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QILH3SO0

39(36096900Ls s B9d6040L momJdals gzgmms bggd@mBo bdosw
agbgrgds  gdmbgggzgdo, Gmegbsig gbs oy ob  gdldgHadgbdo
(GEs) 96 333063988 Bgodmmgds gembsod 306mdgddo dGsgsmmn g
39639megl. s  gafmeme 3ommdsms Gsody  gebbsbmgMmmo
G 3m33mgdbol (gemmdgmomdol) asbbmézogmgdsl. (3ol grmgao
dgodmgds ogml Gobzo 36 Gs0dg BLBGsJEnmo gmgdgbBo. o
ol gega0 5300360l Hs0dy A bodGsgmal, 35806 33396, Gend
saomo 3J3 A bpmdommdsl, og 3ohmdsos G 3mddmgd-
boli g06bmegogmgdalol A bomdommdsl segomo gd6gds  szo-
mgdms, sbs dolo dmbrgbs Bgudmagdgmos, 35806, dglsdsdobsc,
A bemdomemdsl  qforgdgh sniomgdgml 6 dgndmg-
3gmb. dsgomomse, G 3o6mdsms 3m33magdlo ogml o bscmsdsdm
3o8smmols asamegds, 3380b bomdommds A={itj22; 1, =R} —
3130 gdgmo brmdomedss, bogme B={i+j=13} — dg7dmgdgmo.

bomdommmdsl, Gmdgmoag 3oHmdsms  gsMgzgnmo  3mddemgdlol
336bmegogmgdolel bsb brgds, Bsb sMs, gfmegds dgdmbgg-
300 0. dmgogzsbmm gdmbzgzemo brmdamemdals dsgsmomgda:

L G 306mbdsms  3m33mgdlo ogmls 3mbgBol ghmxg®  saw9ds,
b A — ,,39680L% 3mbgems.

2. G 306mdsms 3m33mgdlo ogml s0dy gobogn®o bogowols
20bm3zs, bogmem A — a0bmdzob Bgrgae €[a,b].

3. G 306mdsoms  3md3mmgdlo  ogml  Jodomolido sdswgdym
3s393ms Ldglol Ggg0bBsigas, beomm A — sbswdmdamo gsgos.

4. 3o6imdsms G 3m33mgdbo agmb dHool sdmmgds gumowsb,
GmdgmBosy My ogméo ©s My foogmo dadmas, bowme A —
sdm@gdmmo dtmo Fomgmos.

dmggebomo  dsgsmomgdoEsd Rsbl, GmMd 3oMmmdsoms  3sM33gmmo
383 Jlols  336bmE(309mmgdsdreg 86 Bgagademas Fobsbffstr govJgem,

3ol Gmdgm  3mbzGgdnm dgeaal 94bgds swaomo, g.0. dsmo dg-
©gag%0 3ombsbae 86 gsbalsbmghgds Jommdsms 3ma3mgflols as-

6bmea0gmgdon. smdsmmdals mgmEns bmege skgo  5Jb3g@odg6-
Bos ds0gdsBogn® dmegmadl dgobfsgmol. (3emggnmo (ol b
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0533063980 grgaom dbgmas Gs0dy  336mbBmBaggdols ‘d9dR693s,
333600 ory  33bz0bomegm (30008  Jadabsrgmdsl  dmeosbmdsdo,
33306 Fgladmgdamos 386133970 38bembBemdoghgdol Bqdhbggs, G-
IPmoz bsBhobBogndo dpadsemdol, b9 gsORM00
bob3omgms dpaMsmdals mgolgdsdo gmabegds. gl mgobgds smoffy-
6900 959093650680 A Bromdommdol gedrmdono bobdoty N-xg®
Roatrigdmme (30880 gfmegds Wi(A)=va/n fomswl, bswpsis Va od
(RS M3mEYbMdss, GmImol ©EAHMLy;3 saomo 3jmbos A brm-
domedsls. (3bswos, B3 0SWL(A)L], bomer oy A somgdgmo
86 dgndmgdgmo  brmdognmdss, 33806, Fgbsdadobse, W,(A)=1 s
W.(A)=0.

