wuwrmfil1w'h u.12 Jwum j quim[n'I. ZUl{'.[!f!. r•u9tupAmlt 'LllL'fW­

Jliln !;: r.. llw[il/nfmUJp1t_w~tuk UUfl.UUllLJ'hbrfi /)UJU11t11tfrl1nLkbb'{1(!1 nrnh.[!"' uw').-

J'mkiJbsfrh iJbnwt[nr filiJnq wrtfb.p'iihr mkb9n'[ UfWUltu".1u1tmk 

JbJnLfilJm.k'hbrfi r.wJ'wr, 11ufp Jh2 h'b Jhm J' 'bwlt 11/iu'trl."' Ufwmmt.w~ 
l1w'b JbJ-mfil1m'b'itbrfi /;iuJ'wr} nrn'h9 1)5.Jmrun/nr Ulflrlb.p."itl1111! l1m1l'l1111f 

h'b A.wziJbip pw'lJnLftltm'iu 
ffi.Jfilw?:rb'h.p 1 (Jb u/bf!'ii'lt',wm Uf1Umwr:.wl1w'h X Jbd-1n{d/11L'itb m'iifr 

f ( X) f.u.11/w'b w4au'it m{t:I 1111 'ii'hbrp pwz/11J' wit /uuuu{J 1m'i11 l;(rlL 

+co J xf(x)dx 

Jt'i11nhqptuLf! P'".'Jwrd.mlt 1z111 'l'"'flon I; 1 m1ufr'hc'i1' 'l"' 'I ""f frm1111f I; t;/,111/1 !"'l 

"b UI h 'l (llU {f! 

s ! x l f ( x )d x • 
:r., 

'""Im 'iuu l1nt1/mJ' I; X tu[i~firifhum U[LUmW~llUlpu(i d'JJbmpJlllli tfrnp},d'lU­

m 11~w11 w fi UUf w um tf 111111! 1.f !1 ~ !tfi tupdh p: X Uf """ "'t::..11111111~1 1/'111>"' fJ 1111'i1 

1f 111{Jl1J'mu1p4wl1w'b "Uf"'"""f /I 'i1 ;_111bwl1/1 l'"/ E( X )-111/J l1m'id,'i.J m'i1.p 

+m 

E(X) = J x f(x)dx: ( 1;:Jj 

l:/dl# X 111'i1p'it'ff'.wu1 ''1111111111t:.111l1111'i1 1f111)111{J1111i111 l'"'~"/111/111'> I; la, hj 1J'/1i'"'­

l1111 I.[.!"',,, UIUf Ull 11111/J /,,f mm Jtl1111l1111i1 '"¥ '"" ,,, ,r,, ( 17 :1 J- /• ; UI ,J' UIL\ Ill,~, 

'11//i)/1 

Ii 

E(X)= S x~(x)d.\, (l;.J) 

,_JHll'i,fr nr1 Ul/11 1111111.1111111 f( .'\) =0, 111111 :\ < {1 f1u11f X :> b: 
ff.'bt!'it'f t.~m '¥ 111111111 ;,,,/1111'i1 1f11 ,) m JJ / "''b 1f m/tl /, 11' 111111 Jt!1ml1111'j1 111111111111' 111'i1 

11111/)1f 111'itm if f' 7/r11lud1111 111m111111t.ml1 m'i1 1f111} 111 /ti I "''j' 11! 111/tl l11J' mm /1/111111111 'i1 

u111111111fw'i1 11m':-ul111~11f111'i1 l''i1111l111/i1 t!'i''IL"'l'i11111l"'h l 1 l•r1141 1 11/J/, 



filtJhrn1. [a, b) JJ.ti."'~Ull./Jf!. wrnt..b'hl! n Jwubrfr & '1-/turUlr4£'hl! x11 

'Jfr11'trliln UJWUIU.J',,UJ~Ul'b JbJmp,m_'b(!J nrfr f.'i11.urw1_np UlpJb.p'bbr'b £'iJ 

(k = O, 1, 21 •• ,, n-1/ .. 

b 

_\'x f(x) dx =E(X) 
a 

f..w~17puu/b1111f t X n Uf wurwf.w~Ulh 1! l d 111 /d ! wb Jw{iJl11f u1111/il111:~1..Uh f!tl-

UJ 1U 111f Ul 'it' 
n-1 

E(X 11 )= 2: x:J(xJ(xk+i - xiJ, 
le =0 

uw::.tfu.i~1p 1 bl'P n-+cx:i b. max L\Xk-+0: 
l<:k;::n-l 

l;[ilb q>(X) f/>m'b't9frw'L X u;u.unwt:.u,/1m'b JlJm[J1wltj1 wLr'h11!:.u11n 

lp1n'b~9pwb I; 1 'br"' 1/ u1.{tlbJ w111J.t4u,~wb uu1·u11 111 J114'b11('4U1J1Ubw ~l1ml1 JUI l 

Ji'i11n b ttr'" l" tJ' 
+co 

E[cp(X)] = \ cp (x) f(x)dx, (liS) 

--
b/Jb Jf!w1is iu1u fr'iunbqrwll! pw9wrJ1L1~i. t[lll'l"'JLur I;: 

<!Jwuu.uf.m~wb Jbd-mfJ1u.lb l;wJwp1 np pw;/m/mtf I; [a, b] 1fJ1~ml1w1-
..p.nLJ, cp {x) lpm.'bbfrwJfr JwfJbJuunJr'tw4w'L uu1urnmJI! l1w11b1fr I; 'll'f,l 

f.lnnL1wL 4brut' 

• 
E(cp (X)]=J cp(x) f(x)dx: (1 ifj; 

a 

brp Y = y 1 X ~ UJ1UU1tuf.wtw'b JbJ-nLflJw'b 1/wfilluf u11np~wl1wit /!"-· 

UJWUnt .. J'f!. (117 }-/! t.wJwd.wJ'L l1.1JiLJ! 

(1ii j 
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'bJw'b Alt.n'[1 bpp X = X1 Y UfU1uriu'-wl1wil JbJmfil1w'b JmfilbJ'wu1p~w-

1tw'b UUf;,,UnLJf!. '""'"'" 

+• -00 

Ex(Y) = s fi(x/)- dy= s Y f2 C'f:J dy: (118) 

bflh (X1 Y) hrftJ.unp UfUIUIUlt,IU"Ulb J'£Jmfl1m'h'b m.'bp rwzfuJw'b 

w'be'b'l'-"'ui f(x, y) /11urnL/!/"'-kf! 1 Jruft Cf (X 1 Y) fm'bft9Jrw'b X IL Y "l'"-
111wr.wqw'b JhJn1_[J1m'bthpp u./i~e'k'J'-u.11n fmillf,11/rw'k !;, '"/'I ~{X 1 Y) 
"l"'"'"'ll.wftw'b JL6mlt11w'b J wftlbJ UIUl/rfJiul[w'b u Uf U1UnLd l! nrn z4.m J I; 

Jbft Uf UIUI wt:.U1l[u.1'b Jbtlm{tl J U1'b fm'bft9p "'JP J u.1filbJ wurp't.JUqw'b "Uf 1u11J JU'b 

'bJ U1i1n'l.mfil J'"J' I'' W/U Jr'b.[!'b' 

+m +m 

E<p(X, Y) = s J <p(x, y)f(x, y)dxcly (179) 

.. -c 

pwf11.ud£n41 b[Jb JJrwl'h "'/" wfipul[wftw'i1 Jr'bur£'1f"Ulf! 'I."' 'lwJpurnul I; 1 

w1'b l;l P"'.'J"'rdwft lfbrutni/_1 
lf w[iluf wmpftwqu/i.t UUfU1u11LJ'bbpJr w/fi f.wurftm/J I"' 'b'b£re 1 n1mii.p. 

iu"lwam.9q£l L'b '1/rufJrl.ur "l"'"'"'t,"'q111ii JhJnLfJJ'"-'b'bhrJr r.wJmr, ll.£zu1111-

/i1wJ p urwpwt)4u11f bf, 'bwh wbf!'b'lf.wm U/"'"' U1f.111qw'b 11LJ111 frJ JIU 'b'b£-

r/r 4.rwz " 
1. l,wu111wurmt 'l"r6wft/r91' l1w1•h1Ji I; 'l"'I"' php£1 1f1u/lf,JwmJrftw­

IJ.111t UUJUIUJwii 'bzUl'bfr UJU1/1fr9' 

E(CX) ==CE (X). (180) 

+• +• 
E <ex > = J c x r ( x > <l x =: c J x • r < x > d x = c . E ( x >, 

-/llO 

2. 1/Jwmwl.wftm'b J£J-m/tl/trL'i/k£pp 'l"'J"'l'P Jwfrll1J'11unpftwl[w'b 

lll.IJWIWt.J I!. 'l.wif.1u11.w1• I; "'/'I 1f£d-m [J /"' 'b'b£11Jr J 11.1/tl£ 1! umrJrftiul1wi1 

~'Uf mum11t£1,r ,,,,._ ,1.,,1,Jrii, "'I" Jrii.f!t' 

(JN I) 

IJ."f UI 9m !J£'h,p "'I 11 C.u1111~m{rl 1111 'i1[! X /, Y £I'll"' Uf t1111111.1C.u1l1 mi1 Jl1-

'hu {lp11 'b'bl111/1 t,,,,,,f,111rt l;/J/, f (X, y)-11 (X, Y) L['l/l.1111/1 Uf"'"""t:.111l1m"i1 

11£ J m {I J m'b 111112/111111151 /,,111111 /J J"' 'bf, t 1. (""" ( 1 ifl} 11m'b mC. 11 /1 
161 



+oo +<» 

E(X + Y) = J J (x y) f(x, y)dx dy: 

· X h. Y "l.wmwt.iuqu/i.J Jluhnftl1ni.'btbrfi piuz/lllf Ul'b fr1m111../tl1m'b'bbrf! .\w­

Jw"l.tuu11uufu"''bu.tpmr 'bzu.tbu.t"b[ni[ f 1( x) £.. f 2( y)' mqtb r!.t J.£uJ1/m/11m.­

Jil1n1..'btbrJ.t9 !)bum fJ.11111wbwbJ.1. 

+oo +oo +ao +ao 

E(X+Y) = S J xf(x,y)dxdy + J J yf(x, y)dxdy= 
-m ~m -m --Xl 

+m +m +m +m +ao 

= J x dx J f (x, y)dy + S ydy J f(x, y) dx = S xf1(x)dx + 
-oo -:io 

+= 
+ r y f2 (y)dy = E(X) + E (Y): 

v 
-cio 

3. lJ.'b'-f.J.UJu "l.wurw.\1.U"-m'b Jbd-mfilJm'b"hbrfi iup111u.t'lrJ'"LP Ju.t[ilbJw­

u.Jiftm"-wit u"l.iuuni.J I! f.uu[w11u.tp I; 'bpwfl9 J w{tlbJ w111/r'-1.iu'-l.iu'b ""lwuni.Jtb­

. pp u:ruru.t'Jf'JUlfp'b I 1UJupflifl"' 

(182) 

11.UftuSni.ebilJ.1. w1u f.iuurftni.{tl /nt .. bf! brftnL. "l.w111tuf.u.t'tiuil JbJnr..f! 1ni.'btbrfr 

!iu.tJwpt /!u111 (119) pwflwd.£..p n1.'bb'b.e . 

+cg += 
E(X · Y) = S J xyf(x. y) dx dy: 

-co -m 

.P.m'bft nr f!UUI "L"'Jdwb/i X-e £.. Y-e iutftwfu "l.UIUIUll)IU~Ulb 1/bd-111.­

[il Jnt..'b'hbp ht I nLphJt 

np111bq f1(x)-e h. f2(y)-,e t.wJU1"1.u.t111wuJuw'bmpiup X It. Y "l.mmmt.m­

ftiut JbJn1.ftl1nLttbpf! pm;_JuJwb Juurm.ftl1n1.b'bbpb bb: nLU111p 

+co +co +m += 
E(X • Y) ~ j J xy f1(x") f2(y) dxdy = J xf1(x) dx· Sy ·f2(y)dy = 

-oo -ao -00 

= E(X)·E(Y): 
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0 p /i b m ~ 1. fl1mzbb.J! X U[IUUIUlt:,.l.U"Ulb ,fbJmfdJwb JUJ{d£tf wmp­

'tw1f.mb uuiwunulf!., b[Jh 'kw m.bp f.wqwitwqwitnL/JJm_'i./i.tbrfi pwz/u1fLU'i, 

-R 0 

y t..lun£J"'l punm./JJnLbf! (itq. 27 )" 

1 
n 

R 

f(x) =0, 

R 

E(X)=~ s 
R 

y 

xE(-R, R) 

xE( R. R)1 

() r ,, b lU" 2. f//U1mwt:.1u~1Ub x Jhhmfrl1mbb m'tfi ,,.,,,,.. t..1»i/_wbw­

'1•ubm /tl/nLbhLpp pu.1z/11Jmfl /111nm.f'1mbf! thlt• 28 ). 

x 0 

+ ... x~ x2 -·00 +ao x~ 

)= E(X)= 
I s x2e 2"\lx 1 ( .. - 2'.1:! + .. s ~:!J~ dx i;;;;;;- - rx·e r 

a2 a:i c 
I; 

0 
0 

+oo 

=Se 
0 



0 r /r 'fl l.U ~ .'J. x UfU1U1Wf.1uJimt JbJ111f!l'111L'b/! /)bui£nLJ t '1nz.111_ \iu­

'-/_wtwftw'bmfltm'b"bbp/r pw;_p1J 1U'b[!" 

f ( x) = _!!_ 
1 

• - 00 < x < + oo. 
n x2 + tt2 

npntbl WJ'I Uf1Uurwl:.wfJ1U'b JbJ11Lf'Jw'b JiufilbJwurfi~wlJw'b UUfU1t111LU[!t 
fl._'bbt.p. 

+:xi a> 

J
• !xi dx _ 2 s x dx 

x2 + tt2 x2 + tt2 
-C» \,) 

/r'burb'lrWJ(! U1utp1UU/t111nLJ t, .J!.Ul'iJft nr 'fllJllL{J1m.J.1 zm .. 'bp iJbr2unJ..nr uut.\­
JIUf,'\ 

lim Jn(x 2 +H2
): 

x ... 

l.lw1kwpwp, UfU1U11Ut.UlfJ1µ'b JbhnL/J1111..'be1 np'b m.'bp "nz11L P"'z/unuf e, 
d utf'bJ 1Uui/r1Jw1J1Uf, UUfUIUllLd l_llLh/i: 

35. "Jwmwfiwltwb ulicfnLpJWb 'l~Uutlipuftwb: 'IJwmwl:awlJ1Uf, JbJ.m­

f'JUl'ii J1mu Jiwpknp p'bnLJil'"'IPrl! 'bpw 'IP""l.bru/iwt f;: 4llwmwfiwqwli 
tl'bc}n1_pJWU q}mUJ.bpu~w qni_'qnuf Ji UJ.WmwfiwqwG ubb-nt .. pJwG.' fip 
Uwpb1.fwutpqwlpuG UUJ.U1UD'-U~9 ndibgwc} 2bq_ tfmfi J!Wn.wqm .. um.. lfwpb­
uwmftlpulpuli UUJ.WUDUff: 'IJwurwl:a1Uftw'b X J'bbn1..fl1w'fl '1/ru"/bru/iw'fl 

"il;_U1'iiJUftb1n1[ D ( X )-ni/_1 [!Uln uwr..J iuf,Jw'b ftnt.'bb'bw'b.J!. 

D (X) = E (X-E (X)} 2
: (183) 

/;[lb 7pu1Jrbm "fUIU11Ut:_Ul"Ulh JbJnL/11111..'b'b nt.'b/r f.banhJUll piuz/uJiu'f. 

orb'b.p[!' 

P 1' P21 • • • Pn1 • • ·, 

D(X) == (x1 -:-E(X)] 2 p1+ [x2 -E(X)] 2 p2 + · · ·+ 
+I Xn E(X)J2 Pn + · • • 
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00 

D(X) = L {xi - E(X}] 2
pi: (184) 

i=l 

ll.'i.tf!'b'f t:..mm X "f u.ru11ut:..iu~u./b Jbhm.[il 1u/k 'f Pu"fbrufuu'b ( 17 .J )-Ji t:..w1f w .. 

4.w/ii ~'i.tbp~w1w'bm t..b111£1wl piu'biuAkm/' 

+m 

D(X) = J (x - E(X)} 2 f(x)dx, ( 18/j) 

"l'inb'l f ( X )-l' "lmmwl:.m~w'b 1fbJm (ii 1w'b /umm {J 1m'M.1 tr 

f//w111wt',,w~m'b 1fbhnL/i1Jusb 'fP""lbruftw'b wJb.Jpub 1n1/b1fo 11£0 lufr'hft, 

"r.J!wb Jpt_pf.t t:..wzqni/ wqb1fr l_UIUf 'tzb'l.qht "fUIU11ut..wyw'b Jbtlm.ftl I u/'i1 

umw"ba/lL wrJb.e'hL11'b frrb'h,'J 1f1n(tlbJu11nfr'tw~1u'b u"lu1unLJfr!F If w11'b w• 

if.nrw"lhu, bfilb "i'ummt:..usi,,mt JbJm p /nLbf! l\w;,u.u11nm it f;, 'j'P'" 'IP""lbr­

,,frm'b, J/ilt"ll.111 '"l'l t:.b111l.1nLJ t 11u.1t:..Jm'i11nJJr.11 1 f.uu/wu1ur f; 'lrn1/11 

IJ.1ullffrunq, tqwmwfiwl1wli tflJt~ 11'-fl JW G q)nmt Lpu flUtli r limp wq pnt.1.f 1. \U JI} 

tfbbm.pJwfi 2b1pl'wli wumJtfiwfie ~11 tf\upL1humf1l1wllwfi utqmuntllf19, 

ftmu, ~Glutbu wum ti' bG, fipw gp1n. l1'e: 

tf/wmwt:..w~wt X 1llHJ111._/l1'"t 'IP""f£r11fr1ut t:..111z1/£lm t:.,.,,,f ,ur l•rplurh 

f:.wp1f111r t o'lmt/l..i t:..£,,,£/"'l pmtw~kfr.'I' 

D( X) = E( X :! ) - IE( X) f, (186) 

"'l"fr'b.e'i,' uiwwwfiwl1wG tf'h~mpJwli 'll•t1U(hpuJuuli liw1Jwuwp J. WJ'J 
tfb~m .. pJruG J!Wn.wlpn um •fwpLu'wUlfilpul1u1(i uu1rnuo• tl'!di' tiwlimc\ tllJl] 

CinL JG tfh3 nq:.t JWli 1.fwpbll'wu1Ji IJ\U 11 wti Ull{ mu 111 1f11 l!.'"n wlpu ul1 li: 
f. pn.[!1 O'fu.qL ln1/ '11'""1£1111 P"' JP 11 u1f)J m'b1111f Ji.'1 £ 't/i1rurn£ l"'/ 11'111/J £­

J wm/r~w~w'b ""l'uum1ftLp/1 (16fJ), {1fJ7) /1 ( lfiH) ::.wud1111{J1mit'i1l1r11 1 

11111.tb 'i1 u.r'b .p. 

D(X) = E{X'.! - ~E(X)· X (E(X )pt}= E( XF-~E(X )·E(X)+ 

1
1 w'iJ'l 1.Ut1'bh'it.f! 'I Jr11u1/11111/rmJ p "I"' I' 'I "''I"' (i, l:.m111l1111[JJ111'IJ'j,/,11/1 m ""' ,j'_ 

ilu111form{J 1m'b 1/i1u.11 

1) 1.. '" ,,,,, Ulllllll 'j, ,, l1d-111 [J, ,,,t 'l'"'"f /.,I"' /r ,,,r,, (.,,,,,, UllJ "'I' l 'II"' J ,, \ 

D(C) =Or ( lHi) 
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2) l..wuurwuruL.t w11urw'lrfrl£!. ftwrbifr I; '1"'--l'" pbrbl 'lfi""lbrufrmtfr 
tzwtp in wftp 9 .eum mftnw fr wuur frl..wtntJ, iuJ ufrt.J!t' 

D(CX) = C2D(X ): (188) 

,, rn.J!' ftfrr•Ullb int/ J' mpb J' Ultn pftwftwt UUf UlllllL.Jbb l'P f:.wurftm~P ,,,,__t­
th rf!1 uurwtmJ' ht.J! 

D(CX) = E[CX - E(CX)] 2 = E[CX-C·E(X)] 2 = E{C2[X-E(X)]2}= 

=C2 ·E[X - E(X)] 2 = C2-D(X)1 

3) U.t~m/u "lwinwt:.wqwt. J'J;,J,,,__PJ"'--ttbrft 'l"'--'.lmr/t 'JP""lbru/uut 

/)miJwu UI(' I; WJ'f J'bJn,__p 1mttbrfo 'ffru"fh('upiutbrfr 'f"'--J' mrfrt I w1ufrt.J!t' 

ll.UJ.m9m9bt.[! w1u f:.wurftn'--/JJnLtf! JU11.~p_frt t:.brfifrt brft"'-- mt~w{u "lmurm­

~w~wt Jbd-m[il 1m'htbrfr t.wtf wr, w1ufrt,et' mUJ."'9"'--9ht.g, "l' 

D(X + Y) = E[(X + Y) - E(X + Y)] 2 = E{[X - E(X}] + 
+ [Y - E(Y}]}2 = E[X -E(X)]2 + E[Y - E(Y)}2 + 

+2E{[X-E(X)]·[Y - E(Y)]}: 

.PJUtfi "l' X "- Y "l'"inwt.wftr.ut Jbd-nLf'Jn'--ttbrt m'iJ~w/11 bt, "'"lw 

wtftr.ufu lufitbt twk X - E( X} IL Y - E( Y} ~wurwl:.wftm'h JbJmf'J11Lt­

ilbrf!i 11rnmfi (169) pwtwakfi t.r.uJwaw1t ftuurwtwt.J! 

E{[X - E(X)J [Y-E(Y)}}=E(X- E(X)]·E[Y-E(Y}}-= 

= [E(X)-E(X}]·[E(Y)- E(Y}] =0 

D(X + Y) = D(X) + D(Y}: 

lJ.1JJ btflw'1rbt./h fib (189) t.wiJwuwr"'--f'JnLtf! l..frzur I; (s - 1) ,,,,,__­
Jr.urbifitbrfi t:.wJwr, "'l"Pt.f!t' 

UIUJ.l.U911'--9bt.f!I ll[' r.u1t f..Ji;_ur ~LJiflJi 'iiwfL S pufr.u('bffrtbpfr t.mJwr: 
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.Pw'hp np + X2 + • • • + Xs-1 IL X5 UfU1111u1f..w~1Ub ,/bJn~{l"/nL'b­
tbr'b wbJiwfu bt, UIUJUI 

D (X1 + X2 •.. + Xs-1 + Xs) = D (X1 + X2+... Xs--1 )+ 
+ D (Xs) = D (X1) + D (X2) + ... + D (Xs-1) + D(Xs). 

ft'bl UJU1/)w'iJ2qm'J !;p U1UJU19m9b1: i 
I 

'l/wmwf..wq1u"b Jb.!m/rl-1w'b '1fiu"Jbpupu11/t .ew11wl11u.ufr w11J'wmfr 111p-

Jb.ee l1n l•/m.J' I; J'p~ r G ~Uln ml1 DlUWJp G 2bri nuf: t ;_w'brufibim/ 1n1'b 
(J ( X )-m/1 qm'L£'bwb.[J 

a ( X ) y,. D ( X ) = V E ( X - E( X ) )2 : (190) 

f;[tlb Y=yk(k=l,2,··· ,m···), •uUJm 11-fiu~rLui X "lwu1U1t;wl1w&J 

J£6n1..{tl11ub "fJIJ/d UlbUl"Ulb 'lfr"UJ" r11/11ut (98 )-r t;u1J' Uld w1t 'ufrtr 

't1lw'b atrn4, £f'1' X =xi (i = 1,2,·. ·n• .. ), 1u"l"' 'IP"firlwr Y uiwwn1-

t.111l11n'b J'£,huf'1w'b "l'"/'f,,,t1n~1u'b '1P""l£r11/i111'b (99 )-ft l,,m1lmdw1t lufr'Lp 

.. 
Dx(Y) = D_._ (Y)= L ~ lh 

I 

k 1 Pi. 

(Y)I::. i = J,2,·. ·,n: (192) 

l;rl' Y = y, X 1u"i.tp'b'lt.w111 "l'"""ut:.n1l11uh 1f11J111fl1111t "l"'/'f ,,,'ir111l1u1f1 

,, ,., " "''Ir 11 /111/'h ( 1 :12) - fr r..,,, '",,,a "''"' 'u fi''h 1' 

• +-
Dy ( X) = \" tx-Ev(X)rf(x,y)dx= (' (x-Ev(X)rf1 ('/Jdx1 (l!J.1) 

,, . f ~ ( y ) J - . 

},1f111'11 dl1n1/1 l1/tl£ X X, 1111'1111 Y 111S111S111t:.m111 u1111111111/)111/1u1f1 1f11Jm[tlJ111f1 

"1"'' ''"'""11/1111'11 '"""'''' /"'" '""' '11/i'h ,, 

( Y JI:: f:: C!Jdy r ( w-1 J 

0 [' '1f,111 ~ I. /11'"2£[ X "1"-"'"ut;111/1111i1 1f/,1tm/rl1111f1 11/111111/'l"'f"'/b, 

11/rll. f1111 m'hp t..£mkl"'I l'"'Z./111f111f1 011l1'bJ!l'' 
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X' 1, 3, 6 

0,2, 0,5, 0,3: 

'tw/u n1rnz111 .. J b'b.[! Jw[ilbJw111/rftm'tw'b uul'uum..Je' 

E(X) == 1.0,2 + 3.0,5 + 6 .. 0,3 = 3,5, 

[X - E (x)} 2 UfU1111wr..wl1w'b Jbd·111..fil1111..'b[! i,111..'bbf11u l;buil..Jwl p.w;_JuJw'b 

orb"ii.[!e' 

6 ,25, 0,25. fi,25, 

0,2 0,31 
" 

D (x) = 6,25 • 0,2 + Ot25 • 0,5 + 6,25 · 0,8 = 3,251 

0 r /r "j, UI" 2. flrnzhf x UflUUllUl)IU"Ulf, .i/£bm}lJ'ub 'flru"lhru/rw"j,J 
bf'b 'bw m .. t/r t;b,,,&1wl pw2JuJ111f, orbf,.[!I!.' 

- 2, 0, 1, 2, ,4. 6, 8, 16, 

o.os o,os 0,2 o,3 0,15 0,1 0,1 o,m>;· 
flL'hbli.(! 

E (X) = - 2. 0,05 + 0,2 + 2. 0,3 4 . 0,15 + 6 . o, 1+8. 0,1 + 
+ 16 • 0,05 == 3,5t 

4, 0, 1, 4, 16, 36, 64, 256 

0,05, 0,05, 0,2t 0,3, 0,15, 0,1 0,1 0,05. 
RLUUI,, 

E (X 2
) == 4 . 0,05 + 1 . 0,2+4.0,3+16. 0,15 + 36. 0,1+64.0,I + 

+ 256 .0,05 = 26,81 

l,buduupiuf'' (186 )- pu/kwML/r t..wJ'"'-"'lb nrn'bbt/r 11/ru"ibruJrwf. IJt/rf./r 

D(X) = 26,8 - (3,5)2 = 14,55, 

"l-f.iurwr'tiJ.tub brftnL "lwmwt..wl[w'fl Jbbn1..fil 1n1..'bf.bp'b n1..tbf, J/r£.'b111..1'b 

J wflbJ wur/l'twftw'b Ul'1U1um .. Je. brftpnr'I "lwurwt..wiJ.wfl JbhnLflJw'b '1/ru­

"lhr11f.i111*i, JhJ. !; wnwt_/r'b/r 11/r""lbru/,,u1/r91 '1-w pf,w~wt !;, npni/_t..builL 

'bpw 9pn1..Jt /rr ;/wf'bJwutJr'tiuqwfl u"lwuJwf, ;_nLr1/!. wiJ.bLf1 Jbd· f;1 

'.f!W'b Ulllw2/rf. UflUUIUll)IU~Ul"b Jbtl-n1..fl1U1tf!.1 
168 



0 r,., j,- U1" 3. flpn2_bf "fUIUlUlf.mpp b1rf.111LJbb[r/i /ilqfi 'Jfru"ffipupmiJ 

.lfi •frnrJ.fr etfilm9.[!"'-J: 

A "fUIUlUl'-Ulr/i hplrnurbbrfi [rl/11/e' x mtp '.h111k1"'L PUJz/uifw~ 

orht.pe' 
X' 0, 1 

q, p, 

np111b'l p-'h b. q-t f.iuJm1'1111mu111/11w'bmpwf' A k A "f.U1u11uf.iuptb11/i 

t.mii'llw 'l'"l"'- l:.iu1/w'i11u~U1'bm/tl1m'h'hLpt b'h mi/.Jiul 1/wram1f1 fl/'"l''l I;, 

nr E ( x) = p k Ix :___ E ( x) r "fUIUllUi\UlfJm'b J'lttm f'11ntt milfi ~L­

u1b !'"L p1u;J11J .iuil opL'b.pf!' 
p:!, q2 

q, p. 

muur/r nrn'hhtft 'l"""'"r"r"'t 'urtfi 
D (X) = p~q + q:!p, 

D(X)=pq, ( 1 !J .j) 

miuJsii.J!t' t1l,l1 ·~npi1m ti u1u1ununwpf1 lJpli IH 1Jlil,pf1 t,,,,, '))1t1u1Lpufitufl 

nw4wuwp J. Ulj'} (imJfi tlrnpiuntJ Ul~jW( Ul'llUll&lflUljlll f1 lipm l\mf(tu'}f1p 

ulwmmliwpl• Hw~wlimlpu(inq>JndiliLpl• tupu1u1r}pJtu1Jdi: . 

() 11 /r 'b '"~ .J. S l/UI" 'l.'!blfi 11 "l'"ZLL l'"'.111/ 111/ 11/,,,,/,/1/• 'I"' ,f "'l'P 11/111 -

"IL I'"" ,,,c;,: 
{J,,, /'"' .J!"''i4 l J"' I' ~ 11111 

/• '"''" I' 111
!J1/'1 'I ~/, .,,/., 1'/1 /ti J. 1// 1 '.mil m 11/ 111111 m " -

/11tu'bU1/""f' 'h;1u'i4111l1£'i1./.~ X 1 , X:!, • • • X,: 111/1 /J.J" u11u111111t.ml11u'i1 ,J'I,,},,, • 

I' 1,,, ~ ~ 1.1• '' ·'' 1,,, 1.,,, ./!,,, L 11 ,,. rt ,,, ~. ,, ~',,, 1 ~' ,,,,, ; ,,, .t IU ~I " 1• 1. i, ./.' 1, • 

X\ J • 2, =~I 4, 5, 
k - - I,:!. . .. ~ 

Ii ti ti ti 

4 I'..! 

k=J.~, ...... , 

IJ.1,1 u1,,,,,,{).,,,,,,,,, ( 1110) ,,,,,t,,.J.l,/1 ~fa.J', •• ~, •It''" 'I'" ,t,,,,.,, •il"'"l''f"'/""1.t 

""'i.t /1 
D(X -l·X ., +•··+X)=~ "1 

l ~ ., I:.! 

JtJ 



i(x) = { " 

1 

R 

0, 

xE(- R, R), 

XE(-R. R) 

R2 \ dx " l ;:R2 R2 +- -----=R---.--= : .. .. r ;: 2 2 
R 

x 0 

-
D(X) = E(X 2

) -[E(X)) 2= 
0
\ .r x3e 

0 

rtcr2 a2.(4-i!') 
-

2 2 

36. "lwmwfiw~wb tibbntpJWb dndlibmbbp(!: <1lmmwfiwl1wG tfb4\m .. -
p JmG k qmpq}• ul1qpfiml1mfi tfnublhn qnp}n'-tf k u1mmwfiml1wfi uhom .. -
pJmG k-bpnp'l- \Uumf1fhufiJi umpbt.fmm~lpulpufi mqumnufe_ .. 

k=O, 1, 2, ··.: 

X" x1 , x2 , • • • x11 , • • • 

P1· P2· • · • P1· 1 • • ·, 

(196) 



qu11f 

( l!J') 

i ~~ I 

( /!J.'•·:) 

· -co 

k-ji'iJ 0, 1, 2 • • • '"f'~Jl,.[!bLp[! """l'"'' l1u1111u'b1u~l.J! 'lf"'!"'4"''iJ l/"'f'-

1//ii 1.1.1"u.1p_J.'b ~·uiu1Jr, bpl11mr•i 't'"P'IP /, '"!l 1fn1lL"bmLJ,/'' 

V0 =1, 

V 1 =E(X)= 

V 0 = J, V 1 = E ( X ) = .\' x f ( x) d x, V:!=EX:'= r x:'f(x)d.\, 

- 00 

tu~' /''h 'J t:.w111 "/"' m 111 '.w/1111 'i1 11'/, ,) /11 [J J,,, h C.11111' 111 /' t 

·1,~,,,,,,/,iJ.J!• "I' ul"'"''"c,,,,1,,,,~, 1fJ,,),,, /rl J"'~' d111/J£,f,,,,,,,,1,,,,1,,,,'i1 ""/"'~ 

'111111(1 IUlllJlf/1'11 ~111/l'fll 14Jt'1/''i1111f1111~I 1flf1J'l1'i1111'i1 l.1 
11Jmu1111f:.ml1m'h X 1J'l11J111 fJJm~1 t/111/1111111/1~1 .,.'i1'i11111•//Ll111/ X -- E ( \) 

2L 'I"' 1/ I!, r.,,,'k'I"' ,f L~, .p ~L 'ilm 1,,,'iJ,,,11 ,,,~, ,f,, 1J'L 'i1111'i1111•/• .;,,, "'I"'.'!" 'I"' /rl ! ,,,r;, ,, , 
k l1wp1~ l1J,tiu1pnliwl1wli 1fo1fl,lim 111121!11• i1· I. X - E ( X) zl''I 11'uili k 
rn11u1Jdiaulij1 iJwp 1, u1uuafil1w11 wli lllll lUlllll tl'p' "'J 11/1'ilJ)'i/ 

k=0,1,:!,•••I ( T!J!J) 

( :!00 } 

i I 
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+• 
P·k= S (x-E(X))kf(x)dx: (201) 

P·o == !' 
LLJ111112p"it l1wr'IP l1L'i..t1.11pn"it1u~m"it 1f n11£"ituic f:.u11/w111u1, I; 'l.l'"IP' .p.w"itp nr 

E(X)-E(X)=O. 

Lpl1r"t"I lt"'r't/r ftbbmpnbwftw'i1 Jmlbhinl! f:.u11f etl1iJnul' I; UJW1nwt,,1t1~w'i, 

Jb,hu[il /"'t 'lfi"utbr"P"'JP t;b m' 

t.L:.:=E[X E(X)]:!. 

ptm{tlw1umtJ t X "'f.U1111iut.wqw'b 1fb6mfil1w'b f'Ulzl.,Jw'b ufiJlunppu./'in 

f>pn.[J 1 b[tlb 1 opfi'bwft, X Ufmuiwl;wftU1'b JbJm{rlJ"'-bh 111"hp ufiJbuippft 

p1U;_/11m_J E( X )-/i 'bqwu11f u11f p, w1ufi'b.p.'b" /"' P'"J!"'blJ"'-P 'IP'"~w'b 
X __:. E( X) 2luplmte t,,w,f~,,"1'"1.11w11Juw'b,,ul t f,,u.J11111111p /),uu/wfsu1ft111-

iu11.fil 1uulp 'bm{b"Jpu/! z&1111uf' Jfi'bm11 'bzwbm/, Ul"flU brr"r'I t,.l/'buirn­

itwl1wil 11' n1fbinn/r t..u.1J wr 

\
'1 

[.L3 = "-.i [Xi E(X)]3 Pi 
i-1 

w11uuuf:.w1m111 /1'ru"h J'b P. UIJ'I t;UJJw"lmmurn/uus'b qm_J1upb1f1"hhrl! pnf111u­
'/'-"pd1Upwp nt_'btU19bm.J b'b firwrJ h brr"r'f 'tl./iturl'n'bw't1ub Jn11£c;11.11b 

11.11u 'lb'-'f.p.nuf f:.u11[iu11usriJ"'-'l I; 'll'"JP: ·f-u~. L[J£ brr"P'l l1wr'IP 'J.h'b111-

pn'bzu't1.11'b 1fnJbi11nl! 'l.P"JP k.wywuwp z_I;, "'l'f 'bz111'bwq11uf I;, "I' "1111u11u­

t.iuft1u'b Jbd-m/tlJw'b pwz/11mJe uJi1fhmr/t't 1J: Ufi1lh1.nrfi1t pwz/mn1f'bhpfr 

f:.1.mf urr 1.1.1qilbp£ I; "l JJrUllk u11ii, "P Lrr"l''I yLiJuipnh~ym'b 1fn1fb'buif! 

C:.miju11.1mp I; 'l.P"/P1 UIJlk, nr qrn1/i b'b t.1111/muwr pnlnr qb'inn l1mrq/r 

~Lbtnpn'i.ouyw'b JnJbilur"i1bpf!: 

ITJwuiwl:.111~U151 1fb6mfl111.1'b .CJwbft1u,'J1.UJ. k l1wr'IP JnJ,l1h1.11h m'bft k 
U.IUUlfiluu'bfi z111qmuf, l)Jifnhutpu.ip k UJJ1U1pl.wbfi UlpdtuUT k lfiur'IP 1f n11h'b­

"'"·9 mbp 'bm1'h J_z.u1pn1Jl!, p'bf. h u1u11n1uf:.1t1~wb Jbttmfil1n1'hf!: f/Jwura1-

t:.m4LUb 1fbd-mftl1w'b up1fhznpfi'"Jfi utbtiurfrn'l1u¥1u'i.i p'bm/rl"''ffipb 11uiw'b1t1Ln'-
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~nu.I' k uiwuiwh.mlpuG tfbc\·m .. r JWfi up1..l'bmpf11uJJt qnp«hul1fig: 'ftmrnw-

1-A-1 nm l1mli ~·b~ lll .. JC> JlU (i h ~ugbu qnl tl nuf 1. B = ---;- tfL() nt.p JllLG~: 
p. 2 

r_,u'/.wu•ur t- 'lI'"Jfi, U1u1w t,b'i"nrn'iuu"w'h 1ln1fh'kurLLrf! :.,U1,f(!'k"111111{ l..'u 

""'l.r'iiwl1U1'h 1fn1fb'hu1'bhrfi t,/.,,.n: /•11t, f!'h'Jt:.Ul'hrw"ILu "h'hurrn'hwl1m'i1 J'n­

Jh'hm'bhr'h lll[IUllUt,UIJU1111Lll L'h ut,qr'bw'fUl'b J"nJ'h'hm'hLrfi Jfi2.n!Jruf. 

UlrUllUJ-b'iJ./_! lllJIJ U11t'bJ_111/J111Lh(!l 

i2m'hU1'ib 1ni/ E ( X) =a £. ~/iru111L L"1 ,f Ul/tlb du.11nfi~"'t,Ul'b ""l'"'"im'u 

JL {' w "f Ul.'Jlll .'JUlq 4>111m~11L{il J 111'b'bb{'I! 1 It"' 'bh 'b U1'i1 .J! 

P·k = E (X - a)k = E ( Xk - C~ a • Xk-- t + q <l:! Xk - 2 - ••• + 
+ ( - ] )k a k) = E ( x k) - q a E ( x" ... I) + c~ a z E ( x k 2) - • • • + 

+ ( - 1 )k ak 

( W:!) 

Z.U1~1u11111l'~"'l""f'i ul1qr'hml1w'b V k 1J'11J'L'b111'i1£1•f! ll"'l'Llfr t "'("""' .. 
t.UI J Ul £ l :1k 1,L 'hm rn'bw"Ulh ,f" ,, L 'hm'h /, {'" ,f" 2" !I" 1/ 1 '" r.,, \u11J'm1• "'tl!'ll'­

'hUl~Ulh J ,,,/ L'i.im'hL {'/r 111 {"" mt.UJ J"'"' /ti 1111'i1 ,{/, 2 X -11 1/111/111111•/r'ul, 'i1 .p 

( x - a) + a-111/. 'um Jb J./011/ ft11w111hmhJ> 

Vk = E(Xk) = E[(X - a) +a)k = E((X - a)h + q(x - a)k- 1 a ;­

+ q (X-a)k 2at+ .•• + ak = E[(X - <J)h] +c~ a E[(X - a)k- 1 I+ 

( ~I).'/ J 

( 202) 111uf11ua I."' J k /1'b11 L JI" /1'b q 1u~1 "''I.,,,~, 111 /'ti J. .p'uL I' 1111u l'"/ i '//.."" -

~,,, ,/ /, L J> 

P·::=V:! - Vi 

11:, = V;1 - 3a V:.! + ~a 3 1 



X' o. 1, 2, 3, • · · n, · · . 

-
fl(z) =Po+ P1Z + P2Z2 + .. • = L PnZn: (206) 

n=O 

U.111liJJiunr/1 tJ'iml"I J/>111_b/l!Jfiw'b IJ.bhp~w1m'bw npU/.£u U1uurJifuui11u1fr''b 

zrur.p/r 'fllL,/W('I npf!. 'IWllUliJ.npt/_Ultt (;- Z-/i UIUl.Tlfi(uub'bbpni/1 fiu~ x UJUl-

1111.Ut:_W~l.U'iJ JbtJm.p JWb' fl wpJ/. .(!/!. f!.'b'1111_'h/~ fill. t.u.11[1n'bwltw'bmf' Jn'-"bf!.' 

zll-/r qnp1hu~p9'b l;t bft1.Utnbb,e1 nr ,etbwp~t/ntf UIUU1frbw"bw1//i.J 2_W['J_!f, 

mtfi Jfr1nt/_np/!9 nt "fUJ~Wll '[nupuJpu11fw"b 2_1.UnWt/P'J1 ,eus1tfr np1 /.pp 
Z = 1, W"JUI 

Po + P1 + P2 + · · · + Pn + · · .. 

-
:..bin£wpwp1 L PnZn 2_Ul(',J!l! 'l."'-'1U1'IJ!rn111_J t { w{i., l;l pw9wpl.w~ itbr-

11=0 

"int/) - 1 Z ::S; + 1 Jp1w'tw1.pnuf1 

(.206) r:.wqwuwp1n{rl1m4hf! 7/rf.hpbft9b1n1. £. f!'b'l-111.ftbtn-f Z 1, ~uu11uflwte 

(X) 

n~ (I)== L n(n-1) Pn.t 
O=U n~o 

dO ,.., 
ff''(l)== ~ n(n - l)(n - 2) Pn' 

a-0 

lJ.1'b 2.'"I'J!bpf!i npn"il.e 'lm'f11Jnul b'b umw9'/_w6 r..wy1U11wp111'-fl/nL"bfJbpfr 

1.Ut_ Juwbpm.J'1 r..wJw"l.wurw11Juw'1i11upwp 'bbpftm1w9f1n1_J hf, · ~urkJwl 

J 1.11flb 1f UJW/i'iwfiwL UUJU1unuf4i1b p[!. 

E(X), E[X(X - I)J, E(X(X - l)(X - 2)],· •• 
rnump1 

E(X) =ff (1), E[X(X I)J = n~ (1).r 

E(X(X- l)(X -2)] =fl"' (I),··· 

b[rlb ILl/'l 1fw[iJbJwmf1~wl[ur'b U"fUJl.111'-J'bbp[! 'ln1mfl1m'b nL'kbi: 
. 1i6 

(207) 



llf19'bhl"'{ X JbJmf'JUJb uhpilwftw'b JnJhS11n'bbl'p'b 1 ~m'bb'iu.ub.J! 

V1=n'(l), V2-V1=n"(l), \·J-3V:.?+2V1=n'"(l), .... 

Y1=ff(l), V!'.!=n'(l)+n"(f), VJ=ff"(l)+3fl"(I)+ 

n , < 1 > l r 20s} 

0 r Pit UI" 1. fll'nzbl ~w1/w'i.11u"w'bm-ftl1m'b'bbl'fr J'i1np'f t;mt~9/11.ub 
A "fWUIUlt..wpfr bplinul'tbrl: m flt/fr l:.wJwr n wt*w/11 1/rnr~br/• JiuJw­

f,,u~, fr"ht_"fliU 'biuk." "'f 'f "fUIU11Ut;UJ//1.1.1b J£Jm {J /'ub UJ11u1!frb b p£.f! 1f n -

ifh'Lm'bbpf!.l 

•f.w'flp np m-fr /nL('IUJ!~'f,lJmr u.111dbJ!fi ~tu'/.tu'i1111+wtnt [J 1m'i/b 111r­
UllUt._1UJU1ifnLJ t 

Pn (m) =C~ pm q 11 -m, m = 0, 1, 2. · · · n 

pw'biud.kni[, mplu.f'iL m J'LJmfil1mL f..wi['"t.ul1w'bmf"1mtt£rft J'iwl''I 

tpm"hl19frw'b "i/r'L/r 
n 

n (z) = l: c: pill qu-m z!!: 

m 0 0 

n (z) = (pz + q)"r 

IJ.1u fnL'b1t9pu..'b £p£.p 1uL'lwJ· 7frf£1,£L.'1£L'"/ /, l!f"l"'tbl'"/ z 1, 
1t11urw'bw'b./! 

n'( 1) = n(p + q)11 
·-

1 p = np. 

n"(l) = n (n - l) (p +q)n-2 p~==n (n --- J) p::. 

n'" ( 1) = n ( n - 1) ( n - 2) ( p +q )" -3 p., = n ( n - 1) ( 11 - 2) p·1 , 

nrmL1Jp9 euur (208) pw'il.uJ.£1.pfr l1mJ.1£Lmt.e 

V 1 =E(m) = np, 

V 2 = E ( m~) = n p + n ( n - 1) p~ = n pq + n:: p::. 

V 3 = E(m3)=n(n-l)(n-2)p:1 +3n(n- l)p:: np: 

0 I' /rt JU '1 2. n 7.lilnU11•£rfr9 l'"''l'1w9u16 /111lpf1,'1, "11nL9 1l'Lp l1111'i, 

/11nmiu'bi[cuo 'lbu11ul'b£r 1 l\1.11pnp11111pu11• '1£1.111u1'i.tL 1, t.t 1/l..t'.'l'i11111l "'J'L.pmL 

iu'b'liuJ, J rt1.£. t;JUt'fL II 7m nrhl: /11n111 m'b 'I £u111111 111111,,.1., l1wm111111/u1•~ 

•l'"t'~"rft [Jqfr Jm{J£,f 111urfrlimt1,u'i1 u"i""""''t! /, 'IP""IL1'"/"'1'b, l..frJL 
1/£11

•
11'/mJ 11b111111ll! l"'l"".J.~ 111'iilt"'l' 1/"'l'afi.'I ::.1,,,,,, l111'1fi'"i1 •/11 t""'l'"l'a 1/ 1111f 

I; /1111 pp J/, 2' 

li7 



n-m 
p=---

n 

m 
q=-: 

n 

tPn paLrJi X ftlpif.f! Uf.'"rn'"t.'"~'"t 1lbJm{J J"'-t I; t,bmk.J'ul p1n;_/uJiut 

orh'h.J!n "' 
X'" 0, 1, 2, 3, ... 

q, pq, p2q, p:Jq, ... , 

n (z)=q +pqz+p2qz2+ ... 
n(z)=-q-1 

. 1-pz 

E(X)=n'(l)= qp - P 
(1-pf! q 

E I x ( x - I) ] = n'' (1) = 
2

P: , 
q 

D (X) = E (X 2 ) - [E (X)] 2 =-p_:__ + _E_ 
q2 q 

E(X)= n-m , 
m 

D(X) - n(n-m)
1 

m2 

UJ,J,f '"Uf.'"9"'-9b'b.e t.brnk.J'"L filbnrbd"e: 

/d'b n rb J: U.Ciljm)u upumwfiwl1wG tfb~-1n1i>J~t.GCibpp qnu!wpJt 
.}finpq !i>ndiljgpmu tiunl_mump k -lllJlJ- UJ_Wuunliw~wfi ub~nl.}(}jllt.fifiht1Jt 

~Gnpq !i>ndi~gpmGbpfi mpuunqpJtutfiG: 
f>rn.f!, 11fi9n'-.J! X k Y u./b~Ul/u "1U1urU1~iu~1n'b JbJ-n,_[il J"'-ttbrc f,1u­

d'1nutiurn1nufum'b1np1nr nL°i.Jb'i.J n1(z) k_ n2(z) J'iJnp'f lpnL'hbfiUl'bbpf!• UIJ'l 

'lbUf..£!-"'-J z = x + y Jbd-n1_fi111nt n(z) J-'bnp'f lpm.'b~9p1n'b 1n'b~1n/u "lru­

.uimt.m~m'b JbJmfilinL'h'bbrfi mpur'"'ll'!'"LP Jtu[JbJturnJi~t.U~ru'b u"'lwuJw'b 

~ruur~nLfilJmt t..wJU1J.mJ'b ~Lfiitp 
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n (z) = nl (z) • ne (z): (209) 
I 

Oqm1_lit"1. w1u [ilbnrbJ'p9 , t.bzm !; uwwbu1l (144) pw'hw~kl!. .[!f!b-

'iour~1.n'l 'IP"~rhrn piuz/11n1J''bbrf1 l1nJ"ln'lfis/im1ft f.uuf111p1 l•r"J!.' 'JPsm.e 
mr1/wd- ht x k y Uf1Um1Ut..U1~1ub 1fbd-m11 ,,,,_ttf;t'l! £. !:.funk wriur' trw'b9 

d-tnr'I t;nL'b~9fiwtbrl!' 
. n1(z) = P(X =0) + P(X=l)z+P(X 2) z2 + · · · + P(X =n) zl1+· · · 

n:t(z)=P(Y==O)+P(Y l)z+ P(Y=2)z2 ·+ ... +P(Y=m)zm+ ... : 

mbuJ!.nqJ (209) f.u11/iu111.urm{tl1m'b f./11f wb qpw 11mmi111uf l/'iiJ! (,,£ml11iut 

tm Jbm{J Jt1Lbf!' 

P (Z = 0) + P (Z 1) z + P (Z = 2) z'.! + ... + P (Z = k) zk + ... = 

::-;; [ P (X = 0) + P(X =- 1) z P ( X = 2)z2 + ... + P ( X = n) z" -~ •.. } • 

• (P(Y=O)+P(Y= t)z+P(Y=-2)z'.!+ ... +P(Y= m)zm+··· J, 

n r1nl111/i 9 1 z-fi ,/ /uum£ uu1l1 1uumfib.u/i/i1L r/i 'I "I',) ml1fi.9t£ f'/' t:..uu/m u111rl• .'1-
'i1£ 1ni/, ymtbtlUtJ!. 

P(Z=O)=P(X=O). P(Y =0), 

P (Z= 1) = P (X = O) P (Y = 1) + P (X =- l). P (Y = 0), 

P(Z=2)=P(X:=::O)P(Y==2)+P(X l)P(Y=t>: 

+P(X=2)I)(Y=0), 
. . . . . . . . . .. . . . . . . . . . . . . . . . . . . 

p ( z = k) = p ( x 0) p ( y ~-: k) + p ( x = j ) • p ( y = k -- l • + ... 
+P(X=k)P(Y 0), 

k 

P(Z=k)= L P(X=n)P(Y k nJi ( 210) 

ll II 

38. lf~ ~wb~ ~wphnp pw2funutt.l:ip~ pllnLpwqp~1bh111!: I. l.mt}rn-
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fimlpuGm.pJndlllLpf1 pl"trintfmlpuG pm2}llnul'~: hfilb ~uunwp1_11,_J b'b n UJ'b­

l1U1/u tfinpJ.bp k .ul'l- 1fonpAhpp9 !"'-['U1.j!U1fi}.J"'-l'P Jau,/w'bw~ A "f1Uu11u­

l)"'l'P frr.uftwf,_UJ9111.Jb ,,,_i,p finLJ'b p t.wiJ.w'bUJftwfin,_Jil l"'-'b[! 1 "'"JUI, p'bJ.. ~ 

uibu 9"'-J.'J uu/_h9p'b.e, WJ'I n 1fonpJ.bp11LJ' A UJIUUIUJt:.wrfo m UJ'isriUJJ PrUl­
'Jw'bUJ'bml'n ~.,ui/_u/b.uftw'bnL/JJllL'b[! Ul['UIUJt:,,UIJUJi/_nu/ I; l:,,/:unkJwL pwflw­

~hni/_' 

P ( ) Cm m n-m 
nlTI=oPQ' m = 0, 1, 2, ... n: 

m-e uiwurwt:.UlftUJ'b JbJllLp,,,,_f, I;, nr/i ~wi/_w'bau~w'b11Lfil ,,,,_iJtl.rfi 

pwzfuJ'w'h opL'b.gf! r:.b1.11k JUl/f, I;' 

-m' 0, l, •) _, n -1, n 

nrc J'b'b,c w'btjau'bh9pi1.e fl.mq wfiml1wfinLpJndifib pr r r Gu tfm qutG r m2-

Junu1': JTI~" ,/ wfilh,/ IUU1""Ul"Ulf, U"f IUUnLlf'(!' 

E ( m) = O. qn +I . C~ p. qn- 1 + 2 C~ p~ q 0 -~ + 3 C~ p3qn-.1 + ... + 

+ (n- l)C1-lpn-Iq + npn=npqn-1+2. n(n-l) p2qn-2+ 
n , - 2! 

n-1 ..., (n-l)(n-2) .., 3 2 1) + ~pqn-* + p-qn- + ••• + (n- 1) pn- q + P"~ = 
1! 2! 

= np (q + p)n-I 

E ( m) = 11p, (211) 

.u11u/i1'.[!t' uiwmmfiwpJi fl.wfiqbu qw1n1_ p•lli umpbtfwmpqmqwfi mqw­

unuf~ fiwl\muwp k t1111pnb11Ji ptlfl L_ tfp t)mpc\nuf UJ.Wutwfiwpp fiwtlm-
11imqwGnLfl-Jutfi mpmwqpJm1JiG: 

ffi-p J'UlflhJUJurpftwftwfl U"fUIUllL,/f!. ftiuph[/r t nrnzhl iJwk_ UIJl b'lw-

1Jw'ini/_1 1'fis"'-.f! Xk-fi A "'liumwl:,,wp/i hpknul'bbp/i [il/i{b I; k-br"r'I 

pnpanul: Un 11hUJJ!"'""" n pnpAbpfr e'bfiliu9.enul A "fWl.llUJ~Ul['/i bpl.t.,,,_J_ 

°ilbpfr ffi filpiJf! ~thpJiw1au9i/_/i "f'"fbu Ulll.UlflJ."pf, pnpabpn,_,/ "fUIUllUt:,,Ulpfr 

Apl.t.,,,_Jf,bpfi [ili/_/i '!"'-""'r' wiu/i'b.[!t' 

(212) 
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•f.w'b/! np E ( Xk) = p, hpp k =- 1, 2 , ... n, "'UJ'" ( 168) pwbwdhf! ltform­

nbln4_, ~m'bbtm'i.t.p 

E (m) = E (X 1 ) + ... + E (Xn) = p + p + ... p = np1 
~ -~---~---n .,,a.,,.,,_,. 

m 1fbJm.fil Jilli, 4_bpnt:.pZ/U1[ UlrU1lU:;UIJU1nl p 1m'itpfJ oq1n'{he11./ nruifw 

qm..!UJr, t:.hzur I; nrnzbl tJU£. m-1! 'lru"'fbpupu.1t: l'pn,p, .pw'bp nr .J!f!.'it­

'i.11up~1/n'l 1pnpabp'b U1'itl1u.1/i1 b'i.t, mph.ft (189) pw'itwa£p :-_w,f wJu"/k 11111 ~ 

'i..,J,'bur'it.J! 

(WS )-p ilunfwaw1t . uir.uurm::..wpp br£,,,_Jtbt'P [rl•Jp 'IP"UJLr"fo111'i1 1f p 

WflUltapb ifrnrdm..f t.u11/u111UJ(I ,(;- pq, ntuurp 

D ( m) = pq + pq + ... + t:q 
n •••i.t""' 

D ( m) = npq: (21:1) 

E (CX) =CE ( X ), D(CX)=C::D(X) 

t".w1Ju.u1w11111[J J"'-b'bbrfo.'I • npn ;_m ,,.. L 'i1.J! A UJIUlllll,:::.,,,rp /, r'"u'i1 'I "'l"' 
111 
-- f:.wb.w/11111_/J/m'b 1fw[JLJ'm1npl11ul1wL 11u1u111m_1/r1 11 'IP"UJL1111p1uf1 11 1Jsn/'­
n 

dl111p Ju1.f u.1'bml1• 

D ( m ) = 1'(~. / 
n n 

(214) 

l;[JL pnpdhpp n ftlfoi/l! a,,u.m.f t w"i11JLr7mfJ1u1L, llll'Jlll UJIUllllll­

t;.,ur/• "t''" 1u'b 'l'"l"'- t:.u16.111/11m.frl 1111"'i1 'IP"'"'/" r11Jrm'b Ill J'I ,,., ,, I' a/, I'"' ,t J.11111111 ,f 
m t 'll'"JI•· l)b,,,J, Ul/"ur, ,/£,) fr' 1/m/ •rnr1aJ, I"" ,f :..,,,s.,,,,,,,,, fd 1,,,r;, !II'"' ,fe 
II 

ft• p .f w/tl£1f1umJsl1111l111/h 11u111111J111L £."'rPl! 1/'"IN' (1 

2. 'lhn.wuun fifl fi w ti w fiwl1 wfim p J m Ci litJ11 l1 I' lU( lun 1 LI"[!: 'I/,,, 111111111'i1p 

t:.1111/ 111'i1 u1l1.u'i.tm [ti,,,.. t'b£ f'P I"" ;/um 1f'i1 I; 

n =0, J, '2 ••.•• (O! I). (:!/.j) 

"f""/Hf a 0 /:,,,,,,,,, "'"'"' 'i1 I;: fl/"' z//f, J' 11/m u1111111'i1/1 /"" '-.. ,,,,}' 11//1 ·tt'i1,, f"I 
t/:m'i1l19pmh1 J:,,,,, 11m/)1fu/infm'i1 

= e -a ( I + -~1 - z'.: + ~ z'-' + ... + a11 z" + 
- I: 2! 11! 

.. 
z11+···= 

11' 

) = e ... t-:11 



n (z) = ea(z - -1): (216) 

llJ nt1UU untfr f! IU ;_/ud Ult UlnUI y/rt b r''J! d nJ'bt111tb11f! 'f u/bnLd h~l.f! 
(W8 j rUltiuahb1.n11_. 

V 1 = a, V 2 = a + a 2, V 3 = n .:i + 3a 2 + a , . . • , 

(21i) 

11.1,m~frum/_ , <T/mu111untfr t;w1/_mtU1ff1ut,,L[J l'nttbp/r pw;_JuJ wt 1f.w/ilb­

J m111/rftU1ftU1t u"imunuf r. /1_ 1/ru"ibrufrmt t.uu/uwiur bt pm;_fuJiut UfUl­

rwilhmrfrt: 

3. l. mtJ mfiutlpu li 1n p Jll t. (i liL p J1 1-hml mum p mputlt pm2 }unuf: I; JJb X 
•6flUU1Ult.UJftmt ,/bJm.[J J,trLtf! f.uu/IUUIU('Ul}_Ull" /_; pm;_/111/_mJ [a, b] 1J'fr2iu­

'-Jwu~11Ld1 trUI P"""1../tl-1111..tl! 'tlfrtjr 

f(x)= J 
l 

1 
a~ x :s;: b, 

b-a 

0, 

b 

E(X)=j_ ... x ~ -
b-a 

a -;_ b 

2 
(218) 

lllJUllllmml, tqmunun w l1wft 1.fb«\ m.p JWG tl"tup b1.flum~ qw~wG uu1wunuJe 

lim1.fl!lH1fim tl' }. u1mmmliwqmG tfbt\-m.p-Jluli nftwpmqnp mpcJh~fibpp Lq1-
2m lpu JI~ r u'f1~ ftm l1hmp libm: 

X 1/h<lm[il l"''i, 11fru"lbrufrwt' 

b ( a+ b)2 dx _ (b - a) 2 

D(X)=j x--~- b-a - 12 (219) 

Sbutm_J £t.[!J nr "l_IUU11Ut;IU~UJt Jb<lmf' l"'t •1/ru"ib rufrwt ~w/uiJUl<l /_; 

Jfrw1t .[a, b] -1lfrp_wftwJ.[!/r br~wrmf' lm.tJr9 k "'J'I br~"'f'"'-f' l"'t w-A".,,_ 
f111_tfts/rmt !;, "f'l! IL "ib"".f! 1_;1, ""i"'"bl, nrnif_t:.buik np.[!wil Jb<l I; llfUl­

uiwt.mftmt JbJ111._fi/ l"'t t.twpmi/_nr iupJb.[!tbrfr JJr 2w~wJ.[!/r br~UlrnL­

fl l''Ltf!, ut1t.ewt ;_utur ht sr1.Ul<l "JIUllrUlt;Ul~Ult JbJ-nL/ilJmfl Ul('Jb.e~hp(! 

Jw[l-bJ mur/rftutftUlb uuiiuuJ wfl ;_t1Lpf.f!: 

1.,mi/_muwpU1}_w1fr pwzJui[_wJ- X "imutmt.m~wt Jbtl-nLf'!wt t.U1Jwp 
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'l"J'"-f!JnLt 4mtbtiut 9"''b~1.119 iuJ ~1.11r'lfr u~'lp'b1.11~1.11'b /, ~h'i1111rn'biult"'i, 

J'ntfbtm'bbr. 
b 

Vk E(Xk)=J xk 
dx bk+!_ 3 k+l 

( b -a) ( k + 1) ' 
~-= 

b-a 
a 

' 

-( -h:-· +_l_)_(_b---a)-[(-'~~-~y+l -(a 2-~ /+l 
IJ.JuUfflUnq' 

vk = - 1
-[ bk +abk-l +a:.!bk-'.! + ... -+a"]· (220) 

h: ·- I 

I 

0, /,{JL k·'h 1,1.t,,, t. 
P·k= (b - <l)\\ (221) 

--- · 
2k (k + l) l.[JL k.S, 'I"' J'I t: 

4. 4wqwliwl1wlinq>J11• liGIJpl1 li11pll'tu1 ru12)11111 1..1': l;/JJ~ X ul"'"""::,.,,,_ 
""'t 1fbJm {J 1111'bt mt/r 'imr1f ml riuz/1111uf, tr"' /11111111 {J l'"'i'[' l11fr'i1/• 

(x-a1 2 

1 l' - '.!~ , --
f (x) = - . r-= ::_--::- , 

a t 2:: 
- oo< x <+oo. 

l +(-: 
E(X)=r-· . 1 xe 

'J • 21"':., 

l +j'!" 
= - - r:...,-= ( x -- a ) l' 

; )' 2rt 

It -;i1" +<» (' l). 

:.: ' :: d X + ...:. a, __ \., l' 

; ' ~:". ~, 

.J! 111"11" ,, I' """" 2/r'i1 /1'i1111l1 'If'"' If! t;,,,.,, ,,,,,,,,I' I. 'It' II 1 I•, I•"~ 

+• (l-aJ~ 
J (' · - - :ll . 

; ·.r~rt.l l' - dx=J, 

It 1) : 

dx =-



+CID 1x-a )2 

D(X) = -r= (x - a) 2 e -:i- dx 
} \') --')o' 

:; l/ 21t .. 

. (l-j1)2 +CID (~-3)2 

D(x) - 1 [ 2 ) -~·+cm 25 -~d] - _ .r;,- - o ( x - a e 
1 

+ o e x = 
w l' ... :t ,-OD 

+OD (x-a)Z 
1 .. ---

= a2 o y 2n j e :!:~ dx = a2' 

-CID 

(1.- a)2 

lim [ (x - a). e - ~] = 0: 
X-> :::'.:., 

a=E(X), ~2 = D (X), (22.2) 

~u1uJriJ.eiJ' 3 "fUl/1wJhurrf! "l.UIUJUl/;Ul"Ult J'hJ-m.fil1wt 1fw(JbJu11.n/r'iw'JUJiJ 

U"JUIUllLJb {;, /ru~ ~2 "fUlruofbUlpf!' WJ'l J'hJ-n1.fil1wt 11/tu"fbrufiwt: a 
Nf'"f''"Jburpf! 'fntiJ.111.J' !; p.w2ltnfwfi qblimpfl:li: 

lJ.t9iiht.f! 'fhilurpntw'Jmii J nJ'hturthrfr ;w;_tJJ wt/!: f? u111 umt.J mil-

JauiJ 
+.. (s-,.p 

1...1., = E [ (X - a)
0

] = ~-j .. (x - a)'1e -~ dx = 
•. J • G" l' 2:-i: 

-CID 

-· 
l:rp n-e 'Jbiiu. f'/11/_ !;, bt[il/rf11nh'lr'"L'"!frt t 11 e 2

:1
2 fm'h'Js/riu'h 

•1mn'h111.J !; !-Jr ~b'hui l/mt.fi'Js/11ufi. WJ'I "fUltn{,.wnni/. P.n = 0, Jruft "'Jt 

7 h"l.f!"'-"' hpp n-e 'l"'-!'l !; (n = 2k), 'Jni..thf.Jw'fl,e 

. (X-a)2 

:...1.2k=--== (x-a)· e - x= 
1 ,.~ k -~d 

~ " 2:t .. 
-CD 
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= 1 -[ - o2 (x - a)2k-2 e 
o f2n 

(x-a)2 
~!+co 

+<» 

+.(2k - 1) a2 J (x - a)2k-2 e -

+co 
=a2 (2k- 1)-~=. f (x -a)1k-2 e 

:; y 2rt 
-co 

== <:!
2 (2k - 1) !1-2k·-!I 

(X-il)2 

lim (x - a)2k-t e :.!;'.! ~ = 0 
X-7 ..'...., 

+• 

r + ·-<» 

dx] = 

__! = s (x - a)2k -2 e 
G Y 2tt 

dx = !":..'k 2: 

[J.lu"'!/iunq' 

!1.!k = (2k J) ~2 ll·•k - ,, 
I - ~ 

P·2k = o2 (2k - J) a2 (2k - :)) fJ2k 4 = o~ (2k 

J12k = J
2
k (2k - l) (2k - ;) ) .•• :) · J ·Y·o' 

p '"19 .f!w'hp "I' Po = J' "'1,£,r;, 

:.L211 = I . ;) . 5 • • •• ( 2 k - 1 ) '!I. I 

If wu'i.r wqnpw"'f£ u' 

/•Jwtw1n4 'hnpJu11 /'w2/111fmb l1£Lmt•'1isml1m'h 11'111f11Lm'l1'11'/'i l1u1r£ 

iP t ( 209) pu/'llwa/1£1,,,4 ,. ,,,, zL l 'i11ul1 I"" z/111/wt "'t'l/'t 1ul1w'b ,}',,,J'l,'11ur -

""re1 

bnpJml pw;f11J1u'b 11p1f£.,,f'P"'/P 'l"l'').,,lt/1,9t/ A= 0, Jrul1 tr".'111111•' 

5. }.w~wGw~wfim ,(<} JIH filil1p(1 gm 9l WJldi l'lD/)lltu 1f: f;/J/, X "l""""'­
f.w~w'il J/,~11Lftl111L'kii ,,,_t/1 9"'H1."'//r'k 1•u12.f111111f, 'h1,,,, /11111m/rJJ"'~'(' lu/1'11/1 

JS5 



J J. e-1.x, 

f (x) = l 0, 

QD 

- r -·i.;.c 
e dx 

'o 

x 0 

x~O 

1 -),;( ,CQ 1 
--e I=-, 

f, ,0 i. 

tim x e-1·x:=lim x 
=01 

X "lwuiwt..w"'"'ii JUnr_/11wft k-p7 ~wpqfr "~'l.pLiu~iu'it JnJb'inne'· 

Vk = i. S x•e '·' dx = ). ( - ~_" e ->< 1· + +J x H e ~'·' dx) 
0 ,o 0 

(224)1 

xk 
Jim -·-=o, 

e),Jt 
x ...... 

~ k-1 -),JC 1 j x e dx = T V k.-i: 

0 

(224) /)wqwuwpmfl1ruLfi9 umwftnuf bf,J! 

lS6 

1 1 T 1 1 l 
Vk =- k (k - I) . \:k-2 = . k · - (k- 1)... · 1 • V0 A I. I, /... i. 

E (X) = 1 

I. 

k' v .. =-· 
"' • k , I. 

1 
=-1 

/,2 

1 
D (X) = -: 

/,2 

(225) 

(226) 



39. ~Wl[UW2_Wlfl UjWIRWfiWlJWb UbDRL(()llUb pbnLpwqp~2_bhpl!: Grlr 
~imp Z = (X 1 . Y) "IUJUJUl;;UJ~UJb JbJm[IJU1b tf}l2~fi ~wJ' J'w[ilbJwUJ[i­

~ml1wb IH'f UIUlll.J ( J w[il U"/UJUnLJ) J111zif1nJ I; ::.Jrn,/1. J'"l b rfaw+ if.b~wnrf!' 

E (Z) (E (X), E (Y)), (221) 

n pp qnnpqJi GwmGbp G b G wn.w GO.~ 6 upuunu h m l1w fi t.fb.\ n LJl JnL G libp l1 
lfhpfifibpl!: 'rf1u"lbpufrm'b uw::.Jiu'bhlm ::.iuJwr J'1119LL'b.p uhp'hwl1U1'b 

h ~b'bmpnbw~w'b tf nJb'bw'bhp/1 quu1w6friupe1 

br~twp Z= (X. Y) "lwmUll.iu~mb JL<l-mJJ,w'it (k, /)-p7 ftu1r'lfr 

ul1qpfiwqwG. UntfbfiUl ftnttJ.m.J' I;; xk k yt UfUllRIU:;UJ~UJ'it J'bd-mf<l1m'b-

'hbrfr mpmw'lf'l"'l'1 ilfr2fr'ite, w111ft'b.f!'it' 

k, l = o. l, 2, ... 

JbJ111fJ1m'ite1 b/tlb Z=(X, Y) Ufiumwr.w~wt qbl1mnpp '1-P"~rLm "l""­

mwt:.w~u.r'it Jbd-mflimf.t t' Pii (i, j = J, 2, :), ... ) rw;/utfw'it opL'b.J!"'/, 

WUJUI 

V kl= L L x~ Y~ Pij, 
id j I 

/iu~ hf'b Z = ( X, Y) "liuuiwf.wl1m'it Jl.•hu fJ 1111 te m'iteSu1 t;.""" 
l/wt 1/Lqmnp I;;' f (x, y) fr11n111{J1w1fr 1 m"lw 

v\, = J J X h y l f ( X 1 y ) d .\ d y I 

(:!W) 

( 2.'IO) 

f/"uwbu11/n1• 11£"1.J!"' J V ko = E ( X ") ( k = 0, J, 2, ... ) 1!1,dm /ti l"' '11/! 

x "'/IUUJU1f.u1l1mf.t 1/LJ.111/tl JIUb k· P'I l1U1r11fr 11"n.JM.1u1b t, ""'' vfJ, = E( y I) 
(/=0, ], 2, ... ) 11£d-m/t11m"kl!.' Y "l""nmt:."'~'"t J£J111/d111111 1-1''1 1111111· 

'II' 1ln11£'it1111!· 'tfrt'iuumf'im'ittl~rfr ,n, 'l1;m'itu.r11,,,JJ1mt m'bf1 V 11 -=E(XY) 
J,,,f£t111e1 

l;t,fuw1/1 Z = (X, Y) Uf•11111111\ml1w'l1 ,J'/,,),,,/lt"'1' (k, l)-1111 1111.11"1/• 

l1bliutpnHwl1wli d'ru.1'111iu1 l111N.m1f (- (X - E (X))l< 11. (Y - E (Y))1 111w· 

111m\u1ftiu11 ,IJ.,f},,, /ti I"' "b'b£{1/1 mruuurll'l 1111/r J frppbf! 1 111111/i'bJ)'h' 

l'·k I = E ( ( x - E ( x ) ) k • ( y - E ( y ) ) 1 J, ).; , l = 0' l • ~; ..• 

11/11)111 /ti JWhf!I l;[J/, Lr,/11. 1111/1 Z = ( X 1 Y) u1u1111111t:.1u'tu111 1/£/J""'f'l' 11/wlr 

{'£ m "/"'"' wf.1ul1m'it ,//, J,,, /ti I"' 'it t' p ij (;, j = J , :! , :J, , .. ) /""? /1111'111 ~' 

fl/I/, t4!111J I lllUJIU 
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(232) 

/111/1 b/ih br~tiu+ z = (X, Y) UJUIU1Ult,.LU't.JU'iJ Jbd-111.fil1m'bf! witet11r..iu1.n1 

UJ1UJ1Jm/)w'tm'ii Jbd-m(IJm_'i,, I;' f (X, y) fuu11n{tlJu.rJ'p 1 W"fUI 

-f- CD 

P·kl = s (x - E (X ))k (y - E (y))l f (x, y) dxdy: (233} 

l/'uu/inutJnr 11bUJ.f.!.111J P.ko = E [(X -E (X))kJ, (k=O, 1, •• .) 
1f£Jmfil1m'iif! X UJ'"miut.w'tw'ii JbJn1./tl1urit k-r'l l1iur'lfr 'tlif1tnpnitu.rlfwb-

1fnJhit1nb I; 1 Jiu't 11-ol = E [ ( Y - E ( Y)) Ji (I = 0, I, 2, ... ) JMnL{ilJnLitf!"' 

Y UJu1mwr..1ul1u.r'i.r J'/u}111.fl 111.1t l-r11 'Ju.rr'IP ftbit111rn'iiw't11.1'ir JnJhi11ne: '1ft­

rm""'-f' Jmit'iihrfi J£p JbJ h2_wifw~m .. f'JnLif '!'-ifp 

(234) 

1fnJhit1.ne, "rt! ftnt_tJmJ ~ X k Y UJWu11ut:.11.1'twit JbJmfilt"'-'i/iJhpfr qnnb­
uwgfmfi" 1lnJl/'bui. f..b2ui I; mbuitbl, nr 1i_nnbuw9frn"i, JnJllbme Jftm­

tlu1Jw"i11u't r..uitJ111uu1r t"' 

p. 11 =E(X · Y)- E(X) · E(Y)1 

f;fJb X h Y "f1UU1U1t:.w'twb JbJllL{l/nL''i/i,bpf! u.rilftw/u hf,, JfiJ1wf.t9p9,. 

"'UJw UJ'"P'I. t-, np 't_m1huw9frnit JnJhitml! l;,u11J.iuu1.Ur t qrn1Jr1 nrntJ­

t.bmk U1J'1 7b"l..f!nuf 

tJ-11 =E(X • Y) E(.X) · E(Y)=E(X) • E(Y)-E(X) ·E(Y)=O: 

1..m'tU1111.Urlie f!.1'11t.iuitpiu"fb u ~ftzui jl;. ~nn£ uiu,9Jrn'b JnJb'bme ftwrnri_ t 
f:.wi/t»UJupqhl 'lP"JP itwk ;w/uJ"'l Uf1U1.11wl\wftiu'b Jbd-m.fil1nL'i/hhpfr t:.wJ'U1pe 

lln 'lbU/.J!."'-J X k Y UJ"'urwt:.w't_wit JbJmfrl1n,_f.t'£'1pf! 'tntt/_n,_J b"b 

~ lpmhi wgq wb-: 

UfrJhuirfilt Jm111pfr9'"it\ 

B = ( P.20 

P.11 
(23ii) 

iu'ht/_w'iJn,_J b'ii Z-;; ( X, Y) brltt_wp UJwmwt".w~w'h Jbd-m[lpu'h finn..buu1-
glrnfi 1Jmmpp9m ftu11I qJnm1bpu~m: 

X k Y "J1.Uui11.1".1u~111'h. 1Fh#111.fil'1mitithr/r ljnn..buwgfltuJ~ fxy qnp-
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<t\mq~g qnpJ.nuf k X k Y tqmmwfhuqwfi ub() mJ> jtn.G libp ]1 lpmlJlJUl­

~pnfi unubGmp h 6pw.Gg ufl2rfi .vwnwqnrnwJ}1G 2bqnuf6bpj1 mpunu­

qepJmtfl tiwpwpbpnq:tJmJie, iu1u//'ir.et' 

fxy = 
.;_iuJ 

E{(X E(X))(Y~_E(Y))J 
fxy =}tr E r ( X - E ( X ))2] E [ (Y ..:_:-E ( Y )F] 

(2.1fi) 

.Jbat•Lfil JllL"h(!l b[ilb x h y "fUIUlUlt)IU~Ulb J/1am[J Jllt.'bi.hpb mbf1us/11 bb 

.JJrJ1w'h9Jr91 'hpwt9 'tnllhlJ'"9Put//r 'fnpJ•ul1fr.'Jl! t..uuJ.iuuiup I; 'lf'nJ/1, 

J1U1J9 i.piu C[pn Lfrtb1m9 1 f!b'J.t.,U1'j,f,.u"lb11, lP l'..butl"11J "l"'uimt..w~mb 

Jham.[J 1111.!ilbbrfr iui.'t_wpmt.[J l'"-bf!1 

'IJiuuiwtliulfm'i.t JLanLflim.t'hbrfr l1nnbuiu9 pw1/r 'l"..rd-u1lifrsl! rw,9 w 1r­

.c.w't iup<lh.entJ. j_p q£p111qw'L,9nLJ' J'bftp9 h r.wyutuiuptJ.11t.J I; 1J'L~p l1wJ' 

.Jpilnw Jh't_p J'piu1,'h tuJb 'lb"IJ!"uf1 b/Jb "lwmutt.U1lf1ub 1l£Jm{J1111'bk 

'11hpp Jftpk 'f"JllLfilJm..f, m'bp qd-wJpb 'tw"JI /•pn.J!I 7p111bb.p. 

Y-E(Y) '2 

V D (Y) ) 

""fUIUlutl.wftiu'h J'Ld-m.{JJm'hf! 1 ."f'l!. pm9u1111ul1w'h J.I; J, "l'P 1IJr2/li.t "'l"l/'J'/.' 

,,,., }_ pu19wuw~m'b {ti Jr•/ t' 

E [( 
·'x ~0 __ E<_X( x) )_ Y - E ( y) ):rj 
r -- ± -.,; .--cb (Y)"- ~ Q, r:1.1ir 

E f(X - E (X))2 + 2 (X- E (~_»:_<Y_-:-_· E (Y)) + (Y E (Y)F I= 
. D(X) - t'D(X)·D(Y) O(Y) 

EI X - E (X)]2 
D(X) 

E(X))·(Y-E(Y))I + E((Y-E Y)):!j 

Vl>(X)-D(Y) U(Y) 

= 2( I + rxy) ;.:~ O, 

Ir xy ! . J' ( 2,'J,o;) 

l/u11u91_iutl urnblm{tl /Wb JJ, 2 l\iuqu111u11"'' /ti Jm"h u1lu1/• m 'hp 1l/11f J•m(l1 "'J'j, 

11£ "l.f!"'J 1 £pp l.uuJurnm11111{ti1111.b u1lu1Ji 11L'bJr ( 2.17) 11111'1,J_ m {J 1111"i1 1ll1f 1 

npp ,1£ "I.em J 

{:!.*If)) 



0 r" it UI ~ 1. 1..iu;.iJbL x £. y 'IP"~rbUl UfU11nlUt,,IU~lU'b Jbd-mfi11mit­

itbrJr ~nnbua19foa11fr qnpd-iu~Ji9e 1 bpp P"'2/11Jiuil opb'b.J!f! mr1_"'J- t t.b-

ml.tliul "''l/nLum~ni/_' 

l>Z\ 0 1 2 3 4 

I 
p 

1 0,03; 0,04; 0,03; 0 0 0,10 

2 0 ,O:l; O,O:J; 0,10; 0,05; 0 0,25 

3 O; 0,10; 0,10; 0,05; 0 ,05; 0,30 

4 O; 0 ,05; 0,10; 0 ,05; 0 ,05; 0,25 

5 O; O; 0,03; 0,0.t; 0,03; 0,10 

---

q 0,08; o,~4; 0,36; o, 19; 0,13; 1 

~iu;_iJ.nLJ b'b.e 'biu/11 X b Y Uf'"miut,,iu~UJ'b Jbt!-m.p /"L'bitbrJi Jfitfo'b 

mrtlb.e'hbre' 

E (X) = 1.0,1+2-0,25 + 3-0,3 + 4.0,25 + 5.0,1 =-3,00, 

E (Y) = o.o,8 + i.0,24 +2-0,36+ 3.0,19 +4.0,13 =2,05, 

nrfrs t.burn t,,lJl;_i/_nLJ ht.(! x /.,_ y UflUllJUlt,,lU"Ulf/ Jbd-nLfiJ"L'bbbpfr 'J/iu­

Ufbrufriu'iJbpf!'\ 

D (X) = (-2) 2 ·0,l + (- 1)2 -0,25 + 0 .0,3 + 12 -0,25 + 22 .0,1=1,3 

D (Y) = (-!2,05)2-0,08 + (- l,m>)2.0,24 + (- 0,05)2 ·0,36 + 

190 

+ (0,95)2 -0,19 + (1,95)2 -0,13 = 1,4: 

l'-n1ZIE(XY)-E(X)·E(Y) =- 0.1.0,03+ l.t.o,04+2.1.0,03+ 

+ 0. 2 . 0 ,05 + 1 . 2 . 0 ,05 + 2 . 2 ! 0, 1 + 
+3-2.0,05+ 1-3· 0,1+2. 3. o,r+ 

+ 3.3.o,,05+4·3°0,05+ 1°4°0,05+ 

+ 2. 4 .0,1+3 .4.0,05 + 4. 4°0,05 + 
+ 2 .s.0,03 + 3 .5.0,04 + 4 .s. o,o3 -

- 3-2-05=0,60, 



HtLump 

0 {' p ii w ~ 2. X UfWUlwt.LUqw'b J'bd-111..{J 4m'b[! f.11.1rjwuwf''"ltup {; 

pw2JiuJwd- [-I. l] 1lfrp_wlf11.1l.J!"'-J', h y == X2
1 flrnzbL x /.,, y tlflUUllU­

t:.mqw'b J~bJ111../l1111..il'bL·pp qnnbll'"9PU1/P qnptTU1l[p9f!.t 111..tbt.f! 

E(X)=O, E (XY) = E (X 3 ) =0, 

-mpbd'b p. 11 =0 k fxy=O, /rlbUfbUJ X £. Y "'1"'111iul:.w'tw'b J'Lttm/tl1111."U­

·Lbrfr J'p£'- 'ln1n1..{I l"'-b 1n'bfr tf!11'-'h't.r1/!11'b1ul ~Ul"fl 

S-t_wtfrw'bp Z = (X 1, X21 ••• X,J "lun.nu1'.w~wb J'bJ111-{rJJU1b J' Jr 2 p ~1 
.JiwJ' J' w{JbJ'w1nJr'tw'tw'b u"lwum.J' qnt_ qmJ' I; t,bU1£Jwl S-}.wquubp iJbq­

.111 ,, {' {!' 
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·"t•fr qnn(''ffi'biuui"Ubt'b L'b umwtJ./li, "lwuru.1::.wl1111'b Jbd-111[J1111'b'iibrfi tl'Ji­
.2/i'iitbrf!.' 

f;[Jb Xi I.. X j ( i, j = J, 2, ... S) "l"'""u::.1u'tiu'ii J'J.,J,,, [J Jmbbl11rfr ~n-

-tthlJu.19/mb 1fn1f£tuie t;_1u'butl1L'b.p :J.jj-m/, '"""!'" -::.-1''1 lt""l''lP 11fiJ'lonrfift 
1.f IUU1(t/i9wt \ 
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:1 11 P·12 ... :11-.. 

R= P·:.:1 lJ.22 
... ~l~..; 

( :!4 1) 

\ !'·-.i !ls:.! • • .. !,,,-~ 

'"t'I' 1u/uu11/"t' Ultq1w'biu11afi 1/(1111 'l"''b'/"'I 1;,1.,J'L.'bu,tl.1,l! tLr~•uJmY~"" ,f 

Lt m1[wJ "'i'umwC.w~wb 1fL,)m/J1m."h"hLrfi 11fiu"ILrupw"ul11•L'i ""J.1/m 11' t 
u11/l"'l S-J_11u/uu'iip "'i"""mt:.wl1w'b d'£,}m/rl1mt lpinL1Jtu9jrnli 1ftumpl19u1 

J1mJ' 'l lrnllf. lj rufnu: 
(} (' /1 f., IU ft ,'J. ,\'iJ.iuJ- l z = ( x 1 y) /.i f'fJl 1111/1 U/1111/llllt:_Ul~lll'IJ 1ll1 J Ill -

jJ J"' b, "{''fl 111 'it p 'bn11J'111 l t:.1111j1U'bmqu/i1111 fJ J m tt£ l' P f'UI ," /11111 1l. ~' /"" 

}11111111 [ti l"' it I!' 
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1 
f2(Y)= . . 1- e 

a2 , 2n: 

ll1umb'l'19 w'bJJrr.wUf.lw t.hinh.m.J {;, "r 

E(X)=a1, E(Y)=a2 , D(X)=~1 , D(Y)=a 2, 

(242) 

Z-11 61Jru"'lhrufiw'b uu111/i.twl"'- t:.wJwr t.w2_1J.b'b.J! Z-Jr 111 y ~nnbuwsJrnL 
Jn Jbtm f!• 'tm"bb'bwb.J! 

<D "" 2r(x-a 1 )(y-a2) 

E ( X · Y) = 2rt rl
1 

(l: y i - r2 J J x y e 
----+ 

-- --

E(X·Y) 
m • 1 l x-a1)2 (x-a1 )2] 

S X 

"f Y e - 2(l-r2) -r- + (l-r2)--2 - d d 
- -~----:,.-..------- "2 a 1 a 1 X Y= 

2;: ~l ~l 

1 

- .. -Ill> 

.. 1 c)'-a2 x-a1)2 
-~ --r---" 

dx Sy e - ) "2 a 1 dy1 

-- -CID 

U= ---r--I (y - a3 x - a1) 

f 1 - r2 <12 at • 

-co 

1 dx+ 
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~__.:_ x 
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c~ + IJ1 • iJ .. :::1 
J • -

E(X·Y) a1 a8 

fxy = E (X· -E(X 
=r: 

dx = 

) 

{ 21.'J) 

/;fr!/, X /, Y UflllU11ut:.ml1w'it ,fl,r}111/JJ111~1~1L['/! 1fr'bL'i..r w'hl1uz/11, l1rurL­

U"'.'JP"'t/' r 'l"l''hul1fit:1l! t.1111/1111111111 '""~'" 111•nt/J; 1:'"'111t:.111!1u111ml1f!1 l1/Jb­
l1nllLuu1.'J/1111tf1 r 'l"l''}wltf1.'Jl! t:.1111/1111111111 l- 'll"'//1 1 :.u11Jw'bml1m~1111/J1,,,'i..r­

'il /; r /1 r UI ;f111f UI h f ( X ! y ) /11 u1111 /rJ ! Ill ~1 f! l/i11, ,, f, 111!111 b Ul 

1 
f(x,y)=~~ _ e 

-·· '1 ·2 

I ' a~ 12] +--·-
_, -

l' 

,,,/,,,,p''''' "f""'''JP.'J /, 'll""'tm.IJ~"" 'r /;~'./!• ,,1, \ /, \" "l""'""t:.11111,,,c;., ,f£,)1n­

fJ ! "'~,~,/, /'~' 111~tl1111 /11 !.'tn U. Ju u1 j111 n cj , 1, p J, ( \ . Y ) I, 1il12_ u11ll U[ m unu Ii ui 11 w (i 

1.J'IJO 111 p Jill lip tl IJU1l1111 tr J. ti u11j rn Ii udpu Ii 111I'J111 lilibp Ii I, I' 11~ u1•f1 (in p1fwt 
rw1l11Lludir~, mupu X Ji Y 1rf,,,lllpJ111 tilil,pl• udilpulu L!tlil>pn. lhllll'wp 

rnlitipm•H>2lll J. 11 j'tutlwpuip, "I' UIJIJ dl,Jln1pJn1liliJ,11f1 l1nnl11Jm9JnuJl1 
'{llf1c\lUld1yp lilutlmmup tlili11 r1p11J!1: 

( :! .'J.j) · /1 ::.1111f ma Ill f ~I 11/rt1111/6/'11/1111~1 /f'111f /1111,/1 lJ "',IJ /111'i1 1f IJIUI f' J•,'J 111"i1 

l11/1'i1/1 
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,, 

I 

r 'i "":: 
(:U-1) 

l!J3 



s-1 cr1a2(lr-r:!) ') 

l ' 

< ( 1 - r2) , 

n('/1 ~LLJ'L'IJU1'i1Lrf! /11ui111.frl1iu'ir 9 11L9J.f1 9nrO-wlf/1s'irLr'ir L'b: IJ, 111n/1 l~rlr 

1. unfo h,, r11lw L 1•w zfuJ' ush /11ui111fil Jt1L hf! l1iurli LP I; 'f rL l 

2 2 

1 - ~-L Y c ij c xi - i > < x j - (! j > 
f (x 1, xJ = -

2
.--=-,--- e i 1 j i 

(2-JU) 

inliU.j:! 111/ J ,, ['UIL '1. B-'ir ( x I' x J L r~t UI 'P Uf unn w/)111l1iub ,fl., q"' I"! Ulb ,, n -

llhlfUllJfin'ir 1fmwrfi.1J1Ub I;, A= (al, a2)-'li 1fU1[Jinfm1.17pf1u1~U1b ''"fWllllllfb 

!; , p114 C (Cu) 1lU1Ulf'P!l"''li B J' m1r1pp91u4p /)wft1ur11111,a 1f u.rmrft.l/111~1 I;: 

/,.''li,,i)uJb[IUl"fl' u, li[Jh z = ( x IJ x2, ••• Xn) n-1_u11/11.1..1'lip UJlllU1U1t..ud1w'li 

,JLJmfJ /Whf! L'h[J U/r't•/rnJ' I; bn[11f "'l pwzf111!111bf! ( 1.U) /umm[d J uuf f'J 

h I''" J~UJ /rl h ti' uun pl1wftUJ~1 ""l 1u1111u.f I! ftLPh p 

A= (a 11 a2, ••• a11 ) 

'i_Lft111nre 1 p11ft 'IP""lhr11f1U1b ftU11f 11n11huwlJpn'h J'U1Ulrf1,9 m'i/ B ''"'"'l'P-

9w'b ( J.!J/j), n rl! C ( Cjj) tfnpd: '"IJp,9'bbpp,9 !1tuq1f 1f w<>- J'u11nrp,9•u[p /)111· 

Jiw1fw/1J. J'iuuirfo.9iu'b I;: 

40. linnliuw9flw: 'tpmmpfth'b.J:! Z ( X, Y) brlttt.u1f "l"'urwt..iu~u1'b 

J'bttm-!J /11Lhf!f l.,1n11nbp !; J nr h[ilb 1fh't UfUIUIUl/)lllft1.ub J
1

httm-!J j11Lbf!. tpn11-

{J,m_ J' f!.hl/llL'inn.J' !; nrn zinJip mpJh .J! J J' !"'-" Uf 1.UU1Ul/}wftw'ir J'lithn{J Jiii.bf! 
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.pni/ 1 Ul"f'" X = Xj "f"'J'f w'h11LJ' Y ~1U111111t:.mfiw'b 11/iJ-111/il Jlllh "fU1Jtf111-

bm~1u'i.J pmzfuJ'iu'b orb'ir.gf! litft'irp 

Y' YP Y2' ... yk, i = l, 2, ++• n, •••I 

p;I, P;2, ... pi~' ••• 

JiulJ Y = Yk "fU1/J'1uh1nJ' X "l.U11111Ul)1UIJi.u'b J'lulmfilJ111b "lw/J'U1bu.11Jmb 

pUl;,/11J' I.Lib orb'b.pf!' 

X 1 , X21 .;. XiJ 

p i~k J p ;k J • • • p ;k' ... 
k=l, 2, ... m .... , 
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UJ1.U!Jw'i.tm~wh /uur.ri1fclfuLhf! ~tftbp 

f(y/x) 
f ( x) 

ju1!1 Y = y Uf u1 Jd UJ"b111.ul X Uf mm m :::.111/1111"11 1f/, ,) 111frl!11151 "I"'! d111<i1111~w'i1 

juuun{J !m h /!.' 

f(x/y)= i ( x' 

f (y) 

// jllL"j/iib f7h b'l.J I 

X-p" Y-J1 "'!"UJP"P l1111/111fm1}mf<l1111'i1 ,,1,,,,.Jlllttl 111u1111J' J,"j,, 

X-ri £ Y -[l q m(i1J 111 ti' b li lprn 1J I j mg jrn Ii lpuui11 tl'l1?, f pu d \ -11 Ii 

1Jl12_fJ q llJlllf" Jn di 111 lijl ll'rn ), I jUIH J1 w: 

l;[tll.i x -/! h y -{! lflll"iJ1/1111J' 1151 f11111f1 f!lll.'J/11t"i1 l111111J/1 ,{/,PI 
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1f h lj Uf 1.11u11u t:.1uf1111'1.i 11'14,)111 /d J m"i1 1111 ";111/J/1 "'I"/ J, .p /1"i1 1.11111' 111 "I u111rr1111/1111111111 11' 

/; 1f t 111 11 "/ 1.11U1 u1::.wl1111'i.1 1f J, 1} 111/rJJ111 'i.1 n f'"; 111/i/1 "I"' J 1J"111'i.1111 l1111 'i.1 11' 111 /d l11f w111 /1-

l1ud1iuit UUf UI 111/'u1'i.1 Ill t"' '' .p. Ill J 11 /1'11.p'i.1' "I"'"'"' ::.111/1111 'i.1 1/'/, ,} Ill /rl ! 111 'i.1 Uf Ill J "''" -

hml1iu'i.1 1f .u{J£1f111111/1~111/1'11"i1 111111111111111'11 11'1111" 111111111m::.111/1111'i.1 11'/,,),,, /d 1111'1.1 

q,111cu11,11pw'i1 l1 ll1f'l"l'i1 Z (X, Y) 1. 1.1111111/1 ,,1m111111::.11111111'i.1 1ll.r)111/rltm'i.1 

t.u11fu.r('J £/d/, E\ { X )-111/ 'i1,"'111'i.1111/1/1'1:1.J• X • /1 "J'"!'fw"i1w/1w'i.1 1"m/Jl.1l111m/1-

/11nl1111'1.i ULLJt.LllllllJ'11 Y-/1 "1"'11/'m'i.111111', /1 I-' (Y)·tfl( Y·/1 111mJ1fm'i.1111l1111'i1 

1f 111/<f /,Jm111pll'11//"'l1 111111111111111'(! X · /1 11/111/ tf 111/1111 d, fl'"" t11'i.1111L.p 

L.( Y ) c: tp ( X ) 
" (~41) 

E ~ ( X ) ·~ ( Y ) 1 

111" f..1111/11111111/'""n,1.I 11 111111/1111/' f,'i.1 nlJ111ilJ11j1u1Jl1 liu11ju1uu1p1111l'libp. 

11111111pp'i.11./ Y-11 I""" X·/1 ,,/,,//,/111/11111/1 :.1111/11u111111111d, /111!1 /,/,/If'"/"//'' 

X-1! 1111111 Y·/1 11l1r1rl111/11111/1 C.1111/111111111111111'1 fl·L1111l111/1u11/• .;,,,,,,,"""l1111d­

'i.1l111/1 'll""•'lJ/rl1'i.,/11'/' 111111/1111[ /,~, n l1c1pl1uj1tujj1 11•'11p: 

·/~'i1'i.11"t'fl/,'i.1.p 1111'1.1 11'11111/11111/1111 ,11"'/./'/'i 1. 1•1, 11f,,1t,f.,,J111•tl• ,1,H,1,1, 111 'f/"l 
L~,, Wf 11//11 pi1. 

E (Y) =- aX +b. 
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11111 11bUf.pm1f nrm;:_h'b.p 1 pb ft'btUfL" IJ.w11wwi;w1ur1/b'L a, b, c, d "l."'­

l''"J'fu.nt•hre Z = (X.1 Y) "Ju11nwt.11.1f11n"h 1f/;JmfJ1111"i1 11'L111Jrl1u'lrbrft Jft-

211.'J"'/: 
l;'b{Ju11u1L'b.J!, /tll.r Z = (X, Y)-e u/iif!'iu1t..wm Ufwmwt.m'tm'i1 qhlJ.wnr t' 

f (x, y) /11111111/dJunlp: fl.!'I 11-l1Uf.J!"'J X A Y Ufwmmt.w1J.1n"h 1fhJm{J1m'b­

'b/, ''" /11111111 /tl /lit 'i./i.JL re ,f:.1111! Wl'f IUln u111/11 mb mrwr Juft'bh'b 

f 1 ( x) = s f ( x, y) dy' f~ (y) = J f (x, y) dx 
00 -a. 

11 

E.(,·)·= 
.'\ . - .\ y i (y x)cl y, 

b (2 48) 

f:.u11Jm""'l"l111"i1 UJ1Uf11111fli1n11hpf! 11(,nzl1l111 t.11/llwl' 'h't."11nb'h.J! 1 np f:.uu/w­

"'"l'Jm'b Lt•'t.m Jw11lipmJ cl'n'hq1111f b"b Uf1Umwt:.wl11ub J/iJm..ftlJm-"i/'ii/ip1 

U.'h,9"bL lr11.J 1f 11.1/tlb 1f mm Jt~111l1w'h "Uf'" 11111.J'h/; 1•fo"i1 1 IJ.m 'bb'b mb.[! 

E( (Y))= r f1 (x) (Y)dx 
t-

- 00 

J f,(x) [ S f (y/x) · y • ctY] dx = 
-·-00 OD 

Cl) 00 

S J y f (x, y) dy dx = J y · f:! (y) dy = E (Y), 

l/11111111b m'b.J! 

E(Y) aE(X)+b: (249) 

Ex (Y) -E (Y) == a(X - E (X))": 1(2.50) 

U.1u t.u11J1nuwrJiu"it hr'i"'- 1flUubp[! pwq1lmUfmmlJ.btm[ (X - E (X))-nrf. k 

ilnpp9 J' w[JhJ m111pqwlJ.w"h llUfUlllJ' mil m_b9bb[nq1 l111Lbhb111'it.f.!, 

E [ (X - E (X)) (Ex <X) - E (Y))} =a E[ (X - E (X))2 ]r 
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CD 00 

E '[ ( X - E ( X)) (Ex ( Y) - E ( Y))] = J ( X - E ( X ) ) · [ S Y • f ( Y / X) d Y -

- E (Y)] !1 (x) dx = s (x - E (X)) n y·f(x, y) dy -

00 "" "" 

SE(Y)·f (x, y)dy ]dx=J (x - E (X)) j 1

(y-E (Y))·f(x, y)dydx= 

- J s ( x - E ( X ) ) ( y - E ( Y ) ) · f ( x, y ) ch · d y = 

-oo -oo 

= E [ ( X -- E( \) )( Y - E ( Y)) l: 

E [ (X - E (X))· (Y - E (Y))J = a-D (\): 

111LJ1nL11'1f1 

E [ ( x - E ( x)). ( y - - 1·: ( y)) I a=--·-·-·---··- - .... l : r ( x --- L ( \ )) . ( y .. I : n ) ) I l I )( y ) 

D (X) 11 I ) ( \ ) . j > ( y ) l' I ) ! \ ) 

(·1 = 'Jy r 
X\" I 

I '..! .; I ) 
'j' 

n11mL11 ']~ = D (X), ":.= D (Y), /wit r.y-/' x /, y "l"'"'"'~"'''W~I ,{/,,),,,_ 

{JJ111h'bLpft 11,,,,J,l/"'tJ/1111tf1 ,1 ,,1,J,,,f,/1.11 ~, I.: IJ,,,,,,,'J'/"''> ;1-/1 ,,,1,,Jl,./'I' r '..!.ifJ) 

t; un/ m 11111f"f111~1 1f /, l ,,,/, 'L ""! t''' l '"/ / 1111 111111~1 "'~'./' 

Ex ( y) - E ( y) = -2.. r. I. ( x - E ( .'\ ) ) : I ',!.i :! ) 
;x 
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(I - r~) a:
2 

g-1 = i 

=1 :;2 (I r2) 

a1 cr2 (I - (!) . ) 
1 , 

:..~ (I - r 2 ) , 

"f·P {1LJL'innhbp[! /111.r11nftl11u'b 91n9f./1 'l"l"hul1fi9'hLr'b lib: flt 11m/1 l11d1-

l u.11/r 'h,, ,,J'iu L f'IU z/11,/ Ulb /111.n111{J Jill.bf! '1w11L LP I; 'lrL l 

(2-Jfi) 

mLu.f!.ni/, urmL,,_ 8-b (XI' X:!) Lritl'"'P u.iwm1ut.m~w'b ,fLJ,,,{Jiu/k 11,,­

nLuw9pnb Ju11.r1rfi9w'b I;, A= (ap aJ-b 1liu[Jli1fuunfiltUJltu.1b 11u.iu.1m111J1.t 

I; J /zu'I C ( C!j) 1J'iumpp9mb B J u.11nrP9'"! fi t.iuf[m11iu11J. Jmm 1rfi9111b I;: 

f:b11C.w'bt,'"UJlw, L/Jh Z = (Xp X 2, ••• Xn) n-znu/1w'bft u1u11nwC.1111tw'h 

J'bJ 111-[rl !"'bf! L'h [J '"r't1J1111f I; b nruf UIJ 1~ IU 2/111f m'be ( 1 :J..J) /11m1n/J I mil p, 

'bpu.1 1f U1/JL1l'LUmft'tiu'tw'h 11u.iLU11111_Jl! 'ttfi'hft 

A= (a1, a2 , ••• a 11 ) 

iJ.h'tmnrl!i /11111. ?:fiuu.ibruftu.15.i l1uuf "nr1b LJ 111.'lfin'b J u1mr1fi9111'b' B Jmm11fi­

.'l'u'b (VJS), nre C = (cij) 'lnr1d-w11p,9'bbrfi.'I 1t1uqtf1/w<t ,fwznrft.'l'"!P ·C.111-

lfw'l'"l'a 1l'm111r/'.'J'"'b I;: 

40. '-lnnhuwg~w: 1
"J11nU1r'ih'b.f!. Z = (X, Y) Lr'J.t'"T u.imznwt'..1ul1m'b 

J'l.uhnfJJmhf!t ~Ul/utbp I;, np b[ilb 1IL'1 u.iwznmt:.u.r'iwt Jbd-m[J1m'bf! 'P"l'~ 

lJ..111,/ f!"illl'ILhlll.d t np112_1U"" iupJb.f!.J dfllLll UJUIUllU/)WJfUlh Jb<)111_/J1111hf! 

,/bm d I;; wbnrnz' fi'b{tJ mr'it{md !; fllUd UIUJUIUIUIU/UUlh UJU1!tf 1u"i11uf1wb f.U1-

4mh1U"U1ht11.frl 1mbbkrfi p1U;Jt11fm'be: Opphiuq, Lftlb br'ttunft u.i111111U1r...m'iu1'b 

Jbnmfil1111.'be 11JrulwbU1 UJUIU1Ult;,W"Ulb Jlnh11/il1mt !; Pik p111z/11dU1h orbit­

.[!'"'' UIUJW x Xi UflU/tf1ubnLd y ~UILIJlllt°,Ul"IUb ,f/;J-111/i/ /Ulb UJUIJ1J'111-

bmJJ'ub p1u2f11J1ub opbb.[!.f! l11Ji'bft 

Y' Y11 Y2, •·• Yk' i = 1, 2, ... n, ... , 
P '. ' p '..), • . • p 'k' ' ••• II I~ I 

fw'i Y = Yk UJU1/Jiu'b111-tf X u.imurU1t'.w1tw'b Jb<h11fil1iub UJU1Jd1UbU1'11ub 

p '";_fuJ Ulb orh'b.pf!' 



.nr"'luz p;k /, p~k -r;.U.11qm5.im:~tu~.""''-/d JnLis'i.ibl''b m11111w ::. 111tw1f1111J' /,'i.J ( !J8) /1 

(99) l'"-''bUlaLbl'.crJ: 'i1f.u1.'b a.Lnzj_, bfd/, uo/t"'L L1.t1.~""/' "l"'111111::.wl1w51 

J,LJm{iJ !nL'hl! .u/b1[!'i.t'J-f).unn .UJUJtnlllt,w/1w'b iJ'/,,)111/lt"''I' I;' i(x, y) 

/11uunf'Jiu1fp' tU<UJ.l.U X = X UJU1JJ'm~11111' Y 
UJLU[d UlbUl~Ul'i.t fum.n1:frJ J.U.L'i.JJ! '1.tfabp 

- f ( x I \ ) 

t( v/x) = - ·--- - ·- , 
~ f ( \ ) 

J1u({ Y=y "l'"!J'u/'iu11..sf X "l"'"""::,'"'/"'51 d/,,),,,fdt11151 111111!tJ'111'iJ111/1111'i1 

Juur.m. [ii' J m h [! ' 

_ I ) i( x , \ ) t ( x y = -- . __ ,: --, 
I ( y) 

nrurLIJ. f(x)-e k f(y) -e ::.1111f111ul"""""1/11111'i1111i•"'I' X· /1 1, Y-/1 /11111111-

{<J JllLbbh r'h hb I 

X-fa /, Y-/• '"!""tf"1fr 11111/111/1111>,,,f<ltw'i, ,11,,,1.J"'"l ""'""/' /,5,, ,,1, 

X-p k Y-e quditl11111" l,li ll'rnl11Jtugl111li ll'unll• 1rJ, ~ . ll'ud \-1• Ii Y·!1 

Ll'ji~JJ q n Jill p J 11 di 111 lij1 lp111 I, I pug j1 lll: 

li/d/; X-e 1, Y -e 'l"''i"/""r 1,5, 11,,,11,l!"'.'Jl•,,5, ''"'""' JJ'l,p , "'"'"' 

1f L If "I '""""t,,u/1111'h ,j'/, ,) 111/rlJ111'i1 11 (' ";111/tf 1 111 I'd l1.11 /1'i1 ~1111f 111 "I'""' 11111 /11111 ~"" ,J' 

I; ,}'!"'" "l'u1nm::.u1l1111'i1 1J'/,,),,,fJ1111'i1 "l'";•11IJ/1 "l'"J1l111'i1111l1111'i1 d111/dl11l111111/1 -

l1iul11u'ii llUJUllllJ'11/l1 11111" 11 ,p • lllJ 11/1'i1.pl1' 11/111111111'.111/1111J1 1J'/,,) 111 /d Jlllll ll/lllJIJ'111 -

'hu1'11ub 1f1u/rll.11f11111r/1l1111/1111l1 111111111111111'11 11'111111 "/""""'::,,,,//"'~' 1f/,,),,, /dJ111'i1 

:p"' '!.,11.'J fr U/~, t 1 11, ,. l11l'i1 z = ( x J Y ) 1. ,. 'a 1111/• ,,, ,,, ,,, Ill ::.11111,,15, ,j'J, ,, ,,, 1r11 ,,,5, 
~u11f11111 1 L/rl/, [\ ( X )-111/ 'i1;111'i1111IJ'1'i14' X · /1 "l"1J11'u1l1111l1111l1 11'111/ri/,,f,,,,,,,,_ 

/1wl1111'i1 11u1u11111111'11 Y - /1 "/"'!11'111'1111111', f, L\ ( Y ) · 111( Y-/• 111111J1f111~1111l1111'i1 

1f111/df,tf111111frl1111l1111l1 11111111111111{1! x ·I· "l'"J'f111l1111 tl, l111111111'i1111b.J' 

E .. (Y)= ~ ~(X) 

£ (~~;) 

[ -~ ·' ( _\( ) . ' ~ ( y ) I 

l/.111 r.w1/11111111111111J"1d111' lt"l 1/11111' /,/, 11 l,11 p l,11 l1 u1 JI• Ii 1111111111uip111 t!'lif, I'. 

"'II Ill 2 I•/,'-'\ y - 11 I'""' x . ,, ,, /, '//' /, 11 /1111 ! /1 :. ""'"' ll JJI £"" 11'' '""' /, 1·'11· "I"! I'' 
X-f! 1,,,,,, Y. ,, ,,1n11.1.,,/1111i/• ::.,,,,,,,,,,,,,,,,,, ,f, fl·l1111l111/""tl• ::,,,,,,,,,,,,,,,,,,, 11'-

~,1.f'f• '11'"'•11/d1l1l11111 '1"1•/111 d /,/, 11 l,11 pl,11J1lllJll 111\ bp: 
•/?j,'i.1m11ll1'i1p '"Jll 1f11111l11111/1111 11/111/./'/1 1 /,/'/' 11/111(,/, 11/1w1/• '/')/'('/' 1111J/11L 

/1/1 1 "'L"f1l1pl1' 
J·: ( Y) :: - a\+ '1. 

Ey(X) = cY+d, 
H.15 



IJ.!,, 11LUf.p1111f n1m;_h'h.p, [db p'htUflu ftiup1nmt.w11n1/h'h a, b, c, d "iw­

l'mJ.Lmr1h {'/! Z = ( X, Y) U[U1mu1t:.ml1w'i.1 1fl.Jm [rl ! 11/i1 p'hm-{tl u11111'111p Jp-
2r1H111/: 

lJ'i.Jfrl Ulllfd~b.j}J /<lb z = ( x J y )-e 1Hbf!ht1f.m1.t1 l'fUIUIU1t:,,IU~U/i1 qh~mnr t' 
f (X, y) /111r1111/tl1u11fp: lJ.J'I 'lb"f,J)"'J' X /, Y uiwmmt:.m'tu/i.J ,/lnhn(dJmb-

bh f'" /11111111 {J ! l1l it'idi (1/! ·C.1111! U1Uf 1UU1 Ulll/11111h lllf'IJl/I lu//i1lib 

f 1 ( x) = J f ( x' y) dy' f~ (y) = \ f (x, y) dx 
I· 

\ y . r < x. r) dy 

- .\ y I (y x)<l y, 

Ex (Y) aX + b (248) 

r:.u11JU111mp1f w'i1 Uf "'{'u11f f, m [,/i f'f! "f'" ;,11 [Ill t:.1111f w11 'bqmmhh.p 1 n I' ti.u11Jw-

'""f',f Jilli /; plf 111 ,/Ill 11/i pm ti lf lnh q 11uf Uh Uf 111111 tu::. m/f'ub tibJ-111-[rJ j nL'i.JJ1fi f'I 

lJ.'h,9'bL LniJ 1f w{tlh 1! llltn pl1ml1m'h llUf WllllUfb/, ['p'i1, 11111 tb'b mb.J! 

E( (Y))= r f1 (x) 
(. 

(Y) dx j~ f1 ( x) [L I (y/x). y · d)r] dx = 

J J yf(x,y)dydx= Jy·f2 (y)dy=E(Y), 
-· "° - eo 

E(Y)=aE(X)+b: (249) 

Ex (Y) -E (Y) == a(X -.E (X))': (250) 

lJ.1u /)wqwuu.1ptiu.1h hpft11L 1fuwhpf! pmqtiw"lwuilthlnif (X - E (X))-nif. £. 

''iui f' "9 ,/ W p h ti Ulln "~ Ul~W 1J II Uf ,;Hllf UI h w_"iq/i.rb l n 1[, 4111_b hf11u 1J .J! 

E [ (X - E (X)) (Ex (Y) - E (Y))l =a E[ (X - E (X)}2
]: 
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00 - cc 

E '[ ( X - E ( X)) (Ex ( Y) - E ( Y))] = J ( X - E ( X ) ) · I J Y · f ( Y J X) d y -

""- co 

-E(Y)]f1 (x)clx= S (x-E(X)) f Jy·f(x,y)dy-

cc cc 00 s E ( Y) · f ( x, y) dy j dx = J ( x - E ( X)) j 1

( y -E ( Y)). i(x, y )dyd.\ = 

- s J (x-E(X))(y-E(Y))·f(x,y)clx·dy= 

= E [ ( X -- E ( >: ) )( Y - E ( Y) ) l : 

E [ (X -- E (X))· (Y - E (Y))J-= a-D (\): 

l /. l u udul p !/ 

E [ (X- E (X))·(Y-- L (Y))j a=-·------·---- - . - - -·. - . I: f ( X --- L ( \)) · ( Y - · !: ( Y)) J J I) ( y) 

D (X) y f)(\)·l>(Y) t' f)i\) 

ii= ~y fxy' (:;'.if} ,, 

n 11111lo1 -;;~ = D (X), o~_=D (Y), /11111 r,_y-t' X 1, Y "l""'""~"''t'"<i' ,fl,,)111-

{JJ,,,'h'hL1.fo 1,,,,.,1,ll"'.'J/1111J/1 'l"l''},"/lf'.'l<J' J.: IJ,,,,,,,,11/1111) ;1-/1 "'!''"'·/'/' i :!.iO) 

/)w1/ 1111111~ [,,f 111'11 1f /, p_ m/1 'l ""I I'/' l '"/ / 1111111 ,,,r;, ,,,r;, p 

Ex ( Y) ~ E ( Y) = __:_:__ r, 
1 

• ( X - E ( X)): I :!.i:!) 
:; x 

~11111'11 J./1111/ /J"'l'/1Jf1 /. 111r1111"i11111 "i1111l1 /,1,//1'"{"/ 11/11//,/,11/1111!/1 ·:1111/11111w11111d11' 



'l"I'J'"~f.'J'ii/;p. 1111Ltu2_f'b[!' Y-Jt nbqr&ufoLU!~ 't""l't),.t/rs (!UUI X-fr;, IJ11lf 

b11'1rnr11e' X-fr nl1'lrlwfrw1Ji 11nrJw~fr9 {!Uln Y-ft: 

l;(<lb Z = ( X, 'Y) b['~l '"'P UfU1tnU1t.w1Jiu'b if&.Jm{J Jlllb rrl111rh.ufiUJJ/r 

'fJh('l! "''lP'l Jhh 1 1nrrmy1/w<t 

Y -- E ( Y) = =y r xy • ( X - E ( X)), 
~x 

(2.5.J) 

X - E ( X ) = 2:.. r xv ( Y - E ( Y)) 
'.Jy -

(255) 

;_mtJu111u.111111.1liibr mhb!J11'l m'lfi'l.'iibrf!, w/i.i11LiuJ'hiimJbptf,, ~wuit[wd- hi, 

mtJ1wL Z = ( X, Y) UJlUurUJC:.UJ/11ub .fbJm{JJwb t.bUl nrn;_ /11f mumn1J~ 

Y - E ( Y) = :;Y r xy ( X - E ( X)) 
:;x 

uuzP'll! wJh llLIJf'lh I; 1 "['/! f!"l"P nL'lP'lhbpfr9 iutfb'bmlwi{ I; iupirr1Ut:.U1J­

m111 J' X h Y "lwmmt.m~wb 1/bJnL{rlJnLbbhrfr ~'""II! J'fr1!1wii9 t.hur, 

UIJllftb.p'iJ' P"L"l' y =ax+ b nL'lfr'liibrfrs UIJb flL'JP'lh I;, nrf1 !\iu1f11111 

J = E [ Y - ( aX + b) ]:! (2S6) 

IU(' U1 mt.tu J irrm-{J JllL h (! "'n .(![' WCfllLJhb !; : l•rnJ! J J ,J'b J mfd /11Lb(! at.._un.frn /ub­

Ln 1 J ~mhhbiuh.[! 

J = E [(Y - E (Y)) -a (X - E (X)) + (E (Y) -a E (X) - b)] 2 = 

= E [ (Y - E (Y))~] + a2 E (X - E (X)):! + (E (Y) - aE (~) - b) 2
-

-2aE ((X - E (X)) · (Y - E (Y))] + 2E(Y - E (Y)) · (E (Y) -

-aE (X) - b)}-2a · E [(X - E (X)) · (E (Y) -·a· E (X) - b)}: 

E [(X - E (X)n = D (X), E [(Y -D (Y)r] = D (Y), 

E [(X-E (X)) · (Y - E (Y))] = rxy • l D (X) · D (Y) = rxyax1y, 

E [_(Y-E (Y)) · (E (Y)- a· E (X) - b)] =0, 

E [(X - E (X)). (E (Y)-a · E (X) - b)] = 0, 
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"'!II UI ['Lil Ulf)UI JU111L/if !"' b {! f1mhbb UI /1 fl 1frn J!rUl'i111 J~I UJ(',-/ b .[!{! J b {J b 3-b 

k b-t /! w1/wrwr11ul ht f)blll/, !'"L UJ'"!'f iu'h'hbrfr'h' 

a 'J., - fxy'y = 0, 

Ill! ",, b .J! b 1 /, [' p. 

E (Y)-aE (X) - b=O, 

b -aE(X)+E(Y) 
// w1J' 

h=-r,v :;y E(X)+E(Y): 
. :;x 

y = r,\ X -r\, LE (X) --t- E(Y) 
:;.x 

''""' 
Y--E(Y)=r,v2(X E ( X )): 

r C"x 

f. •/.fd'j.w/1111/1111"/""J' /1111u1w11l11/1111J' J. :!.j() 11, m111l 1111m {'JJ""'/' 1l1111111.'Jfrl1-

J/""' :;o "· ,,,,,r1,,,,,,,/d111uJ"1, f)/,,)11151/"/ /, -JO "· "'l'''"'l"'fd11111f11 d1111lm­

·'J"' !.'JI 'l·111ld. I ,fl,/1 ,,,,,,{ "'"' ;111:;.11,,} '/""' 11111/1 il'111/rl. ""/"'""' 11'1!, /, !"'' 
111111J'11!1['/1 111111 ::,,,,5,,,, /1 /d /11/11 10() I. I 

2. X "l"'"'"':',111/1ml1 1J'/,,),,,/d1111l1l1 1111111115111111' J. u11fl""l't 'll'"''l"1i1 "'l'­

,/f,,p51l11•' 111Jl111J/111/1 t:.1111/ml1111/1wi1111/dJ11151l1l111111/, "f'"~.J' l1u1111f1111f /,I, 111/w-

'l"'I 1~1"111111;1111/1111/1"'~' "/tl"'lt'''"!'"'' 'J.,,,1,1,, "'!'J "111"'/t'l.,,/11111/1 "'""'?/'5' 
,,,1,,,,,"r,,' p 11 q :;."'!'"wti"'l'I'' l./rll, E (X) = 10, 1, P(X · 10) r:,,,,,/111-
i, 111/1111/1111 /d ! Ill,,,,, 

.'J. X "f"'"1111·~111J1ml1 1f/,1)111/d!"'i1~1 11/111111/111111' J. d/1111Jll /,/,//'" r:.1111/m-
111"f'"'t:,/,,,,/11111/11i' '"f',/11 ./ 1 ~1 /1 / 1 ' ,\ 1 /1 .\:cl 

IJ.,,l'".11111.1111 1, "I' 

D(X)= 
(x~ -- >.,f 

-- ---·-I 

·1 



X' l, 0, 1 

0,2 0,3 0,5: 

9·1n'isbl E (X), E (X 2 ), E (X4): 

5. l hpqwpm{JJ"',f P f.UJuiiJ.wd-fi 1.r"' u.immmt:.ml1mhnphb 'ishmqwd- h'b 

bl'~"L qbmhp: CJ.miJbl "'J'f qhuihpfi .!fi2k h'lmJ f:.bnUJt[n[""-[JJw'b d'ft2.f/b 
"'l'Jb.g[! b_ 'ffiu"Jbpufim'is: 

G. X Uf"'"''"f."'qw'is JbdnL[JJnL'is[! P"'z/uqUJJ /_; (O, 1} Jp2ml1m1.g11ul 

f ( x) = 2x fummfl1w'b f/!miJq9p1»Jnt/_1 

9•mbb[ "fj = X2 UJIUU1UJt::.UJqUJ'is ,/brJ1nfl1m'b dm[Jlufmmp~mftu'is llUJ.W­

Ulll J'l! L_ 'fP""Jbpupw'b: 

I. X-[! b._ Y -[! m'bqmpr b.. (0,1 ), (1 1.1) .! pp_m'-tmJ.[!.11Ld f:.w.! mu.immmu­

/umhmpmp /)mt/_muwpm}_mifr _pwzfuqwJ u.iwmwf.wl1m'h J'bd-1n/J11n'b'isbp biJ: 

CJ.m'bb[ Z = X • Y Uf.'""'wf:.w'-tw'h .!bJnL/JJ,;,h 1fm[Jb.!wurplfw'-tm'b mqw­

um d[! k '1'1""f.bpupw'is: 

8. X-e 9nL9j_ '"JPh pmzfu.! wh !; b'bfl mr'-tt/_uL.! ), "l"'l'"'.!lilnr11i[, 

fwl1 c.p-'b' f'...tu1[uwmrm}.tu1ft pmzfu.!w'is (0, 2r::) .!ft2'"~"'J.[!.11uf: flpn;_hl 

Y =Sin (X + cp) Uf'"mwt.w'-tm'is .!bJnL{J-Jw'b .lmflbJwmMmlfmb ""l'"­

·m1ule h. 7/iuu.ibruftw'b, bflb X-e b.. <p-'is wii'-t"'/" h'is: 

9. ( X J Y) "l.'"mmt:.wqwh JbJnL[if Jtuh f.UJt{wbUJqrubnL{J JnL'b'bhpp pm;_­

/unule mpq"'J !; /:,filnkJ'"l W'[J"LUUJqnq. 

I" xi -1 0 1 

iY~ 
'--1 I , 1 1 1 

0 i - --- --
I 12 12 12 
I 

I 1 1 
1 I 0 -- --

I 
4 4 

2 1 1 
1--·- 0 

8 8 

<J.Ul'bLL '-tnnbumy/rn'b Jiumr1/!9m'is1 

2 ·a 
10. St[iud- !; f(x, y)= · bplJt.tut/1fuu11n{rlJnL'is/!11•m'£bl 

r: (x2 + y2 + 1 r 
E (X )-l' 1 E (Y)-e L. ~nnbuw9fan'is .liu1nrfi9iu'ii: 
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2, U.'1.Jl 'blJ.ltlJ. "lJ n ft.~B n 1' \, "bPfl SbU n f'~BU. \, UU.l,lflJ. 'b1J.8fl'b 
~bn Pblf'bbPC. 

42. 2bµ~zh.~ w1Jllwlf.wuw1rnLpJnL1JI!: b'i4fliu1 pb'it.f! X "l"w1wt:.U1~w'k 

Jbd-m-fdJnLi/'b nLhp E(X) J'U1{JbJ'u1tnp~iu~wb u"fU1umJ' IL D(X} '!Pu"fbp­

uftm. "'!'l 'lb"l.f!mJ' WJU Fiwtlwliwl1wli11LpJnLUf!1 np X upumwfiwqwfi 

tfb~- lll-f}JWfi (b'lnuf~ }1p up2llft mpOb.E~9 ubrr }; l}UlU fiwtl_wuwp };. 
gwGl1wgwrr s ptl_rG, lpnup J; l1unf flmtlwmup D(X) h s2 ptl_bpr fimpw­
pbpnLpJwGe' 

P( X-E(Xr ;:.: c) < D(X)l (257) 
e:2 

fJ."lm ym 91/'i.J./! m JU t.wt/_111u 111 p111_{<J J"L hf! hw /11 'I/tu~[,/; 111 "lm.111mt.wl1wb 

Jltd-111 [J JUlh t.mJ'wp, "!'fr rw2/111f tub ophh.[!h I; . 

::.b111/1 Ulf'UI f' \ 

11 ~ 1 

X J • • • 
ll ' 

D( X - \., ( . E( v :.!~ · ) - ~ X,1- ."\)} F11 1 

11 - I 

!Jm'blJ"'.'J'uJ ~>o /'111/1 t:.1111t11111 u1m1r1111.:;,,,11111'i$ ,f/,,),,,/rJ1111'i1 f'"l"l' "'l'"''J!­

'i1L ,, ,, 1, w ,, ,r 111 /d 1111. 'i, 1, '""",,, 1,1, 'i, .f ! 1. ,,,,,,,_ '' "'" ,, ' "'/'' x 11 ,,, 1," 1, .J' 1, 1, 1, f!, 

"l'"'i'!J ~'"''"'/' /x 11 - -E(X) 1 - ~ ~,/,'"ti' X 11 "'/"//,.J,/,/,/'/' "/"'/'.'/ C:.1111t1111' 

. \' r· I< l 
; •"\II - ) ,\ ) j CI 1r Ill f"f I. I "f' 

,, I""'' '/ ~' 'I'" ,f "' /' /' Ill Ill I"" 'L/ 1111} J,- 11 ~ /1 Ill t /, ,,, ,,,, ,, ·l' /,/, ,, ,, ,, ,,,,, I '' /"' ,'.'J 

:,,,,f,,"'1""""'"'""''""/ x 11-/' "l"""'1•11f111111' t· 111111112/1/1 'I ""''''I: ·/!,,/i1/1 "/' 
J 1-/1 Ill l'I ,,, ,,,, /, ./' 'i1l111 I• ,, ,, "/./1111 11' 

'IJ. '" !.! /,I',, 2'· ' "'"· II ,f /, ,) ''"' "' '· ,f,,, "'/•~II " ( /I; ~ l - - I H !J I ) I 
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t/..bp2_U1Uflu, I' lf"Ldu.1p[! J'fr 'JllLdUl[lnl/_ uuupU1<l"i/_U1J- n-/r P"l"I' 11.1r­
Jb.e'hb rfr '1rUJ 1pn/uiup/1'hhtnr/_, ~ut11UJ5.im'h.e 

Cl> 

P( ,x· E 'X)I ) 1 ~ . Ex·)) " D(X) 
!· - (1 : ~ E ~ s:! l,.i (Xn - ( -pn = ~· 

n=l 

u.11"£, p"bt_ UJU1'.U1'hp'[m J' l;p u1Uf.u.1ym 9L11 

IJ.1JJ', h{Jb X..-e m"beii1::.UJUJ UJIUU1W\UJ~1Uh J'LJ-rnfl J"Lii f f( x) 

/111.n 111/J J w J' p /,_ 
O'J 

E(X) = .\'xf(x)dx, D(x) = J(x - E(x)) 2f(x)dx, 

P(\X -E(x)/ ~cf= sf(x)dx ~-Ys(x - E(X))2f(x)dx ~ 
/x-E{XJI > • fx- E(x) J · ;, 

Cl) 

1 ·1 D(x) 
~-;;-J (x - E(x)) 2f(x)dx = ·z

2 
: 

Uinwyi/_IUJ- (2.57) 1.U"b:.UJt/_muU1p1n{d J"L'h[! , ~n}__1_11LJ' I; !lbpfrzkfr w'k/;1ui/_U1-

uiup111.{J J"L "b: IJ.17. u/bt.wiJwuwprnfl J'"- 'hf! /;wiJw'hw4w'kntfJ 1w'h t.wJwp 

inmtfru I; J'fr qbpfr"b hqp1 "Pl! pwt/_w~w'hfr'h uiwpphpiJ.nul I; WJ'I /;u.1t/_U1-

'hw~w'h1n{J JllL "bfr9: 

•) _, 

0, 1, 

4, 

0,2, 

8, 12 

0,4, 0,2, 0,1 

UJU1ut1UAaUt~w'k J' bJ-nt{J J"Lh(!l fl['";__£ 'b.j! t.wi/._w"bw~w'bntfJ JW"il t/_b pfr'h bq_('(!> 

np "lwuiw::.w~iu'h Jlid-nLflJw'b 2.h'lnul'h frr Jf!pfr'h wpdb,e/!9 JbJ !; ~iu,f 

t.iuiJUJutup I; f.f!'h'lfr: IJ.1uuib'l 1tL'hb'h.[! 

E(X) = 7,4, D(X) = 8,84. 
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P (Ix - 7, 4 / ~:::,_~ 5) = r ( x = 2) = o, 1: 

P( IX - E( x )/ < c) ;?=I -
0<,~) ( '/:;H) 

:::-

LUh~wtjU111u111111 /d !'" 'i1c: 

43. 2bp~2LL~ (()hnpbti(!: f:1nq1fw/d/11/ ,Pnrd.Lrfi iur'I!'" h,phLrt! .'1 111 !.'/ 

Lt ""/L/J "I' ,f fiU11/nrfit J' 11m r:.wqmtiu~iuhm [J 1m t llL ti, yn? Uf "'UJm:.iu 1•­

~h rl! ~LUJ'UII'!"' 1f/i21n ml11fi L'i1 Ill hl1t1111f, fi11/1 1n1t UfUIU1Ul::.UlrhLrt'' 

11rn"i1,'J ::."'q"''i1w/11nhm /rl !"'hf! 1f n111 I; 'll"'J/ii f!h'lt;mtr"'"ll'" ;mm C.11111-

"[iu'Jl"I /, -;, 111l.r1/i Ill ti. t111 ,j' I IJ. !'I Uf 1Uuduu11 n1[ 'I" rJ'i1wl1w 'i1 ,fl rt 'j, Z"' tm~ 

~111/J101'i1 111'b/,'i1 "'!t Ufmu11ur:.1ur1tJ, 1,,,, "I'"'i'.'I t:.wqiu"iuul1111t111frl1m'i111 ,f,,,,, 

1; J'L!1/1 'I'"'' 'II"'!"· ,,t,, 11r1111f Ullflll'i1d.fit r:.111111U.f!I'JN""'r11111'i1 L'i1 'i1l1r-

4.LUJ1U.'J'i"111f m1'i1 1111u111wt:.1nf't/,f'f!i np11'i111 1/l111mf'Lp1111f /,';, ,f/,,) /d1/111/ 

Uf '""' w::, rulf''' 'i1 ,f /, ,} ,,, fd !"' ttl l'P 11111 J '"p/1t, ,, r n t,,J/' .'/ 1111 !'"' J1UI 'i,} t 111 /'I' 

1ffi1u!h w'i/IJ2mt ""l'll'.'1111 /d !"' 'i1 111 t/1 'I"' 1f 111r/i 1/11111: :.1111/m'i1111/1111'i1111 -

/d !"' ~,5,!, r•'1 "''' 11111/d1wt ,r L 2 d'I"\ p 1jlJ 1111 op 1, Ii p u1u b 1'111 Ii tuu 11utli111 11· 1, Ii 
ifl1 ;nupp utulid'LU(ilujj1li pl111pl.tflibp, npnlip lituumLum111 tf Lli, np •l'jllll-
11 n pfdi lfttu1 Ii uul ndi LU It wli 111 p J tull'J' ud11l11 11'11 Iii, li tuli 11 p "? u1 tum tu Ii 1u p­

lihp, •lJllllip 1ll1pu11il,p111 d' l1li ['llllltulpulijdi d'l/1\ piln•I n1u1111tuii1ul1u1li 

t.fbc\ n 1 t' J 111 Ii Ii I, p Ji cp11 Limp !iii: 

ff'[,,) fd 1/I• {'/' "l'J'tJd' 111,J'/, 'i11111,'i,,1t:.111'i1111 I' fd /, ,,1r1,,r,,' 111'i1J1.,,/11 "l'""'"'­

t:.111/1m'h ,J'/,,)111 /d !"' 'i1"itf,r/' r;,,,,r"'''' !!J.1,/,21,/, fJ/,,,r/,,f~, t: 
't·/1u11111iltf1l1p 111l1lr11/11 u1111111111t:.111l1m"i1 ,J'/,,),,, fd 1111 'i1'it1,,.,, .;"'i'"/"1"''1"'­

'i1111 fd !"' -;,,,' 

l;14J111111d,/1J•i {J/, "'!'I "l"'"""t:,"'/l111'i1 ,J'/,1)111/d111111/d,1'/' 1lwfJ/,,J'111~ 

"' J"i"''rn /, '"'/,,, ,,,,, ,f/,/, I'-;, /, /, 

K=l,:!,•·•!1,·•• 

k=l,2,···11,••o/ 



n n 

tm1-;m1bu ~Lfr'ii/1 UJWU1UJ~U1/1w'b ,Jbd-111/rl1111t J:,/,mbJ'"l 1lm{JbJ"wui/1IJwl1w'i1 

U"flUUl1Ld n1J' 

!l hp fr z b.. fr [J_h n r b J" f!l bpl.J X 1, X:!, • · • X1., ••• wGl1wl'j upumudim­

l1wG ub~mpJmG6bpJ1 11.m2.npqmlpuGm.pJmfi t, -cliq npnuf WJq. u1111mmlim­

li wCi tl'bo 1u.p Jm. GGbpflg Jilt. pm_}!mfi~Jnt pG n LG f1 tlmpbtf mmf1 q wl1 mfi mq tu­

unt. tf nL q.~uu1b putnu L. q ]ntulhJlu)nuG bp }1 Ii tu2_ n pq w 11 mGmp Jnt.G~ u mn­
tf wG tmJ1wl1 J., mupu tfb l1f'tll. hq mn'l_ fhml m G mlpuGn1.p Jmtfp, b pp tlrnpO.b­
PP pptle c.\qmnuf }; mG1lbp2.mpJmli, lpuphd1 k u1Gqhi, np u1mmm-

fi wl1 m [i t..l'b~ n l p Jill... CiG.b pr ur2.r Ci p tl u1p UI fi lU lpufi~ llllll PP b p1l nuf ); ll1 Jil 
1q wm lU fl m lpu G i.fbqnLp Jlll. G Gb 11!1 ump b tf mm !1 l1 m lpu Ii. UUf \U'l11l UfGb p}t tl'r-
2_}1 G p1l mp mCi.m l1mGpg t~nl ht p R ft~, :J!lllfi gut G l1mgmp s > 0 p jn}~, w J­

ufr"ii.1./i/ 
. . ~ · 

I . p J-, X 1+ X 2+ ·-· · + X 11 a1+a2.-;- · · · _:_ a11 l <1 'tl -1'" !ill - - - ---- :. = : 
n~<» l n . n · f 

X ·- Xr+-X2+· · ·+Xn 
~ ·- -

n 

(
9-n · 
,..,.)~) 

"lauuiwt.wl1w'b J"bd-m[JJUlh ~4murJiuJ'p. 4/rrUluL'iJ.[! f/hpfrzbfr (2•i8) 1n'b~. 

t.wqui uaup111..fl JllL hf!: ~wz1Jp aun"iihini/., nr 

D(X) = o(. X1 + x; +· · .+ Xn ) = b1 + b2 +· · ·+ bn 
n n2 



a i + a 2 ~ - ••• + an 

n 

k~ 1,2, ... n, 

b1 .L b2 - · · · + bn nL L 
::s;; -- = -··-. 

:2n2 : ~n 

II ll 

v 
xk 

,, 
;1 k 

\<,I 
....... 

lim P k I k I 
d: -----

II~ ao II II 

L 
( 260) 

Uw~wJ*b, .ewtp "I' t.u11/111~11~1'1m'i1111 {J !"' 511! 1J'/•1111/"J'/'.'1 ,J'I,,. J/1hl11 1/• 
1fwrn'I, *b2w'hwl11111f I; t11111 1111.1t.1f111'i151 f.1 1f/r1111/1111fi.'I ,fl,,• 1/151111 l/' 11111-

r"'I· ,,. uurp 
II II 

limP 

I\' I ..;...: Xh 

k-1 

,, 
I 

I ~·" 
k I \<,1=" II n 

l I 

.,_,~,uur£t1!1 "r ,f £J fJ •/ "'l 'IP"'"' ,r;,J, rl' t.,,,,r,,, 1, f 260) ,,,tf),,,,/"' 111u­

l"" I' 1"'-t1! fi1 111
1L t "'"''"" "!"''-''' 

II II 

~ xk )_: CJ h 

It . I " I 
<~ ~-·---

n 11 

2oa 



1nht:.iutfu.1uU1 rm"' /1Ub /rrtuq1.1.1hw9tl tub t.tu1f m'iuul1mh111 [ti- /U1'i.1 uurn rfth J, 'I./'[!' 

'lr'"''Ulh s-ft 9 tu'h!1tu9 wJ '"l''lb,eft 'l"Uf.e"11!, k 11mrnrl I; LrpLJ'.it t;,,,_ 

2"7"' /d-1u.11f p l1ftpu11uJbt /uh11/rr'hbt' imJblm. J1.11tftuhUJI/: 

<J·nrrt'hU1q'"'h111 ii umm'ha"i.tUJUfhu l1turk11p t "'UfU1sm ,1pfwJ {JL,,1,fulft 

w/4 J'_tuuhtu1/n[' 'lbUJ.[![!1 14['fl 

XI' X :2' • • • X 11 , • • • 

E(X)=a, 

JI x al l b (261) p l f>I-~,,-' n <:-n 

nrwb 'lPH 

limP Jj x - a \<s }=l: (262) 
U-+:X: l n 

ll.1uUfp11niJ. 1 bpb mliqwlu upumwfiwlpull tl'bompJmGfibpfi inGbG Gin JG 
ump L Ll\umf1 ltwl1 mG uupuunufe ]L qfnnq bpufnuli, umpu tl'fnmf np J1 t\qurnq 

fiwqwfnulp.uGnq::>putfp qwpb1p h u1llqb1, np mJq uf12~ti p~mpu.iGml1u1Cie 

l!Pt h unuppb1nl m.1J tqmmmli wq wli tfbo·m.:p JW 6. tl'mpbtf1mnp 11 wlpuft uupn­

um .. tfJ19, bpb t\rnpltbpp pfnle ubo mGm.tl' k wGtlbp2npbCi: 
(261) mMwtJwuturm{JJr1Lhf! brpbJ'i,, qmrn'l I; oqurLUCfnrJ•Jbl m1'i1 

w'bt.un/wuwr111 fil J"'h ftru.1'imhw9Jiu'b t:.wi/_u.1htuJituh11L{iJ 1u.1'i1 uurnrfth bqrf! 

npnzb1m t:.mJwr1 nr 9t1LJ9 !; mpifwJ quu~U.J'ftJbrmJ: 

!lbpftzLft filbnrbJft Jwu'bwifnr '1h"IJ!l!' np .ettwrq1/b,9 w1wnL7, 

f;JrJ .[! I; U'IW[pu 1lft2J1b {Jqwpu.thlU~tuhp t:.wif tup1 nrf! f,wbtu/11 ftppusntj11t1f 

I; t_wq11ndhh f'P IUf''J-JllL'iJJ!hh ['{! d zw'Jb1ft111 11' phhnL lb tuht:.w JU1 q,pq/t~LU­

ftu.1'il a Jb,hn[J 1wt f_wpm J'ilh l'P wr1111n'b.etbre tzw'bu.1~b'h,e, x I' x :.:' ... 
Xn: 11..n .. '1b"l.[!'1Ld nrUJ_bu LUJ'l. Jbd-mfil1m'il J'nuru.1ifnr iupdb.[! e'i.upu'i1-

qu:ul- !; 1/bp9'iJhl IUJ'1 tmqwuf'iJbrft Ulf''1JnLb.[!bhpp Jfr2ftb {J1jwpw'i11uqw­

bf!1 1cUJuft'il.eh' f!h'lm'bbo n11 

a~ X1+X 2+· · ·+Xn (2 B.'J) 

xl, X2, ••. Xn 1flut11LfiJJm'il'ilhpe 

111ml:.wftwb Jh,h1L{iJ 1111..b"hb f'J f!h'f 

2.06 

n 

qwpbLf1 I; 7/11nwp~bl npUfbu UfW­

npnLJ bfilb J_u.11/111ul'bhpf! lju11nwptJ.b1 



!!bpft2"-f1 Ul"f.tu,9m 9 t.[wd- /dbnrL,Jp ::.w,Ju10.U11'b 1 Lrp f_w1/1111,J''i.d .. rfa n /dp1[e 

r•uqw4U1bU1f U1+ ,Jhd- I;, ,J'Lltfa'b ,f n111 J:.uu[m'bwq1n'iuu /ti Jlll,f r l1m rltfa I; 

u/i.111/1 L n r1 ft pn.e, l UI 1/111111'51b rt' UI l''l!"' 'h.p'bL rfa ,f fa 2//i., fJ qw f U1bmq1Uhf! 

//i.Jt.pu/ii .'!1U'b41U'hU1'b.J! .efrt 11miurrb rt/ft a-p nrn'hL1p 1fL<h11 /ti Jiii 'bfr.9: 

11.rltf "farlllnL'b.J! !llirfrzLfa U1Uf'".9111.11qlll<t l!'it'f ~U1'b111 I' /J/mrl,,/1, "'!'b­

uJ/111/1 Ulb'J.iu/11 tpn rd. L rft 'hl1•u1T111'u11f r1 n l'n'h.'Jfr.'I 1111 /"'-'.pm 'i1 l !"' l'P 1f L l 

,r liq ::.Jun IU.J!f'J!r'" ,f t nf. /d L Uf 1UU1Ul::.U1/11nh ,JL (~ 111 {J JU1h {!.,"I'" 'i11m~ UJ r­
<l l • .j![l' lU !l 11 r!1 I; A Uf 1UU11Ut:,IU rft /)m'iu1 /, u 'I UI LI! ,,Ul,f .\ 'i IU /{': li'h{rJ 1111111L ~'./J' 

Jr:I 1.. 41UUlUI rt/1111! Lb m'l1/1m/11 1fo11rd L ['i n rn'i1.9/1.11 !"' l'"'J""'b ,• !"' rfr rl ""' 111-

1,,,,1, ~"' /'"7 I; /1111114111'11u1 bw/ l11111f A Uf 1.11u11u C..IU ['/1 t l1u11l -.\ Uf wm w :;"' f'/1l 

"/•/1.11111 J! A ''I"' u11u t::.11111/1 t:.1.111/ 111 'i1111/1w 'ii111 /J Jiii 'bp h-1"/ 1/ur I'd. /1 rl 11111' 111 'iuu~ 

-t:.1111/iu t1 iu I' I; pk- /1, ,,,,, 11 f::.wl1m 11ft I' "I w111111::.u.1 r/1 ::.w1/w '11111 It"' '11111 fd 1111 '11 f1 111 J'I 

jJ /u/f' m f'I- rl 1p11 f'J. /_, ['/i J 1111f 111'i1111 //, Ji'i1} 1y /111 1f p tm, 'i1 ,"'m 'iu11///, 51.JI tn-111/: 

</>1111J.Lrfo "i11f111"i1 "/ulof w"i1 ll"l'/11111' ( <t 11Jm u1111111'Lfi 1/111piil.p/1 u/1d11fm1,-,: 

f1111f'IJl.jlUJhfJlllfl 1/rnra/1 /:.,/1111 /11111'f/,'i1,p 1f/i x,_ 1'f1Ulnlll~>llJ~lll'jl 1t/1t~111/J1111'i1, 

"I''-' ~1111/mumr ( ''1"'111111\11111/1 J, 1,11m1f'i1l1rft fcl1/Ji'i1 w 1,1 1/rr•i•a/1 tl1111f1u­

~1111l11 ll.fi1L11k l, Ufl "'/'} 1fLth11frl1111'i1p l11urn'l ( 11'i111111'i1t., 0 mrdl •. p' qk 

:.:.1111/m'i11u/1mhm /JJunff'J lr111f 1!/11111/1111 111p•IL.p\ Pi-: ::.1111/111'i1111f1m'i1m f'I J""fl': 

ll.111 11/•"J.J!,,, ,f X k ''1111u1111t..111/1111'b ,f /,Jm f<l 1111 'L11 11111 "l1/,'i1111 ::.m1/m'i1111lr11'i1111 -

JJ !"' ~' 'i,1, l'I' t..1,,,,1, 1,,,, ,,,,, 1,,,,f,,, 'i, ,, r'· 'l •. p 11' 

k ' i, ... 11 •••• : 

X 1, X:.!, •• • X 11 , • • • u1111111111t:.mlr11'h ,J/,Jm{J1,,,'L"i1Lr'h 111'blr11/11 l/i,, nrnif­

t:,/,,,,/, .i1"i1L1u rl11/11 'I 1/rn /'a/, p'i1 111 LJ1w /11 /,it: /1,1,, Uf u1u1.., \m/1111 'i1 ,J' L J ,,, /ti I"' 'i1-

"j,/, 11/1 11' Ill /ti Inf mm f 111.11//'11 'i1 11"l""Jt"1f'hL /' [' /, 'I /r 11 "IJ' f'" P"' 'i,/, /'[' ///Ji 'i1/1 'i/ 



t:.bin/1m pm p 1 .J!'biJJu p~i/n'[ 11f 1»U1U1f:.w~wt J'LJ-111 fri !"'- ttb pp t4wu11f mJ'p ~p­

pwnb [p I; /t"kt"ibu (260) wtf.wi[wumpmf<l 1111..h[!J tuJ°i.t"lbu !;l !/brfrzbfi 

uwt.Jtu5.tm1fib [JbnphJ'e: nL2_Ul'Jf'"'-filjnt..h IJ-Ulf'J.tb1ntJ WJh t:.iu•lJlf'UJfwh~ 
n 

.f!frt, ur ~ Xk qmJ'UJrf! "hbr~l»JU19tn1.J' t A "iwmwt:.Ulr/t hrtw11Jt1.-

k = 1 

rfr m [rlpt[f!.' 1»t~U1/r1 n .Jmpabpft JwJ'iutiu~, l1uinu/'i1U.~t.(! 

l.t 

· n n 

IimP m 

n 

\<i\>t--1 

4ns2 

-n «I =1. 

(W.J) 

(26/J) 

1lu11u91JU1J 11wf.J'wi11u1fi'h t.uu[wuwpnLfilJm'bf!. "lnuuuuntfr /dbnrb1f[r pn~ 
1_m'h7w~m/il !"'-'hit !;: 

fiJ' h n r b J: bpb wfiqw}u t}iripnbpp pJnle mG.tfhp2_ ub3 mGnul' }; ~ 
wtqm tfJnuqnpJt O.qmn11 . llwqwGmqwfimpJuttfp l1wph1lt k u1fiqb1, 1111 

ui munuli mplt fl wfiq.bu qw1 m. llurfiw}um ... pJmfi 2bq m .. tfe' unupp hp tlrnp­
nh pnuf fipw fiwG.q.bu qml m. fi rutlwG.wlJ.mGm..p 3n16Gbpr tflt2Jfi ptl mp,u­
liwlpufipg, qwpnq k t}in~p i}1G.b1 rfitpwli gwfilJwGwGI!: 

lfUJuhwi/_np. 'lb"l.[!nLJ°1 bpp A Uf.Wmwf:.wp[! [W[np pnpJ.hpp d-1mf11r­

tw~ m5.tfr 'hm15.t /;w1_w'b1U~w'bm..fl1m..'hf!' P(A)=p, wiufi'b.f!it' 

P1 ==P2== • • • = Pn = p, 
WUf.IU (264) wtf.wiJwuwpnL/!/"L~f! ~f!h'lnLiifi 

208 



· 1 i m P J
1 
I ~- p I < e} =11 

n-. eo I n 

Umw91/U1J uU11)1f1U'i11.u!pb t.mqm11mp111 /i/-Jm.bf!. ~mqJ'm J' /; ..:. f.l1ph111LJifr 

f1111/11111Ufbu U1UfU19m 91[mJ {Jb npbJJi pm/ mb7utftflL{J JllL hf!.: 

or Ji 'i, UI 11• ~'"1mtJi 1;1 "r ,1Lui'"Lf' x tut+e Uf1UU1U1:.m11w"i1 JL,hrL­

fJ l'"-h I;, npp J m/rl LJ unnfi/LUJ~IUh UUJlUUr.t J e' a= 5, frnl1 'JPUUJh ruftw'b­

~:.! = 4: •(bp9 'iuuJ L'i1.f! UfU1Ulut~ml1 u/'i, n=1000 'flm1U1f5.iLr: llpn;_bl '"t'k· 
t:.ut1{mhud1u./'i1nL/rlJU1b uuinpft'i1 (bq/'{'• 11p 1/L11,gpmd- 11hu11u/i1l111/i tw1fthrfr-
1f ft2ft'i1 {J 1/mr "' 'limt1m '/,!! l1zl1 71/ /! 'I'"""' IP t_ w 1ft/i ~ J' m {J Inf 111mfrlrul1111 "i1 "Uf mL· 

U/lllf/1,t/ {),."J-ft.lJ .j!pl_: 

( 2fi1) m 'i1~w1/m11 m I'"' /rl 1m- 'i1fa.11 011w 1/L l n1J1 11111 'i1m ,f J, 'i1.p 

] I ,~" ~i' I 

pl 
\, 

\J _xk 
k=-1 J 1···· -.. 

_., --;) l -- -1 

I n 11,2:>. l 11111) f :!'.'1 

44. lf w 114 n t{~*} rah n pliu~: 11. II.. It w 1./1111/11 /!'i"I ~m 'i't"".'l t'I' L I; !!L rfi­
;k p /rJl,1111/,,fl' 11111/1111111 u1111111111:..11111,,,'i1 ,ff,,h11/t11111'i1'i1!.11fa :.uufml': 'tft.'J"'~· 

1.11111/mJ (. 

Uf 111 u1111\1u /1'11 b 1f J, J m /ti Jiii "i1"i1/1 /'P t.111 p,, f"J "'llm 'i1111 fJ Jill CJ,[!: /; L{J 111 'I/,/' "it.JJ llJ1U­

u1111r:.m/1111 'i1 ,f /, ,) 111 fJ l"' ~1~1!1 r/1 !I !"'I"" Ji"' t l J"' 11'i1~~111 i.t/1 1f w /rl /, 1! 111111fr4111 t1iu t, 
U II/ 111 tllll 1f \ 

EXk =a"-, k = 1, '2 J ;~I 0 • • 

( 

11 ) 
. ,., 
B,I = o _ xk , 

\k I I 

11 = 1, 2, •. ., 

tlrnpld,pl• plnfE lup11111 tf J, 1u(i1{IJNll• pju1Ci (lfwplin~l1" u1mJlfmlie), wutm 
lrblfl1li l1quuu1 lhu~mlilulpulimpjtull'(' l1wph1!1ll• u1U'll'l• np u1unnwfim .. 
l1wli 1f1,0111pj•ulilil,pl1 1fJ1~Jdi p1j1urmlimlpuli~ \UJq upmnrnliwl1u1G 1fb-

20~ 



1\ 111pj11 t G fi bp fl tf lllf >Ii lf mmf1 l1 ml1 uifi uu1 Ullllll. d'Gb p ]1 lfl1~J1 fi pt} mp mG tuli m­

liJ19 mmpphptlnut' h un}b1J1 -~l•l· J!Ulfi gmGlpuguu)· a>o pfulr; mJupflpfi' 

l•rn.e1 X 

!.nrh"fo · 

lim 
ll-m 

n 

(" - xk 
p k-1 

n 

n 

<e)= I: 

,.., 
.....i ak 
k=l ---
n 

#.Uht:.1111f uu.1iu11111 /rl-!"' 'i1[!1 h t:.ut2'/P wn"hhtm/1 nl' 
n , .... 

...... 31-; 

E(X) __ k_~i __ 

n 

(~ x, 
D( x) = D \ k~I 11 

p( 
n n 

<• )>1 
,_,,, ,.., 
-- xk ..- a1-; 

k~d k~l 

n n 
/ 

(Wr;) 

nz <:2 

U.1JJ J b[ilb fl ~oo, u Wfl~nt/p Uf1UJ'f'u/J1p l:.u.11f 111J.u.1 /'ii iuJh'iJ d P ,'J w'i.J~Ul­

·•'J"'J- $ >o /d-1.Ji l;unf m p 1 utUt:.J u.1'hp'b tuk9'i.ib l"'f 1 ~11L 'hb'i.im'b.e 

( I~ x. 
limP Jk=t 
IJ->-CD n 

1: 
n 

"lwr'l I;, np U'mp'tni//i filbnpbJfi.'J npUfbu Jm11hm1/np 'fhUJJ! t:.bmb-

1/ni..J I; !Jbpfi;_b.fi fJbnpbJe, b[ilb b'i.ifiJUl'Jf'bh.[!1 np Ufmuru.1~1U't°iu'ii ,/h Jm. -
::10 



fcl 1111 'i.thbp'i.t w'itftw/u h'i.t J'f11l1w'i.t9p9 k fJpUU[bpufiw"bbpp ;;IUdWU[WUlWU­

/uw'i.t l:,wl,npq.wqw'i.tmfJ'JllLh[! uwl:,Jw'i.twpwf[ /;: Ppn.[!1 IUJ'I 'JbUf./J.'"J' 

I . Bn O Im- = : 
II-+ co n2 

t:'i111t:,w'i.t111 r ,,11161.f!"' ''' l~rr u1wu1111; w/1m'i.t 1fl,J111 fd !"' 'i,'kJ,,,"f, 1u"bl1111/11 

} /, 'i, ppmp/t91 qm J Ulf'P Bu 11/1u1'1J,1111{ 1uJ1 111pm111t.u11u11J1111f I; 1111/l•LP 
f'lll/11/ J./1n1/t flu11u'i1mb.f.! '"J'I m11111111t.111111111/r11111J111: /11"11/1'11.p 

B 11 = D( X 1 X :.! + · · • X n) = E j( X 1 + X :! + · · · X 1i) - (a 1 a:! + 
+· .. +·au)l:.i = E[(X 1 a 1)-t (X::-a:!)+···+(Xu-a 11 )I::= 

= E((X 1 - a1):!+ (X:: - a:!):!+···+ (X 11 ~ a11 )
2 + 

= E! (X 1 a1 f J +El (X::- a::)::j +· · ·+ E[ (X 11 - a 11 f!J + 
+ 2E[(X 1 - ai)(X:: - aJ J +· · · :E[(Xn-i -a11 - 1 )(X 11 - an)J.,.. 

P·ii=E[ (Xi ~~i )( X i-ai) J, i,j = 1,2, • ·. n, 

II " 

Bu= _L :.1.ii+~ ~ P·if (Wi) 
i-l i J 

i = 1, 2, •. • n, 
"' 211. 



Jwl1 :'-ij~ii, Lrr i::f=j, 11U1ni111ul !; xi IL xj Uf1UU1Ull)IU/1wL Jlulm_fl1n1_L'bbrfr 

l11111Lf!1.Us/rn'b JnJh"iime1 lfu1U'itu11/nr 11b"J.pmJ, hpp. Xk (l<=l, 2, •. ·n) 
#JUIUflU::.IU~UJb Jhttm[J1n1_h'itbr'b UJ'itqw/u b'i,, UIUJUI (.li;=O, hpp i £.. 

( 2fJi j rmhtUJ./,p.rf 1.JUIU191/mU I; 

f'IU~llUJ,/l/!1 1'[1(! ·C.tu 1urhp !.:r Ulh~tu/u "f.UllnW::.W~IUb J/;uhn[J JnLhhb pp 

:::,, 1111l tJI I': 

I) r fi "ii w ~· 'tfimb'it.p u/iJ~iu/11 tJrnpAbrfr :.u.1p_np11u1~iu'i.tmfil J"'-'it, f!b'I: 

11111111l A "l'"""ui::.u111fo ·C.1m/ui'i.11u~iurl.m1_filJn'-hf!. iuJ'b'i.t JP. wniu'bap'i.t 1/111p­

'l11uf ::.u11/w11mp I; p-fr' 

P(A) = p, P(A)=l ~ p = q: 

Jf /1111.'Jzd/i.1..[!. .mJ'l1'b m'b11u11f hp~"'- f:i.wpbw'b i Lt (i + 1)-r'I z/rnp/J.brfo 

.Jllfl'/Jlllh..[!_'bf.pf! f1. bhfilUl'Jf'bb.p1 [Jb xj Uf.UllnUJt;Ul~Wb Jbt}n1_fil1n1..bb f!b-

11m511111l I; 2 1Updb.j!f!1 h[ilb A-'b r..u.r'b11bu !; 'l:w1ftu [il-h' i-r'I: l.r. [ifh' 

(i + 1 )~J''I +11rAbp1nJ', l!'b"l"'-'isnuf t 0 "'r<lli.j!f!1 ·bpp A "iwurUJr..wpe 

.::.m517li11 I; lf"'lP" i.u!'f 1/mp/J.bpfis JfowJb Jb~n1..J, Lt -2 "'l'Jb.J!f!.1 hpp 

A UflillntUC.wre r..w'b'lbu lP 'fUILP" l.UJ'I zfrnpMipp9 nt. Jb~nLdt xi UJ.fUw 

.mm~111l1111b Jb61n{J J"'"ii pw2.fuJw'b oph'is.pf! ~lfi'bfr 

- 2, 0, 2, 

2pq, 

0, 4, 

1,Jm.JIU~ p W f' l. 

ai = E(Xi) =2p2 
- 2q2 = 2(p - q),, 

fl-u = D(Xi) ==== 4p2 + 4q2 
- 4(p - q)2 == 8pq, i == 1,2, .•• 

Ji -jf > 1, 
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.p.m'h{t np, bpp \i - jj > 1, Xi k. X j Uf_UJUI tu/;m~UJ~ J'bJ-m{J [nL1/iib I'{' r;m11_ 

ilmJ' bt ,/ft,/Jtufi9p9 UJi.~mfu. pu~ hfJ-b j i-j j = L' l1m'i.ibinu~.[! 

P.ij = E[(Xi - ai)(Xj - aj)] = E(XiXj) - ai.aj = 

=4(p3+ q3) - 4(p - q)2 = 4pq: 

Bi1 =8npq+2(n - 1)·4pq = 8(2n - l)pq, 

~ = (lGn-S)pq -O, n ~ (X.;. 
n2 n2 

~L u1k 1111' '"I'' 

( 
f xi 

Jim P _i=_I __ -- :!(p'--q) <s 
n-+-z n 

9 tu51!1tu9 UJJ s>O /rl1//t t.tuJ'ml': 

45. fJlwmwtiw~WU Lib<'Jnqa1wli pUnL[itWlJ.pn'l_ :f>millHJpWU h Upw 1'1urn1-

~ nL(it!nLUUhp~: 11/mm w/)u1/1u1h X 1fl1J111 fd J"''j' f''j,,,, {d "''If""/ 1tp111 'i1lm/1111. 

(f( t) 'i"t'/"' ,r I; eit x J' /,,},,, /J J"''i' ,f "'/d L1f 111111/il111111."'i' 11 "!"'""' d 1, 11,,,11 

1'/tpft'ii UJrt1L.pf!1 "'t"fr'ii.i/'h' 

11purL11 t-'i1 /1rml1w'i1 u.111111U11f/,,,,I' l, /111'1 j.'j,' llor} 11'/11111/111.: 

/;fJL X-11 11 /111/11./,111 ''l""'""/)w/1m'i1 1//,,},,, /rJ 1111 'i1 f. ~1111/m'i111d1111/11,, · 

fiJ1111hbL('/t l)f,m'1!'"1 11111;/111fm'i1 "/,/,*i1.J""J' 

\' \ . \ 

p I' p.,, p 11' ••• , 

( t) \,., ,tl x 
\f = ~Pue n, 

11-l 

/i11l1 /,frJ/, X·1! ,,,ci,1/i"I:."'"' "l""'""r.11111,,,'i, ,ff,,J,,, frl I'" 'i1 1.' ·~1111/111'i111111 ,,,'i1111 -

[J J Ill 'j/j, LI',, I' Ill 2 /111J' ,,/;, f ( x ) '" 111111 I"! II/Jr,, I Ill "Im 
:.:1:_ 



(270) 

n I n J n ~ 1 

pm9wpJ.iuq £ f:.1.utJwumpwl_u11fr lJ.llL'l1UdbUJ t t-p 'iJL1mmd1Ud/! ,qm'bl1w9wt} 

ql1pyu.u/np t!frt.IU1LU1JJ!"Ltf: f>pn.p' 

00 

\, P I eitxn 
_,.i n l:Pn=lr (271) 

n=l n~l . 

"" 
{'eitxf(x)dx 

111'bftul11.ul1u1'h ft"iiuilu1rU1Lf! ruuywpJ.UJq k t.w1[11.1uwpwtu.11ft q11u:1U1tfhur I; 

t-/r ::.iutfmp ,IJ'uhJJU19UIJ 1_bpf!.U11.nr dp'f..U11LUIJJ!lll.d1 J!Ulbfa nr 

~ ~ J eib'f(x)dx ~ j' leitx.I f(x)dx = j' f(x)dx=l: (2i2) 

-~ -~ -m 

lllu"-!faunif., 9wCil1wgu11}- qJmqpbm l1rntf lUG~Gqfiwm u1urnnulhul1wfi 

ub(\ rn p J IH Gfi In fil1 r fin Lpmq pn'l. ~Ill. Ciqg }lw: 
'-lw'u'l um'bb'b.p p'bm/rliuqpn'l q,,,,_ 'hli.'Jftw JP Jp .pUJhp t..wui41n{J J"L 'b-

'iJb 11fa t/rUI• • 
1. P"i111L{il w 11pnr1 cp( t) lpm 'iJqyft11.1il n rn 2qiuJ k tu'i1l!'b1Jt.1.Um I; t-/r pn­

l" I' UlrJbJ?'iibrf! t.iuJUJr: 

l•rnJ?, hpp X-e 11puqpbm UJ1Umiuf:.11.1!1iuCU llhJm{J 1,r11.. CU I;, "'111 p/111nJ 

I; hputhfa91 nr (269) ziur.pf! 'lllL'fUllfpmtlLJ (;; t.UlqlUUIUf11.Uj_Ulp qhpUfm{ 

h "irpw JIILf1UIJ?lUhl_JTILfl U1h1J1.UJ (! bh r11.IU /UI 9hn1..J I; 1Ubf!b'J/;UIU1 lpnLbq­

.'JPUll /•uq WJb 11bUJ.J!.nLJ, Lpp X-l! 1.1.1b[!'b1Jt:.1Uui UJU11111ut:.wfJ.iub JbJnL­

fJ 1m_b I;, 'fill p/1111uf I; (2i0) phU1blfrU1LP t.11.11_UJuU1pU1f_11.1p qm1111.11lftmr1L­

Jf!.'J: 
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<p(O) = l: 

Cl) 

q;(O) = ~ p 11 = 1, ti(O) = s f(x)dx= 1: 
I] - c 1 

:J. P'i.i111/duu1pn11 ~111'i.i~.'JP1U/,P tfr111111 LI! Ill l"I "' ,f J, ~I Ill /1 11,, l "I' ,,, ,, _ 

JL.J!'i.iLrfi t:.1U1f1U[' IP w'i.i.'J'i11111J' 1f/ruu/n1•/i.c/ 

f <f ( t ) I ~-; 1 : 

11 J'I 111 'i.i,f h•m~u1'i.i "/' M, /, rL,,, ti I; ( 2 i 1 )-/1.11 /, ( :! i 2 )-/t.'-F 

.J. f;/Jt. Uf1Um1Ut:.iu4iu'i.i X JJ.,}111/rl/,"''i1'i1 111'i.i/1 l'"l"I' '1"'/"l'·rfa "'ll"ll'­

'i.i1U/J1U'i.i 1fn1f/,'i11n'i.iLrt!' 1ffa'i.izJ1 n-r'I 'i"'t"ll' 'i,1, 1,,""J"'I' ""'!"' 'i'/"" 1,'i,,,, -

/t!Ulqrn? ~111'i.ill.'l/11n'i.i 'IP~b 11L'i.i,9 t, 1p I; n 111'i1111111f, 11'i111 ,,1,,,,,J' 

k. :-:: 11: 

'Qmu1111l.111/1,,,'i, ,j'[,,},,, /rl J"''i' :.,,,,/"'/' 1111111 11111t:.1f111'i11f111'i1 k-1111 !1111111lf1 ,J',, · 

Jb'i.iu1/1 'l"J"'f"t"'h/1 ~1p111'i11"/l111 tf I; 'i1111 J'i' l1u11111/1 l"",lf"'l'J"'I/ 1f111J'l,'i1111/r 

q111111/d1111'i.i: ll.!"''1/111, 11/1ul111l1111 111111111111t:.udr11'i1 1J'/,,}111frlt111'i1 ,1L,,1-

k \., k .[!"'''' l.fd/, 'l"l'"l"t"''i1111'i1/1 Vi..=E (.\) :::....:: - P 11X11 ,j',,,f/,~,,,,,,, "'"/"' 1111· 

II I 

'"''"'"''i' 111'i1/1 'i1111/1 l"".'J"'l'J.111/1 1J'111J'/,'i111111' 

(J: 

v k:::-::I·:(j .\ i'' ) :...:..:: ~ p,, ·x11/ 1·: 
11-l 

(269) t:.1111/111111111"" fd !"' 'i't' """"l'/ ,J' ,\/1111l1111'i111rf,'i1 k ,,,'j,,/"',J' '//••Y,J, l'J,'i,H/, · 

L '! 1/, 'I'" 'i1111 ,J' /, 'i'./' 

II I 

Jiu11J' 

11 · · 1 

:!l:i 



n~t 

·'ll/1bJb1 kpp k~n (276) Z"'r.ebrf! t-/t 'b~U1u11.funfr 11111qmJ'/1m111J' L'b 

~IU"UIUWpUlf_tUp f[_bpUJni/.J '1rlUbnt/ mr11wpiub11LJ' I; (269) /:,,1111_1uUU1fllll.­

fJ1wt k-1UUJ1UU1pq '1fifphpb'ii9J'wb t.,'i1wpwq11p1n{JJmb[!: (276)-p 1fbp f!.il• 

-r1m 'hbtn1. t =0, 11U1wh11uf L'ii.g 

(I() 

cp(k)(O)=ik 2: X~ Pn 
ll=l 

Lm /i.i M.wtJ. UIJU p.~bwd!L[! :;IUUUlWUJ1.lll_J I; bwh u11'ii' 'fkUJ.f-""'' L rP. 

llftUUTtuf:.Ul~IUb JIHhlL[il 1m'i/i.i u.1'be'h11:/)wUJ I;: 

:;. b/rlh X UflUurwC..w~wb 1ihd-11t.[t11w'ii p.'iunfrlw'lr'"l q,111'M1yftw'ii <px(l) 
~Ill LIJ9ft1n'ii !;, WUfUI y =aX +b iyunmuC..u.1~1Ub JhJm1rl JlUb r'iim.[JUl'fpnq 

f1' tn'bl19/t wb' 

""' ( ( ( 9"'"") 

l•r".f!' 
fv(t) =E(eity )=E(eittaX+bJ )=E(eitax.eib:) =eiut. 

6. ll.Gq w Ju tq tuunufi mlpufi tl'b3 mp JB L Glib pl1 qn uf wp J1 11finLtJ- mq pnq 
;~ndl.119tuuu fhmlwuwp }; lllJI]. upummfimlpuG. t1'bb"nLpJnLGG.bp}t pfinL­

pmqpnIJ. ~mLGqgpmfibp~ mpmuqpJmLJ1G, w1uft'b.e'b' h[JL X1, • • • Xs 
fH'I.d1UJ/u UfU1UllUl)Ul~LUb JhJm{J 1rn'ii"i.rhp/t p'iim/tlw'lrnrz q,1nb~9pu/idi r"' L"i1 

'.fx 1(t), r.p,dt),• • •'fxs(t) lp11L"i1"9ftzu'bhp[!1 Jtul1 cpx(tJ-it 'bpm'i19 q111,futr/i' 

• • • +Xs-/i p'hm{Jmqpn'I lpnLb",'JP'"b I;, 1UU[tu 

(278) 

,m !l qb ['''I wuw<P upumwfi m l1_\UU tfhO-nq>JWU p fin LP wq pnq i:im. fil19f1 w G, 
.Hp(1 pmzJunufe fibpqtujw9Gnuf h X1, X2, • • ·• X, u1wmwfitulpufi tfh<)·nL-
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f'.}JilLGfibpp pm2}utfwfi ~nLGl19pU1fibpp lJntfUJ.nqftgJ:imG, nwqwump k Wjf}. 

u1mmwtiml1mfi tfbo nLp JULfilibpp plinLpmq pnq ~ndiqgpwCihpp mpmm­

q-epJml ~G: 

l•prt.[!J 
~x (t) E(eit(X1+x 2 ... +x 1 i) = EleitX1.eitX~ •••• eitX 5 1 = 

= E ( e 11 x 1 ) • E ( eit x 2 ) ••• E ( e it X8 ) = <p x 
1 

( t) . <f x / t )- . · <f Xs ( t ) : 

f!iinLpwq pnri .}ndil19(1 WJf1 l nq wp pp1fl1 k-pl} qwpq f1 UIO wfigJWU~ 
t = 0 11bmm.t.r' pmq_d\uupumqwo ik-nq, qnplnuf k upumwfiwl1wfi lfb­
t)nLfiJWfi k-p11 lpupqp uhti'f1pGqwppwfim. w/k Ck-m[ ilz.wiiwl1h1niJ, qm.­

'b b 'inn b .p 

IJ.ruu2f1'/., h Lt1'//'n/11f fJ.wp7p ubJpphqmp/11ubml1bpf!. umw91[111 J lib 

A.Lt.nl1!wl ltLl'u./ 

C:.:= 

i~I =i ~]1~=-E(X) 
<p(l) It 'J Cf(O) 

_ <p(lJl<f''(t)J--1!f·(qpl _ .- -- --..~--···~-- -·· -
! If< t ) F t .. '.) 

=EC\::)- (E(X))'.! D(X) 

E( X) ;:::-: D(X) = 

<p(O)r"(O)-[ Cf'(U) 12 

{ rti(O) }2 

~'6. lf t1 JlWli J1 pw 2~: ndl1 ~i fl fl runlytwqp nil_ :f> nLlJl19 ~wUb(l[!: ·/~'i1'i1u1 I'~ 
1,1.~'J' ,,f/1 ,p111~1/1 1111/L/1/1.11 ·:wf.111/11 "/"""111 ;,,,L l""z/11uL1f'id.1p/• 11"i1111{Ju1111u"l 

q, 111 l10.'t/11u l1'1 f• /I: 

n,,,,,M/,'1, I' .\ lf/lillfltll ~"''''' 1,,,/lf111J''i,/,,,,, /r/1l/1 11"i11u[J111111"11l f/>nL'i1l1-

.'JI'"'~' .': ,,,1"'"' /11 'h"t'a '·r/1 "1111/11,1111111: 

(;~, /J "''I I'/, '11 f" /J /, !"'' /"'' ./"" i1.~ l"' /' 111 '11 /['11 /11 1/11111J.1111f i\ 1.11111111 iut.m /'/' 

r:.1111/11vi1.ul1111l1111 f'J /'" i111 ':111111u111111111't1 J. /1 J.1111/11J1111111 { p-/1, /111'[ r..111/f""J/l[I 

''Jmm.,,:111['/1 :1111/w":1m/1111i1m/dJm~111 :.1111/111t111111 l q-/1 (p·tq=l)r IJ•J'I 11/1111-

•I.!'" 1r "I""""' :,,, ,,,, :. 1,11,,, ,r1t1, rl' \ h JJ /11/p !"' I"" .J"" 11,~ J"' I' """" 'i"\ '' "' ''"' /"'\ /1 
"I 111,f ,./11 wt1 Iii /r i, j1 u1 ""'"" ·~w 11111 i1 ,f /, ,) m frl !"' '11 ·:t, 111/1 !"'I I'"' t/1111'"' 'i1 .,1,J, 'i1 ./.""{ 

q, p 
IJ.111 '·/ u11111u :11111111 'ii 1J'/, ,) m f<l J"' h 1111111 /tl ""ll""I lp 111"idl.'J/1111'i1' 

:!17 



~,1~cuu,//b.[!1 llfl xk J'bamfJ JJUh pw2fml:u'it 011b'b.[!f!.1 t.lwd1.11111iur 'iuub '111'111 

p'bm /JiuEf['"'l_ lpm'it~9{tU1b f1U1/unui' t_m ... 5.ibit k fdi/ft9: 

'f.iu5.ift np A UJ.UIU11Ut;LLl{'/t hp'-'md'bhl'ft m /tlft1fl!. 11 1/rnrJ.l1rfo d1Ud111-

'itru~ ::.u11./u.tuu1p !;' 

m=X 1+x2+· · ·+X 11 , 

{tu'f X1, X:.:1· ··X 11 JLJm{J1m'b'bbp'i1 m'itqUl/11 L'il, 111 1t1.J"b m ,rt,Jm{J1m'i1 

pbm {Jlll'Jf'Tl'l lprn'bl19{tw'b q[{tb{t 

c.p(f)=(q+peit)": (2i!J) 

f;'itrl ::.iubm 11 11L"f.f!T1tlf1 /,l'P A uiiuu11ut:.w11/i t.uu[tu'bml1u.1"1111 {J Jlllhf! Ul''idttu/11 

1ftnpdbpfts J"L['Ul.[!LUhl.JllL{'tnJ mwpphp I;, k-t"f '[tnpd.111J 11.11'1 ~iu1/tu-

bu.t~w'iunfl Jn'- hf!. 'itz1Ubud1h. int/ Pk-m/, ft"" t'..u..1~u.s'lft [' UJ. muuu!lu1 l'P 
t:'.u11/u.t'itw~w'bm-ftl J'IL 'b1/ qd Pk+qk = 1 )-mh A UJ.UIU1Ult.,lUrft b r1lrnLJ'~Lrft m 
[Ji/ft p'bm{Jm'lf'"'l lpm'itltofiw'b ml'f n pnrdl:1p11ul lr11'bb'i11u t.L1nbl"'l 

JU ruuu ::.w JU111l [ii!"'- 'be' 

c.p(t) =( q1+ P1eit ). • • • .( qn+Pneit) 

n 

c.p(t)=n (qk+pke1t): (2SO) 
jt.=·l 

.2. IJ pn zl/'u.f! 