goéemdon Lobdodgms dpaGemds 0ds8o damdstgmol, Gmd
o) N Logdstoboe ©opos, gestmdomno Lobdody W, (A) dioege
»06Bg35 (N-0b (33emoemgdolsl) ast3ggmemo P(A) Goibgol aoé-
d90m, go. sbmmb ofbgds P(A) Gogbgmsb. P(A) éoigbgl A bom-
dormdol smdsmmdsl fmwgdgh. ol sGol A brmdogmdol
dmbgbols Jglsdmagdmmdols MsmeEgbmdmoge bmds. bsogdzedols bs-
o lg®some 3sbgobomme digsemoma. szsamm 3@sgoga: sdlzo-
bos mgadby smgbodbmm (3psms Goibzo N, beme mOEbsEos
©9Adby — gsmdomo Lobdodg W, (A)=vi/n. 8g36086s30, Ged
Bobomo, Gedgmo 9960l FadmBomagd (n, W,(A)) n-ob
bbb  ghmse, dsmost  LFGegee  gebmmgegds Gogql
W.(A)=1/2.

Wa (A)
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Bseemdon  LobBadgms dpa@semdol gl mgobgds d93Rbymemo
ogm %96 goegg XVII Laygnbgdo sgmdsomdals mgmdool s go -
bgdol B93469mgdal BagH. sbig, dsgomoms, domembds (XVII L.)
by ssgeem 4040-%96, dso Fmeob ggHdo (A brmdopmds)
dmg00s VA=2048-%96 s, 8s8sbswsdy, W,(A)=0,508. 306Le63s
03037 s Rsssts: n=24000, v,=12012, go.

W,(A)=0,5005.

bomdagmmdol  semdsomdols bBgdmo  dm(3gdymo  gsbdsdrggds o6
360b  domgdagogndse dgs(300. Augobe oo 86 Hbrs ogml (3s-
os Gogbzo N, Bggh 396 godmgom P(A) sgmdsmmdsl  bylge.
P(A) o6 Go63mapagbl ggetemdon  LobBodgms  dodwggemdols
Bogedls Rzgnmgd@ngo 3sggdom. dstrmmsi3, Besdmdon LobdaGgms
303936mds  {Wi(A)} rsms ghmo LgHoobsmgol gs6Lb3s398mmo0
0d690s, Gmgmeg Fabo, rsms dgmey Lgdool Fgbsdedol ggetrm-
300 LobBotgms 80deg3emdolsgsh. asts sdobs, Lobsdwgomgdo
R396 33940690 o6 gsdrmdom LobBotgms NLslemmm dodwgzem-
33, 9683900 Ibmmme dobo  gemgdgbdgdol LsbEmmo  GsmeEgbmds.
333356500, OMgme3 Bsbl, sdsmmds bes sbobsbmgtml Lbgs-
63063, dog@sd oby, GmI Gsdrmdomo LobBomol  s@bodbmo
030L90s F9bs@Babgdam odbsls, g.0. Gs0dy sBGom Gewmdomo bo-
b3ody @rsms Aoibzol BOobsl bes gebmemgegdmegl  dgls-
3330k Brmdogrmdols seedsmmdsl (B8 sbGHom bos ogmb dosh-
mgds, Bggh 38l BBmamdBo gsggsbmdom!).
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§1. SR35MMBOL 3S6LSBRIMHS RS 030136350

3endsmnmdol mgmeools Igmmegdon Gsody G (3psbosb s 39380-
G50 mmo  Ggammdo sdm(3sbol  Fgbfagmalisl, «30639magl  gmgemo-
bs, a0dmygmggab (300l goggms bommse smdfgd Q Lodmsgmagl,
90. 333mygmx396 dgdmbzgzomo 9db3gMedgbdel gggms gbsdmem Tg-
©gams Q Lodksgmal. 83 LodMsgmol gmggem ® gmgdgbBb gemg-
3968060 Bomdogmmds gfimeads, Bome mgom Q Lodksgmgl —
900939688690 Bromdagmmdsms Logdsg. 2 Loghsgl dsdBoge bsby
3d3l 03 Fgdmbggzsdo, GmeEglsi dgbsdsdobo gdb3gMmadabdels gbs-
dmer Jgregams bodsgmg Lsbenmo 6 ogmeeas. 83 osgdo dbem-
meae sbgn Logaggdl asbzobomsgm.