V npq 

Uf.wmwt.iu'Ju/u JbJ11L{JJ1Ub bnptftui{npi[w<> 2Ju1JU1'it p'itm[JUIEff'n'l :pm6blr 
9ptuit*, nrmluz m-e, p-5'- k q-u 111-'bbu lUJh bm_Jb fi1lunJmf.!1 ft'itt. hpmb.[! 

m ... 6bbpb bUJ/lln[''f fu'ii'lf'"Ldl 

ll.J'f Uf.1UU1Ulf,UllJ.tub J'brJ11Lfd1mb[!_ 'fJUIJftb I; ffi-p b"1nurJm1lp1 llL.11-

UJ" (27 i) pU1bU1dhp J'h2 f!.hlf11L'itbini/ 

1 
a= - -V npq' 

np 
b=--=, 

t npq 

D = 1: (
X-E(X)) 
V D(X) 



( -itv n~ itv ;;p)ll I 

cp(t)= qe + pe (281) 

3. f/rnz_bh.(! "JmUJuun'bp t.m1/mbm~U1'b111 f<JJ111._'i./iJ!~{'p f~U12.f11J'u1b r'i.1111-

{_J,uJCfpn'[ ~"' 'b~,9/iuib: 
X UflllutUJt;UJ~UJ'b JbJ-111/d1111b[!1 nf'{! L'b/d"'p~t{mJ I; f/JmUJuun'i.i/1 'Hu~ 

4_UJ'bU1ftUJ'h111 /rl !"'-'b'bb rfi pm 2/111.f mhf! I ~U1rn11 I; [!htpn'bL l .LJU1b/1m9wJ- 1utf­

pn72_ n~ f1U19WuUJftUJb 11 mpJb.[!/! f:.hink Jllll t.u11/u1bw/fU1b111/rl !u11f f'' 

an 
Pn= e-a-, 

n~ 

'l. 

q.i(t) = E(ei1x ) = ~ 
n " 

n = 0, J, 2, .... 

fi e ( J 

4. ,). rl 1J' 'I UI 'j,/, 'itp x 111111111111f:.m l1111 'i.1 ,f '·,}Ill fd !"' "' I' 'i1111 /d ""fl'" 'I ~ ,,,_ 'it!r 

y /11u .,_,, t. fJ /, 'i1111 111 'i.1 /1 t:,,,, 1/ 111 'i1111l1111 'i1111 {J !"' 'i1'id, 1•/1 >:.1111/ """"I"" l ""'' I"" ,"/111111i 
[a, b] Jf,f''"~"'!.Jm"J': ---·- ., __ _ 

1,u11/u1~u11/11u'i1111 /d !'" "i1'ii/, !'/' f)1111/u111111/'"'/ 1111/1 I"" ;'/111f 111'i1 '//' "fp1111f ~111-

1/iu'i1U1/Jm~11t1 /rf/111'i.1~,/,11/1 /'"' t/111f 111'i1 /11111111 /d !"' 'i1"i1 I,' 

x<a 
f( x) = 

0, x '_>!>. 

11 t i 

lf(l)=l-~(eit\ )=~. \ l,1 l . 
11\ L 

J l'I\ d .\ .. ·--·-

h-d !J - d 



lJ'wubun/11/'wUJ.bu, b fib X Uf_UJtnwt:.w~UJ'ii ,/LJ-m fJ J'TL~f! [-a, al J'fa2_w­

f1u.1 !.f!'" 1f 1-1m£.!111[wd- !; ·t:..11..11/wutupwl_UJTJ 4u111tu51tuh.[J 

<p(t)=· 
eiat_.e-iat 

2ait 

~( t) ·-
sinat 

at 
--: 

111u 'fL"f.f!""' p'ii111/Jwqp11'[ !pm'ii¥efrUJh form~tub b 

(28.Jj 

s. /Jpn;,hiJ.g UfouUJ.unc;,ft rwz/uJ'w'ii p'ii111/Juu:umrz :p11L'iili.efow'b1 Ufr,l"l­
un'iifo :.ruqmbmf1UJh11LfJ Jlllc;t'b/1pfr ptu2/11111df! UU1tu

0
91_nuf I; npUf_bU [a, b] 

1J'ft 2.UJ~IU J.f!llL d t:.u.11/w'bm~W'b111 p !'IL 'b'bh rft t.u.11/ UI U lU [''" !W tp pw z/unuJ'hb rfr 

l1nJ'UJ.nrzft9ftw, 11111U1fr 5.irw p'i1111.(Jw'tr"'l lf:un'lil1y/tw'ii uUJtu9t{m.J' /_; "l'Uf.h" 

/; plf"L f:.u11/U1c;11U/fU1'i1111 fJ !"' 'bC-,1L l'P f:.w'/_UJ uUJ ptu.f_ w 1fr pw ;_/um J'~1b pft p'iinL{ri m-

'f r n 'L tp"' 'b ,, !J" UI 'i.d1 ['fr Lll l'UJ ""II'! UJ I J UJ ! u fr b .[! v 

(eibt_ei•ilr 
';(t)=----
. (b-a)'.!·P 

(28.;) 

l/' UHJbUJ 1/ II f' 11/i Uf_.j!lll 1f 1 '' ['/! :.m 1JUJbut/,UJhm{J JllL 'fs'iJb rft r;UJ 1[w UUI rill f_ U.Jl" 

pUJ;_/11mJ'e lJIL'lfr I; ,,,_'i,b'iu111J' [-a, a] Jfo2wt1m 1.cnuf, t11n'iib'btu'ii.f! 

(t) 
sin2at 

'J; =--: 
I a'.!f2 

(28f]) 

6 .• fl1111zbh.[! J:.u11Jm'i.sU1//u/'i.1111 fJ!mhhbpfo h:/:J'J'LJ.Jl p1.1.1z/1111'w'b pbm{Jw­

qfrn'I lp11Lh¥9/tm'b: 

),ru /11' h'b(<I m'fph'b.[!, f<J b X UJWU111-tt:.w4UJ'i.s 1fb J-m-[<I J"L hb flL 'i.1p t:.wqUJ­

hU1!/wbm.{J f,11L hhb pft 'bnp1fUJ[ pm2/u11uf\ 0 b. 1 Uf.LJ.J['tudburpbpm/, U1Juftb~ 

.g{!'i.s\ :.w1f wbmf11.1.1h1nf'J f,"L 'ii'i.1b pft pm 2.f111/ uih f11mrn{<J J"L hf! 'bb p4w Jmhmd t 
/)b,_,,L JUI l lp1n 'itf/9pui f,nt[' 

f
, 1 
(x)== .. r- e r 2rt 

x2 

2 

ll.1,11 'l-/,Uf.f!"' '' w!'f UfU1m1n~u1l1w'ii JIHhnfJ!UJ'ii p'hm{dw'tl'"?, f/!1nhq-

9/r'"~\ 
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<p(t)=--= -y 2ot 



1 j' it(sti t) -+(s+it )2 
<.p(t) = - ~ e ds= 

. r 2:: 

t: cc - l 

.\ 
- 00 - i c 

s" 
- ·- 1 

e '2 <ls=--= e 
} ::!:: 

s 2 t-- - - ~ 

e 2 el s = 

..'. cl s 

( ~8() 

LUJU 'J-bUJ.f!"''' Lu r'bm/d111111""I lp111'ul1.'1/1m'i1 /111111l1m'i1 I.: f.''i111t.111'i11"'"~''" 

b[rlL UJ.'Uwmt.iu~mh tf/,,~111 fr/J,,,i,f! C[/"'//1 'i1~mu11J'111J11 111"i1fa :.1111/m"i1111/1111-

4hm (d !'n 'h'uL /'P 11 /11f /, UI rfd,. f' 111 ;_/11111 ,f ('b !"" /111nm fr'!"' 'i111 \ f ( x ) ,. 1111/ Ill/'"'!"" ,,. 

I; f ( X) = f ( - X ) lif lLI 1J' IU 51fi 'it} J f' 'u111 [d IU lf f""f :p Ill 'i,/1.'1/1111 'iJ /1 f""'Jlll "it I. : 
U.rl J' /, t [rl w,1 rL 'ii .f!, /d /, Y ''l'"""u~"'''"' <;, ,f /, ,) "'[rl 1,,, 'i,'i, "' .,, /• ::,,,,,,,,, .... 

~"'J1 w'i.!111/rl1111'ii'i1Lrfi iinr1f111l l'"'ll"""f' Ci /, -; ''l"'l""'J'/,,,,1,f,1,,,,/, ,,,1 -

ufo'ii.p'k' 'br111 /111nmfrl1m'i111' 

X c= Y--a 
a 

X-/r .\111J' Ill r ~111n IU h111 I... .J' ~Ill 1/111'i1 Ill ,,UI 'i1111 '"I"'.,,.,,,,,,,, I'"'," /111l ,,, .,, -)/,,,,/,I"' I 
/11u111&[' 1m ti!' 

1 
f(x)=-=e 

J y2r: 

. ~ 

,.; t 
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!..lu.nhwpw p, Y J'bJm [ii JUlb npntbift 1r'i1111 /ilwqp11'1 lpm i1l19/rm«j• 

~qm'i11/Jr (27 7) pw'inu/J.Lr.mt 
ial- ;;~t~ 

<p(t)=e \288). 

47. P.bnqawqpnq_ ~nLb~g~w1~ 211~1.iwb pwbwiH.1.[!: 1!'i/i.Jwrt111t./! X 
w h f!h'I t:.m111 Uf wmmJ:,UJ/jUJt J'hd-111 [ii J"L tl!, 1111/1 t.u11/u/i.r111J1w'I,111 [:1 !,,, 'i/'111 rf• 
f'UI ;/11tf lllb /111r1111 /d Jill h(! C.u11[IUUIU r I; f ( X )-/1, /rliff f'"'iJm fd 1111/{fll 'J :f:>m Cj,1/r 

,9Jr1uh' y (t )~ft: 11 m t:.1! "''i1J' wt /)u11f ma Ut 1t 

co 

<p(t) = sf(x)ei 1\lx: 

-oo 

·f1U'i1fo 1111 f(x) lpmt~9/1U1t 11.1hf!'i111::.mm I;/, //iiurb1ud•JP I; 1mfl'Q'U 

umwt9.eft '/['"'1 l11.11rn'I I; 'i1hp/f1UJU19:/l11 ,'/>111 r1bfo fr'i11.nbC/f'"'ff1ll 

CD 00 

1 • /l 

i(x) = 2; j d~ j f( t)2'\t~ ')'dt* 
-:xi -co 

~unf 

"° 
Jf(t)eio:tJt = <p(:z), 

-<» 

(.289) 

-f.1u'bft np tp( a )-'b X 11/wmwt.wqwh J' bJm[J 1m'b p'Lm [J wqpnr/ :pw •kJr 
9/uu'b I;, (289} pw'i.rwak(! [il11LJL I;; uitu1ftu c:p(t) p'bm.fil"''1Pn7. lp111'11~.'!f11u­

IP J'ft2n9mJ npn2_hl wl'f J'bJm .. fil1wt p1»z/11J'w'i.r f(x) /mnm{ri1m"ht1: ll.1u 

pU1b1»d.lr.f! qnj_qnLJ! I;; 2i1tifmfi pmfiwc\L.: 
(210} pwb1»akp /)wJ'w/J.w/i1 11/wmwC.UJftu/i.t J'bd-mfil-1wit /'Ul2}11lm'ir 

/11mm..[il JnL'hf! npn2mJ' !; '"J'I J'bJm{J lwh phm {Jwqpn'f lpmblJHfim~r 1f f·-
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1u11Jb.e "bl"'lmf: &rtifu1'b pu/i1a.1abl!. 9111 J.'J I; uru.11fou 1 "I' r..w~1U'1wrd.w.., 

11111 p UJ IU IIHU t:.11.1 l1m h ,f b J Ill_ [J ! UI 'b p 'bm/rl IU 'Ir n 'l lp Ill 'bq9 f11u t n r n L tlI J I; 

"'!'1 ,n.J-111fJ1w'h P'" ;_/uif Ulb /lllnm [J JnLhf!. 'bml'bUfL u 1f pUlprl L.J!: 

ll!u Uf pirni/, iuhf!b'l t:.uun UfIUU1U11)1.UqU1b if bJ11t_[J JllL hbL f'P =.u11fmr1 1•w;_/11-

1f m'l1 lfow 'iiluJ/1w'i1/, rfo !1 p'bmfcl uu1rn'l lp1115.tqypiu'bLpft Jfi p£ r..U1J'wUJw­

mw11 /u w'tn,, frl 1111 h[t tfon/11iu'J1.Uf16. tfp1Uprll..f! I;: lJlLlpLtft I; wUJ•u.'1111,IJLb 

1111 urlu ::.m1nl1111/clt111'11f! ml..7fo 11Lbft .t/111h//U1.lfut<~ UfU11nm:;1Ufrui.t 1fl..J-111 -

jrl Jwh :.1111lmp: 

Oqu11/l11ni/ ,,'b,,, /cl Ullfl"''I f/>11L b~.tJftu./'bL /'PH' ,,IU l'L J/1 I; lJUllU 'bm 1 Ulll/ r-
1' /, l' ~unJ m'i11ulp11'u111frl1111 'u'td, pft I'm 1J11 w 1f'i..tL p/1 t1mf 1'1111j/1,qfi w'i1: 

'N'H'" J' X /, Y m'ut1w/" Uf1U1111ur:.11111w't1 ,f J,,h11 [J !"' "ii'ul,rr.'! l"'.l'"'.J!U1"i1-

," l"' f'f' ~""r'"Uf"""""'l""'..,""t''"I' ,,,..,,'1 '~'" ""'"""i'ft t""t/11111 .r,,' a ,, b 
UJ "'/'Ill ,j' /,'"I'/,/' 111/ 

ti. 1,,1 \""" ''"' /rJ 1111..,, ·~11111',,, a"' {11 X + Y ,1,,,,r '" '''' ,. '11111 /rl,,, ,11,,,,1 f/»111 'i, 'r 
Hf'"'~" ·r-j t )-1,, ""'111!!'/'1' ,r I. ,,, !'I r"i"" frl ,,,,11,,,,1 q,,,, ~,11.,1 /11 .. 111. 1.~1 /1!"" 1, 

C./, ,,, 1'1" 'l 'l ""'I'" 111111. I" 1/. 111 J •1/111.p11' 

11111111!111111.p 111111"11 111/111.p/r 11'i1111/d11111111111 pm'll//!11'"'· I""/.'! (a-f-!H "/"' 
f""'f/,,11/'"'/· '11/1111111/1 ,,, 7,/,1,,,,,,,,,, "I' -l1111/111'i1111J1111'11111f<I1,,,'i,'i1l1r/• l'"';/11111 -

11'11 tl/11111111 /,,/, 111, l'"I 111/ I. ,, I'", ... 1/111 it /1 /' 1''11111fJ111'//""I ,y, 11111/l.'//1m J /1 11'/1 l " -

'!1111J, /,'II"" 'I"' .'I 'I'"' ,f /, '11 J" "I' "'I 1111tf 111 /1 /f> 111 ~''l!i/1111 "' ~1 /1 1J'/1111 (11 'I/,,, '"" -
1111 ~,,, I' Ill; /11111 11'11 ,, , \11111111111"" 1', 11/ Ill 11111111/ii ,, ,,,,, 2 /11111 ,f'l,/, 14• ,,,,,t .'I"''''·'' /1111 ~I' 
(i ,, b "/"' 111111fl111111l1 /""'' l111ltf1'11 1,/, 1"11111111!1'111111J' l fl/111 111111111'11/1 ',.111, ... /111111t' 
(a ~ h ) "I 111111111! /,,,, !""/: 

l:/Jf, X /, Y ,,,11/1111/11 111,,,,,,,,,\11111,,,1, ,J'/,,)111/J1,,, ..,,',,/,l'l'.'I /"' /""./'"',.,,_ 
}J"' /'/' :..1,~,,l,,111J' I. r.1111/11111111!1111"11111 /rl1,11'11'itf, 1,/1 '1111r1f1111 l''"ll'"l"''l,1,• (a

1
, 1

1
) 

/, (a::, :::i:) :,,,,1J',,,,,,,""""'1/11111'11 "l"'l"'"J'J,,,,1,1.1,,,,/, 1""!"' ~'/"""i'.'I l''l"" /J•11 
'I !""I ·1• 111 lt!ui /• 111 ~ti. I'/' 1111111 ( :! 88) 1, "' """ J.11 /r 111 b ~, /, 7, 

.,., .. 
- ,..4) 



2 
IJ tl! 

ia 1t- - 1
-

<pl(t) = e 2 , 

., -p 
ia 2t- _.-::_ 

<f'2(t)=i.., 2 I 

fiu4 "hpw"h9 'lnofwpp <p(t) p'bm{d1.uqpn7 fP111_h/19Jrw"h l;umw,r;'/P 1111-

"fhu wpmw11pJwL' 
2 2 

. ' + :i~ 
1(a1+~•:Jt--1 -- F, 

:;;(t)=e ~ 

np 1ibp~1.1.1Jm9'£111J' I; f..uuf1.nb1.1.1~w'i.t111f'l1m1i~Lrfr 'i.1np1lml f'111;/11J'w'ii p~1111-

[rlw'fpnrz fPm1il1.'!ftw'i.1' al+ a2 /1.. v =< + :::;:~ •simrw1f11111rl1pm/: ll11"'1/1-

IJ ,,,, mij/1 LP 'i U/ I''l i.w'i Ull'f UI rr::.nq f..uu.j u; llJlnLHf/i1,J! 'i.11u /11 mu1L II w '¥'".'!,,, .'J-

1JUJJ. 1/ruwUJf!, n r f..w1Ju.t'iuu4w5.tm.frllm ~./i:.b rfi 'i.m r'f ml pw 2/r• 111.1l'hL r/1 11mJ'­

"l "'1P!J/1w'h ljp~fi'h /)u11Jw5.tw~whm frl!m~111bpp "impJ'wl pw;:/11111f'h .(-: 

48. Uwlhiwl:w1pb iotrnptnilJhp' plr:L~wqpm1 :j>ntb~gpwlJhp)1 fituuw11:. 

Pbmf:lwqpnt/ fPm'i.;~,'JPWJf t:.mJ'1.1.1r 11111111~1.'J Ull'Jlll!Jlll9J'LU~I rbrh'i.Jp l1rf1111 

11wf..J'whwJph /rlLnph1f1ihp1~npnh.e f:.Lww?_tu/1111f 1fbq m5ii:.11LUr!Lzur /4'h IP~ 

itUfnLI 

01..1lP11. umh.1JmGluJ}1G pbnpbtf: f;[Jb pmzpiJwli fPm1i49pw'£Lrfr !)w­

t. n prpu ~w itm. fl Jiil. iq/ 

qm qwJhm !; F( X) pwz.fuJ 1.11'b fPm 5.i~9pw tfoil' Jiil p1.1.1.e1u'btJmp t1Lun111l, 

npmb'l 1.1.1J'l F(x) :J>mb~9/w./'1 w'£et11t.u1U1 !;, w"lw t:.w,/w"fmU1U111/mu'11 

p'bm.filw'fpn'f q,,,,_ t~9p1.1.1'bbp/1 f::.wt_np11w~whm {J 1m.. hf!' 

<f1(t), <f2(t), .•. Cfn(t), ••• 

qnLqwJ'pmm.,/ I; <p(l) p"hnL{dwrum'l fPm-b1f9ftw1fr'b, f!hlJ npnuf cp(t)-5r 
F(x) pw2fuJLUit q,,;,_'£~9ftur1fr p'hm.[Ju.111rn'l lpm.ilq9fr1.1.1it !;. wl': 'imqw­

Jfrmn1 .. Jil1m .. 'kf! f:.wrJ1.1.1uwpwl_u.11ft !; l"'-1'1UJ!.witlJ"'-l' t-jt 1Jbr21.1.11Jnp 1fJ.2111-

'Lw J J?.·m_,/ 1. 

4wquupup0. uruFiumG.wJpli pbnpbu: b[Jb pilm./il1.1.1'lrn11 l/w~'hh/au• 

'bhpp f.wP./'f''llUqwimLJil JnLilf!.' . 

'lnu1wJflmnLJ !; <p(t) p'i1n1fil1.1.1'fpn'f lpm..itq9/rw1fr5.i1 W"fUI ·~wJ'w"liuu11.uu/uu/i11 

p.w2fuJw'k ipnLil~9/uu'bhpft f)wpnp'J 1.1.1qwilnL{I 1mite' 



qm .. lf'Ud ft111mJ' f; F( x) pm2fuJ'wb tf!mbl19ftw 1/li/ UJ n tf!11L"'iibftlV JP m'h-

1/k'l_f)wtnnLfl Jw'b pnlnr ~bUJhpmJ'. f!h'f npm_J' r_p(t)-'il F(x) 1rus2/i1J'w'il 

tf!nLh~9ftwJ/z p'ilnL/iJ-w'IP"'l fJ!m-hq9ftw'b f;;1 

flp"f.hu r:.w~w'J:wpa uUJt..J'wbwJf/h (dbnphJ'p l1/1pwnJ'm'h opfi'i11u~ 

fir4ft'h wuim9rn9h'hg (wunwuft fllrnpb1f I!.' pbrn{JUl'ffln'f lpm "li~.'lfou'i1bpfr 
bqw'iw.1~ntf.1 

,,.fr9mJ! m-e, ft'ht"l.bu J'fi21.n1 'hbrt1w1m9'i.t11llf I; A Uf_UIU1lllt:;IU('/1 bpb­

i[11LJ'"i.thpfi flfzt/.e n wbfJUl/11 1ftnpdbpm1fJ {t11f1 p-~I /1 q = ( 1 p )-~/ f'..m­

dUHlfUIUlUll! /uu/'iuupwp A ,, A Uf_UllllUl~Ul/lbh r'1 ".uuf m'i1ud,111'i1m [rl t'n 'i/IJJ; l'l! 

UIJ'f t/1npdbpfi9 Jlllf'Ul.JJUlhlJllL['nlifl 11.n- fJfHl/,/_!flllfJ vlll_Uf_fill .'Jilt![} mtf.b-

9fb.JJ ( v' 46 l 
m-np 
t' npq--

. r- II 

it / ---- ' itv-p­
!i'l J' ri ) 

p •C n;i / 

i/Jw~u1qabp111J' 'lm'iu/nq 111111mg1.J.1b1_/m I' 'I"' 11'm1rl1J/1'i1 1/l11111"H'imJ lfw~l"­

f'hbp 2111('.[!f J l111mwbw5.1.f! 

;·-

qe
-it ·1 _r,_ it JI _4 I 

nq + pe np q • 1-~ it l/ 

+-&(-- itt/~~)k+·. ·I J> • I 

q·e 

+ 1 (it,/ 'I)':;+· .. 
2! . y np 

itvE_ it 11~ 
nq r np p J +r.e =1- . - + 

2n :u 

q(- P)k -j-pqk 

(y'jUJ)k 

( 
it 

J' rt 

. t I q 
! l,/ --

' !Ip 

;, tj(---p)J 1-pqJ 

~ ( y~j):J 
.. + 



2-( it )k-'2 
k! t n 

q(-p)k +pqk 

( ~ pq ) k 
+·. ·] 

11.~'hbpb.. !;, np Rn -- 0, bpp n-e a1pnnLJ !; w'bif.bP2mfilJ1Ubt U.'ii9'bbln1[ 

<fa( t) phnL[ilwqpn'f lpnLh~9ftm Jfrb1 1pn'bmJ b'h.p. 

~IUJ 

lim[l--(l+Rn)} =lim 1--f2 n ( t2 )n 
n--Hio 2n n-+m 2n 

lim 1°n(t) = e 
n-+co 

t2 

2 

Umw9mh.p. t:.1Ui[w'b1U~wbmfl1nLhhbpp hnpJwl pmzfu,/1Ub phnLflw­

"ll'"'l lpni.'b~9pwi,' 0 k 1 UJ.wpwJbmpbpniJ+ t:.bmkwpwp1 t.w~"''l"'l'd 
t11.1wt.,/u/bwJ{rh [ilbnpb,/p t;,m,/wdwJb 

m np 
ynpq 

IUJUIUlUll)Ul~Ulb J'/;;~m_[J /Ul'j, t.wi[mbUl~UlhnLfl /11Lhbbpp uw/),/wbUJ Jfrb pw;_~ 

Jum.J'e 'bnpJ'llll pwzfunol !;' 0 k 1 "J.wpwJbmpbpnif.1 w1ufr'b.g'b' 

P(m~ <x)~ I 
V npq 

(290) 

b x2 

P(a< ~np:P <h)~-v~2it5e--;dx 
n~«i a 
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ftuuf 

P{a V npq +np<m <bf npq 
b xa 

np}--..... 
1 

Je 2 dx, i 21t 
n-} oo a 

npf! h qiuqJ'nuf I; {iuulliuuji [ilbnpbJ'ji pniJ.wb'fiu"nL{iJJnLbf!l 

49 • .l..wqwbw~wbnLJitlnLbbbp~ mbunLJitJWb ~hlnnpnbw~wb uwfhiwllw­
l~b 'bnpf:nf(!: bwfu.J!iub ~b'innpnbw~mb u1.11t',Jwbiu1fi5i fJlwpbJ'e 

.J!bbwpJiblf!i J'bqbmpw'hbb.[! {mUfl1Uufi {JbnpbJ'e (290) t:.bml.tlml hqa,­

'bw'fnqr 
1.fi2btn1_, np m-e mb'ftu/11 UfU11nlUt.,Ul~IUb ,f/,Jm{J1111b'z.,/.1rfi qm1fwr I;' 

11pnb9/!s Jmpw.f!UlblJ'"-PI! 'iwrn'l I; e1111mhLL JJ11u/k 16r4"' 1111,Jh.e' 0 IL 

1, r..wJ'wUfwU1wu/uu./'b q k p f:.u.uJw'hi.uir.11~1111{J1m'hbL11111/, k "I' 1111111.u­

.[!WbtJm [' xk UflUUIUl!)LU"Wh J'bJm fJ JLUJI 1f w/dbJwtn/1/1U1'i1Ub UUfUlllllLJ' f! 

f:.u.uJwuwp I; p-fi, fiuq ?1.'uUfLpufiw~/ pq-p, 11111/'n'l b'b.J! (290) urnbl_11L­

fil ,,,, llf! 'l:rLL t:.bUJb JWL JiL·rut' 

x~ 

k-1 
p <x 
"r ~ D(X>) v k 1 

• - '2 

\ e dxz (291) 

~wqw bw4w'iu11 {J Jmf/i,,£ [''' m/wm /J Jwh JJL lrn1 f'"~.11u/1w l1 l4u1t'uJ'11/i.11u Jfib 

fiJb11pL1f f! /.u'Uf lwup (291} {rJ lwrluf /, r c/i111 t..u/i.r /'"' !J"' Jl1 C liwJ'w 11111//il 

iJ.L rs1_wd X 1, X :t' • • • X 111 •• • zubl1iu/11 111111m111t:.u1~LU51 JI, J"' {J J"' 5Jil/111/1 l.iu­

,/ U1 /IJ np11'il.f! (llUl,IU [UU pm 1f /,<jl 1f /1m1il 1!/r 1>w'i1/1 UJUI Jd LU'i/i1/11•/i1 ff rnb 9 

p,/11111111/! .Cl"' J.'I ( m111Jl1i111 umnp/11 

l/u1 uu11up/1ii w'b11u11f .1901 fJ1/ft'i1 "'UJ"'.'1"' 9/'l I; m~w'lluf/1/11111 IJ., IJ'. 

l.JUIUf"' itnt[e1* > 

'l·p9m.J!- 11rp1/iud £'i1 

227 



Jw[iJbJU1m/}qml1w'it uuiwum.J'itbrniJ.1 

Bn==b1+b2 + ... b0 1 

Un 11:b"l..f!.m,J' liw"l.m.'imqft (ilbnrhJe ~M.1.m~~l'"l.'lft l:.hmlLJwl 11h11u1· 
fiJ' b n [' h 1f + bp h mh rz/1 nL'iJft 

k=l 
lim--=0 
n-+'°° Bs12 

n 

(292) 

UJUIU1tur.iuqw'it J'hJ-nL{JJwb /lmqu.1isu.14U1"i.im[iJ 1mis'bbpft pmz/w.fUib uwl;Jw­

j,,Ul J/th lpmisq9ftw'h, hpp n-e li.ipnntsf I; w'hqbnmfJJiu'it, ~tft'b/1 t.u.uju.r­

j,,UJ~1Uh1n(cl1nLhhbp/} 'itnpJ'Uil pw2fuJ'm'h f/>m1'lfsftu/ 0 h. 1 "f.l»trruuf!:mpb­

Rni[. w1u/r'b.p'it' 
n 

I 

L ( Xk-ak) 

p k_=_l ____ _ 

l 1 Bn 
<x 

x 

1 Jo 
-- e 

y' 2i: 
-co 

--
2 

dx1 (293) 

\ 

U.J'b'b/}9 w11wp 'it'i.U1mb'b.g, np bfilb U/wmiul;m~w'h JbJm.fil1nLh'ithr'is 

111t.'bb'b l;wqw'itw'i.wbnLf!iaL'iiii/:;pft 'bmJ'it pwz.Jum.J'e1 WUJW 

C1 = C.2 = • • • = Cn = • .. =C1 
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n 

~CJ. 
lim _k=_t __ =lim~ =lim-c-=0: 
n-HI> B:f 2 n-+ co (nb) 3/z n .. co bf nb 

fa'huphJ'iI u.1"fm9m9bb.[! '"!u tfuwbmt/np 11lwu!f1 A.unfw['• UJ!'I 'l-L"l­

.{!111,/ 4nLhfJbU1b.[! 

n 

x -3 
_k_ ,_ Yk, 
t1 !lb 

n 

L (Xk-a) 

k=l 

k= l, 2, .. ·Il, 

D('r\) = ~1 I k=l,~,···ll 
11 

II 

L 
k--1 

(Xk-a) "f_Ult11U1A.wl1w'i1 J'/;J111fdt111'i1 11'i1111/dmcll""L •'f!mld1.cJ/111/i1 'i12ml1111fl,­

lm/ r.p(x)-nt/ IL bl'"' 'idJU1m1f11-11f11 IJ/1111u11!1l111J lf'wl111111l1'i1/1 l'"''j,.,,,\1111' 

.J!"''i1/1 "[' 
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IJuul 

<f(t) = 1 --+ 0 - l 
f2 (t2 ) 
2n nb 

D 

~ Yk qnulwpp 'I'n(t) p'itm.filw'l:rn'l. lpn1..'it~9p1U'it ~u11/_wu1Up luJi'irp wn.w'itap'b 

k-1 

y k 11mJ'wpbLfl'iibpp pitmfilUl'fpn'[ f/>n1..*h~9pw'itbpp wpu11u11-nlU1/ift, wr 
upft.p'ir' 

[ 
f2 ( f2 )}n 'I'n{t)= I - ~+ o ;b , 

lim'I'n(t)=lim 1 - - + o - =lim 1 - -[ 
t:i (t2 )]n ( t:i )" 

n-<>oo n....... 2n nb o-+oo 2n 

t2 

lim'I'n(t)=e 2 

n .... OQ 

k-1 k=l 

UJ.U1U1U1f:.w~1U'b J'bd-m.p JI.Uh p'itmfJw11rn'l lpnt.'bbpu/'il, bpp n~e 0.'11.nnuf 

t wftqhp2111..pJU1ft, a,m11LJ' !; t.wt/_w'itwltw'imLfilia1..'it'itbpp itnpJ'wl P"'z/u­
J'wb p'itm[ilwqpnq l/!m'itlt9Jiw1J/i,' 0 k 1 Uf.1.UpwJ'b1.nphpnq1 1,buikwpw111 

pilmfilwqp11q :pm_'it/19pw'bbpp l;wltw11U1r'1 uwllJw'hwiJrit flhnpltJ'fr l;wJ'w­

'1w/i.t $bbwpqt/.n'1. qmJ'wpp pU12/uJw'b lpm'itlt9/iw'i.I, bpp n-e wbuwf:.­

Ju./'i.tnph'h wl..mJ' !;1 wbuwflJ'w'b ~h['UJ.nl/ J'n1.nb'bn1..J' !; flwt/_w'bwltwbn1..­

{i1Jm_ft'hbpp 'itnpJ'wL pw2fuiliub lpn1..'hl19Jiw1Jt'h 1 w1ufi'h.JJ.'i.I' 

2 
dx1 

ll1u [ilbnpluf Jr l.UUJ.W911'-J9f! e'h11f.u.1'hnt.p 'fbUf.pnLJ' PW(''f !;, ULUurp 

"'l'j, pw9 bit$ filn'l'imuf 1 fl/wp'lhb.J.!. J'pw/il ~lwUfnLbnqp (292} UJ.1Uldwbp 

"J' Ulf.J UJ (!I 
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bfJb tntJ.jiul xk "1_UIU1U1f.U1~1Ub J'bJnLfilJm .. 'ilhbpp iftnfuwph'fl J/i/hwp­

qbft.e. Y nk "l""nw/;wqm'b JbJm .. flinL'k'bhpf!.1 npnir.o t.wt[wuiur bt' 

Xk-a:c 
Ynk=713~-, 1, 2, · · ·, n ·. ·, 

U1UJU1 (292) UJ.WJUWUE; u1wfhuGl:nLU }; wJq. tfbbni.pJnt.fiGbpfi JnLpwfiw­
mnLlt tlinJ!pnLp Jnt.G' n-r pwq wq ruGml. wlp ubO- wpdb~Gbpfl qhuu~nuf: 

firn.e., Y nk "11111nU1t.w4UJ'i.t Jb'1-mfilp1L'il'bbpfr r..1.mlwp (292) Ufw!Jw'be 

lfri/_mJ' I; t:.bmk1wl 4hrUJ' 
n 

!i.:1! ~E( I Y nk 1
3

) =0, 
k ~ l 

nre E (I Ynk 1'3)-/r nJ.. pm9wuw4w'bm{J1wb z'itn1rt.fr1J firwl1m'bw'i11nJ I; 

WJb k JfrwJb wJ'b 'lbUJJ)nLJ, b/'P 

JimE(jY 11kf3 )==0, k=L2,···,nr 
ll-+CID 

U.1JJ lJ:'bwllwtnb'b.c w1'h t..1mJw'bu.r11w'IJm f" 1,,, te, nr Yuk uiwurwt.w­

~w'h d f;om[<J J"'-'iJf!_ /rr pw!JUlftawJ/ Ul[ld 1~./Jnll 1/1n./)/I 1.J; npf.tl; fJUld WJW/lUI~ 

'lrw~wh c [Jqfr9 , u11ufi'11./)'b' 

Orfr'bw4, L'b[Jw'lr"'L"'l· n11 Yuk Jbom[rl1111'i1e Ulbf!"i"ff.wm UJ1UUIU1t;UJ­

l1w'b Jbr),,, {<I Jmb !;' f0 k(Y) f''"z/111f U1'i1 J11ur111fJ11uJ'p1 1111111u.1'hw'b.[! 

P(j Y nkl ;_..':;:_) = s fuk (y )d y 

IY/.>1 

.pm'bfr "/' !Y !~c.-'b w'hfl1111Jm11w11111 f' Jm 'bfr9 t:.l1111/11111J' I;, "[' I ~~IJ L 

/Jmu191[w6 w'bt:.w1Ju1111u11111{J1u1'i1 u12_ 1! 11111m 1/ /1"111,,/1111"111/1 111111~ 'Ii!'" -

"i1 f!'J" 'I U1/1U1U1f.w I""" {J 1w"i1 'llw1l1w'i1 1/1'hli1m. t./n11ku,''b ,pr11[ l1m "i1'1hiub .p 

CID 

p (I Ynk I ~e) ·~:;-1 ('I Y l:i fuk(y)dy 
i;J J . 
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U1 Jh u1L-11 "I' E ~ y u l; 1 ·1 - -> 0, brr n~ooJ ui.us ! J' w 'it ft 9 t; b u1'1.11uf I;, nr 

P(] Ynk I - 0, k=l, 2, ... n,· .. 
n-> oo 

~u11f 

P( I Ynk / < S) -" 1, k=l, 2, ... n: 
ll~CI> 

U.1uuif111r11j, l.1u1UJnLhm/ft UJWJJ'1uhf!.1 ·Xk (k= 1, 2, • • ·n) U[Wmw\w­

~us'it J'b&-m.fd1m'i/it!:1rfi qpw 'lr1Jklnif,. "iwt:.w'it2..mJ' !;/>rUJlw11.fi 

I -~-k-ak ! < ~ 
I 1- I c, 
I l Bn . 

k=l, 2,·. ·n 

w'i.J/)u11jUJu1.U pm{JJw'i.1 ppw~m'i11.u 9J'w'i.J t:.wt/_whw~1.U'i11t1.fil JllLhf!. E-p 9w'bqw-

9wJ wpdh.e/1 t:.wJ'UJl' (e>O) dqwft J'bq/i: 

!.,U11/wbwljwiJm{J JnL hbb r/r 'iJnpJ'ml pu.r2/umJ'p9 Olf:'nt/m J' l;p'if J'ft'itj_h 

qb'i11npn"i11.11~wh 111Uf:.1f iu'itiu tf/iJ [ilbnpbJ'p C.wuuru11nlf.h~[f!.I 'l•npJ-'itw~w'itmJ' 

f!.h'lm_hnLJ' !;fo'ii, "I' 'lfiurqn'I. [!n[llI' UJWU1UJt;w/1m'it J'hJ-nLfilJm'it'itbpf! J'nu11.u­

lf.npwu.ib:1 m'i.ib'it l:.uuf.UJ'itmf1U1'itm[il JnL 'it'itbp/! i.tnpJ'wl pm;_p1111..J'1 £JUl"f'1L­

"hnqft {J b npLJ'nif. npnz_tfb 9 f'wuJ.iui.tus'tw'hnLfil JnL'it'itb pp 'itn pJ' "'l pwi_/uJ'wb 

11/ifrwnb 1/rm fl JWh uu.rl:.J' m'h'ith Pf!' "fwpqhintJ. u1 /i.1 "fUI JJ'us'b'itb p[!1 npn'it.g 

pmi/_UJpwp b'it hpw ppu1qw'itw9 J'us'it h.wJ'wpJ u.riuJi'it.e'it' ql1mtl_nq up:umw­

fi ~li wG lfbt~ m.p Jm.G~ tfmnunlnpwu.1 bu fibmL.nt.u_ k fi w4. wGwqwlimp JnLfi~ 
GbpJ1 Gnpt.fmt pw2Juumfip_, bt.}b Gw mtfpnq2_ qm .. uwp}1 fhut.fbtfwmnt.pJmtf11 
~rnJ!p It fhm.fmpJm wfiqm}n npmnrufimqwu tfb~nt.p-Jnt._fiubpp qm.uwp h: 

Opfo'iuu~, U1pt.nw'jpmf:l1w'it J'hp_ 7b111iui/i zwpp J'bp_ ~uimuipwd-
11feu1ff!.1 np'ii UJnW2_UJ'itmJ' f; 'i.ipw U[uiurpiumnJ''"'h JusJ'UJ'hm~, /)~umn9p1 
1fnpd-f1.efi, 'iiiufuUJUf.WmpwuuuJ.wd-.eJi IL "'!L pn.[!p/!q "lwurwf.wl[u.s'it ufr1wl­

'itbpfs qmJ'wpJ'm'ii u1p1flr.L'ii,e'i.i I;, mtunp WJ'I u/uwll! J'mnwqnpw"/bu t.b­

whnLJ' !; 'hn1,J'w1 pwi_fuJ'usbt 

8111.pw.pmh}Jtnp J'ltd-m(rl-1w'it J_ 1.11q1J'w'it "'I''l!m'ii.J.!f!'it "'-'1b~911of !; npkf; 

u/UUl[l npf! pusqJ'w[if/u/_, 2_~U1 tpn.pp J'bd-11Lfi1Ju.1J'p1 /tpmpp9 tuhl[w/u 

uz"'mU1t.ut41u'it ufuwl'hhpfo (ft'iit"/bu twifm'l 'lnpd-p.gp 11foiU1Lf!1 11fo111n1zp 

wh~bUJ~Ul'iJ ufuwfh/;pf! k_ WJLh) CfNLJ'usf'"i., !;t fl1..u111p zwpJ'w'it u/uwr 
"bbpf! 'imt.1'itu1bu t.hurkm.J' b'it 'itnpJ'wl pwzfoiJ'w'b1 

'1ftpwnb'i.i./} {1wuzm'bn1[p [J-hnphJ'[! 1/p J'wu'itwiJ.nr 'lh"i.e/!' f!Jmwuun-

'j, p pnp/J./ipp ufoibJ'wJp h~wmJ'UJJ'p: b'i.iflui11pbir.g1 [ilb ~mmwpt/nLJ' 
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I 

bfi -wb~Ulfu tftnpJ.bp, IL k-r'I tftnpam_J' A Ufw"'wt.wpfi t.U1t/_U1bwlJ.wbnL­

fJ1n1_bl! t.wijwuwp !; pk-/:J fiufJ. t'.,iulJ.Ul'ffor A UJwurwl\wp/: tawt/_wbwfJU1bnL-

[il JnLh[!' qk-fr (Pk+ qk = l )1 u,'f 'lkUJ.pnLJ' A UfUllnUlt.uJrl! hpkmJ''bbpfr 

m [rlfuJ_'h Ul!'l n tftnpJ.b pmJ'J fo'ht"lbu 9m !9 mtJ.h 9/r'h.p, ~wrktfr !; 'hbp­

lt.u..11w9'bbl 'fnLJ'Ulrfr urbu.pni/1 

x· 
k 

0, 1 

k=l, 2,···nr 

k I, 2, · · · nr 

I II 11111111M1.p l.11u111m b m/fr U[iu 11! u.1bf!, t.u.121/b L"'J' 

k ~ l 

n ,.., 
-'...i C1, 

limk_1 __ 
Jl CD B,3/~ 

n 
\.., ~ 'I 

~ qliPk(Pk-!qk) 

I imk_=_i_ ----~ 
n~-""' (' ,, ):i,~ 

'---' Pi.qi\ 
k -~I 

J 1 ( k ] 1 2 J ' • • J1 ) 1 IU 11/ IJI 

II 

v 
."'-i !J;(JlJ1 

k~l 
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"- bflh 

~ .Pkqk 
k=l 

2."'r.f!I!. 111U1rwJ'purn'l !;;, ui"I."' (1w"l.ni..'bnif.fr "1."'IJ'"'itl!. 1nb'lf! nLkf! h, 

t:.bmhU1pwr' 
n 

m- ~Pk xi 
lC. 

1 Se 
2 

p <x --- dx, (294) y t Pkqk 

r 2rr 
-co 

k=l 

brp n-e A11umuf !;; witt[br2m .. f1"1wit. w1ufo'b.eit' f!Jm.wuunitjr 1ft11rJ.brfr 

ufubJ'wJnLJ' ku 
n 

m- ~Pk 
k=l 

"l.UllnlU(,UILiUlf.t J'btJ-nL/jl /Wb pwzfunt..J'{! pnrab rfr /jlt[fr UJbuwt:.J'wb Ul(:.p 

'fbUf.pnLJ' a'fmnLJ' (; 'J.wnLufo pU12fuJ'whf!.1 b[ilb 

2.'°r.f!l! mUlrwJ'bm (;1 

~l"'"ini..';.,nif.fo [illrnrhJ'ft9 umw9if.nul (; "'I';, uwf.J'U1'i1U11fis t:..wtjw'bUJ-

n Xk-ak 
LiwbnLfilJDLbf!.J nr 'fpmwrftif.nrz lfl1LJ'U1rf!.\ ~ ./- J 4'fmf.ttJJr mriJ.wO- uw/:.,­

f' Bn 
k-1 

(295) 
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'pp Il-e w"iluwf'..Jiu'i1npb'b w'4nuf !;1 1J.1u1.11£'l fl>(t)-'b {IUUJ[Wup f/>nL'b~- . 

', /uu 'b !; I 

t4w.1np nLfl/:/bUllnl/.J np +IU~W'f<}fs pnLJ 'lur'iu[n'J. w'flflu11/wu1UpnLp 1nL­

"1be f.unlwpJh.e !; 
n n 

~ xk 
X1 y' Bn ~ _k_=_l --

n n 

~ak 
k_=_I __ < X:,"Y Bu 

n n 

wMu11/_wu1UpnL{J /Ul'be, (295) uiuf.J'w'bw1fr'b wn"ittm-fil 1m.'be 'twrblfr I; 'lrbl 

'bwk l:abmkltul 'thrui' 

't.mJ', J'tuu'bu11/n11 'JbUJ.p mJ', hpp tfnpabre ~wmwp1Jnul b'b J'frktm1'b 

#.IJ'".urmllw~1n'b J"bdm{tl I wit 'b~wmJ" wJ' p' 

n 

(297) 

U.Ju"fpum/1 /,JU1UJlll 'bn1/p f<JbnpbJ"fr9 umw91Jm J' b'b t..burkltul J'nmww 

iJ.nr pw'bwakbpp' 

(298) 

II 

Jiu't "'t'b '1£"1.f.!"'"' bpp 1frn11a£pf! ~m1.11wp1{mJ' //k J'fil.t.'hnL/'b "iu1mwt.1.11-
11u1'b 1/bJm }J l"''b 'b/1111uuf w1! i1.' 
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(300) 

npnh.JJ m/is,c"'t mtJhift -t&zqpfrur b'b, np,cm'b Jhd- I; 4_mpM1p/1 n fl/,.{er 

/
1 tJbn.n pb11hh.JJ '!fr ,cw'iip "i"'P'l_"''fnLfb op//iw.1"'bhp: 

0 r ft h UI" 1. ll.'bJiiufu 1fr11pO.h PP9 1nLpU1.JJu/bi.JnLpp Jun.I ufbtu4 xk 
(k=l 1 2, · · ·n) "l"'ui"'~wl1mt J'bd-nLfltnLhf!1 "l' ~-r'l-· 1/rnpap iur'l-!'nh.JJh 

(;, nLhp llwtJwbmft.tubffL{J JllL"i./i.,b r/i pmzfuJ' UJY J'pkbllL/'i.J /umnL[il JllLb(! \ 

f( x )=2e-2X, 

'.~....., flpn2bl WJb t:.mtJw'bwft.w'bnL[ilJnLbf!.J. np 11-/11ntJwtt UlpJb.JJhhpp J'ft2Jr'h 

filt/UlpWbUlft.wbf!. 0 = 100 1frn11abpnLJ' 'fU1btJ11LJ' · {;; t:.buiktml 1.JWf:,J'Ulb­

'iJbpnLJ' 
n 

L xk 
0 ~k -~-~1 ___ , 

n 

f!Jmmwf.wqwh Xk J'bttnL[il/nLbf! JllL(1Ul.JJWbf./11L(1 p11pAnLJ' llLhp f:./w,/.1.­

JJU[ J'm{JbJ'wurft~wqm'b U"f.IUUllLdf!. h. 11/1uuibpufiw'b' 

co 
r> 1 

a= E(Xk) = j 2xe-2xdx= 2 
0 

00 

b=D(X1c)=E (Xn-[E(Xk)] 2=2 s x 2e- 2xdx~ ~ = +: 
u 

{jlUU[llLhnijp UJWJJ'Ulbf! mb'lfi nL'i.Jjt, .JJIUbp np xk "f.1UU1Ul~W1tUlb tfbJm­

p /llLhhbph m_'bb'i, l;wtJw'hw9.mbnL{il /11Lhhbpp J'pb.hnL/Y fuurnL{iJ !"'-hf!. 1 nw-

1.n[r, (300} Jnmwi/_np f:.wt[m:.1uipnL{il Jl1Lhp9 oqmqbtnt/ 1 uutmhnLJ' h'h.g 

n 

p {-21 + ~ k~ x. 
2fn n 

X2 + _!_ =1 
2y n 2 
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10, 

lz., <D(t) f/:nLhf19/:w1ft Ul'jJnLUW/ffo9 oqurifbtni/.1 'JUl"iJnuf hb.f.! nrnbbffo ~l.U­

«/_mbtuqw"iJnLp JnL'il[!' 
n 

11.Ju Cf.Pu niJ.1 J'bl1p b 1f nm r..wiJ.wbt.U~tu'hm fl Jt.UJ' p ~1.Upbtfo !; u/it'l.b l' np 

+nrJ.b p/1 UlfllJ!tlllJ.p_bb rfo J' /!ipb jJ iJ.wptubwqtubf! fJnLf!U 1_/t lfl.U 0 £. 1 

fl if b r/t u UI ~J' wl/iJb /1Prl' 
0 I' '1 b UI ,, 2. n u./£/1w/11 1/1n11'1Lrfr9 Jntpw.p_m'hl.Jmpm1I xk (k=l, 

2, ... n) UJ IUU1tul:.wl1wh J'b<tm[rl l"'-bf! I "11/! k-L I'"P'I 1fmpd.p Ul/'TJ Jiil 'h.[/iJ 

!;, m_h/t t.1111/wbw~iubm{J 1111'irbb 11/1 l' w;.futf iuh 1'.,Lu,/1 JWL /111n111 {J J'"-'j'f!' 

.Pu/iJf' 1Jir111<.\ u1Lm.[! I; ~tumwrbl, "l'UJ/11111/r 2<D(i}=-0,8 /;tu1/w'irwl1w'hm­

(i1Ju11fp l1m1d;J/1 tf1'li/1 1J1.:1nwC. tf/i,/,[J "I' 11/u111[iu<} mr1l14!~,,.,,,, Jftrfi1 
fil-1[mpw'j1u,//u//J[1 zL 1;1111f f! UJ WUllllf_U1~m'i1 1ff,J111 [J /Ulb d m/d /41J'111111/1/1wf1iub 

UUJ.U1t:11Ltf /1,'f p m.'J''' l'd m~ w1"/ L .pm/ f ft w~19'i1J. O, 01-/191 

x:< UJUIU1W;U1/1m'i1 ,j£J111fd1111~1bLl'l' J"'f'lll.J!"'"'l!"'P •/•nri1/1 d1111fm­

i1 mil m 'bl, 'it t:.1m/w~1ml1 u/i1111 /d 1111 'i1'id1 rfi 1f /tf1~1111 /'1 I' 1u 2/111111f f!1 f!'i"J. n 1ruuf 

1!' 
a= E(Xk) = J 2x:: e-x 2 dx 

0 

_ .. _, 

1t 
-= 

__ J ::_<x 
2 

2'1J( x) ~ 0 ,8, 

2 

237 



©(x) ~ 0,4 x;:::::::: 1,,281 

1,28{ 1-: ~0,01 

n~ 41001 

0 ['ft b IU It 3. ~Ul/tnbp f;, nr ltinf' 11burwLfr ~bburrnbp 2/uJnLlf (! 

{f;,eu9b1.11nrfrufrmb111} b'b[ilwrfttJ.nul f; f,,wtJ.1.11'bw~wi111L[il 1m iltbrfr pw2futl wb 

t;.burkl"'l Jumn1.fil"Jw'b1/ 

--
f(r) =re 2 

flrnz.h[J [ilb pblUJfiu/r "'"b (; UIJ..,, t;,W'/.UlbUl~WilllLfl rLbf!J nr UJWU1W-

f,IU~Wb A.kn'/. t/_hp9iJ.wb 0 .= 200*) 11fu.niulkbrl! '{bp_ t.e.u9l/bmrfrufr1.11bmfr 

11/iuriJ.iuJ wrJ-b,e.bbp/r Jfi2//b [ili/_wpu/i11U~Wbf!. ~'fur'btJ.fr 

u1.Ut'.,Jw'bbhpm.tf 1 

n 

~ri.: 
1,10~-k=-1--<1,25 

n 

fl/ UIU11.Uf'.,Ul¥Wb f k Jbhn1.[il Jnl.bf!. /"Lf'UIJl.Wbt/nL[' pnrdm..J nLbp t;,Ul­

i/_wbwftiubnL[il JnLbbb['p Jpkbm .. /i.t pw2fumJl!., [/llf/ n pn1._J 

flr..umjt, (300) pw'bwA.kft9 qm'bnul b'b.e 

"' ... ,.d.lt~J. .-;,~•J.u1u.p1nL"b'h •"l.•fint/,t/,nLJ t "hf'•"hnt/, 1 "l' J"Lf'•e•'tliJnLF 
4!np~f!, 'ilrmn 'llrm•tf!. ef.ltl'•tp11rAif.n.._J t [aJpf. J/r!_1 
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n 

~CD( x2) - CD( x1): 

Xe!!. h x
2
-I!. umtu"bwlnL /)U1,/mp lltu'ldmd b"b.f) f':.bmhJU1l t.tutfwutu­

ri11LJ''bb Pl!.' 

l' 2it +x1 v2-; = 1,10 
2 200 

1,25, 

n 

~ rk 

P { 1,10 < _k n-
1 

- < 1,25 } ,:::; <D(0)-<D(-3)=ClJ(3) =0,4981 

5 0. lutn1Ja p 1.J Ii p 

1. flpnzbl X-Ji 11iimjliu1urm1 lpm i1ll!J/'111h, L[JJ, uu/uu} I; hf'"' 1rm;/11-

'rf/U1"b o1,Lt.J.!l!' 

X' -1, 

l 

4 

1 

f(x) = ~ e--:;1~1, 
2 

0, 1 

1 
-1 

4 

:J. X-/1 11'b1n/rln1111""l f/H11'i1ll!J/1111'i1 I; f(x)-r11 "1'"2/'l Z= IX-YJ-/i 
p'i1111/tlwq111111 lpmhl19/1111'b, J,fJh X-[! /, Y-L' m~1'1111/11 "/""""'t:,"'/l'"c;' J'b­

dm/r11m'h'bL11 L~1 k 111'i1L'i1 "i11111"h fw11/m'i11ul1m~1111/J1111~1~1l11•/' 11111;/111uJ'e1 

4 • X -/1 1/i111L {rf UllJ I' n 'l lp Ill 'i111!1 /' u/it' 

<f(t) =cost, 
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5. X-Ji p''imL[ilwqpn'[ lpnLhq9pw'b' 

.<p(t) = - 1 
-. I 

2-e•t 

flpn2.bl 'bpw t.wqw'bwftw'bnL[il J"L'b'bbpp pwz/mtLdf!.1 

6. X-e h'b(tlwpqqnLJ' I; f//nLwuun'bf! pwz.fuJ'w'bl!.' A UfwpwJ'bmpnt/ 
, X-:\ 

U1Ufw9nL9hl, np bpp A-+ 001 UfWurw·\wqw'b J'b,}mfilJwb /)u11/w-
V 

bwqwhnL[il JnL.bbhpf! pwzfum .. J' {! a1pnmJ' _I; (0 ,1) UfU1[1WJ'/.iU1('bf'111J b fl['• 
J' Ull pwz.fuJ' Ulhf!l 

7. Spqw,} !; Xn (n 1, 2, .•• ) "lwurwf.wftw'b J'b,}m/ilpuhbbpf! ::."'2."t'· 
'l:wqw'bnL[il/m'b, f!b'I npmJ' X11-Ji pu.iz/uJ'w'b opb'b.p'b !; 

X' 
n 

DA J 

1 

2n" ' 

-IlA' 

1 
2nA I 

0 

1 
1-->. 

n 

llu1w9nL9h[J np "'J'I UfWUlutl\wqw'b J'ht}1n[il /"'-'b'bhp£!. piu1Jmpmpm J' h'h 

~JWUf.nLbn'[p Ufl.UJJ'w'bf!'bJ f:.lnnluupwp1 'bpwb9 t.iuJ'u.ip l1/ipurnbtf1 I; uu.1A.­

J'iu'bw1Ji'b filbnpbJ'e: 

VI q. l n fl 1u 

51., q.W'l.WlftW(l lftnpo~ l;bmpmq~WJ~ UWU~b: b[ilb pnpdp mp'IJnLh.FJf! 

/;uu[u.iuuip !;) U1J'f"lfwp 1pnpli£!. ti! UJ.wpm'bwqnLJf nt. J'p wbnpnzmfil1nr_fl: 

b[ilh pnpd'b nLbp J'f! .pw'bf! t.'bwpwqnp h[.php, w!'l 'PnpJ.fi wp'fJ"Lb.p[! uqe'l­

p/i9 'bwfuwmbubl J../i qwphf/!J WJ'l"ff!uf! 1rnpa/!. UfwpnLhtu"nLJ' I; u1bnpn-

z.nL[il /nLbt 

Swpph I' pnpd.h r w'bnpn2nL[il 1u.i'b mhuu.11J.h1.11f!s t;.wJ'hJ'u11nb L"'- t;wJ'wp 

uwt.J'w'bb'b./J w'bnpn;_nL[il Jwb wumpl..~'bf! qw'lu.11/11.upf!t lw1/u' 11f!inu.1.pqh'b./! 

m1'b pnpJ.f!.1 np m_'bJi l t.u.11/_wuu.1piuUJ.hu t.uuj_:U'bwftw'b h[.phpt fl.fiibpk !;, 

np f!'bt.pu.1'b J'h<l- I; l-e, w1'b.e.w'b wtJbLfi J'b<l- IJ.Lf!'bfi 'bwb. pnpaf! w'bn­

pnzm .. fil1nLh(!1 '1pn./J. 1 'l.Ullt.. 'f9hlnL pn·paf!J np nLbp /;wtJwutupw/)bwpwtJnp 

hi.J?hp' w1'b I; 11 2 1 3 1 4, 51 6 qhmhpf! pw9tJbLf!J 11Lbjt wtJhLf! J'b<l­

u.ibnpn;_nLfilJnLb1 JJ.Wb 'Jpwdf! 'bburfrL"'- pnpAf!., np m.'bft J'f!w/b hpqnL 

l)tuqwuwpwt;.iswpwqnp hup "/lbbwp~bb,JJ. hpftnL wbqwfu pnpd.hp' al U 0'. 2 1 

npnil9 l;'bwpwt[np hiJJhpf! t.wJ'wuiwu11uufuw'bwpwp l;,wt[wua1p b'b l 1-/i &. 
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~-:-/11 Un. hpfJnL pnpd.hpf!. J'/tw9'bbil.e J'/t iftnpd.Jt J'bp_' o: 1 o: 2J w1uf!'h.e'h' 

r_!.bbwpqbb.JJ WJb p.wp'J- if!npd.f!.1 npf!. Wnw2f!b h hr4rnr'J- 1f!npd.bpf! fiw­

ifu11n/uz f!pwqw'bw9 nufil !;'1 U.n if!npJ.p t:.'bwpu11J.nr bi.ehr/! (dfu/e fiuu[w­

uwp lu/!'bft l 1 • L2 wpmw'l:Pl'"lPb J /tu~ iu1u J'pw91wl if!npd.f: J'h2 Ufmpm­

'fzw~iJ.wtJ wbr.pnz.nLfilJwb wuuipf'uubf!.1 wq'bhpluup.wpJ UJ.bw.e !;' · t..wiJ.iuuw1r 

lf!bp hr4nL pnpdh rl! 1.UbnpnznLp JUlb UIUU1p{uubbb rl! 'fRLdmppbt 

lJ.!uUfftum/_, bflh 'J. if!npO.f! LUbnpnz.m .. fil'Jwb iuu~p{;..w'bf!.J bpp bu; 

1:JL'kf! l f.u11/.wuwpwt..'kwpwi[np bt.ehp1 'bzw'bw~l/'b.e f( l) lpm'iif[iJf!w1mf, 

IU"f.UI bp_ifwd'f1 t..pJ'wb 1.rm phmqwb I; UUfU.IUh[ 1 np UIJ'I lpmb49/1wb fWl­

iJ.wrwrf! r..bmkliul UJl.U!J'w'b'bbpft'ii. 

1) f(l)==O, 

2) f(l)-e l-fr wb.n'l /flrn'b~9f!iu'b !;, 

3) f(l1·l2)::;;:: f(l1) + f(/2)1 

''Ulrbif! I; lllll/Ul9m9bl, nr J'f!w4 f/?111'iif[9piubJ "Pl! 11u11/wpU1plllJ' I; WJI• 

"l'u!J'w'b'id1pf!'b, Jog)-i.,- /;: U.n •'fmuduunniJ. 11ilwl1w'ii I; "l'UJ.hu 7. 1/mp­

a/r tubnpnzmfJ1wb UIUU7/duub/1 tUl+J hr11 'km tnbp l t:.u11/muwpw~bU1-· 

pu.tt/n11 ht.p.l1p1 f!h'lnLbLl Jog) f/.>11Lb~9pm'b. 

f(l)=log), a> 11 f :101) 

flpUfhu l"'l'ur/1/d.J'bLrf! l.frJ' .J! ltwrbip I; e'h11nL'hbl .'J"'""'i'"B""~ /d/1-
1.e J f'IU 19 U 111/n flUl(IUl[I IJb flUlf[UIUrtL[J J'ILhf! UI r1/11uf I; :J fJ 1lf111: l;[J/, 

n1rn1Lu /Rlf:UlrfrfJJ'iJ/,rfr t:.p1f J! f!b'l11L"i1L'b.e 2 {J/11/11 ! UIU/111 w'irn-· 

rn 2_llL[J ttub WllU1 fr6..Ulb(! tf /rtu1/n rft f/uu1/U1t11.U 111//1 Ill /~I 1/1111H\n11f 1 It J''jl 

m'b/1 L l'~"L t:.m1/iu11 iupmt:.•iuu ru11/n I' /, f.pb r' 11.'h II l'" 2"' {J 1m'i1 11111111fd~111'i1/1 

w l'l"IP 11/1 1f /1iu1[n l'l! 11,, t •/nt1f I; 1, p ln111 pr} w Jfi li tflrnnf up: ll l""/{111111/, 
wGnpnzm.pjwG mum}16mfij1 hpqpnpq1uJ!di 1f(1w1{np lp1l.tl1111J f; u1Jli 

mGn p112m p Jilt.ii[!, n p upu pn di u1lpl nuf t l1plp11. Ii u1tJ mmu fllnfl G u1 pwrl n p 

); n~JJ p 111. fj ),g n 'l •Imp 0 Ii 1.f IJ2_: IJ.t "I"' 2111 fJ I"' "i1 Ill" w ,, C.w'h/1 Ill 11111 "i1111111w -

l1U1"i1 1f p U1 i[n I' IJ" l 1/11111' I; "'l t u1"iu1 I"' 2"' [JI"' 'i1/' 1 n I' "Im 11111'i1111/11/m ,f I. 
10 r:.1111/u.111m1,,,,t;"i1111pun/nr /,l./.'''/' 11Lhl1!J'"I -,,,,,['a/1 1fl1tt 11.1/id,l'I'- I.·, "I' 

u11u11"i1r11111iull'u'ii 1f/11u1/n111u1f 111w11111'io11/11/md' I; log2 IO-=-- :~,;3~ /,l'fll"'l"I"' 

'""" 11'/1iuij11 £'' 
u,,JJ' u1'i19'iJ/:"iJ.e UIJb if111pd/1'i1, II['{! llJlll/llll'i1111~1111f l llllllflf,/'f' 11/ 

t.w1/ UI 111u11mf.'i11ul'1U''" '' '' '.f!'' r: '1' 111u t:.111J' UI r 'i1111/111u111l1 II In g)-l' 'II'''~'./' 
1)£ mh I'" L 1n b "./.!. n1l 

1 ( 1 1 log.l = - lo(f -- =--- - - +···+-·-)log. I 
.i h,I I I I .. 1 

l ... 'li,.,,J 
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1 1 1 1 
log l = - -log l--log l-·. ·--log~, 3 l a la l 3 1 

~~~~~~----~~--~-
l 1t1'1.'la11f 

<PnpJ.fr J'b'l_ "JUlpnLbw4tJ.UIJ w'i1nrnzm_fl JUlb l_Uli/rft 'fpnt-{J /Wt UIJll 

dltf!, bpp tftnpJ.b nLhp { f,U11_U1utupwf:.bU1pun/np bt.[!bp1 9'"-J9 /; 111u11ftu 1 

nr tftnpdp JnLpUl.J!Ulbl_JnLp bf.[!{! Jt.n9imLJ.f !; Ulbnpn;_nLf'JnLbJ nr /:,wt[tu-
. 1 1 

uwr 1; - -loga--fr, "'J'~Jr'il,e'h' "'t'f ht.er r,Uli/.U1'iiw11UJ'iimf<l 1UI-;_, k "'l'f 
l l 

t.U1tJ.U1hU1q111bn1_{J JU1b [nqwpp{J J'fr U1p1.11w'lrJ"'lfi'is' 1/b p9pwJ J'fi'ii11Lu 'bz.111-

'hn1_. /w~ tftnpd.11ul "JUlpmbUJ~i/.n'l 111bnpn;_nL{<IJmb [!b•jr,U1b11tp .[!1UbU14f! 

f:.w1_wu111r I; pn1nr UIJ'l"IP"P wp111111'1rJU1l'isbpfr 'l'"-J'U1pp'b' ipnpd.ft pninr 

t:.'hU1puu/_nr ht.JJbrfi t:.UIJU1p1 U.n "lm111-6..111nn1/, b[ilb a. 1finpd.'is m'isfr s 
hi.e.hr' 

.C.w1_w'isw4U1h11t{J JnLhhbpntJ.1 p'iswqUJh J npUf_bu U1J" tfrnpd.nLJ "l"'P"'-'iimlr 

iJ.UIJ mhnpnz.nL{<I JWb t_wt/t f!b'lnLbbl f:.burkJUI[ JbJ-m.fJ J"'-hf!' 

-P(A1 ) • log;1P(A1 ) - P(A2 ) • logaP(A 2 ) - • • • - P(As) · log3 P(As) = 
s 

=-~ P(Ak)log~P(Ak)' 
k= l 

a. l}mrnp ubi tqmpni.Gwqtl_n11 wGnpn2ni.pJ1uG t wt}1~ eGqnditl ru~ k 
wGtlwfib1 llljl)- t}lnpcip kfimpmqp w il G2ruGwqb1 H( o: )-nt)_, Wjup GJ!fi' 

H(a.) = - ~ P(Ak)log11-P(Ak)' ( 302) 

k=l 

'7Jw1dwbU1i/_npt[bb.[!1 np bf<lb (302) 'fnldUlp/i Jb'l_ f:.wi/_wbU1~WbnL­

P1nL'iJbbpp9 npk!; Jb4f! f:.UJtJ.wuwp !; qpnJfi, oppbw~1 P(Ak)=O, U1U[W 

f:.wdwUf_UJurw11/uU1b 'l"'-JUJpb[ph' P(Ak) · 10g3 P(Ak), "lb1.11.[! !; [!b'JnLhbh.[! 

11._rn1fo l:,wt[wuwr, WJb pU1bf l:,w,/wd.U1Jb1 nr P(Ak)logaP(Ak)--0, h{Jh 

P(Ak )-0, 
lfwu'isustJ.np 'l-hUf.f!"'-J, hpp qmpd.fi hi,ehpf! /;uitJ.wuuspwf:.hwpwtJ.nr 

hh, W/upb.[!b' 
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IUUJUI 
1 1 1 1 1 1 

H(a.)= - - loga - - - loga - - · · · - - loga - = log3s1 
s s s s s ·s 

0 f'" j, IU ~ 1. tlw11/nuf !; 'ff'UIJ'f!• nrnzbi UIJ'I (l i/mpap l;burpn-

~/iw'iu 

t/JnpJ.'b nL'b/r bp~nL f:awt[wuwp1.11l;'bwpust[np b1.[!bp 1 nwurfi ' 

H(a) = log22 = 1 br~rnr'l"'IP'b J'/11.ut[np/11 

0 f' p b UI" 2. tbuu[nuf !; 'lusnJ npnzbi l.UJ'f ~ pnpap l;i11npnUffius'iu 

U.1u pnpJ.'b nLbp 4_b9 f:awi[wuuspwf:a'bwp1.111[np ht.J!bp, nu11.np 

0 r p 'b 1.11 1t 3. U.r't'lfis, np UJwpnL'h1.1.11tnul I; 5 "Uf P1nU1/l k. 10 "'' 

''b11wfi1bp, /)w'bmJ h'b J'ft 'lb'lus't· '1:1.n'bbl wn "( 1pnpJ./1 (-'bml'"UfPUJb~ 

5 5 10 10 • 
H(·r) = - - log,, - - - log2 -~0,!>2 ir11. J'fiuu[nrfi: 

15 ~ 15 15 15 

52. 1::1.lmpn~~WJ~ fawm~nqa1nLl11Jhp[!: 1w/11.J.!1.1.1'b l'bwr"UfPwJfr Jfr 

,em'bfr f:awur'tnLf<l 1m 'b'bb rfr tit. u11ul"bwu ,, I'"' fJ JWh 11.rw f11u'bq U111'bb LI! J ~w­

""'9b'b.[! y = -- xlogax lp11L'b1tyfiw1fr qpiulpfillf!i n11/1 t.mu11tm{J1111"b"bLI'l' 

Jb C/_ OCftnUl'ttuf' 'ttfibbb l)btnl.U'JUI 2.Ulf'Ul'lf''"b.J.!/i J.uJ'11/i11uf11 ll.111 :p111 'iJJ,-
} 

sfiUJb npnz1[iud- I;' hr11 x >o, 111bp J'p J'wJJ11fiJ' m.J, /, rf' x = - /, 
e 

1 
Ymax= -. a,,,,,,,,_J I; 'LI'"JP1 br11 x-..0, 'll""'r""' C ''Pl' 0- x<l, /, 

e 

pw9 1.1.1uw'tu./i1, bpp x>I L 2.1'2.J',u'b l1Lu1 J.m'i1fir l,r"' 'll'aulpfrllf' u1111111lif·r-

4_iuJ I; 'b't• 30-mJ'i 

U1JJ iu'h 9 'bb'h.J.! a. ,,,,, pa/r t'b-

H(?.)= - ~ P(Ak)loga P(Ak), 

k~l 

npUJ.hu 1.1.11'1 ifrnpJ.fr 1.1.1~npn;m{J 1w'b 

l_ llM "'"' 

y 

···~· :m 
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2. bG mpnu1r tuli lhml wuw p h qpn J ft tu JG. 1. upmJG mJ~ qlmt.J!nuf, 
bpp llrnpc\l1 lUPl'}JilLU~P; liunl mum[1 !-.: f>pn.p1 

~)( Adlog:iP(Ak) 
k = o 

.q111..J'U1p£!. 1 "l'l! 'l-f'm~w~ 'lnufmpblfr'bbr 1._n1..'bfr, ~wpnrl I; r..m1Juww11 i/t­
'hbl 'l..f·-:!fr, b{<lb pn[nf' 11n1..J'rurbifr'ii/;pf! /)wijau11wr b'b 'lf'nJfr, u1iufr'ii.p'b, 

'1 rt- P( A. 1), P( A:;), · · · P( AJ t:.w1Jw'bU1t11n'hmfd imc;,'bb rft.9 Jb11f! t.wif_1n­

urur !; J'/1u11Jn11fr J frnLt 1l~.11u9m<t'iili I'l! t:.mijmuUJr b'ii 'lrn tfr J nrl! hz_UJbU1-

411uf !; A1_, A2, • • • As Uj_UJUIUJt.1nr'hbpfr9 J'bllf! /:,.UJ1/w11wfr I;, /iut1 J'iiui­

BuuH1bp'b iu<;,l)'bmp b'br U.1uuif1unt/1 b[J/1 t]rnJ1.A(1 \U)H}JHLG.pe R.m1luimnf1 k, 
mJf} t}rnp0.{1 lllGn pnzn1_ p puG pm}1E: fi wt}_ u.nlmp .h qpnJr 1., fi m lpun ml11~. 

mJG. t(mp{1 ~, np~ fiw1lwump 1q~ ndil1, wfinpnznLp JilLli z.J1 u1wpmG.rn­
l1nuf: 

3. s ~1 ~ hp lllfibgnri pntnp t}mpnbpp ub2 muLGunfbt} J.Gmpnu1\nuG. 
nLGf1 UIJU tlmpcq~, np~ rnp1p b1~hp~ fimtl_murupmR.Gwpu11Jnp bG, UIJ­

uft'b.g<;/ hpb a-mJ. 'iiz_u/i1w1tb'ii.[!. S h[.p m"iib9n'[ 9U1b/ftu9wd- 1/111rd.f!, ftult 

rJ0-nif "'t'b fnpd.p_ , npft pnlnr S bl.[!bp[! t:.UJt/_iu11wpU1t.'iJU1[t•mfnr b'b, 111u1UJ 

s 

- ~ P(Ak)logaP(Ak) ~ log3s1 

k = I 

(303) 

U.u1w9"'-9bh.g miu t.wui~m/J1111..bf! J'ftw!'b bp~m-' A 1 ll A 2 b1.pbp 

1n'bb9n'l 1fanpd.ft t.UJJUJpt '1'ft:.nwl'~h'b.[! y=-xlogaX lpm'b~.1JfrU1JP Lt111nnL9-

qmd- 'frUl:Pfrl1f!" (ii~. 31): X - brfo UJnUJ'b9.£!.ft 1Jr"' iJbr9'bb'b,e OA1=P(A1) 

IL OA2=P{A2 ) f:.u11ni/_UJJ'hbp[!• WJ'l- JwJ'w"iiwq A1B=-P(A1)logaP(A1 ), 

A2 B2=-·P(A 2 )logJP(A2 ) b .e'"tft np P(A1 )+P(A2)=L ~umw'bw'ii.e 
1 

OA1=A',;.Ar X-brft Ulniu'i.i9 .eft 1Jrw if.br9"1b'ii,e OS= z t:.Ulmif.UJd-f!. 

wm/_UJd-ft t.ftJ'w'b i/_pw S l1burf! ~tft'bft A1A2 /:,,U11.11ijUJJft J'ftp_'i.iUJ~bUJf!1 b 

A1BB2A2 ub'lw11ft J'h_ft'b 11ft<t1!' SS1-e, ~Lft~/t 

1 1 
SS1 =·"2 (A1B+A2B2 ) = 2 [ -P(A1 )logaP(A1 ) - P(A2)logaP(A2 ) }1 

1 . 1 ss2 t:,,iuu11Jw<>1! t.wt[wuwr t; - 2 loga 2 1 .P.1nilft nr '1-ftmUJr~t/"'l 

~nrf! 'l"'f'm[npm .. {J JU1d p nL'l'lif UJd- !; "lib p.ph1 nLpbJ''b SS1~SS2 ~UJJ' 
1 . 1 1 

2 [-P(A1 )logaP(A1 )-P(A2 )Iog<lP(A2 )J ~ - --;- loga 2· 
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-P(A1)logaP(A1 ) - P(A 2 )logaP-(A2 ) ~ loga2, 

ft'iit "fUlt.u/bp_i/_nLJ' l;p Ul"fUJ911L9h1t U.fkbrk. t, n11 lff't.ftud- Ulll.h!_m{J JllL­

'i.mLd r..wqwuwpmfl"JnL~f!. 4turn'l !; tr1h7ft 1n'bh'iuul w/b Ii_ J'ptuJ'iJ tul'b '1-h"f-
1 

.f.!.""f, hrp ssl =SS2' WJUP~.[!.'k' hrp P(A1) = P(A2) = -z 
2 

y 

Sa 

0 

U tut.J' m'iuJwd- f:.wui~m/J 1m'i1f!. t..m1le'i1l{u111 11' t t bwrnu1/1U11/1 /ulmuw/• 

f:.bUJ' "l1"1L" 1f1nrJ.fi w'h"/"'2"'/dtw'i1 l_u11/1p. /,, f['"J'i 1/1n11J.b J'/d1'i1111/i1 

(<ltJ111J bl.Cbl'P dtuJ'w'i1iul1 1/11111J./1 u1Jlfl/'"2"'/dJU1'i1 u111111/16U1'i1[11 /,/'[' J'l.J!L-. 

f I! t..mqiu 11 iu11"'C.~mr1u1Jn I' L 'k 1 mJ'/, 'i1mJ/,1Yi1 I;. 'i, !"" "'l"l !•'11 'i1.J1'i1 m1Jf, lf1 
1rhj w l' I; 'h UI /11 tumb ,,/; 1, .[!m'i1 tu 1 'i1 1/1111.a /1 "'l"IJ 111'i1.pf! 1 ,, I' I' /,/./!/,I' I! t:, ,,,_ 

qtu11wr1uf:.'iuupw1Jnr J_/,'i11 

~ 53. lf~wm WL tfrn pob p 11 ~ump n u:11wli: l·'i,,,, 1,,,,,Jf,u/it '""t;,J',,,~,/, J/111 

U/wf.111'i12b!J'1'i1./}' "I' /,,,~,,L m'i1lrufu if11111'1/,['f1' '1.-/1 /, ~~-/1 1f/11119 ,J',,,'j, dw ­

Jm'i1111l11 "l'"'i'.[! 111'i1l1'i1 s /, [ t.'"f'""""l""r...'i11111111u/1111 /,/.J.!/1/'[' 1 tf/"" .'l!"'L :<~ 
1/10 rJ. /1 l;'i1111 l""'I /11u'i1 f:.u11j """"I' Lf1'i1 ,, 11111111'i1J. /1 'i1 ,,,,, ,, J. /, ,, ,, \ 7.- /1 /, ;~- /1 l 'i1 . 

U1 r n "'IP m'i,/, i•/' 'I"'''"' t'/''k 1 ,,, !"/•'it .J! 1,' 

( ;J()./) 

!J,,,l!J 111111UJ.!1 ''I' "'!" t;'""'~111{J1111. 'i1[! 111/111/1 111'i1/1 ~1wl1 "'l~' 11't111r,,,, . 

'j,,,, /' ,, 1, "/.pnuf, b l'I' 1/w f'J.h !'/' b [pf, I' I' r. ""[ """" !"" t.'i,,,, I'""/" I' l /, 'i,, l:'i1 -

fl"' 'I ,.1, 'i1.p 1 fl I• 'l. '''"I' c.\ 'i1 m. 'j,, /1 
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P(A1), P(A2),. • • P(As) 

f.wiJw'i11ulJ.tuflm .. fiJ1n"-'i/i.ibre1 /ruf[ ~ tfinrd.il m..'iifr 

B1, B2,. • . B1 

.ht.e.brl!i npn'ii.f! f.wJ'u11.~. wu11uufuw'iiwpwr nt.'iib'ii 

P(B 1 ), P(B 2), • • • P(B 1) 

..;UI '/.tu'b Ul"Uli,nt.fiJ J nLf/iJb rf! t 

ll!'J JwJ'w'bwfJ. 
s 

H(a) = - ~P(Ai)logaP(Ai) 

l 

H(~) = - ~P(Bk)log3 P(Bk)' 
k~l 

llftw91"'l a~ pnpd.ii nt.iifr w/ii ht.e.bp[! 1 npn'ii.e. pbp4uu} bii ~burb.­
clwl w'un1..uw"-nLJ. 

A,B, I A,B, I A,B, \ I A,B, 
~~~~~~~~~~~~~~~~~~~~~~~ 

A,B, I A,B, I A,B, I I A,B I 

~------------------------------------------~ 
A,B, I A,B, I A,B, I I A,B/ 
1~~~~~~-'--~~~~~~~~~~~~~~~---'-

. I· · ·I· · ·I I 
·I .. , ··I I 

A,B, I A,B, I A,B, , I A,B, 

fJnLpw.e.wiiun1..r Ai Bk buft t:.w4w'bwfJ.iuiinLp JnL'bf! f.w21.tJ.n1..J' !; f.w-

4wt1.U"ru'hnLJil I nL'b'bbpfr pwqJwllf wur'LJ wt f'bnpbJ'fr f.wJ'wd.U1 /'h ~ U1'bfJ.wfu 

·"fwurwllwp'bbpft l;wJwp ( tfinpd.bp'ii w'iiqw/u b'ii )' 
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i =I, 2, .. •S 

k = 1,2, .. . 1. 



s l 

H( a~)= - ~ ~ P(Ad · P (Bk)loga[ P(Ai) · P(Bk)) 

~""' 
s l l 

H(o})= - ~ L P(Ai)P(Bk)logaP(Ai) - ~ ~ P(AJP(Bk)logaP(Bd= 
i = l k=l i = I k=l 

s l l 

=--~ P(Ai)logaP(Ad 1: P(Bk)-~ P(Bk)logaP(Bk) ~ P(Ad= 
i= l k=l k=l 

l 

=-~ P(Ai)logaP(Ai) -1: P(BdlogaP(Bd, 

* 0 r" b UI" 1. f;rf111L '"l''i'J/'91 11pn'b9/r,9 ,fb/Ll! "l'"l'"''i1ml1111J"I;2 ""ll'­
rnwq k 3 uk 'lb'Jw/1'hLp, pull J'Jm "I!' 3 11u1/ru11u/L /, 3 11b 'Jh'/'"l/"1L11 J'/1m-

rliuJ'iu'iuul1 t.w'i111ul L"b JL/1iul1iu'b 'fh'J'"lff ll1111zLL '"I" 1/wra/1 t"bm1rn"1/'m'iu 

S'/.J'"L 'P"rae br't"'· iu'hliiu/11 ,,,,,,,a.L1,fi 11/""!l"uf'b l;r U.1u ,,,,,1,a1.1,f,,'J 
clhlfe uUr '"yfo"b '"r'nr s q'h'1 '"'' t.iu'hu i'h t, '1 1111 "1''J1'" ,,,,,,' "1111r11 r'1 "'1"r 

'LP9 11'h'1iul1 t.iu'i.iJ.Ll!' IJLllm/i 

H(?.p)=H('.l)+H(~)::::: -~)g __!_ - 2- lg-3~ -I· lg2::=0,5U3 UI, J.1 
a 5 a 5 

O 1• pt iu 11 2. '''""""r'/"' J L'b n iu'hliiu/11 ,,,,,1.a1,1,, f!'i''J- "I'"' ,f 
~piu'b9p9 J"Lf''".J!'"'hl.J"' I'm J A Uf""""'t."'{'/1 t.1u1/111'i1111/1m'b111 frl J"' 'ii[! 'bm 1'i/i., 

(- L.. t:.iu1[u"""r I; p-/11 'l·ui'i1Li '"J'I lrnl"l' n ,,,,,1,aL1.J,9 J"/iu11[u111Ju1J ''"'l'­
a.fi l;'huir""f PU1b1 

u·" ,,, n r a" J uuf tu.,, UI ,, t .,, UI [In "IP UI b '11" 'ii I• 
k :::.-:: l, ~,. .. 11, 

fl 

H(o: 1a~· • •a11)-= - ~(plogap + (1 - p)loga(l - p)) 
k· - 1 
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U.1rf,f .p.'bilwp~hil,c hp~nL ~wfuJ"'l pnpabp' a k. ~' npnil9 J'ftwt/_n­

rnufh nLilp "'Jj, bl.p_b['(!J npn*iJ.p_ ilzi/_wJ- hi, t/_hpf! phpqwJ- u11unrnwf1nuJ'1 

Gm_r'".c"''hlJnLp (Ai n Bk) bUJfr /)wi/_w'bU1~U1bnL/J1nLhf!. "'1"" hnLJhUJ.b" 

l:.mz.iJ.iJ.nLd I; /)wi/_mb w~u.1b11L/J JnL'bbbpp pwqJ' "'Uf'"Ut~J' wb [JbnpbJ'p l;,w* 

.J'iuJ..iu/'b'- J'ftwJb ~m/uJW[ UJ.U1inwl:,,wpbbp/t f.wJ'wp1 U1Ju/tb~'i.i' 

s l 

H(:i~)= - ~ ~P(Ai n Bk)logaP(Ai n Bk)• 
i= l k = l 

l 

H(:i,j)= - ~ LP(Ai)·PAi(Bk)loga[P(Ai)·PAi(Bk)] = 
i =1 k=l 

l s l 

·=~~I: P(Ai)PAi (Bk) logaP (Ad - L ~ P(Ai)PAi(Bk)logaPA...(B1{)= 
i=I k-1 

l s l 

== - }2 P(Ai}logaP(Ai)~ PAi (Bk) - ~ P(Ai)l: PAi (Bk)log~PAi {B1J, 
i=l k=l i=l k=l 

l 

~ PAi (Bk)=l, j=l, 2, · · ·S1 

k=l 

I 

- L PAi (Bk)logaPA1 (Bk) 
k=l 

·•'lf:nLdU1pf! f.w'i.J11ftuw'i.Jnuf !; 2 pnpJ.ft l;'"i11npn"/ftwb WJb "1WJJ'U1Irnt/_1 np !7. 
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ifinp~mJ' urlu1_/t I; m'i.tb9bl Ai U[WUJWf.w['f!I L2w'i.tw~btnil.. UJ/£ H:\i(~)-nq, 

UI/ U" 'iJ ,g,'i.1 \ 
l 

HAi ('.1) = - ~ P,~i (Bk)logaPAi(Bk), 

k=l 

w 1u t.wqwuwrJ'w'i.t "'2 .f11111m.,/ 111n•u,91jwo 11r111fwl'l! 'iJ/,l'll',;JJ'"!/in11 ,/ I; 

wJ'i.t "flUUlUlr:.,UJf[w'i.t JbJm .. [iJ JWb ,f w[db J' u11nfilfUJ~wb 1J1~f WtllfL JI! l1mJ' J{12/i'i.t 

Ulrdb./Jf!.i nrfr pUlzfuJw'i.t orL'Zi.f!'iJ I; 

HA 2 (~~), ... H.\SO) 

P(A 2 ),· • • P(A s ), 

U11141'i.t.[!'i.t' ? ifinrafr UJ_W !,f w'i.twltw'i.t l;'bw 1m111/1w Jl1 ,f Jr pj1'i1 iu I'd/, .J!l': If J.,'i,_1, 

wlii 111'i1tjw'i.tbt111.. L'b.J! ~} t}rn pltl• upuJ 1.f u1fi iu lJlu fl I. limpnu1lll11 1. illfl po !1 

f1pwqwGwgtfU1li u1wJtfwfiml /,. 'i.tzw'i1wl1f;L'n /,"j,./., ! L. 0)-,,,J. 

( :w.> j 

i I 

(.10u ) 

IL ( ~ )• ( :Jtr; J 

/J.!"''t/""''/1 1q1wtlnp1lmo -z;1 1l111pc1!1 l.limp11ul11u1li lin11lull1u1p I. 1l111p­

"i1hpj19 d'l,ltl1 J.Gmp11u1l•wJI• IJ tfj11111 1frnpl1!1 upuJd'tuliudjlllli l.limp1n:tl11t1-

il Ii .. , q. n I 1J UlJ 1 ti (j' 1111: "':'fi "j, 1/111 I' a,, ,, ,, "''' w'i1 ,,, !J ,f 11/'i, "I Ill I .r 111 f1 II 1j: 

() t' /r "i1,,, 11. It/, ' """'"'f•/1.11, ':'/' "/"'/''" ~' "''/'" ,f ~ :J '"'""'""'/ /, I> "'' 

't'i"l"'ll'i1L11 1 r.1u'io111f l1'i1,/' 1111~111 'l~''l"'l/1 //["'21'1 "'J'I 1/11•1•~/1 l~'"'l""'"""~t: 

·/!~,'j,_,,,,f11/n11 ''"'l'a/! /,/'~"'- u, ,,,1,11 1/1111,af,t/' 1J'/11111/111,,,11f/, l' """''~·/•~' 
1/~111 1114/1 t:.,,,,5,,,, 1f11 J, h1,J//"'l"I 'J'i"l"'4/1 f,w'i11111lf!1 fl, 11111/1 

H(L ll) = 1 l(l) + 11 1 (II), 



npmb'I H(J)-L' Jhfi pnpap f/iu.npnUfpwk !;J pufi _H1(1I)-e' J1n1._u pnpd 

"i"'JJw'i11ulJ.w'i.t !;'i.11npnUfpw'b' usnwlp'b pnplip ppu.rlfu.r'i.tw9Jw'i.t UfWJJw'i.tm 

I pnpap l;'i.tmpnUfpw'il' 

a a b b 
H(I} = - -- lg-- - -- lg-, 

a-f-b a+b a+b a+b 

puq Uf'"JJw'i.twfiw'b H1 (II} !;'iu.npnUffiw'b npnzhinL l\wJwp 'JlnhnLJ b'bJ 

Huu,(11) J.: H .. t. (11} 1 npn'b./J 'bbplfw1w9'b11LJ b'b brl1rnr11 pnpd.p !;'bwp1 

UfPWb w/i, "JIUJJw"imq, np Ulll.tuff/b pnpttnLJ f.,,IU J'w"flUU1UIU/uwbwpw; 

bpf.uub b'b blfbl UUffiuuufJ k uk 'l'b'lwfiibp. nL'bb'bJJ' 

H .. (II)= - a-1 
"i a+ b -1 

a-1 

+b-1 

H .. 1.(II)=- a lg--8 -
a+b-l a+b-1 

b 1 b g---, 
a+ b -1 a+ b-1 

b-1 I b-1 
---g ' 
a+b-1 a+b-1 

npmb'lfis 

Hi (II) = ~(- a -1 lg a -1 _ b lg b ) + 
a+b a+b-1 a+b 1 a+b-1 a+b-1 

b ( a I a b - 1 1 b-1 ) + a+b __ a_b ___ l ga+b-1 - a-1;-b-l g a+b-l · 

a a b 
H(I II)= --lg-- -

a+b a+b a+b 

--- g - g a ( a-1 I a-1 b I 
+a+b a+b-1 a+b-1 a+b-1 a 

-- - lg - ---- g Uh J.i b ( a a b-1 l b-1 ) . 
+a+b a+b-1 a+b-1 a+b-1 a+b-1 

54. 'llw1uwuw~wu ~bmpntq ~rub h. bpw ftwm~nL(i'JnLbblip[!: 11pqpf.A 

qbpwrpun.'bw'i.t.p ~ pnplip Uf"'/Jw'i,iu~w'b l;'bmpnUfP"'JPb' a pnrli/! ppw 

~w'i.tw9J wb "JIUJJ'w'iin.J.. 

8 

Hu(~)= ~P(Ai) • HAi 0)1· 
i=l 
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I 

HAJ (f;)=- ~PAi (Bk)logaPAi (Bk), 
k=l 

.g.'i/kwp~bb.[! bpw UJ.Ulf''{IU'f.nLJb t'awm~m.[d JnLbbbpf!.t 

IJ.J'bft/!9 wnw2. wl/iJhpk !;1 np Ha (~)~O, .g.w'bft np HA 1 (~)~0 
P(Ai) ~ 01 11./imLf.bUJk iufkbpk !;J "f'J b[db pn1nr P(A1), P(A2), 

• P(As) f.wtJ.w'bwqwftnL[il 1m'b'hbpf! UJwppbp bit 'l.P"J/!91 w1uft'b.i/ii' a. 
t}lnpc\fi ftpn.[! nL'b/! S u11uppbp ht.[!bp1 WUJ.W H(;I (p) UJ.wlJw'bwl1w"ir l;"ir-

rnUJ.frw'b /;u11/_1.1wwptfm.J I; 'lf"J" J'ftw{i-1 w1'h 'lbUJ..g.mJ', bpp 

pu~ Uli'J iJ;_rubw~nLJ' /;, nr bpu./kfr9 f.liUin 1 bt'P l;,w/m'i.,,p I; 'lu.rn'i.,,m J' ?. 

tpnpc\ft Ulf'JJl1Lb.[!{!_1 ~ t/tnpc\b wuku J./! UJ.Ulf'nLiJw/1n1.1f Ill_ ,/ft UJbnpn-

1r1Lfl JnLbJ "'IL funu.[!nt/. (l tftnral! wr1umb.[!f! LP"'/rt npn2mJ !; ~ 1ftn1·­

~ wp'JJ mb.[!f!.t ll.1uUJ.fruniJ, ~ tpn pnf1 u1 WJUU1Gml1 mfi ); Gmpm11JnuJfl f[ pn-
1 fi wq wuwpt[bn~' o: tfln1lnf1 f1 pwl1 wGwgtf wG u1 w Jtf wGml, Gzmliu1lpntf 
, np a tpnpuf1 ppwqwGwgnuif19 fibwn ~ q111pof1 1u111uni_GP-~ 1rml~G 
pn2tl_wa ];: u,,_, 'lbUfJJllLll ( 306) 11w'i.,,usdkp l;,wJ'wc\u.1/b 

H(a.~) =. H(o:), 

w1u/i'b.[!'b' tfpmt[npilmq ".7~ tpnplrnuf upupudiwlpln11 wlinpn211qljn1li~ 

wqwuwp k tff1wJG?. tpnpO.nu{ u1wp11LGwlpJn'l rn[inp112ntpj'll1li[!: 

bpb a /, p 1ftnpaup'b wc;1ftw/u l1'b 1 mi'lw 

{.Wli} p1u'b1Uc\lift f,wJ'wou.11'b 

Ha (p) ll(p)1 

ll.1u 'lbUf .f!"' 11 (-106) pwiu.uakp f.u.11! wd 111 J~' 1lft w1/r1r•Jwl 'l~1 1/m/'J,/r 

'b U1 r n """u 'b \ 

nL'i.,,Lt,c Jp Wpt1Jm'L4~ 1 "[' u/11y1p9 "'f"l/,'iJ 11111u1!J'/wJ t·r1 
•l.hr1.wUJ.hll 'b2£'ii.p1 nr "l"'J"Ulb1ul1iu'it I la (f'j) l;'hmrn"ll-w'b ti• ,,,,,_ 

li•n11 wi/blfr J'/1tl /ph£/ Ii(~) l;"irmt"'"JP"1J/191 '"J 11/1c;1J_!c;/ 

(308) 
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U.u1m9nL9bi1.[! "'Ju f)wUJ~nL[d JllLbb w Jh J'mubw1Jnr 'lb"l.f.!.P J:.w,/ u1p 

hpp Cl 1/111pCi'h nL'b{i tf[1mJ'h br~"L /)wqu1Uwpu.sf)'hwpu11/_np bl.[!bp' J\ 1 IL A2 

an- r;t; "l.f!"ui 

k J'br fu'it11/tr'i.i !; m"lmsnL9 bl t:.brnklwl m'h/)u11Jwuwpm.f'-1m..'he' 

-~ HAI( ~)+ + HA 2(2) ~ H(f3) 

1 
-PA 1 (B 5 )logaPA 1 (Bs)]+ -

2 
[-PA 2 (B 1 )logaPA ~ (B 1 ) -

- PA, (B::)logaP A2(B2) - • • • - PA 2 (Bs)logaP(Bs)] ~<:; 

~- P(B 1)logaP(B 1 ) - P(B 2 )logaP(B2 ) - • • • - P(Bs)logaP(Bs) ]1 

'ir:rfis 11fimmpl1b'b.[! y = - x lgx lpnL'h~ypw JP Cfrm/f>Ml! {'iil1. 32 )r 
1
l-[t9n'-.[! OP=PA 1(B 1 ) k OQ=PA 2 (B 1). "'!'I 'lb"l.f!'IL,f 

f:.f;UJku1p11,sp' 

PP1 = - PA 1 (B 1 )logaP A 1 (81), 

QQ1 = - PA 2(B1)logaPA 2 (B1), 

np"fhu PP 1Q 1Q ubrzm'i1fr J'fr2/t'h qfrJ1 

-{? w'h {i ,, [' 

1 1 
OS= 2 ·0P+20Q=P(A1)P A1(B1)+P(A2)P A2(B1)=P(B1), 

nLphJ't 

ttf U1b MwtJ U1"Jw9n1.9nuf b'b.[! 1 np 
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l 1 
·---;;- PAt (Ss)logaP A 1 (85)- 2 P A 2 (B 5 )JogaP A2 (B ~ ) ~ - P(Bs) log :1 P(Bs) 1 

w . 

CJrlLJmphlni/ WJll iu'is/)iut[uwwpnLFJJnLbhhp[!J ~/)w'is11b'£.[! w!~ w'i.t~u11Jwuw­

pm{JJU1h£!.1 "I' UJ1Ut:.U1'is2tf_nuf l;p '""fU1.Cfm9hl1 

Uuiw9 ijwrt UII''f!"Lh.[!£!.' H-:i: CJ) - ~ H0) 1 1iu1J !; /;iuJl!'iifiJ111.1i f;'hmrn-

Uff.tw tr pJ' Ullltnp' 11 r Uf bu ? 1f:n [•dp w'isn rn z.mfr.I 1w'i1 f_ w 1{/1) t.L UT. Uf_Lil/11£ 

J y 

r 
I 

0 p s 0. 

!; "/' U. 1/1t111J./1 "'/'flJ'ILh.[!f! {1J1u'i1mlnL,'J /)/Ju111 1 :~ 1/111/'J.{1 111'i1111111;1n/J /"'~' 

111u111/141u'i1 {! 11111 /""l I; J p "'{11 1/1 "./_! [' m'i1111 l l11u J 1 J 111 /["'' ~h '/ 'JI' "IP"' ,j', 

t/111/11111 "'' '"l''ll'.pf!l 

U.juu1J•urnj, l~ 1Jrnpl1J' u1u1J11'1uliuilp11G I-L, {[~) tliu1p11111j11uli' r:J. •Jrnpi:1j1 

pwli1 u(iwgLl\uli 14Utjt1'udi1nl, 11pu1IJ11 '1. tJrnpl1j1 j1pwlp11!iu1g111tfl1H lilm111 :., 

1/m pi1 [·· wli11 p " 2. '' 'l' J uili tuUUl jdhufi Ll'j12 u1 1• 1u1l w p u1p111 d' I. IJ IL, 0 ): -- 1-1 ( q 
14wj1!'udil1ll, liwulilip!tl 'lflHJ!i, l1p1• '1. 1lrnpl1p 1j1111Jlili 11p11211uf I. ~:I •Jnip ­
•\j1 u1p•jj'" lip[!. Ji H(;~)-j1, IJl'f' ;:1 t}111pl1[! l1u1}11nuf Lmlij1 r:J. tlrnp6.J19; 

5:i. 4-w11wl}lwp t11i:(>nr11iwyl,w1t1 uwu11u: 'l-[111111111!1/1'11.11 "1·'1"'- ''"'/,.\' 
b ;~, /,_ ;~ 1/11111!J.fi w'hn1•n ;_111fd1m'i1 "''""" ·&111'11/ "'l'"'"'/)"'J""'"''~ 'i'l"" 

f, ,,, I' 111r(1111 I'"[' Ii c~) l II.,~, f""~' ''!I r..1,,,, n} '' t'I' 111 luJ/1 t Ill 'j,f, yl1 l 'l. ,,,,,[,.\I' I 

1/11111d/1 l 'i""l"'"J/111/i1 /;1111Jw111u111[111.1f l- I-la ( i' ) "l'"J'f m~1u1l1w'li l '1m1111 -
2;;3 



U[/rw1/r'il1 npf! tawiJwu~p !; 'lJ'nJ/r1 b[Jb a. pnpAfr wp7JnL'ilJJn4. LfrmJ/li. 
npnziJnLJ !; ~ pnpd.fr ""l"J./nL'il.IJ/!J k f..wi[wuwp !; uh_p'kwfiw'il H(~) !;it 
urpnU[/11u1f!il, hfilb a k p pnpabp'& w'il~wfu b'il, /rufi e'b7f..w'kpwUfbu 

J'f!zur w'[btJi pn.f.!l' t pnpa/r u~qp'&w~w'k !;'k111pnU[/rw1/r9• 

0 ~ Hci (~) ~ H(~)1 

l(a., ~) = H(~) - Hrz (~), {309\ 

9"LJO !; uiwtf1u1 fib /rhl_.IJw'ii !; P".IJl'w9 bl ~ ifinrA/r u/impnz.m.fJJw"i. 

uwui/rf;.w'"u'il wJ'ii ('pw'ii/r9 l)buin 1 hpp ~wmiupiJbL !; CJ. pnpaf!, U1Ju/r'k.1Jfi 

/r'bl_.[!w'k urb'lh~mfl111~'b'bbp b'b.[! umw'bnd' ~ t/!npA/r 'b~wu11lwJ'p CJ. pnp­

al! ~wurwpblniJ: 

UJU I(o:, ~) ub~nLpJnl..li~, np npnzqnuf k (309) pwliuu.\lrnq 
l1nplnu.f k a. t}mpO.p tfb~ tqwpndiwlJtJ.w~ pli~npuwgfiwifi J!WGmqm.­
f>Jndie ~ t}in p6.l1 Gqwmtfwtf p, ~wJ' ~r-6.wm' a-p tq wpnt.6.wlJwi} p li~n11-
tfwgpwG ~-p qbpwpbppui: 

llfkbpb. !;, np H~ (~)=0, .[!w'b/r "I' ~ ifinpa'b fir firwl1w'kw'baulnL!J 

J:.bmn wu£.u w'impnz_n1..fl1ni_'iJ l_/r "f1Upn1..'bw~/r1 nLuut/r (309 )-/r /)wJ'iuaw/i.i 

umwhnLJ' b'b.IJ 

w1u/r'b_e'b' p l}inp6.p kfimpmqp wG. 1J wpbt p k qpmh1 nptqbu p G~nptfw­
gltwJp WJfi p_wliwlJnt.p-JDLli~, np ubGJ! umwfinuf bG.J! ~ t}mpnp Gqwm­
tfwtfp wa t}inpO.e qwmwpbintJ.: 

(308) b. (309) pw'l,wab.bpfi9 pfun1..J' I;, "I' a.-fi Jbp_ ~-fr 'blfwmJ'iuJ'p 

Uf"'l'"'-hw~'[wJ /t'kf/>npJ'iu9/rwJ/r .IJwhw~nL/!JnL'bf! nt_ pw9iuu~lfw"is (rl/r'J 

!;J "'Ju/r"is.[!'l,'. 

l(a, ~)~Or 

ll/iin1..f:.bmk. 9"'-19 mw'b_p, np a. qmpO.p. tfbt UJ.Wpnt.Gwq~_nq_ pG~np­
tfwg\tmJp pmGmqnt.pJnt.Ge ~-p. fiqmmtfwup liwqmump k ~-lt tfbt uiw­

pm.Gm~1laq lifi~nptfmg~wlr J!ru6mqnt.pJmG.e a-ti G.qmmumtfp, mJuP.G~li. 

254 

I (a, ~) = I ( ~,a) / 

I(a, ~) = H(~) - He1 (~), 

(310) 



I(~, a)=H(a.)-H13 (a)z 

J!.w'iff nr C{ k_ ~ pnrJ.brft Jftm9nuf'f!. U11Uf/rU !; hnLJb piur'f pnpaf!.' (l~ 

~''"'~a IL H(~?)=H(?a), UIUJUI (306) piu'biuJ.kp t.iuJ'iuaw/iJ 

H(a) +Ha,(~)= H(?)+H~ (a)1 

H(a) - H~ (?) = H(~) - Ha(~) 

~""' 

~ 1/mpd.p 'b~mmJmJp a. iftnrJ.fr J'b2 UfU1[mLhm~1jmJ /1'hlf!nrJ'"'.'Jftw1fr 

~iuiJiu~nL{<J JnLhf! t:.u11/_muiup I; j~ iftnrdfr l;'iw1pnuf/1 iu1f1'h, bfdb [3 1fnral! 

lfint/_fr'b 4iu'b/11nrnztj_mJ I; a. 1/inrd.n1/, .piubp nr UIJU 'lh'Sf.[!nLJ' H'2 (1~)=0: 

r~ pn11J.fi b~UIU1 ,/ IUd fl (J. ifrnpOp J'h 2_ Uf U1pnLb1Uf11f iuJ fib lf! n11J u.19/i UJ­

!f ..[!iu'bw'tm/il JnLhf!. f.wtj_wuiur I; 'll'" !Pi b/rlb "J. k 2 1/rnpJ.bp'b m'i1l1iu/11 

b'h, .p.w'i1f np m1u 'lbu[..[!nLlf 

~ 
0 r" 'it UJ ~ 1. (}. 1f n,,J..l! w1'h L "/' L r'I"'- w5111 UJd 11'1''1-"''1 I; t.w'b-

"jntJ' J'/1 L· Ult/111['/i,'}1 nr "JUl(lll'i1w4111 J ' I; 4 11/1 /1 (j t1utf1111111f1 11'iu1tuf(iibr1 

fiuq r~ 1/rnrd.c' w/ii, n11 UIJ'J 'bm/b JJU11/111rf'.'J t.iu'it1/111J' t- L/'1'"1''1 '/{!b­

'P''tf! l /• ' 'iJ l_ .j! Wb 11.14m fr/ ruJ'tr /1'111/> II f"f w9/1 UI I; "J"'f'"' h 111/11/111.. ,/ ').A 1/11111J./1 

1r2 r~ 1fnplJp '11l11umJuuf111 

U Uf /1 ut iulf £th'! ml/(! t.ui'bt !"'- t.u11/ u/i, wl11u'i1111/cl /"' 'i1 l! [, f' ['" /'7- 1/1" 11J.m 1f 

n'itn1.J b'h .p 1rfr•J f:.u11/iu'bml1111'i1111 /d 1111'h 11iu'l11ual1111J' 

c 2 4 c 1 . c 1 r, c 'l (j :~ p = f; • - + 1: •• - -- + 1 • -

-Cj~ 8 -c;:- 8 Ci'u H iJ 

2 
- - 1 

l;( , :s I :s 2 l 2 
1~)=-- g - -- g - =o,iv~ ,,,, ,r., 

r, G ~ r, 

flut1 f~ 1/111rJ./1 u1u,11f1u'l1111!1111l1 t5""l""~ll""~'' I]. '''"f"'I• u1,,,1,r,,,1,,,,1 
/r'it/r 

1-L, (f1) = ~c~(- -1
- lg-1 

- -~-lg -1 
) I- ~ .'; · s_(- _r'- lg~ -

Cf o 2 2 2 2 Cj u H 8 

a a ) '.! c ,. 2 " - - lg - + _C.•_( - -·)-lg - '- - -- lg -~-)= 0,270 111. ,f,, 
8 8 Cj 0 '- 8 H 8 8 
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f.lHnhUJ pwp \ 
l(a,~) = 0,292 - 0,270 = 0.1022 ur. J., 

a. f.n11a/i J'b2. :·Uf.wpnLbUJHJUJ /i5'lpnpJJU9/tUJJ/i _pUJbUJ~nL{J JnLb[! 

1/wpafi 'iJ~U1111J'uufp 1 npf! UUJl)J'U1b1[nuf f; (309) pUJblDJ.f.tna[1 ~UJpb[p 

wrurwt."'1urbt J'fi P"'5JwAkn1[.1 nrl!. ~ _1)5Jwrwafnp11L{J JnLh l11.11w wafbifi f!h'f· 

llm~rUJ95Jbf"L wn '1:'"'1.'"Pwl'f!' Sb'lw'lrhint/. (30.9) pwbwaltfi J'hi 

H(~)-'7 "- H:i (?)-/: wpJbJJ'iibre 1 ( 302) k ( 30:;) pw'iJtDC.kbrfr t;wJ'iuaw11 
~umwbwh.[! 

l 

llJ.1 ?)=-~ P(Bi~logaP(Bi) - ~ P(A1c)HAk(~), 
i=I k=l 

l 

HAk0) = - ~ PAk (BdlogaPAk (BJ, k = I, 2, ... St 

~ P(Ak n Bi)=P(BJ, P(Ak). PAk (Bi)=P(Ak n Bi), 
k=I 

"'-rh J''b 
l s 

l(o:, ?)=~ 2: logaP(Bi) 1: P(Ak n BJ+ 
i= 1 .k=l 

k=l i = l 

l s l 

= - ~ ~ P(Ak n Bi)logaP(BJ+ ~ ~ P(Ak n Bi)logaPAk (BJ 
k=l i=l 

~"'" 

(311) 
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f}.Jd,f 11/rurb'b.[! b['~l_IU-·~Z = (X, Y) Ufu11n111C.UJ/IUJ'i1 J"/11T1r1frlt111.'b[!, 

nr/1 IU[••fh.e~hr'b b'ii (xh, yd (k = 1, 2, .. •S; i = 1, 2, .. ·!) q1111'1Lrf!1 

"1..:11 lU !'I Cf.Ill !'1 h rfi'i1 C.uuI U1Uf UIU7 u111 /uu.'i11111 \1L11f u.'u UI,, UJbrnfJ !Ill'/, 'bL ,,'b L 'j, 

p ( .\ k J yi} /<f 1fb /'/!· X u1m111111t.wf1tu'i1 J'J, <T111 fdl111c;1 .\ l: lll[rd L,fpb /Jt;,,111f1111~1u-
/ 

mw1:j11w'i1/1 p
1
l:\.iJ .L \)( .Xr, )' , (k = 1, '2, • • • ~ ) ~u11/111'i11ul1w'b111. -

,...., 
- p(Xi., 

k ~ l 

i 1 

\' - \ 

,\h (k = 

=1, 2,·. · S) ''flUUIW:.wr'i1 '"l..,' I;, "I' x UJllllnlll::,Ul/1111'11 1J'/.r)111/rl1111'i111 f!b­

,,,,,'IJ,,,,f I; X ;; ,,;,,,11;.J'I'• /111/1 Hi (i=l,2,···') "/"'111"'';,,,,,'j, "'!"' /., "!' 

y UJ"'ww:.11111w11 ,fl,,),,,/rft,,,c;,c;, r/i.i'l,,,c;,,,,,f ~- y 1 "'t"'''.J'f!, '""!"' 1(1, ~~) 

p'uf/>"/',j'"'.'J/""!/' J!. 111'11111/1111/d1111'11[! /J"'f,/,tf1 ( ::.11111l1111l1u1[ "{"1//' 11 ,\ 111w-

u11nt:. 111/111111 1/" f, ,) /11 /d ! w'i1 1//, 2 "i "'/"" c;, ml11/ w1) /1'b !p n ['J' tu ,9/1111 tf1 p 111 'i1t11f,111 -

{J J"' 'b Y U/ mm wt. w/1111'11 ,{I,,) 111/d!111 '11 'iil1u11111J' w1f 1rr ), ;_ 111 '11111 l/1 I'"/ 111 Jb 

I( x, y )- ,,,, J ,,,,, 'i1l1'i1111'i1p 

( .'/12) 

"'!'' 11Lu1.1.11ul, ''l'I' Z=LX ..... Y) "/""""'/)'"''"'..,' ,f/,,),,,{J1111'i111 '''""It''"" 
J J, ,) "' frl I"' t /;: 

11.r1,r '·"'l"""'l''''i'·''' I"'' ·"'T:/'10 ,,,,r Z=(X, Y) "'""'""::."''''"'' ll't,,>,,L­
fJt,,,'li1, wh11'i111f:.111111 "l"""111~111l1m'i1 ,j'/,,),,,/r11111'b l' f(X, y) /11111111/rl1ru1fp. 

x /, y "i""'""r..111l1111'i1 1J'/,,),,,/r/!111'i1'i,/,,.,, /11111111/r11111'i1'i1l1111_1 t:,,,,,/11111111111111111-

,,, 111'i"" I'"' I' ::, 1111/ 11111 ,,, f' L -;, ' 

co CID 

fj(x ;= sf( \, y)dy, f J y) =-~ j f (XI y) ti.\; 

If!" ,11,,,1.J"" ,J' /,,, 'i"· 1,f,;11 1. ,,,,,:.,,J',,,'j,t,1 J( X, Y) /1'i1:j>11111fw.'J/'"'J/' 'l""l"'-

1/""l'f" (-112) /""''"'at'/' ,o,.1 p(xk, Yi), p 1(xk) /, PAYi), (k - 1, :!,· .. s,. 

i= J, ~. • • · f) h.1111/111l1111~111'i1111/dJ111'i1'i1l11•/' 1/111/1111111/1'id11111J t:.w.t11111111111111111/11111~ 

l1/,,fL'i111111111 t:,,,, ,/111'i1111/111'i1111ft/1m'i1'i11, 1.,,,J' f(xk, Yi ) f!.Xk fly,, f(x 11 ) .\Xi- /, 

f~(Yd Ay 1 , 1,'i,,,,t1111'i1 I. /1'i,,y,,,,,,J',,,,11/1111J/1 .J'"''i1111l1111/cl1,,,-;,,, "'I" •11,,,1.J'""' 
'.!':'i7 



OD 

l(X, Y) = _\,.. \ f(x, y)loga f(x, y) dxdy: 
~ ., f i(x) f2(y) 

( 3 .l.'J) 

-:X -OD 

U. J""ffrnniJ.1 X "f IUUJW\m4UJb JbJ11L{J JWb ,//; f "f IUrllLbwf11/n7 pb tp rr r­
J' '".'lfi UJ JP .[!U1bwftm{tl Jill.bf!_ Y Uf '"UJ iu\1n4iu'h 1f11Jm{J J'"b 'bl1iuui1f iu1f p 1 b {J k 

w/'1 "lruuim/)w~iu'b JbJ1n{J1111..'h'hhr'i.1 1nbf!b'ft,w111 h'b, ·mrmm\w1w1/1111f I; 

{ 31,'J) piu'bwalwiJ: 

Orfi'b'"~: Z=(X, Y) "l'"m"'t.1u~m'b 1flu)mfcl1m'hf! h'b/rl-mr4t/.1111f I; 

br~l'"T 'hnr""'L p.ru2/111fiu'b' 

/i11.11m{J J'"'f p: JI pn z.b l X "lmmwC.iu4iu'b 1fbd-m/rl /"''h J /; 2 Ufwpmbiul11/n'I. 

fr'b l/wrJ ru9fr "'IP .[!"''btU4111.[cl J"Lbf!. Y "l"'"''"r,"'4'"c;_, ,f bJrn{J l'"b 'bft111m­

J' '"J f': ll.111 'lb"l.f!"l.I' 

00 

I(X,Y) =---1 s 
2rr:r1:r2 t' 1- r2 

-cm -ao 

-~-(x-aiF 
2(1-r2) cr~ 

r2 (y-a2)2 ] l d __:_ ---· -- fdx y: 
2( l -r2) crj 

25S 



I(X, Y)= - log 3 { 1=-r2 
.. (:J!-1) 

b/d /; x k y UJ.U1U1Ult:.UJ4m'h J'hJ-nL/;J JllLbbb f {! J' lllll'b Im/ 1111 lj /, Uf.1!111. tf lll~J-

41n/11 ht J'fiJ'Jtu'b9 p9 , IUUJ.UI r=O k l(X, Y)=O, /11111 t;fdl, lrt·-·L 1uUJ.'" 

J(X1 Y)~+oo: 

56. tubq.~riblifl 

1. l:r~nL '"f~'lbrfi9 1mr'".J!'"h}Jmrm_J rl'n'br/mJ' { 20 ,1-;."l"''t· l.'h'J 

"f'"'-J' UllllU 2ft'i.unJ'' 10 "UJ.PU1UI~ ,, 10 ul1 I fr"'' b r'll'"l"l'" 'f' f .j "''1/1111111/1 

k ;; 1111 'fb'ltul/1 Bn'-I''".J!"''b}Jmr "'I'~'IP9 t:.UJ'b1/1111f t u1111111u1::.111l11u'i.1 1111'i.1-

'l'"ll1 flrnz.hi ,,"'r "'I'~'IY 'lb"l.J!mJ' 1ftnrofr w 1,,11m'h.pt! mtJ'•Li' "l"'t"''tr t: 
2. II r" zL l X UJ"'ur"'t:.ml1111'b J'bJ-111.frl !'"'b l;'i.11n r""~/11u'i.1, /, frl /,. ~'I"" 

pwz/11J'UJh opb'i.J.p'b I; 

X' -2, 

8 , 

-1, 0, ~I 

H 

/J. Z = ( X / Y) Lplf1_1u1Ji "f'""''"l\"'~"'b 1f/,t)111/d1111'i.1 /'W~"/111f 111'i.1 111d1~1-
.J!/! mpijmJ' I; t.l1mhJ"'L "''JJlll.lltul/ntJ' 

'Vvl 0 :! 

-1 I t) Ii Ii 

I l~ (j .J 
-------·---- -

fJ I' n; 1., x - /1 'b/11111111{ 1111l11 y -/1 ,r /, 2 "I UI !"" 'i.1111/11/,, 'I ,, 'i.1 :p,, ,,,r,,, ·'' '"" J/t ./"" -
'i1 ,,,,,,,, jJ /'" ~, l!: 

./, Z = ( X 1 ' ) "I m111111 /:,"'//'" 'i.1 1f /, J m{J J"'- 'i.1 ~1 m 'i.1 /1 

flx, y) =-' C(x + y)e- · +u, 1,1,1, x>O, y>O 

" f ( x ' - ) = 01 t.111111111111111 '''"'1.J~lll ,f I 

I/ I'"; f, l X -/1 'i.1'f 1111111{ u111'11 Y -,'1 ,J' /, l 111 w /'"' 'j, 111111/ '"I /•~1 ~ u l"J' m,y/1111 J/' .pm­

'i1111l1111 



VII q.lntiru 

57. 'llwmwlhul1mh uarnghu~ uwfhiwlrnu.i[! 

't/1m1111t!1Lh.J! fa11iul1iu'i1 t UflUf"'"fJ,,,,,,,, "'£"''·.J/i1l111/1 T rwrl'J'111/d1111bf! 

Ii { Q, f, P ) :.u1t{mb1U/f111 'iuu J/1'i1 mtu 11111J111 {d !"'-hf!: 

T ('lmLLl'nt.pjlUli ll(llll n1unnrnlhulpufi X Ul]tngLu 11rnlitjlUliLlip rnJG­

u1jrnf1 tl'j1 ljljNunlnp jqnul1udi X (t) ;p111 ftl1gjnuli, np~ tutl'IJ!i_ d'j1 fPJ'-u1ut\ t-j1 
fi1u1fmp (tE T) I}U1Idi111 ti' t np112nilJl1 u1lumwl-iuil1rnli 11'Lo111 pJndi' "1'"2.­

'-/."-"} ""/!'" l :.1111/"' bm II'" h 111 ! /1 h 111111!"'"}111{J!111 '11 1Jt111n /l ! 51 !'.w 'i1q tu 1f UJ h.J!f! 1 

"I' x ,fl c} ti/ fd ! Ill bl! T I''",, ,j' Ill fd ! Ill 5, '' '"" II("'; 1/ Ill,)- Uf Ulll/ Ill:,,,, 11111 'u Uf I',, -

9 1.u 1;, tl'-lrf,'r,.J! C./,,11Ltiul t1Lr'-'-I' 

X = X (t), tE T: ( .11.;) 

T 1•11111_1.im [d !"'hf! 1111t'l__1111J' I; '-'-lmwiu::.m/111151 Ufl'".9/'"P n p1121Judi mj1-
pnt.Jp: l;frfL t UJ"'ru11fLmrfa'i1 111111h.Jl "'"'l'fd'I' ,,,1,dL.J!'bl/ r, '.:', p, ... T 
I' '"'"l J "' fd ! '" t fi.'I, 1111111111 'i.iw h.f!- Uf """ m ::.,,,11111 '11 ,J' /, ,} ,,, fd !'" 'iJ'i.,/, I'' 

X (r), X (s), X (p), 

/•11/1 L/d/, t Uf'"f'u11f/,,,,f,',' 1/ii11111~11111J' I; l'"l"/' :.h111111u1/n11 '"f'd/,.f!'iJ/1~ 

fl{! T pmtl'f 111 /d !"'hp 9J IU Uf 1U ,,,, m IU b111h4~ "''{1111 L Uf UIUJlll/)u1l1ui'b "f rn,9h­

'-'P h t.uuf.;, 1ai UIU111111 /11 UJ '1111 7 Uf lllln IU t.w/1111 '11 1( /, ,)-,,, /d !,,, ii'iJL r/t ,r" /lllH/ ,f Ill -

/rf JUL 'b: 

u !" Uf P 11111/ 

lluu\ ui~umud1mlpuG tl'bo n1 pjnt (ilibpj1 d'j1 l_l_liunulij1)-l, npnfi.J> npn(tjm~ l;li 

lfj1hfint.JU l-iun)rnGudpullu1JJ1li mwpuu)mJ->Judi •J1nu: X = X (t) '-'f'"U1m~ui­

~ui'b Ufl'".l/lufi iurd-L.pp' t = t 0 l1l,1111111J', 111111/1h.J!h' X (t 0 ) UJWmwt.m~uih 

,f L J-m/d J"L'i.I[!' u/inJ_w'imuf b h.p UI 1f!iu l Uf_Ultn ui/)w/1"-''" Uf rn,9h II /r fl \lllllll (._JP~ 
10 ~bmm.J': 

i~UJUlb'h.v, "I' Lfdb t-'il .'J'"b4UJHIUJ- Uf"'l'UJ,/LUl/I /_;J IU'Uf_tu 'l-I''-"4-Ul­

'Lm/d JUl'L J'L2 (("IUJ"'ui/)iu4_w'i1 '-'-l/inyb11J) "'lrJ'ft'hfr 1/m/11111ph'h oqmm'fnpJ-­

i/_rnJ I; (( UJ_UJmmt:.iu4_u1 h f/: 111 hi/HP"-')) 1nf1pJ phf!1 /J- n r/isb[ n1{ (( Uf Ulurm!'.m't_iub 

"ir"9 bu)) UJbr,rfr'bf! ,ffiiut~' m1"i, "''UJ.f!fr t:.iu,riu1,, b1,r t -'il '"r"''"t.iu1mmJ 

I; d-iuJmhus't_: lJ'h'b.[! 1mfb~1 w'i.i'lm1f 't_u'fUJ"''f"f'J-h'h.e ((Uf1UU1UJ/)1U4_iu'iJ Uf{"'-

9bu)) UJbrJ'frt!!J w'iiti"'fa' t '-'-l'"t""_'rbrnrfr £lbllL1p-Jr9 : 
260 



7fu111hu.11{11t' 'J-bllf.J!'"J, bfJf, T pu.1q1!111fdt"'hf! tf_L 11~iu1{nr I; b UfU1-

('"Lhu.111mJ I; t 1, t 2, ••• t 11 l;llitflhlllhhf'f!i u1wu1iuk.ml1wL :'\ :\. (t) uum­
'Jh "I!\ n I'" 2tf.u.1J UI !'I I' UI q_J 111 fd Jlllh t/t"u J '£1, r'1'u !UJ.9 '1111111' I; 'l_L r 2w1[n r 
(ii 1{n1/_ "f UllI1UJ/)wf[mh J /, J 111 {J Jiii bbl p/1 [!'lmllu hp.[!' 

U/ JUPh./jh\ n-l_wtfrwbp UfUHntut:.UlfiUJ'iJ 1fl.th11/d1111 "/1: fl.111 l"flllllllll:.UIJJWh ,lf;­

rfnt{J 111t'i1f! 111111111f'bw11f11'4h L I; w !" 'fw'""'l f'.J!P 'i1111/11n l"f 111111 /11'bL p1111l: 

ll111 Cflf"P t:.w1f1ul'!'" l'"l"J' 1•mdp'i1'i,/,p111tf 111111111fhw11fr111J111d /,'j, Uf1Uu1111-

f)w/1wb Uf l"'!I[, u'i.ih ['! 11 /'""'.'! t:.110(111 /' T 1•w11tl'111 {J J"' 'i'/! "I"' 11111 'i1111/11111J" I; 

whtj_f, /'2 {J1jn1/ /;1f,JJ, 'iu11'id1 /'' /, (r ''lw111111t:.111l11U'i1 Uf l"'.'I/,,, J) .,,/, [',J'fi'i1f! "111/11-

f'"'/l"'f' 1/L pu1pb r1111f I; 1f pw (i1 "'!'!- ,11, "JJ!/i'i1: 

/;/'~"' wJ/,hU1f1wrl11111 'ILUJ.pf, 1,,_, t:,/,,11f1!ml'i1 /,'i,. 

w) T f'Ul'l.J111{JJ11''i't' t:.111;_1fl;Lf1 I;' 

. . . t J t_ !I + l J • • • t ] J t "' 

• 

ll.1 11 1/l'll/.f~ 11111 Uf"11
"

1"t,'"'l"1 'i1 "l/"1.'1 1111 /1 'id,/,// 111 !'".1/'i"" ti' ~ "/'""'"'""'­

~"''£ ,r 1, ,} "'{J 1,,, 'i, 'i,1, rfo t."' 2,, 1,,111111111 'i"" fJ t'" 'i/ 

X,1• ... 

••• x 111 x 11-j I• X i' X,,, ( :J / .\') 
~1111f 

xii .... ( .'I/!) ) 

~1111J'""lf"""""'/11111'i1 X = X (i) ,,,,,,,,,,,,:,,,,Jl,,,/1 "ll'".'11"'/' !111,~1/1111{ /; 

qj1ul1p)Jm U(lUfllu11'11u1p111J u1tuu1u1liuil111di 1qp11~1l,11: 

1~) T 1,,,,,1,f111f<lt"'"'t' id, 1t11"'!'".'l'""'J' 1. ""l'i'"'J'"J.J•' ·l'·i•.\'""1"!' 11,,,,J' 
u1'i11/l1115u 1.,1111l111u111111111111/11111l1 X (l) "//'".'//'"/I "l""""':,"il/111i1 ,f/,,),,,/cf 1111l1-

51/111/1 11'/1 11'i1111111i1/1.p '·' l1111/111/111t) 111i111i111~•11t11 1/1111/111/111/1111 "l"'l'"""'""l'l1.11t 

"·!" 'l''"f.p 1111J' "l"'"""t."''1"''' "lt'".'1'"11• 't".''/""r I. tttlipli1ri111111 111u1plu1rli111 -

p111J lljlUUllUlitUltwli lljjlllHJ,u: 

/i'i1/d1111//l/1/1,p X c_.:; X (i) llJlllllllll:111//111l1 "l/'" ,IJ/'11/I 11/11111/111,{ J. d1111{111-­

iJ111/Jf1 "'ti' "l"'l)/,l'f1'i1, "/'"''./' "/"'""/"''""'{ /,'11 l l'"''l"°'"fJ!'"i'I'· /1'i1/111/,,, 

u1111111J' /,/,, ,,,,,,,,,,,,I),"//"''' "11"'.'l/,,, f, itl11111111l1111f1• l ii 1111i'111~111111 1111J'/1l'".'J'"1l 
,,llHlllllJll/llttf l 1J'/1 1/111,H\t d1111J'111i1111/tf1 !"' J""./'Wll,' !"' /' l ll/111:,/tlt, "{'/' 

~Ii I 



UflUm4mt111._J' !; T-pt, x (t) "fWlnUlt;IUl~Wi, ,f/,flrn.(tl 1n1.Le 'fe'k7n1.flJr nrnzw-

4/t /i11_w1fi'b wpJl..e /,_ hpp t-t 4l!'h'fmtp pnLRr t.twpwiJnp .urJb.ptbp[!\. 

T pwc/_llm[il J11L'bp91 X - X (l) "il'n9lwp ft.'l_,.,_1,w npn2w~fi f.-tbpw"­
X = x (t), 111rnzt/_wJ T pwqJ'm.fJ1wL 'fr~: 

u. J II Uf" U n1/ J /, {rJ h 

X = X (t), tET 

upummfi cult mfi u11rngbut1 Gltwmt.fwt.fr liwmwptlnuf k uJt l}rnpo, lutqw 

lllJri l}lllJlU~ wpqJmfiJ!e t.fr npnztulJft ~nLfiligftw );\ 

x = x (t), tET: (320) 

'llmunufiwlJ'WG UJ.pngbuft ]-ipmqnpt}nt.tf limtf uiwmwnwqwli tqpngb~ 
uJ1 1)bpg1lwc\-}!mJftG ~ndiltgflw qnl._qm.tl' k npnzmqp t.[bp~wt.[np h. flpm­
l}ml1 ~ndiqgpwG t t}in~m}uwtiwliflg (tET), nppli t}inpcip dwtfwliwl1 t.[b­
P uuhl nuf };- U[ wmmflwl1 mG. UJ.pngbue: f//wmwt.w~iuit "il'n9 lrnft t.'bwpw'/.nr 

Jirw11nrttmJ''bbpf! ft.wqJ'nul bit J'p ~ X (t) ~ P"''lJ'mfl1nLt, npe ~Lzw'bw­
ft.bt.f! Q 1: 't~. 33-m.t phpiJiuJ ht "iwmw/)iuft.w'b "if'n9buft bpb.j! Jtrw­

EJ:"rttmJ''bbp[!1 hpp T P"''l.JmflJ11L'bf! tbpft.w1w9 tnLJ' !; [a, b) Jfit_w~wl./!l!' 

ll.J1fmifrbtniJ, t~uunnLJ b'h.e, nr "/.UllnlUJ;Ul~Ult "11'"9bup 'flU'l_Ul­

P"'l'l! f!'b'f'll'~n1._J !; k' "iwurwt.iuft.wL J'bJ111._fl 1wL, !...' um/npwft.w'i.t fm'b~-

9frm1ft t.wu~w9m.fl1,n1._'i.,'i.,hpf!1 "'Jufi'b.e'b' tqwpwtfbmpr JDt.pmJ!mGiJnt.J:l 
~11J~umc\ wpdbJ!r ~wtl'wp tqwmwfiwqmG. tqpngbue qwnfinuf k uimmw--
6 wljwG tfh~ nq>Jnl.G., fluq wubli tf~ qmplmuf, npe q wmwptl_nt.tf k tqw­
mwliwl1wli UJ.pngbup llliwmuwtfp, mJti qwn.linLtf k npn2wqp ~ndilJgpm: 

ll.1JJ' 9"'-J9 urw'b.j!J (ilh p'bl_"f.bu ~ ~iun.m9iJ.mJ "f.UIUlWt,Ul~Uli, "ll'n-

9bup t.wt/_wL1U~wLw1fr'b mwpwtl-m.flinL'h[!t SiJ.wJ (-

X=X(t), tET 

"iwurwt.wft.wL "il'n9 b ul!, npf! 1mrw.wu'bf Jll'-1' t "i"'t.pt (tE T) 'hbp~w1m9-
'bmJ' I; J'p "lwmwt.w~w'b JbJm{rl J"'-t' rtpnz1jwJ ( Q, f, P) t.wt/_wLw~w­

tw1p'b utwrwrtn,_f11w'b ifrwr 'J.purbtJJ wEQ t;ibJbturwr "'"'miut."'r!!' 

npfi'b t.wJw"iwmwufuwtuuf I; Ufwuriu/)w~iu'b Uf 1'"9bup X (t) ppw'fnp­

JmJI!: X (t)-~ '/hnwtJ.nr ppw4wc;; lpm'b~9frw I; 4wJ brltr"'twpnph'b 

t[bN.wif.nr ppw4wt x lp111._h49frn'hwl uuuriu"ttmp /Ulh Jp l1b111: x (t) 
tpm'b49pw'b 4w'bt{_UJ'bb'b.[!. U) l;iLJb'hurwp ''iwmwt:.wpp "l."'m4br: hpp W 

l;ibJ'b"iJmwr "fUIU1Ul/:,Ulf'h wh,9'f1111J' I; l;lbJ/.ib111Ulf' "fUIUlUl/:,tup'i.Jh['/1 1I1lU­

f'IUtJm{J1w"iJ .P"Lnr l_;ibJb'bin'hbpf!1 'hr"' t.1Ud1UUJIUU1'UU/11w'b x (t) "fUIU14b­

l'I! 4wqJ' mJ I; Q 1 P"''l,f"' fr!- JllL'bf!, npf! x :pmt49pntm1 UlU/ rwd-111..fiJ JWb 
2C2 



Lfp J'iuub I;: Q1-l! X U1UJ['UIJ11L[J JU1b 1fh2_ u11./.JU1[ Uf['n9liUpb t:,U1,f U1Uf.U1-

nu111/11uibn'l. /;1btfhbmU1[' Uf_UlutUlt:,Ul['bb['/! pUJqtfm/iJJm'i/'b t-' 

x=x(t) 
; 

I 

a 

·,, ~- :n 

----------
1 
x 3 ( t) 

~lx1{t) 
I 
·x1 (t) 

I 
£ 

• x 

?, Z"' 'i~U1fi/; h.J! A 1- "'/ 111 /i1 X (t) /r /'"''I" /'J 1111f'bl11•/r f'IU 'l ,f Ill /rl J"' 'iit!, 

npnh.J! bl•rl1uiJ"',9b"11f l.'i, "l'/,t- A l'"''i'fm{J 1u1b 1fLp_ 1fmbn11 l;.LL1/Lb11111111 

UJU1u11ut:.1u ['bl l'P Uf 111111~/, 11'hL /'l!l fl/IU l"l I;, 11 /' A 1 "/"'""" ::,IU ['b m Jb I;, "I' 

•fmrJ..111,f r..1u'i,,1L11 ll'l'u A1 l""'l'fm{tl1111'i11_1 ''1111111/1U1'in111 "/'/,I; X (t) /111111-

.,.,,,,J,,,,fr A1 '"IU11111ut:.U1['l' l1m'i11/1U'i1J1'i1.J! A u111111r111t:.11111/1 "/"""'"'/': IJ.!'I A1 

t 'itfrl '"f"" '11f ,,, frl I'" 'b'b/, rfr I' ""I J',,, /rl I"' 'i,1,, ,, 1,,, 'i1.'I A 'i1111 '""'"I'""' 11L !''bl, f'f' 
"l"""'im'i,,,,,f L'i, f-Jr'i,, -;,2,,,5,,,,11L'i1.J! F 1-111/: 1J.11'id,l'/1 I;, "I' /,fJL f ,,,,,,,_ 

J'm{rl J"''i'[' 'i1/;1,Jl"'l"'.'l'i11111f l- l"'l'l'/J"''i' '1"'2'"' '"''/"' b111 J'i't' 11"'/,/'J/' t 
w,, /, L f 1- /r ,f ,,, /1 /1 'i1. 

·/~ 1u b/1 11 /' A 1 "/ 111111111 t:.m /'/' l:,.111 'i111 l111 l- 11111J/111 1J'/,,,1 /i1 111 J 'i1 1111 U/.J'"' ,f, 

r,,,,, l)w'i,,11.,, I; ,1u,1/,,, 'i'/.""'i' i:;,,,,f,,,u1,,,,,,,,,,,,,,,,,5,,,,1 A ''l'""''"~'"f'f'• ,,~,"'-

~111'i1 I; (l'jlf/lll'i1f111 fl/I 'i111111'i1,11 t:.1111/111'i1111/1111'i1111/r111115/'i1ltf'f' UJ,1111.jl t 1Jr'i1l1'b 

~UI 1/ 11111111JI1 '"I ti,, 'i1 .J' ~I\ 



llt"''lfrnni/, 4UJ1t11191JUJJ I; uri/_JUJL Uf.U1u11ur.UJ4ru'k "'IP"yhupb i)ruJ'w­

''lwurtu11/uUJbn? r.u11J.UJbm4UJhtu !Pb urwpmJm{J 1111._'b[!' 

t/JtumUJ:.w4wb "ll'".'fb"[! .:,u11fU1p1/11uf /_; urpij_mrl, b/dL npnZ_mltJ• ut[!i/_­

lwlbb11f1 1fpyn9n1/ t.'iiUJrUJ1[11r I; 111n111119 bl 'bpmh !)tuifw"lu1mw1Jft1w"i.inrz 

r.w ij_UJ'iiUJ4UJ bUJ JPh urm f""J m /d !"' b: /•'ht "IP u p'b b'b lU J'I ur 1/ JUI i"iJJ, ['{!' ~Ulh u­

'bL 'i1.[! r.w 2 n [''/- Uf 1.1.1 ptu'f I'"' !pm,/; 

58. "lwtnwfiw ll tu{I Ui{lngh LI p tlhf12WqRp2_Wt}lwb ~ pw2tm.iwb 

~nL1Jl19~wbh111! 

J-111 /d [Ill 'b \ 

'b~'"I'""trif_"uf I; fir r:,Ult/.tuh1u4UJb111/d11n'b'bb rfi' F (x1, X2' • +. Xn) ptu z/11-
1f tu'i1 lpn1._h49pUJJ/1 .fpytr9ni/_: 

-f.'b'bmp4b'hc 

X = X (t), tET 

"flUU1UJt_UJ4UJb "ll'"9b"f! k UIJ'f "lI'"9b11p !)UJ.fmp l1mnm9Lb.[! f.uJ1J.UJbm­

ljUJb11t fl !'n'b'bb rf1 9 UJ'bf1u19 mJ l_UJ1/11.u'bp £' UJ 2_/uJ'UJh lpm'b49pUJ'bb p[!l ll.!b'b 

1ffa t1ET UJrdh.efa ::.UJJ''"r .f!'b'bUJr4b'b.J! X (t 1) J'pUJl_unft "fUIUIUl'-Ul4UJ'b J'b-

0111 fd Jlllh P"' :_1,"f iu'b !pm 'b49 p"''b, UJ 111 fr"i.i.J! 'b' 

Fl (X1J tl) = p (X (t1) < X1): 

llJ'b'b tlfi t 1, t 2ET "-"'llfP t.wJUJr .e'hLUlr'ih'h.J! (X (t 1), X (t2)) br4-

:. 1111/i "f UIU1UJ~UJ4UJb J'l,Jm{d JU1b t:.1uif.u.ihUJf1UJbl1L[J111._'b'bb rl! PU12/11.f UJh 

f/i ,,, 'ii48p1Ub \ 

(1t,1t:.m'h11 mu1hu •9m'iitiUJ9 mJ p'ii'"'l'"b n f"'tJ.I! L. t1, t 2, ••• tnET Ulr­

dh.f!thrfa ~mJ'tup .e'b'iiUJrfib'bJ! n-t'"'rtu'iip (X (t1), X (t 2), .•• X (tn)) "l'"­

U/UJ~u14Ult ifbam[rf !UJb ~u11/UJbUJf1111h1n{d /llLbhh rl! PUJ2_/11J'UJb lpnLb49ptuh' 

Fil (X1J A:.• ••. X:1' tl, t::' ... tn) = p (X (t1) < X1 n x (t2) < X2 n ... 

... n x (t;,) < xJ: ( 321) 

,, UJ 'i'f ,, 1m} p Ill 2.f111J'111 <j, P"' 'i1~9fr iu ~di r'1 [!Cjltll UI 'iifa .[!/! l1nPl11 uf k mtlJ llll 

u1 u1mm11 rn l1 mG u11rngbu j1 i1 m1] u1fiuilpu G11Lp Jn LG rib p 11 r tuz }lllf wCi tll'P2 wtl np­

l_ un}nu [i f1 ~11L fd19 !nu G b p jt I.!. fim m G Jl J:!: ll.111"1/111n1j, w,f /i'iJ J' p "f UJUlUJt;iu4U1 'h 
26J . 



"JP"9buph /)uufUJ"flUuUuujuUJbllLU /; tut'f uf{m9/:wfr f:.bui ~lU"fifmJ tJ.hp2._iu-

1jn pf unfim'kfr l:.1»1Jw'hm/lUJb111-fil J11Lhhb rfr ptu 2/uJ' Ulb f/:>m.b~9fr1»bh rfr J'" 

f!bUIUJ~/t.[! ( /J21 ): 

ll.fkLpiL I;, np UJ!'f rlllzfuJ'iut lp111'iiltgft1»'bhpfi f!hui1..1.1'hfr.f!l! t/t ~mpn11 

Lf!'hb[ 9UIL4U/,gUJd-, "- u1hur,_[! I; riut[iupiupfi "fln2_ UfU1JdU1bbbpfo\ uptfbm­
rrmJr up.ujtl'wGJ1G 11 11.rnlfrnO.rnJlil;gtlmompjutfl u1ruJtfmGl1fi: l}fiJ'bur­

rfoU/tft t:.U1m/l"'-{JJ11'-hb m{i1 /_;, "/' Uf/;"'J'- /; 1nf1?fo m'iib'iiw ·'.bmkJiu[ f:.Ul­

r/__wuiupm{rJ Jiii hf!' 

X,- , •• , X
1
· t

1
- t

1
- ••• ti ), (.'122) 

-..: 11 1 11 ~ 1 n 

np1nb'l (i 1, i:!, ••• iJ-e 'kf,11/J'.1.'Jw.11'i11111f I; 1, Z ... 11 fi'i.u1l.p_u'iiLpft9 liwqJ'­

r{wJ ylllh!Jtu ylUd- mL 111111/rn /11111 /d !'11 'in //.!'/- :.u.1.111!1m /d !"'-bf! iu'iJ1f fi 2U.I. UJ.h 11 

!:,h 1n k 111 J' /; ;:, UJ 1[ iu 'inu ftlU bm {J J 111 b 'bf,/' fr I' 111; /11,f 111 'i1 lp 111 hi/.'! fr lU J /1 11111\J'111 h111_ -

J'p9' 

l:;n (X 1, X:!, X11 1 t 1 , l-.:, •·• lu) = p (.\ (l 1) < X1 n X (tJ < \:.: n ... 
n X(tn)<xn)=P(X(li]J< x,l n X(t1)<.\I:: n ... n .\(ti)<xin)=-= 

= F 11 (.xi xi ... x1 L ti ... t 1 ): 
I' -..: 1 ri' ' J' -.: ' 11 

:.iuJ' u1C!uu /i1L ,If'/"''} 111 /d 1111 'i1 ::.,,,,,,,//"' /d !"'/,'it 111 ! ft (, "/' ( 11 + ITT)- t_ m -

r/11u'b/1 1""2/111f111'i1 lp111 "1tl/.'J/1111tfr.'f """".'J'/11111' l ll-}_1111/111111/1 l"";/111f1u51 

'/>111 'iii/.') /rm t,/, "'It J "'l 11/1 /"'/ 

1::-n -m (XJ! x:.!, ••• xi], ·t- rx;, : '"X..-, ••• + rx..., tl, t:.:' .•• tll, C1+11 •.• tr,.1 m) = 

=---= F 11 (.\ 1 , x:..: ' ... x11 , iI' t:c' •.. 111 1.-

=P(:\{l1J < x1 ri \(t)< .\~ 11 ... n \1t111·< .\ '1 n \1t 1: iJ < +'"XJ n 

.. . . n x ( t 11 i Ill J < +-x., J '."Cc , 1' r \ d ) ' < .\ 1 n \ 1 L , · -\ . n .. . n \ 1 t i1< x It J = 

1
1

11111 f1 J/r l '""l"'.'l"'.'J''t ·:/,,,,/,!"'I 't'"l'''"I' ''"""'"/'· ""/""> \ .\ dl. t ( T 
"11"'.'J''"'' r.,,,,j',,,,, '''"""1.111/1111) ·:1111/111l1111/1111i1111 l't"' /,/,/,,,,, l''","/1111'111i1 ,,,,,,_ 

't.""'"''·"•111/1111h/1 ·'l•'" id1!1/1111i.J,,,,, 11'i1111111i1/1p/' J/'/11/ "!'",""' ,j' I. ,,,,,,,,,,,,.::,,,,~ 

'''" '' "/I"' .'I/, "I I J "' l ",, ''./'/,I /,I''" ( ~! J' I : I' I ) I ) ·: ""' ,,,.,,,,, '''" '111111 //11 Ill"' I"'",'" -

frJ !"' ~'L'' ·,,,"''""''I" ,r 1., r111tf·11J',,,1, "~t'i .y,,,, 1,1,.'I/'"''''' !'I' ,rt, i' "!!"'/ 11 .. , ,.1, ti• 
J.- "/"',~''[ PI r..1111/111l1111/J'"l1111 ff!"' ll/1 1111J'f,J1 1J'/1 ;\I 111111111111 ·:111/'/1 ·:1111{111/'• "J'/' 

''l"'"'''"''""'j' !,· 1: , /'"''''/L"''' '/"'/'"''~•: ll.1111tJ/111111/, I'll(\ I' .\::, •.• -'11• ti. t ...... 
:!Ii;; 



tn) (n = 1, 2, 3, ... ) lpnL'h~9Jrw'hbpf! lt"''l.J'11uf h'h t.b"b9 "'J"b 1111/Jwl"hbrl!~ 
npn'h9 1fJr2..n9ni{ npnz1/mJ' I; "lwm1ut.wqu.1'h "IP"slrne1 

X = X (t) upuunufhulpufi tqpngbue T pwq um_pj\ufi l}pw l1wGtJ.u1-

GhGJ! mfir:fi'ln wm upuunufi ml1wfi tqpngbu, hp b 

n-i mt]nuGJ1 u1 mmmn w lpuG \fb() nt.p Jn'-Gr: gwGlpugw<\- p Gmqwfi n-{1· 
lhuump Ji gwfilJwgm()· t1 , t 2 , ••• tnET wp.tb~CibpJ1 fiwuwp wGEGqfiwm 
u1wunufhulpufi J'b<}m.p-Jn'-Ci Ii: 'hu G2mfimqnt.U k, np qnJn'-pJnt.G nLGbfi· 

fibmLJml mtlmGgJml Gbpe' 

(32..J) p1U"bwaknq npn2i{1UJ- :j.111_5''1.9/rw'hbp/r [!*hurm"bft.f!l! qnl_i/nLJ' I; 

urif.Jiu[ w*bl!'i,'lt,"',,, "l"'mwt.w'1.w'h "II'"9bufr i/hnwi[npl_wpw'hft fiwqw­

CimqwGn'-17JnLGCibpJi }11mn'-}'.}JndiGbpp efiunuGfi~: 11."hf!'h7t:.wm "l"'urwf.w­

'1.m'h "II'"9bue npnzqn,_J' t frp i/.hr!wi/.nrtwifrw'hp /)wiJm'hmqw'h11LflJnL'h­

'itbpp fuu111L/il111L"bthpft J'fr2n9n1{, .j!w'hp np 

S' S' ... f I.( x1, x,,. .. x., t,, t,, ... t.) dx1, dx2 ••• dx.= 
-ao -~ -oo 

i/..bpp_m1/nrt_u11f1m'hfr t..u.11_1U'i.ws'1.w*hmfd 1,,,_'i,tbpp fumm ... [il JnL*h'hhpf! pwt/.wp1U­

p11uf b"b ufrJ'bmr/rw1Jr ~wJJ'w*hp'h' 

(325) 

Cl.;) CP '.lO 

S S • · · S fn+rn(X 1, X2, . ·~· Xn+m1 t1, t 2, ... tn+m) dXu+l dXn+2 ••• dxo+m = 
-xi-oo 

(326) 
~66 



X=X(t) 1qwmwfi wq wfi tqpngbue T pwq unt_p JWfi tlpru l1wliqwliblil! 

iqpul111bm ui umnufi wq wli Uf pngbu, bpb 

(X(t 1 ), X(t2 ), ••• X(tn)) 

n-~tm}nuGl1 tqmmwfiwliwfi tfbc)mpJn1-fi~ gmGliwgwc) pGwqwfi n-p wp­

db~p lim1.l'rup h gwfiqwgw3· t 1, t 2, ••• tnET wpob~Gbpp fiwtfwp _ q~u­
lJpbm upumwfi wlp:ufi tfb~ ffLP-J nt.G k: '1'frul1rbur Uf'"uriut:.1U/1iu'b UJpn9b ul!. 

tr/11/_ nrrnziJ.111,f I; fir piuzfu.J'm'b opb'b.[!'bbrfi .J'fi2n.'JniJ.. 'fpmh.J! b'b .J'blr 

J...iufmtp piu;_/11.J'iu'b opb'b.[!l!.' 

hpftliutJriu'bft riu2.f11Jm'b opb'b.[!l!.' 

r;;i(x 1, x'.!, t1, t 2)=P(X(t1)=x 1 n X(t'.!)=xJ, 

£_, [/b11'.iu'bpu.1UJbu, n-Jiuifriu'bft pu.12.f11.J'u.1'b opb'b.[![!' 

Pn (X 1, X 21 ••• Xn1 t 1, t'.!, ••• tn) = 
=P(X(ti)=x 1 n X(t 2)=x 2 n ... n X(t 0 )=Xn), t 1, t~, ··· tnET: (.'J2i) 

(·12i) pu.1'biuJ.lmi/ nrnzi/mJ lpm'b~9fiu.1'bbrfr [!hmu.1t/r.[!l! l1nl''"' ,, t 
1U1i/J'"l U/u.1miut:.ml1m'b Ufpn9bujr qbp~wt[npiw~1wlij1 rw2)lllfw(i opbfiv-
6bpt1 ~Gunufi~~: •"f..bniuiJnrtmifrm'bft piuz/11.J'iu'b u1•L'b/!'bl,rf! f'"''J'"r"' ­

P"' J b 'i1 11 Ji1fl..m rfrw J Jr U/"' 1.J' u.1'bfr'b' 

Pn (X11 x .. , ... Xn1 tl, t2, ... tn) = Pn (x.· x.· .• , X,· t,. ti ... ti ) 
- JI '.!' n' JI ::' 11 

/.,_ /)u.1J1u~ 1u J LL ,91/wJ-111.[rJ 1u1i1 UJ"' J,f iubp 'b' 

\., v ,__,, . -
2.. ........ ~ Pn -< m (X11 x~, ... Xn, ... Xn+m• ti' t:;', ... ti!, ... ln -1 m) -

Xn+I Xn+.! Xn+m 

( :1w J 

/•'iii u1f111 "i1 ;i/_L !I' f:.u11/w "i11ul1m 'ii111{rJJ111 "i/i1/111/1 1/h l"l ""/" [' J 1111/111151/1 I' 111; /11 -
Jm'b q,,,, hfJ,'J/11u'bh11/r /!'ii11tiu'b/1.J.U! 111/11/ "l"'Z"' 11' I; \ = X (tJ "l""""'l:,111-
l[m'it "IP".'1'' 11 / 1 f"'/1 L11iu'h f J '1"'2 111/1 l"'l"I' "l""'""t:."'l'"i1l1 11/• r,,,,,,,,,r;,,,,,,,,,_ 
ft111 /ti!'" "itt/; 1,,11 I; I" 1, "'1,1 ,,,,,,,,,,,, :;,,, ,,,,, -;, ,,11,,, ·'''' ",, '' '' "'"''"" r1 ,,,,r,,, 'i,,,, ,,,,,, 
u1111u1111r:.1u/1111'i1 "l/'n!J/111 {-, "i111m'i1 l:.m1f11111111111111111/11m'i1t11/ l'"l'/'/J"''i' 1~ 1 11111;-

UI[! "'Jh.p111"i1 11'i11111111J.ml1 /; 1 "I' "l"'l""'i1111l11111/' I, l'"l"f' "l""'""l)"'l''i1/1/'l'i 

,.,1,,,w;,,'J 1f1.'i1.J! t:.m'b11p,,1,,.,r /,'i,.J.! lif•t""""'f"J"'i,'i,/,l'f' ,/'/,?: /•1111 1.ftll. "'l'I 

"f IUlll ,,,.i;,,,,,UI 'i1 "I{'" !JL "/' Ill 'i111"i111 t.111111 "11111' Ill 5,,,,,,,, ,, "I"''" Ill r.,,, ,,,,, "j, "I I',, .'JL II 

(; 1 111 "/"' 'II"" {J /"' 'it[! I' n l "f""//1'i1 111 J l ( / IJ.l/i1 /, /'/' l, ,, I' 1//1I'p1111/ 11I'}1111/1111 -

tfi t.1111/111'i1111l1111'i1111/J1,,,'it'i,J.1./, l""z/1111"111'i1 •1""'i'~.'Ji'"''i,J, 1,1 , /rl"'JI /,'/, '""'"''' 
~£ij 



n pn zb L J /rm (h UI /i.J"f P" fr U[UJUlllJ::.UJ p'hb l'P t..intJ.UJbUJ~UJbm{J t"' 'b'i1l 1'l!, 

npn'b.f! npn;:_ "fw!,/UJ'b'i.tbr /;'j_, ,1r;_,,,, J UJU1U11Ut:.wl11ub "fl"'.9 hufr 1/rw 1/b11-

2wt/.nr 4in1f t.UJz.t/.bt/1 [J1/n1[ t "fUJrU11thurpfr UlrJL,e'i.tbrfr i:,UJtfwr: IJ.1'bjr'i.t:._, 

bfl b "f IUlllutt.Ul~UJb UJ rn.'Jh 11(! UJ<jlf!b'J t:.mm rl m1J'UJbUJf1n1_ "fUllnUJt.UlfJWb u111rr­

gh 11 I;, Jbq l1iurn1z /,~, t.hmiu.J!l'.J!I'Ll 'biul-1 u1!'b"ffrufr U[Ulmw'.iul''bL['[.!, 

npn'b9 JLp "f1UJtf1u'i.t'bLp b'b 11'b1111J' X (t) "fl'"Hlwfr 1Jrm nt fib ;:,"'2.'LLtft 

pw qtf m I" 1m1f r t-fr UJ r" L.I) 'bh l'P ~UJ,f IU {'' UJ !L/_,_ t-jr (' n L n [' UI 1·" b.I) 'bb rfr 

t.iuJUJr npLI; Jfrr_ml1"'t.Pfr!F Orf''i.t"'~' X (t) >a, bI'l' t1 < t < t'.1 
"ttumm\u11'l! l11utf Jfr wu U[U1u1mt.U1 1,, "I' u1pnybufr frrUJ'fnpJmd-

'i.tb pf! mif tml ,f frpiu4m!.f!"' ,f w'bf!'i."lt:,UJur lpm 'blty/11u'bb r h'b /_,_ '"Jl'b: U.!"''IP­

" fr "f UIUIUJ;:,UI r'hb rft \iu1_w'inuf1U1blll[J [111 'j_,'j_,[, f'l! (!blJ t.mbpUJUf_b U l_ h'i1 '''~f'n ~ 
n rn 21.L L 1f L r2m1_n rt UI fi.u'b/1 :,Ul,,UJbUJ~UJ~lll I" 1m 'b"i1h r/i rw 2/r1,/ Ulb tpm 'j_,/1-

!!P'"'itb pfr f!buuu'bfr.efr Jjrr_n,9 111_: flJ""IP"P U[U1mmt:.1up'hbpft t.majiu'hiu4UJ­

"bmfd11n'it'bhrft nrn;_1111l[! Jft /u'b11frr I;, nrr! '''"l'ntl I; ii1111[J Jmniu1hl 

usntu'i.i'1ft'i.t t.bmmqnuon/d !"' 'b'id1pft J:.iut!uir: 

•l.,.L f'2_UJ"f Lu 'b!l'umb'i.1.J!, "I' Uf Ultntut:.wt1UJ'b u1pn yb11f! ~ft pU11r 111.fJ t"' 'b­

'i.tb rft JLp_ l1wpn'f_ I; uipt/_LL /..,_ m!L a.Im'/_: 011fr'bml11 "fUJuiwt.w~UJb "fl'"­

.'lbul! 'bb[tfJU1['"91_mtf I; Jft pus'bw'1kft Jfr2119n1_1 "I'l! "f'"{'11Lbw4111 J I; i 

Uf_UJ[''",/buip [, ,/fr 2'"I'.[! U[WmU1t;UJ4UJb ,/bJm {d Jmhbb['i nrn'i.t9 _t.,UJ,fUI[' 

t..w11-11'bfr b'b 4'"" pw;_j11JJ'UJ'j_, !pm 'h49 frUJ'i.tlrf!1 4U11f t.wajiubUJ~UJbUJtfr'b p'i.t111 -­

[J iuqrftl'i.tb re: 

59. 'flwmwfiwl1wli ii.JJlnghu~ pllnL[<)wq11fl~lihfl[! 

-f.'i.t'i.t'" r4h'i.t.e 

"f'""'iut:.UJ4UJ'i.t "frn9 bul!: 'IJuiuiUJt.m~m'i.t "fr"ybufr t:./11f'i.tiu~UJ'j_, p'bm/rliuqpfttf! 

'it ['UI 1.J'mp b 1.f utul r l1 m l1 UI G lllll UIUIH tf 12 ''UJ" tl'p 211 G UI pd b ~ G. }; \ 

(330} 

<I) lllUlUln wlpu(i uurng bu}1 tt'tutlh tfwmJ1 l1 UI lpuG uupnun uf lputf tff1~ 11 li. 

Ul pd bl! lp1~ tl n uf }. lU j Gui lrn f1 f ll l. G. l1g }nu G \ n p nztl m~· T p wq_ t.f n t.fc>-J lU G. 

tJ.pw, npr_ J Ill. JHU~lU fi2 Jlll-P .:P l1~UU1~ tE T UI pd b~ r n w1.f U1 p Fi mtl \.UUW l1 h 
Fi mtf rnupum mu }u w G. X( t) upuunu fi m 11 wG tl'L~ Ill- p J w Ci iJ'u1p b tfwml1 l1 wlpu fi 

mqwutflLIGr.: 'fJiutniut:.U-14w'h lpm'Ul19ft'"JP Jfr2fi'b '"rdb.J!l! J'ft tpm'h49fr'" I;, 

npfr 2_nl I'2.f! /)iJJ,/iufuJp1_m,/ hb UIJ'J U[U1111U-l/:,UJ~UJ'i.J lp111.b~9/tUJ1ft pf'U1lf-np­

J-mJbbpf!: 'i~. 3-1-111,/ pbp1_wJ h'b "fU1urU1t:.Jll~U1'i1 UJ.rn9buft uriupphf'' 

frrU-l'fnpJ-111,/bbrf! /_,__ bpUI 1lfr2fth LU[lrfU,ef! [aJb] 1fp2._U-1"UIJ.j!nLJ1 
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U.hf!'h'Jl)Ullfl "flUU1lU~1Uf1tu'4 "f('nybup dfffo'i_, mrrl-U.[!f!. IUJIUllU/)UIJlni/.1'11f 

t i)frn1h!iul piu'btudk ni{' 

00 

mx(t)=J xf(x,t) dx, ( 3.11) 

mx(t)=~xp(x, t): 
x 

-f.m'bp n (' Uf UIUJUI t:.111//UI 'b "/l'" .CJL 11 /1 1f p f./1 Cj, Ill/',//, ,Jl/' t U/111 JWHf /,,,, f'P 
!'"l''".[!'"'hlt"'f' iupd-/;J!/' i)iu,lml' 'i,/,p~u'!'u.'J'i11111f I; ''i""'"11'.11111w'l1 ,//,,),,, -

fil!'u'h Jppfo'i. wpd/,.J''.. '" l'b,f'j, "'!';' ,,d1111/u"} f. 11r11/1111111l1111'11 1l"f1d1'i1 11•11-

J -hJ!p f'n l n r ;:,Wlll~lll {J Jiii 'i1'11b rn1/t 

0 

X= :x:(t) 
I 

a 

I X2(t) 
L.-,.._.,,~....i m = m x ( t) 

Xt=(t) 

t 

'lhumwlilulpuli u11111Hl,ul1 'll111u1l1puj1llsli •1'11 11p11?uilJl1 11~ llj1t1t11niliw-

l1wli t-11 ;i.11dil19l1u1 J.' 11p11/tlu11\ T 1•wq1l'ii•pjuili 1jplll, 11pp JlllJllllJ'lllli­

lJ•llp t HJpdl,pl• 111u1hup li1mlu1u111p l. liw1huupu11111111jllnili :\(l) upumtu­

fi lU lj lU Ii tfl..1 t\ ll 1 l' J lU Ii q I 1 u u1 f, I' u I 1 lll JI di; 'IJ """Ill r.,,, 't"' ~I "II' II·'''"',, ,, ,,,, ,,, ,, r­
u/1111 'b 11"i1111fd11111111111f I.. '"l'I ,,1 ,,,,,,,,,t:,,,,1,,,,~, "11'".'I/,,,/, /•t""'l"l"),,,,J'5,/,/'/' 

91"" ,f I! "I"'"''" t:.111/111151 "I I' ".'I''"'' ,f ,, f ,, 5, "'I'd/, .p/1 ; ,,, /''//'I 



Orft5.11u~, 'b~. 34-mJ' "- 35-nLJ' pl1p1/wJ- ui~111wf:."'l1u.rt uirn,9b11tLr"i• 

nLtbt ·.tf1.t1"'t9p9 ./!Pl urwppbpiJn'l .lfr2frt U1pdb,ctbp1 uwl1•u1t 'hit• .U­

mJ' phpt/_U1d- Ufpn9bu'b mtfr UliJbLfr .!bJ 'l-P"UJbp.ufrm: 

, X= :x:(t) 
·1 ~ 

'X= X, (t) 
~:::a-~~ rn ~ m x ( t) 

Ix,. X2( t) 

1 

l 
-+----J~----------T-~----~t. 
O. a 

\, q. 35 

fJ{ilb urijwJ uiunnwl:.w'twt Ufpn9buf! iutf!t'lt:,.wui I; h f(x, t) t/u1Lbl1-

9friuii 'bpw J'b'tt•uifrwtp f:.tuijw'btufJw'bm.(<I ,,,,_ttb r/r /uutm.{J J'''-tt I;, 't/111-
uih rufrwt qwpuiiul:.wJui'/./r f:.hu1k1wl pwtwJ.knt[' 

C» 

hx(t) = S (x-mx(t) )2 f(x, t) dx: (-1.'J.'J) 

-m 

fJ(<lh UJ.Ulutwt;iu'tw'b UJ.('n9bue 11/ruqplun I; "- p ( x, t} q,,,,_ tt1.'Jfrw'b 

'bpw J'b'ttwifriu'bp pw2fuJ'iu'b opb'b.J!~ /;1 'l-P"UJ.bpuptu'b 'twpuiwt:..wiur•//r 
f:,.bud.1.Jwl pwtwJ.kn4_' 

bx(t) = ~ (x-mx(t) )2 p(x, t)r ( .'J.14) 

x 

f!w'bfr np uiwmiuf:,.wftwt UJ.pn9bufr 'IP"UJ.bpupw_'b t-p 11npw.f!tutz1mr 

wpcl~,e/r l;wJ'UJp 'hbr1Jw1w9 'b11,_,f I; Uf'"urwt:,.w~tut J'bJn,_[il J'"t 'IP"UJ.bpuptu, 

m.rbJ''b itw nt.'bp 'bnLJ'h f:.wur~n'-/J /"'-'bthp[!1 fr'hJ. ,,,_fi/r Uf1Uurtuf:.wl1iu'it 1lb­

J11L[il 1w'h 'lP""l.bl'ufrw'b: 

ffJwurwt.wfitu'b Ufl'nsbufr ~'"rl~nr p'hnL{Jiuqr/rll!> "Pl! t11_wpiuqpnul I; 

'itpw f.tuurnt..!'bbp/r_,. 'lJw 1/r'h l1tu/u4_tuJm{J l"'-'itf! JpJ' l'"'hsfr9 , UJ'"mwf:,.tu11_m'b 

UJ.pn9~ufr qnnb1jw9fr.n'b lfo_m.'bq9ptut I;: 'llmunulhnqwfi tqpngbu{l lprn.hlJlU• 
gfrnG. ~nLG.qgpwG. npn2w'tfr nl_ uiwu11ur.wqw'b q,,,,_fi't.9/r.w I;' npnz.1_mJ T2 
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:pw'l._J'm_[il/w'b if.pw1 npJ! /nLI'"'.J!"''i,l/"'-I' S L t 'l_nLJ11fr fi.w,/mp t:.un/µ111wp 

,f; (X(s), X(t)) bp~t_u11fi Uf"'"'wfi.wl1wii J'bJmfJ1mb ftnnbuwypnb J'nJht­

lllpii, w1ufo'b.J!'i,' 

Kx(s, t)=E[X(s)-mx(s)] [X(t)-mx(t) J, s, tE T: 

.1,hinhwpwp1 h(Jb npkl; S k t 'l"'-J'lP t:.wJ'wp X(s) L X(t) Uf"'"''"t:.1.11-

IJ.wii JbJ-n,_p 1m_'btbp'b wb"w/u b'h JfrJ1w'h.'1fr!11 wn wpd-b·.etLrfr t:.wJ'wp 

~nnhu1.119/1n'b f/>m'b"9ftw'b t:.wif.uwwpqm ,/ I; 0-fr: Uwftw1'b1 L(Jb 4nllblJw-

9pn'b f/>nL'bfJ9pwb 0-fr I; t:.iuqwuwp1_11LJ' npbl; 'l"' Jlf S /, t iupJbJ!'bLpfr 

.lfh"l..J!n'-11' l.UUJIU 11riu'bp9 f!b'lt:.tubpwUfb" 1/r t:.bu,/1.111 J', nr X(s) /, X(t) 

UJ.Wurwr.w"wb JbJ-nL.{J J"L.b'bbpf! J'frJ'1w'h,9/t,9 1»b"iufa1 M1: f:mJ.'I 1f/r IJm­

l'L..np 'lbUJ.e'nJ', brr X(s) k X(t) Ufwurwt:.w4wt 1fbJ-111[J1,,,ttJ,I'l! J,'b[Jwrlr 

1J11uf ht b rfttunfr "ii nrt! '"l pr.u2/u1f int, "nnL ll'"HPn'b :pm ti,,9/r111 tfr 0-fr 
·t.wqwuw r1.b l'IL .'/ t:.b urL.uuf I; UJ !'I Uf '""'"'l)'"'ttub J'/, ,)-,,, frl I"' 'i1'bL rfr Ill 'bl1w -

Jump J"'- bf! 1 "J '""'in t:.w l1w 'b "I I'" ,'J Lu ft Ci 11p1.f w~n ptj lUt\ lp1n11 L J lllfl jrn li. f 11 t li IL -

.1J~wG' 

Rx (s, t) 
K x ( s' 1) E [ x ( s) - !11 x ( s) l· [ x ( 1) -- - Ill:-.( t) I 

}' b,,. (:·>)- bx(t) = ~ --· f bx (s) •bx (t) 

1mr11.1~wb1_J111 r 111/rJ!uwJ s L t tul"IL.f'tLrrfr t.m1f wr r'i1111 [ri IU'Jl'"' ,f t 
X (s) k X (t) "l.iuurin:.iul1in'b JbJ-111{J1m'b'bLrfr 1lfr2l.1 L'lw<• 11J-1uJ/rj1 l1mutfi 

tw•Jie' P"'.'J"'l'a'"" wp<IL.[!111[ f:.111u'bb1111/ frr J'/,ttm'lm 1-;, 1fjruu/111• mprll.­

.[!/rtJ h{Jb "i.tpm"i.t.'/ 1/fr p/, 'ln J"' [rl /'" "i.t m 'bfr lpm b~yjrn'i1m1 'ld-"'J/1b ~UIU[l 

U.Jutqflun~. Cinpuw~n11tlwh- 1.ptnbtJW9llllli ~Ill Gl19l;udi rliau JllUqpnul' l. 
Ul~JWl tqwmwtiwljwli tqpn9Lul1 bplp11 9wGl1wgw1\ X (-:.) 11 X (t) liu1-

mnu.fCibpl1 tl'flth L'lwJ 'lt)m1Jiii limUffi J_in•/•e: 

IJ.te"i111t;mut "l.wm111t.U1~w'b Ufpn9lu1/r t:.u11f mr, np/r t.1111/111~ml1111"i1111-

/tl 1m'iitbrJi hp~1._w1JimLJi /11ui111../tl11nte f (x, y, s, t) f., 11,,,.J,IJ"'.'ll"''i' tj;m"i.t~w 

l//uu'i1 w pmmt:.1u /"'''"' J' I; t:.Lmh JIU l rmtma lu11J' 

(IJ ~ 

Kx (s, t) = f S ( x - m x ( s) ) ( y -· m .< ( t) )f ( x, y, -:-, t ) <l x d y, ( :1.11) 

}11111 hfl/1 ''11.ummt:.1U~m'll Uf P".'IL"t! 'll"'~rLm I., "l'i' Lrlam1frm'b/1 P'"z/11-
Jw~ upL'll.[!I! p (x, y, S, t) f/1111'lll1.9pm"ii I., u11'i1 1U['"'"'~"'J""/"11J' ( t,/,_ 
m ,.,UI f p IU 'kw a /1 ni/' 

,..,, ,., 
Kx(s,t) = L ~(x- mx(s)) (y--m{(t))p(x,y,s,t)r 

y 

(."J.1/'i) pw'i1111a£P.'Ji 1f m{rlb1f111111ftl11ul1m'ii "''lw111f m'h t.wm/1111/rl1111 'i1'i1l111'i1 "'I_ 
~ii 



utU11Jnr<)lintf, f1nnbuw,9frn'b :fim'b49 frtutfr !'..mJ'tul' 11mU1y1J1111f I; 1fp "'!l 
pw'iiwJ.!1.' 

K,J~, t) = E [X (s) X (t)] - mx (s)·mx (t): 

Kx (s, t) = E [X (s)·X (t)]: ( ,'J.JO) 

U.n::.tuuwrw'J X (t) u1tumwt.w4w'b "ll"'.CJL11ft 1/1n/11wpl1'i1 11f1111Ltn1J 

x (t) - mX (t) Uf_UIUll.U/)UJ4UJb Uf_pn9huf!1 nrfr J'ft2pb UJrdh.J!f! !'..wt/_UJllUJ(t I; 

0-ft, 'JmrbLft I; U1nw'b9 e'in1t..U1'bpmfrl1m'iie /11w/11mbim L'i1/Jm'l-rlJl, np 

Ufwmmt..w~U1'ii "II'"Sbufr tifrt_ft'b mpcf'b.[!f! t..mt/_muUJr I; 0-fi, '" /,filfb 'i't"" 

~nnburu9ftn'b :fim.'bl19pU1h iuputiut..w1mtfmti I; (/J.JO) piu'iiiualin1/: 

'izb'b.J! 11nnbuUJ9 /1n'b :fim'b49 friutft t.frti'hiu4UJ'h /)UJm'J.111fJ1111'i1'iJ/,/'/!• 

1. Kx (s, s) =bx (s) ~ 0: (:J.Jl) 

Kx (s; s) = E [ X (s) - mx (s) ) [ X (s) - mx (s)] = E ( X (~) ,_ m \ (~) r = 

=bx (s): 

2. Kx (~, t) . Kx (t, s)1 

fi pn.[!' 

Kx (s, t) = EI X (s) - mx (s) ] [ X (t) - mx (t) ) = 
= E [X (t) - mx (t)] [X (s)- mx (s)] = K.x (t, s) 

a. [ Kx (s, t) I:=;:; f Kx (s, s) · Kx (t, t), 

11wJ 1)-ft l;mtfU1aw1'b 

I Kx (s, t) I:::;; {bx (s) ·bx ( t): 

(:J-1.2) 

( :u:J) 

4. 8wt~w9wtt piiwfJ.Ulb n Pi/fr tl, t2, •.. tnET wp<lb.[!'hlrfr Is. zl' z:!' .. ·.Zn 
ltntfullb.J!u [rliJbrfr t.wJwp urlu1Jr nLtp l;bmls.JUJL wiil;wq11111mp111[J 1111._iil!' ·· 

n n 

-~ ~ Kx (ti, tj) ZjZj ~ 0 *) 

i-1 j=l 

n n n n 

L ~ Kx (ti, tj) zi; = ~ ~ zi zj E [ X (ti) - mx (ti)] [ X (tj) -m (tj) ·] = 

i=l j=l i=l J=l 

• '1wpli1fr I; 9nLJ9 mwb np lt.11nbvw9f!n"b lf>n1..'blt9/rw;J! lnl'[lnf'•/ :.mm~nLfJJnL't1/1~ 

Uuif.n1-J II"b wnw~/!"b lipb.[! :.wurlt.n1-fJ1ni..'r/hl1p/!j 
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60. lf~ r-wu~ u;wmwfiwl1wu Ufflngliulihfl~ or~uw~tJlip: 1. '"trnpum 1 

ui.u1u1Luf)ud1u1{i u1pnHIJu: X = .\ (l), tET u1p119Lue 1 11n~_tlnul' h (111pL.fu1l 

upu Ullll ii lU 11 w Ii lll p llH Lll, Lfd /, 'j, ,,,,, r"l" r: 1/L l'~""'"J'l w1/11ul1/1 t:.1111/111'i11n­

_l1w 'j,,,, frl ! ,,, 'i/id, /' /1 /11111111 /d 1 nL 'i, 'b /,I' 11 5 /, 1.J1w ! 111 .'J 'in11 1f /, 'i1 'i,,, 1,,J' w 1 I' 111: /11 ,/ m ~ 

/11111111 {J !"' 'i1'i1L I': 

fd· /,,,I'/, 1J'. ·1,n111r1111 UJ'"""" ~ "·~,,,t UJ/"'H''"/' //'P'/ "f'",~1/1111t ~- J=a(t> 

(t ET) /, r( s, t1 , .... , tET) f/im'iilmfi"'"iLrfi 1ffr2".'J'"I· 1_/i,,, ,,,,,,,,J' r ( =- , t)-'i ... 

r ""/ "1 I"" !"'"I' l ::.1, 111 !1 1 "'L "I"' 1 ,r w 'i, /• 'i,' .'I"' 'i, ''"'.'I"") ,. 'i,,,, 1,,,, 'i, 11, t 1, t .: , ... t 11 E T 

/1 11,,,r""'"P" 1 1, z::, ··+ Zn /d1/l1l'f' ::.,,,,r,,,1i' 
Q 

v ( ,14,j) 

i-1 J I 

u1 l" /1 'i1J,'i'' 11111111 {J !"' 'i1 ,,, 'i, /1 ,,, l'i"'I /111 /1 1f /• 'i1,, ,,,f"' I "/ ,,,,,, "'t:.w lru 'i1 u1I'"9L,, '· 

x (t ), "'''' 1J'111/dl11f111111/rl1111l1111'i1 11111111111111!1.1 ::.1111f11ld/iu111f t 1111/Jwl a (t)· 
,, ,,, 'i1 '1.r1/11111 /1 !:,/, Ill\ 

k "t'I' 11,,,,1.11"'.'lf"''i' :fJ"''''t!Jl""'i' :,,,,,r1.t~'i,,,,,f I;"''/""} r (s, t) q,,,,t119 fiUl­
J/• r..t.111' 

r ( '-, t) = E I >: (\) - <1 ( ") I [ X ( t) - a ( t) ! 1 

fd·J,,, 1,/,,r,, 11111/"'.'J"'.'J/,'i,,p "'!~' ,f,,,,,~ ""/"!' 'l''"J.J>I' t:.1111lw1., LI'/' a (t) '• 

r (~, t) ~111 'idl!Jf1111'it1,,,,! f111111~111'i1 l1'i11 ll.1'1"1''"'' 'i1111'1fm1 "l"'"'"'"Ul~Ulho 

"lf'".'l/,,1/1 'I"/'" /d /"'~'/' l1111u1111.'l"' .'l/'~'.J' "'J'J "II"' 9/111{~ 1111111111 9L1111[1 /Jpn ... 

f,/,tf1 ~,,,,,,r.,, 1 "l""""'t:.11111,,,'i, "ll"'.'I'"''' 1l/12/,'i1 "'l'r//,.J.'f! ,,11,,,,.p t 1pt/• a (t), 

'""' '"""''''""'""';,' r (t, t) > 0. t:,J,ml111111u1111 'j,,,,,, 1f11~/_UJ1/r1utfr f.u11/w-
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hw/1mtm{J 1m..ttb rfr /11U1111-fil I"' te 1t"'rurwt."' JU7i/fr t,bU7k l"'L a&nil 

1 [X1-a(l1Jl2 

f1 (x1, t 1) e 2r(t1' t I) (346) I 

J' 2:: · r( t J , t t) 

:.1111/wt"'l1wil,n[J 1111.hhhrfi br~twtfiwtfr /11uim{J J"L'hf! ~w'lJ'bim t,"'. 

·''"'r ::.w2_i//i lJltti!bi!.f, nr ( x (t-1), x (t:?)) Lr~tlJl"1 tnrJ'wi Uf"'U1"'c.w11wt 
4fhJm {J J"'h 11"2._frt UlpJb.ve (a (t 1 ), a( t:?)) I;, Jiu~ ~nnhuw9fint .tu11nrfr· 
,'/m'b' 

(.14i) 

nr•Jr 11lmh rJ'fr'biuhtnf! ( 3.J/j) Uf"' 1J'whfr t.wJ'wJ.w ,t ,fhJ !; l/.rn 1fi9: 1.b­

.nJkwrwr, nrntb1Ji 'iinpJ"'L Ufpn9 1i11fr f:.w'/m'iiw~1utm..f1J'1Lttbrfr br*I."'· 
. .1pwtfr /11u11r1.fil 1mte' 

(348) 

r(t 1,t 1).r ( t 2.t2 ) . [[x 1 -a(t 1 )]2 
1 e :2{r(t., t,).r(t 2 .t 2 ) - [r(t 1,t 2 })2} r(t 1 .t 1 ) 

( X1 -a(t1 ))(x 2-a( t~ l) 
:!r(t 1• t 2 ) - - , + 

r( t 1 , t 1 l . r( 12 • t 2 ) 

(,.~-a( t~) )2] + - -· 
r( t 2 , t 2 ) • : 

t:t'f t.w'brw"lb u npn'khlfr hnp1f 1U[ Uf I'".'lbup f.U1t{wh1u~w'b111.f' fm 5/i,bpfl 

n-t_1u1pwhfi . ,llUlllLfil JllLh(! //Ul'l_dhrn t:.wJ' UJr f.wzt{/i U11thlsf,.p1 np 

(X (t 1 ), X (t2 ), ••• X (t0 )) n-l_wpw'bfr 'hnpJ'ml "l."'mwt."'~"'t JUn-L{l1wfl 

1IJ.1Jrt "'rJ-h.J!f! "/bur./! !; tfi'hfi (a (t 1), a (t:?), ••• a(t 0 ))-e, Jru~ ll"nbuw­

_9Jint 1f 1uuip/r9"''b' 

r (t 1, t 1 ) r (t 1 t
2

) ••• r {t 1, t 11 ) 

r (t2, t 1 ) r (t2, t 2 ) ••• r (t2, tn) 

\ r (1 0 , t,) r(t., t2 ) ••• r (t., t.,) 

(, 3.J9) 

.np/i 'l-bmbr1f frtU1tmf! (/J45} "f1UJ1fwtfr f.wJiuJ.iu1t JbJ: t qpnJfr91 ~ls-
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uikiupiup, n rntb LP bnp1f wi Uf pn9buft n-twiftUJilft f,,u,,,[wbw~w'i.im-[~ 1m'b'bbrfo 

'.IU1nt{il Jm_ b[!' 

n n 

1V 
= ------1-----e -;-h-- 1 

,, Cjj (Xj-a(ti))(Xj-a(tj)) 

j ~-. I 
(350) 

n 
- r 

( 2::) 2 l I B (t] . t 2 .. ~ t II) I 

,1,wb7 C = (cii) 1fw111rfi.'Jm'i1 B Jwmrfrsw!ft t:.iu~iu'liu11J. J'w111rft9 w'b I;' 

(351). 

11.J"Uf fi"'"" ""''"J. a ( t) /., r ( s, t) !pm. t~.CJftiu'bL rft J'~2n s"'/. : l1wnm 9~ · 
fwJ b'b r;mpJiul UJrn.9 b11fi pn["I' 1f hn_wqnp1._u11frw'bfr t:.iuqiutw~1»b111 -

fim'h'bLrfr /11111111 /rl !"'t'bbpf!: ~l.ml1U.1/' 111r1 "'J'I :p111iil19frw'hLrfi J'frp_n9ni/. 

1pnz1{1111f I; 'impJ'1ul Uf pn,9b 11f!l 

2. <f\111 tuuunlif1 u1wmwnwl1U1G u11111pbue: '"l-fi111mrl!11'h,e Jfi X (t) (t ? :0) 

'JUIUIUJl:.mf1iu'b UfI'".'J''"' "Pl! J"' l""./'"''i'} I"' r t •UJIUl)ji'b 'i1Ll'4'"!'"9'bmJ' t· 
\. "l"'"""t:."'r/1 :,,,,'i"1b11 'l'"l"' /d/11/1! 10, t) d1mf1U'bw41uJfi2ny111tf1 l;'b­

.Jw,1rL 'i'.J!' 

m) A UJIUlllU1::.1u11/i t:.w'i111l111 '/"'/"' {J1/Lre firlM/I }_JiuJ4n11 J1UJ'm-

1wl11111ffi'l.".CJ'i1l11u111f m'id11u/11 111w111111(,1,,~111'b JLJm {J /"'- iJ'bbp L ~I 

p) A u1111111111t:.m r/1 t ,,,/,,,'I"' /J J"' t ,,,_ 'iJb 9"'1 J 1uJ IU 'biul1m1f fttn 911t. J 

,UJt,1b,, 'l"'lm /d1//r t:.1111/m'i111111111'i1111 fJ l"' t'hhrft piuz/11mtfe 4m/U1/1uJ- t Jfr~ 

!1i'i1 "'J'J d1111f111'i1111/11111fjip11,11/1 /,J,fJ"'J""{JJm'bfr.rJ 11 l1w/m/iutl /I; tl1Utf1»f11u­

rm1f/r'l".'JP "'l'll'fi.'I: 

'f} ~ 1 ,/ 1111f m'11111/11111f /r 'l".'I"' 11' A UJUllnUJt:.tu 1•/r iuti 'b1[iu1l'i, J/,~ wLq1.11tf 

~ U1'i111fu1 'l"'l"' 'f ( ~t} t:.1111/111'i1111!1111'i1111 {J l"'tl! l'""/"'/'"'I"" J' t t:.bm£/"'l 
!'/.W J.f u/i1 /1 b \ 

11>0 11111/1111111' l"'~''' t-/•.'J " £ • 0, ,,,,,, iit -P 01 

'/) l!.l /,,,Jl"'l""/JJ'"'i' 111'id.,'l'"I d111J1.11'hwl1u11iftp_,,9 1111f A "l""nwt,,u.11•/• 

iµ1t'i11/ 11111'i1 /, 1,1,,,, "'~"I 11111' t. 111 'i111 J,,, 'I'" L"'· ~ (At) t:."'4."' 51111'/'" 'h111.(J I"' t l! 
'ii u11/ 111 I"" I"" 1f I; t:, /, 111/1J111 I "I"' l ,J' 111 ~1 /1 ~'' 

• 111111 /, 'I ~ - • () I /,I' I' ~ t . . () : 

flt"'J''~'.J' Pk(l) t:.1111/111'i111111,,,r;,,,,/J1mte1 "I'/! lO,t) ~u.11/ "I' fi,,,_1tt I; 
:?ii) 



(r /-/1 :.unfmJ.UJj'i.1 [t0, t0 + t) dUJ1fmbUJ~wJ'fr2n,qnu.I 

~w"h,1 1.11 11'lw k (k=O, 1, 2, ... ') UJbCfUJJ, UJ!ufr'h.f!'i/ 

Pk(t)=P(X(t)=k): ( 3;;2) 

'(J11J/11 11m'iibh.j! P0 ( t )-'ii 1 UJ J"P'b.[!'h' t dUJ,f UJhU1~u11f p2.n 9mJ A Uf"'~ 

llllll;;lll['P Ill_ 1ffr IJJ"jl'JUJlf 111/17/r t_mbb'i1tllll1L /:,UJtjUJhUl~Ulbnt{J1111bf!l 'rriu 
::.,,"'("'!' t.m21Jlt'ii./! P0 (t + M)-'ii' 0111n4_l1Ln1[ {w) Uf"'!Jiu'iifr,CJ k ~frr•unb­

l "'' ::..1111/111'ii111!1m'iim{J J"L 'ii'i.,b rft rw'l.J ll1Uf U1mf1J mb /rl Ln rb1f l! rub~UJ ,,, Uf UI .. 

mw::..11111~1/,!'ft t.unfmp. 11i'iib'ii.J! 

,~UI !H p I)( ..l t )-'ii flt mlm71nf<J J""f r dUJJ U1bUJl1mtf h!. ".'l"uf UJl.UUllJJf)lJI rfr nl_ 

ri"p 11/i.i11wJ' ml11Jf1 t_11L'bb'bml"'- :.m1/1u'iiml1wh1n/rJJ11Lh'i1 !;. {11) UJ.'"Jdlllhp 

::..wdU1i3.. m J'b 

.cmli/1 "I' A Ufmmu1;;mt•ft Pl""/1m'hm9 1!1JJh t:.w1Jw'i.tm~m'bm.fiJ1m'ii'iiLrfr 'fnL._ 

1lm/'l! ,,,,,•i.n/mCf_b J'b~ UJ•;_ilf'uJ, k nf_ Jp mh'ltutf "f'Ufb" f:.UJ~Ul'JPf UJ.W­

mmt:.m ,,<;,/; r/i f.wi/_m'ii1u~UJ '/.,111 /ti Jill 'i.i'bl rfr q1nJ UJ r 1 f.mtj11.111U1 r (- ,j' b~fr1 

/J, ump 

P o(t _:- .1.t) - Po( t ) - - aPo(t) - ePo(t)1 
M 

l;/rlb ..\t-'i., J.qmm d I; 0-ft, 11urm9'{iutJ t:.1uqmulllpnLfiJJwh mt. Juwfi 

mu~.lUJh[! ~Lfr'bft - a Po (t). t.burluupmp, llUJt:.if"m'b ~nLhhbUI bmb_ t:.Ul,,UI .. 

m1111111{J1UJ'i.i d w/11 J 1uu[!1 "l'l! :.mif.U11111Jr ~lft'bfr P 0 (t ) ... /r 1UJ.w~9/us .. 

1p'i1: llmm.'1tfUJ'~ :..wif.m11lllp111..(rlJUJb 1f/;r._ 111U::.1fw'i.ifrh UJb9 'bbtniJ, brp ~t.-0 1 
I[" m Ill 'i11u 'i., .j! 

dP0 (t)= _ a·P (t) : 
dt 0 , 

f11u 'IP~hpbh9Jml t:.UJ'{lllumpnu.lf! lnutbtni/ h P0 (0) = 1-Jr'i., m_zUJ­

·'1£"" [d j1n'h 11-mpd'iihtm/1 ~uuuubmb.j! 

( .1:;4) 

11.rJJ b'bfJ lll'Jrb'ii.f!, fib k > O: A utmmmt:.lllrf! [ o, t + ~ t) J11Jtf U1-

· ~""'tw'tf1g_n,9mJ t:.lllh'J_bu ~'llll k 1.U~1f1Ud :..b111f.tJUJl 'lbUJ..f!bpnuf' IJUJtf [ 0, t) 
.2i6 



rl-wJ UJ 1inu4iuJ'f1p_n9110/ k m'it11iuJ', fou4 [ t, t + M) JmJ'w'i.iiu/1iuJ' fr2_ u.fjm J' 

nt_ 1/fo iu'bqunf, 4mt.f [O, t) d-iuJ'UJ'bw4mJ'fr2n9mJ' (k - 1) w'it11u.11f, /wll 

(Lt+ .. H) d1HJ'iu'bw4u11lf1p_n9nuf' J'b4 w'iupuJ' ••• , l1unf, 1/br2"'""1''" ' 

[O, t) <1unfw'bUJ4iuJJ12n9 nul nt u} w'hqwJ', fouft [t, t + M) dw,Jw'bm -

4u.1J'" 2.n 9m J'' k 1UbCf U1d: fl LI.I U1" J f:.u..11/ UJ 'itwftUJ'b111 /r:I !"' 'i/ii b l'P 111111/111 rt! w'i1 

ft. pw11_J UJUJ_UJUJ~J' UJ'it {J L npbJ'bh I'f! l1f11r1ur1b Ln1f, 41n 'i.ih'bm'£J! 

Pdt +..it)= Pk (t) · P0 (~t) -t Ph -] (t) · Pi(.JtJ+Pk- :! (t) ·I \~ ( ..\U + ... + 
+ P0 (t) · Pk (M): 

(!U.1'£fr "{' A ~'fwwUJ::.UJr/' frrwi1UJ'itUJ.9Jw'i.i ~w1/w'i1111/1111'i1111 /d !"' 'i'r!' ;:i • j, t -~ :; .:. t . 

UUI 'in/ UJ t(b J'" UI h lf u11J' [ t I t + ._\ t ) J Ullf UI b Ill f11111J'f12 II .'J Ill 1J' 11111111 .'J 'I /II 1/ /, 

npUJ_lu UJ!'f UJ_UJU1U1t.U1pp i/1;_111 J'p U.Jhqunl /111ml1w'i11u'i11111111 P 
1 

( ~ t ) -~,,,~ 

4_m'£U1~U1'£111 /d !"''b /., 'itm J'i' ,/ u11f w'i1u1'1wJ '12".'I'" 1f "I"'"'"'~"' 11/1 ,fl,IJ/1.'1 

u11/bJf1 1»'i1'lwJ' /1pm/11»'i.11u'i1UJ/ltl 0 · /J t i)u11/1u'iu11/1m'i1111 /t!J111L 'I"' ,/"'I'· /111//' 

P k- 2 ( t) · P :.! ( .J t) + ... + P,1 ( t). l\ (..it) ,11,,,r"' f'I' ,,,'i,,/I, !'? ''"'.J't' 1. M -/1, 
;w,fLJwu1111/d1w1fr, /,rt• /Jt - • 0, ,,1,,,,/i)/,utf, 

f\_:!(t)·P:.!(M)+ ... + P,,(t)·l\(..it) < J>)1t)+ ... + l\(..:.l1 · 

< y (.11)=0·111 

nl'u1Lr1 -:. 1-11 J.111111111/ ~ '/{"'!/1 1 /,/'/' ~t-~, '''/"'""/' I, 'll'"t/1: //.!" ~ .. ,,,,,, 
u UI rm frl ! Ill ',, p .'I II 111111 '111111{ /, ~'P 

d I\ (t) J ) 
~= -- a [ " ( l) + <I I 1, 1{ t) r 

dt 
:; ,:; ,.j / 

I\ ( t ) = l \ * ( t) · l'. ;it 



t 

Pk*(t) =as P\_ 1 (t) dt + C1 
0 

U1J,f npn;_b'b.[! C t.iuumiuurnL'bf! • .[!w'bfr np k>O, 11LpbJ''b Pk(O) =0 
nruilw A Uf_lUUIUll)Ulr/r 'lrn JwJ'U1'io.u~wJ'fr2119nuf k w'b11wJ' t..i.u'b11hu 

·'fUl["L ::.u11J.w'bw~i.u'bm[il1m'b: i,h1.11kU1piup1 Pk*(O) = 0, /ru~ C = 0: ·P1.1.1-

~1/r np P0(t)=e-3
\ 11LpbJ''b 

""'' 
P0*(t) = 1, 

t 

P1*(t)=a J dt=at, 
0 

t 

P/(t) =a S atdt = (at)
2 

2! 
0 

Pk *(t) = (at)k , 
k! 

Pk(t) = e-at (at)k' 
kl 

k=0,1,2, ... (.1S6) 

ll.JuU[/wnt.J., A u1 mmwli wpJt t dwuwfiwqwlf~tngnuf fi wfiqbu q U1l nL 
k prtl_fi ndip %n.wuunlift at tqwpwubmpnq fiwqwliwqwGnLpJnLlifibp}l 
p m2 pmuJ': k-r u~~JtG wpdb~P: fi wq wuwp k at-p, puq tqwunufi wp}l 
lhuliqbu qmplL tlp~ftfi p}nle awtfwuwqfi uftwqnpJt E;Uf}Wg}!nuf' a-p: 

.. llfrw<l1.1.1J'iu'bU1~ umw9 iu'b.[! .[!'b'biup~i/n'l Ufwurw/)iu~w'b uirn9bufr J'b~­

l_iu1/u.u~fr f:.u11J.m'biu~U1ri11n[il JllL'b'bh rfr piu 2fuJ'i.u'b opb'b.[!f!• (:J52 )-Jr /,_ ( 356 )-ft 
f:. 1U1f wcl w J'b ~nL'bh'blll'b.[! 

(357) 
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orbiJ.[!/i9 b/iib1n1/.J UUllUbUIL pninr '1_brtU1z/.nptwpU1itp pwz_fuJw~ opL'b.g­

itbrf!' '1pn.J!, b[ilb p2(x 1, x2, t 1, t2)-nz/. itzw'blll~h'b.f.! (t 2 > t1 ) Lr~tm-
1/•witp pU1z_/udU1it opbb.[!f!, Ul"flU 

p2 (x 1 , x 2, t1, t 2)=P(X(t 1)=x 1 nX(t2)=x:;)= 

= P (X(t 1 ) = x1 n X(t 2 ) -X(t 1 ) = x2 - x1 ) = 

= P(X(t 1 ) = x 1 ). P(X(t 2 ) - X(t 1 ) = x:!-x 1)). 

J_~w'kp nr X(t1) = X1 k X(tz) -X (t1) = Xz- X1 "fUIU1Ult,Ulr'iihp'b 1u"ii~iu/u­

hi11 I/hp h'bfilw'JpmfilJwit t:,wJwawJb lt 1 , t 2 ) JmJ'w'bw~wJfrp_n,9111J' A 
"fU1111iu::.wpp bphnul'ithpp X(t 2 ) - X(t 1 ) {rltfp 11wz.fuJ'w'b upL'b.J!I! ::.unJ'­

l!'bfimuf I; itm/k bp~wpm-frlJmit'b 1n'bb9 n'l [O, t2 --t 1 ) Jw1fw'lnu~iu1f/1-

?n9mtf A u.iwuiwt:.wrfr hpkmJ'iihpp X(t 2-t 1 ) /rl-t{fr 1rwz/111fw'b opL'i.JJ'P 

t:.lsu11 ~lilnhwplllp' 

(.'l.>8) 

(S•'n) pUlitiuab.fi t:.wJt»aw/b "'J" Lrlitwtfrw~1fr l'wz/111/111'11 ,,1,1.h.J!/' 

~d!'bft 

( ,'j,"j!J) 

U.1u 7w111n7111{J1111it'bL11f! l/p~'bLLntJ, l111111w'itw'b.p /,l,/'J_!/"'''""'1/1 /1. 

eil'l~w'brwu.ibu n-l_uufiw'bfi pmz/uJw'b opL'it.e'l1Lre' 

(:mo r 

11 = J, 2, 
., 
t) J, ••I 

u.1,'bL rk I; I n I' 'IP"' UJ /''''',,'I "IUllll mt.m ,,,,, ~I Ulf"'·'' ''II I' ~,/, ,,,,,,, !"' ·'' "'"' 1i I. 
11Jiu~p£ui "l"'"'"'t:,"'/Jlllb "lf'"!JLu' u1itl''i111t:.•u111 ti 1111J'111'11111l1111/r fl!" ''/"'""''" 
t:.wl1w'b "II'" yb 11 I! lp1 ~_tl n uf ]; '11nuuuunIi11 upu uuu ti tU 11 w li HI p 11 HI, u: 

l1.1J-J' n I'" zl./k.v fl/,,,"' II 1111 'lt ,, u11111 911,, ,, I'"'"' I" ""ll'P l ~,/,{'Lil ( ,'J .";(j) I"". 

'bwahfr.'I Lq['ml1u1!/i11111I J,'iJ.J!• "I' 'q"""'"'"~'/' "ll'".'I''"'' 1l/1y/1~1 "'t""'J'/'' 

m~(t)=at, ( :u; I) 

( ;J(j ':!) 

111111L LJ"' .'1/111 b q,,,, f1l/9PU1 i1 11 """Lui L"' ~1111J' "'I' 1/ 111!"/111 ,J' /, ~' J' !',/, "'f, · 
:!7!)• 



i lll[ fJ'111"f: •f.w'ufr Tl[' JllLI'UIJ!ll.Jb1.Jlll(I :P/tJ!IJIUJ s-/r /1 t-Jt (s < t) :.11.1J'11.1r 
\ (') /, X (t) - X (s) U[U1mU1t:.U1/JU1'u 1fbJm{<l1111"iibh['/! 1lfril1m'i1.'Jfi.tJ m'ii­

~111 /11 1, 'i,, ,,, r'· ,f'b 

E ( \ t ~ ~ · l X ( t) - X ( ") J) = E [ X ( s) J • E [ X ( t) - X ( :- ) J = as· (at -- a~), 
~ 

1l111111 ,,,,,1,f/19' 

E ( X ( s) · [ X ( t) - X ( s) j) = E IX ( s) · X ( t)] - as - a ~s~: 

E [X (s)·X (t)J = as+a::~t, 

K.\ ( s, t) = tlS, 

'''"'' Kx(s,t) =a-min (s,t): ( .'J(j."J) 

·!J.1,,,t.fru'"L tnru 11.f.UIJ,r'"'u'uhrf!, nr,,Yi.'I Pl''"''Ul'u,1.,9 ,1,"'b ,11.UJJ'"',r 

fllf,,J/1 I; 111.'ub'i.imJ ( 356) pUJbUJJ..[,f!, tf usu'bt11t/_n111uu1L 11, /rr1nl1JU"iiw'i11111f /,'iJ 

Ulf' n "I.ii. 'bur'uli r/t i)bn11.1 {itn umftUI 1m'i1ft l111..1'u l L l'P 'lb "II!'"- ,f: :..11111JJ /11nlllU~IU1•11-

'i1111 J ~w5.it_Lrfr bpkw"b C/Ullf! nrnz duufw'bmJ1w1lfr'l"YllL,f 111h1J[r I; 111'bL­

'i1111J Uf1UU11Ui:,1U~111hnpb'ii k. Jfr,/Jm'ii,9fr9 w"bftm/11 { / IJ.Jj •'f1U!J"11.1'i1): f;[Jh 

::.J.n w f""''" 1111.1 J"'"' fr ft"' 'u t b r nij t.L mm J!!'J!l''/ L'u.J! 1f fr111 J 'i1 o 1•t/"' ,, I',,;_ d 1111f1. -

11/1'iJ ( "['p'i.Jmf 9b pl ~t/_111 d 1111f h f'frb) 1 IUUJlll UJt/_JW f flm1f 111"iJ111/J'111f/1'l_ ",'Jiii ,f 

!iw'b~Lr1fr /<l/11/f! 1111.1j111/111J- I; dfr111t'ii "'!'f J"'J1U'i.i1ul111.11lftpnyp Lr!L"'l'"'­

j<l1,,,'upy '1.. t.wtfwf'J'" ftUJ/u11LJ" 1_11Lh/1 hf'"' 11/1qpp9 (Ip/ 11.1wJ1J'm'u)1 d•111-

1fw'uLJ.J!1/1 'P"J!r J IJ.JJ" "'"'1J.J11w.1 frl "HP :.111J UJ r 'lb I" J /1 "'t'I"''' t1w'iit_ i/i"h '·-:­

L"L r..UJt/m'ii111~111bllL{J JllL hf! '1"'rblf1 I; t.mJ "'r'IL /)111JbJ IUUJllll1w'i1 111111- d m-

1l1U'u1J.14wtlfttn9p hr~11.1r1n/<lt"''bf!· frrn.[!, L/<lb 1//;/'!Jci,L'i,.f! J.l'tf''L dwJw­

'l11u~UJJfr2n,g'i.ihp, npn"bgfr9 1fb'Ll! hr'J"L wh11111J' tll1} I; ,r1,,, 11/1.'1 1 m"f'" 

1J"/,// 1f.w'b t_p i:,111tf_ 111 hm'Jm 'bm{J J"L "i1f! 111n111 'l.fr'it d w1f wb111/11111f fr'[_ "H"' J /:,U11f 111 r-
!"' 1 Lr'J IL w'itrl'uJ 111t.Jb1fr JJ,J- I;, .J!lUh hr'Jr"'t"f"Ltf. lllllllLlf /,"i.J4! ((/:,IU,ftUf'­

llll ,) I .j!Ul'ufr n {' :.u Tllll ,,, n UUJ~IU JUI'!,_,, ""'';., t b ['f! llllU r1''' I' d "''' IU 'b111/1111J" /12,, .11-

'itl, 11111 il 111'i.i\m1f111mli1zblf1 UJ"'U1"'~"'f''bbp tf,'i_, (/'1/ UJIU!'fm'l1 ): 1/.br2"'­

u1l111_. brr ..it-t ifrn.f!p- I;, y (H) ~1111/iu'ii1ut1 111'b1n/<lt"L'iif!, "I' (t, t +At) 
d111Jw"iJu1/1111Jp2_n911Ld t;.bn111/11n111u//1U£111'i11ntf 111f.11ft l1111_'i1L'iiw /,l'/l"L l1111U1_, 

~1u1/wuwr I; dnUJ111t{n['"'"Jb" "'!'f d1111fU1'ii111'J111Jfrzn.g1111f m11'i.11JUJq'i1 tf/1 

l1ut'b:_ UT/; 17/r m'i.Jb"bUJl'"- cp (Lit) t:.mt/_111h111'Lmhtn{<f J"'h .J.!""'w/l'"-""L'b ( t:.111q111-

'i1w!1UJ'um /d JllLhbb l'P P"''lJ UI "f UIUJ"J"ru"'y, I" lw rbJ ). I'"'!!! 1/!111 pphf! .::,. t-/r 
l1111I''li'1 I;, .t:,btr1fu1.1pUJr y(.:it)=0~t, nrrnlifz 0-h d'fl1111Llf I; rzrntf1' 1t-/r 
~J.ur ilfr111ujr'ii (/11/ UJU1Jd11.1h}: 
:!~O 



U.1w.nluzf!.g t.bnw/un11LU'1.U1J1.Uhnul t tnhn'l"'-filJU1J'p qbp2_w1_np J1L1-

1fw'hm4UJJft2nymJ' 11uz/u-1 k '1_w'i.il_bp uib'lft tnhbbLU[nL A.mqw'bw'1_wh11L­

{fl tmiie LJ..J putmt.m1u11J11ul' I; ( 356) piuhLUalrntJ: U.!'l- fim!h pLUiiwak.ntj I; 

w f1UlLU '.iu Jmtf nuf hiuh <f wJ' m'iiw'1_ft t U1h11'l11L{ti 1iu1f p JLU1f whiu'1_wJ'f! 2.n 911LJ' 

rrtu'lpn w ~mft1_ l;lbJb'hmfr k iu1r1nJ'i1bpfr mpnt.tjb[nL !;LUt[w*iou~iu'iim-(d lnLhf!• 

J' IJJ 11 b ILJ :/_ n (I L11 "f U II 

1 d LUJ'LLJ'i.iUJ/f"',f ft 2n,9m J 111_ J ft unn nd l_.[!lU /.[!UI ttf b [ flL t.wr{w hU14u/iun{J JllLhb 

I;: :JJ frC£/d1 U1 !"L1f R tUl} jrn w l1 m Jnl l::t b 1.fb Gml1 q {rn W}!UIJ }!lll Jlf mli T UJ. mp I' b­

p 1np J 1a Ii U1h1_w'i.111uf J,'jJ mp.I <ftudLUhW~tud/rl_n9{!1 nrft 1/iJ{JUl9.[!.md 

m UJ 111lfa .~ c[!UI J,[!UI 11/b l "'- C.LU 1_ u/i11u '1_m'i.i 1n{J J'IL'b f! t.iu 1_1u u LU p I; '1_b up 1 t.b Ul!Ltu -

f'Wfl w/b f1['11211/lllf I; 

e· aT =_I_ 
•) 

In:! 
T=--1 

;1 

l; fd f; x - 111{ 'j, 2 IU 'ii LU~!.. 'ii.[! Ill J b ti LU ,f"' t:i11u '"""fr 2 n 9 £! , 11 I' p 1/'4! IU 9 ,[!"' ,j 
Uj_U.JUHU '~UJ{'f! /)111'i111li11 1_/t l/1Uffr11 1 IUUflll 

p ( x . '. t) = e - a t ,, 
Pt:\ . t)=l-e "' 

II 1111 ; '· .'J /1 l1 p Ill t'' .;1111/ 111'i1u11,111 ~I Ill fd !"I ~1/1 ' ,, I' A "I 11/tfl Ill~ UJ r I• :.u1? "l"/IU I'"'{' 

/:,111'i11Jl11 fJlll[lll /,/,//111 111111::../111/1 rl}yl1 11/1/11111~ d1111f111'i1111/[u11f/12n9/! ''"'J!f' I; 

t -J'.'F f l.11111.'J111 ~'P ':1111/m J1111 //'" '11111{J!111 J1 lr/1 I' Jr .'} 111 .'/} "' ! /1/1 I"" ;_/111111f: 

:;. ~:p11111liJ111(i u1u1u1111fiuil1utli u1pnHl1u: 1l-/111r111p~/,'i1.p 1!/1 !pfaq/1'1w-
11,,,1, /"'' 1/11i: 'l·/1.11w p ,f,,,,,'11/1'//1 X 11111111/r,,1.r/1 '" 'l'l"' f" !""J'l' d ,,,,f,,/i1111IJ/1 

11'ir/d111.11J' '" 1f ;11111d1/111tl' I, ,\ :.-= 0 lt'1111/1.'J i == 0 111111~/1/1: 'l/1111111ur:.11d1111'1,,1-

/'/,/1 a,J/, /, 11'/1 "l"'~/111 lr111 ;1'i1tl111l1111il' I~- "l1lrt- rif't'J'' "'!rt \ 1111111r'l1 .'J.p/• 

1/i1111: ',; wl1111/1f,'i1 ,/' 1J'11111'11/r!J/1 '"l'".'J/11111 t "l"' ·;j,V \ :-= :\. ( t ): fl1f11lr 11'/i 

t-/1 (1 / ' ') 11111:1/, ,,,,1 :. 1111J'11111 \ (t) - ~1 1J'/1 "l"""IJl;IJl,,111,J ,tJ,,)111/rlJ11;J1 I.: 
l:l1/rl"''l:1 !.i1,/1, /di, /'"''''"!""!"/"''~ 1111 i:,/,,,,/,!'"L "lw!1t111'11l1f. 1,1u 

!; :'J u/11//'" .'J"") (l 1, 11 ) /, (l .l' 14 ) }~1111111/1111 1/1111J'111/111,//1111l/1211.11'id1111111J" 

'''""j'/'·ifr .'\ "'l"'.11/•11/1 t..1111J'1111r111111111r11/11111'11 t:...X 1 !1 6.:X:: "t"'""" ~ '"'l'"'l1 
Ill 6/, /'/! J /11l'1111 l1 .11 /1 !I n1 ll/1111 /11 "/""'"" r, "' 11111 Jr 1J' /, ,) 111/JJ111 "Ir~,/,/' /,Ji: 

,(!) ·;,"'"''".'J"r') ( t1, t:!) "'"l''"''"l''""l'f·?".'J"' 'r 1/'11111'11/iltl• "t""""1t:.111-
~s1 



~iut X wpu o/ru/r UJ1UU1iut.iu1iwt L\X iultfr t:.u11J.w'biu!iw'bm[il 1mt'bh r/r pwz­

·/11111 J'e ~iu/uifwt)- t Jfrw/k wn JwJ'iu'bw~wJ'frp_n9/r lipl1mpm{i Jn'-'iifr9 IL 

l1w /um J' f_m 'bfr w J'1- J wJ' U1'bw'iU1J' frp_n,'Jfr uh_p/r 9 : 

3) 11' U1u'bfr~/r X(t) UJU1mw4aw~wt U1P"SP"l! t "I.wt.pt w'bf!t'lt:.u11n 

UJU1mwt.U1'iw'b J'bt)-m{iJJrnt f;, w1ufriiJ!t' X(t)-/r 

F(x, t) = P(X(t) < x) 

f (x, t)= oF(x. t) ' 
dx 

wJ'bt J'fr t > 0 iup<lbJ!fr t.wifwp: PUl.'lfr 'lrUltp9 , bt/tluuu•bt.f!, "r 'l"­

!mfdrtt m.tbt f (x, t) lp11Lil'isfrUIJ/r J'frt1_£. bppnp'J ~wr'IP wt)wf.t9Jwl­

tbpl!, npn'b.[! uiut.J'U1bwpw~ bt wJ'bt J'fr t > 0 wp<lb.f!Jr f:.w.!wr' 

- ~M(t), - ~M(t), - ~M(t): I iH I I 02 r I I a3 r I ox ax 2 iJx3 

4} t/Jn.[!p' .1i JwJ'w'bw'iwt!Jr2n9nLJ' X "l.wurwf:.w~wt Jbttmfl1w'b L\X 
UJWuiwt.iu'iw'b wftjr J'w(JbJ'wuifr'iiu'iwb u"l.tuUflL,/{! l.t. 'IP""l.bruJrwii 'km !t 

'1"'r'ffr w'bifbrt. pn.f!r J'h<l-nL[il JllLiJ'iJbr bt, fr'bt_ np ~t-fl, bpp l\t-o, 
wiu/r'b.p'b' 

r i 
.\ xf (x, M) dx =A, 1m-

~t-+o .H 
-:io 

(364) 
00 

r i J x 2 f (x, L\t)~x=B>O. lIJl -
At-.o ;lt -· 

'1_hN_ui"lbu bil[il w'frbt.[!, np 

a:i 

lim 
1 

\ Ix 13 f (x, M) dx = 0: -
~t-.O ~t ..; 

( .w:;) 

-CID 

fl Ju "l.w 1J'w'b'bbp/t9 bt'hbtni/_, "l.wt:.iu'b'l.ifnLtf I; npn 2.bl X(t) "iwurw-

1:.w'iw'b J'b<l-nLfl1wt f (x, t) fuurnLflJ"'-tl! J"Lriu,eiu'htJ"LI' t > 0 Uf.U1t:.fr 
/)wJ'wp1 -

1-pui t:.iuJ'uip 'lfunwpfJb'hJ! ( 0, t) £. ( t, t + .1t) ~wp£.wt J'fr1.iu~wr 

.[!hp[! £. 'hp'!/k9 J'~w9nLJ'fr9 umw9if_w<l- (0, t + L\t) J'frlw'iiul.f!l!' t "iiu ­

l)pt Jiuuilfr"/t iupu9Jrue X(t) /;, t +..\t 11/.w/:,frt' X(t+ ~t)=X(t )+ X( lit )t: 
2$2 



J((t)-/i fummfl1mbf! f (XJ t) !pm5,q9/11.ub /;1 X (D.t)-/i /11umL{riJ"'-'h[!' 

-f (x, D.t) lpm'bq9 fiiu'b (br'trnr'I "lw!J'w'bfi t.UJJ'iuJ.JUJb qm/unuf J_m.."bfi 

t-p9), Jiuq X (t+6t )-/i /umrnfl Jmb f ( X; t+D.t) lp111_b~9pmb f1umUJ9i/_/i 

00 

f (x, t + jt) = J f(s, D.t)f(x-s, t!ds (366) 
-ea 

piu'iuudkJi9' np"Jlw mb~m/u u1wmmt.m~UJb J'bJn1_{JJmbbbpp lfnLdUJp/i 

Jummfil J'nb ( 146) P"''£mJ.k/1 t.uuf UJJ.iu 1'£: 11.J" t.UJi/_iu11U1p111.J'fi9 f ( X, t )-"b 
.imw'iiUJL"'- t.wJ'"'l' f ( X - S, t) !pm'iJ't9/iiu1/i b'tUJurdUJdp 'tfrrmnbb.[! /d'b 1-

Lnr/i flUl~lUalLf!, OlfU1U1'fnp<thin1[ 'hpw J'fi'bt"- brr"r'I ~IU[''l:P w<lJUb9J"'l­

"'hbp[!· m.'£b'£.J.! 

f(x-s t) == f(' x t)--5 i!_ r 
52 ~ - ~ dJf(:;,_f) 

' ' 1! ox 1 2! ch2 3! i)x3 

npmb'I_ a-~ cturbi/_111 ,f t- ( x -s )-/i " x-Jt ,f 1!2" t Sluzw11rb'b.e UJ JU UJ pmw­

J:,UJ.Jmm/~J"'-~/! { 3fi6} 11iu'£mJ.h /i 1f b 2• l111mmbmb.[! 

00 00 l jl of f (x, t + Ai)=j· f (x, t) f(~ •. H)ds - s- f (s, .. H) ds+ . ax 
-(XI 

00 00 

+ - s~ -f(s M)ds--. sJ f(s, D.t)ds J J' <)2f I J' c)Jf(:;,t) 
!:! dx2 ' ;jJ iJxJ 

--)() 

CD 

f ( x, t + tit) = f ( x, t) - of( x ,t > 5 s f ( s, M )ds + 
ox 

<XI (I) 

+-1 ~~:(x,I) \·s~f(s,M)ds--1 \'sa r)Jf(:;,t) f(s,6t)ds 
2 d x 2 ' (j J d x :J 

.IL ,, /, {' [ 'U II[ L 11 \ 

00 

f(x, t i- ~q- f(x. t) = - ~~. _2 __ f S·f(s, M) els+ 
~t ux L1t , 

(.1rn) 

1 ,;.2i( t) 1 · l I ., tJ3f(J,t) + w · x, .--\ s2 f(s,~t)ds--. -l~-1 f(s,M)ds: 7 iJx2 ~t , U L\t J rJxJ 
- 00 

283 



C!O 

J = - -
1
--

1
- ,. ~ ·1 -~:'._i~ fU, ill) ds 

tj ~t • ()\J 
;r., 

• - . _\\t t) l ' 
\ ~ s.-l_\\(t)t( :- ,~t)d :S ~--.-- \ ~· ·1 f(~.11t)ds, 

L . • Ii I:_\ t ! I 

• :t:: 

Jim J = 0: 
..". 1 .. ) 

fl, uwfr (:Jui) )wi/_iu11m11111fd1u1'i1 ,lf,t, uiu:.dw'h/1'h u.'h9 ~Ltni/_J lipp D.t-O. 

4flU11Ubtu'i.1.c 

lim 
'..".t -.o 

f(x, t - Jt) - i( \. t) 

~t 

+ 1 a~i } ' -- 1m 
:! U.\ 2 ..... I-" ) 

00 

lim - sf(s,~t)<ls+ 
()i l ,. 

dX J.t->O ~t, 
- - 00 

"" 
~ S s2 f (s, ..lt) ds 
-~t 

~I.Jiil ( ,1().J) UjUI !,j tuh'i.J/4 f'fr )Ul,j UJa IU j 'j/ 

~=-A ar+_1_BcPf, 
ot ih :? ch~ 

f (x, t)= __ e 
r· 2::Bt 

( x-:\112 

:.?Bt 

(-168) 

(369; 

:p Ill b/19friu'i1, ,)UI JU1 'j," I; 1 tr[' UJ J'f lp111 b/19/r UJ '4 ( ,'j(j8) )uit/_iu /JIU rJ UJh ,j frm/f 

L 111 J Ill ,f'i, I;' n I'!! r lU i/_iu ['IU rm ,f !; 
co 

Ji(x,t)dx=l 

tlfU1JJiu'i1fr'i/ 1m 1ruiJ}.t.UhtJmr t > 0 iupJb.f!fr t:.mJU1p: 
2S-l 

(310 ) 



U.t"Uff"'u/, b'tin'h.c. '"l'b Lq 11iu~U1ym{J !Ul'b, nr tfU111bfaltfi 

ftUJ'b X ( t) '"P"a/:"f! wriJ.iud- h'iiflU11frmfrl 1,,,_'b'bb rr 'lL Uf./.!"uf 

E(X(t)]=At, 

DlX(t)}=Bt: 

I" 
UflULt1UJ">t.IJ-

(:J71) 

(:J72) 

lhrbJ'h ( :J69 rfi r:.,,11f mdUJ!'b X( t) UfU1mw::.iu4'"'b UJI'n.9/,,,fi ,f b!ttiu•/11u'hfr 

/11mt11 l" !llL hh /_; 

l;/dh 1fw11J-41IJ[! t ,, "f"':.,fi'i1 m'id1'i111111 11//'ll''i1111//U1h .\ 1, '"l'".'1/111['• UiUflU 

~1,,,'ii/,Lf1 /11111111 fJ !'"'bf! 111 p'i1L r' 

( ,, ~ .. .\ ( t t .. ) , ~ 
--- ··-- -

f, (x, t)= e 
. () I :!::B(t - - 11, ) 

'.,!II ( I ·· 11.J =f(x - x,,, t-C.): 

f; I' 4l"' ,,, [ \ (t I ) , x ( i :: ) I ( t I < t J UJ 1111.11 Ill ::.w ,,,,, 'i1 ,fl, 1) Ill I' .I"' c;, /11111111 -

fJt"''i't! (11-J)- /1 J, (.'Jl.J)-/1 r:.,,,,J',,,Jm1'i, 111111"".'J'/r "/"'''"' \ (t 1 ) "/"'­

"' m r,,u fl'" 'b 1f /, J 111/dJ111 'i1 f 1 ( .\ 1, t 1 ) /11111Ill{JJ111 'i1 11 \ ( l :.: ) 111111111111-).,,, f1111 'i1 1J' /,. -

Jm{t!Jm'i1 ''lm11f111'i1111/l'u'i1 (\ (t 1 ) = x 1 ''l"'J'f111'i11111f ) f p.: :.: -XI' t ~ -t 1 ) 

/111u111(rl 11u'i1 1up11111"l/'J"'[· "'J11/1'i1p'i,' 

ll111 ,,,,,,,,,,,,,,,,J,111'i1'i1l11111 '11"1'i1l11111/, :.,c;,,,,,,,,,,,,,,, I. 11111111'i11111 ""'!"'/ 

"11'".'J'"''' l),,11/111'h111l1111'i1111 /d !"' 'i1'1,J,,,,, /, '"'./'t'"' ''""'''' /11111111 fd !'" -;,,, /, ::,,,,,,.,, _ 

11111 !1111 hm /<I J 111 'i1'i1L11 /1 .'Im 'i1/1111 .'! ,,,,) ll - } 1111/1111 'i1/1 /11111111 {rJ ! "' 'i111. 

(.'Jl(j) 



(t 0 = 0, X 0 = 0): 

i~'i./iu.ur~'1_U1J "1'"111U1~U1~U1h "ilin.9L"f! tL f'~mlm.'J'ii"uf I; · w'hl!'i"lt.wm 

dw1fw~i11u~nij_ U1'iif!'ii'1~1UU1 UJWuu11'.w!/1Uh 'f/{tnylw, "£'!! ~U1h•/11.1'ii/,b,p 

rpnntGJlUG upumwfiml1mfi u11rngbu: ~L;_m I; m/;uhLL, n1• /'/"'"'5'/"''£ UlfHl­

ybuf! hnpJwl "l."'urUJ~tu~mb Ufpnybu I;: 

n I'" zh'h./) I' rnm h11Uh "f UIU11Ur:.UJ~UI'£ "I/"' ylw ,, pi1111 frl UllJ r1' :_ ~,/, /'/!. 

(3i3) pw'111uJ.l,fr,9 uu.w'lu11J b'ii./) "'!'t '~l'r'.'IL11fr t!w[Jl11J',,1111fr~111l1m'b 
II UJUI llllLli (! \ 

(:Ji!)) 

U./'1 UJpn,9Lnfr ~n11buw9fin'h :/>m'b~.'Jfiw'h mnw'hw111L t.unfUJp ::.1U;_-

1/b'h.p ul1qpn11f E [X (s)·(X (t)- X(s))] JbJ,,,{J1111'he, L'b[rlw'lrbi"'/• "t' 
s< t: .PlUbp np X (S) k X (t)- X (s) JbJm{JJ"L'iihLp[! JllL/'"'.J!iuhl_/"'f' 

S-p k t-/r lUrJb.p'iJbpji f.1UJ'mp wh'ilU/11 Ufu11.niu:.m//u1b 1fhJmfJ1mM1/.;f' J.'i1, 

/1111..hbblUh.[!. 

E I x ( s) ( x ( t) - x ( s)) J = E [ x ( s) J • E [ x ( t ) - x ( s) l = A ::s ( t - ~)' 

J1mu 'in1zd"/r9' 

E [ x ( s) ( x ( t) - x ( s)) J = E [ x ( s) •. x ( t) I - E I x ( s) J 2 = 

= E [ X(s) X (t)] - D [ X(s) J - [ E ( X (s)) ];! = E [ X (s) X ( t) 1-
- Bs _..:_ A2s21 

E [ X ( s) X ( t) J - Bs - A 2 s 2 = A 2 s ( t - s) 

E[X(s) X(t)] == Bs+A2 st: 

lluiwatJ.lUJ wpJb.[!.f! (339) p1U'hwakp Jb2.. u.h'f_w'f.pb[ntJ., 'i111r1m~1u'b.J! 

Kx ( s, t) = Bs, s < t 
286 



Kx(s, t) = B 0 min(s, t): (lJ80) 

4, 0 r/r'iJ w4. IJ.J'f,/ .fJ'iJ'iuup~b'iJ./J ,/fr Uf.IUU1Wt_W4u1b "jpn9bu, nrf! 

mrt/_111J I; t:.bmkJwl pw'bwdkn1J.' 

X (t) = ~cos /-t + -IJ sin), t, (!J81) 

npmL'l £-'b k Yj-'b UflUUllUt:,IU41Uii ,/hJnLf'J'IL'b'bbr b'b, A-'b ~IUUU1UIU1nlb I;, 

/111~ t-'b Uf.1Upu',Jhinp !;1 U.Jh'b J'fr t = t0 /f>fr.JJutj_wJ tuI"lh,eJr t:.w#tup 

1111/J'"L UJ1U1ntut:.U1ftiu'b "l.P"shuf! 'l-tun~mLlf I; "f_1U1nmt:.1U41Ub JbJUL{d JllL 'b' 

/;/JI, npM; fnpdm,/ ~-'b /1 'fj-b ~m#tu"f_1UU1Wu/111u'biur"'r umw'bm,/ L'b 

;
0 

b ·110 wpJb.e'bhp[! 1 IUUfW U[U1tnwt:.iuftw'h "iI'".9b"f! 'lwnbm.J' I; npn­

;.mJ,jr :p111'bl19jrw' 

n f'f! <Ji/; f'/fw /"' ,'J'iJ1111f /; mt/_IUJ "f IU1n1Ut:,U1/fU1b "f pn,9L up f ptuCf n pJ-111,/'bbf'fo ,'/ 

,f Liil,, S11JwL "1'"111mt:.wl(•u'b "iI'".9 L-ufr I'" L" r fr I''"'I nrJ,,, J'bh r/1 l''"'l.'f ,,,_ -

fJ1111'i1l! t,U1,ff!'bfi1111,/ I;. 

x (t) = ~cos/ . t + ·11 sin i.t 

!pm'i1l1.'Jfiw'bLpJr 1rmq1f111/J1111'i1 t:./,m 1 h[rlL ; /, ·fj "flUllllUt;wJ1w'b ,/LJ-111 -

/J 1,,,M,br'b l''b,1,,L'i,,,,,f L'b forh'iJ.'I P"L"I' t:,'iuurwt/_nr IUrrJbJ!.'bLrc: ),l,r-

11m J'"!l'b/, L'"f X ( t) "i"'"'wt.w/1m'b "iI'".9h ufr pw'bwat l! t:./,m/1 /'" l ur /,,, ,[!"'/' 

-''I""/, 'I 

X (t) =>sin (i.t + <p), 

., r-­
.., = l ;::+.,,::, ··1 

CO:'i<f = ----
J. ~3..t- 112 

c,,,,,,,,,, ,,,,f /, .,, .J!, ti I' """ "' L UJW u1111t:.m lr11'i1 Uf r,, 91111/• '' l""'l" rJ-"' ,ffs/, I'l' 'Id; 1•­

l1m 1w.'J'i11111f /,'i, "l"''''"'t.mlru'i1 ~ 111,/"ILf1m11111n1/ /, u1wuru.t:.wf1111~ <f ulf(!'l.P­

~11u/l,,,f' f/>mq n1J 11//i,,,. 1111fo11bL I'' SifJ"'l '61"""wt:.u1/11u'i.t "iI'n.9 /, U{! bh pl1111-

Jm.'9'b1111f t 1Ubf!'i111f:.i11m ,/ 1u1f u.5.1ml1n1/ "f_IUur11.1t:.1u~w'i1 "f pn,9 /, ut /;~{J ""If'/' 'i1$, 

/rJ J, ~ /1 tp "f 111111 IU /)Ill 'f'" ~ 1f /, J Ill {J 11115.1 ~ /; f' 'iJ IU 'iJ f[IU /11 /, ';_, /1 1: > 0 Uf IU Jn Ill -

J:.111J1111'i1 ,f /, J,,, frl J"L 'i1'i1 ,,, .,,,, I)/,"''' J Ill L t:.1111/111 'i1111/1'11bm fJ /"' 5.1"hL rfi fr11rr111 [JI'" 511.1 ~ 

p(x)==xe 2• 

2S7 



puff <.f' "fWUlWt.,W~u/b J'bJ-mfilJnLbf! /'.,u11/u111wrwf_w1p I; p1t1;f11'/_uu~ [ 0,:!7':: r 
Jft2w~wJ.l:lmJ: ll.!'l "lw1Jw'b'hbpnuf J:.'b111rUJi/.nr I; npn;_L.1 t-p f"'l"l' 

t/i.tUJpwif.np wpJb.e'hbpfi r..1nJwl' X ( t) h 111"11t:.wqurnw1,,,, frl 1m'ir 111/oi/r 

m'bh'Lw111L f:..m1[w'i1w/1w'hm{J1m'bl!1 Prn.e' 

P=P(X(t) 
h '.I 

h) = p c:< h) = ,. xe ".! cl x = ] - (' ~ t 
I 

tl 

61. UmwglrnuWfl tqwuiwfiwl1wh u111ngbu: 'qu1u,,11::.w11'11S1 \ = \ ( t )~ 
tET uuw,,1l"t' l1ni..1lnuf t uum19jrnfimp upmnuitimlpuli u1pnnlJu, /,fcJI, t 
Uj W pw1J'L mr/1 .1JU1'i1f1m ,CJlll'~ mh I/LU~ LU ["I ft 'l '' ''f./)"11f Ill!'/ 111111111111 :.111/1m'i1 

"Jpn9l 11f1 tjl• f'f ""/n I' f uufrw11ft t:.1111/w'"ii"'fi111'i1111fd1,,, 'ii'i1L !'fl pm t/11.iw h •'fo w 'idr 

s/11u 'hi. rf! t 1, 'i, 'P n /111/1111!, 1111 "" b.e'ii' 

F1 (x 1, t 1)=F1 (x]t t 1 +-=) 

F2(X1, X2, tl. t2)=F2(X1, X2, t1+-=, 12+-=) (.18.J) 

(.18fJ J 

w1u/rfi.e'b' uu11.u9fin'bwp "lwmwr..m4ui'b "II'"lJbuft f:.wJwp dfiliL tmlm1lij1 

firuqmG.m"fiwlh1LpJmfifibp~ pm(~Jt.fmfi ~ndil19ftwli fiw}unuf Ln• 11!1 t 1 

"JwpwJl:unp/r,91 fiu~ bpqt wt}twGj1 Ihm} mliml1 mfinLp JnLGfibpj1 I' wz )11ll'tuli 

!J!nt..filig]lwfi qw}llquut tk wnwfio}tGwmnmfia]lfi t1 k t2 upupu.urlirnp)1 

rupdhJlibpftg~ WJl l1wJuqwd- k lipwGg t 2 t 1 mmppbpm.pJmJif·9: f:'i,,, ... 
l;,wfim .. p 'fb"l./J.nuf ~mbb'hw'h.JJ. 

Fn (x1, x2, ••• Xm 11, t 2, ••• t 11 ) = F11 (X 1, X27 ••• Xn, O, t::. - t;, 

t 3 - t1, ••• tn-t1), r::si) 



iuiufib.J!h' mnwglrnGwp upumwfiwl1wG UJ.pngbuli qbp~wqnpiuuJrn1G!i 

fiwqwGwqwfinl..pJnLGGbpp pw2}mfwG !J.>nLfilJ.gltwfibpe ~Ul/unuf J..mbb'b 

JiuJ'iutiu4p t.mztfmnJ'mh u4qp'bU1~burfi9J "- "f P"91rnfi e'h[ilw9J!l! 9iu'h~iu-

9iutt JU1J°U1"iiiu4iuJ'fi2n9nul, iub~w/u JiuJ'w'biu~Ji u~'l.PP9J b'b[ilwp~t/.ntJ' I; 

'bm/'h /)wt/.m'hm4w'bm(il1nL'bhbpfi f!U12fuJ'wh(!t b[ilb UfWUJwr.w~wb X=X(t) 

"f P"Sb"f! iub[!'b'fl.iuUJ umU19pnbiup uiwmwt:,w4w'b uipn9bu !; mlb fiJ'wu­

urnt/., np 'l"JnLfilJnLh nL"iib'b UIJ'f u111m9fin'bwp uiiumu1/)w4w'b UJP"9bujr 

qb N.wtf n rtwifiw'bft /)wt/.Ul'iJW~W"iJnLfJ JllLb'bb f'P /uuim(rJ JnLbbb f' J UIUfUI U1 /'I 

JummflJnL'bbbp[! 4pwtfiupmpb'b 'bnLJ'b "fwJJ'w'bfth , mJuJi'h,e'b' 

fn (X 1 , X2 , ••• Xn, tl' t 2 , ••• tn)= 

f1 (x 1 , t1 ) = f1 (xl' 0) 

f2 (x 11 x 2 , t1' t 2 ) = f:! (xl' X:i, 0, t 2 - t 1 ) 

fn (x 1, X2 , ... Xn, tl' t2 , ••• t11 ) = 
= f 11 (x1' X2 , ... X11 , 0, t 2-t 1 , t:1 - t 1 , ... t 11 - i 1 ), 

(388) 

(389) 

(.190) 

(391) 

iu1ufr'b.J!-'b' l.fh4iw1t1wGl1 fiwqwGwqwGnq>JnLCiGlip(l )uuulLPJllLfi~ qw}u­

llwb- ih t1 UJ.Wpwtfbmplig, ~ulJ. n-iwtpwGl1 fiwt1_wGwl1wfin1_pJmfiGbp~ 

}umnL fl j ndi~' t dun/ wbiultfr /)iu ztf uuof mb u/J'l.P/r,91 

UUJiuyfin'bwp uiwmiu/)iu/11u'b "l/m,'Jlw'bhpl! "'J'b"f/111/1 :j:>fiqp4iu4wb 

"frn9Lu'bLrfr p'i.nn{J iuqrLr'b L'h' npn'by f:.wJ'Ulr t/inpap t,UIJUlhp "lwr 

J'iu'i..,'bLpf! t._L'b if1n/11tf1111f J-u11fU1'i1111ltfi e'i1/rl111y,e111t.f1 Op/1"iiwJ/ tib!t'"r"'~iu'b 

r.numb.[!p 111Jl! 4wJ L"'r'-[wJ-m(ilimhf! l;Ll./1mpw4m'b 2'l(Jwl'uJ' umw9pn­

'i1w11 "J/'"9b11'b/,r h'b, L/J/.i UJJ'f 1;,1,~mpiul1U1'i1 z1J{Jw"i1 'lm"iu/mJ' !; UUIUl­

.'Jfin'i1w I' ,,LJ ''""'"I 1:'b11-l)U1bpw"fl"' J ,,,, /llUlllll /rl I"'- ~i/iib r/i J'b 2. t.w*il'lfiUJ.n'l 

UJ1Umwr..1UJ1m~1 "il'"Obu'bbpf! J'LJ. J'wuw·J'p iJiiuuJ' b'b 11mw9pnitU1p UJ.pn-

9/rn'bL p 41U1f h['w"i.9 4iuph1fi I; punf iu/JIUh J'bJ fi2m111 {J J"'J' p f.wJwp/i[ 

dnm1U1/npiu"fbu 111nU19/in~iur ''i'""'wr.w/1U1b "ll'"Sbu"iibp1 

'l-Jim1upl1b'b.[! X = X (t), t ET 111nu19Jin'bwp "fwmw/)u,/JU1h "if'n9b11f!,, 

np"ii nLbp 

m (t) = E [X (t)], b (t) = D[X (t)] 
289 



K(s, t) = E [X (s)- m(s)l[ X(t)- m(t)) 

JinnhLJ'"g/rnii lpRLh~g/11u'b: 

fi1' b n p b J. UmwgJmGmp u1mmmfimlpuG u11mgbu]1 tfwpbumm{1qm­

l1wG m1lumnt.tf~ h_ q~uu1bpulrn1G lpu]unuf tnt...GbG dw1.fmGwl1f19' 

m(t)=m, b(t)=b, (392) 

pulJ l1nnburn9lrnG ~m,Gl19lnuli l1u1Juqwc\- t. utnuJG dmtfwGwl1r tfntfbGm­
fibpp mmppbpnt.pJnt.G{19' 

K{s,t)=K(O, t-s): ( 393) 

Pu~UJUJ.bu, .ewiip nr UU1UJ9ftn'iJtur l~UlmUJt:.UJf[UJt UJ.pn9bu/1 t:.un.lmp x (t) 
k X (t +-;:) UJU1mmr.UJqw'it JbJmf!1m.'i/i1bre 9UJ'b~UJ9UJJ t-p k 't-" ·.t.UJ­

J mp. m'IJb51 bm /i1 t.'"i/.UJbU14UJh11t.{J J.m.'ifi1b pp pw2fuJ UJ'b lp1~Lbft9p'"'bbpf!1 
mphJ'b 

E[X(t)J =E[X(t +'t)]] 

m ( t) = E [ X ( t)] = E [ X ( 0)] = 111' 

[X (s) - m (s)] [X (t) - m (t)], 

[X(s+•)-m(s+-:)J[X(t+i:)-m(t+-r.)] 

tJ.l/.UlmUJt.Ulf[UJ'b J'btJ-m..fl Jnt.'il'iibre 9U1b~UJ9UJJ s, t-p k 't-p t.wJ'UJr m'bbt 

itm./is f,,UJtJ.wbU1ft1U'4P•-f!l1m.'it'hbpft pwzfuJ'UJiJ !pm .. 'bft9ft"''itbpf! 1 nLpbJ''b 

K ( s, t) =; EI x ( s) -m ( s) 1 l X ( t) - m ( t)] = 

= E IX (s+i:)-m(s+.:)] [X (t+'t)-m(tt-c)] = K(s+-r, t+t).1 

K ( s, t) ·= K ( 0, t - s) I 

U. J""l.ftuntJ. 1 bflb urtJ.wtt UJ.U1u11ut.U1ftm'h UJpn9buf! uurUJ9pn'bUJr !; , 

fipus tfwpbtfwmpqwqwG UUJ.WUm .. tfe: h. .qpuUJ.bpupwu fiwumwumdi tfb­

.}m ... pJill...UUbp bG, {tuft qnnbuwg}rnG ~n'-GqgpwG qru}uqm~ }. tfpwJG 

untfbGmG.bpp mwppbpm .. pJnt.fipg: Uw~wJis f.w~w'fwp~f!, et'ft:,"'trUlllfbu, 
IBO: 



b.fizw 1_1;. hflb U[U1UJtuf.UJ~UJb Ufpn9bup J'fi2fi'h wpd-h.[!£!. /.,_ ?-fiuUfhpu/uuYJ 

'itu/u'/_UJ<t t_bb J-UJJ'tu°hUJfi[i91 ftufi qnn.buUJ9 pn'b lpm'ii'i9 fiiu'b qµ1fu1_iua !; 
JfrUJJb J'nJ'h'bm'hhp/i uiU1pphpmf!JnL'bp9, U1UjU1 'II'UJ'b[i9 J/i t:.burhnul, np 

"fWmtuf.tuJiUJit U[pn9 buf! umw9frn'iiu1p !;1 

fl/muiUJf:.tufiUJb X = X (t), tET U[pn9hu[! qnt_tfnLJ' I; umwglmCiwp 

upnununwlpnG uipngbu 1mJG ptfummml, bf!b· 'iipw J'frp_fi'h wpd-h.[!£!. k 

'lfru"fhpufriu'ii 'iUJfutfwa t_hb J-wJ'iuh1Uqfr9' 

m {t) =m, b(t)=b, 

U.fiibph. f;-, "I' JnLP'".J!'"bf.!mp Uuttu9fin'hau11 uu1n9bu umau9/1nbmp Ufpn-

9b u t LUI /k [iJ' urnmnq, f!UI J9 JnL I'U1.f!U1'i.tf..J"'l' u111w.'Jf111bw I' Uj[tn 9L u [UI J~ 

pJ'urnuiniJ. ~'"lm'L I; l_'bbp'iU1JU19'bbl utnw9/111'liiup UJ/1119/;11 11ntf1111U1'iwi; 

fiJ'wumnqr 'inpJ'wl Uf1UU1Ult:,U1/Jlllh Ufpn,9b11bLp/t t:.u11fw11 uwu1,9/1n'i11upm­

p Jm hf! uni/nr'"'iiu'b [iJ'wuwniJ. k Liu /ii /11f U1111.11ni{ J:,U1J[!'ii4'ii111J' b'b~ 

/•u~w"fb u, bf!b hnpJ'1ul Uf.U1U11Uf:.m'iU1h ''![1119b "/! 11111UJ 9/1 n'i1U1p u1prr9b ;," 

I; lw/k ftJ'iuumnt/, 'iiziu'i.rw'i111..J I; 'bpiu 1fiu{JLJ'"'mfr'iw'iiu'li UUJ.UilJllLd e 
l1w/u111J' J_111..'bfr t JwJw'iiurqp9, fiu/L qn11huwyfrn'i1 lp111..blJ9fi111'b l1iu/11qurJ I; 

J'[iw/ii t ·- S =-:: J'nJ'h'b111'iibpfi mwppbp111(clJm'i1/191 P•u!y J_!u1'i.1[i np 'i.mp­

J'"l "iur1.11urt:.U1/furh Ufpn,qbue [p/11/ npn21/111..J I; "'!'I li11'1111 lpm'ii~9fr1u'bb ·~ 
rfr J" 2_11 9 n "-, UI ! ti "~'.J!'i.i' n pn zi{mJ' ,, b 'b n l'J' lU L "I I'" 9/; 11 /1 fftl l "r 1/b I' 2"' ,, 11 r"f 
l_iuifrmbfr /;iutJtuburqw'inlL{J JnL'b'bl rfr /11u111t{J 1111..'iJ'i.,/; {'/! 1 UIUJIU UI /'f 1/h I''iUI -

t{11 p}_111ifr111'b p /)iutJwbtu~UJbm.f! J'n'iJ'iil pp; {11urm {cf 1111.."i/iJ/, ['[! luf1'i1L'i.1 !pm.'i..i/J -

9[iu/iibp' <f1..t1J'iu'i.1urqfi 1f 11J'L'iiur'iibp[i murpphf'm{d 1111..'h'bhpfrfJi. f.1. l11f5m/i1 mh -

ifrnifrn/11 d u11f w'i.iw~fi yiu'iilt'"siua mb1im;_wpJf1 '/''"/.[!Ill 1f. 11111LJ''i.1 "l'":..-
111tul;tu~iuh "fpn9but! lufr"i.1ft 11mm9/111'i.1iup u1mu1wr.m4m'b "'ll'".'Jl.11 'i11ul1 un­

•/" ptu~mb [iJ tu 11111111[1 U piuhp ,'J t:.ltm 11 11111u19/1 r1'i.111111 u1u11111ut:.m~w 'i1 "JI'" 9b ufr 
J' 111 u fr'ii /111111bLP11 'i.1~iu w[i l1m h b 'iiiu'h.J! 11111111 9/i nh"' I' ''I 1u111111 t:.w l1w'i.1 "I I'"~ 

9b "l! [UI Jh /11f uwmniJ.z 

/J'iifiluu1-pL'h.c X = X (t), t ET 111w1111ut.tu/1111l1 "111"!11"'/' um1119p11-
'i.11up /; /1_ 

m(t) = E [X(t)] =m, 

b(t) = D [X (t)} = b, 

K ('t) = E [ X (s) - m]I X (s + -r) - - m }r 

UurUJ9 fini,UJp UJiumwt:.111~wh "l/rnylwfr l1n11ltuu19fr11~1 lp111..'ii~9/•U1J1' 
29t 



/)wurftm{d 1m5.1'bbpf!. um1.1.19if.nLJ' I/ii qnnbuwypnb lpm'bft9/tU1JP f!.'b'ft.UJ'bmp 

l;,uunft111.f!11n'b'bbpfr91 (341), (342), (343), (3-U) pU1bUJa!Lbrfrs t:..bur£.mJ' 

!;, nr 

1. K(O)=b=D{X(t)];?-:0, 

2. K(-t) K(t), 

3. IK(-:)/ K(O)=b1 

(394) 

(39tj) 

(396) 

4. !Jw'b~w9wrt p'bwftUJ'i./ n, tp t2, ... tn ET, k l1nJ'UJLb.[!11' Z1, Z2, ···Zn, 

fili[bpfr f:.wJ'UJr 

II 11 

~ ~ K (ti tj) Zj Zj ~ 0: ( 307) 

i=l j =d 

Sr/11/_frwl 'JbUJ.[!l! wpmw.[!"blnL f:.wJ'iur J'fizur 1tt:..UJJ'1.1.1pb'b.[!, nr K (0) = 
= b o. hpphJ''b IUllUJb9 e'b7.t:.UJ'brmP JnL'it[! /111u/u1nbl11L ftb'bfilw'fpb'it.[!, 

np K (0) = 1, "Pl! 'itzw'it'"ft"'-J' !; X (t) Ufpn9hufr pnfuwpb'it ft'1frmiup­

Jib'it.p I.I.I J'f "f ptt 9b ue' (lU.l'/.J IUUJUIUl"Ulr} t:..wJ' IUUjUIUJIUU,UUJ'i.J f;.U./UU1UltnnL­

"'iJnq1 

'1fopumm{J 1m.'b'itbpfo J'bp J'bJ 'kzw'itwftmfil1nL'k nL'itb'it ftnJ'UJlh.[!u 

uurmyfin'itusp UJU1mu.rt.wl1m'it Ufpn9bu'itbp[!1 1'Jr9n1-.p Z(t)=[X(t), Y(t)]-it 

hpqt_wp UJ.Wurwt:.wqus'it UJpn9bu I;, "'Jufi'it.p'it' J'bll UJWp1.1.1J'bmpfi9 qU.//u.., 

'-f.usJ bpfttuz+ "fUIUlU.//:.,IUqw'i.J J'bd-mfil JnL'i.J'i.Jbrfr {!_'itmw'itp.p !;1 u.J'f hpq­

twpuz'itp' Z(t) = {X (t), Y (l)] u1wmUJt.wqus'b Ufpn9bup pn/uwpb'it p'bw-

1J.w'b !; nLUnLJ''bw11frrbL J'bft ftnJ'"llb.pu Ufpn9lw' Z(t)=X(t)+iY(t), 

nrfr tfwpbtl'mmrlpuqwG uuiumm.tl' qwtl' tl'J12.~fi wpdb~ k qntif.mJ 

mz(t)=E[Z(t)l=E[X(t)]+iE[Y(t)], tET (398) 

Jtpwftw'b t pnqmfu111l1w'itfi qnJ'UJlb.[!u lpnL'bf[9pw'b, 7fiu"fbpufrw !; ftntqmJ' 

Jirwfiw'b t tpnpn/111.1.1ftU1'itp t.bmhJwl nJ.. pw9usuiuftw'it lpm'bq9pw'it' 

(399) 
1tu11f 

D [Z (t)) = D [ X (t)] + D [Y (t) ], 

k qnnbuwgrnfi !J>m .. 6.q9l1m k s IL t frpwqw'it pnpnfuiuft.w'b'bbpfi t.bmk-

4.111.11 4nJ'Uflh.Cu lpm'itq9fi 111'it' 

Kz(s, t)= E [Z (t) - mz(t)][Z (s) -mz(s)], s, t E T1 (400) 
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1. Kz ( t 1 t) = D I Z ( f) J ~ 0 

2. Kz(S, t)=Kz(t, s)1 

3. \Kz(S, t)j~ {bz(S)·bz(t)z 

(401) 

(402) 

(403) 

4. 8w'bfJ.w9 iutt phiulru'h' n, forwfJ.w'i/ t 1 , t 2 , ••• tn ET k. IJ.n1.iullb1Ju\. 

z
1

J z2, ••• Zn, {if t/_hpp t:.wJ"wp "'b'lfr m'bp t:.burk!'"l iui1t:.uuJwuwpnL{if JflLhf!. 

n n 

~ ~ K (tj, tj) Zj ~ ;?= 01 (404) 

i=l j=l 

0 r fr 'ii'"~ 1. flpnzb'blJ 

Z (t) = ~.eil.t, -oo<t <+-co ( 405) 

~nd UJLb.j!u UJ.WUIJU/)Ul/fwh UJ.('ll 9/rnfr J'fi 2/ih iup<f h.gl!_ k_ IJ.nnb LJ1»9pnb 

lpnLb~9pwb1 nrur.luz J.-b /rf'Ul~UJ'i.J /)UIUllllUUITILb I;, fru~ ~-'iJ' UJ.WUIUl/)Ul­

~Ulb J'bJ-111fJ1m'b, t/iu-1 11p11Ld E (;) = 0, D(~) = b1 
l/ U U1 IU b IU b .[! 

K (s, t) =EI ~ciis eeii.t] E [I~ 12 eii.(s - 1) I = bei' (s - t) l 

b(t)=K(t, t)=b: 

( 405) Ufpnybue 'bb r'1UIJUJ9b11uf I; UJ.'"l''l'"lf"' /i1 411J'UJ.L".J'-" u1pn yL Ul 

'1111fUJ.[U.j_!.IJ' Z(t) = X (t) + iY(t), u1iuuriul:.iu/1w'ii UJ.("'9L"f! l1nt.1/111J' t 
UUJiu9frn'bwp 1 L[ilb X(t) k. Y(t) Ujlllu1mf:.m/l'':'ii 11111nyL11'b£/'l! uu11119Jr11'llm1• 

bf,} UI Jll/1b.J!b' 

mz = E [ Z ( t)) = E [ X ( t) l + i E [ Y ( t) J = mx + i my (406) 

Kz(s, t)=Kz(t-s), (407) 

lp11Lb~9fiw !; J'/1111 Jh 1fLl1 1/1111/rn /111ufJ.m'k/1 91 11 nJ' UJ.lb.J.!" um1119/1 flbJU /' UJ."'-
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111U1f.u.1~u.1'b "1.rn9buJr . ~mtblJ1.1.19Jrn'b lpm'b~9Jrau'l, m.tfr f.builtlaul f.u11n~m­

[rl 1nL'k'kbrl!· 

1. Kz(O) ~ 0, 

2. Kz (t) = Kz (-t), 

.1. I Kz(t) J ~ K (0)1 

(408) 

(409) 

(410) 

4. 81.1.1t11iu9 w<t r'i11u11wt' n, Jri·U/~Ul'i/ t 1 , t 2 •••• t 0 ET b. 4nJ"'-lb~u' 

z1 , Z::! , ••• Zn, {JqL·rfr f:.U1tfwr mb'l.fi m'kfr t.h111Ll"'l U1bf.1.1.1iJ.U1r1U1pm{J1m'kc' 

n 11 

~ ~ K (ti - tj) Zj Zj ':::> 0 (411) 

l=l j ~...- 1 

0 f'" b IU ,, 2. 'J-/rurUJrff/ih.[! J'fr "l_IUU1Ult:_Ul~Wb "l_f'n9/iUJ nrf! mcr­

i/.UIO !; f,burftJUI[ ['w'i1U1akn'{' 

-co<t<+co, (412) 

nrurh'I ).1-l! IL l .:!. - l! ftr1.1.1l1wt f:.uwuuuurm'b'bbr b'l,, Jru4 ~1-r 4 ~:!-r' "1_IU­

U1Ult.UJ~t.ub 1fhd-mfil 1m'b'kbr, l!.'1,'f npnLJ' 

E ( ~ l) = E ( ~2) = 0 I 

E 1:: 12 - D (1: ) - b 1~11 · - i;l - }I 

m(t)=E{X(t)]=O, 

K (s, t) =EI X (s). X(T)J = E [ (~1ei>. 1s + ~2eD, 2s) (~1ei>-1t + ~2ei>.2 t)] = 

= E [ ( ;
1
eil-1s+ G

2
eD,2s)(€1e- if,1t+ 1

2
e-1>-2t)] = 

= ei A1(s- t) E (~~1) + eiA1s-iA2 t E (~1 "f2) + eiA2S-iA1t E(~2fi) + 
+ ei '-2 !s-t> E (~2 ~): 
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9pn'i11up [phb[nL C.unfiup E1 h. ~2 Uf.1Uuiu1f.w4w'ii JbO-mfilJm'h'iibpf! UJ.IUn.[! 

l; Lfi'iib'ii f4nnb1w91_iuJ, IUJupb.J!b' 

E (~112 ) = E( ~;~2 ) = 01 ( 413) 

Ppn.J!1 uir.n9bufi J'p2fa'ii iupd-b.g{! /)u11[wuwp I; q_pnJp 1 ~1u/111Jwd- t_I; i-fi9, 

fru~ ~nnbuw9/rn'is lpnLb49p1U'is' 

(414) 

~IUJ' 

IL f/>11Lb49ft1U ·1; Jfiiu /ii -: = S - t 1n1Upplpmfil JllLbp9 : "1w1n1Ut.w ~'"'ii uirn-

9buft 'IP""fkpup1Ub' 

b = K (0) = b1 + b::!r 

U!J,f ( 412} Uf.1UU11Ut.w4iu'ii Uf l'n 9lrn/1 ft plU//wb 

blUlnL t.iuJiup UJh'l_Ul'fpbb.J! 

~ ri . . ~ 
; .. =-...... I-. 
- 2 2 

( 416) 

U.n Uf.UIUJIUl)UJ~IUb u11in9huft J'/1lf/'i1 iupJ-b.JH! IL l1n11bu111yfin11 :/_Jm'idr 
,9pwb llln1UbU1lnL /)iuJ iup b~UJ1nbb.p 1 Tl r 

E ( ·r1) = E(G) = o, 

= EI ~212 = b2 = b, 

- - t E( 2) l E (~ " + t E ('" E(~1 ~2)=E(~1~2)=4 .,, - 4 ;~) 2 t;J1) = 0, 

m(t)= E[X(t))=U 
/, 
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K ( s, t) = E [ ("YI cos U + !; sin U) ( 11 cos As + 6 sin As)] = 
=cos/, t·cos),s·E (-ri:?) +c06A t-sin>.s .. E (1/e) +sin A t-cos>.s E (6·Y1)+ 

+sin At -sin), S· E WJ= 2b cos), t·cos AS+ 2b sin At-sin), s 

K ('t) = 2b cos >:t. 

WJU Wp'JJnLh.f_!(! ~iuphffr l;p UtnUJbUJf bUJ/L mi11/frP.UJ"//w (415) ffUJblU­

J.£.fr 9 1 If w u'biui[n piu"flrn "lm111mf.w~w'b "ll'n 9 lillfr 'l-Pu"lb pufrw'b 4tft'hfr 

D [ X ( t) J = 2b1 

62. lu~u2~ll~ phnJ1l:idf!: Uuth4mJlWL flJmnLpJnLb lJ. mqhl1m(lWL ~nL114-

g~w: U.1u111b'l ~w"/w9m9b'b.J! J'p ;_mm ~mpknp iuf''l!m'h.e, npf! i//;piu­

pbpmJ' I; uuiiu9pn'hiup "lwtniuf.w~wb "f['n9buft ~n11hf!iu9frn'b lpm'iil19Jrw­

J/r [!b'J/)iu'bmp uibu.efo'br 

fiJ' b n r b J". npuibuqp mG~Gq.fhum K (-c) (- oo <-: < + oo, K(O)= 

= 1) !l>nLGqgpwG, npp liw1.fwp 

CD 

j' IK(-c)j d-= <+oo ( 417) 

ip6p umwgpnGwp uiwmwliwlpufi uipngbup lp1nbum9pnG ~nLGqgpw, 

w61ipwdb2m k Ii pwl{mpwp, np mJG fiGwpwl{np 1plip Gbpl1wJwgGb1 

fibmh JW['nbuFntl' 
CD 

K("r)=j' ei>-~fp,)d/, (418) 

npmb'l f (1,)-G lhuq wGruq wlint.pJm Gfibp p p w2JuuwG pimnLpJnLfiG k: 

IJ.uiw9m9h'b,e u~qpmJ' U1J'J UJWJJ°wbfr pwi/_iupiupm{JJ"Lbf!, iu1ufr'b.e'h' 

WJ'JUJftufr K('t')-t npbl; umw9pn"iuup "lwuiiut;w4w'h UJpn9hufr 4nnbuiu-

9/1n'b f/>m t49ftiu'b /;1 'J-pw /)iuJ' UJ[' piui/iu4iu'b I; UJUJ_W9nL9h[, np K( 't') 

/j>nL"ii49Jriu'b m'bfr { 411) /)u11n4m{J !"'-il/!1 flpn.[!' 

n n 11 n CD 

~ ~ K (tk-tj) zkzj = ~ ~ zk ~ reiA(tk-tj) f(J,) di,= 

k~l J-1 ' 
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n n ID «> n n J zk zj ei>-tj • eiAtk f(J...) dJ... = s ,1: Zi.. eiA~k • ~ z~ ei>-ti f(I-.) d"- = 
- ID -CD k-t j=l 

00 11 

= J I ~ zj ei"t1 12. f ("-)di-;;?: o, 
ID j=J 

lJ.'bf.pu1<Jb2111mfi11m'iJ'iJ UIUf_Ul9nL9binL t:.mJ'mp h'bflm'Jph'iJ.[! 1 np x (t) Uf.Ul­

UIUl/)IU~UJ'iJ Ufpn9hue u1111U9pn'biup Uf.U1mmt:..1U~iu'b "ll'n 9bu !; k K ( 't )-'b 
'hpw iu'be'b'Jr.IUur. ~nnhuiu9frn'b lpnL'h~9frm'b !;: 

(417) "f1UJJ1U'bfr t:.iuJiuJ.iu/ii K ('t) lpm'b~9frw'b 4iuphtfr !; 'bbp~iuJw9-
'bb[ :hmrJbfr fr'bmbqpiu[nt[' 

OD 

K(i:) · Sei>-~f(J, )dl., (418) 

- 00 

1 SCI> . . f (i,) = - e-u.: K (i:) d-r, 
2tt 

(419) 

/;fJb "'"liu9m9b'b.e, np K ('t) lpm'hl19friu'b p'hmfJmq.pn'l. lplll'hl19fiw 

!;, IU"flU IJpU1'hfr9 ~t:.bmlifi, Np f (J,) lpnL'h49pm'b /)IU"1Ufuuf1m'hmfJ1nL'b'bbpft 

fummfJJnL'b'h /;1 K (-c)-/r /)mJ"iur urh'l.fr m'bp /:.,burlit'"L iu'b/)u11/iuuwpm­
fJ 1m'he' 

II II 

~ ~ K (t i - tj) Zj-Z~ ~ 0 (420) 

-1 j = l 

9 w'hl1iu9 iu<t p'hw~w'i/ n, frrw4m'h' t 1 , t2 , ••• tnET '" 11nJ'UftLJ!u' zl'z2 , 

.. z11 fJi/.brfr l),,,J'wp1 'l-fimwrlth'h.p Jft 111'iie'b,1t,,,,ur z=z (t) Pr"''t"''h t 
1pnifon/uml1w'iifr. lpm'hl19fr IU {a, b] J'pp_w~"'J.[!""'' •Ptu'ii/1 nr K ('t) q,m'hl1-

9p iu'b IU'b/!'b'lt.IUUI !;, Ill pbJ''b qn 1m {J Jiil 'b 111.'bfr 

h b 

.f ,f K(t - s)z(s) z(t)dsdt 
<I a 

II 11 

~ ~ K (ti - sk) z (sk) z (t1) ~sk i1tj 
- k-1 j ~ l 

/1'bml1qriuiU11fr'h qnt1f w11/1 IJUl/)J'w'b'b I;, bpp i, =max £isk - 0, 
I ..: k < n 
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µ. =max l1tj ~ 01 '1nnhuw9 ftn'it lpm .. 'itbfiiuJ/1 ( 420) t:.wuil1mp 1ut.'ip3 t:..L­
l<J <. n 

uihnuf !;, np fi'iunh'lrwl"'!fi'ii 'lnt.J'wpf! pw9muwfJ.w'it lJ• llbml'-"'P"'t'' 

b b . J s K ( t - s) z ( s) Z(t) ds d t ;::;: o, (42.1) 

a a 

ll' wu'itwl{nplUUJ.lw, 9 w'itfJ.u.19wd- A> 0 h ), firwfJ.w'b {Jl{bp/1 f.iuJ'mr l111t.­

i,b'itw'it.e 

1 ~ SA g ().,A)= -- l K (t - s)eil-s e-il-.t ds dt ~ 01 
2rtA ,} 

0 0 

ll.1u fi'itmh'lrwLfi J'b2 ftiumu.1ph'ir.p tJrn1frn/uwftw'b'bbrfi if1n/uaurf/i1nui' 

u = t, v = t - s. 

O~u~A, u-A~v ~ u. dudv=dt·ds 

A u 

g(J_, A)= -
1 S du S K (v) e - i- Vi dv: 

2rtA 
o u-A 

tf>nt[rnJuhL111J. fi'itmb'l:pJ"w'b ""'/''fl!. / .IJ.uuiw'itw'b.e 

o A~V A ~ 

g (t., A)== -
1
- S K (v) e-l.Vi dv J du+ -

1
- .(.· K (v) e-n·i dv j' du= 

2rrA 2rrA 1 
-A o o V 

o A 

=2_ J (1+~)K(v)e-iWd·v+~ S (i-~)K(v)e-iWdv= 
2n \ A 2rt A 

-A o 

o A 

= :, S ( 1 - 1:1) K (v) e-1w ctv+ ;, J (1- ~1) K (v) e-ixv dv 
-A o 

A 

g (A, A)=~ S (t - ~I) K (v) e-iAV dv: 
2rt A 

(422) 
-A 

{

1- ~I 
µ(v)= A' 

0, 

lvl~A, 
(423) 

Jvl>A, 
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'Jm 'b //j"" 'ii,[! 
00 

g p,, A) = ;n S p. (v) K '(v) e-iw dvi (424) 

'1wrhtft !; 9nLJ9 U1W[1 nr g (),,A) f/>nL'ii~9fiw'ii Vkurhqpb[/i I; f!.11U1 

),-fi' UIJ' pn'J2. frrwl1w"h wnwty,e/t tJ.rw, w1ufit.e_t' 

co 

S- g (),,A)-d), < + 001 (425) 

U.1u"1ftuni/_ 1 9 1u'i1~w9wd- A >O fJt//t . f;wJ'wp g (!.,A) lpnt__'h~9/i~il 
Ulhf!.'b'lt.wUJ I;, fituibqrht/t I; £. · ( 424 )·ft t.wJ' ".uaw/it thr~Ulj~9~nLJ' I; 

tJ. (v) K (v) lpnLb~y/i w1ft :hninhfi dhwifrnfumfi11nLbf!.l fl'htUJ.hu t:.w1urtfi I;, 

U1J'f Uf"'!J'U1bbhpmJ' firwtf.wsft I; thmnbfi al1..1uifrn/um{iJ J"'h 2r2_nLJ'£! "-

DO 

P· (-:) • K ("=) = s g (>., A) ei).: dl.1 

... s g (I, I A) dA = A ( 0) = l / (426) 

U.1uUJ/111n1J1 g (I., A) rpmt49fiwt 1mrU1.eUltz1mr A> 0 filt/ft t.UIJ'wr 

f.uu/_w'i1 Ul~Ul~m [iJ J,nL 'ii'iiL rfi /11urm{J Jnl 'ii !; I ""~ !J. ( 't). K ( 't) :pmt~9/iU1'i/ 
'hpUI c'JJm_l'Jbfi dluuq1n/11m{d J"Lhf!. 1 U1Jufib.p'h' bpmb t.1u1fwUJ.Aummu/11w"bn'l 

p'hm/d w'lrn'l lpnL'ii~9/im'in /:'"!9 hpp A ~ +co, '""Im 1.1. ( 't) · K ( 't )-K ('r), 
np(! 1 f!.UUI .b'iifiJw'J.pnt{J JW'il 1 Ul"h(!b'Jt:.IUUI lp11L'i1f19ftUI l;t ~"l{lhUJpU1p1 ph11L­

{<Jwqrn'l f/:m'ii~9pUl'iihrft 1[L-rwpbr1wl 11~t:.J'wtm1ftt [JbnrL·J'fr t:.wJ'w­

J..w/ii K (t) lpnL'i149ftw'i1 "hmJbutf;,; f:.U11/wbml1wt111{JJm'ii'iih11/i . ~l'/6.1; pmz/11-

J' w'i1[! f:.w,J WUJWm mu /11U1bn'l p'iim(il U1lfpn11 [/_Jmtl19/i U1 /;, w 111fr'i1.pb' 

f 41!J )-/i J'bp f (1.) -'i, t:.u11/wtw4w'iim [rJ 1mt'i1l1rfr /111nm(d 1mt t, m1t fitt nr 

UJll UJJ_! tr IJ/UfU19nL9f111 

f ( i.) Fprn'iill!J/' u/k fin JJ/11uf I;': u11/ JU'[ 111r11u 9/rn'ii1n11 "f ';'lln 1nl:.w~m'i1 Uf pn-

9b11fr Ullf. b4 U1 p w l ]11u11u. p Jill.. G: 11 UJ.L ~m l""l /umm{d J"' 'hf! P""' u1rw1m1.1f I; 
l:.Lmh!Ull u11u1J"mtthl'fi'i,' 

sf(),) df-= 11 (427) 

-oo 
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U.1uUJ.fiun1._, b[Jb ( 417) UJIUJJ w'iie P'"'/wpiup1_wJ !; , uur'"s/rn~uur 
UJpn9lrnfi ~nnbum9/rn'ii fJ!nL'iibfiiu'ii ~mtb'iJw 

°" 
K (~) = J eil.t f ()-) d>-

1 joo' f ().) = ;-: e·~ih K (:) d-::, 
2 .. 

ll wu'iiwifnr 'lhUJ.JJ"'·", bf!h uu11u8pn'ii'"r UJpn 9 tiUf! firm~w'it I;, ~n,,Luw-
9/in'b flim'ii~9/i'"'ii ~Lfitfr 

.:0 

K (') = 2 J cos i:r. f {f.) di., 

0 

<Xl 

f (i.) = ~ 1 j' 
0 

K ('t) = \' cosl:t g (I-) di" 
u 
0 

2 J~ g p.) = 2f (I.)=- cos/,, K (~) d't 
I! 

0 

/irm~w'b Ut.nU19/in'bmp U[pn91iUfi "Ufb~t.npUJ[ fut.nm[il JnLh'b l;r 

( 428) 

(429) 

(430) 

(431) 

0r/i'iiw11 1. Uurmsfin'iiwr UJ.U1U7UJt.w11w'b Ufrn9 bufr ~nnbuiu-
s/in'b f/!m.'ii49pwb mpt.nUJf..tuJmtjnLJ' t t,/w1kJ'"l p'"'biuaun1_' 

K {'t) =a e-a ftl, 
npn2bl UIJ'I Uf_pn9bufi UUfb4urptuf /umnLf!JnLb(!I 1.h2m t urbubh[I n{' 

1UJ'I u"lb~mptu[ /ut.nm[il JnL'bf! 'l"JnLfilJnL'b nL'b/i, .f!.iu'b/i np 

Cl) = 0 Cl) 

S IK('t)ld:::::z:a S e-a/'ld't=a[ S ea•d't+ Se-a• d't] = 
- -m -oo O 

0 00 

a I J -
2a -<+001 

Cl 

1 - - e-a"t 

-Ill> 0 
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a( I 1) a a 
= 2;-c a-ii"+ ci+iA =-;--- a2+}.2 

/ 

0 r" ii UI ~ 2. SiJwJ I; umw9/rn*hwp UjJUtnwf:.w~Ul'b Ujpn9hufr UUfh~­

"'P'"l lpnL5i~9fru/k' 

f (A)= _c_, 4q-p2>0r 
).2+pJ,+q 

flpn2hL "'J'f U[Wtnwl;m~wt Ufpn9hufr ~nnhlt'"9/rnil lpmt~9frinil1 (418) pw­

*bwJ,:kp f:.w,f wJ.wJ5i ~nL*bb*bw'i1.[! 

DO 

K (1)=C s 

_r_ =a, .. I q- p2 = b 
2 v 4 

DO DO 

K ('t)=C r __ ei~~~~ =C (' ei:A dA 
.) (1.-a)'l + b2 .J (A-a - bi) (A-- a+ bi) 

~ a> - co 

2 C 
eitX 

= ' ni Res .. = 2 r.C i 
a+ hi p. - a)2 +b:! 

CH I 
2 U- a):) 

K ('t) = ~~ ei --: <a+ 11 i> = :c (cos at+ i sin at) e-1n, 

p2 V--
b = q - 41 
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0 I' ft 'b w Ji 3. Utq~mw~ wqtlnt~1 '1-ftuuupJib'i.t.p uurw9 f1n'i.taup X (t) 
"lauuuuf.wJiw'b Uf.1'"9h"f! 1 np/t "nnbuau9ftn'b ljtm.'i.tJi9/rw'b wpm1Ul:.w1ur-

'[nLJ !; ·f.bui£.l'"l pw'bwAkni/ 

K (-r) = 2 itC 0 (-r), (432) 

npurb'l C > 0 f.u1UurwurnLb !;, {tu4 8 (-r)-'b '/blur'" ljtm'b/19/rw"b !;, WJufr'i.t,f./i/' 

a(;)= { : (4.13) 

( 4 ,'J.J) 

afliu'b/r np K (i:) = 0, bpp 't ==/= 0, U1UJU1 X (t)-'b l_//nllLfw,9t/_uH} u111d-b.[!­

"bbpm[ uur11..19/tn'baur- UfWur~f.11-1"1.Ub Ufpn9bu I;, k .[!wbft n11 K (0) = c:x:>, 

U1UJ.U1 X (t) '-'f['n9buf! '1/tuU[bpu/11~'b ~bu1.Ut.J'w'is !;1 U.J'l"lfiu/i u11.Umwf.w-

4au'b "ll'n 9bu'i.tbpfr t.au9..fi1. [ii b t:.au"is'lfr "lb'i.tJ! "" pw nm[il JnLb'i.tb r/i .J'bz, .[!'"­

'i.tft np U1bf!b'Jf.U1ur t UJWl'U1J'b111p/r 'Jb"JJ!nLJ' UIJ'fU[/tu/i Ufl'".'Jk~fi /1pu1-

'l"l'JmJ'i.tbp[! n1_ nb'fmLJ11..1r q,nL'b49/rUJ'bbp b'i11 Uw4U1Jb ltf111U1nni[il1m.'b­

'bbpft J'bl f.w'b7ft."f.nLJ' b'b.[! Uf.U1urwf.w~w'is "11'".l/buft, "I'l! tfnunuqnpm­

UJ.bU UIJ'l-Uffrufr'b I; /,,_ 4ntifmJ' I; «u1'1fi111U14 unzJ'nLJi))t UUJfiurw" Ul'llfml1 !; 

WnUJY,b or/rhUJJinLd '1PU1Ulf''i'LUJJ "f.f';,sb~(! a.-Ji pwi/_U1/J'uhwj_w1b J'bJ 

iupJbJ!fr 'JbUJ.[!"Uf 1 f>pn.[! 1 w l" 'fk"l.[!nLJ' u"lb"ml''"l /11urnLfl111Lbf!.', 

k 

a a a 
f(),)= -. --=-

~ a2-j-A2 a·:t 

a a 
--~-=C1 

).2 a:r . 
a+-

a 

co co . s. . s 2a "K ('t) d't =a e-al•ld 't = -a- ~ 2r.c 

-DO -co 

1 
v{' K('t) d:c ~ 1, 

- 2~c 1 
-co 

( 435) 

(436) 

PUl19 brp a - oo, '""I'" K (-c). - o (-i: =!= 0), mpbJb o.-fr pU1i/_w4U1-

'i.twtw+ J'btl- wpJbJ!ft iJ.bUJ~nLJ' · . 

K(-c)~O (437) 
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IL -(436)-fr /)u11fiu(;.iu{ii K (0) u1bw.e !; .lfo'bp prut/ruftiubtu}_iup J'f.J1 ~bmlLru­

piup, ___!__ K (-c)-'b 'bbpqruJU19hnLJ' !; J' nLn uu/nptu"fbu '1-bl'ntu f/!mhftg{rm 
2itC 

(438) 

bflb /upbzfi'iifr fl bnrhJ'fi9 f:.wbbb.[! "nnbum9fon'ii lpnL'iift9frm1fi 1f w­

.JJfrb (417) bbfilw'J-pnL{jl Jmb[! 1 uwUJ,9/rnbmp "fpn9b11fr "n11blJ'"9{rn'b lpnLh"-

9 fr UI 'ii "Lf:'ii fr 
ao 

K (t) = s eikt <;IF (I,), (439) 

.npmh'l_ F (J.)-'ii f:.uu/UJbw~wbmfl 1m-'b'hbrfr pm;fuJ'mb lpm'hl/9pwb I;, k fr'ii­

urbqpmlf! f:.w1+uyijmJ' I; UU1frlwJb11fr fr1i uwurntJ1 F (i.) lpm'iift9frm'ii "n}_-

4-_nuf {; 11mUJ.CJfrn'hmp uipngbuft uuiblpnpw[ ~nLGlrnlrn1: 

.µm11fr np F (i.) lpnLbfts/rmb 'iibpl1w1m9bmJ' I; f:.wtJw'iiwl1111'iinL{J-Jmb-

4iihpfr pw;_ /111f mb __ lp nL°h~9f:m 1 mpbJ'b mbfi f:.binkJml f:.~m'tm{rf JnLbbbp[!_\ 

0 ~ F (1.) o:S 1, }_b1Jmqn'l_ I;, - ~'lif!'b'J-t:.UI,;, I; J.w/ufr!l, . F ( - oo). = o. k 

F ( + oo) = 1, 
U'wu11u.11/np 'lb "l.f!nuf, bflb X (t) "fU1tntuf:.wl1m'ii u1pn.'Jli11[!_ frpm~wb {;, 

""'Im bpm l111nblJw9fr nh f/!nLhli!fpwb (439)-fr f:.wJ'maUJ/ii IJ.Ul'htfr I; qpbL 

~b111k!wl Ulb ".1J.n1t 
GD 

K(-c) ·= J cos i.'t dF (i.), (440) 

ao J sin i:r, dF (i.) = 01 (441) 

(441) r:.1u1/wumpm{J1m_11[! ym/,'J I; u11utf111, nr UIJll 'IL"f.p."uf f'(!.) /lUl2_­

./11nL1ff!_ 11p1fhmp{1/1 {- i . = 0 11/•w/1 b/Jmu11f w1f11• UIJ'f "1_1U111i.u111111J l1111J1L­

'bmh.j! 

/,>o, 

f (1)-{1 1'm/11mp/1'ii UU19bLb.[! bn/1 G (A) lpm'iil19/11u t;.h111/1Jiul pw6i1UJ­

,afw1f 

G(i.) = f.(i.)-F(-i. +o) = ~F(i.)-1, i. >O: (442) 

G (i.) lpm'il~.'lfi'-'-''i' m6i1/_i f:.hm'11.'"L f:.mm/1111/d 1111'h6i1/1['f/ 0: -- G (J.) ~ - 1, J__'i11[w­

qn'l f;, w~11/'"1t:.u1111 I; a111/11l•.1J, G (0) = 0, G ( + 0) = F ( + 0) - F (0) 

11. G ( + c:x.o) = 1. pm9 /_i 'l-l""~/19 , G (i.)-1' l"Lr111.e1116i1t.J"'P J... > 0 t1liu111L1f 
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m'bJr bp~nL w'b'lwJ wiJ.biJr JbJ [iln/!J..[! 1 .[!W'b F (X) f/>m."hf[9/11u"h WJ'f 

fm1_1"h ~burn1_J1 (440) pw'bwd.b.fi f.wJwaw1"h ~m"hb'bw'b.j! 

... 
K ('r) = 2 s cos Ai: dF p,) (4.J3) 

0 

... 
K (-:) = s cos l,-r dG ()-}: (4.U) 

0 

G {A) fj>ni_'bbfiw'b bhp~U1JU19'bnLJ !; fipw~w'b """"9fi11'bw _ u1wurw'11.11-

~w'b Ufpn9buJr un1bq mpwi !}>nLGqg ~ w: 

ll.JJJ .[!'b'bwp~b"h.e 

- oo< t <+co (44S) 
n=l 

UfUIUJUlt:.W~Ul'b Ufpn9bu[!, nf'{! Sn ei),11! l;llufh'bmw r Ufpn9buthpfi9 ~""lJ ..... 

i/_wd- zwp.[!/r qmJwp'b I;, npmbq An-I! firw~w'b l"•/hrfi, ftuq En-!!' "[W­

Ll1Ult:.JUqwb Jbd-nL{J1m'b'bbpft tawl."I''JwqwimLfilJmb I;, f!b'l npnul' 

n=I 

n=l 

U.unLJ b'iJJ np ~ xk zwpj![!_ IJ.nL'lwJl;in t JJ12p'1.J .ewnw~nLUUIJ/_i'bfi fiJwuurnt[, bph 

k=l 
'lnJnLfJJnL'b ni..'bfr w1'buifiufi X "f.Wtnwr.w~w'b Jb~n'-fJJnL.'b 1 np 

n 

lim E IL xk - x i2 = o, 
n-+... I 

k""'l 
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mx ( t) = E [ X (t) ] = 0, 

CD CO 

K (s, t) = E I ~~neilns ~ £neiAnt I= 
n~l n=l 

CD 

= ~ ~ E ( ~n Sk] eiAns-J/,kt = L E [I ~11 121 eiAn (s-t) 

n = l 

... 
K (s, t) = 2: b

0
eiAn(s-t): 

n=l 

K (i:) = ~ b" e0·n", 
n - 1 

0 , 

bl, 

bl+ b2' 
F ().) = ~ . . . . 

CD 

I. E; /,1 

'·1 < i. : -- -~ i . ~ 

),2 < } .. ~ ''.J 

K (i:) = s ei).-: dF (i.)1 

(446) 

(447) 

(44H) 

lofi'kJfi'bfi {tlbnrbJfi f:.wJwJ.w/b F (),) fj>m'kl19fi'"'k 'i1/J1,ft"'l'"9'kmJ t 
( 445) Uf.1Uln1Uf.1UIJ1U'b "11'"9""" ""l"'l"'l'"'L f m'kl19fi111 I ·Fw'b/r nr ( -J.J7) 

""ib~uirwL lpnt.tl19fru/j, 1u11mfrb.U1'ku1a£ lpmM19/11u !;, "'l"PhJ.!'i/ F ().) 
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-lpmb49fi11.1'ii npM; 'lf"'~l'bm "lwm11.1r.iu~w"b J' hJm[il-1wh f.'!11Jw'bwl1w'bm.­

{J Jmt'bbpfr pwzf11J'11.1'b f/>m'bl19frw I;, "'"111.1 (445) "iu11nwf:.iu~11.1'b UJpn9bue 

l1nt1[nuf I; q pul1 pbm uu1 b l1m pml uunug lrn Gm r upmnmfl. mlpuG uumgbu: . 
lfb'b.[! J!'b'ii1.Upl/b9/1'b.[! (445) u11mnwf:.U1/fw'b U/f'"9/;u[! k. 11mw,9w'b.[! 'bpw 

u"lbl1mpwL tpm'b~.'lfi"'"h (4-17), npf! wumpt;.w'bwa!L · lpm'bll.'Jfi"' tz 
l111.1phLf1 I; ""lf'"9"L9bl 'b11.1li. t.wl111.1'1wl'al!• wJ'b'b J'fr wr1t11fili.11.1'bwa!L 

uu1b~mr11.1L fj.m'bl19frwJfr l:.iuJw"lwmwu/uw'b11Ld I; (-I.JS) mbu.f!/' umw9fin­

'bwp UJ.1Uu11u!)wf1m'b U[pn9h ut 

(-14.J) UJ u.1mu1/)wf1w'b l1rrJ' "/lb.[!" "I pn 9b 11/t /• p11.1~w'b l:.wJ' w'bJ' iu'be ~l!­

Jp'b/r r..tw,/.1..!wl UJ_tu:niur.w~w'b Ufrn9bue' 

X (t) =I ""fjn cos ).nt + ~n sin /. 11 t, -oo<t<oo, ( 449) 

n~I 

nrUJbrz J.11 -f! 'ff'W~Ulh fili/_bpfr1 puff -~n-f! b_ ~ 11 -[!' UfUIU1Wf:.w~tu"it ,f£JnL{JJmh­

"iJbrfr t.m2nr'lw~1.111111Lfdtm'i.i'hbr bit, f!'b'I npuuf 

306 

E (t;n) = E (sn) = 0, D (110) = E (1ln2) = D (£n) = E (~ 11 2) = 2b0, 

n = 1, 2, ... , 

E ("r,i ;i) =0, i,j = 1, 2, ... , ~ b11 < + 001 

G (I,)= 

n~l 

m (t) = E [x (t)] = o, 
:.0 

K (:) = 2 ~ b0 COS ).n:, 

n~I 

0, 

2bl, 

2(b1+h2), 

0~1-~"A1 
).1 < ). ~ ).2 

),2 < 'A~).J 
(450) 



~lunl...U1pU1p, K ('t) ftnn.bLJU1s/1nil !pm.t49pwil t.ilwpw•/np !; 'iibp4.w1w9 -

tbl l)burk/Ull urku.emJ' 

OCI 

K ('t) ~ s .cos h dG (J,): 

63. lfw114ml.lwb zq(i)wbhfl: 

b'ii[il Ul'fpb'ii.e. 

0 

X = X (t), tET 

( 451). 

11f1U4.rlun Ufw1.11U.1r.w4U1'ii Ufpn9 ku. !;, UIJufiil.f!'ii' in1..rw.f!U.1hl_Jmr t-Jt r.UJ­

JUll'' np[! "l.'""'4.iuhn1..J I; T piuqi.l111..fl1u./iie, .X (9 UJ.1.Uuiiur.w4w'i1 J'bJ-111..­

fi'Jiuh t:.'iiwpUJi/_np iupd-b.e'iibpit bit 

T pwqJ'n1..fiJ1111..hf!1 npft qpw npn2i/_iuJ- I; mifJ"'l Uf'""''"r,,w4iuit Ufl'n-

9/:11.1[!, h'iifi'w'fpb'ii.[! tfJt r,,UJp_np'f'"qiu'ii11LfJJn1..h I;' 

Ul[Ufh.[!h' Ult/tUI[ UfUIUIUl/:,U.1/fUJh Uf['n9buf! 'fftu4_p/i111 "f.IU['UIJbuiptr1f UJ.lll­

UIU/f,Ul//Ulh "lf'nybu !;, b.. 'iibplfw/,'",95'111..J I; tlfi t.iup_np11UJ!{UJ'i1111(Jl,,,'i.J' 

xc·>, xc2>, ..• x(n), ••• 1 

X 1 , x2 , ••• Xk U.1pclb.p.'iibpf! 4_UJpktf1 /; 'lfimbt npu1L11 1i/1 ~/11zfilt"'IJ1u"i1 u/111-

urlufp tjftl.w4_'iibp. '"J'I 'lbUJ.emJ x(n) =xi (i = 1, ~J ... k) u1w111u1t:.mf'fr 

IUJh l;J np ufiulilhJ'e tfl llf.Ulf,,p'iJ qurhifmd I; i-p'f 1Jfr-6.iuf11111f I 

Sift'"l X = x<n) 'IP"4rhur U.lf"lb.e'ii!tpnif 1z. ,1/11141,hur ui•urwJ'lun11n1[ 

"f.UIU1UJr,,U/4UJh "f.['n9bue q1U'b1[u/iib5i.e uwp lp1qpuG u1png Im l1 wtf thupl1 ntl · 
JWfi 2'1.f>UJ 1 h[ilb Uf'"[J'w'iiw4.1U't1 /:,iu1fw'butftw'i1mf/J111'i1t!i "[' x(n+l) = Xin+I 

WJh "l"'JJwhn'/_1 np X(l) =xi, ' X(21 = Xj2, ••• x (fl- I ) = X;n - 1 ' x(ll) = 

= Xj
11 

l1utf111J1ud- l; J'pw1'i1 'iipw'b/19, filb ft'bt_ mpJb.p. ~ t~'i111-m'bbl Xt 11 >-e /, 

pn l n l""/p'b liw/1.1111..J' l_n1..'bp 'ii p1u'i1/1.9 1 /rib /1~1 l_ utp<f h J'~,J, [' M1 f'5"1m 'itl1 I 

xr 1 >, X( 2 >, ••• xcn- ·t) J'luJ.m(rlim'ii'iihre, '"J"ft'ii.e'ii' 

P(X<n+l)=X· /X(l)=X· n XC 2 l-==x · n ... n X( 11 )=X1n)= 
I 11+1 11 12 

= P (X(n+l) =X· /XCn) = X · )t * (-152) 'n+l 111 
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"t;_wbwfthii.e 

Pu(n) = P (X(n+ 1> = xj/ X(n>=xi) i, j =I, 2t •·• k, (.JJ3) 

np[! l1w'i11Jwiibii.e i-r11 rJ.'{duuftfr.'J' t 11 Ufwt:.frii, j-r'f •J/d':,wftfr' tn+t Ufwt:.frii 

mligtfmG fi wt}mGml1 wlint..p Jn'-G: U.111mbrz ft.eii'hwrl1bii.g J'wpft.111/Jwii "lrn-

9/wp Juwbw1Jnp 'l-b"l..[!l!i bpp WJ'I wb9dwb l\wifw'bwftwiim[tl J"'-h(! l1w­

/un1_J t_nLbp n-p 91 IJ.J'l"l.Pup J w I'~"'/Jwh ;_1J{J wb l1wiiijm'iJL'iJ.[! l\wJ w11lrn 

Jwp~nrJ.1wii 2'1f'JU ftwJ' fiwtfmubn ·Jwrl1m/1wii Ufpn9lw1 fl1pbJ'b t:.wJw­

ubn Jwp~nif.Jwh ''lrn9bup t:.wJwr wii9Jwii 

P -P(X( 11 + 1)-x /X<n>-x) ij - , - j - i i,j=l,2, ... k (454) 

t.u11/_wh1uftw'bmfJJ"'-hhbp[! ftwfumJ t_mbbb f 11 JwJ'w'bwl1p9 1 IL Pij f.u11Jw-

4i.iwftwhnLfiJJ"'-hf! iibpft1UJW9iunJ' I; Xj 1J.fr-6.wl1fis' tn Ufwt:.fr'h, xj 1Jldi.iul1J.i' 

tn+l Ufwt:.pii w'b9Jw'b fawrJwbt.Uftw'i.imfJ J"'-hl lJ.J'I w'b9Jw'b Pij (i, j= 1, 2 ... k) 
f:.w1/wiiwftw'iim{J 1m'ii'bhp[! ftwqJ'mJ bii t.burhJ'"l Jwurpfr91u'u' 

pll P12 plk 

p21 P22 P2k 

'l11 = ( 455) 

pkl Pk2 pkk 

nre t1ntifmil I; w GgtfmG fiwll mfiw q ml.imp Jnt. GGbpJ1 uwmp~gw: U.J'I 
Ju11.npp9wjp /;lbub'bm'i.Jb ph 1n'iJb'iJ fa/unhJWL l\u11nftn1_{<J JnLbhb p[!' 

i, j = lJ 2, .•• k 

k 

~ pij = 1, i = 1, 2, ... k, 
j=l 

(456) 

(457) 

.em'iifi np 1mrw,ewiittn'-r inn1zp tibJbiimiihpp 11mJ'wrl! uJ.iumbJ'ft npn-

2."'~P rJ/rf~w~p9 t:.iiwpwi/_np i/_pbwft'hbpp9 npkl; 1_fil>.wftfr wii9J'wh t..m1/w-

4i.iwftw'i11nf' 1n1.hh !;: 

If in9iib'ii,e l\b.nkJml h;_m'iiwftnuf e' 

Pi(n) = P {X(n) = Xj) 1 · i = 1, 2, ••• k 

k mn fi11_hpfa9 ftmqJ'md- if.b~wnrl!' 
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U.J'I- 'J.hUJ.J!nuf x(n) Uf_UIU1Ulf:,Ul~UJb J'hJnL{J-Jiu'j, J'bqt_uufrw"iJp pm2fuJ'm5J, 

ophhJ!f! 'ttfo'bp 

1z.w'i.11uqh'bJ! 

pij(s) (n) = p ( xcs+n) = Xj I x(s) =xi), L j = I, 2, ... k, ( 459) 

"l'f! "m'iu[m'bb'bJ! Xj tJfib.mq/i9' i 5 UJ.mt.fi'b, Xj tJfr~UJq/i' is+n Uf"'t;p'b, m'b9-

J'U1b t;UlqtuhUlqUJ'iJnL{J-JnLh. Uf"'f''l. /;J np Pij(I) = Pij1 ~UldUJubn 2.'lf'iutfi· 

f;mJ'UJf' "'J'f f;wi{tuhUlqiu'imL[<J/nLbhhp(! qiu/unLJ' t_hb tnhh'iJm S-/i9• 

Pij(s) (n) = Pij (n)1 

f<J' b ff f' b J' 1 + pjj (n) t.UJi{UlbUlqtUbnL{JJnLb'iJUpf! piu1Jiuriur11LJ' b'iJ 

l;bmk.1wl UJ"' 1J' w'b'bb rfib' 

n 

Pij (n) = ~ Pir (m) · Pri (n - m), (460) 

r=I 

UJ_iumiut.UJp'bbp[!' "l'UJ.h" l;fiUJ.n{Jbq'bbp1 L. llf1p11111bl111J i!'/11/ f:.U11[UJ'iJUJqU1-

'bm{J J"''b piu'bwM.t(!J qumUJ'bUJh.[! 

p (X<s+n) = xj I x(s) = Xj) = 

=P (X(s+n•) = X1 I x(s) = Xj)· p (X(s+nJ = Xj I x(s)= Xj n x(s+mJ =X1)+ 

+ p (X<s+mJ = X2 I x(s) =xi). p (X<s+n} = Xj I x(s) = Xj n xcs+m) = X2)+ 

+ ................. + 

-/liu'bft n I' 111tJ1ml UJ"'"' ml:.u1l1m'ii "I.I'" ybuf! J 1url1ni/1m'b "fl'" 9 £ 11 I;, 

"'Uf"' wl'I l;1111[w'brul1111j1111fJ1111'iif! l1mrl1i/r I; qp/11 t;bu,/1.l'"L ql1ru/ 

P (x (s+n) _ X I x(s) - X ) -- j/ - j -

= p (X<s+m) = X1 I x(s) =xi). p (X(s+n) = xj) x<strn) = X1H-

+ p (X's+m) =X2 I x(s)= xJ· p (x<s+n1= Xj I x(s+m) = x2) + ... + 
+ p (X<s+m) = xk I x(s) = Xj). p (X(s+nJ = xj I x(s+m) = xk)r 
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(459) 'b2w'bwftnull!. o'lurw'fnpd-bl'"/1 ftwpbifi !; "'1'1 f.wtJwuwpnLPJnL-

11[! 'frbl f.lunkJ"'l ftbrUJ' 

k 

Pu(n)= ~ Pir(m)·Prj(n-m)1 i, j = 1, 2, ... , k1 
r= 1 

U1u t.wq111uwpm{J JnLhf! f:.'bwpu11[np !; qpb[ 'bwlt J'wurp/r9w1/r'b J.kni[: 

.11'pw t:.mJ'1.11r 'ffturwpftb'b.[! 

°'n = ( Pij (n)) (461) 

(462) 

(460) t:.wtJ.wuwrmp111t'be 9 m19 1; urwifiu, nr 1.11 Jwurrfi9 ww;, 'bbr~"'J"'s­

"imul I; 1Lm k. 'it'n-m J'wurpfi9w'bbpfi wpurw'ffl"'L' 

'-n = 'rrm • 7'n-m1 m = 1, 2, ... n - I 

(463) 

fiJ- b n r b J 2. Jf wp~n4_1w'b Ufpn9lwfi ,/b~twtfm'bft pwzfuJ'w'b opb'b.[!f! 

Lrfrt/. npnz4_mJ' I;, b(Jh f:.w1ur'bfi b'b Jb~l_wpw'b/r pwzjuJ'm'b . ophb.[!f!' 

t = l 1 UJLUt.p'b k m'b9J'w'b f:.miJw'bw~mbnLflJnLbbhpfi (455) J'wurpfi9w'in 

?·ft9m.[! /;wlur'bfr b'b t.wtjw'bw~wil,mfl Jnt'b'bbpfr pU12fuJ'w'b oph'b.[!f!' t = t1 

"f"'t;p'b 1 w1u/t'b.[!'b' 

p(l) - (Pfl> P'1) ... pct)) 
- 1 > 2 > k 

71:1 = (Pij) 

.Jm111p/t9wh1 U.1u J'UJmpft9wJ/i J'ft2n9ni/. l)'bwpwifnp !; npn2bL 
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Ju11nrft9u/ii' (463) pu/£UIJ.kft f,UIJ wd.111/ii' mpbJ"ii "-\ Pij( n) t:.unJ.u/bUl~Ul­

'i.inLf!inLh'bbpf!1 U1JJ1 ri:fimblni/ 

XPJ = x1, X(IJ = x2 , • • • X(l) = xk 

t.fi"J.nflbqhbpf!. k ~fir111nbim/ Lrftt/. f:.U1'{iu'i1U1qU1'i1m.f! 1iu'b pm'bUJd.ke, ~um UJ· 

'/.JUJ'b~ 

p (Xfs)= xJ = p (XO> = X1). p (X(s) = Xj I x rl) = X1) + 
+ p (X< 1> = X2)· p (X(s) = Xj I xo> = X2) + ... + 
+ p (XP) = xk)· p (X<s) = Xj I xu> = xk) 

k 

p (XCs) = Xj) = ~ p (XU> = xr). p (X(s)= xi I xn> = Xr)' 

r= l 

k 

Pi(s) = ~ P/ 1
> Pri(s - 1), i = 1, 2, ... k, 

r=l 

s = 1, 2, ... 

1Jhqmnpf!1 npf! Ufpn9hufr Jbqf_Ulpm'bfr P"'zf11Ju.1"b opb'b.eh !;' t =ts "i"'­

f:.[i'br ~u.1;.t/_/1 u.1nhbin1J (464) pU1bu.1dk[! 1 ~wrhlft 1.- '"1'1 tfL~urnl'l! u.1pmu.1-

r,U1Jmhi f.bud.1.JU1L fib['"/.' 

p(s) = P(l> · n
1
<s-l), s = 1, 2, ... (JOJ) 

0 r ft h w ~ 1 • '"1-fimUlr~Lh.p t.bmk JUIL '1P"~rbm Jw1fu1hml1111J 1/111l1-

rlw1 UJUIUIUJf.w'iw'i.J UJ['n9Uu[! I lj' uw'upf/(! 1 "{'/! qm'iJ1/mJ {- 111 '/'JI' 

a, a + 1, a+ 2, ... b 

l1bmb rfa 9 1f bl1111_J' (a-'b ''- b-h u11f 1""12 I" 1/L I' b'i1) J '11 UJ11t1Uf.u1'iUJ'i1 t:,UI r1/11H}­

'uh rfi wq11b9m[r1Jwh uiwlJ ul1u11L1f !; 21uprl1/l1l l1wJ' 11bui/1 m£ JL// J'/1111-

1/n p t.b1Lw1f n pin/ii JU1'i1 "1f 11UJ' p f.u11JU1'i1UJ'iw5J111 {J £Ill If(' i f1mJ '/-""''' d 111 fu' 1//,// 

1l/1u11/nr t.bnU1tf11pm[<l1m~1 1/l"u' q f.11uJw~1ml11"hr11(rl1ru1l11 (p + q = 1), 11/rl/1 

hUl l.P 1Jm'b1fnuf a k b ~Lu1hl'mJ. /;{Jb hm •1m~11[111J' 1.- a l1'11.n111J, UIUJlll 

uilu1u11pn/111/11uf !; 11-h"J.Jt UJ2._J /11111 '1/Jh 'l"'~u/111._J I; b l1bu111uf, 1.uu11u mh­

'J.Ull/111/ut/_11L1f /; 'fhUJJ.t aw/11, 'J-JIUI /:,UJdUlf' X =a /,_ X = b ll/Ulilrb('f! fJnJ_-

1JmJ' b'i.J U1'b'fpU1'f1upa'i.Jnq u1w111/1p1 0/rlb X (t)-111/ ~rz_m'i1rul1J.iJ.J.!. 1f1U11'h/1li/r 

'lfil'.J!l! t u11.ut.[t~, "'Uf.'" X (t) ''iwurw"tultiuh "II'"9L11/1 t.'i.iu111wtJ.n11 w11db$-
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a, a+I, a+2, .•. b, 

k J!w'hfr nr JulU'hM/r 'lfrrJ!l! pn1/1nfu1_11LJ !; 'lfru~rbur t1, t2 , ••• JnJbf,,,., ... 

~brmJ', wUJ.w UIJ'J X (t) "iiuurwf.w'Lw'h UJrn9 bue ~tfr'hfr '1frul1rbur UJ.Ul­

urwt.w~iu'h Uf['n9lw' 'lfw'Jpbur JwJw'hiu~niJ1 ~b2ur !; urlrn'hb[J np uriJJwl 

UJ.Wurwt.iu~iu"b "'ll'"sbul! 'bbp~iu1iu9'hmJ !; 'lfru~pbur JwJiu'bw~n1/ 'lfru'irbur 

J'iur'in11Jiu'h UfU1U1Ulf:.tu~UJt UJ.rn9bu, nrnift.lunk WJ'h pw'hfr "'JUIJJW'hw'Jw'b 

t.wi/_UJ'iJiu'Jw'i.uu.[iJ /nLb(! 1 n r J wu'hfr'Lf! tni/_JUlf UJWt.fib ~Eff'"'"" n f'" zw'Jfr 

tffi-6.u~~ 1u1'b UJU1JJ"''hnLJ, "l' f.w1ur'h/t b'b Jiuu"h/r'J/r 1Jfrluu~hbpf! "bw/unr'I 

"'Ju1t.brfr"h, "w/utfw<l !; JfriuJ'h trw'hfr9, [ilb Jr'bt ij_fr-6.w'JmJ I; b'lbl Jwu- ' 

'bfi~I! w'bt!fr2w"'lbu bU1/unr'I "'Jiut.fi'b k 'Liu/lll/_wrt ti; trw'hfr91 [ilb Jrilt I; ; 

b'lbl wiJbifr UJnwl r ~b2ur I; urlrn"hbt, nr · f.wl/_w'hiul1w"hm/iJ1nLb'hbrfr w'h9-

.J'w"b Jwurrfrsw'h ~Lfr'bfr' 

0 1 0 0 0 0 

q 0 p 0 0 0 

1t1 = 0 q 0 p 0 0 (466) 

. 
0 0 0 0 1 0 

0 r /rt UI" 2. l;fiJb UIRUJ2/r'h opfr'hw'Jfr Jbp_ f.wJ wrbt.(!J np X = 3 It._ 

..X = b UJ.wmbpf! nt [ilb w'h'll'iu'l"'l'J."bn'l 1 WJl 'Jtw'hn'l b'h, W"fUI Jwr­

·'Jnl/_Jw'h "liuurwf.w'Jw'h "irn9bufr f.wtfiu'hw~w'bmf11m'b'hbrfr w'h9J'w'b J wm­

.r/r9iu'h 'Ltfr'h/r 

1 0 0 0 

q 0 p 0 

J;l = 0 q 0 0 (467) 

0 0 0 1 
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0 r" b UI 't 3. UfiumbJ'e ftwrn'l !; 11m'biJbl X11 X2, X3 iJ.fi-6.w~*bbrfis 
J'b~m.J' k m'/.iud- l; u/i19J'wb l:.wt{U1bw~wbmfl1nLbbbp/! J'wUJp/r9wb' 

1 1 1 

l 
- -

3 6 2 

0 1 1 
7tl = - -

)' 2 2 

1 1 5 

12 12 6 

nrnzbl wt9J'wb f:.uu[w'h wftw'iim fl JnL 'ii 'iib rfr 'f(':? ,f w111r/r 9wb1 (463} pwbm-

~kfr l:awJ'wawJb .,,. 

( 
11 13 48 - - -
72 72 72 

3 21 48 "·=",'=I 72 72 72 

l 
7 9 56 

- --
72 72 72 

l·tt uih u 111b uw'i.i.e) P i/n) t:.wqw'i11u~wtm f" 1m-ttbre, n r ufiumbtie 

ts+n UJl-Ut:.fi~ l1qm'iiiffr xj iJJtnw~mJ', bpb t:.w1111'hp !;, nr ts "lwt:.fi'ii bUJ 

LJrn'biJ.bL l; Xi 1/Jtnm~mJ', mpuuuf:.w1u11/nLJ' b'b (463) pw'bUJaLniJ.1 l,buiw­

.[!/!I'.f!PI' l;, nr nrnz "l"'J""''b'bLpmJ', Lrp n-e iu'buwf:.tfwilnrb'b iu'1.mtf 1;, 

"'J'J "l"'JJ'w'bwl1U1b faw1/.w'hwl1w'iim{JJm..bf! l1w/11nuf l/r nL'bb'bnuf 'bpw'b{r9 1 

fib fr'iil. qft'1.wftmti !; qm'iiqbl ufrumbJ'l! ts "l"'t:.frt, w111fr'ii.f!'i/ t:.lrnwt{np 

wt91mln,_tf, UJ'f UJ.'ii'lnule akwftbr,'ltJ..mtl' 1; '"l""lbu. - ~ 
11 UI t:. 1! UI 'ii UI 1 /i 'i1 [rl b II r b ,/. fJ[Jb 'l"J"'F'J"'-'b m'iifr WJb"ffru/1 110 

frlfrtf, npfi t:.iuJ"mp 7t110 = (Pij (ncJ) J'wurpfi9mJ/1 1mlnr l;LLJ'L'iun'hbpe 

'lrwl1w'b /;'ii, w"l'" 'l"J"'f'Jm'h m'hL'h t:./11nl11•",L 11wf:.J'111'bi1Ltrf!.• 

lim PiJ (n)= Pjl j =I, 2, ... k, ( .J68) 
n-+ Cll 

u1"iilttu/11 [rl1//i wp<lh.[!p9 1 f!.'i''I "f"ILJ 

0 ~Pi~ L j = 1, 2, ... k (469) 

(470) 
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fiJ'b,,11hJfr U1Uf.w9 11L9 J'"''ii t:.wJ'1ur 'l/iurb'ii.[! bplf"L /)wl"r'l-wl1w'b111 -

fl 1m'b'bbr' 

min Pii (n)J max Pi; (n)J n = IJ 2, ..• 
i i 

min Pii (nl ~ Pij<nl -::-;; max Pi;<ni, 
i i 

(4 (I) 

llb'b.e 9m·19 ,,U1Wh.[!J nr wn bp~llL t.w2.."1''1~~1UhnLf'111L"i/i.1hrf! Aqm11uf hii 

Jfrl.1."i.im1ii uw/)Jw"i.Jfr'b, bpp n-~. npU1h'lfi9 k ~t.lnnh..fr flhnpbJ'/1 1.1.f.'inplL­

,ff!l (460) pw"bmAl.t.fi Jbl wbrl'u'Jpbintf m = 1 Lt. (471)-/is or1111'1.bl'"'' 

II u tn UJ 'iuu 'b .[! 

k k 

Pii(n)= ~Pirpri(n- l);::;:min Prj(n- l)LPir =min Prj (n-1). 
r r 

r = l r= l 

.[!w'b/1 n1• w!" wiJ/)unJwuwrmf'JnLhf! 111lnz/i miifi i = 1, 2 · · · k u11fl/j, 

Jf1 ti1pdh.[!/t r..wliwp 1 UIUJ.W 

min Pij(n) ~min Pij (n- l)r 
i i 

lhp/;,/'i.J min pjj(n) /;w2_nf''JUJ~1U'iJnLfiJJnLhf!.1 hpp !1 -> 00, tht/Ull[11Tf 
i 

u.ur.Jw'i.tw1pwl1 ~wlnr'lw4iu'i1mfiJ1nLh !;. t.bml.uupwp 11ntnt.filJnLh 111..'b/1 ·1111'1 

r.Ull"l''lw4w'bmfil1w'b uwf.lituh[!J bpp n~oo. 

lim min Pij(n) = P;, 
n-+ag i -

j = 1, 2, ... k: 

Ii m max Pij(n) = Pi' 
n-+oo i 

j = 1, 2, ... k1 

U.1cf_J M1f<lm1rbintJ, "l' n >no, 11fr111U1p~b'b.e r.hud.LJUIL mmf'p'1 ["fl.­
fl JllLh(!\ 

k k 

Pij (n)- P1i(n)=-= ~ Pir (n 0 )· Pri (n-n0 ) - ~ P1r (nh) · Pri (n - no)= 
r~J r=l 

k 

= 1: [ Pir (n0 ) - P Lr (n0 )] • Prj(n-n0 ): (472) 

r=l 
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I P1r (n0
) - Pzr (n0 )] (r = 1, 2, • · · k) mwppbpmfil1n1.'i/iJbpf! l1wrn'l b'£ 

lfi'£bl ftunl 'lrwftw'b1 ftwJ' pw9wuw~wb1 ~wJ' qpn. WJ'I 111wrpbpmfil1n1.b[! 

ii_zwbw~b'b.[! ~fl>-nq, bpp w1'b 'Jpw~w'b {;1 -Wf/>-nq, bpp pw9u1Uwftw'£ 

1;1 .Pw'£p nr 
k k 

L Pir (no)= L P Lr(llo) = 1, 
f=l r=l 

k 

~ (Pirlno)-P1r(no)) = ~~((/- ~ r;fr)(r)=O, 
r-1 (r) (r) 

J!h1J- npmJ, umwr_fo'ii qnLdwpf! urwpuuh/U1d- I; r-/t 1n1'ii wpdb.[!'bl.1'[' 1/p11i 1 

nrn'£9 /".,UJJ'wp J!.'£hwr4i/n'I_ urwppbrm fl JfIL°iJ{! 'fI'Ul~Wb I;, /iu/f 1-.r~r"r'f 

IJ:llLdWpf!' f-p WJb wpJb.[!'£hrft 1/pw1 npnh9 r...uJ'wr WJ1J- UJIUrpbp11L{rJ1111.­

"bf! pw9UJuw4w'b l;r lJ.!'1 t:.u11J.wuUJpnt[</J11L'b{r9 lu1.r11.1~w9"iimJ' L'i.r../!, "[' 

(r) 

Is 

L ~fI>= 2: ?;)r>=hw 
(r) (r) 

Pir (11 0 ) > 0, (i, r = 1, 2, ... k), 

(.) 

r = I 

h = max hit' 
I, l 

(r) 

( -17.'I) 
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k 

PiJ (n) - Ptj (n) = ~ [ Pir (n0 ) - P1r (n0 )] • P rj (n - no), 
r=l 

( r) ( r) 

IJ./z.u/'ii9 [!'bql:.w'bpn1..{ilJ11Lbf!. /um/uinbl"'- fJ.wpbtf.' I; t.u11fwpbl, np wz 
J'wunuf 'lui'iu[n'l bpfJ.n1.. 'lnulwp'bbpf.19 wnwrfr'be w'[hlft J'bJ !;, .e.w'il 

bp~pnp'lf!' U.1'1 'lbUJ.e.mJ' ""J'l t:.iu'[wuwpm.[il1miifre t.lun4m..J l/i1 wl"UJP"~ 
w'bf:.w'[wuwpm.[il 1n1..'b'hLp' 

PH (n) - P1j(n) I~ I max Prj (n - n0 ) L ~ff> - min Prj {n-n0 ) L ?;?)= 
r r 

(r) 

=I max Prj(n-n0 )·hi1 - min Prj(n - n0 )·hil I~ 
r r 

~ h ·I max Pd (n n 0 ) - min Prj n-n0 ) \ ~ 
r r 

~ h max I Pit (n-n0 ) - Ptj (n - n0 ) /1 
i, l 

O'futw'fnpd-b'b.f!. umm9iJ.w<l w'bt.wi/.wuwpn1..fil1n1.."ilf! [ ~] 
4u111w'bw'b.f!. 

(r) 



l,wz.1./t mn'bblnif., nr 

~a( lpij (n -[ nno] n0 ) - Pzj (n ~ [ ;
0 
I no)I ~1. 

[ :J 
max I PiJ (n) -Pzj (n) I~ h 
i , l 

lim max I Pij (n) - Ptj (n) I= 0. 
0-> DO i,/ 

lim max Pii (n) = lim min Pij (n) = Pjr 
0-+0D i 0-+00 i 

Ii m Pij(n) = Pj, j = 1, 2, ... k1 
o -• oo 

0 ~; Pii (n) ·:e: 1, 

w'i.J9hbtntJ UUJ/:,J' m'bJth I bpp fl _, 00 1 ~UU1Ulh1UhJ~ 

o ~ Pj ~ 11 

k k 

(474) 

l: lim Pij (n) = lim ~ Pij(n) = lim 1 = lr 
n ;. co n _,,, co n -~ co 

j = I j -~ I J -I 

UJ""lfiuntj) 111ut:.Jw'b1u1f/b fll1npLJl1 ll'fi'J u1111w 9 m !J'/wd- /;1 

Pj ( j = 1, 2, • • • k) /)m1[mhwl1m'b111/dtmh'i1l111'i.1 m'it1/111'i.1111J' l1'b.p. lfwp-

ftni/./i 21Jf<I UI '" p/1'i1111L1111 fo'ii /)m1J 111'it '"'' m'i.1111 {J J Ill 'it'b/111 t 1
1 UI ,,,, Lf1 t '"" mb "'l 

Ill Jb 11& UI 1 '-1'it !:, ""' '"" UI r"' 1f'i1L !'fi 11/i llUI /of I! J n rf1'i1 I'""'"" I"" I'"' ,, b'i, Ill I 'I 
/)mi/_m'bml1m'i11u-{J /"Lh'iiL f'f!I 'J-1•111 /)u11f '"I' ( 4fJO) t.1111/ 1u 11U1 /""-fl J'"b 1f112.. '" /, -

'lm'l-t'Lt.fl m = n - I. l1um1u'i11u'it.fl 

k 

Pii (n) = ~ Pir (n-1) Pri 

r - I 

:117 



b., m'b9'bbtnif um~J'm'bfi'b, "nt'bb'i11u'b~ 

k 

lim Pij {n) = ~ Prj lim Pir(n - 1) 
fl-YCD IT-+00 

T=l 

k 

Pj .~ Pr·Prj' 
r-1 

j = 1, 2, •.. k: 

IJ.!'I \w1juwmr11LJ'hbpfr ufimnbJ' l! J' JUbpmJ' m11'bnpb'b ~'ll'i/.fr t:.burb J.U[ 

"br"I' 

(P11- 1)·P1 + P21·P~ !- PJ1·PJ + · · · + Pk1 Pk= 0 

P1 ~ · P1 + (P:!:.!-1) · P:! + P.n· P;j + · · · + Pk2 Pk.=0 

. . .. . . . . . . . . . . . . . . . . . . . 
(.JiJ) 

·f.UJ'bft "l' P"L"f' Pj (j = 1, 2, • • · k) f.miJ.m'bm~m'bm/ilJm'b'bbpf! th6h 

l1wl'"11. J'frm'b'liuJ'p9 ·\iu'[muiup tfr'b/,l 'lf'"JPi "'I" 'IJ"'JPh ufrumbJ'l! wJ'I 

f:.mtJru'biul1w'bm./iJJm'b'bbpj1 t:.mJ'mp "ILm.J! I; nL'bb'bm nl 'l.f'n!u'""''b L"LJnuf. 

f:.lwdrn1p111r, U1J'I t.wJ'm11bn upumbJ'p 'JLuibpJ'p'bm'btnf! t:.iuifwump I; 'lf'"JP' 

=01 

ll.Ju ::.iu'/_wuwpmflJnLbf! 9nLJ9 !; tnUJLfru, np tlfiUJiJ.npf! JUb9J'ru'b 

t.miJ.U1bU,~U1bnL/iJJt1Lbbbpfr Tel J'mmpfr9wJfr ubpw"mb iup<fb.pb !; /.,_J np p j 
(j = 11 2, •.. k) f:.UJ1_w'bm~tubnL/iJ JnL'i./iibpf! JpmpJb.p l_b'b npn21_nLJ1 Um­

"wJ'b fJ"'f'btfr !; 9nLJ8 111m1 1 np (470) "l"'!tfw'bf! film.IL I; uimtf!u 'bpm'b9 

nrn2bl J'frwpJb.pr 

0 r fr 'b UI" 4. Or//iiwlJ. (3)-nLJ 1t2 J'm111pfr9w1f! pnlnl' l;lbtfb'bui'bbpf! 

'lf'IJllJ.m'b b'b, t.buikUJpmp qn/nLf/JnLb 1n'bb'b bpb.p tJ.f!l.w~'bbpfi f/.fr'bwlm­

Jph t:.mi/_ mil mfJ.m'bnL[il JnL'b'bbr' 

P1 = lim Pi 1 (n)_; P2 =Jim Pi2 (n), P3 = lim Pi3 (n), 
n-+m n-..<1:1 n-+oo 
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nrn'iiJJ 4w[i11Jwd- i_b'it i-fi9 k pu11[wrwrmJ b'it t:.lwiktwl (47/J) t.wif.wum­

pnul'iibrfo. ufoumlulf!'h' 

(P n - 1) Pi+ P 21 P 2 + P a1·P3 = (} 

P12·P1 + (P22 - l)·P2 + PJ2 Pa= 0 

P13 P1 +P23 P2 +(P33 - l)P3 =01 
-

Sb11"''lrbtnt/. pij w'it9J'w'h l;wtJ.w'iiw~w'itmfl'1nL'it'itbpf! wr<lb.f!-'itbre (3) 
or[/bw~'-19} ~UUJWbl.U"iJ.f} 

( __!_ - 1) P1 + _!__ P3 = 0 
3 12 

-P+ --1 P+-P=O 1 ( 1 ) 1 
6 I 2 2 12 .1 

2 1 
--P +-P =0 

3 1 12 J 

1 1 1 
6P1-2P2+12P3=0 

' 1 1 1 
-- p + - p - - p = 01 2 1 2 2 6 .l 

U.rm wt:. UI 1111b L" ,, p 1-e /.,_~ p 2-e p 3-/i J'" 2." 9n ,, J l1m ~/./ii'"~'./' 

F> 
P2 = -, 

:32 

64. lutirit1rlihJ1. 

1 5 
P1=-s P;,, P2=-P3. 

24: 

1. X (t) = (t2·+ 1)·£} nrmlu1. £-'i1 (0}1) "l"'/'1111fltu11,L1,,,,J 5J,,1,,fwl 

r w; /1. 1/ Ui J u, U/Ul 11Jt;.UJl1ui'i1 J' LJ"' fJ l"' 'it I; I fl1m ;_/1 l u11umwl'..111~m'i1 "II''' .'J ,, "/1 
,f /,ff}_ 1.m/1 u/£{1 /,, /,[,~} uo/11.uh /1 11u1;f111f w'it 1'f>111 'b~9/1111'i1/1 f{!I 

2. n [',, zL l pr nm 'it 1w'b Uf l'" 9L 11/1 1""" LI 1119/1,,'i1 [/!111 'id19/1mh I Olf'n tll­

IJ "f'J LL'"/ 5' r'" b11l1t m1ftiu'itp pm2/111f u/i1 /111nm [cl J"'- 'itf!.1 

3. n r" 211 l ffJnL IUll 11 n'it" "I I' ".'J'' "'' 1, ,,,, "II "'.'J /w'i1 ·1' 1n'i1l19 /1 m'it' 01/111111-

'l "t'" "l'"L 'h111u l1rlfl1111ftm'ii/1 111112f11J' m'it 01d15s.[!l!' 
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x (t) = se-t2 

UJU1111wt:.wqUJ'i, Ufl'n 9buJr J wfilbJ w[il[rqwqw'it ""i'"u111..J f! 1 'lfruUJb['ujrw'it I... 

qnnb uiusfrnil f m.ilq9frw'i,' bfilb ~-'it frnpJ Ulf 1'"'2./u'[wJ Uf UJU11Uf:.wqw'it 

J'bJn1.fl JnLfJ t' (a, 0) UJUlpWJb urphpn'[1 

5. flpn2bl finrJ'wl Uf('n9bujr Jhq-, bpfJn1.- £. hpb.pl_w•Jrw'itjr f:.u11[w­

'itwqiuilmfl1n1..ilfibpfr fu111mfl1n1.fi'itbpf! 1 bfilb t:.iu1111'itjr b'i, wl'l U/.r119bup 

a (t) =at J'iufil/ufwuiJrqwfJUJb UUfUIUnUff! £. f (s, t) = CQS (t - S) /1nnbuw-

9ftnh f n1.il"9Jriu'b1 

6. S4UJJ I; x (t) =a sin (U)t + <p) Uf_UIU1U1r..wl1w'b U/['n9lrne, n1rur£11 

a> 0 "- lt) > 0 t:.wuuiwurnt.'b'bbp h'b J Jr uq r>-'b t:.wqmuiupiul_iup t pwz./11-

'[wtl- (0, 2~) t:.wuiiJiu<lJr i/pw: 8n1..19 111wl, "l' WJ'f Ufpn9lwl! 11111m-

9frn'bwp b 

7. flrnzbl Y (t) = l X (t) ]2 Ufiuurwt:.ruqiu'i, "11'"9/wfr ~nllbuwsfin'b 
fn1..'bbfiw'b, bf.db X (t)-'i, 'bn11Jwl Ufwurwt:.wfJiu'it Ufpn9bu t 0 Jw{dbJiu­

mJrqiuqw'b u"iwunLJ'ntJ. IL J
2 min(s, t) ~nnbuw9frnil lpnL'b~9Jrw1ni/1 

8. U111w8pn'biur UJU1111wf..wf[wfi X (t) UJpn 9bu'it 11L'bfi 

1-~ , J•l~'o 

o, 

qnnbuwsfin'i, lpn1..'bbfr wfit flpn zbi 'bpm "UfbfJurrwi /uurmfl 1m'be1 

9. Uurw9[infirup Ufiuuriut:.iufJiu'k X (t) "il'"Sbu'b n1..'bfr 

f (/-) = (l I (;t > o· 
1t (a2 + )..2) 

uUJbquipiul /uurn1.fil1n1..'itf!1 flpnzbi ilpw fJnlLbfliusfin'k fm .. 'itfJ9[iw'itr 

10. Uuiw9[in'kwp;Ufiuuriut:.w11.iu'k X (t) Ufl'"9bu'it nL'b/r 

f (A)=! 
C, 

O, 

u"lbfJurrwL fuurnLfl 1n1..'ite1 flrnzbL 'kpw 9 w';.lfJw9 wJ bpf[n1. t:.wmm.1fd'itbrfi 

11.nnb LI w9Jr w 1/r l:fn pa w'L/r 91!' 

11. flrnzbl Y (t) = [ X (t) ]2 UJWurwt:.w'Lw'it "ii'" Sb up uUJh'LurriuL 

fn1..'k'L.'lfiiu'it, bfilb X (t)-t umiu9frn'h~r 'knpJwi UJ.wmwt:.wqiu'h UJP"9ku !; 

m = 0 J'wf_dkJw111Jr1iw'Lw'h UUJLUUnLJ'ni[ " K ('t) = o2 e-31•1 (a> 0) qnnb­

uiu9/in'h fjJnL'k"9frw1n4.1 
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VIII q. l n fl lu 

65. U.J'h'ii J'p X UfUIU1Ult:.U14_m'ii J'hchlLfl 1m'ii Lrfo'1 'h4_mru111r1_mJ' t 
fir F(x) pw2/11J'w'ii lp11L'i148 Jiw1ntf1 bflh m1'i1 !:.m1ui'iifi !;, UIUJ.IU t..'bU1p1Ui/np 

!; npn2hL X-p- UJpclh.f!fi' ,9U1h4_U19UJJ J'pf_U14_U1J.f!nLJ' 'l"'c;u/htm. t:.u11/UJ'iiwf[~-· 
hnLf'Jmh[!, hpm J'frli'bf! /... 11fauUJ.bp:1frw'ii' 

a= E(X), o2 = D(X) = E(X- a)2
, 

P.k=E(X-a)k, k=l, 2, ... , 

Gflb F(x) lp11Lhf19ftw*b UJ.1UpnLhw4_mJ' !; npn2wf[fr UJ."'rwJ'b111pbp, IU"J.'° 

[JiJ.wi/r'ii p'iimfltu!fpbpf! 'lwn'iimJ' b'ii UIJ'I UJ.Ulf'l;UJ'buiphp/r ~,,L'hbJrUJbbp[!: 

</-npJ'iilUf[UJ'bmJ'1 um/npUJpiup1 t:.UJ 1ui'bp l_p tfr'i111LJ' J'bq f:ahurlU.[!f'JUln'f 

X UJ.1UU11Ut:.wf[w'ii JbJnL/J /II.lb pU12f11J' UJ'u lpnLh4_9ftw'ii b. f.bur!uuptup' p1U2/u­

J'w'b lpm'ii4_9frm1fa Jbp_ J'urbn'I_ UJ.UlpwJ'hurpbpp IL UJ.1UU1U1f:atu~1.Ub J'hJm.­

JUlh phnLf111.1qpfit'i1bpp fdr/.'"J/'b_ Ulpclb.f!'iibp[!t U.n tubt:.wl'n'iiLrfr Juwp'b 

'l'"'l_IUi/11ur 4.'"'l.J'bi11L l:.U11f mp t:.Ulr4. I; ifr'h11LJ'• UJ.U1U1l.Ut;'"4'"t ,n,hlLfl 1iu'b 

'b4_wmd'tud'p 4_wUJ'"Pbl J'fo 2UJI',[! 1fnpJ.b11 "-'"'' 11frur11uf'i,/;p1 Orfi'iiUl4_, b[Jb 
X UJU1U1UJ/)m/1mh 1fh<h1Lf! J"Lr;I[! 'fnpd-tup111b11uf ui111mptu11m1/mr} 1lfim'bJ'w'b 

11buitu/i!b pp tm r/rn'b !;, IUUJ.UI IU 11 x "f.'"llllU/)1Ul1m'i.i ,f /,,)-,IL[J 11uh b/[1UU1-

J'iuJ' p /LUJutmp1/wJ 'P'!pJ.p /;11L{JJ'"-bf! IUJb {;, np 1/f;/1.IJh11u.f l1'b.g UJ 1.UUJU1-

/:,,'"f[mb 11b1nw LI! /, n r11 z.t1uf 'i1 (IUI t_m1/111 e J UI 111ft'iJ.p 5,' X-/r t:.mJ IUUJIU UIUIU­

Juw'ii [Ji/'"JPh mpdb.p[!t 

1;51 fd m11r'' 51.c 11 1/w /'a/, ['l!' ,,JUI/JIU 10/1111} x 11JUlllHI/ /)w /[111 ~I ,, L JnLfl I au~ 

'Lf[UJmJ'wJ' p 1 "''"LP" l"'h 

'"l''l!"'"i'.J./id1/'/!' 'Qwl''l I;, "I' 1/rnr6.f.1,,! lim"""l'J'L"'!I /',/,,,,,, mJ'I w 11111111"i1.p-. 

th1,l! r,111111151/1 f" 1/lt 11 1. 'i.i J P"~ 1/m 1,a,,"' """"2. "i11,,,,"i1y/'rJ 1,,, t""·l""5'tJ"Lt•f!, 

npUJLu 1/11111J.p l','i.1m111111/111' m/"1!111 "i1,f!J 1!/1 "l""""'~1U!f111"i1 1f/,1)m.[J J"L'i., /; 1 · 

n11'i1 11111/i 'i11111"i1 pm;}11fm'b .7~111"i1//.'1/1111'i1 IL f./;111/111111111 11' 'i11111"i1 p'bm[Jw­

'l f'P t 5;1, l'l! J /151t111/111 /, "'it.J.!.f!' 11 /w11J '"1 Uf 111111UI1:.,,, !1111 h ,fl, J Ill {J f,"' t111 

II' 111 fd /, 1! 111111fr!/"'11,,,r;, 1//1-fi.m ~""IJ"11 fd 1111 'i1 t:./11f"i1111!1111 "i1 /115,,1 /1I'5,/, r/• .cJ J" It ~'i., 

{;, /, {i1/;l,, 1J 1/m 1,a f, 1,/1 "'J"J/"L "i1"-/i,/; 11/1 !J, """" "111111 1/116111~1111/{'"' 11111 '11 'J "i11u ~'" _ 

,,,,,,,,,,,5, 5,/;/'' 111 'i1t.w I"' l'"' 2 J11J Ill r;, f/!111. 'i1l19ft111 ,,, J 11 'i1111 I" ""II',, t_ "i1l1 r/r /.. "I 111-
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,...,Jbinpbpfr f..wJ'wp1 UJ'I ii2wilwft.n1..1/ t, J'fr ~n'lJ'fr9 1nirw.ewti.Jn'-r/r 

l'. .. J..,r +nr~brfr X1, X2J··· Xn UlflllJnLt.etbrfrs nrn2b1 '"lt"'lfrufr 1f Jr 

IJ.aL*il'is/iU11 np{!1 nrnz .fiJ'uwurn1/1 1u11[ 'fbUlf.IUll'IUl~Ulb tfr"hfr 'f'i.Jwf:.w111if.n'l 

JbJ-mp 1wt l\wJ'wp1 OrJ/ilwJ/ ~ J:.wb.wfumfl 1mtl! ( "l'"'lbu Pbp'i.im1/r/i 
n 

4'npabrfr ·wr'IJnitJ!thpfi q,n._t49Jrw} <rtu11/J> 'lfiwt.wurw~wt t w"ht.w1ur p 
'•11Jwtw'1wim1._{J1wt r..wJ'wp1 ·w{h "frJ'iuuurntJ1 np 

E (:) = p, 

( m) pq D -; =-n--0, n - 001 

U1mu "n'l.J'fr91 /)wr~ !; tfr'bnuf nrn2b1 IUJ'l"'lfiufr ,twt.UlurUl~W'h'bbrfr b.e2-

cnmfl"1m."he £.. rJuurwt:.b1frn'-filJnL"hf!, w1u/r"h,e"h' WJ"h uiwurwf.w/1w"h J'frpm~wJ­

..J'!/!i npuih'I. ~wrb1fr I; "it'lbfl nr l!t4mrt I; 'ltwt.u.11m[n'I J'brJ111fl1m'b[!' 

_, t.J. w rJ- 1\1.1.11/_ w b w 4w ~inn fl/ IU J' p I 

If wfrJ/:uf'wur/rqw4m"iJ i/.frbm~Ul'f f'nLfl JUl"iJ ltiurfs.nrm'fnL J"iJ /11"iJ7frp"iJb r/rs 

J'bft.f! U1Ulf'pbp /:,frUJ.n[Jbq"iJbpfr UU1nL'fnuf"iJ t' b(iJh1n1[ pnrabrfr Ulf''/JnL"iJ.p­

ftbpfr91 µUJ'l..J'wflfri/. t:.wr9b11fr9 , npn"h.e wnm2m"hmJ' b'b m1umb'l, J'b"h.e 

'i'Jlrinwp4bt,e l)frJ''bml1w"hmJ' J'frmJb .J'h~l!' w'bf.wJur pw2/uJ'wb lpnt"h/19/uu­

lfr 'i.wJ' wM,IUJur /111nmfl JWb J'wupb nrM; f.Jr"'fnflbqp uurnL'fJ'wb f.wp9[!t 

-lbnUJ"'lbu 'bzb"h.e, nr phptJwr> /11'b7frr"hhp[! 'lri/.niJ' b"h '&wk brft.tmp 

IJ...,J .- ·[!"iu1t:.i.uhpUJUJ_bu pmqJ' m t_UJp "l.UJmUJt:.m~mh J'h<h11 fl!"' ~./'bhpfr b/1mm­

J a1J p1 

66. '-l.hp9t[w6~w1~b pwqunLJit!Wb pbnLpwq.(1~2.llhp(!: '1-fr9n'-.g X "iw­

auut:.U11tm'b J'bttmp1wt P'"2./11J'wt F(x) lpnt'ii4sr"'t IL a= E(X), 
rr= D(X), Vk = E(Xl, µ" = E[X - a]k p'bmfliu'lrfrt~hr!! J'hq w"h­

~°'l"' b~: U.n f UfWtnUJf:.UJ~UJ'iJ J'bJ-mflJwb ~ltmmJ'wJ'p fJIUUIWf'iJ.b1 hh n 
-af,'i.w/u pnpJ.hr, npn'h,e uuJ.bL b'b 

X1, X2, ..• Xn 

ta1p'1JnLt.[!'bbf'f!l Uuuu9 iJ.wJ- wpJb.g'bbpfr pwqJ'nLfJJm"h(! mbtJU1"bmJ' b'b 

t}bp!JllwO-FwJr G pmqum.pJnt.fi 4Ul,r t}_bpgt}_w~iu frulJ. i/rnrabrfr fl/ri/.l!' 

!f}_bpgl}_ mb-J!WJ r Ci pwq Uill.J7JWfi 0-wtl wi: 
t/Jnpahrft iup111mt.g'bhpfr9 4w..,_J'i[wJ- J'fr2fr"h fli[Ulpw'bw~m'bl!' 

X= X1+X2+···+Xn 
n 

i=] ----n ·J 

(476) 



52= (X1 -X)2 +(Xa-X>2+···+(Xn-X)2 

n 

i =I 
----~-

n 
(477) 

,fbJnL{J 1,mhf!J npf! 11/11.ni[J<UJ- mpr:fb,e'i.Jhpfr J'ftl)r5'/r9 nLhb9mJ 2.b'lJ'mh . 

.[!mm.u4.mu11L J'p:;}1'b 1apr!h.[!.'b !;, 'Lmc;n/.1.11'bb'b.e X "fU1m1.1.1!:a1.1.1'tiu'b J'bJnL­

{J1,iu'b qhpgqtu~}!luJJifi l\lmtqbpuj1lU: U.{b phn1.flwqpnLJ' !; 'lfru11J1.1.1J- 1.1.1p.­

clh.[!.hbpp 9p11LJ{! Jfi2/rilfi 2."LPf_/!' f!iJ'f t;wbpmNJ.bu 

n n 

}: x~ 
,__,, - k 
LJ (Xi - X) 

V- _i=l 
k-----

i = l 
P.k =-·---- k=l, 2, 3... (478) 

n n 

J'bJnLflJnl.bhbp[! f.U1J°11U'i_UIU1UIU,llUJhmpmr 4.iu'bifiubb"h.[! x "J.UIUllU~lll~UI'&. 

J'lid-111._fl JI.Uh ~br.'!iJ.JUJ .C'"l"b u4.11.phiU1"1Uh Ii. 1tb5'1npnbmf1lUb J'nJht 11ntbr1: 

U'uwb.utJ.nr 'fb"(.[!.llLJI bfilb "f.lUU1Ult:_IU"Ulb J'bd-nLflJUJb a J'lU{rJ bJ'wmftf"" 

"-"'"-w~ u"lmumJ'l! t:.w1uiiif! !;, 4_bp91_iud-.[!.wJfrb 'lfru"fbpuf!m~ /. ftb'il1n­

pn~m"m'b J'nJ'b"h111bhr1 ftl/1~h'b 

52 = 
0 

I= l 

n 

~(Xi- a)k 

P.k =i . 1 

n 
(479} 

0 r /1 'i1 m 11. ~fr'it'l 1Jtn1,J.br/1 e11fd1i1y.emJ' X "immm!:aml1.u1';, J'Lc} m f<l tm'b 

~,4.,.111.J'UIJ' p l/lllUl94,b1 .. A.b111'• JWL •Jl·1•y1.mJJ!.'UJfr'b pmq,/111._(J l"'·br' 

2,5, 2,4, 2,(j, 2,5, 2, 7: 

( 476) [, (J.77) p1n'iund.J..b 1•/i t.u,,f 1ud m/i.1 1Jl4r 91J1uJ ./!"' tfi'k J' fr 711~ e' 

-· ,,~+2,4-r-2 ,fi I 2, a+2, 7 x <=:: . ·--·-- = 2,54, 
~ 

(0,04)2 + (O, up+ (O,onp l- (0.04)2 + (O, rn)2 = 0,01041 
5 

p /, ,,,, '"'} ,, /,I'·'!'' UJ,} .[! UJ J" 'i1 11'11111/J unu1/1 }_'id11•f! UJ.IUllllU t;,,, ,,,,, 'ii ,f 1. J llL [rl l '" b 

mhr.111 l'" /' ~1111 /d 1111111/1l_~,/.11 /1 !:a1111f 11111111111111111 /11u1b 1Jp6.m/11111fl"'' ~iu 'i1 'I~ iur.u1-

m 111/1w h~1 /, /''i1 /,'i11 

323 



67. ll.hrigl{w6f!WI ~b pw2tuuwb !l>nLb~g~wb l1 tlhrigt[wbf!WJ~b tumnL­

(CtJWb !l>nLll~g~wb: llrfJ' ~wnm9bf~.[! w'bf.w1ur pwz./11J'U1fi lpnLiil1y/rU1J/r 

1/'itwf.u11mu~wfi{!t '1-rw l\wJ'wp 'lw1.1U11/n11bh.[! 'lfruiJ'wfi wp'J-J"L'ii./JfiLpf! 

wb.J'wh ~wr'ln1J' 

X1 ~ X2 ~ ..• ~ Xn' 

8iu'h~11.19mJ- x [Jiffi ~wJ'wp m (x) ... ni/ h;_wii11.1/1b'b.f!- '1fiu11/11.1J-

..u1'b "'rJb.[!'hbrfi fd/11//!J 1tpnb.f!- P".J!P b'b X-fi91 lln wp<fb.r 

~br/i /;wfuu/um-{J JllLhf! /JLfrbfr _ m(X) _, ll11.1ui/iunif.1 x UJW.U1Wt:,W4w'iJ 
n 

J"MnLp JUJb tlL pgtl tuc\ l!lllJ l1fi pm2JuumG. Fn( x) !J:>nt.G 119 rw ~UJ"i.11/w'bb'b.[! 
_ m(x) , 

- 'l/ruriJUJJ w 1fi UJrrlbJ!tbrfr -~ t.UJli.w/ump 1mte, "rn'h.f!- P".f!r b'il x-1!9 n 

F ( ) 
_ m(x) 

n X - t 
n 

1J.1tfi b pL. I;, nr 
( 0, 

-- 1 

n 

2 -
n 

F0 (x) = . . .. . .. . . . . . . . . . . . . ( 480) 

k 

n 

1, X > X 11 1 

.l 

F 0(x)_ tpm.'h48 J:us1fi 11rm:Pfi~l! pbpi[u.id- I; 'hit• 36-mJ'i F11 (x) iJL119-

4_1JJd-.gw1fi'h pwzfz1J'wh tpm"h49pwb nL"h/i bnLJh t:.w111~mf'1m~'hbpf! 1 //kt np 

X "fUJ111UJt..UJ4UJb J'bd-mfJJUJ5.J pUJzfuJ'wb t/_Jmfi~9/rwb1 

U.iit..iu1111 pwz/1:,/UJb F(x) lpm.5~49Jiw1Jr L i[hp9tJ.m<l-~wJfib F0 (x) lpm'h~-
9Jrw1fr J'fi2k ~w"l.l! l;UJ1:urw111i/_mJ' I; f:.b111k.Jwl [<fbnpbJ'fi f:.wJ'waUJ/i1: 

q. L~tll:ill~n1~ Jal:inptti: b11b F(x) Fw2}mfwG ~m.Gl19}rn1G mG~Gqfirum 
.k, wuiw F0 (x}-r L. F(x)-r wRmtl_bpuqm_JG 2bquwfi gwGlJ.u:gw«Y c>O p~pg 
t}in}!p iJiGbtn'- fiu:.qruGmlimGmpJm.Ge ltqwnuf. k tlb~~' hpp ifrnrabrfo 

n P/ri/e '1 'fUlnLJ' !; w'btJbr2nL/!Jw'h, U11ufr"it.gii' 

lim P(sup fF0{x) - F(x)j < c) = 11 (481) 
D-+111 -c:o<x<c:o 



1J.Uf.w911L9hlnL f.wJwr 9w'id1w9wJ £ > Q f/tf.p t;unfurr nr11zbf1.p ur/i11'ffr­

up Ullf pn'f2. 'fpmqmh $ flfot/.f!J nr uib'J.p llLhb'i.Jm 

y 

I E 

-;-<2 
m'hf:a1mjwuwpmfl JnLhf!• Xii (i = 11 2, • • •S)-ntf. b2_mhwqb'iJ.J! 

i 
F(xJ = ~ 

s 

t.uu/muw111lm'h mrJunne1 -f.1n'hfr "r F(x)-e m'he'h'Jfaw111 "- 1'h1/wq'!'l !pnL'hJr 

9pw I;, "'J'l"lfrufo x~ wrJm111 Jpz.111 'I" J"Lfil JnL'il nL'iifo1 Un 'lb"l~nul 
1 1 1 € 

F( xi) -F(xi-d = -<-, n = 1, 2, · • ·Sz 
s 2 

(482) 

-f.'h'i11urqb'h.[! Fn( x)-F(x) UlUljtpbprnfJ 111151e1 bfJb X ~[! q111'biJnul f; 

Xf-1 ~ X < Xi
1 

J'" 2.'"4w 1.e11uf J 111b rifr nL'h/,'j, t.b 11,/.1. JUI L UI 'hf.1111Jm11 UI flllL[<I J'lL bh,h rt~' 

l1m1f1 (482)-/r f.wJ'ml5.iu1'i1' 

fu(x;_ 1 )-r(x;_ 1) --~ < F11 (x) -F(x)<rll(x'i) - f(xf) I-~- ' 

- fl_laxjF11(xD- F(xD/ --
2
E < Fn(x) - F(x) < 

l <I < S 

<maxJF11 (x~)- F(x~)I + _e: 
l <i<s I I 2 
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"'f.wtJr np uuiw91_lDJ w'b"1u11/wuU1pmfiJ 11.11'b wp J'U111f! ~w/um J l_nLiip X-p91 

n1._pbJ'b '°J'b -6.fr;_in ·!; Fn(x) /.,, F(x) fmt'L9Jrwtbrfr umiu1/b1w'l"'lt 

2b'l.J'u.1t r,,·wJwr' 

sup I Fn (x)- F(x) l <max I F11(x;)-F(x;) I +-E , 
-•<x<+m l..;i ~ s 2 

Pj-ni/_ · 'bz'"'hw~h'b.J! X Ufwinw"1w~w'b JU mp 1.u°il x; ·rs r/rn.er 1/t-­

"'hbt"'-- f.wiJw'bw~1n'bmftl1m'hl! £_ mj-m/' 'Jpu11/wtl '"Ji, wpJb.[!'bbrft (rl/11/1!1 

·~pn'b.[! +nJJr ht x ~-fis· Uf.Ulr'l. !;} nr 

mi F ( i) - . = n X. ' 
0 I 

i = 1,2, · ·S, 

supJF~(x) - 'F(x)I< maxi mi - Pi I+ _e , 
-m<x<+m .t <i<.S n 2 

(483) 

IUJ.UIUIWl)UI ('/r "1wiJwf11u~wilnL{1:.JnL 'iJ(!t 

:u.,r1-J 7/1111b'h.J! ; maxi~ - Pi/~~ UfUl1111Ur,W('f!• Uf.IU(''l. !;, nr 1Ul£ 
l ~i~s n 2 

··-- · ~-
·1 ml p ., , E 

n 1 2 I 

#lh_pilnLt/11! ,[ilbq"b,(jr f.wJUJd.«a;i'h n~ Jeurbifi t i[hrf/khl "'l'b-1!.,,'h Jbd·, 
-321 



np w!'I ~u11[w'bw~w*hnLf'Jm'b'hbrfas JnLpU1.[!111'blJ!'Lpf! Lfi'bft_ 9iufdt111g-'1 

__?1_ f/,/fi9 u11J.b1Jt pn.f!r• nLu111p 
s 

( r
m· I £ ) ~, lJ P m~x - 1 

- Pi ~ ~ ::::::;; L.J - = "fl 
1.;;1..:;s, n 2 s 

i=l 

P (max 1~-Pil<-e )< 1- 'YJ' 
l ~ ks n 2 

(484) 

U.Ju"lfiun1_1 (483) k (484) wnbJ_11L[il/nL'b'bbpp9 9mb~w9w'1- · "fl> 0 £. € >0 
f11.brfa /;u11f wp ~wrbifi I; npnzbl UI J'h"i/tup N flfa1., np b I'P n > N, iru-t.u 

P(sup lf0 (x) -F(x)I < 2) > 1 -'f) 
-ao<x<+m 

~u11f 

Jim P (sup lf0 (x) - F(x)j < €) = lz 
n..,.co -w < x<+m 

P (sup lfn(x) - F(x)J-. 0) = 11 
-co<1 < +ao 

n p/1 w"Jw911L9J'usb 1Jpw ~w'b'f }_b'b./J wn°bp1 IJ.1u111fHJP9 f.£ mknLJ' !;' hfl£ 

pnpJ.Lpft flft'/.l! pw1_us~w'bm}_mp J'bd- !;1 l1wrb1fa !; w'bf.w11.11 F(x)-e +•­
fuwpfa'bbl F 11 ( X )-n1_1 

·~bp91/wd-.f!-"'JP'b F11 (x) pwz/uJ'w'b tp111_51!19 fiw'b wbt'aiu!u. F(x) pruz/u­
J'iu'b l/)11Lh/19Jtw1Jt Efbwf.wuriu~wbb /;z 

U.1JJ' b'b/Jiu'Jpb'b./J1 fib x UfU11nUlt;Ul"IU.,I J'brl-m[J11Lbb w'bf!b'lt.-u.a 

"JIZIU11Ul:.ml1w'b Jbth1LfilJ111'b I; £.. bpn1 f(x) /uui11L{l1,11Lb[! w'bf.iupn (1 '1auun.-

9hb.[! X "iwmwt'aiu~w'i., J£J,,,_{<J 1w'b qbpgq w~-~wJfiG. Jumnq> JrtLG~: 'J-r.,. 
C.wJ'wf' (a1 b) Jftpm'LUIJ.(!{!1 11/llll/j'[ (/i.tf11uJ hb 1finpJ.h-pfr!J UUllU,CJ"UI" x~ 
X2, ••• x 11 mpJb.f!-'bbpf!, pwJw51li'k.i! r t:.1ui/n1umr J'p2wt1UIJ.J!bt'P' 

b-a 
npn'b9 /,9 tmrw.pw51lJ"'PP bl'~"'t""{JJ"'-5'1! h=-- !;~ mk (k= 1,21 .•• r)-m/ 

r 

'bzw'bwl1L'b.p 1_lirs1_1ud-.J!-mJ/•b /tu11lJ'11L{J 1u1'b U1/i1 U1pJli.J!hL11/r {Jp1/p, npn'L.e 

e'h~wJ L'b k-r'I (xL1 1 xi] Jfr2iuli1111.f!"LJ. IUJ'J 'J'i"f.J!"'..r ~k-(k=lp2 ... r) 
l)mrwp£[111LflJ"'·bf! 'ltunhnuf f; X U[U1u1w".U1/1w'b J'Lr)111_{J 1u.'£ 

(xi-I' xi] J'pp1u~w /./JP J'bp [!'"i,//i1bf11L f:.mtuu/um {J J"L hf!I X 1Zf1U111.mf:.m~U11J 
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J'h~111.[il 1111~ t{h]lgq:w~-WJp.G Jumm .. p Jnt.li t ltntif.na.J f.burb 1.ul fma.ftr 
sfuuil' 

a< x:;:;;x 1 

1 

1 m.., -.- x1 < x~x1 

I 2 

h n 

fn(x) = ~ ·
1 

• • • ·• 
• • • • • • . . . . • • • . • . • ( 486) 

mk ---
I < t xk-1 x~xk 

h n 

II " • e a • ._. • • "' 4 • • • • • • • 91 • • • 

1 mr I o: -n-., 

l 

-../.br9iJ.111<t.IJ111tfi~ fuuimfil 1mil 

11.nt'1na.J' t , l:.fiuurnCfpiuJ': 

y 

I• 

I 
I 
I 

I I 
a 0 X1 X2 

x~_ 1 < x ~ b 

x>b: 

I• 
I ! • 
I I I 
l ' I I 

x)(. t 
't.~. 37 

.. 
.x 

'{hp9iJ.111 h.f)usJfril fn(X) /ummf'Jmhil mhp :.uuJ.111Cj11u~111~mp im.i/iibp/t JumnL• 

Jl1w'i., ~wur~mfiltnL~~bpf!~ 

tD 

2. S f0 (x)dx = 11 

-· 



U/Llupf!'bl! wfiibplL !;1 f!u't hpftpnp'f{! f.hmb.mJ' !; w/il pw'bp91 np 

(x) !pnL'bbf!wJp CJ:rwfPf!'tnt/. b.. _ X wn111b9.ent{ uw/)J'w'bwif.rwHwJ Jw-

1pbue' 

h·~+h·~+···+hmr = 
nh nh nh 

=~+~···+···~=11 
n n n 

JiJ' b n !' h ii 1 bpb f(x) ~m .. liqgrwli wG~liqfiunn k, wuiw qbgqw~­

~qiJ}ili }umm .. pJwli LL wfiflwJm J:tlmnLpjwG wnwqbiwqnt.JG zb1pfwG' gwli­
qwgmb- e > 0 pqpg qm}!p trfibtm- fiwqwGwqwGmpJnLGe 6qumuf k 
Jl1qp 1 bpp qmpnbpr n ppqe 6qmnuf }; wfiqbp~nLpJwfi, wJup'b.[!.i,' 

lim P (sup l f0 (x)-f(x) I <E) = 11 ( 487) 
U->co -co<x<+<» 

P(sup i f0 (x) - f(x) I ---) 0) = 11 
-oo <x < + m 

w1umb'Jfr91 b[Jh pnpJ.bpfr {J/it/.1! pun[w~w'b111J._w1fr J'bJ- I;, ~wrbtft !; 
w'bt.w1m f(x) /u111nL/JJm'bl! 1frnfu111rfr'bbl f0(x)-n1[1 

f0 ( X) qb p9iJw<l-~w Jfr'b /11111m{J JnL hf! X "l.iu1.nwt:U1!1w'b J'hJm{J JU1h 

wMw1111 f( x) fumnLfl JIUb C/:'bwt;IUUIUl~IU'b'b 1;1 

68. tl.brgtlw6~w1~1.I pllnLpwq.p~2_1.lbf1~ fiwzlJ.nui[!: bflb i[l1p9•JwJ­

p_iuifi'b pwqJ"m{J JWh 0-wiJwll! ,/ /;J (;1 w J'f pwq1f 111[rl J"'i' pi1m[tluu1r/rt­

'b'7pf! /)w2i[blnL faw1fzup ltw'l.J""L,f b'b, 1111m'llw f1,,t•{mJ1 tlfdhul[wqpml1wG 
2wpp_ (fi'bt"lbu 'b~U1ru111r•/h9 i[l1rlinLil)1 UJpn 11 p_ (a, b) 1f/•p_inl1mJ.f)l!i 

"rfi Jbl 1/iJ~wJ- b'b ,,/,,n1tw'b wr'll'n'h.p'bhrf!.1 11wJ1u'b,,,,1 J;'i1 "1'"2.w~I! 

r,uu[wuwr """'b!'/r' Un"IP"I' Jfitiul1w 1.ebr/• r [rl/rt{e /unr~"'l'lf I; ml!l'­

'inul 1[bp9bbl 10-20, bfrlb pnpJ.brfr (rlpq'b "''b.9'bmJ' I; 200-fr91 ~"'z1J-

1[mJ I; J"LI'IU.f!1U'bt1mr 1f /r p_w/1111 UJP J '' l e'id1111c!- UI 1""'.v'b/;11/1 mi ( i = 
:; 1, 2, ... r) fd1!1/e1 Ummyi[wJ 2"'!'.f!l!' nre 11111q1f1[•uJ 1; 'i1z.1Jw<t 11/•­

~IU~IU l.J!b rl!.'J ,, 'i1rw'b 9 r,,.Jllr IU Uf IUUIUllJ /11m'i"''L mi I" 1[/1r/191 ,,,, ti[mil I; 

tlt1fi wlJ. wq p w q wfi 2 w p I!: •l,frD.wli•u'f r'"'l"''i' 2."'l'./!l! "'r•/m J I; "'l""IP 11/1 
'" 'l l mu 111 'tn i[' 

I I I I ( I x '11 X (a, x:J (x:, x~) I ... X i-1' ( x1 b) 
r-1, 

fTir I 

(488) 
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h b-a 
np111l111 = ---[! 1n1.pw,ew'bj_Jmr J'"2_w~"'!J!P bp~wpn1.fi1n1.'b"b h 

r 

r/.fr~w~wqpw~w"b Z."'N!l! "l.w111~bpt[mJ' !; qrwf/>/rf[nrb"b' f.Jru111n'fp•uJ'fr 
urbu.[!ni/ {'i.tf[. 37 }: 

b[ilb t[hp94_md-.[!wJfr'h pwqJ'm{J1w'b f.wJ'wr ~wnm-9tf.wd- !; qfrluu-

l1m'trw'tw'i.t ;.wp.[!1 iu"l.w ( 476 ), { 477) b.. { 478) piu'bwM.1.brn1.J' "lwiniu-

t.w'tw'b J'bd-mfliw'b tf.br9if1ud-.[!wJfr'b p'bm[iJw6frfr1tbrJr f.wJ'wp pninr 

UIJ'b wprlb.[!'bkpf!1np,,'ii.e e'ii~ruf b'b 'bmi'b (xL1 J xn J'fr2w'JU1J.[!nLJ', 

f.wJ'iupmJ b'b J'n111iuifnrw"l.lw t.uu/_wuiur IUJ'f ilfrz.iu~"'J.f!P Xj ilfrz.fr'b 

wprlb.f.!fr'b, b.. ,ew'bfr nr "'J'l-"lfrufr wprlb.[!'iibpp fil/rt/.l! t.wqwuwr t mi-/r' 
4_br9tJ.md-,eiu1fr'h p'b_m.fdw6lrfrt'bbpf! 'bbp~w1w9t[nul b'iJ f.burL.Jiul iln111w­

•[nr piu'biuab.brnif' 

r 

~ 
i=l 

x~ 

r 

~ xkm-
j I 

vk -- i=l --- n 

ffijXj 

n 

i = l 
s2~-------

n 

r 

~ (xi-X)kmi 

(489) 

P.k~ _i==_l _____ , k=l, 2, 3, ... (490) 
n 

U.1u pw'bwa!.tbrfr J'b2 wit ufuw/iJbpf!1 npnb.[! uurw9if n1.J' b'b +nrabrfr 

"'I''fJ"'-'b.[!'bbpfr fuJ'pw4_npJ'w'b ~burb..iu'b.[!n4_, w1'b.em'h wifbifr P".JlP lufr­

'bb'ii, nrJ!w"b P"J!l' !; J'wubwt/_np J'fr1wfJ.wu!/t h bpf[wpn1.fJ1nL'i.tf!t 'J.n-

1n1.fil1n1."b n1.'iib'i.t pw'i.twM1.bp1 npn'b9nt/. f.'hiupmtJ.nr !; npnzbL "'1'1 ufuwi­

'iibpf!': 
"1w111iut.U11tmt ,fbJn1.fl1w'b qbp9iJwd-.[!"'/Pj, p'iin1..fliu'lrfrt'hbpf! f!Uur 

qfr-6.wf[iu11pwf[w'b 2."'f'.[!P ~wz1.blfru 'twrbifr !; J'ur9'i.tbl npnz. "l."'l'qb9n1.il­

tbr1 '1-pw f.iuJ'"'r 1/rurb'b.[! t.bm"-J"'L orlw'h1wft ,fbd-m[iJJnL'b'hbpf!.· 
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r 

L (xi-c)k- mi 

i=l bk=-------
n 

t ( x;;c )" ·m; 

i =I ak = ---------
n 

k= J, 2, 3, ..• (491) 

k= 1, 2, 3,· .. (492) 



npurb '[ C-~ ftu11f U1 JUl~Ul'h f'/11/ !;: '{bp9t/_U1J.[!UI 1ftt J'ftpfrbf! a/1_1upnfunuf 

b~JJ f.hurk/wl bqUJ~UJ~mt 

r r r 

~ Xjm j ~ (xi-c+c)-mi ~ (Xj-C)mi 

X= i=I i = l i=l +c = .-
n n n 

r r 

~ (xi - X)2 -mi L [(Xj-C)+(c-X)J2mi 

52 = _1-_1 _____ - -·-·=-·~-------- = 
n n 

r 

~ [(Xj-C)2-2(Xj-C){X-c)+Oc-c)2]. m1 

l = l 

n 

r 

L mi(xi-c)2 

I ~I 
- ___ n ___ -2 (X-c)2+(X-c)! 

(493) 

(494) 

brrnr'I £. tnrrnr'1 ... ~"'r'l/t ~bf11npn"i1U1~wt J'nJ'bf1111tbrft t.wJ'wr 
~J'wt f.w2tf.nultbp l1U1111wpbin1J, ~uurwflwt.f.! 

~ = bJ - 3b2bl + 2b:, 

;. = b4 - 4bJbl + 6b2b: - 3b~t 

(495) 

( 496) 
331 



f>'kt"l.bu 'Jefi/JUr t!; urbu'hbi 1 iJbr9iJwd-.J!wJfl'b 4b'i11npntU14wt J'n­
J'b'i11n'hbpf1 wpJ-b.[!.'hb I'/! 4JU/umJ' J_m'hbt C J'bJmfiJ 1'"-'b/191 ~wpJ'wp11t­
fJ /Ult /:,w.!iur c-5' [!5'inpijm_J' !; IUJ'h"l.bu, nr Xj - c inwppbpnLfl l'"-'i,'hbrl! 

{!UU1 /:,'i,iupiut/_npmf' 1w5' if!'hb'i, 1/ln.[!.pt 

brl1rnr1 Uf1Ur'l.b9mJ'e, np .lur9t/_m.! !; p5'mfrliu11rl!t'hbp[! /:,iu21/b1f!u, 

UIJ'h !;, np h hr4"'r"'-PJ"'-'j, m'hb9nq .!f!p_iu~IUJ.J!hrf! 1frn/11wpht J'in91J11LJ 

bt .!f!wt/_np hrliiur1nfJ11n'h 111.'hb9 nq J'f!2.iufiwubr' xi - C' J'lu1-11'-f'Jm5'-

'hbrf! pnfuJUpbt 7f!urU1p~bln1/ Xj-C J'h<hn(JJm.t'hbp[!t U.fi'hbpfL !;, np 
h 

n n 

flwinp {!UUt ( 493 ) 1 ( 494), { 495) b { 496} pw'hwM.1.hpf! 4uuHu'hiu'b.p 

X =ha1 +c, 

52 _:._ h2 ( a2 - a'), 
J 

-;3= h3(a3 - 3a2a1 + 2a:), (497) 

p:
4 
= h4(a4 -- 4a3a1 + (ja2a~ - 3a:)1 

~ 0 r" t IU Ii· !/iupt/_UJd- h'b IGO 11buuuitbrf! z._u11frbre' 0,5 uu fie2-

urnLf' 1iu.!p1 Uuriu9ifiud- l_iupbrf! zhqnLJ'bbpf! pph5'9 'hnJf!twi wpJb.J!'-19 

iJ.bru"h/hL bt 10 J'h_iulf_iut.J!brf! IL uurw.9tJbL !; /:,burb1ml i/.fobU1fiwqpw­

~wt 2."'P.J!/!• 

1

-16-t_.9 1· -12-Jro I -8-Jro 
x JJr'bi"- Jfr'b'l.b. I Jf_r'b2"-

-12 -8 -4 

m I 4 I 11 I 18 I 23 I 28 1 27 I 22 I 16 I 8 I 3 

0,025 0_,069 0,113 
mn I I I io,1.w [0,11 o,1s910,1a8 Jo.100 jo.o5o \0.018 
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~Ulzi[hi X J'MmfJJUlb iJhrst/_UIJ-,eUIJft'i.t J'ftp__ft'iif!J '1ftuUJhpuftU1'i.t IL 

bppnp'J- nL tnppnprf ft.Ulp'ff J'nJ'bbuibbpf!.l 

llhr 'lhUJ.p_nuf n = 160 k_ h = 4r Cit11nL'iihtni/_ c = 2J 'bUl/u t.U12-

·Jhb.p. a,_,~ a
2

J •3
3 

k_ a4 J'bJ-m{J1nL'iJbbp(!1 f.U12i/_m,/'iJbp(! 'fUIUUltfnpb[nr{ 

f:.buih[UI[ UITlJULUUlffm.d+ 

I c ~ c y / -64 
1 
-271-8 1-l I o 11 I 8 1 27 64 / 125 I 

;..__~~~----,---,-~~~~~~~~~~~~~~~~____.; 

I c;c y I 2561 81 I 16 I 1 I o I 1 I 16 I 81 1256 16251 

Im f ~ c ) 1-161-3:1 I _ 361 23 I o I 27 I 44 I -48 I 32 I 1• \ 

Im ( x~c r1 64 I 99 I 72 I 23 I 0 I 27 I 88 I HI 1128 I 751 

l m ( x~c )'\ -2au/ -2971-1HI -231 o I 27 I rn; I m 1512 13751 

I m ( xl~c n 102! I H!JI I 2881 23 I () I 27 I :1;;2 / 12m; I 2°'18118751 

~ m (-\-c )=58, 

L m ( x~c )3 = 802, 

58 
O 3G2 a1 = HiO :::::::::: , , 

802 5 o· 2 a3 = --- ~ , l , 
mo 

L mC~c /=720, 

}_: m ( xl~c Y= 7824: 

720 4 ~oo a2 = -- -;:::::::; ,;.> , 
160 

7824 
34 = -- ~:::::::::: 48,901 

160 
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( 49 7) p IU 'i11u al.1.b rm/ 'l'" f1nuf I/ii.[! 

x ~ 4.0,362 + 2 ~ 3,448, 

P:-2 = 52 ~ 16( 4,500 - (0,362)2 ) ~69,92, 

~>=::~ 64(5,012- 3. 0,362.4,500+2·(0,362)3)~ 14,02, 

; ~ 256(48,90 - 4 .s,012.0,362 + 5. 4,500. (0,362) 2 -

-3(0,362)4 ~ 11558: 

69. tpt12wtf1 tqWUlWfiwl1wlJ UbbnL(<)IWb tlfipgtlW6J!W!~b pbnLpWq.(l~}.­

lJlip(!: b'b(rJuu1rl/ii,e hrfttwtfi Z = (X, Y) "lwui01f.w~w'it JUnL{J J'"b 

pw2fuJ''"'ii F(x, y) f/w1.'itft9fr01'it k ~burkrupwp' 'itpw pwzfuJ'w'it p'iun­

flw'lrfrt'itbp[!' 

az =(ax, ay), 

Jfip_fr'it wpclh.[!/! k 'lfru"Lbrufrw'it' 

B =(a~ p.\1), 
P.n ay 

ax=E(X), ay=E(Y), o~=D(X), a;=D(y), 

(498) 

(499) 

p.11 = E[X-ax)(Y-a1 )) (500) 

U1Uf::.w JU1 b'in 

ll.n "fl.UU11Ul:awftm'il J'hd-m(rJ JWU t~murJ'wJ'p ~u>urwrt.J.wJ n IU'iJ~w/u 

tfrn pah rf! uit.J.li1 bU 0 JUJt/_IUf nL 'iJh9n'l if h I'!Jif.wJ .P.°' f/rb pU1'l_J'1rr_p JnL'iJ' 

zl = (X1, YI), Z2 = (X2, Y2), •.• z •. = (Xn, Yn)• 

p'it}_"fhu k. J'h~ "l""•"'t'.wftw'il JMmfl1aa~ ~111Ja11, ftwrbtf! !; ~tu'lJ'lii 

hrfttwrf Z :..:=( X, Y) uiwuiw/:,,1aftwh JhJmfdJ'"h zJhp91/wt1-,ewJfr'b p'iim­

{lwqpfil'ithpe: 

:334 

ll.!'1 r'itmf'Ul'frfil'bbp'it h'ii. tfhrsifwJ.ew1/i'it Jpp_fr'be' 

x= I= 1 

n 

z = ( x, Y), 

- i=l 
Y=--' 

n 

(501) 



s 2 = _i_-_1 ____ _ 
Jt n 

n 

i = l 

(
S2 

p:;l 

n 

~11) s; , (502) 

52 = _i -_1 ____ _ 
y n 

(503} 

(504) 

f!.h'f npnu.f p. 11 -e· 1.br9t/_wQ.j!UIJfib linnhu1n9fiw1fi J'nJ'b'i11.nb !;1 U.n 1fhr9-

1/wd-,ew1fib p'bmfil1n'lrfit'iih1,l! hr~z•ut/1 Uf_UJurUJl:aw~iu'ii J'/, J,,, p 1,u'iJ t;UIJUJ­

"LwinUJufuw'ii whf:.w /I.Tl r'i1111 l" W'ff'Pf_bhpfr 1.fi~Ul~IU'frlU''UJb 'fhmt.u11nm­

~WM1bpb b'IJ1 f•J'iuhu1fntf wbt:.tuJUl phm filU11ff1Plhbf'fi Cf'i11Ut:.m111iu4UJhhh['/!1 

t;'biupwt/_np I; uurm'11U1l 'i1wh pm2f11J'iu'ii 111bl:aUJ!ur Uf'ul'uiJ'binpbpfi 11'li1n­

f.UJ1nU14iut'iiJ,['l!• orfi'i11ul1, x /, y Uf_IJIU11Ut:,1U/1iut 1fluh11p1m.'ii'iihpfr l1nnb­

um 9 fi111 tfi 'l "r'h"'J.1ifi 'l"' wt:.UJ111 w11mt e 'u/1'ii Ji 

11.l q ['U 11 pUJ J p' 

/J·11 __ , 
S.\Sy 

;;:-- Sx -
01 = --. r xy' 

Sy 

(505) 

( !)0fj) 

( 507) 

70. tp4i.WtJl ll.IWlRWfiWllWU Ub6nL~lWb tlhpgqWbJ!W!llU plinqawq(l~i.­

lJb (l ~ fiw2.qnu.f I!: U{J h 1/w pJ.L p/1 n {J /••/f! p1111/111~1u'iu11t 1111/1 ,f LJ- I;, ""'I"' 

4rn ra l p/1 w 1''11111h,p'id,1•/19 4mq1f 1/111 J' I; ''""'' L!lJI 9fr1u 1/1 ""JI"' 11111/1 t:,/,111l1s­

JU1[ l"l'"'iimlim/1 U1f11r1112. (a, b) £.. (c, d) J'fi2.1U/J111l.J.!Lf'f!i 111111'i19 1fl12 
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e'blJiud- b"ii '1/ruu/_iuJ X-1! "- t,iuJiu"lwurwufuw"iiwpwr' Y-1! wpJb.e'hbpl!, 

pwJ-w"i11jmJ b"ii J/r .eiu"ii/r (10-20) Jwu"iiwi/_np J/rt_wlJw1.ebp/r' 

(a, x!], (x~, x~], · · •(x;_1 , x1i], ... (x;_ 1 , b), 

( c, y: ], (y:, y~ ], . . . (y~-1 I y~ ], ... (Y~-1 I d) 

npurb'f. f-(! l.t_ S-(! f..wdW"fWlnlUU/uw°ii Jiuubwi/_np Jfop_iu~u11.ebrl! fdiJ.hpfJ 

, b - a h d-c h c;_ b'b k f.binku1piup --= x k. -- = y {Ji/_hpf! f.u11fw"fU1urwu/11wu 
r . s 

JfopwlJiu1.ebr/r bplJwpn'-filln'-"ii"iibp"ii b'b1 

t2w"iiiu1Jb'b,e mH-ni/_ (i = 1, 2, ... r; j =I, 2, •.. s) w1"ii Zk = 

= (Xk' y k) (k =I, 2, ... n) qn1_111:brl! Pl!i/.1!1 npn"ii9 f.wJiup xk-"il 

e"ii'twJ !; i-r11 (x;_l J x~] J/rp_iufJ.w1.en1_J, Jruq Yk-t' j-p11 (Y~-1 I y~] 
Jfop_iufJ.iu1,emJ. wl'I 'lb"L,emJ "nnbuws/rw1/r "''llmuwq[! 1Jn1_'bb"itw f.h ... 
Ul/,JIUL UJb U.J!f!\ 

/ (y:, y;J . . . ( 1 1 ... (y~-1 ,·d) (c, Y1

1
J YJ-l'Yj] 

x 

(a, x1J mu rnl2 . . . m1j ... m1s 

(x:. x~] m21 ITI22 . . . ITiaj ... ITI2s 

. '. . . . . . . . . . . . . . .. . .. 

. . . 
I 

. . . 
I 

. . . 
I- . ·I . . . 

I 
. . . 

I 
... 

(xi x1] 
i-1' i I 

ITij1 

I 
mia I·· ·I ITiij I . '. 

I 
mis 

. . . I . .. 
I 

. .. I ··I . . . 
I 

... 
I 

. .. 
I 

. . . 
I 

. . . 
I 

. .. !·. ·J . . . 
I 

... 
I 

. .. 

(x 1 , b] 
r-1 I Inn 

I 
ITir2 I·· ·I ITirj 

I 
... 

I 
ffirs 
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fi'iiJ."llw '1_/duu4Ul'ff'w4u1t 2."'l'J!fr Jfaln9n1/ "lwuiwf.111~UJ'h J'hJmfi' J'"'J, 

f..uJwp '1_bp9 '1_wJ .ew 1faii pilm fl "''lrfa1'hbpf! t."';_z/btfiu, w 1'iiuihu l;l m 1u • 

mb'l ~nnbuwofa"'Jfa '"'1.l"'- u'"~fa J'fal.n9ni[ bp~l."'4' UJU11nwt;w4UJt J'h-

d-mfil1tu'ii '1_bp94_"'J.[!U1Jfa'h p'hnLflmqpfat'hhp[! t;wzzJbifau, ~l!'ii'Jm~h'h.e, 

nr X-/r pninr IU it mpJb.e'hhp[!1 npn'h.e [!"b~wr} ht ( x:_ 1 .1 x/ 1 
(i = lJ 21••• f) J'pl_UlqUIJJ_!nuf, f.w'1_WUUJf' b'j, UIJ'f J'fapw4Ul/J_!fr J'fa2Jr°b 

r) wpJhJ!fa'h 

et4iuJ ht 

k 'iiJ'UJ'ii almq Y ~fr 

j-1"1 (Y~-1 1 Y~] (j = 
:=: L 2, • • • S ) J'fa2m4UJ IJ!mJ, pnl"l'l! f..u11/111u·wr b'h J'fak'hm /k 

y~ 1 + y~ 
yj == J-

2 
J ( j= l, 2, •.• s) UJrJbJ!fi'h1 U.n 'fhUfl!-mJ' qnnhu"'sfa111-

1fa us'lJ"Luw4fa t..UJJ'wp 4_bp9 qwJ.eUJJ'1'ii p'hmfilw'lrf1l'hhp[! ~tbr~"'J"'St/h'b 
t.bmk1w1 J'nmwqnp pw'iiwakbpnq' 

r r 

~ )2 mjjXj ~ ffij.Xj 

x~ 
1=1 J=l i=l 

n n 

r s s 

~ L mijYj ~ m ·jYi (SOS) 
y~ 

i =I j = I J~ I -
n n 

r s r 

~ L mij(xi -X.)2 ~ rTij -{Xj -X)2 
s 2 ,.._. 

j c• ] j -- 1 i ,~= I 
I ,,..._, 

n n 
(•W9) 

r s <; 

2: L mii(Yi--Y) 2 Y' ~ 111.i<Yi-Y)2 
J I ----= - - · ··~------- --

j 

Si ~ _:_I _J _1 __ 

Y n n 

i-- I j ~ I 
-- - ~--·-- · -· P·u= (511) 

n 

3:17 



et,, npntJ' 

s r r s 

mi·=~mu, m.j= ~ mip n = ~ ~ mii: (S 12) 
j=l i= 1 i=l J=J 

'1nnbllwsJtw1/t Ul'l_rw'"~l! ~wrbtft I; "IU1"'/1brbL t..bur/,,_l'"l urbu.cn'/' 

~----· -- - -~----

'~I Y1 I Y2 I · · · I Yi I I v • s I ffij • 

X1 I mu I mll I ·. I m,; I I mlS I m1. 

X2 I m21 I m,, I · · · Im,; I I m:?s I ma. 

I I .. · I .. · I · .. I I I ----
Xj ffij1 

I 
mi2 I · .. I m,; I I mis I ffij. 

I 
.. · I · .. I ·. I I I 

Xr mr1 I m,, I · I m,; I I mrs I mr. 

m.j m.1 Im., I ·. I m.j 
I I m.s I n 

'Lbrs'/iuJ .C'" 1/i'b p'iinLpiuqpftt'iibre euur ~nnbl1w9pw JI! "''IJ'nuw~Jr 

f.w2tf_btf!u ~iupbtfi I; 1'ur9hbl npnz "l.'"P'lbsn~,/'bbpj Xi (i = 1, 2, ••• r) 

,/Mm[J1nLhf! - pn/uiupp'i.Jbln'1 Xj - a ,/bJnLPJU11fp, pu~ Yi(j= 1, 2, ... s) 
hx 

JbJmfl1mbf! ·~ ,/bJmfd1wJ"p, npurb'I. a-~ k 2-'ii ~u11liu1w~iub {d1fbr 
. hy 

h'ii: lln 'fbU/.pnul 49 7 ~f!9 ft.nL'iib'iiw'b.e 

(513) 
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i=l (514) 
n 

ll.J<IJ umw'bu./k./! 'i11/w'b pw'b1nak. 'ii1nk 'fbr9 1_iud-J!'"JP'b 4nnbum9pnb 

J'nJl/iunJi t.111J111p. nL'bb'b.[! 

P.11 = 

r s 

r s 

~ ~ mij(xi- X )(yj-Y) 

i=l J=l 

n 

~ ~ mii [(xi - a)-(X - a)] [ ( Yi- ~)-(Y- ~)] 
= ..!.._"".°l J-1 -

n 

n 
-(X-a) · (Y __:-~). 

~ ~ mu( X~• )( Yi~~ ) 

i = 1 J=_l _ _ _ 

n 

fxy = (515) 

0 r ,, t UI 1,. z = ( X, Y) 1,,,/aw1/1 

'hl1mm1lu11f (' ~u11n1n111/111J- n = 100 ,,,,, ,,J./, ,,,, 
U)_lllllllll/:,U1/J111'i1 1f/,J111 [J JWb 

Inf "/J Ill 'i1 ,J! 'j,/, (' f! 11/11• 1[ 111') /, h 

t.hui/1 I'" l ,,,, II b LI"' 9'"" ,,, ""I J"'-11111~111 J. 
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I~! 2-~ I 5 I 7 ~~ I 10 112 + I 
--:-----.------:-~--;-----;-------'---

: 1 I 1 I 1 I 2 I 1 I 0 I 

15 

0 5 

"I 0 I 2 I 5 14 I 3 I 
5 -I -0 -, -2 -----;-I -8 --:-I -10 --:--I -2 -, 1 __ :_2_3 

1 

7 I 0 I 1 I 3 I 11 I 7 I 3 25 

9 I o I o I 2 1. 4 I 8 I 
I~ -:----1 -0 -, -0 -I -1 -I -4 ......;....._! -4 -=---1 2--'--1-1 

i-13 -,...----! -0 -I -0 -I o-1-1 -I -1 ---=----1 -1 ""----3 

18 

12 100 

X· - .J 

'iib'h..J!- a.= 7, ~ = 10 1~ lruqtlh'ii..J!- ~· 

Uf_UJUlUJLJfllUlb oJUJ'iJ'JUJ4 Ul'J.JrlLUUJ4f!• 

\~- -3 I -2 I -1 I o I 1 -2 ~ 

-3 1 I 1 I 2 I 1 I ·O 0 I 5 

~2 0 I 2 I 5 I 4 I 3 1 I 15 

-1 i_o~I 2--'-[ _s _,, __ 10 ['---2 _1 -'-j _23 
7 I o I 1 I 3 I 11 \ 7 3 I 25 

1 I o I o I 2 I 4 I s 4 I 1s 

2 I o I o I 1 I 4 I 4 2 I 11 
-3-~l~-o~~l~o~~,~o~-J~1~~I -.-1----'~-1~-c-I -3 

m.j I 1 I 6 I 21 I 35 I 25 12 I 100 
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Cxy = 0,740 

x = - o,rn.2+ 7 =G,62, - 5 
y = 0,13 ·-+ 10 = 101325, 

2 

S~ = 4(2,17 - (0,1!>)2} =8,53G, 

= 7,832, 

r _ o,740 + o,3s.o,a25 = 0,468, 
xy ~ 1,460-1,119 2,798-2,922 

"Ulrhi/i !; UUJUl'iJUJL 'bwk nhq"['lwpUI JP nL 'll"L 'lJbrfi ppJ-w~fr9'iibrJr 
'fiJIU/)IUUlUl~W'iJbbrf!• nL'iJbb.[! 

B = y~ · 0AG8 = 0,489, ) v 7 ,832 

r-­- l 7 ,832 
02 = .. r-- . 0,468=0,448, 

.. JI 8,536 

71. tJ.hpgqwb~Wf~U plrnLpWq(l~ilihp~ UW~huwm~4W~Wb UlljWUOLll­

lJhpf! h IJ.~Ulllhflu~wbh~f!: X Ufwmwt:.iu4u1'b 1nJ,,, p !"''ii t:.bm ~mmu111-

4_iud- n Ul•hl1UJ/u ,Pnrahp/r UJP'llm'b.e'bhrf! 'b2iuLwl1h'b.p 

't~wmp tn'bh'bwintf, np X j~p Ulp<lb.[!'bLpf! (j = 1, 2, • • •D)1 npUJlw 

pn pJ./1 UI l"/11/l_ b .e'bh ['} "J.UIU1Ult;Ul4U1'i1 J' L J Ill fd /Ill 'IJ'j,J, r L'h J 1/h p91/U1J-.[!UI tfr'b 

J' "2.fi 'ii(!' 

11 

2: Xj 

x =-J_-_1 __ 

n 

'il11L1iiu1L11 ~Lf1'h/1 "lu1111U1t:.111/1u1'i1 1f/,J111 [ii!"' 'h1 fl1111zl1'ii.[! 'b11u1 J'm{d f11f u1-

m" 1,w ~UI b u UJ IU Uf1Llf l! k 11f111 UJ J, r "f 1111 'i1 I h I" h 

E(X) =a, D(X)=o2
1 
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'1ftriun.btni/. "liuuriu~"'~"''b J'bJ-nLfi/"L"il'ilbrft 'la1._J'iurft J'wpbJ'wurft-

11"'~iu'b u"lwuJ'wf, i[hrwpbrJ"'l ('11nrbJ'e 1 l1uuiw"bwf,J! 

E (X)-== E ( X1 + X2 +n · .. + Xn ) = 

=--;;-[ E(X 1 ) + E(X2 ) + ··· +E(Xn)]1 

of.111tft nr l"'-rUIJ!IUbi.Jmr Xj(j = 1, 2, .•. n) UJ.IUUIW'-w~w'ii JhJm­

fl1nLb nLbft bnLJb PU12/uni.J'/!1 pbJ. nr x "fUIUlUll)Ul~Ulb Jhd-nL/i1JnLb[!1 

mrhJ'ii 
E(Xj) =a, j=l, 2, •• · n, 

E (x) =a, (1J16) 

UI 1u/tb.[!b' U{ wmwfi lU 11 wG tfbb-nq>·JlUG tlb pgq lU~~ WJrli u~2~liJi d'wpb­
tfwm~ ft wl1 wli mqwunufe fimqwump k mJil tfb~nLpJmG tl"rupbtfwm~~w­

l1 wG mqwutfwGe: 
r/..bp9i[wJ-.f!wJft'ii J'ftp_ft'bft 'lP""lhruftw'b ~uuiwo4./.t w~~w/u 'l"LJ'iu ... 

rbift'iibrfi lfRLJ'Ulr/i 11/.tu"ibruftw IP i[lspwpb f'IUIL f.lhnpbJ'p o'l"bmfil 1wJ' P· 

D(X) =D ( X1+Xl + ·· · + Xn 
n3 ) = D(X1 + X2 + · · · + Xn) ::::ii 

n:i 

= D(X 1 ) + D(X 3) + .. · + D(Xn) 
nl 

- a2 
D(X) = -, 

n 
{IH7) 

us1uft"b.p~' U{ mmmfiwq mG tfbb-ni_p-JwG '1_bpgq m~ }!WJ~G tf~t~fip .qru­
tqbpurmfi fimtlwuwp k mJq. tfbb-nq}pnli .qftull{bpu~mJp6' pwJwliwb­

tpnpAbpp ptl}i tlpm: 
'1frr"'nh1niJ. 

"f.U1U1wf.w1l.w"b J'bd-nLfJJw~ b~1nurJ'iuJp !Jbppzlt.fr 111il/)u11/.wuwpmfl"1nLbf!1 

~uur111ftwfi.p 

P ( I X - E(X) I ~a)~ D(X)-
. £2 , 
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npurb'l € > 0 91.U'b 4iu9iuJ- {J/it/ /;1 U.1u /)iu4_iuutupnLp Jiu'b J'bl E( X)-/r k 

D(X)-/r iupJb.p.'hhpJ! urb'lw'fpbini[, 11w'imLJ' b'b.p. 

limP( l X-a I ~E) =01 (518) 
n-. oo 

U.Ju"lfiun4_, JbJ- {J1_n1_ qrnpabpp Jun.liuf11uq J'fiiu1_npp'b J'nur t;iu-

4w'i11ufJU15inL{J 1iuJ' p qw rhtfi !; "l'h'lbl, nr x ,JbJmfil 1w'b J'iufilbJ'wuifi­

IJ.wlJ.mii UUJUIUnLJ' l! .J!Pt !; UllU ppb pqm,/ UI J'l ,f b Jm [J t~il '1,bp91/.U1d J!W J/rh 

J'ppp'hp91 

X-e a= E(X) Jfi2fzil wrJb.cfi 11fd1w~UJ':ifw~wil 'l'hwt..wt.nw~w'b'b 

f;, kJ fr'bt"lbu t.nbuw'h./!J E (X) = a: ~i1in.w4wqpw4w'b ii,wt;iut.niu4wileJ 

tfi'hbtn4_ ifinpabpp iup11J11Lh.[!hbpfi :j>m'h49fiw, qnJ_iJmJ' !; npb!; w'hl;wJur 

p'hnLfilUl'frh/r qwJ' UJwpwJ'buipfi mG2bq_b1p qUmfiwmrnqwG, b[Ub hpUI 

J'w[UbJ'iuurfi4wfJiu'b U"fwumJ'e f:.iuqwuUJp !; q~wt.wu11/n'l p'hnLfliuripfiJp'h 

fJwJ' UJU1pwJ'buipph1 flwurfi X-e a-Ji iuil2b'lbLfi 'lilwl;wt.nU14w'h'b !;r lf !"'-" 

1Jn'l.Jft9 , ifinp4hpp iup11JnL'b.Jl'hbrr n11M;'B= (::) (Xl' X2 , • • • X11 ), 

f/!m'hlJ.oftiu'b IJ.nlt/"LJ' I; w'bt;iu 1m 0 phm {Jiu11r/1 4iuJ "JiupwJ'burrfr 

nLGmqmJpG qGwfiwmwq wG, bfdb 8-p' 8-Ji9 nl .J1Pl mwppbp1Jh1m 

/)w1_w'bU11JU1'bnLf'J11Lhf! J.qurn,_,f I; 'll'"lfr, bpp i/_bp91[iuJ.pp ou11[w1l! ( 1fnp­

abpp filfttfl!) 4qurmJ' !; w'bif.hnm{J1iu'b, w1ufi'b.J!'b' 

{5l9) 

(287 )-fr t;"'J'waiu1'h X-f! w'ht:.w 1m a= E(X) J'/1pfi'i1/1 t;wJ'wr 'hw£..:m'bw­

IJ.iu1fi'ii 'JhU1t;UIU11UfJwh !;: ·Piu'hp np X-e a = E(X) J'ft2fr'h/1 f.wJ'u111 

[ilb' w'b2b'l.blfi, {Jb' 111.iliu4w1/1'i1 q'bwf:.U11nw4iu'i1 I;, "'"I."' JbJ- {Jqni/ 

ifinpahpfr JiuJ'1n'b1n4 L1iupL1Ji I; w'hf:aw1in a-'i1 1/rnfr1wpfi'hLL Pl' x 'lhm-

1).umwlJ.w'bnqr 

'l-ftmtu rlJ.b'b.[! J' UI uh IU "n I' 'LL Uf .f'-1 L l'P x "JUllll mt:.u14u1'h J'LJ-111 [J Jiii ii I' 

npk!; A "f_UIUlUJt:.u1pp t:.m'b'lbu 'fU'f"'· {J/,,J'b /.; if/./l 1/mpJ.1111!, U1J11ph.J.1V 

iipiu t:.w1/1ubU1/JU1hlll.{J /llL'li'i_,b r/1 flUI 2/111f U1h ophb.[!h I;' 

X' 0, 1 

q, p, 
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npurb'l p=P(A), q=P(A), (p+ q =1)1 U.n "i"'uiwliw~w'is Jh-

0-nt.{J JUlb 'is~JUur,fUl,f p 'tJUurUlriJ.Uld- n Ulb'tUl/u •frnpabre 'turwb Jfr iJ.bp9-

41.wJ-J.!' XI' X2, •• ·, X0 , nre 'ilbr~"'JU19r;,,,,_,r l; O "- 1 [lifhrf!s ~w,,_J'-

4_w6- J'p t.U12.nr'f"'~w'bm.fl1nt.'b, l!'j,'f npmJ' Xi=O, bflb i-r'I ifmp~nLJ' 

taw'b,,.bu t b~bl A "fUIUIUlt,Ulp[! /,_ xi = 1, bflb t:.Ul~Ulnlll~b !;1 

Un X "iwurwt.U1~wb ,/bd-nLf/ 1w'b w'bt.w 1111 E( X) J'w[lbJ'wurp~w~wb 

u"iwuJ'Ulb, U1 Jup'b.j!'b' w'ist.w I"' P( A) = p l:.U1tf.U1'bU1'tw'isnt.[i11111'ii1 'l'bw-

/;wurw'tw'is'b I; t[bp91JU1J-J.!fr X Jpp_pb fJiJwpw'bw'tw'iif! 1 U1Jupb.j!b' 

~ flU1fiU1{unt.fiJnL'iJ(!t u.J'f 6/:'iJU1f!:.tu111w'tw'iJe Ulbz_b'fhil! !;, .j!Ul'iJp np 
n 

k nt.'isw'tw1f!'is, J.!"'bft np t.U1J°U1aw{is P~p'imL[/tp flbnpbJ'ft 

J ! ~mp.( I : - p I ;?; € ) = 0 I 

t/..bp91[U1J-J.!"'Jfrb 'fPu"fbpuf!Ul'b' 52 -'b, 'bm/il"ibu "fUluriut.U1~u1'is Jb­

d-nt.{JJnt.b !;. npnz.b'is,e 'bpw J'wflbJ'U1111p~w~iub u"iiuunLJ'f! /,_ 'IP""fbp­

ujiw'b: U.1'is qiupbifr I; 'lrbl llbur"-J"'L 'tbr"i' 

J=l 

}: x~ 
J = l ---'----

n 

s2 = __ ,_·j_=_1 __ - x2, 
n 

j-

+ X:2= 
n 

(520} 



n-1 
E( S2) = -- 0 2

1 
n 

(.'521) 

SbufrnL/I b'h.f!, nr 52-t- a2 =D(X) w'ht:.m1ur 'lfruUfbrufrmtfr t.mJ'wr 

UJ'bz.h'lhtfi q'hUll)UJUJUl~Ulfi zJ;, PUI 19 .[!whfr n r 

E (-n s2) = a2, 
n-1 

n 

~ (Xj-X)2 

52 = _n_ 52 =-j-_1 ___ _ 
1 

n-1 , n-1 
(522) 

,J'bJm[il 1m'he o2-nL fimJ'iup iur11b'is wb;_h'l_blfr Cf'bwf:.wmw~mfi !;1 fi'h-JUJ.bu 

UJbuwb.[! (479 ), b[,Jb a J'w[ilbJ'murfiqwqUlb UUJ.UIUnl.df! r:.UIJutbfr I;, 

tfbr9 tf.wd- f-'"trii 'IP'"~1.brufriu 1; t:.iuii7 fruwiimJ' s~ ,rbJmfl 1mtf!. S~-'b w"h -

2b'lbifi 'l'bwt.uunwqwfi I; m'ht:.w1ur o2 'lfruUJ.bpupmJ/i t.wJmp1 .[!wiifr np 

( 
t (Xi-a)

2
) 

E(5~) =- E i=1 n = __ i=_t_n ___ = -~-2 = o2, 

n 

D(S 2)= -
1 

E [ L ( xj - x) 2 J2 n2 
(523) 

j = l 

n 

A= E [ 2: (Xi-X)2]2 
J= l 

n n 

A= E [~ (Xi-a- x+a)2 r=E[ 2: (Xj - a )
2 

-

J=l J= l 
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n n 

- 2( X - a)~ {Xj-a) + 1: ( X - a )2 r = 
J=l J=l 

n 
2 

n 

= E [ ~ (Xi-a) 2
- --;(~ (Xj-a) f + 

J = l j-1 

n 

++( ~(xj-a>Yr 
j = 1 

n n • 

A = E [ ~ (xj-a)2 
- +C }-: <xj-a> )T, 

j=l J=l 

Zj= Xj - a, 

nrnil9 f.1UJ'wp, 

j = 1, 2, ... n, 

j=L 2, ... n, 

A = E [ t z; - +c ± Z; )']'-
J= 1 j=I 
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Y.1JJ l'uuzi[/t umtbini[, np z1 k. Zj UJ_IUUlUJt;UJ~UJh tfhJnLfilJnL'ilhhp'il 

UJ'il~wfu h'il, i =/= j, k UJ/'l- Uf.tuurluunn1[' 

i =f-j 

i =I= j, k = 1, 2, • · ·n, 

ll 

= L E (z~)+2 LE (z~ z~) = np.4 + n·(n-l)p.~, 
j = l i < j 

n 

_ L: E (z~) + 2 L E(z~ z~) + 2 ~ E (z~zizj ) = 
j=l I< j k, i<j 

= np.4 + n(n - 1) P.~' 

E [(t z~ )
4

] = t E (z; ) + 6 ~ E(i~ z~)=np.4 + 3n(n-1) P.! 1 

J=I J~l <J 

Uurtu9iJ.uu) wpJb~tbre mb'lw'lrhini/. A-p wrmUJt.IU 11.11111 p ,,wt Jhp_, 

'1. mn w fl w f, .p 

A= np.4 + n( n - 1) p.~ - + ( np.4 + n(n-1) tJ.~ ) + 
1 2) + -(np.4 + 3n (n - l)p.2 , 
n:a 

iJhnw'lfbu, (523) -ft Jht. urb'lw'lrbini/.1 ~nLfil/twfi.e 

D(S
2

) = 114 +(n -1) p.~ _ 2(p.4 + (n - 1 )p.~) 
n n3 + 

(n - 1)2 
---r-: n:i 
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qu11/ 

/J-4 - /J-2 . 2(p.4-2p.~) (J-4 - 3!J-~ 
D(S2) = 2 - --- + ---

n n:i n3 
(524) 

ll bJ p 1/nif 1/rn rabrfi c1 u11liu'i11u11 s2 'IP""l.Lr"f"u iii J'nuiuu/nr wr­

Jb.pe' 
2 

D(S2) ~ f.L.a - P.2 , (525) 
n 

... 

D (S~)=D (-'1 - s2 ) = n (ri..J-,u.~) 
n-1 (n - t):i 

(526) 

ll1JJ' s: l.lf.U1u11u\w~wb J'b<lm.fJJwb bfJ.wurJ'wJ'p 'i/irwnbinif !Jbpfr-

2£.fr wbl;wif_wumpm.p Jnl.b[!J 'iuuitubU1b,e 

npuiln1 E-e_ 9wb'iU19U1J f!pi/_ !;1 ll1u w'iil;w1/wuwpmfl1w'ii J'b2/ wb9'iih­

ln1./ UU1f.J'wbpb' bpp n-{! a'fUlnLd !; wbi/_bpp_11Lf!JlllbJ h f.w2iffr umbhtnif 

( 526) pwbwak[!1 lfuibnul b'b,e 

Jim P( I S2 -a2 I ~€) = o, (.527) 
TI-+""°" I 

lim P ( I S 2 - a2 I ~ E) = 01 (528) 

ll/""f.frunif, bf!b +nrabrfr Pfii/e aqurnLJ' t; w'b1brznLPJUlb, ilftw­

t/.nrfi a'tUl"'l t.UltJ.UlbUl~UlbtlLfl 1w,/ p 'iUlrbifi !; U[b'lbb np x UfU1111Ult:.w-

4w'b Jbd-nL/!/wb wbf.UIJU1 'IP""Jbpufiwii' a2-'b, $Pl !; mwppbp1jnLJ' S2 

,/bJnL/!1m.'bft91 ~buikU1pU1p' S~-b h S2-ii U1Mw1ui D(X) = J
2 11ftu"Jbp-

ufiU11/i nLbwfJ.w1Jiii 't'bwt..wmw'iwiibbpii b'b: llbJ f!i/_n1[ -.pnpabp/t Jiu­

JU1iiw4 fiwrbifi !; U1bt'.w1m a 2 'IP"Ufbpupwb pn/uwpfi'bbi fir S2 'fbw­

l)wmwfiw'b n 1.: 
.P'bbwp4hinif wiJ.bLfr piupJ.p 'i'"P'lP qbp91jwJ.ewJpb ,/11,/bbmbbp[!J 

fJ.wpbLP !; 9m./9 1.nwb np pu11JwfJ.wb 1fbJ {J1Jni/_ pnplbpfi JwJ'w'bwq 

mb'Jfr 1n'iJp Jninwqn [' /)iuqwuwpnLp JllLb\ "fUl'!'Ulf,.Ul~UJb ,/bJm.[d JW'iJ 

wbf.U1J111 fJ.b'buipnbiu~Ulb JnJ'bb111bbpp h f.U1dU1"fU1mwuJuw'b qbp9qiuJ­

$w tfi'b J'nJ'b'ii111'bb rfi J'p2h1 

72. Ubl1WJU1 tqwpwtihmpbp~ q.bwtiwmw~wbhlipf!: Unqnpiupwp X 
uiu11nwt.U1~wb J'bJnLf! JU1b piu2fuJ'wb lp11Lb"-9fiw'b Uf.IUpm'bLUfJ.nLJ' !; 

npn2w'i/t l;wumiu111nLbbhp, npn'h,e 'inl_qnuf b'b pU12fuJ'wb . UJ.iupLUJ'bur-
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phr• orfiblllft_1 • '£nrdUll ptu2_pnf tub lpnL'£ft9pwb UJUlrnLbw~nLd !; pu.1;_/u­

J'wb hpft_11L "f.UlrUIJ'bUlrbr' a b_ J > 0, fiuft pp'imJ'm4iub pw2/unL1f[!' 

J'bft_ UfiuriuJ'bmr' p > 01 

U.1uUlb'f ft.f!.'b'hiurfth'b.f!. iu!'f UJmrmJ'hurrbrfi 11'bwt:.iuUJmft_w'b'hbrfr 

ft_mnnL9J'iub /u'b'JP('{!\ tfrnri3.hrfr IUI''flllLb.f.'bbrfr Ull/.JUl[bbp/r91 b(tfb pw;_fu­

J'w"/J lpnL'hft_efrw1fr UllHl.[!f! t.w!ur'b.fi !;, fruit_ 'bpm J'bz J'm'bn'l "l.wrwJ'hUJ­

rbr'h UJ'bt:.m1ui b'b: 

U.1uUJfrun1f., x UJUlU1UJt:.wft_w'b J'bJ-nLfl JnLb'b nL'bfr F( x, el, 82, ... ek) 
nrn;_wftfr pmzfuJ'wb lpnL'iJ~9frw1 n11fi J'h2_ J'mbn'f 0 1, 8 2,' • • ek UJWrUl­

J'bmpb r'b U1br.m1ur b'bt Un x UJUIUIUlt;Ulftlll'b J'bJ-nLfl /tub 'hft_wurJ' mJ' p 

ft_UJurwrt/_mJ- n w'bft_Ul/u 1fmr'3.hrf! urtJbL b'ii 

X1, X2, ••• Xn 

t/_hp9t[wJ-.[!.U1Jpb pmqJ'mfl fllLbf!t "ltut:.U1b2t/_nLd !; ft_mnm9b[ UJ'ht:.UIJUI\ 8 1, 

02, ... E\ UJUlrUJJ'bUl pb rfr f.wJ' wr t:.wJ' UIUJUIUIU/Ufuwb 'l'biut.unniuft_iu'b'bb r'. 

'twriur1ph'b.[! UIJ'f fu'h1irfi fnLJJ'w'ii br~nL b'lUl'bwftt 

llniu2fi'b b'liu'i.tmftl! ftn1t/_nLJ' !; <rJ'nJ'b'bm'bbrfi b'lU1bUJftJ>. Wf'f h'liu'bwft_fr 

/;nL{rJJnLb'b w/b I;, nrJ pJ'm'iJtufntJ 1.Ubf.U1JU1 J'nJ'h'i1mbbrfi CfbUlt:.tumtuftwb-

bbrf!i ftiurbtfr !; 11mtubU1[ 'biuk iu'bt:.w1ur UJwpiuJ'hurphpfr q'bwf.wurwftw'ii­

'bbre' .J!."''bfi np JnJ'b'bm'bhrl! wn UJwr"'J'hmpLrfi f/:im'itftefr"'"i.ihp'ii b'b 

E(X) = a(B 1, 8 2 , • • .ek), 

D(X) = b(E\, E\ • · · 8k), 

E(Xt) = rr1(8v 8 2, • • • Ak), l = 3, 4,. ·. 

(529) 

u. JU t:.u11jun: UI !'"'fr! 1111'h hL r ,, ,f,, p_ m'i1t:.111 !"' ,r /r 2..P 'i1 "'t"lli .[!/! J 'I /111 "'''I'" /r m'i1 

k J' n ,f L 'i1U1'bL l'l! 1fr11/11111 rfr'idi l ni/ fr r'· 'j, .'I f.111 J' UI "I.'"""" II /11 r11'ii t.ru 1111 'i1 ft 1{i1111-

f.tum m/1U1"i.i'bL rn1J' x, s~ J ITlk ( l1m1f 11k) 1fl1J111 {J JllL 'i1'id. !""'' l111urw'i1111'i1,e 

w'it.t:.w!u' 81, 8~, ... ek "l"'l""'ff,m1•'·1·/1 f.1111J'm1111U111t1111/11w'i1 11'i1111f.111111111-

le~1'b"i.i/,l'fr t:."',r m I' r.1, "''' !"' L r.w ''"' ,, '" 1111111'~,/, l'f' ,, /• 11111/; ,f I!' 

(:;,'JO) 
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nre S11 02, ... ek-brJt 'b~UIUldlUdp imd-blni/, ~uurw'bw'b.J! npn'ilbifi 'l'bw­

l)WurlU~UJt'bb rf!I 

• U.'hf.1.111ur ui1.urmJ'burrbrJt 'l~"ul.wmm~Ul'btbrfr '11Un111._9 Jmt J.r~r"r'f 
b'l1.u'b1.11'1l! 'intifmJ' !; '1:-6.zJUJpur1.u'hJUJ'bm{JJ1.uh J'U1.[!u/tJmJ'/t b11w'hw'1»1 

lln b'l1.u'bm4fr u'iqpm'h.e'b WJh !;, nr 1frnrabr,,L1f uurUJsif'"J- X11 X2, ... Xn 
1.upJh.e'bbp[! /;w'h11/111m'bm,/ L'b uimurw/)m~w'b Jbd-nLf' JWh 1.11J'b'bw/)u11J_m­

'bm~m'b mpd-b.J!-'hbrl!• ml'I uiiuurli.iuri111/ w'hl)mlur M[UJpmJburrbr/t UJJ'b'bm­

L'"'/ 'l'bml;mmm4m'b'bb rl! 'tt/t'bbt UJ 1'b IU r 'llt.[!.'bb ['/!' 11pnh9 'fb"i.[!"L,f 

1fnpJ.bpnLd uurw9i/_mJ- (X11 X21 •.• Xn) wr'l-Jll'-"'.[U!. Ji111.."1Ltm ,fbJ-IUlf"'-J"' 

f.111q1.u'ilw'1UJ'ilm.f' !"'-'bl!: 

&wpw'Jpbh.J! w1u b'lwtUJ/Ll! UJJb tjbUJ..J!P t.1.11Jmp1 bpp Uf_murwf.1U~mb 

JhJ-nLf'I J"L 'bl! 'IP"~rlun UJ.WurUJt.m4wt JbJ-11Lf'I 1111..b !;r X Ufmrn111l.iu/1iut 

J'Umfil J"''b pm2fuJw'b opb'b.J!l! t2w"1UJ'1bt.e p( x/01, 0 2, 8k )-nq, w1uJt'b.J!t' 

(531) 

x 

k 8 1, 8 2, • • • 8k JbJn1..f'1r11..'b'hbpf! pw2fuJ'mt Ufwp111J'burrbp\ lt'b: 

o.,u 'l"UJ.JJ"'-J n mb~Ulfu t/rnpJ.bpn1..J' (X1, x:l, ... X.:1) UJI''fJ"LhJ!/i ~w'b­

'lbu 'flU[nL /;wi/_111'hm~m'br11..fJ1n1..'b[! piuqJ,.Uf.mm~Jm'b {rJbnpbJ"Jt /)111JwJ.111Jb 

"'" 'bJt 

(!J32) 

fJ 1'hb 1n1_ li.2J' mpmw'bJ' ia'bnLfl J"''b J U1.f!upJ'mJ'p u4qpnL'b.[!p91 0 1,02 , • • • 0k 
UJ1Up111J'burrbrf! Ufbm.p !; 111..'bh'i.Jm'iJ IUJhUf_pufi mpefb.J!'bbp1 nr UIJ'I /)w­

i/_uihm'1w'bnLfl JnL'bf! uurU1'biu J'bJ-Ul'l"LJ'b mpd-b.[!• 'II''" f.mJmp ,.',,l)pw -

d-b2ur f;, np 

~11--=0, 
002 

(533) 



{nL<tbim/ IU/U upuuibdf! tu'bt.iu1UJ e}J 0 21 • • • ek "f.IUplUdbmpbpp 

t4wmdrudp1 ftu111iu'biub.[! 

0 1 = 8 1(X1, Xz, · · · Xn), 

8 2 == 8 2 (X1, X2, • · · Xn), (534) 

. . . 
ek = ek (X1, X2, • · • Xn)' 

b[db '"lu iup<l-b.[!ilbp[!1 /ipn.[!1 P0 (;<1, X 2, • • • Xn/01, 0 21 • • • E>k) q,nLilft­

ofru./il 'J'"ra'i1n1_d biJ JbJiu11.m1il1 IU"flU f:.b5J9 IU/U iupJ-b.[!iJbpf! r..Ulil'Jfr­

UWilni_J b'b wilf:.iuiur 0 1 , 0 2, • • • ek "f.IUpwJburpbrfr 'fbwt.1U1111Uft1Ui15Jbp: 

( 532} :J>milft9piuil ftnt_i[nd I; -6.zJ iupuiiuilJ' w'bm[d J'"il lpm'bft9pu11 

U/il 'lb"l..[!."'-J, bpp X "l.w111iul:.wftw'b J'bJmflJmhb wb[!5''}-t.iu111 "l.'"-

mwl:.w~iuil J'hJm{rlJmb I;, (532) -6.zJwpurwilJ'witmfifJ'"h :/>nLilft9fiw1ft 

tupmwf:.U1Jurmp JUlb Jb l_ p(x/81, 8 2 • • • ek) lpmh~9piub 4lfrbp "f.WU11Ut_1U4w5J 

JbJnLfl J'"b /u111m[d- /nLil[!t 

0 r" b UJ ~ 1. x UjlUlnlUt;UJ4wru 1/btJnL[rl JnLh'ii nLilfr 9tn9t_w1fril f!U12_­

fumJ' 

F(x) = j o, x ~ o 
l I - e- r- x, x > O, 

nrl! UfUlfnt'bw~m J I; 8 > 0 1ubt.U11m UfU1r1U1f1iU1rl!' X-/i JwfdhJu11nfr­

ftw~U1b u"l.wunufe' 

OD OD 

E(X) = .fxf (x) dx=E> f xe-Hxdx ==~· 
0 u 

"tJ ,, Ill J 'I J mfil b J' UIUJ" ''"'4 wb II "I"' ti 1f 1115' ljb IUt.111111111/1wil I!' 

x == 
n 

llu1U1fr 1fn1fL5111/i1Lr/1 L11'115'111ltf1 f:.w1fm~m/i1 8 "/utpu11f!,,;,1'/' (0 'l';,,,,t;111-

mwl1m'bl! 11u11U91/uuf I; 

- 1 x =-::::-
1-1 
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1 n 
8=-=-----x , ... 

L.J xk 

0 r ft'£ UI ~ 2. x Uf UJUJUJt:.UJ~UJ'b J'bJm_p im'i/iJ trL'bfr fl/nLUJIJUniJfr PUJ2/11-

J' UJh opb'ii.f!l!' a> 0 wM'"J"' "l"'ru11fburpnq1 n wiJ~UJ/u 1ftnpabrfr wpw 

'IJ"Lh.[!f! uriJ.bl !; 

X1, X2 , • • • Xn 

iJ.b rsiJ.md-.[!"' 1fr'ii pwq_J111_fr/ 1mJ1e1 ~w'hfr np fl/m_wuun'iift pw2fuJ' w'b opl/it,efi 

?fl "f .[!nl· ,/ 

ax 
p(x/a) = P (X = x) == e-a -, 

x! 

·--... 
x3 1 X 11! 

a x ,+x2+ ... +xn 

X1! X2! · · • Xn 

d;_J'wpuiUJhJ'whnL[iJ JI.Uh J'J.U.[!_UpJ'nLJ'p b11mhiu~fi f..wJ'UJ~WJh a whw 

f..w1ui Uf1.Upu1J'burpf! Uf.bur.p !; nLhb'bw '"J'ii"lfruft mpJbJ!- 1 np Pn(X1, 

X2 , • • • X11/a) {;.zJ'wpuiw'bJ'whnt.fd1w'h lpnLh~s/1U.1h Lf1'iip J'bJm7n~1'£e1 'l-p1.1.1 

f..mJ'wp w'bf:.pwJb2m !;, np 

_a_P_n_( X_1_,_X---'-2 ·_·_· _X_n/_a_) _ = 0, 
oa 

- n·e-an 
aX 1+X 2+ ... +Xn 

X 1 ! X 2 ! · · · X 0 ! + 

_ n + X1 + X2 + · · · Xn = O 
a 



11 

\"" 
~xk 

k =- l 
a 

11 

firl!I'"l"J- '1'"!''1" 11-1d11-1'i1y1m1fi Jfar119n1_ l1ml'btfi !; .'-J"' !9 u11n1, nr 
ut11U-19t[11-10- a-fi UIJIJbJ!{!I farnJ!, Pn (XI' X:: , ... X~/a) :.u11/_u/i.Jm~in'bnL­

p !"'ti! 'l"'I'~'b111 J' l; ,f bJ "''l"' (it: 11 t.u "I fr un1j, a UJ w pint!L m /'/' 'l'b w/)mtnwf1w-

te ~Lfi'bfa 

.-J.b I'H'i mJ .[! UI Jf h ,f '12/r'be: 

11 

I xk 
x = k = l 

n 

()I' fa 'b 11-111 .'J, X UfmLT1w/)m~m'i1 1fhJ111{rJ J"'-b'b 111'bfi 'bnr1J'wl p111z/11m,/' 

(X- a ) 2 

1 -~ 

p(x/a,:::) = - .. -r--e 
a v 2;-r 

/11111111/dtwt!r, n11/r ab :7 ul'"l"",/L111rLr'i1 m'i11)111!'" /,'ii: n 1115111111/11 1/inp­

J.Lr/1 "'l"ll"'"'.J!/! 1n1[LL I; (X 1, X:;, ·•· X11 ) 1/Lt'.'Ji/ut'~.J.!"'!Vi1 l""'lJ'm ... 
[il1111tp: (X 1, X2 , ••• X11 ) n-;11-11/1111'i1/i ,,,,,,,,,,,,r,"''t"''b ,fJ,,),,,frlt"''b /11inn1_-

I" !"' 'b
1
, '""''" 

II 

_..!:__Yc xk-a):! 
2 ~2 ........ 

---~- e k-1 

Jl 

( 2:"'.') !. '.;II 

/1°;t1'11111111111511J'111~1111 /J fnlfi . 11,/1111111 'i1,p/1 t:.111'i1111J.m/i1 mht.1111111 J /1 ':J 1-JflU­

f'"llf L,,, ,,,,rt~ ,,, 1, "' ·I! 1_; ,,, it1.''i11u'i, ,,, 1,i, ""' "P 111 r" 1 • .J! 'i,J, ,, , ,, ,. £.. 2,r'" ,,,,,," 'i11J' w-

t,,, /cl t "''i1 j> 11 ( Y l' X :: , • · • X 11/ a, ::: ) fJutt 'itfl!J /1111 'i1 1 fa'i1 /r ,fl, ,) 11111111 (i1 I'. 'If' w 

t,,,, ,f,,, I' 111'i1 t. I' ""I/, 2"' t , "/' 

( l' 
0, 

, a 
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~u11f 

11 

::;11+:::(2>.)~ 

!1 

_!_\.,(xk-;if! 
e ~;~-

k - I 

II 

_ __!__ \.,(X . ?_ 

~· ; : - . k - .1 ) -

k-· - 1 

11 

~xk 
k~ I x, a -

n 

'.)''..! - ~--------=S'.?: 
n 

l1mf'Lif1 I; 11111111.'f/'lJ "!' 111111H.111Jmt} w11J/,,p'i1/1p[!i fr1m.f! 1 

p II(:\ 1' \ ~J • • • x 11/ a J ::; ) :p Ill ~"1.'lfr w'i.t 'I'" /'a 'i11111f /;'it 1f111h11q111 1'i1: :..1.- mb IU ... 
\ 

/1-Ulf< 

a=\, 

fJ. ! 11UfP11 u1/, b ;_if w 111111115, ./11151111 /d ! w'i1 1J' 111.J! 11fr 1f 111 tl fr L 11m'i1 ml/I! 1111/ J 1u l 11b UJ­

.J!lll ,j' "'" L .'I UJb :.m !"' a = E ( x) "I"' /1UI ,fl,"' /'/r ;;,/.JI, UI I' 111'i1 21.- ,,,,. l /r /., 
111tm~111Jfrt 'f'b111f:.w111111lr11t, /11111 ::;'..! = D( \·) ·~'"l"111lbmr/r t:.u11f UJ/1' 111.hw., 

IJwJfoh Efbtut.mwwl1w'it: 

&~1urwqpt/_mJ -f.;1f 1u1w11u'i.t1fiu'ii111_f'J JI.Uh 1fw.e11/rJ'11uf/r L7iuhm~l! l1mrbtft 

!; ~.ftr1m1bl 'bmlt. hr~tm1fr UJ'"t11ml:.111~111'it 1thJ11Lf<it"'-'i.,'itbr/r 'it~111urJ'mJ'p1 

'1-fr9"'-.f! h r~l '"''' z = ( X.1 y) UJIUU1Ul(,U.1~1Ub JbJ-111.[J JIUb t.11.1t/_mhU1~1U'i1m­

fil 1111_"b'hbrfr pmzl1111uf l! mp1J11uf I; p(x, y /8 1 , 0 2 )* lpnLh~.'JP'"IP J'frpn9n1/ 

* "Jwp1fnLfJJru~1 :.u11fw1• 11w!'.,1fm'bu11/1wq1n1-1l L~'/! bp/[nL Ufwpuufkmpl.pn1/. 

iu~tl.p/~ I;. np 1•E1••fwJ 'JW"''"J"' fJJnL'b'bhre 6h_m L'b 'bwb. 9w'h~w9w~ p_if.n1 "LW­

['1U•lhmpbpf :.w1f111[•; 

354 



(fwmm[J JllL~ 11"'.t pus2p,J "''h orM.1.f!), npml.u1_ 8 1-f! /, 0 2:...l! utb~ 11.n 
"1-usp-zuzfhUJrbl' h'in llrn;_b'h.f! UJJ'l- u.1'ht:.iu11.r1 "JUlrUIJhmrbrfi ct'hUJt:.U11.11u.1~u/'h-

1Jbpf!' b[Jh t:.wJmhp b'b bf'lflunp "flUll1UJf:.utljwh J'b<hn{<IJut'h 'b~U1uufU1i.lp 

~-UU..11Ulr1Uld J1 mb~Ul/11 1p11pdhp/1 Ulf11f JllLh.[!hhpf!\ 

Y1 , Y~, · · · Yn' 

-A;_JU1f1U1U1h1f m'h111 /d J"'h lpm'hlt,'fftUJt: ~wdutdw/ii -6.;_J'U1[11n1U'iuf U1hfll /d J'"b 

Jw.[!upil1111f/t b'l"'hw~p H 1 b <·\ u1u.1pLUJ'lunrbrl! utfim/• 1/i'i1/;'i1 "'J'bUJf!­

u p'IJ 1 n pUf J. u'lp UI Jlf {;. z1f UI f"" u1b1f mbmf<J JWh tp Ill h~9p111'i1 f!h IJlll.'i.1 /1 p [' 
JbJ Ulqm /iJ wrfh.[!/!: 

73. <l>nf!pwqnqlJ f!Wnwl1nLupuhr~ hqwllw~~: '"l'Y"'.J! /,pff}_•u1ft 

Z ::=:: (:\ 1 Y) 111U.1111wf,wf1w'i.i 1f/;,)111f<l1111'i1'i1 1111'huf/111p'i1 /; 1 "/' X-/r t.11ll/_w-

'i11u~UJ'b111f<IJ111'i1hh/1/r f(x) /11111111/J1111.hf_' .'f"''i1l1m.'JUJ'} t '4 l_/1 u1mp111'hwl1111J 

w'i.it:.w J"' Uf "'l'""f b1111• 1 /111/1 Y -/1 "I"' 11f 111'b U.J~us'i.i /11m111 /d !"' b I! b 11 p1f Ull 

/11111111 /d !"' 'b I; 1 r1 'i1 'I 11['Ill1f !"' {"" .f."11'i1} !"'I' lp /• .J~" mt't ';\ -/• t:.wJ' 111 [' Y -Ji 
"/"' !'f m'i11ul1111'i1 E, ( Y) 1f w /d /, ,f mm /1l1rul1111'i1 11111w111111f I! 1f /1 !J uthlJ"',IJ"'J 1 
I!""' "I'" t'"''r L "'I''',,,, 11ptp/, 1,1, 'i1 .'lh ti•' 1> ( X J a, b, ... g) :p,,, c;,11.'J/"" I;, ,, l'­

ur h 'I a, b, · . . g- 'i1 11151 !),,, J"' "I"' I' u11f /,,,, 1,/, I' /, 'i1' 

Ex(Y) = c.p(X/a, h, · · ·g), ( .;:n) 

/j',,,,,j'""fn11wU//,11 1 11/d/, Z = ( X, Y) /,/,//}1111/1 "l""'""t:.111~111'11 1fhJ11L­

/t1 J"' j'I.' /,~1/rl "'l'll'f 111.1J' I; j,,,t,,f'"'I f ' "' 2/,,1J'111'i1 1 "'"/"' f ( X )-11 111r111111t:.1111ui-

1J1111f I,- (l.'JO) 11111h111df1111/, /111/1 Y ,,1,,,,,,,,,t:,,,,f1111f1 ,f/,,)111/JJ'"j' UJ"'!'lu1-

'i1111l111151 /11111111 frl t"''l't!' ( 1.1 I) l'"''i1111d/11,,J_1 "!""'' 'lft!J /,,ll""ll"'Y~""f /1'11.e, nl' 

Ex(Y) = b+r l (X - a)1 ( ;;,18) 
'."] 

"l""L ·1 a, b, = ~ 1 ' · , r ,: /,,),,, fd 1,,,'J,'J,/,1,1! J, 1,111.1U1/• iJ,,1.,11111 p1uz/111fwt 

MJ UI [' 1111f1111111 l1 I' f, /; -;, : 

355 



t:'b7C.m'bm f' 'II. Uf .J).lll ,f Z "J'""''"t.ml1"''b. JLJmfil JUl'k L rla_w1fr fuuim -
[d J,,, 'b I!\ 

l 
-

9
_., jy-qi(x. a, h, · . · g p 

1 ~J~ 

f(x, y) = --..:-= f(x)e 
J J ~:: 

n 

·- -
1
- ~[Yi -<p(Xi 'a, b, · · ·g)p 

2;:l ~ 

( ;;,1.')) 

(S.JO) 

u.!" f/>m'bl19frw1fr J'l.r~Ul'flllJ'b tfr'bh[llL f.u11f111r U1bf.r11J<ll1zm I;, "r a, b, ..• g 
'If"' I"",//,,,, l'L I' I! 

( J-J1) 

i-1 

l/nnhlJ9frU1'b 11w11A'bM1 J'p'bji1f1111J': 'ti'"' /)wJ"'l' U1'bf:.1uJU1 a, b, .•. g "JUl­

l''"J/1 Ill rh re 'lfh ,,,./! t 1, wtf UI l""rb'b 

c)ll' 
-=0, 
da 

c)\j' 
-=O, ... 
ab 

u•r 
-=O 
og 

(.U.2) 

l;U14_U1111ur111JhL rfi 11fi11utluf /r'ii: Sb'f.Ul'/l'hLn1J mJm*'ii91m/iiLrfi 111rJli .[!tb rf!1 

UI J'I !:.tu1J11111wr111 J''bb rfr II /111mli ,f I! '1CJ-r•Jfr t.b UI" JIU L 111/w .J!"'r 

a5s 

\ -, iN 
[Yi - .'f(Xifa, b, · · · g)] - = O: 

da 
i = 1 

n 
\., iJCf 
. . [ Y. - r.D ( X ·/ a, b, . · · g) ] - = O, 
~ I l I . Qb 
i=I 

• • • -: • • • 9 • • • • • • • 

n 

~ [Yi - 'f(Xifa, b, · · · g)J ~ = 0: 
1'g 

i - l 

(54.1) 



Y=<f{X/a, bJ ··· g) (544) 

t.wtf.mumpmd[! 'bbp~U1Jiu9~111uf I; Y Uf1U111wl:.iu~iub 1fbJn1_{i/Jtub llU'f-pbuftmJ/t 

11frJ-l! l!uur X-[t1 llJu"lfruntf., bp b Y UJ. lUUHufi rnl1 mG tfb{)·ni_p JllLG~ gmfi­

lpugm~ X-11 h.wtfmp nLGr nmuurnnnmfi flllUu1bpujrn1Jilll h. (544) n_bqpb-

urmJml Gnptl\u1 pwzJunuf, umpu nbqpbu]nuJ!1 lhmltuumptfmfi tfb2. tf~m­

Gn11 upuptutfbmpbpe umwg1lnuf bG (543) nunJmumpnufGhpf1 u]rnmhtf{19: 

Un t.iutf.muU1p11LJlihpfr uftmnlufe l1n1tJ.nuf I; Gnptfmt h.wqwuwpnuflibpr 
ufrnu1b1.f: (541) U1p111iut:.iu1111111_fltmb t!friiftJ'1rLJ' 1/r~1h1l! ~m.-,_J'nuf I; tlrnl!pm-

qnLJU~mnml.p1LUf1Ghpft b'lwGml1f1 uliqµ111..Ci~~' mJb I;, np bpb Z=(X, Y) 
u1 wmw fi wl1 w Ci t.fb~nt. p J w (i Gl1 wm tf unl'p lpumru p1l w<°)· t}rn pnb p 119 um mg tl bi k 

(535) llhpgt{m~_p~, mUJ.m npnz upuJ1fmGlihpf1 qbuipn·ur (544) nhqpb­
urmJl1 q()p 11.wqwuwptfmG 1.fb2_ tfmG.nq rnG.ntuJUl U{lU}llUUbmpbpeu1hm}! }; 

Ir Ghfi lUJ Gui rur G, n ruibuqr y -11 'l]nml mo mpdh1~ G.hpj1 }1 Gpw U( WJ t.l'tu­
GwlJ.wG tfp2,p G wpdbl! Gbp {1 2 b'l nufG b p 11 ~mn m lpnu !1libp11 q nuf mp~ t lll1(1 
t~nl! p wq m JG~: 

1'Jr9"'-J!. nbqpbupm J/r 'f-pJ-fJ tnbft l:.bmk J"'l /:,u11/muw11111 tf I!' 

n 

j = 1 

n 

~ [Yi - (aoX~ + a 1 X~ - t + · · · + ak--iXi + ak)] Xi =0, 
i - 1 

n 

~ [Yi - (aoX~ + a 1 X~ - 1 + · · · + ak 1Xi + ak) J X~ = 0, 
i c-: I 

. . . . . . . . . . . . . . . . . . . . . 
n 

~[Yi - (aoX~ -l- a 1 x~~· + · · · + ak-iXd ak)] • X~ = o 
i =I 

( .J.J:,)) 

( 3-Jfj) 
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n 

i = l 

n 

n 

i=l 

n 

n 

+ ak -1 ~ xi+na1; = 
i"'I 

n 

n n 

--fak~Xi=~XiYi 
i=- 1 i=l 

n n n 

ao ~ x;k+ al L X~k-l + .. ·+ak-1 L x~+l + 
i = 1 i = I i = I 

n n 

+ 31; ~ Xf= L X~Yi' 
i = 1 i = 1 

n 

i-t 

(.U:i) 

'1wpbfp f; 911LJ9 U1Ul[J np UIJU 'fJUIJ/rb ufru111bJ'fr r1Jw1bpJ'phU1'iJU1(! 

'l.I'"!P9 uiwpphp f;. t:.b111LU1pwp 1 uJru111hJ'f! ~nL'iihtw J'b~ lnLJnLJ' w'b­

l)UIJtn "fwpwJ'burrbrfr b~wurJ'wJ'p, nre f:,b'b9 ~Lfr'bp npn'hbifr L"LJ11ufe1 

{mJhln1 IUJ'f upu111hJ'e ao, al, ... ak w'bt.w1ur'hbrft b~1UU1J'U1J'p L. urb­

'J.IU'l-f'bl111[ u111m9wd- mprfb.p.'bbpf! ( 545} t:.wt{wuwpJ'w'b J'b2 1 f1uurw'bw'b.[! 

11h'1:rbupw JP t:.wt{wuwpmJ' /!: 

lfwu'bwi/_np 'lbut.p."LJ'1 bpp nbqrbufrw'b '1Jw1/r'b f;, w111/t'h.et' (5-l:S} 
f.wi/_U1umpmJ"b mbp 

y = aox +al 
uibu.[!{!i ( 54i) /:,wi/_U1ump11LJ''bbpfr uftuurhJ'I! ~Lft'b/t 

n n 

ao 
\., 

xi+na1= ~ Yi 
~ 

( J.JfJ I 

i = l i = 1 

n n n 

ao ~ x~ + a1 L Xi= ~ Xi Yi: 

i = 1 i = 1 i= l 
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lf Ul9 'bbtntf X k Y tJ.hr9 r/_UIJ-.[!U1 tfi'b J'fo2foit'bb I'l!) t.mpJ'wr I; ,,/, 'lrb 11fotu tfo 

{ 542} l:.iut/_UJuUJpnLJ'[! qpb[ f:.bu,/,1._!rnl uibu.entJ' 

y -Y=a(x-X}+b: ( 5/W) 

n n 

(S5l) 
i = 1 i = l 

n n 

n n 

;= I i = l 

11 

b=O, a= 
=l 

n 
r:;.-;2 J 

i = l 

11 

:159 



a= P.11 

- Sr - -
y - Y = -· p. 11(x - X): 

Sx 
( :j,j.J) 

tJ'm'b a£..m/, nuzrzm'lftd- nbqrli1ifru11/t 'lbUfJ!mJ' l1U1rbLfr I; nrnzbl 

X-p nb11rlwftU11fr 'IPJ-l! f!Ut.n Y-/1. . 

x - X =-= ~ p. 11(y - Y): 
Sy 

Uurm9 qmJ nb'lrlwfrw1Jr 'lJbrc tht t:.U1J'ctq'hnuf, m'b9t,,,J bt M<> 

( x Y) ~burnt/_, £.. trwt9 Ulb~JnLbWJPh qnrd-ml1/t9tbrft mrurm'l-l'l"'ll! 

1.hurm.el'JJPI' I;, np nLrztzmqfrJ nhlfphuftwifr 'lb"l.emJ' i/rn,J!pmlfllLJL 

.emnw~nwft'bbrfr luzwbm~ni/_ J'br uurU19 mt} (.5.54) k (5SS} 11bqpbuftUIJP 

qd-hpp t:.mi/_wumrnL.rbbrf! bnLJbh bt, phi_ np tJbpl111LJ' mpUJwJmd- urbuw~w'b 

nbcirhuftwift qJbpfr fawtJwuwpnuftbrf!: 

7 4. lwl),wq.nqb qbwfiwmw~wbuhp: X UfU1U1Ult;Ul~IUt J'Mm[il 1w'b 

p(x/0) /uUJmfl1nLbf! uiwrnLhw~nLJ' !; J'h" e wC,,t.UIJU1 "/wrwJ'bt.np. X-fr 
tlruurJ'wJ'p ~111u11upwJ ifrnpabpf! mi[bL b'b 

i/_hp9i/_wd-,ef!1 8 U1bf.w1ur UJ.mpwJ'bUJr/t npb..I; lfhU1t:.wmw~wbf!. 'b2wtw~bb.[! 

fJ-niJ.: {wt/_ q'bwt.u11nw~wtft9 UJUlf:.w'bpi[nLJ !;1 nruibu'l/! iou tft'bp 'bw/11 

U1b2b'lbtfr 1 m1ufr'bJ!'b' bpw J'mflbJ'iuurft~wqw'b uuiwunLJ'(! t:.wi/_wuiup tfr­
hp q'bwt:.muri/n'l Uf.Ulf'~J'burppb ~mt! 'fnbb trw'hfr9 J'Pi.. urmpphpqfrt 

'1w'l1fbt.J! 'tbUJt.wu11u~iubp 'IP"UJ.hpupiuh. 

( 5.)()) 

f Uli/ 11LiuJ:.murw~U1bp 9 UJU1f:.wb p_i{nLtf I; 'bm/1 1 np"fb"'lP U1J'f 'f P"Ufbrufrw'b 

Lfr'bft 'P"J!f'UICf"'-Jhf!: b[<lb 8-c c'bmpbtJ! Ul!bUfbu, np m!'f '1/1u"fbpuftwt 

[php 'lr"' opft'bw~, fi-(! 1[hp9th'b.e 11.1'b~m/11 .pnpJ.hrfo '"l''IJ"'-'b.e'hhrft.9 , 
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npL!; r.u.ruu11nmm'bft f:.uuju.ruiup 1 IUJ'f 'fhUJ.f!nL,j' 8-ft J'iu[rlbJ'iump4iu4w'£ 

UUJIUUllLJ'f! '1.iurn'l !; zium mu.rppbp1_bt 8-fr91 U.!u"fftunt/_' 

b(8) == E(8)-8 

2Ju1mJ'l! k a~ 'IP""lbrufou.r'b 1/r '1.iurbtfr J'fr"''b'liud'/!9 t/tn.epu.r9'bbi: ""'-
N 

pbtfo I; JfoU1Jb 'fbbl f:.bml..tUJl f11'b11frpf!' .mtl_JW} b(8) zbrinuf m.Gbgn11_ G 
q fimll wmmq wGGbp pg wG fi mJm 0 UJ. wpwtfbmp }t flwuwp EG.mpb1 mJ G, n­
PP fiu1tfmp a~ 'lruuibpu}twli ~m~pwqnLJliG k: U.J'f"lfruft q'biut:.U1mU1'1_w'bf! 

H 

'LnttJ.mJ' !; qrn~pwq nt.J fi qpmqbpupwJntJ. q liwfi wmwq wG: lwtl_ mqmJfi 
<f G mfi wmmq wG !; 4ntq11ul u.r /ii u.r'bzh'lbtfr q'bwl:,iumiuqiu'bf!; nrfr 'IP""lb r­

ufou'b f n,eriuq11LJ~1'b !;: 
l h J J' UI. b[rlb x k y "fUIU1Ult:.tuqu.r'b J'bhnLf'JnL'bbbp'b nL'bb'b bpq-

pn[''J liiur'lfo' 

JnJ'h'bm'bbp 1 Ul"ftu 

E[ (XY) J2 ~ E(X2 ) • E(Y 2)r (SS8) 

/J."fu.r9m9bl11L l:,u.r1fwp 'IP"''"l'IJ.b'b.j! E[(J.X- Y)2 J J'bhm[i/JnLbf!, np[! 

9u.r~1~UJ9tuh foru.r'1_u.rb i. /rli[fo t.u.rJ'u.rr n}_ pu.r9wuU1~1Ub I;. u.r1ufr'b.e'b' 

lJ111iu9iJb9 .euuuu~tlLufo lrnu.r'i111u.r1f' i.-fr 'bfJ.iumJ' u.rJ' pi "l'f!. pw9iuuw/1u1~ 

11;. "'rlilt'b 'hru.r ,1ftu~rfrJ'fo'bw'hm!! 'P".f!r t 4wt1 t:.wi[wuu.rr 11.rnifr' 

u11f 

[E(XY)J2~ E(X 2). E(Y 2)r 

l.X - Y == O 

(S.W) 

"'J"PtJ!'b' X /, Y "fU1111mf..ml1m~1 1lh<h1L{rlJ11Lhbbpf! mwppbriJnuf L'b l:,wu­

uru11nru'i1 qnp,Jm'1_9n1/r /•pnJ!J b[rlli Y==kX, "'"/"' [E(XY)J2=[E(kX2
))

2= 
= E(X2

) • E(k2 X2
) = E(X2

). E(Y2
), frufJ. b/tlb lE(XY)) 2= E(X2)·E(Y2

), 
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"'"lw /.2E(X2} - 2/.E(XY} + E(Y~} = 0 l:,un/w111u11mJ·e t:..u11fiu11JL~ t 
E[().X- Y)2] = 0 ~iuJ /,X - Y = 0 t..u11/iu11wrJ'm'ii[! ll m'iip 1f11't 
UI pJ' UI UI \ 

. y 
l .=- Y = l.X: 

x 

f.u11/iuu W[llll-[J JUL'h: 11.J'f Ulbt..mqw IJUJrlllfJ Jiii 'i1 {! llU1lll'i1m [llL t.w1f UI r /f'IJ -

nnL9b'ii.p nzJ'wrurmbJ' wbm{J JUlb lbm'ii~9fru1b \ 

npmb'l (x 1, X2 , • • • X11 )-/! m1JiuJ ''l"'mwC:.wl1w'ii 1//;l'.'1'Ju1J.j!ii I;: 

P( x/8) lbm.'ii~sfi'" tfr iilt'"mtf '"J' p w'iiL'ii.J! t:.lnnb J'" L f;'i, /rl w•u•m/rl !"' ~1-

'i...b pf!' P( x/8) + 0, 11n Jm/J J"'-h m'i1p oP~~ fl) iut~iu'ii.lft'"ll! /, 11pmuirl11/n1c 

fr'iiurb'lr"'L'iibrfi iuJiu'iiyJiull! l!"m 8-/t t.u11/m11wp I; t:..m1f 111"1mur11.111/11U1h 

frilurb'f r'"l'iib rft uiJUJb9J'"[bh rfr'ii: 'l-fruru1p~/,'i1.p 

~62 

L(x/0) = lnP(x/8) 

P'(x / 0) 
L'(x/H) = -­

P(x/0) 

o+b(8) = E ((:)) JeP(x/8) dx* 

I= \P (x/8) dx 
lJ 

I+b'(8) = s8P'(x/8)dx, 

0 = S P'(x/0) dx 

( ;j6.1) 

(li6S) 



1 + b'(8) = .('. 8 P'(x :B) P (x/0)dx = s 8 L'(x/8) P (x/0) dx, J P(x / H) 

0 = s P'(x/B) P (x /0) dx = SL' (x/8) P(x/8) dxr 
P(x/0) 

I+b'(0) = EfeL'(x/0)), 

o = E[L'(x)/0)] 

I+ b'(8) = E{BL'(x/8)] - E[L'(x/8) · E(0)] 

(566) 

I+ b'(f-)) = E [L'(x/8)·[8 - E(9)] ): (567) 

•iutJwuiurJ"iut br~nL ~n'lJbrf! riurarw9'bb'bc .fUITlUl~ULu/i IL ~frrwnbb.J!_ 

lbJ'Jw'b. ~utnm'inu'h,e 

ll + b'(H)p , .::; E[L'(x/0)) 2 ·E(<-J-E(BF] .: 

(1 + b'(H)) 2 ~ a:_. E(L'(x/8)) 2
1 

H 

1(8) = E[L'(x/8) )2 > 0, 

,:.__ --.- [I+ b'(H)]2 
1-1 ; - '- : 

I(8) 

11J11"J/i"n1/ 1 111£ 11'b111 1f /, 'i1J! 1 n /' 

fn.p[""'l"'·J~ "'I'd J,.f!.'j1 !;' 

~=-- ( '''"J.![') = 
H 

p j- b'(H)J2 

I(~) 

(S68) 

(569) 

(570) 

If mr1'hwq11[' 11/1'I/.[!"'1f, ( b( H) = 0) l""'""l"'J'h 11'b111t:.wrnml1m'hfr 'IP UUfb/1-

t.1/rw'iJ t' 

(571) 
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Uurw9ijwrt (.569) w'bt.wijwuwrm/J 1m.'bl! ~nJ_ijuul I; crJr'bf/>nrJw.'J/•m­

J/• w'bt:.wi/wuwrmfJ1m'h», Jiu~ 1(8) (-568) J/.n!m[J1m'be' :l'fr2br/• /1'b­

f/>nruw9frw ( w'b'llfrw9fr '1/tur'bw~wb/r 111b1n'bni/, "/''ii w111urfr'b w-J,'111111' 

uriJbi I; UIJ'I 'fW'l_WIPWrf!): 

Umw'bw'b.J! u/1 t.m1mw'bfr;_, nr/r ,ffrl..n.9m/ t.'bUlt'"''[nr I; fr.Iw'i'"'L~ 

fib uri/J'"l 'l'bwt.wmm~w'bf! iu'bt:.w1111 "l'"l'unfbmt•/r :.1uJ'wr 1/•n.J!l''"'l"' /i~ 

'lP""lbrufrw1niJ I;, pb nJ_t 

/il'bnrbJ. flpu1buq]1 (-) qliuilhuunuliudi~ ml{Jll•t uili11rnJu• (-) u1u1-

11wtfb\npp lhutfmp ll1Gp t}rn~plllqm ... JG qlnnqhpuJ1u1Jn1), mli.11pmJLzm ], 
L. pw1luipwp, np tizt1'mpmwfitfu1linq>JWG P(x /C-)) i1n_Gl19fnufi rLptl!l 
fibu11iJlUl mbu~ r' 

npmb'l A-G L_ B-G lpu}mlm.} bG tfpmJG (~-fr.9, ]iuf1 h(x)-e' tl'(nuJG x-J•H: 

G /db 8. 11'bwf:.w111iu~wbf! T".f!I''"Cf"' 1'i1 11/r u u1L {'" /rw tni/ I; 1 w J 11/1'b.1~'b \. 
inb'IJr mbp (570) t.uujwuw1m1fl1111'bf!, iu"lw L'(x/0) k (-) - E(0) "/,,,_ 
uuuf.w~w'b J'bd-m.[rl JllL'bhbpf! urwppb£1iJ111...J' Lb JpJJ'"h,9fr9 1ffr "l "1"'-

111wt:.w~w'b wp111w'lrfr1niJ' 

L'(x/8) = /,(0) [ij - E(B}] =A.((~) .C-l-).(8) ·E (t>), 

npmb 'I. ).( e )-ii ~wrn'l I; ~wfu1Jwd- tfrilb l 1lfrw !'b 'd-Jr91 u.,11 f.1utf muw­

rnLfl JnLtf! f!UU1 8-Jr Jr'bmbqpb L""' 4m'bLtwil,e 

L(x/0) = A(B) .0 + 8(0) + C(x)1 

_pwilfr "r G~t ~w/uijwd- tft 8-p9 , P"~ E{0)-'b t1w/111/w<t !; J'pw/iJ 8-fry .. 

w1uurb'l A(0)-t b. B(9)-t 4w[uijwd- ht J'frwJb O-Jr91 fru~ C{x)-r/ 
Jfrw1t x-Jr91 U.i19ilblni/ l.z.J'wr111wbJ'wtmfu1U1h lf!mb~9fr.w1fr"b, '"~111111-

"bw"b.J? 

P(x/E>) = h(x) .eA (1:1).H"+I3(H) / 

P(x/0) = h(x)e 
A(l:f) .H'+B(I'.!) 

L(x)/B) = lnh(x) + A(8) .e + 8(8) 
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L'(x/8) = A'(8) .e + B'(8): (573) 

l.J.!u t.uu/_11.111wpJw'ii Jbt_ 1f m{JbJ11.1urfill11.1ftm'b U"JUllldUJbf! 11.1'h9'bbtnif., IL 

(-W6) fawtJwumpmfil 111Lbbbpfr9 brftrnr'll!. t.wzif.fr um'bbtnif. l1uurw'b11.1'b.e 

A'(8)·E(8) + B'(E>) = O, 

B'(G) = ~ A'(8)E(t)) 

J, (.5i:J)-fi9 

L'(x/8) = A'[G - E (G) }: 

UPw'bp nr L' ( x/8) b (-j - E ( 8) "flUUFWr..11.1ftw'b Jb~111.fd /"L'h'b/1 p'b fr rmr/rs 

urU1ppbptJ11uf b'b Jfi1nJ'b nt "lu11nmf.11.1ftm'b 11.1puiu.111ppl_n'(, '""fw lbJJwJ/r 

·t:..11.11f tudU1 Jb 

[E[L'(x/8) • (t> - E(t>))] }:! = E[ L'( x/f:J) F · E[ (°B - E(8) )2). (/>i4) 

11 + b'(H)F 

E[L'(x •·nF 

4,,l't.,r'h t) .. j, 'P".J!l'"''l"'t~' '''""1 1.1,,,/,,"t'"I "~''"t:.""''"'''w~, t e-/• r.u,,fwr: 

l·'b fl1 n r1f IU,'JP UJ J fr U1~1t:.1111/ 11111 Ill l"'L'" /111 'u I' /, '" /, n rl11J'11 IU 11/UI .'11119b 9/ril.e 

~' J~' 'IL "I .p1111f, /, r 11 'P" I'd LI' I' /!"'""" r•Jm ,f /, 'u '"~' 1!5"J t:.111111 •'Jw•1,,ul.wfimi. 

,,J'Ldm/rf Jwb 51l1wu11fu'11fr1 11111/l'"!~' ~'f'"'b.[! 1f'b11uf /,~, 6.frz.m /, 111/is 'IL"i./!"'J, 

J,l'P 1/111pd.Lt'l! ftw111111p1Jm 1f /,'b 11/r11l111L111 "i"''"mt:.ml1111'ii 1f/;r)111 /rl Jmb 'bftwu.­

,,/'unfr: 

X= 

Orfrj111.1l1 1. !JmJ.'I 111111'b.J!, "/' 'bn1of111l 111112/111fm'ii 11LUJJ!"'-J' 
n 

I xi 
i = I 

n 
I; a 
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,/ iu{JL1J'u11nfd1utf1u1'b "Uf'"'"f tu'b f.tuJ'iup: "1tupq_111_[J JUJ'b -1\UJ,/wp b'b[rl '"'lf'b'i1.p. 

{rJb :;~ = 1: 'IJ 111111111:;m~w'b JbJ111_{J JWb /11u11u{J 1111.•i/ir /; 

B(a) 

1 
p( x/a) = -:--:::=. e 

r 2:: 

P(x/a) 
1 

e k ~ l 

n 

(2::)2 

n 11 

__ \" " \., na:? 

2 ,:,,..; xk + a - xk -- 2 
1 

P(x /a) =---
n 

(2::)2 

e 
k=l k I 

n 
1 \....., ? 

1 
P(x/a) - --- e 

- -2- L.J xk 
k-1 

naX- ~ a2 

_ -2a:? k 
2 

e 
n 

(2::)2 

I n :? 

- 2 .E "k 
1 

h(x) = --- e k=t 

) 

t_UIJlll a UflllpUIJburr/i iurif.tuqm .. lh 'l:btuf.UltnUl~Ul'j,'j, /;: 

w'b-

0 r fr 'b UJ ~ 2. A "flUUJIUt,.Ulr/l P( A) = p /)uu/_UJbUJ~UJbnLfl 1nL'bf! ur'4-

t.w1111 I;. n ur'b~;,.,/u tfrnpahpnLJ 4w f.1Ui111bu I; b~bl m m'b111UJ1 M1t"fbu 

t:.'"1ui'b/i I; ~ t.iu6.1U funLfl 1nLbf! 1Ubt,.1U/ur p-p f.1.11J wp k' wfJzh7hifi, h 
D . 
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111._'bw~r.u1fit 'l'br.ut.IUUIUl4Ul'h I;: 811119 UJUlb.j!J nr bUI bwk LUl1.Ul'fnLJ°il 

~'bwl,U1urw4r.ub I;: ll.111U1b'l -6.;_J'wrurwCj,J'U1bn1._{J1w'b f/:>m'h4.9ftr.u'b I;' 

P(m/p ). = C~ e 
mlnp+(n --- m)ln{I - p) 

P(m/p) = C~ e 

~ (nlnp - n ln(l--,.))+n In( l-p) 
11 

nrml·?l'H irl11111f 1;, nr P( 111/p) t.2J111111nw'i.11f w'ii1n/rl !'"'ii ·~111 'ii4.9fou1'b rbr-
41.hi I; (·ji.2) m/i11.f!p 1 f!'i."J "l'""f 

h(m) - cm 
II 1 A(p)~nlnp - nln(l -p), B(r>) = nln( 1 - r>)· 

m c" Ill ll ">11• ! ,,, 
11 

75. 4.umwflht~ fiwqwuwljwlinLf>!nd.1 Lt LtumwfihL~ ti~~w4w1~: 'l-fr-
.'f"'·.J! :x Uf Uilll r.ur:.w l1w51 ,f L ,) Ill /rl ! 11151 J'lll 2/111f11151 {) UJ"' r1111fl1 "'I' f.1 ( ~IU J 

p'iim /rl U11J{'/r }/') w'iJ/)1111111 I; /, 0 = 0 ( X JI :\-.:, • • • X 11 )-11 511•"' 1151111 t:.uun iu­

l1111t51 I;: IJ. !'I 0 'f 5J111A.111111111l111151 /' 0 11151 t.111 !"' ''1111I""1rl. 111 r/• Jtf1111111 Jfo'b 

"'151wt:.win1114wi151 l;r , f;{J/, 0 11151/)1111111 ''f"'l'""f/111111'1 () '15,,,,::,,,1111111//'"5.,/! 

n {'" 2 p J' UI 11m n 1/ l uuJ 'J 5,,,,1)111111m/11115' ~ 0-p A.1111f 11111 1 111UJ"' 111151 /111111/1 f P (­
[!51111115,1,, "I'"/''" 11151t.111 !"' () "f"l{'m11'/111111/1 11'111111111/1111 .,,,"/ f,_p: 

11. !'/ ,f •1f1m m r'1'· 51.JI 11151 t, Ill!"' 0 l'f Ill 111111rl111111/1 ( 1151111 /d """''' 1 /1) J Jr-
i."'~"l l.JHU J/15.i 11511ut.µ1111111/1u15111: (O', O") Lfl1~ud1lllJPP lpulitludil,lip 0 mli­

Hwpn upuplUd'l,mpl• 1luu1Lulib1l1 d'j1~tulpuw' u11JJll'I I 1juunul]J,1l1 l\tu-

1lwlitUIJwli111t'JtuL1'1•, ljpJ, 1 liunJwliudpulim.pjlud'I' lpupl11 Ii I. utlil)bL• 
np rnG.lituJm 0 u1wpu1d'fjmp~ c1 u1(i1)11ul' I_. (O', O") d'l1~mlpujp111 ti': /.1b'J­

J;m'b11w"l/,u 0 1.1151t:.1111m "l"'f1"'1J'/111111f! 111111111111A.111/111151 1f/,r)111/rJ1111'i1 JI;, Jiu/I 

{)'I~ O" 1fLthn/d!111"h'bl111/! •'f1u111mt:.111/111151 1f1,,)111/dtm'i151l111 /,5,' !1m/111/u1<l­

Xp X:!, ... X" 1/br91[1uJ-.J!Jr.c/ U'=O'(X 1, X:!,···X 11 ), 0"=.0''(X,, X:! ... Xn) • 

.u1'i1UJL" "r "(-h (8', O") "l""'""/)"'J/'"5' 1f/1pml1"'J.p/1 0 11151t:.m1111 UJ'"­

r1111fb1111•f! ,),,u!-t1hl"' t:.1111f11151111/1111t111..ftlt"'.51b /;1 (O', O") 1fj1p11111111u't! 0 mil­

~1u J"' "I 111 l""'f /111111/1 cf Jr 2"'/1111J.p111 J/i'i1 'I~' 111 >'; 111111111l1111'i/i1 I; 1 
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1J.tt,IUJU1 e "fUlrUJJburr/r ijuurwt:.blfr Jfrr_wffUl!JJI! 'fUJ'bblnt r.wJ1url 

unt/_npmpwr1 qwnm911cJ J.'b Jfr w!'bUf/wfr U lpm'b"9frw' 11111/uifwJ- (X'
1

, 

X 2,·. ·X 11 ) tJbr9 tJwd-.efr9 "- wMw1ur UJiurJburrfr9 , nre Jn'bnurn'b t 0-ft 
'iJ"wurJ 1U1f p h nr/r t.uu/tu'iJW"W'iJm fl JNL'iJ'iJbpp ptu ;_/umJf!. t.w 1111'iJfr t Ill. 

'J.w/1111ul z.m'bfr 8-/19' 

<ll( X', X") = T ., '•) ( ~ .... ~) 

t.w1/w11tupmJp9 1 nrnz.nuf b'i., t.iuJwUfWutwufuw'i., X~ ft. x; wf'Jb.e'iJ/Jrf! b ~ 

X'
1 
< U < x; w'bt.wt/_wuwpm/J Jm'b'bbpf!. lnu}b l"'' 0 w'bt.w JU1 "'f.wpmJLm­

r/1 'j_,/f1u111J'wJp1 uu11u'bnuf b'iJ 1ni/_/1U[ 1-/rb f.wJw"'f.UIU1U1U/11w'iJn7 

( ;;7r;) 

iJuurwt.bLfr J'frp_w'fwuJf!.1 1{umwltbLfo Jpp_w'fwJ.efr o·r "- e; Jwirbrl! 11w/"­

qwJ b'iJ r t/_uurwt.bffr t.wijwbUJ"WbnLfl Jl1Lb/r9 /.,_ ( 57 5) f..wijw11wrm Jfr9 

JfrwrJb.e z.h'b nrnzijnLJ. u11/_JWL 1-fo t.wJwr UIJb (0' J 8") t/_mnwt.Lifr 
l l 

Jft2w'fwJ.[!l!. 'ILfr'bp Lwifw'l'"-!'bf!, nrft'b t.wJU1UfWU1UIU/11w'bn7. t/_umUJt:.Ltft 

Jfi 2w'fw J.[!/! "Lfr'b/t 1/m.[!pwqm [bf!: 

IJ.'bt.w1m UJUlrwJburr/r ifuurtut.blfr Jfrp_w'fw.1.e/r nrn;_nLJf! pwp1w'bm 1I 

I; w1'b '1-bUJ.[!nLJ, bpp ©(X', X") lpm'b"-9/rw'b- "-wfuijwJ I;; w'bt.w1111 uiiupw-

Jb111rfr!F Uwqw/il, brp pnpabrfo fl/ii/I!. zmur !;1 w'bt.wJ"' u1wrmJ'b111rl! 

l1wrbLfr I;; •Jrnft:wpfr'bb( for ljburiu1fr'b qilwf.uunwqw'bm{t 

t"-wrw'lriJwd- b'lw'bw"l!. JtnLJ I; nu/fr J'bp_ /.,_ w1'b 'lb"/.[!mJ', f,['P 

CJ.'bwt.UJurt/_nLJ b'b br"-nL qwJ wt/_btfr /_JiJ.nij "fwpmJhurpbpr 

1,wp_np'f U/"'['w'fpwlp'bbpm.J' tfb'b.(J "uurwilwb.(J iJ.uurwf..bLf1 Jpp_IU~WJ-

.[!h/'f! a =E( X) "- a 2=D ( x) pbnL[ilmqp/rt'bhpJr l)wJwp' JU filt/_m/ •Jrnr-

4brfo 'lbUf~nLJ. fru" 'bnpJwl pwzfutlm'b 11bUJ.emJ' bnLJb "fwpmJburphpfr 

1_umwt.blfr Jfrp_w"m1.ebre ';,IUk w1'b 11b"L.fJ"LJ, bpp i/_rnpabrfr [rlfrtJe 

iJhnmifnr l;z 

76. UbnWJtn pbnqawq.p~~~ AutnwflliL~ u~2w~Wl~I! uh<) ratlnrt tllnp .. 

flbp~ dwuwbw~: b'b[Jw'lrhfs,e n w'bqwfu tfinpabpf!. x "fU1U1Ult,Ul~Ulb J'b­

d-nLfl1w'h 'b~U1111JwJp urU11fru b'b 
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tjb p9qwd-.[!"' Jfo'h pw'lJ'nLp 1nLbf!_l n pnzh'b.e w'bt;WJUI a = E( x) J' w(clbJ'w-­

mfr~w4wt U"fwutf1u'b 1Jumwl;h.1fr Jfr2"'"-'"l.f!/!.J bflh a2 = D(X) tfbJnL­

p JnL'bf!_ f.UJJm'bp !;: 

{Jw"fm'imtjfr uwt.1fw'bw1fi'b f!'bnpbJ'p fawJ'm~uuJ'b nL'bh'b.e' 

nplilb'f <D(t)-'b /,w"ll'""'' f/>111'i1~.'Jfrtu~1 I;, npp wprlb.f!-'bhpf1. pbptJ.wd-.... bh. 

II ""IJ "'- II UJ ~Ill ,f: 
n ,.., 

xk ...... 
k=l tfb-

n 

Jim P(l-X-a I< 
n~eo 

'.jx 

n 
) = 2<t>(x ): (.J77) 

11-p /""'/ w/1UJ'i1u1}_UJ1/t J'b ,} w I'd L .p.'bL l'P /)u11f '"I' mb 'Ip "''i1 p fab m/1. J'" l 

J' nm w1/ n r t;u11/ ""' "'pt1L{J 1111 'i1 /!. 

11 

( 578) P(IX-al< 
\ 

(57!J)· 

~<JJ(x) = i 

faw1/u111w111111f /!J n11ml111/t.1J 11"1"'2'1/' faw1fw"lu11nwu/11u1'b X-( w11J/i.p/!.• t.buduu­

l""f' ''""'111t:.J;Lf1 ,q,2w11,"U!l' a = E(X) m'bt:.ml'n 11t111{rl1ucu1/1ti1'1r/' f.w1lwp 

,n, ,~ I" •I n1/ '''" 1,ai, r/t 'l J, u1 .f!""' 'u fi'i, ft 
- ax 1 ) x+-y-n- I 

(.580) 

f;l'I, 1u'l.faw1111 t 'i1111l1 a2 = D( X) 11/111111.Lpufim'b, l1w1rLifr I; 1111'i1 1/in/uwpfr­

'bbt /111 111'i1111l11111/1'i1 S:? 11'i1111f.111111111~w'bn1J. '"J'i'"lb" "f'J /J{Jh 1u'i1t.u11m bfl., 
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/rl/,' ::;~=D(X)-e L. [clb' a= E(X)-e It '-frnrM'r'/r /tlfrife l""'JUll/'"'b"'t'"'"­

,l/,J I;, ~1nrfr.111/uu1U1'.btf.' I ;:,ILl"ILlhlLlyw'bm.ftliwJ'p Y"'rblfr f; Ufh'ILL• nr Ulh­

·~WJUI a = E(X) ilfr2fr'bfr t/_mnlLl'.btfr J'frl"'Y"'J.J!l! ~1/r'bfr 

(
--:- sx. 
X--r-~. 

l 11 

( /')81) 

If 11111'b1111/nr 'thUf.f!"' ,f L'IJ/cl"''lrb'b.f! X "lmu11uC:."'ltLU'b JJ;J,,, /rl 1,,,_'i,'b 

,,, 'h/r ~I. In/,! U1 I I' Ill;_ /111f IU~I or'· 'iJ .J!l!' 

o, 1 

q, p, 

"["nh11 p-'b A UJll-11n111C.ILl[•/r :.w'IJ'I/; 11 Cf"'f"L ILl'IJ'.w/111 !lu11/u.1'i.1L1"1U'iu11/rl /"'--'i,'b 

I; 114,1!1"' /11 '"" 1•M1 rfr.9 JIU.I'IU.f!ILl'IJ U"' pmJ'. 11L •Jin p Ulb:,ILI JUI lufr'bfr 'h UI[,_ 

E(X) = p 1lfr2f1'h "'l''n.f-11: t:,tbLnil •fnra/i X1 , X~,·. · X11 "'r'l-!"'--'b.p'bb­

rfr9, '-'-f"'~w'b21/1111f I; n1m;_hl p-fr 1Juui1L1f.b1fr C.u11/1L1b1ul1iu'bn,__fJJ111hf! /,__ 
n 

1J11mw:,/,Lfr J'/121u//"'J.[!l!: S1/JU1[ 11LUJJ'lll.d X =~1 .J!'"'b/1 "[' ~ Xk-'i, IJLfr­
n 

k = l 

4i1fr n 'P"l'J.Lrm •f UJ"'m'";:,"'rfr t;LU'b'lbu 'l'"LnL m (rl-fr'f.e, /111~ 52 -'b 1111111msi//r 
(->20) 1•m'bwJ.l1/1 ::.1u1f111a"'J'b' 

k I 

11L" Cf ILl[llL m frl 1/fr~n 

,, /r ["'lllb l m/ "m "'.9" ILi<} IU /''IJ'1L h.[![! (.;so) ILi I" ,f ILi 11'b u11/" r 'lb UJ .J!fr 

<;,t1m1111iu11fr 1 j 1_uurU1t:.b1ft t:."'1_"''bau~U1'b1nfrlJ"',fP IJ"'f'blfr I; "f'b'lbl, nr 

/;/'!' fnrabrfr frlft•le l'"'''"'""''b"'f"'T J'bJ I;, A "l."',,,,"'t,,"'rP iu'b'.w1m 

::, mi/_ mh 11.1/11L1b111/rl J au'b 1/ mn iuf.l,ffr J'fr 'l_ "'"ILi J.J![! ~Lfr'bfr 

(~ _ x 11 ( m(n-m) 
1 

m + I m(n-m)) (-jSJ) 
n V nJ ~ xv nJ : 

ll1dJ nr112bh.[! a~= D( x) iu'bt:.UIJUI 'Jfru"lbr11ftw1/r 1_mniuC.b1/r J'ft­

J.'U~UIJ.[![! JbJ- {J1_m/ pnpabrfi 'Jb"f.f!m_J, bf'b t:.au1"''hfr t- a= E( X) 
-1lfir_/r'bf!: ?-r"' l:,mJ"'r 4~frraunbh.f! {JU1UJnL'bn1_/_1 (310) {JhnrbJ'f!. 1/inpa/r 
i.htn/, J"'l "'f''JJllLh.[!bbpp h~ILIU1dtuJ' p' 
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nf{! l1m1.nmpt/_mJ I; (X - a)2 Ufm1.111ut.m{wt J'bJnLfltmh 'bfJmmd1.wfp;; 

•/~m'i1p n(I bz_1[mq 1/mpJ.{i LUf11!11Lb,e'iJbp{! 1.Ub~m/11 Uf_LUtnUJt.m4w'iJ ,/bJnL­

(rf 1111Vkb r b"h IL m'iib'b r.m1f m"hm4m"hm_{J JllLb'hbrft dphbnLJb j pmz./11nul[! ." 

r/ii11 npuur 

k=l, '2,. · ·n 

k = 1, 2, · · · n, 

n 

\
.., 

(X . -a)2 

< k- 1 '..!< :1 X:i t 
___ n ___ -a { -n-J= 

(-i82) 

11 

\.., (X k aF 

s~ = _k_1 ___ _ 

(S8.1) 

l;/d L 1/111110.L 11/1 /d /11/t! 111111/111l1mc;1111j 1111/1 1il1<l- !; 1 !J,
2 

/1 :t.1 1f11J111 {J JnL'h'hbp'h 

/111l1'i1,11 :'· :: /, p.1 11'bwt:.111111wl1111'i1t"j1/111111/ Jj111/11111['/1'i1/;lru[ l1m'i1/1'i1m'i1,p f:.h1.11!11wl 
Jf 111111111/ II f' /llll'"/1111 CJ. /111 \ 

fl11111J/111111/, /,/'/' 1/m11M11•P /d/11/t' /'""[111f1miiwl._1111/1 1/LJ !;, 1 i/11u1w-

t./,tf1 /),1111/u1bml1m'i1111.fd!""fl' ft"'l'/;1/1 I; ut'h11f,1, "!' m"ht.1111m a2 = D(X) . 

1J/11w1l•t'"P"'r;,, '"/'/' a = E(X) 11/•p/•5,1, r.w1,,,r;,/i I;, 1111 111511//• 

I}. , - · IJ.2 ) 
I "I I 2 

II 

(578) 
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•[1.1mU1\blft Jfrf.Ul~UIJ.[!n'-'f, nrurb'l Xy -i, 2<D(x) = l /:,,wifiuuw/',/,ui, wr .. 
1l111mi, !;: 

b[Jb o2 = D(X)-/r :.bur JfrwuJi'b Ul'bt.w1ui t 'bwiL a= E(X) J'filfr'he, 
.Ul"/UI S~,-"L 11/ip, 3-h fir x 'f'i,Ulf:,UIUfUl~Ul"iJnif pn/uUlpfi"bhtn•/1 ffUUfWbtUb.[! 

S2 /, UIJ'I 'IU"f.f!"LJ , '2 _,,L 1_uurwt:.hlf1 Jf'r.Ul~UIJ.[!l! 'ttfr'b/i 

\ 
)' 

0 r /r h UI 'F ll1m;_bl 'ILurwlfr l._U11f-/r "'12/r'b a iurdL.[!/r "- u1bf.tu1ur 
3 Jftu"lli pufr w1fr 1_11urU11)btfr ·Jp 2'"1/UIJ.[!b re (VIII, 68 )-nLJ pb r1_mtl- frl1Jw-

JPh 01•/rhw~11L1f' j = 0,S 1J111niuC.blfr t:.au1_au'bw~U1b111./tl1u.1Jp: 

/.
1
'b7m'bLtnif, "I' n ~IGO 1ftnpabrfr ft1/r11! pu11/U1~iu'bwf_u11ft JbJ !;, 

£) U1b/)1u1uifr /:,Ul,/Ulr ~UlpN?_ /.,';,.[! O'fUJJUlf!2pJbl UUIU191/wJ- if111nU1t:.b1Ji 

Ji" 2Ul~UI J.[!f! \ 

(

- XT 5 _ XT S ) 
X - ; -' X + -r-== : 

l n }' n 

~f.1n'bft "I' 2<D (x) =0,8) Ul"/UI II wru11LUUl't/r9 nrnznL" Lb.[! Xy = 1,28, 
.k mL'lw'lrbtnif 11uitu"bmJ bi,.[! U1'bt:.au1ui a-fr 

(2,601, 4,295) 

4lllnUJ:.blfi 1ffrt_UJ~U1J.[!l!.' "f = 0,8 iJuu11ul:,,bfp t:.iuifU1b1U'tU1bnL{rlJU1dp: 

o2
-11L '""isr:.w1u. 'lfr"UJ.hruftwift t:.UIJiur 111.."ish"is.f! 

4f111.11U1:.ht/i "frt'"'tUIJ.f!l!, "r"'b'l.Ji9, v-~-fr, !1·4-Ji, 52_,,,_ £. x-fi '"rJb,etbre 

mb 1eu'lrb L"" I ~llUllUbUlb.J! 

(61,66, 78,18) 

77. unpliwL -pw2ltJuwb wllfiw1111 aqwpwdlim[I ~ tlumwfll:il~ d~2w-

1t1w11~~: Gilfiliu1rh'b.[! x UJ.WUIUlt:,,W~Wb Jbd-n1.p JllLbf! b'bfl'111r~1.nLJ !; bn r­

'' '"L pU12/uJu.1ile' a IL ~ U1bt:.U11ur UJ."'rwJburpbpnif. n w"b~iu/u 1/mr­

..abrl!. wn "iiuurwf.w~Ul'ii Jbtl-nLfl'Ju.rb b~iuu11liuJp mwtftu bis 
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tJbr9tJ.1nd-.f!.'" 1/r'b P'"'l.'lmfl !n'-'bf!z flrnzbt 1mpiu.f.!'"'btJn'-l' "l.'"rUJJ'butrfr 

tJ.11U7UJt;b[p t;mtJ.w'bUJ~UJ'bm(rfJnL'hf! £.. 1[uUJUJl;blfi J'fttm~WJ.[!f!l · 

- u~'lpnuf .1_/iJ'hwrl1b'b.e '"J'h 11bUf.[!/!1 brp a "l.'"r'"tlbuir'b m'bl;wtui I;, 

fru~ CJ UfU1pwJ'bUJrf! t;UIJU1'bfr /;1 -f.1n'hfr nr 1mrUl.f!U1hf_Jmp xk (k=l, 2, • • • n) 

UfWU11"::.Ul~UJ'i.J J/.;Jn1._p JllL'i.J nL'iJfr 'hnLJ'i.J 'i.JnpJ' IU[ pw;_/un1._J' {!\ 3 /.,_ (J Uf W-

n 

( 

~ ox ' 
P I X-a I < if n) = 2<D(x), 

UuiUJ,9qi.u.Y t:.wi/_iu'hiu~w'hn1._frl111Lhf! l1m/u11uf 1."'--'hft 1U~1::.iu1ur a UfWfllt1-

JbU7rfis k, ::.bUJ!uupwp' 2¢( X) = j tJ.umm~Ltfr ::.iu1/u.1'bLU/JLU'bm-[rl l""'f' 1-

bpp 0 "fU1f'WJb111pf! t:,LUJut'hfr f;, ~wrhtft I; Uf'h'Jh[1 np a u1'ht:.m1m 

Uf Wf'UJJ'bur f'f! ~'IUl~UJ_/r 

(
-; ax."f X----= 

~!, n , 

qu1111nt:.b1fr tlfttiul1'"J.f!,,,_J, npUJl.'l X-, -'ii 2CD(x) = ·1 /;1ui/_iuuw11Jiu'b 1111'­

,f Ulln h I; I 

11. rl J' L 'bftl '"'lrh'h.f!, {ti b iu'br.iu 1ur I; t n r'f '"L pw zlutl u1'b a "J'"l'"'-

Jhm pf! 1 fiu~ a Uf'"r'"J'L111pf! t;w1m'bfi /;1 l;{JJ; a l.IJ"'l'"uflunpf! t.1u111r~1P, 

I;' Ull.IJUJ 

5 2 k=l 
u= ------

n 

Jbom{J 1m'b'h iu'ht;iuJ"' "/.wpiuJ'hu1r 1/r "/.wpm.'hw411LJ', (III, 31 )-fr t;iu,f 111-

d.w1'h 

ll 

L (Xk - a)2 
nS 2 

x2= k~l 0 

-
a2 a2 



Jf,J111/ri1"'-b'b m'hfo 

_n -I 

f 11(x)=-----X e 
n 

/111I11n/J11u.hf!: :..bml.ouru.111 .'l"''iillu.1.'J"''~ 1. > 0, ? > 0 /rl1/brft C.u11fm11 11n1_­

"h l.i11u 'h .[! 

(582) 

U1.11U19i/_w<l- t.."'i/u/kw~w'hm{J!"'-'iif! ~u.1/1111uf l"'-'hfo u.1'hC.u.1JU1 a "1'"111111!i:t1I1rfo91 

IJ.1u"'lfi11ni/, 1 = Pn('.X, ~) i/_uUJUIC.blfo C.iutJiu'i.11u~u.1'i11u.{JJU1df'1 Lnr a "'fUlrUl­

Jburpf! /:,,iu1ur'hfi !;, ~wrbLfo I; "'Jh'Jhl, "l' ~ w'ht..w1ur "l"'l'u.1zflunrfo "'r<fb.pe 

~'luiti/r 

( 

5 2 r-ol n 
r , 

J' ~l 
(683) 

-1J11mw/;blft 1lft2Ul~UIJ.enLd1 nrUJlul.] ?.y -'h . "- PT -'h p n( ,,., ~) = 1 /:,,iutJu.1-

UUlpJw'i., u.1rtf w1I1'bbr'h b'h: 

1l.uuru.1C.b1fo I t..wt/_u.1'hui~1uhnLflJ'ILhf! "l'Uf'lf. !;, np a. IL ~ f&i/brf! 

zf[twrJb.e ~br"I."'/ t/r nrn211Ld. t..bmkutpUlr' ilfiUlrJb.e ~br"I"" l/r npn2-

..jm.J k " u.1'ht.,,u.11111 UJ.Ulf'u.1zfb1.11rft t/uiniut.bifi Jft 2 u.1~U1J.J!l!.t 11/il ~u.1phtft !; 

"1'"2.bl J{tu.1pclb,e ~bp"'Jni/1 "lu.1t..m'ii2hLntJ, nr 

(l 00 

jfn(x)dx = 
1

-; 
1 

• 

0 

Jf0 (x)dx = 
1

-;; 
1 

' 



"" 
Pn(x) = Jt11 (x)dx = P(z2 ~ x) 

x 

t/,,nh~9ftu.11/r u.1pclh.e'bbp[!' uiwpphp n-fr k x-fi u.1pclb.f!.'bhpfr t.wtf UJp. "'J'I 
LU'JJnLUUlf1/r9 O'fUltJbint/_1 ~UJrhifi !; npnzbl UJtb ~ Ulpeff..[!{!1 npp t.UldUJr 

Pn(~) 
1- ., __ 1 

2 

1 _J _ . , 

Pn(a) =--· _1: 
2 

IJ,J'f"l.bu 0:-h b. ~-b npn2l·iniJ.1 JpwpJlJ! ~b/'UJ"tJ • ~n1m;_t//t bU1lr 

0 UJU1[ru11f hui pfi'iJ f:.UJ,f UJ "J. UJUI UJU Ju wbn 'l ( .582) 1/ Utn UJt,l [/1 ,j p 2_"'~'" JJ!f1_: 

~J...bnw"l.bu 42t'hwp~b'h.e WJh 'lb"l..[!/!1 bpp bnpdUll pw2/11dU1°iJ a L v 

bp~m- Uf.wpwtfhurpbp'b !;l u.1'bf.1.ul'n b'i11 flpn;_b'h./J J"LI'"'.f!"'hlJ"'.P "f.U1ru.1tlLm­

r/t 1_ uur wf:.b '" t:.Ult/_UJbUJ~UJbllL{J JnLhf! k if uuraut.b f/r ,j ft 2_UlffUI J./.!{! I '1'rw C:.mJ Ill[' 

'lfunLhJ!. UJ J'I UJ"'pwJ'bm pb pp t,'",f '""l.wur uw /11 wb q'b "'(,"'"' w/1111'h'hLrr' 

n 

l: XR 
x = _k_~_1 __ _ 

n 

U= 

n 
'\....... -
) . (Xk - X):i -52 = _k_·_~ 1 ____ _ 

x-a 
s 

ii~ 

n 

( :;H:;) 

"/"'Ul UJf.UJl/mh Jh 0 nL/rl J w'k P"' 2/11J m'k /11u1m /<I J'"-h(!t ( /jH4 }-/r !I 11m u1'bm ,f· 
/; 'b.J! 

n ,.., 
n ( X -- a ) =- LJ ( X k - a ) ( !ifU;) 

k-1 

375. 



npinL 'l 

n 

\
.., 

nS2 = ~ (Xk-a) 2-n(X-a)2: 

k=l 

n ,., 
nZ = ~ zk 

k = 1 

n · 1 

nS2 = ~ z2 - n Z21 
k ,J 

k = 1 

n 

l: Zk 

z k =I -
n 

(587) 

(588) 

(.j89) 

ll1d J' zI' z:!, · • · z11 U/."'ur"'t."'~"''b J'bd-nt.{J/nL'b'bbrfrs iu'b9'bb'b~ 
y 11 y2 , • • • Yn Ufwmwt:.UJ~w'b J'bd-m[rl1m'b'bbrfi'b' t.bin&l'"l 'ld-w1/i'b J.ltw­

"frn/um.frl J"'b uCf'bm/rl J"'J' p: 

• Z1 + Zz + + _z_11_ = z • {-
) i = ---;--=__ --;:-::=:.. • • • r- l n ' 

l n r n l n 

(591) 

. . . . . . . . . . . . . . . 

tnptnh'l '.J.ij c.j = 1, 2, ... n) 'l"r~w~fi9'bbp'b f!burpifwJ b'b "'Jb"Jlrn, np 

.in l11J.lr m h b 'b 

n { 0, 
~ ·~ij -~kj= . 

. i L 
J ""' 

(592) 
i=k 

"'l"'1Jw'b'bbre· "l"'r'l !;, nr "1; = : n (j = 1, 2· · · n) PrJw~,.9-

3.76 



n 

f/bpf! WJ'1 UJWJJ'wb'itbppb pmiJ.wpW('nLJ' /J'i.,J npnqt:./w1h ~ O:j= 

j=l 

n 

=L 
j = I 

rr1iJ.br, Pl'"..f!' 'lnJnLfJ"JnL'it nLbb'it1 

~bzui I; t:.wziJ.bb nr '"1'1 'lbUf.e.nuf 

(593) 

z1, z2 , • • • Z0 w'it~wfu UJ_muriut:.w~w'it J'/HhlLfiJJnL'it'itbpf! bnpilwi pwzfu-

1!1.U'it h'it h'iiflwr~iJ.nLtf E(zk) = O (k = I, 2, •. ·n) tf/rpp'it wpJ-b.e.ni/. k. 

p(zk) = :;2 (k = 1, 2, • • • n) J'fik'itnLJ'it 11ftuUf_bf'ufr1.U1niJ.z ~btn/LIJIPUl('J 

!f11 y2 • • •Y 11 u1m111wt:.m~m'it JbJnLfiJJnL'iibbp'k wh~mfu b'b IL (591)-p t:..w­

J'UlausJ'b 'b11LJ'bu1bu "b'bfltup"i[b'b 'impJ'UIL pwzf11J"w'b' 'itnLJ'it E(yk) = 0 

lk = 1, 2,. · ·n) Jfril''it mp<lb.e.ni/. k D(.yk) = a2 'fpuUfbpuft.w1niJ., .[!w­

~Jt "I' 

n 

I 
k 1 l 1 

n 

v-;i=y1 nS2 = L y~ - y; 
k -= l 

~wJ 

ll 

nZ2= y~, nS2 = y 
."-! Y~' (59./) 

k 'L 
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X- a Z 
--=-- -s s 

\" __ . __ J_ 

= 1 n-1 ( .H).j) -- -~ - - --------

=~(n - 1) 
k · l 

~- -

"f w I'"''J'L m-
11 - 1 

·1 
rLrn1j 1 /rn/f t,"'Ju"u[""/'b 111~1/t -,-......:..=:=. "f"'m"':,"'//Ulh J'LJm{rJJ"''i., rmz.-

l n- 1 

/11111._df!' (11 - 1) Ullf..UIUlftLfrltiuh Ullltnfrnuthbhrnr/: •/?Ul'iJft nr /)wtfUJr/rt._(! /,. 

t:.m1inUJrUlrt!. mb~LU/u "fUIUIW::.ml1m~1 1fbJ,,1._fi'1111._'i.,'i.,/;r Lt, Ul"f_UI (HI, .12)-/i 

t.wJwtf..1uJi.i (;'59.'5) t:.mpmp/;pm-f'l1111._'i.,l! b'b/rl"'l'l/1/111._J I; Um111u1L'bmft 

pmz/111fw'i1f!. (n - 1) iuqwinm[JJ'"b U1uinfr6.UJ'i.,°ilh1•/t /tlrfntJ.' 

r ( ~ ) ~ 
P11-1(X} = - -- . (1 + x-) 

·-=-r(~) l .. 2 

n 

/uinm/d 1iu1f. p: I/. 1uurh 'IP.cf b 'Lr"''''" 9'b Ill._ J' b'i.,.[! I n r Jh ~ f)buriu.pr.f!rm1 

X. - a 
U=-----s 

n-1 

"'f "'UI iu/)w/1m'i.r J'bJm {J Jiil.hf! ~111._'i.,b'bw 

gn-1 (x) = .r -
1 

_ Pn-1 ( Y_x _) = 
l/ n-1 n-1 ' 

r(~) 
- ,v----1) (1 + n~l) 

n - 1 r ( n 2-

n 

2 

(/)98) 

( 597) 



/umnLfJJ11Lhf!: U.n UfUlm-6.mnntJ. 9U1h~w9md- X > 0 {Jif.{1 /)u11fmp ~nLhb­

'bw'b.J! 

P(X- ~<a<x+ xs )=P(-x< X-a <x}= 
{ n-1 { n-1 S 

x x 

S gn- 1(X) dx = ~ Jgn_ 1(x)dx = Gn-1{x): 
- x 0 

r-­
l' n-1 

(598) 

Ur.nUl,IJ'/mJ- t.1nif whUJ~U1bnL/_J JllLb[! ~UJJunuf tnLh{1 m'iJf:.UJJU1 a /,,_ ~ UJ1Upm­

UbutpL['/r9• t:.burluupU1p' j = Gn_1 (x) qumwfibt p llwqwliwq wfint.pJmtip 

qwpbl11 h u1liqh1, np wGfiwJm a tqmpwubmpp tlmnwfib1p up~mqmJI!e 

liLl1 Gp 

(
- x1 S x - ------'--v n-1' 

x+ (599) 

11rmf;'l. X-; -t g11 _ 1(x) = 1 l:.1ni/_wuwpJ'w'b wpJ'mUlb t"1 

Gn-1(X) lp11Lb~9fiw1f1 mpJ-b.eiibrf!1 ~tu/ui/_1nJ- n-/r9 /,,_ x-ft91 pbrif.wd­

f;~ JI} '"'l!'nuw~11Ld1 

u l.lfUIUltuf.iuf1u1'i1 J'bJ-m{JJllLbf! f1nti/_11uf I; uUl,11L'J-b'kurfi f.wptupb­

f'11LfJ11u.b. bm 111_bp (i97} /111nrn/JJ11L'hf!1 

0 mbf.1111111 "fWpllldhurpfr 1/111nwf:.btfr J'fil_Ul~UIJ.J!f! nr112/r£nL /)wJ'mr 11/i­
Ulbb.j! 

n 

L ,. 2 
• k 

nS2 k 2 
--= 

a2 o2 

"fWlllm\Ul~lll'i1 ,fLd-111 /J !"'--bf! I "Pl! Y.2 "flUlllUlt,Wfflll'k 1fLrh1L[J J"L'bb I;' ( n-1) 
1U'l.IU1nlll{JJmb mum/.£uubbh[•/r {tl1/ni/1 n11/r /111nm[tlJm'i1[! (IIJ, 31}- /• t,,,,_ 

,fwJ.iu1'i, t11[itfr 

1 
~ -- 1 _--2_ 

'2 2 fn 1(x) = ------ x e 
n-1 

x>O, 
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i 

= .\\- 1 (x) dx = Pn- 1 (?:, ~): 

llwmyqmJ- t:.wqm'hmf1u1bm {J J111hf! f1w/11m d }_Ill iifr a h J m'i.Jt:.UIJU1 "fUl(IUl­

J'Lwplirfrs} t:.bu1kmpmp1 I= P 11 _ 1(:x, ~) tlummhbl11 11unlmCimlpuGm ... -

PJtutfp. l1wph1!1 }; u1li'lbl, np J mGHu1jUl upupunfbmpj1 ~uunufibl11 tfl1-
~tul1lllJJ!e •nrGl1 

( S j II 

\ l •\ 

s i ---;- ) 
~. 

CI ·; 

(fJOO) 

npudul a.1 -'b k ;3.1 -'b P 11 __ 1 (:x, 2) =I t:.u11/mtJ111pJ'111'i1 u11rJm111LhpL f/i11 

Spt{mJ 1 t:.mt{m'hml1m~i-11n/rlJU1h l:.u11f m1• 'J. /, ~ {JqL['l! JfrmpJh.J! 4hr­

"1ni/. t_h'i1 nr11zt{mJ: "'"'t:.m'hybin1J, "r 

,, CD 

S 
. - r - 1-·r f11 _ 1 (x)dx - /n-- 1 (x) dx - -

2 
_, 

•) '; 

~"'l'blfr I; 1.-'b k ~-'b J'fru111Jb.J! 4Lr"ini/. n11nzLL t:.huil11wl \mt{w~1mpnLJ­
'iihpfi9' 

1--' 
Pn-10) = -

2
-

1 

l+r Pn-1(~) = --, 
2 

Pn-1(x) = \fn-1(x)dx = P(l.:?~x): 
x 

P11 _ 1(x) f/>m .. 'hbfrwJfr wpJh.J!'hkre' f[1n/ut{wJ n-fry "- x-fr9 , phpt[mJ h~ 
v Ul'/JllLllUlqnLd: 

0 ['fr 'i.J UI If• CJ•npJwpm'iJULJ UU1U19t{wJ J'hurm'f.W[Ul['/t Uf_Ulf'UlPUIJfr9 

a6f:Ju/b b./111/! npn2h[nL 'iJ"fUIUIU1qn1/ ifmpa.wp~h!Jfr'ii 20 'iJJnL2_1 u.J'I t/inr­
J.bp/r '"l''lJnL'ii.J!'iibrf! phpt{m,J- h'h ~h111£Jml m1unwiul1m.J. 
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630 687 673 J 698 678 678 672 663 666 677 

690 713 669 I 675 656 670 672 69;) 696 693 

fJ'iJ{iJUl'fI'blm/ 1 np aqn'l_ £.f!qbp[! 1 npnh9 11.f!J'U1'b111J' b'iJ 1J"bL11Ull[U1lU1I'ft 

iunu/i.JJ.f!'h 'iofnL{'_bUp[! 1 11Lbb'u f.u11J.1»"ii'utlfU1bmf/111L'i./i.,brft hnpJwl put2/u11uf1 

nrnz.bl UIJ'J pUl;JUlfuth UJbf.utJll1 a/.,_~ UfU1ruufbL11rbrfr qumutf.btfr 1lft2utl1iur 

.ebrl!' I = 0,9 1/uinutt.htft A.wt/_utbm~w'h11Lfil1U1J'p: l.UJ;_i/_mJ' bi1.p ifbr9-

i[1»<t.euttft'h J'fr2/r'i.t[!' X =078, h qbp9tfmd-JJU1Jfr'i1 11fouUJLpu{im'h' S2= ;305• 
nrL11b7fo 9 S= 17 ,5: 1~1nhfr nr qutnutf.bifr f.Utt/ U1bUJl1u.i'i.tmf<I JnLbf! r.w1/1n111ur 

I; 0,9, Ul'f!nwut1Jf1.9 q1.rt'h1111f L'iJ.p' x = l",75. u.i111u1b11fty 

X- x ...L 

£_ a-{t qmnutt.b1fr 1f P2_Ul,fUIJ.J!f! ~lfrbfi 

(G71, G85 ): 

xS 
----~ G85, 

V n- L· 

U.'bt:.wJUt a "lutriuJLuirfi 1/11wwt:.b1fi 1lfipml1wJ.J!l! 'l'"'h/,L"' :,,"'fwr V w'l­

J111.11U1~ft.CJ nrnzm_J' L'h.f! 'l.= 10, ~=-=30 .. u11u111l11z{ty' 

20. 3071 
----~15, 

78. lJ.ldiw1m pw2fuuwu :J>ntu~g~w1~ t[l:irwphfl!WL li~t11n~hq~ umntqm­

ai l!: U.1J ,r ,1,,,,, '"rt1L 'h .J! ,r Ul /rJ L ,r U1111 /1'JU1'' ,,,'j, 1/fi 6 "''' "''l t'"' /rJ 1 "'~' 11,,, '''' ",, 

/u'h 11 frr'hlirfr.'I 1fLiu!: '1-fi.'l"'.J! X "l"""'"t.11111111'i1 ,lJ,,},,, /rl1111'i1 l'"'"'"'J',,,'i, :p111'i111-

9[1w'b w'bt:.iuJ111 I;: IJ.!'f w'i1t:.m1111 1""2/111f111'i1 f/>111'i1lf.'!P"'J/' tl11111/1~1 "'!"/"' 1f 

t" utt'h t.fiUJ"/rl/,q/! 1 /rl/, "'!'f f/>m~1l/.'1/'111h /;111'i11i/11111/J11111J' I. "l'/1{ 1J'/1111~''1"'~ 

J1u/b ll[IN2_ f ( X) f/>m.'itf/,'JPJU: l/,J'I /;pUf"/rJ/,,Lf! 11u111111LL111 /:,1111J'11111 :\_ "l"'­

u11-ut.m~1u"ii 1fhJ.m-frl J"'h 'h~1t11111fu11f11 l1m111iupi/_1111J' /,'j, Jl 111'i1l1111/11 1/11111C.l1r1 1 

npnh9 UII''IJ"Lb.J!'i,J,l'f' "'"''''" /,'j, x 1' x:!, ... Xn 1Jl·1•.111f111J.J!"'J/''i1 ,,,,,,,,/,,, -

fJ/nL'h[!t l,Ulf'!J I; 111tllll£1Ub1111f, /r//,- 1/111/'d/1 "'f''IJ"''j'.J!'i,/,/'l' /;1111f11u\1111'i1-

t/_11uf b'h 111 !"/ "''}- t./1111 n /rl h q[i f.J, 111, /rJ /, n l_ t 

lll'l"IP"I' f./1u111/rll,q/1 ""'"ul'f,,,'j, ;;,,,,r,,,1, 'l"J"'/rlJ"'~' ,,,'j,J,"j, '""'!'I'''/' 

11,,iu'i1UJl/i1b111 ,,,,,,'i,9/i!} '121111""'11'''~'.f-' ,,,,,,,,, 11/lt 

U.11m2fr'iJ L11u/i1111IJ/! f.Jr1f'i11JmJ /_; l1u11f111/"l'"'/I' /rll111pf11fj1 1/[1111 1 "/'/' l1J.l1111-
. 381 



'tbp"fbb.(! U.JnU1b9 Ul"fUl9nL9blnLl bfilb bU1/11np'f ~hu111uf pb['1/1w} 'l•lf11/b'iJf1n1~ 

filhnpbJf!. t.U1u111u..11nmJ t iJhr9iJwd-.[!mJfrb l'"'Lf111lu/iJ f/1111._'ii~9frw1fr J11mfi~ 

l1mP Jn'-'bf!. w'bt.m 1111 pUl;_fuJw'b lJ>nLh~,9/im 1/i'ii, "'"f m 11,,l,f "'f "r'"/P /cl L ,,1,J,JI!. 

t/£wrwtf.nrmP Jnt.b t UIUlffiu nrn ;_bim' /db ,IJ.J '" 1/n1/ 1frura!· rl• "1111/11.1-

'bw~ 'iip'""b9 Jp p_k. fr'bt.."Lfiufi t.wiJJU'bwl1m'b111 {rl !""'!' l111.1pn11 I; mlilJ/1 ,,, ~1h­

'bw1 w1u l1wJ wJ'b z.lu1_mJc: 
11 n L J,, 'In r n i/__ fr p b n pb J /!.• f;[r/11 X u.1umw'.111f1 ,,,~, ,fl.,l111flt•u~1 

F(x) pwz/u.!m"b {j>m'ii~9frm'b w'bf!.'b'1:,wm L '""f"' 

limP(sup I F0 {x)-F(x) j < 1 
')=K(i.), 

n-->ao \-oo<x < +oo { [J 

( (j() 1) 

(fj(),2) 

U1u"f frun'/_' JbJ frli/__ntf. i/rnpJ.b r/i 'I'·''/.{!"'-'' II b 'IP tn'b/1 :.L m/1l111 l ,f flfllllJ 

iJnr f:.mt/_wuwpnL[J J"'-.,,1!.' 

P ( ~~~}<~·~x) - F(x) I < { ~ ) :::::K( )1 (li0.1) 

K(I.) tpn,_"£hfowi/t wrJb.f!'iibr!!' 11w/111/1m} 1-fa.'l, rbr•L"''> 1.~. 11 
u.11/Jnu.1 w~nL J: 

lJ. JJ J t.fa"f n fl h l/_/!. u urnu:1b inL t.unf"' I' 1/L [',IJ'bL h.J! pu11/ 1.11/i iu'ii UI f m1fr 

1/111.[!p a> 0 p"" /.,,_ f!.'b'lnL'bh'b.[! J n I' UI /b "J Ultn Uli)Ul/1/!.' n r ,, t.1ut/111~11u­

'tw'iimf! 1nL hf!. 1frn.J![' I; ~JUJ' t.mtf_JUuutp 1-p, qnpJ-'£wl1w'bmJ J_/1 · l111111m1 

lnh'ffi 11t.'bb'bwl Jb~ pnpJ.ft JUJJ'U1h1u~: ll111Jnriu11mp 7.-h f!'b'l111'it1111f M1 

0,01, 0,05 /.,,_ 0,1 fltf.hrfr9 11b~'bni.Jbl1fa'b t.w1[U1ump1 Oqu11Jhin1/ IV m'l-

1nww~fi9, npn2nul hil.e "'Jf, J. = i.-, {tlp1/l'' npf! K(i.) = 1 - 'Y. t.1111/w­
uwpJm'b "'I'Jwm'b /;t U.!'l 'lbUf.[!nL.J' 

'l-purnulhbrfr "'I' 'l!"'-'b.J!'iibpfr fuuJwa "'!"i, ~UJnn'-.~ mJ h'b.e f 11( x) 11 w;_/u­

J"'il lpmilb/11u'b "- l)bmn t."';_tf.nLJ'~ An=ynsup I Fli(x)-F(x) l Jh-
x 

'1-nLf!JnL'ilf! f!_UUI J'br /:,p"fnfilhq_fi: h/ilb "Lwr11.1/i J nr t.wztf.tj_mJ Au 1n<h1L­

fi11nL'bf! Jbd· !; ~"'J' /)u11/wu,,',p /.,~ 1 wiufr'b.J!'b' 

v~ SU p I Fr ( x )- F ( x) I ?::- L , 
x 



l:.fi"lnfilbqf!. UfbU1.J! I; J'brrlhu nrniJ_t.burk frt1'"//'"h'".1JLL I; J'ft 

t:.Ulr J nr J'br "f '"J,j Ulbp /:,UJ,j Uld UIJh qnrrth_IU~IUhnrb'h lllh:.b IU(I 

bfrJh "J'"r11.i/ft I nr 

ILi "f lll 1tl/b .j! Uj b U1 ./J I; /:,uni IU rb b .[!_ J n r "'II r ab r ft UI z/11u /i.i/1 r f! t, 1utf UI a UJ /b­
iJ. nuf L'it t.ft"1.11fr1Lqft t.bm: µ'"!.9 '"!'f 1.P 'i.i2 w'i11u11,,,,rJ ftl:.111r111.J "r t.fi­

"Jnf11hqf! u1b111.f! I; e'iu1-"'-'itb1: U./u r/iul'n'i.Jbl"'- :.tut!wr "l./;111.p. I; l1iuuriurh1 

'Jft1.111nJ'hhrft t1/r 1fft .J!.'"h" uhrftiu'i.ibr k WJ'I uLrftiu'i.ibrfiH !"' l''".f!UJh­

lJnLt•ft :.w1fU1p u11111u:1hl •'i.i11LJh t.fr"l.n/ilbq[!: fJ/rJb iudb'b w'i.iqu11f t. 1uJ' w-

~U1Jh11L{JJ111_h qn/11'-{JJ'n'i.i ,,,_'itb'biu 1/rnrafa 111z/J'"l'itLrfi k wr•/wJ- A.faUJ"-

ftJbL/./1 t!fi21• 1 '""JIU i[Lnfi'i111 '1'"rb1fr 4tft'itft l!r1u1 111-'hlc 1.ft"l. 11/Jbq'iibrfi 

u1.r1111'11f Uih 'it~wput'fr'/Ult} J, 'lut'i.imltl! ~1111/1111f I; ''"L'f "'l"l'"'/P 11 p tl­
ml1 p !nu: fippl.1/'b or11.111uf1111r I; ifr'i.i1111f 11U1111.'fl11 t.frUJnfdLqf! w'b:.11111.11 

pw;_/111f iu'it lp111_'itl1.'Jfawtb 1/hf'tu.pbr!wl npkl; '"Jl l111fimL11fi1111fi 1lfip11,9111/: 

1.fi"fnf1J/nzfi UUllll_'fJ'IUh b r'ff'l1['1f '1rfiurl. rfr111h I "{'/! 1fl. 'iJ .J! IUJ 11ml11z 

~;_u'l""'lrL'h.e 1 / "2 l1rfimhp/1ut'it I;: 
(1nd-1/11uf I; 'in11 /iJ /11'b'l-frt•f! X UJ1U111111::.111l1111'ii 1f11 ,)111 /J Jwh 'bl1iu111-

J,"'f/1 '''"Ul'"r'/111J 'fflnlll tf'i.1hrfi. xl, X::, ... xii IUJ"i!"'-'h.p'l,/, I'/' l:.w1lm­

~ Ul /iu11 fr' J tuh 1/h r '" /'/, r J "'L IU ! 'i.i t:.fi "In fr! b 'l'' :.1,,,, J II I' x "1. "'""":.,,,1, UI 'i1 ,fl, -

rh11{J J"'-'ii'it mbp np11;_ ml1/1 F( X) [fo111'i1l1Hfrm 1 "f"'f/111 f1 I' 1•111; /111l111'b 

q,m 'h4.'Jf''": 

•l.L I'.'!'/ ,,,J .J!'" ! fi'h I' ""l 'f"' frJ ! w'b 

xl, x .. ,. ·. xll 

l;1L1fh'itm'i.J,!'fi.'1 ~tu11111.'J/'~'.J! 1/pfuul11111111wl1111'i1 2_111[' .J! 1 "/'/' f"'"l/l"' .'I"''~ I; 

(x : 1J x; ) (i = JJ ~ ' ···r) 1f11111h1111/n11 1f/1t_wl11111.J!'·1·!•11 '' m i(i=l,2, ... r) 
(t11/l•r•fay, "P"'ii.p "'!'I i-r'J 1lfi2.,,,4"'!·l''" ,r 'tf""'"'(> "'l''J!111'i11,5,1,1,/, /r11/f.1,'i, 

- 111 i ( . 1 •) b'h I ,.., ,,.,,,,, "'I''"/'1 - I = ' "-1 
11 

... r) I",,,.,,,, "'!'I 

iJ/, l"'· t:.wfi.111/11111 fr! J"' h51l1 ['h L 'in 

ll111[wt) l:./11'1nfril111f1 'l''"/.J!""J' X "l""""'J:,"''I"'~' tf/,,)111/<IJ"'~'\ (x; 1 1 

x \) 1f /r 2. 111l11u l.J!"'-'f 11'i1l1i1 I' l"'- :;, 1111/ ,,,'i, 11111 m51111frJJ111 'i1 f' l11f1'i1 fr 

. '.! - ,., C-(~i z - ~ .... , 
11 

i-1 

383 



Ul/u//b.p'iJ' (x~-lJ X~] Jppw~UIJ.f.nLlf f!'b~'iJblnL f.w£.w/11m.{JJ11Lh'iJb11/! 

/)w,/ WUf. UJUJ WU Ju w'b f.w" w'b W~w'bnL{rJ J nL'iJ'bb rfr zl111nt1f'bb r/r .fJlllTI u1f111wp• 

tbrft 'JnLllwre nrnzw~Jt 'lrw~wt Ci 'lnr'}w~fr9'hbrn1/1. ll.1'1 Cf"l'Ou1l!I!.'} .. 

tbre t.wr""'r I; et'l"'-tbl 

i = 1, 2, • .. r, 

r ( )2 <> , n m· · 
z- = 2: - -' -pi 

Pi n 
i=l 

( 60.J) 

11111rL1fi I; wu1w91n9bb "I' bp(J n - •(X', '""i"' !."2 "i IU1llUl~Ull1m'i1 J'b­
J,,, fd1wb pw2/111f wb fuinnLflJnL'hf! J_ 'l'1111Llf I; 

r-1 x 

1 
-------- x '..! e 

r-1 

2 2 

fn1.'b~9/rw1fot, npmb'I. (r - 1) flfrt/.I! wq1.t1urn1./J1w'b wump~u/iitLrfi 

Pfrtfh t 1 

llr1" b'hfJ "''lrb'h.e, pk F( x) P"'2'"" w'h f/>111._'ltft9fr wt u1w 1,,,, r;""'''" Ji 
1; nr"-1; t Pt/.ni/. 0 1, e2, ••• E>z "l.wr1.t1JbUJrbr. wn ,1bllf.pm11 

r 

z2 = 
~ {mi-n Pi(01, H2 ... H1)]2 

npi(01, H2, · · · l.-l/) 

bflb 8}1 821•••.0[:"f..UlrU1J'bUJrbrl! wp<fb.ptbre t.m11n'/,fr b'iJ, Ulll[l.U i -" llflUllfUl­

f.w~w'b JbJnLf/J"'-'b[! ~m'bb'bw 'bnLJ'b (60/5) 11wt.Jm"i11u1fr'h /1!ur111/dJ"'bf!I 

Pu~ b[ilb "'J'f "l.'"rwJb1nrbre wMw11n h'b k. 1/m/11wrfr'b4.mJ b'u fi1·h'hy 

iJbp9tJ.wtl-.[!w//!b 'f'b111f.1111.11w~w'b'bbpnt/_1 ,;,Uf.'" Pi JbJn1._{J 1m'ittbr'h "'l''fl.t 

fuuuurwmm'b JbJnLfl JnL'b'bbr J_b'b {fit/! 1 "'IL lufr'bh'b tJ.br9'.'111,}.pwt/i'i1 

iupJh,e.thr/r IJ.n1.t~s/ru/iibr1 '.burl11urwr z2-m 111ut.J w'hw1pr;., Jmnm !" 1,n'i1e 

wr'lbt ·l/r wrmw~w1miJf ( 605 )lp111'i11uAkntJ.: ll.J'I 11wt.J wilw1fr'h fr11.I1m [rl 1m'ile 
'84 



IJU1/uijmd- ftLfi'bft f!'i"f /)w'brm"fbu hptu'bp91 fJb ft'bt b'[m'bUJ~m/_ b'b q'inu­

/)iu1m/nul mbt.IU/Ul UJU1('1Udbt11pbf1{!l u."JU19nL9t/_UJJ l;J np 1..2-nL umt.dmhmJfib 

{u111nL.{JJnL.b[! 1 b/'P [!Ul2_/uJ'm"b lpnLblJ.9pw'b "fUl('llLbtu~nul' I; [ {rlt/_r11f iuh­

t.w!m "i'"f'"'J'bm11hp1 npn"b.[! [!Um tJ.bp9t/_iud-.eft 'l'bw/)mu11/nL.J' b'b ·p_,,L. 

Jp'iJptf nL.J'ft b'[mbwftnt/_ 1 phpqmJ (60J) /umnL.{J JllLbb I;' k = f - l - 1 

w'lmuwLfl tm'b mumft-6w'b'bbpft flt/_m/ 1 "'!uft'b.f!"b' 

_k_ -1 x 

Rk(x) = 1 2 2 x >01 x e 
k 

2 2 
r (-~ ) 

U.rlJ' !J"'-!Y 111111h.p 1 [db fi'b t ll/.bu l1m11btft I; '"'""-'fbl 1fb11 J'wy['wr} 

t:.p llf.11{J b q[! / 2 l111fimli ['/"u tfi tf p 2. n,rym/: 

'tfty11L.[! a. fiJf,,j'b w{ll.pw"b 1/in.pp I;, nr J'fr 1frn11J.11LJ ·11n11d'bwftlll'ilf1-

['b'b iub/)bmp{tb I; IU/b "fUIUIUl/)Ul/l/t fipmf1rubU1911L1f(!J fl/lb llL.bfi UIJ'f 

t:.wi/_wh UJl/U1'b111/rl J"Lhf!: 

f•J' mb '"[fill / '.!. 1f L ,} 111 frJ [•uh f''"2/111f w'i1 /111.11111 /cJ JllL'i1 (! V u11u11L11111/tf1!J1 

qu/i.JL'b.e / 2 = / ~ /d/11/l!i n['f! [Hu1/w111111111LJ' I; 

x J Rk(x)dx =-= 1 - 7. 

0 

;:. w1/ Ulll IU l'J' mh l! I ,, /""Ii 'l k-51 UJ'f_ IUlllllL/rJ ! UJb '"" 111 fr6 wb 'b /; r/1 I" ,,,p, I; 

u11l!ml 'fb"IJJ"Llf: Un. 'f""f.[!11Ld 

llrl·J', eum "''IJmL 1/111r'1hrf1 mrru11L'b.J!'b/;1,p, t:.m2,p.r;,J.! / 2 ,ff,J,,, _ 

JJ ["' b (!I 11 t'I· 1fL J Ill [J Jiil 'jl {! ~ wd f[[ph" 1fL ,} I f1w1J' t:.m1/ Ulll UJ (' <-p'i11 f{UJ rJ' 

1/in.J!r Z:- fr91 /;fdJ, Z2 >:= I~ , h2_mb1u~111.1f I; frt1111l1111"bw9hL I; ''" 11./IJlllllU­

::,,up, np qn[1J'i1111l1111'b1111l1'b ~Ul['b[p I; m'bt.'b"'l' l),,,,fwl'L·l, 111/~'"iL" "!' 

x "I UJ I.II iut. UJ~ UJ 'b ,fl,,} Ill fd I '"'b \ F ( x ) I' UJ 2f111f IU 'ii Ip ~II "idt !JI• UI ,,, 'b "'ii"' l"' 

t.jt"fnf<ll:ull! "J.bm.p' t· 1np,f1Jp1 
. m · 

/•1111 hfilb 1.2 <I~, '""I"' zb'l.mJ''bhrf! -' -/• IL Pi-I! 1fp 21, "f"'-
n 

mtut.tu~m'h L'h k "Ihm.[! I; t.u11! wrbl; np 'bpw'bJ.! !;ru~w'h il/i11 11.J'I- 711 "i­

J.!"L,f J'br J'm9('UIJ f\pUf.nftlbq{! f\mJ'UJ~tu/i11/nLd I; 11fr11111Ldbhpfi tup-

111n1_'h.e.'hb rl! t.hu11 

/li,l 1_br"'Pb11mJ I; UI,..,, /)wryft'k' fib Jb'h.e l1wrn .. 'l b'h,e wr'll".e 

uit/_Jwl 'lbUf.J!nLJ t/i1111nilbl UIJU t.fruinfilb'lf!i UIUJ•U uibm.e. I; 111,l/'i.bl w[11 
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w.lbilf!, fi'bJ nr uwi[b9 i[bp£.nul '1nl~nppni[fr ~rfiurbpfrw1fr ~""'t""l· 

9 nL{d 1wJ' pt 

t~wurb'b.e, np X2 ~rJrurbrfrw'b ~frrwnbtfru 'lfrurnurilbrfr pn1nr 

. mi (i = 1, 2, · · · r) [li[bpf!1 npn'b,e e'bflknul h'ii i-bpnr'I i[wr'l"'-J1 

10-p9 pn./Jr l_"fhur,e !; [/ibbb: nLUurJr J b(iJb ffij (iJiJbrJt9 npnzflbpf! UIJU 

"lw/J'w'iip'ii tb'ii pu11[wpwpnt.J', "'"/"' l[pJrurbpfrw'is ~/tpumbL"'-S iu1•mt. 

/11npt,"'-I''l !; mpi/_i"-J' npnz l1wr'lbl' J'frw9'bb1 w!'b"ll:rn, np !n'-pw.ew'b­

lJ"L(' ~wpq11ul 'lfrurm._J'bbpfr fiJ/ii/.1! ifr'bfr urwup9 JbJ ~wJ'. urwufi~ 
:.wi/_wuwp: 

0 pp b w ~I lJ.Ju 'fi/u/r 68 ~burmJ' Jbb./! ~wn.m .. 9b9fr'b.f! r/_/rtuu/1w~ 

'II'w~w'b 2."'I'.f.! ur'f!"'L pnpalipp '"I''IJ"'-'b.f.!'bbpfr llwJ'wp - £. npn2h.'lfri,.f! 

'bpiu qbp9i[wd-.ew1/r'b "fiupwJ'burpbpf!t b'b{Jw7pb'b.e 1 (iJb "fWurwllml[w'b 

,/bJ11LfiJ1nLbf!1 nrfr llhur ~UlurUJpr/_nLJ' b'b '1frurnLJ'bbpf!1 nt.bp f.wi[UJ'bUJ­

~UJbm.fiJ.1nL'i/i.,brfr 'i"'rJ' "'l pwzfuJ' UJ'iJ lpnt.'ii~9/r"' f.burk.Jwl fumm(iJ 1wJ1,' 

a V~ 
f(x) = 

1 
e 

IL uurm.11/i'b.[! "'J'f llfr"lnfilbq[! X2 'lrfrurbrfrw1/r J'fr2119ni[1 lJ.'bf.w1ur a "- 0 

"i"'rwJ'burpbpf! 'li,"'llwurhb.[! 1.2 J'ft'b/11! nt.Jft b'lw'i11u~nq: ~"'!m'bp !; , "I' 

11fiu111uftbpp fuJ' pwr/_,,pJ' w'b 'lb"f.[JnLJ "'J'l 'l'bwf.wtnUJ~UJbbUpf! f.wJ'f!b~-

'iwuf h'b t.wJ'w"lwurwu/uw'ii X £. S iJ.bp9i/.wd-.[!wJfib 'l'bwllw1nwl1w'b'b/;t'fi, 

ml"fi'b.p'b' a ~ X = 3, 45, a ~ S = 8,37 t.bUl..• "'!'f 11-b"l.e"uf 
(x-~ .45)2 

1 - -2-:S,37-
f ( x) = _e 

8,37{ 2it 

U.1u lp11L'bbfiwJ/r J'fi2n9ni/. t.w;_iJ.binr/_ UJWmUJllm~UJb J'bJmfJJwh 

( X ! , x:+ I] ( i = 1, 2, • • · f) Jp fUl~WJ.f.!P J'b2_ [!bft'isbl'"- t.uu/u/i1w~U1'b11L-

fi' JllLb [! 1 ~1.nn w'i11.ub.[! t.bm£.J UI[ uuunw UJ~f!· 

4 x -16,-L .. 
1

-12,----: -
' - - , 0,4 4,8 8,12 12,16 16,20 20,2 

--

ml~ 4: l-11 -1 18 I 23 I 28 I 27 I 22 I IG/~ 
rn I - 0)0938 0,1125 0,1438 0,17501°,1688 0,1375 0,1000 070688 
n 

pl .0,075l 0,1014 jo, 1542,0, 1870 0,177510,140710,08711 0,0599 
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~bre Ulrif.Uld- '1/"nn'lmfiliUl'h t-wJUlam1t umUlpfr'b br~nL 4 '[bnf1'b 

br~"L "Ulr'fbre Jfrw9'hh'h.e ,r/r ~Ulr'ffi Jbp_1 

011uiif.btnif. Ul/U uuunLUUI"" 9' ( 604) pu.1'i"uak.nif. t.Ul2tfnLJ' b'h.e X2-Ji'h' 

/)1112/rif'hhp[! 'J-UIUU11_nrbl'"' t.burk1"'l "''UllLUUl"tlLJ. 

I 
-8,-41-4 .0 0,4 4,8 8,12 12, 16 

I x -16 12-12 -8 16, 20120' ,- I I 

,_ 
~ 

24 

~ - p I -0,0181 j-o, 0111: 0,0104: o ,0120: o'.oos; 
1

0,0032: - 0 ,01291 -0.0089 

I I I I 
0,0001

1

0.00011 o,oooy,oouy,0001 0,0001 

--~·--------'---~-'--~-

G -p y 0,0004 0,0001 

o ,0053 o.oo u Io. oooslo .ooo.f .oooa I o.ooos o. 0012 0,0016 [ mn P- r)2 - j j J ! 

------------------~--~~ 

k= 8- 1-2=51 

~{bpy'i.tm J' b'b.j!. 0. = 0 1 J. V uni J"' 11udtf19 11111u1~t1Ld L~.J! J.~ = 91 

<f.u1'i1fi nr 1.2 < /=, UIU[UI / 2 'ff'fiwl·rfrUIJI' t./11fw'u 11£1111 Lcu1ml1u1.'Jhnul' 

L h J!, n I' f.u11J wh '"'/ '"b m frl J,,, 'ii'£ L /'/' 'iJ11 I' ,f"' l I'"' z/11 J m'i1 1/l• 1'w rlw r J 111 L 

/".,fi1'111/<ILq[! t.imfmJ. U1J~1/111 J l · t/1"l'J.'i11ul1m'i1 1111J:111l'i1/1{'{' t,[,,,, /1 t.{1J',f! }_/J'"' 

· "'t'h JLrd/;1mr 

tuuri.~ruli11 

1. X 1f11<)m/r/J"'b t:.fr'i111 111'i1~111/11 }_1111J.1111f'i1/1/'[' 1111/Li /,), t./;11,/1!."'l 

UI /''I!''' b .J!b L11f! \ 

·---------~------------------

1 2 4 

X; 148 147 HiO 

IJ11112Lt X-/i 1.L11y1JwJ.p1u1ft'h 1lfi2frte k 1Jl11•y•J111J.[!."'Jf''h rJ/1111J1/,p.,/1w'bJ 

2. !lm1/11/hl !; 1000 •mt wJ m1i11~wt9 t.111u111l1t1'rf! /, 11mm'!)•//,L (f­

f..Lurk1wL 1Jfd'-w~wlfpw~w'b 2."'I'-il!• 



0 ~ ~ - I r- :> ~ co ~ ·~ C) 7) 0 C'-l .I) 00 t:J ::!: :::: •!':! 1':l •!':! ~ 0 c- c- r- r- 00 - 00 ~ - - - - -
I 
- - - - ..... - I -~ I I I I 'I I I I J I I I ~ I ::r :-':l 0 ~ ::<t 1!':1 XJ ....,. t- C':I ~ O':i :J) a!':! 3 '<l' :::: ....,. •"':: •!':! 1!':1 ;: 0 ~ r- t- r- - 00 ~ - - - - - - - ...... - - - -

I I 
-

~ :::J 

I 
3 "'::-- =:> - ...... =:> ~ r::--...::.. :.::i •!':! C'I X> =:> t- ...,j4 00 0 .s~ - ~ ::£) ::'1 :.::i - - ::'l - ...... ~ C'l ...... :;.-, -

fl pn zb l if b r,gt/_ wJ-.[!.'" tfr'b 1f fr f//'ii f! IL 1JL l'.'l'J "'J .f!"' 1/•t 'I fr11 ''lb I"' /rw'b: 

3. fl I"' zb l "" r 9if wJ-.[!UI Jf/b 'lfr ti Uf b I"',, UI tfr ,f w[rl 111/ wmf1l1111~m'b llU[lll­

~Jnllf {! /.._ 7/111UJ.b['"Pw'b, b/rlb UJ.Wmwt:.wf1w'b J/iJm {J 1u!b 1f iu{rlb1f U1mfrl11uf1w'b 

""l.umnLd[! t.w1m'bfr l;r 

4. ~bml.t.!wl ~unbl!"'.'1Pn'i1 '"'l!"L11wlfl1 ·t:.wJ'iul' t.ruz1JLL f1,,,rf,l!"'.11/"uJ/1 

"'l"l'J'"~P!Jl! IL nl7pbufriu1fr mrzftr1 'ic}/il'l!' 

~ o ,. 1- 10
1
10 i-1i- DJ>o )z- 3 13 3'" I 

-a , .,_ I - "1 "-· ,. -·•1 a- 01 fl- a I 3:>-40 J0-15 

0-4 119 9 0 0 0 0 0 0 0 

4-8 9 59 7 0 0 0 0 0 0 

8 - 12 I 1 

I 4 I 28 I 3 I 0 I 0 I 0 I 0 I 0 

12-161 0 I 0 I B I 12 I 4 I 0 I 0 
I 0 I 0 

.!6-20 I o I o I 1 I 6 I 7 t 1 I 1 I 0 I 0 

·20-2t I o I o I o 1 1 I 1 I s I 3 I 0 I 0 

, '24-28 I o I o I o I o f 0 I 2 I I I 0 I 0 

'.28-32 ~ 0 I o I o I o I o I o I 3 I 2 I 1 

<lll-36 l 0 I 0 I 0 I 0 I 0 I 0 I 0 I 1 I 0 

~1 ·& I ·o I o I o I o l 0 

' 0 
l 0 I· 1 



5. flrnzhl t[hp91_uzJ.eiu1ft'h ~nnbuw!Jfin'b JnJh'bmft JuzftlhJJ.Hm/t~"'­

~uz'b "UftuunLtff! k. 'IP""fbpuftw'b, h[ilb br~lu11fr "i'""''"r:.'-"~w'b JhJnL­

[il 1ui'h J' w[iJbJ u11nft~ui~uz'b u"f uzunuf e r:.'" 1111'bfo !;1 

6. flrnzbl t/_bp,rp/uzJ.euitfo'b ~nnb11ui9fon'h JnJ'h'itmft Ju.1f'bJu11nfo-

~iu~ui'b U,Uf IUUllL,j' {!J bfilh bp~}_ tutp "f UIUI IU(,IU/Jtuh ,J'bJm[il JUlh ,j' w[ilbJ' iu­

m/1~U1~1Ub U"ftuu1nJ/! f:.w1m'bft t_!;t 

7. X Uf.1UU1tuf:.wl1m'b JbJm{dJm'b'b rn'bfo hnpJusl puz2fumJ' uz'bt.iu11.n 

3 Jmf'bJuzmfr~Ul~Ulb UU[_Ullll1L,/fl1_ [,_ /:,UljU1L{r Ci = 1 UJ_tupusJbmrni/t Lp16!°­

b~UIU1,j'Ullf(! ~UJmtupi/_uzJ tfrnpa/.i flf!. uri/_U[ b'i., /:,bmLJ'"l mr1fJ1'Lb.[!hhpf!.' 

N I 
1 2 3 4 5 6 7 8 9 10 

---

xk I 
2;)0 2!9 247 25:l 249 246 247 253 249 253 

flrnzbl w'bt.UIJU1 3 "fUlptuJ/nnrfr 1[umwf:.bLf1 Jfo2_W~U1J.f!f!.\ 0,9 1/f!u­

lfl iut.b LP t:.iutf uz'b iul1us'b 1n[il ! uiJ p t 

8. 100 fn11J.bpmJ A "f'""''"t,UJ/'/! r:.m'b'llu I; Lffbl 40 w'hqustfr 

flrnzb l A Uf_IUU1U1t:.1urfr t.m1/ m'b wl1w'i1m/cl l wb 1{uuriur:.L LP 1f Jr r'"'f USJ.J!f! 

0 J 95 IL 0 JO!) 1Jummt:.b Lfr r:.1m/u/i.i 111/1iu'b1n{J 11uJp: 

9. X "JU1muzt:.1ul11ub JL<hn{J !"'-'b'b 111'i1/1 'b11p1fwl pwz/11111 J w'bt.w!in 

Uf m 111mff1m 1,b r n 1[ 1 <fin rJ. b l'l! 1111[!.-l /;'i, t;f, wl1 l "'l 1JL I' y1[ wJ-.f!l!' 

N 2 :~ 4 fi 7 

,.. ')"""' 
i) ,- ' f>, 29 

fl1111zLL 0, 95 1J11111"' ;11 J/1 t:.1111/11111111'1111'11,,, fd l"Jlf I' w'bt:.1111111 "l"'l'"'-

1fL11111L11Jr 1[111r1mr:.f,i/1 1f/1 2"''1"'.(.f!/'['/!' 

10. IJ· ""'" n UI 11111 /u/ I;, 1,,f/, 'j, 111 /1 .JH~I ! .fl,,,!.,,,,,) 

b[IUI Vj l111~'i111Lfd1111_b[! Ullll[li'''''' 7,5 •I "''""JJ 
b1ul1 rLr1/11uf I; t:.L111/1 Jiii[ IUIJ!llLllUI/,,,, 1f. 

0 2 4 

57 

""'""l'b t.1, /1 n i /cl /11/f ! 1. 

2G08 1/rn rJ.J, r/1 d ""' UI-

8 10 1l 12 

10 4 

12- '1r/1u,/4 r" "',,, ,f" p,, .'/'"' 1111111111111 t.f"'l" fJ L 'll! "',ru ,f u111/1'b I "I' 7 ,5 
'''"!l''lt"''i111uf .J!'"J.[!"'/1[1111 mu1111f'i1l111/1?. {J/11Jl! l1'i1/dml'll1f111.1f t- '!/,,, 111111111'11/!' 

/)1111[111'iJ mf1u/i11nfd JllL'iJ'iJ/1 pp f1'" 2/111f w'iJ(! I }, fr/}., P = 0 ,051 
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x I 0 I 
o,o 0,3989 
0,1 3970 
0,2 3910 
0,3 3814, 
0,4 3683 
015 3521 
0,6 3332 
0, 7 3123 
0,8 21397 
0,9 2661 

1,0 0, 2420 
1,1 2179 
1,2 1942 
1,3 1714 
1,4 1497 
1,5 1295 
1,6 1109 
1,7 09-10 
1,8 0790 
1,9 0656 

2,0 0,0540 
2, 1 0440 
2,2 0355 
2,3 0283 
2,4 0224 
2,5 0175 
2,6 0136 
2,7 0104 
2,8 0079 
2,9 0060 

3,0 0,0044 
3,1 0033 
3,2 0024 
3,3 0017 
3,4 0012 
3,5 0009 
3,6 0006 
3,7 0004 
3,8 0003 
3,9 0002 

I 

1 I 
3989 
3965 
3902 
3802 
3668 
3503 
3312 
3101 
2874 
2637 

2396 
2155 
1919 
1691 
1476 
1276 
1092 
0923 
0775 
0644 

0529 
0431 
0347 
0277 
0219 
0171 
0132 
0101 
0077 
0058 

0043 
0032 
0027 
0013 
0,12 
-0008 
0006 
0004 
0003 
0002 

1 
y=--·--e v 2 1! 

2 I 3 4 

398913988 3986 
3961 3956 3951 
3894 3885 3876 
3790 3778 3765 
3653 3637 3621 
3485 3467 3448 
3202 3271 3251 
3079 3056 3034 
2850 2827 2803 
2613 2589 2565 

2371 2347 2323 
2131 2107 2083 
1895 1872 1849 
1669 1647 1626 
1456 1435 1415 
1257 1238 1219 
1074 1057 1040 
09UU 0893 0878 
0761 Oi48 0734 
0632 0620 0608 

0519 0508 0498 
0422 0413 0404 
0339 0332 0325 
0270 0264 0258 
0213 0208 0203 
0167 0163 0158 
0129 0126 0122 
0099 0096 0093 
0075 0073 0071 
-0056 0055 0053 

0042 0040 0039 
0031 -0030 0029 
0022 0022 0021 
0016 0016 0015 
0012 0011- 0011 
0008 0008 0008 
0,00 0005 0005 
0004 0004 0004 
0003 0003 0003 
0002 0002 0002 

--
2 

I 5 I 6 I 7 

3984 3982 3980 
3945 3939 3932 
3867 3857 3847 
3752 3739 3726 
3605 3589 3572 
3429 3410 3391 
3230 3209 3187 
3011 2989 2966 
2780 2756 2732 
2541 2516 2492 

2299 2275 2251 
2059 I 2036 2012 
1826 1804 1781 
1604 1582 1561 
1394 1374 1354 
1200 1182 1163 
1023 1006 0989 
0863 0848 0833 
0721 0707 069·1 
0596 0584 0573 

0488 0478 0468 
0396 0386 0379 
0317 0310 0303 
0252 0246 0241 
0198 0194 0189 
0154 0151 0147 
0119 0116 0113 
0091 0088 0086 
0069 0067 0065 
0051 0050 0048 

0038 0037 0036 
0028 0027 0026 
0020 0020 0019 
-0015 0014 0014 
0010 0010 0010 
0007 0007 0007 
0005 0005 0005 
0003 0003 0003 
0002 0002 0002 
0002 0002 0002 

I B I 
3977 
3925 
3836 
3712 
3555 
3372 
3166 
2943 
2709 
2468 

2227 
1989 
1758 
1539 
1334 
114a 
0973 
0818 
0681 
0562 

0459 
0371 
0297 
0235 
0184 
0143 
0110 
0084 
0063 
0047 

0035 
0025 
0018 
0013 
0009 
0007 
0005 
0003 
0002 
0001 

9 

3973 
3918 
3825 
3697 
3538 
3352 
3144 
2920 
2685 
2444 

2203 
1965 
1736 
1518 
1315 
1127 
0957 
0804 
0669 
0551 

0449 
0363 
0290 
0229 
0180 
013 9 
0107 
0081 
0061 
0046 

003 
002 
001 
001 
000 
000 
000 
000 
000 
000 

4 
5 
8 
3 
9 
6 
4 
3 
2 
l 



U.runtuw ~ II 

t x2 

<D( t) = 1 J e 2 dx 
V 2rc o 

t l 0 l 1 
1· 

l 0,0 0,0000 0039 0079 0119 0159 0199 0239 0279 0318 0358 
Io. 1 0398 0438 0477 0517 0556 0596 0635 0674 0714 0753 

0,2 0792 0831 0870 0909 0948 0987 1025 1064 1102 1140 
'0,3 1179 1217 1255 1293 1330 1368 1405 1443 1480 1517 
I 0,4 1554 1591 1627 1664 1700 1736 1772 1808 1843 1879 I o.5 1914 1949 1984 2019 2054 2088 2122 2156 2190 2224 
0,6 2257 2290 2323 2356 2389 2421 2453 2485 2517 2549 
0,7 2580 2611 2642 2Q73 2703 2733 2763 2793 2823 2852 I 0,8 2881 2910 2938 2967 2995 3023 3051 3078 3105 3132 
0,9 3159 3185 3212 3238 3263 3289 3314 3339 3364 3389 

i 
1,0 3413 3437 3461 3485 3508 3531 3554 3576 3599 3621 
1,1 3643 3665 3686 3707 3128 3749 3769 3790 3810 3829 
1,2 3849 3868 3887 3906 3925 3943 3961 3979 3997 40H 
1,3 4032 4049 4065 4082 4098 4114 4130 4146 4162 4177 
1,4 4192 4207 4220 4236 4250 4264 4278 4292 4305 4318 
1,5 4331 4344 4357 4369 4382 4394 4406 4417 4429 4440 
1,6 4452 4463 4473 4484 4495 4505 4515 4525 4535 4544 
1,7 4554 4563 4572 4581 4590 4599 4608 4616 4624 4632 
1,8 4640 4648 4656 4663 4671 4678 4685 4692 4699 470{) 
1,9 4712 4719 4725 4732 4738 4744 4750 4755 4761 4767 

2 ,O' 4772 4777 4783 4788 4793 4798 4803 4807 4812 48lfl 
2, 1 4821 4825 4830 4834 4838 4842 4846 4850 48:>3 4Rfl7 
2,2 4861 4864 4867 4871 4874 4877 4880 4R84 4887 4889 
2,3 4892 4895 4898 4901 4903 4906 4908 4911 49l:J 49l:J 
2,4 4918 4920 4922 4924 4925 4928 4930 4932 4934 493G 
2,5 4937 4939 4941 4943 4944 4945 4947 4949 4950 4952 
2,6 4953 4954 4956 4957 4958 4959 4960 4962 49G:J 496-t 
2,7 4965 4966 4967 4968 4969 4970 4971 4972 4972 497;~ 
2,8 4974 4975 4976 4976 4977 4978 4978 4979 4980 4980 
2,9 4981 4981 4982 4983 4983 4984 4984: 4985 4985 4986 

3,0 0,49865 I 3 ,1 49903 3,2 49931 3,3 49952 3,4 4996£; 
3,5 49977 3,6 49984 3,7 49989 3,8 49993 3,9 49995 
4,0 499968 
4,5 499999 
5,0 499999997 
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G11 (x) = 2Jgn(y)dy 
0 

~I 2 

0,0 0,000 o,ooo 0,000 0,000 0,000 
0, 1 0,064 0,070 0, Oi-1 0,075 0,076 
0,2 0,126 0,140 0,146 0,148 0,150 
U,3 o, 106 0,204 0, 216 0,220 0,224 
0,4 0,2-!2 0,27a 0,284 0,90 0,295 
0,5 0,296 0,334 O,~H8 9,356 0,362 
0,6 0,344 0,390 0,410 0,420 0,426 
0, 7 0,31:18 0,444 466 478 484 
0,8 430 492 518 532 540 
0,9 466 536 566 580 590 

626 1,0 500 578 608 636 
1, 1 530 644 648 668 678 
1,2 558 648 684 70-1 716 
1,3 582 676 716 736 750 
1,4 606 704 744 766 780 
1,5 626 72ti 770 792 806 
1,6 644 750 792 816 830 
1,7 661 768 812 836 850 
1,8 678 786 830 854 868 
1,9 692 ti02 846 870 884 

884 2,0 704 816 860 898 
2,2 728 842 884 908 920 
2,4 748 862 904 926 938 
2,6 766 876 920 940 952 
2,8 782 892 932 952 962 

960 3,0 796 904 942 970 
3,2 808 914 950 968 976 
3, 4 818 924 9~18 972 980 
3,6 828 930 964 978 984 
3,8 836 938 968 980 988 

984 4,0 844 942 972 990 
4,2 852 948 976 986 992 
4,4 858 952 978 988 993 
4,6 864 956 980 990 994 
4,8 870 960 982 991 995 

5,0 874 962 984 992 996 
5,2 880 964 986 993 996 
5,4 884 968 988 994 907 
5,6 888 970 989 995 998 
5,b 892 972 990 996 998 

6,0 894 974 990 996 999 
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766 7i0 774 
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8-16 852 856 
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~W(lntbw~nLp!nLb 

I 12 13 I 14 
I 

15 I 16 I 17 I 18 
I 

19 I 20 I 00 

---
0 ,0 0,000 0,000 o,ooo 0,000 0,000 0,000 0, 000 0, 000 0,000 0,000 
0,1 0,068 0,068 0,068 0,038 0,068 0,068 0 , 068 0,068 0,068 0,063 
0,2 0, 154 0,155 0,156 0,156 0, 157 0,157 0, 157 0.157 0, 157 0, 158 
0,3 0,230 0,232 0,233 0,233 0,234 0, 234 0,235 0,235 0, 235 0, 236 
0,4 0,305 0,306 0,306 0,307 0,307 0 ,308 0, 3681 0,308 0, 308 U,310 
0,5 0,372 0,374 0,375 0,376 0,377 0,377 0,378 0, 378 0,379 0 ,382 
0,6 0,440 0 .441 0,442 0,442 0,443 0,443 O,H3 0,444 0,444 0,451 
0, 7 0,502 ft,503 0,504 0,505 0,506 0,506 0,507 0, 507 0,558 0,5Hi 
0,8 0,561 0,562 0,563 O, a63 0,564 0 ,564 0,565 0,565 0, 5(;6 0,571} 
0,9 0,612 0,614 0,615 0,616 0,617 0,618 0,()19 0,619 0,620 0,632 

1.0 0,663 0 ,665 0,667 0,668 0,668 0,669 0 , fj69 0 ,670 0, 670 0,682 
1,1 0,706 0,708 0,709 0, 710 0,711 U,71 2 o, •rn 0,714 0, 714 0, 727 
1,2 0,745 0, 747 0,749 0, 751 0,752 0, 753 u, 754 0 , 755 0,756 0, 770 
1,3 o, 780 o, 782 0, 784 o, 785 0 , 780 0, 787 0, 778 0, 789 0, 790 0, 806 
1,4 0, 813 o,815 0, 816 0,817 0,818 0,819 0 ,821) 0, 821 0, 822 0 ,838 
1,5 O,b:)8 0,840 0, 842 0,844 0,846 0,847 U,l'.lt\8 0, 849 0, 850 0 ,8(ifi 
1,6 0,862 0. 864 0, 866 0,868 0,870 0, b71 O, ts 72i 0 ,873 0, 874 0 , 890 
1,7 0, 8t<3 0,885 0, 887 0,889 0,890 0,891 0, b92 j 0, 893 0, 894 O,!Hl 
1,8 0,900 0,902 0,904 0,90u 0,908 0,909 o,91u1 o, 911 0,912 0,92 :~ 

1,9 0,917 0,919 0,921 O,!J23 0,924 0,925 O, ~J2G o. 927 0,92KI O,!U2· 
2,0 0,930 0,932 o, 9;~4 0,935 0,93(i U,937 0' \l3"i ()' 9:1~ 0 '942 0' !)54 

2,2 0,%0 0,952 o , 9"4

1 

o , m;r. 0, !)f)() 0,9:')7 0, H:Jh; 0, 9:-,!J {) '!)()01 O, 972 
2,4 0,9().1 0,96G 0' 9(j8 ()I !HH.l 0,970 0,971 0 '~172 j 0 '~)7:J 0' ~)i .J O, 9~-t. 

2,6 0,97fi 0,977 o,97 ~ o,~)'i\1 0,9ti,O o,mH 0, !Hi~ I 0' !)1"1:~ u,!JK:)
1

o.mn 
2,8 0, 9b:) 0,9~4 o,985[ o.rn-: n O,UHG (J, 9k7 o, !IHi' I O,!J:)H O, !>!l "I 11.ml:l 
3,0 0,988 0,989 0, 9901 O, !HH o, 9nl 0, H91 o. !)!fl I 0, !}\)2 o , uu2 o , mn 

3,2 0,9f.12 0,9~3 0 I !J!}4 I 0 I !J!)4 O,!W.J 0' 9!)f) O, Hu:-1
1 0,9~ti O,!IHtj 0 , !H)8 

~.4 () '99:> 0,99H () . 9!Hi 0 I !JHG 0' !J\)i 0, llU7 (I !J!J7 ' 4) I !Hl7 O,U!l7 11. !l!J~l 

3,6 0,997 0,997 0' fJ!J7 I "' !Jlib fl,HBH O,!HJli o:m1~ \ O,!JBH O,!IHK 
3,8 0,9U8 0,99H 0 , H98 0 , !J!JH O,H!l\) 0,!J!.lH O,U!J!l 0, B!JB o, mm 

4 ,0 0, ~J99 0,9f1!l o , mml o, mm O,B!l!J O,UH!)I o, ~mu! 0, 9!)!J o, U(J!ll 
4,2 O,\:HJ~ 0 ,99!) l, ()Oh 1, 000 1,000 1,0110 1 0011 1,000 l ,UOll 

4,4 1,m:o l ,non , ! 
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ll11.1nLuw" IV 
+• 

K(>.) = ~ ( _ 1)ke-2k2).2 · 

k=-Cll 

!, K(>.) A 1((1,) A l((A) 

0,28 0,000001 0, 75 0,372833 1,22 0,898104: 0,29 0,000004 0, 71j 0,389640 1,23 0,902972 0,30 0,000009 0,77 0,406372 1,24 0,907648 0,31 0,000021 0, 7~ 0,423002 1,25 0,912132 0,32 0,000046 0, 79 0,439505 1,26 0,916432 0,33 0,000091 0,80 0,455~57 1,27 0,920556 U,34 0,000171 0,81 0,472041 1,28 0,924505 0,35 0,000303 o.~2 0,488030 1,29 0,928288 U,36 0,000511 0,tl3 0,503808 1,30 0,931908 0,37 0,000826 0,8.! 0,519366 1,31 0,935370 0,38 0,0012$5 0,85 0,534682 1,32 0,938682 0,39 0,001929 0,86 0,549744 1,33 0,941848 0,40 0,002808 0,87 0,564:546 1,34 0,9-14872 O,H 0,003972 0,8~ 0,579070 1,35 0,947756 0,42 0,005476 0,89 0,593316 1,36 0,950512 0,43 . o, 00737,7 0,90 0,607270 1,37 0.953142 0,44 0,009730 0,91 0,620928 1,38 0,955650~ 0,45 0,012590 O,H2 0,634286 1,39 0,958040 0.46 0,016005 0, 9:~ 0,617338 1,40 0,960318 0,47 0,020022 0,9.t 0 'l)f't00~2 - 1,41 0,962486 0,-!8 0,024682 0,95 0,672516 1,42 0,964552 ll,49 0,030017 0,9f.i 0,684636 1,43 0,966516 
0,50 0,036055 0,97 0,696444 1,44 0,968382 
O,al 0,0!2814 0,98 0,7079!0 1,45 0,970158 0,52 0,050306 0,99 0,719126 1,46 0, 971846 
0,53 0,058534 1,00 0, 730000 1,47 0,973448 
0,54: 0 ,067497 1,01 0, 740566 1,48 0, 974970 ·o,5:> 0,077183 1,02 0,7:30826 1,49 0,976412 0,56 0,087577 1,0:) 0,760780 1,50 0, 977782 0,57 0,098656 1,04 0, 77043-1 1,51 0,979080 
0,58 0.110395 1,0;:; 0,779794 1,52 0,980310 0,59 0,122760 1,06 0,788860 1,53 0,981476 0,60 0, 135718 1,07 0,797636 1,54 0,982578 0,61 0,449229 1,08 0,806128 1,55 0,983622 0,62 0,163225 1,09 0,814342 1,56 0,984610 0,63 0, 177753 1,10 0,822282 1,57 0,985544 0,64 0, 192677 1, 11 0,829950 1,58 o.986426 0,65 0,207987 1,12 0,837356 1.59 0,987260 0,66 0,223637 1, 13 0,844502 l,60 0,988048 0,67 0,239582 1,14 0,851394 1,61 0,988791 0,68 o~ 2557-SO 1,15 0,858038 1,62 0,989492 0,69 0,272189 1,16 0,864442 1,63 0,990154 O,'ZO 0,288765 1,17 0,860612 1,64: 0,990777 0, 71 0,305471 1,18 0,87654:8 1,65 0,Q91364: 0,72 0,322265 1,19 0,882258 1,66. 0,991917 0,73 0,339113 1,20 0,887750 1,67 0,092438 0, 74: -0,355981 1,21 0,893030 1,68 0,992928 

394 



C' w p ntbw ~ nLJitl n Lb 

K(X) KO-> 

1,69 0,993387 2,00 0,999329 2,31 0,999954 
1,70 0,993828 2,01 0,999380 2,32 0,99995B 
1, 71 0,994230 2,02 0,999428 2,33 0, 999962 
1,72 9,994612 2,03 0, 999475- 2,34: 0,999965 
1,73 0,994972 2,04 0,999516 2,35 0,999968 
1,74 0,995309 2,05 0,999552 2,36 0,999970 
1,75 0,995625 2,06 0,999588 2,37 0,999973 
1,76 0,995922 2,07 0,999620 2,38 0,999976 
1,77 0,996200 2,08 0,999650 2,39 0,999978 
1,78 0,996460 2,09 0,999680 2,40 0,999930 
1, 79 . 0,996704 2, 10 0,999705 2,41 o,9999d2 
1,80 0,996932 2, 11 0,999723 2,42 0,999984 
1,81 0,997146 2, 12 0,999750 2,43 0,999985 
1,82 0,997346 2,13 0, 999770 2,44 0,999987 
1,83 0,997533 2, 14 0,999790 2,45 0,999986 
1,84 0 '997707 2,15 0,999806 2,46 0,999989 
1,85 0,997870 2, 16 0,999822 2,47 0,999990 
1,86 0,998023 2,17 0,999838 2,48 0,999991 
1,87 0,998145 2,18 0,999852 2,49 0,999992 
1,88 0,998297 2, 19 0,999864 2,50 0,9999925 
1,89 0,998421 2,20 0,999874 2,5;) 0,9999956 
1,90 0,998536 2,21 0,999886 2,60 0,9999974 
1,91 9,998644 2,22 0,9U9896 2,65 U,9n9998.t 
1,92 0,998744 2,2~ 0,999904 2,70 0,9H99990 
1,93 0,998837 2,24 0,999912 2, 75 0,9U99994 
1,94 0,998924 2,-25 0,999920 2,80 0,9UH9997 
1,95 0,999004 2,26 0,999926 2,85 0,99999982 
1,96 0,999079 2,27 0,999934 2,90 0 ' 99f)99990 
1, 97 0,999149 2,28 0,999940 2,95 0,99999994: 
l,9B 0,999213 2,29 0.999944 3,00 0, ~Hm99997 
1,99 0,999273 2,30 0,999949 
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3393 0270 4228 6069 9-107 1865 8549 3217 2351 8410 
!.H08 2330 2157 7416 0398 6173 1703 ~13:.! 9065 6717 
7891 3590 2502 59-15 3-102 0-191 4321"\ :.!:M:> ()175 7(H);} 
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