dgdmgomme dgdwga0:

3I6LIBR3MS L1 gmgdgbBetrgm  brmdammdsms ol 0gdyg-
mo boghisg gfmegds 6530Ldogd Lebdmm 36 ogmse Loddsgmglb

Q={® 1, ® 2,....}

8383820000 11. 30 J3zsm, 3mbgdol s309896 ghmxgH. 83 (30l
sdfgé0 gmgdgbBetrnm brmdogmdsms bogfsg Bgmagds e gmg-
d968)0lsag06

Q={ i1, ® 2}, (O] 1=1s, 602=3.
Loz 5 608bsgls Logalbn®l, beogme ,,a% — a96adl.
83850000 1.2. godzsm, dmbgdsl sagdgb mExgé. Fglsded-
olo gemgdgbdeernm brmdommdsms boghig 0fbgds skgomo
Q={01,®2, 03 O 4},
bsss © 1533, ® 2=3L, ® 3=by, ® 4=LL.
388000 1.3. oo Ki ©s Ky 3060 GogMogmdon s3098L

dcbyBels. godgem, 08358 offggdl K; s 0ggdls ob, gobsiz 3o6gg-
s dmyze begelygmo. 3 5Jl3g60d56B ol Fglsdsdolo gemgdgbd)s-
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G bemdommdsms boghig 9grgads gmadgbms mgmsepo Gom-
©gbmdalisgsb:

Q={ 1,0 2,....},
baas(s
® =L, ® 2=3L, .. , ® =33..3b,...
H—/
k-1
9093968 sG e brmdomemdsmns ©abzGgdmmo Q Logdigol 69d0-
Ldogh A J3gLb0dGsgmal dgdobggzomo bemdommds gfem-

©g6s. A-brmdogmdal Lsfobssmdrpgam bromdommds smabadbgds A-
00 ©s ob 6036sgl A-b s63mbrgbsl, j.0.

A={weQ:n¢A}.

oy A bmdogmmdol gmggmo gmgdgbdoe ggmmgzbol B bomdo-
mmdsl, 3sd0b §gegb

AcCB, (neA=>weB=ACB).

A ©s B brmdomeadsms gs9600s6gds  gffmmgds g3gms od
909896896 Bpmdogmmdsms  badGsgmgl, Gmdmgdos A ©s B
bomdogmmdorsb ghol dsobi 93703606 ©s smob6odegds AUB o6
A+B  Loddmmmmo. m6o A s B bBemdomemdol msbsjggms
(6336r5gem0)  gfeegds  gggms 08 geogdnbdetam  brmdogmdsms
bodGagemal, Gedmado 9379036056 Gmamei A, olg B bomdame-
3L s  s@0bodbgds ANB s AB boddemgemmo. A s B
brmdogmdsms bbgomdel ofmegdgs A bomdogmdol gggms od
9e9896B 86 gm  Bmdamemdsms  Lodtsgmal, Gmdmgdag B-b o6
939036086 s s@abodbgds A\B Loddemmmo, s6 A-B. Q-b ofje-
©Ph smomgdgem  brmdogmmdsh, bome (3kogem J bod-
ogegl — 99 gdmgdgmt.

boros, G:d

A=Q\A, A\B=A[B.

=

brmdommdgdabsmgol spgamo s43l: )

=ANB;
3) =AUB.

AUB
ANB

=



336LIBR3GS 12, A s B bomdogmmdgdl mosglboco gfjm-
©gds, o0 ANB=.

3SB3L0000 4. 3mdzsm, (308 dgmdsegmdl Lscmsdsdm  3sdsm-
ol goobgm 3s3m658580. Fgbsedsdobo gemgdgbBatrnm  brmdogam-
dsos Logdgg ogbgds

Q= {0,02,03 04 050} bswsg 0=k, k=1,2,3,4,5,6.
30 d3so,
A={ ¢}, B={ 03}, C={ 0;, 04, @6} s D={ ®3, 0¢}.
segogmo dobsebggetas, Ged
AcC, AUB=D, C"D=A, A(\B=J, C = {®,,®;,®s}-

bomdammdgdbty bgdme  dmgzsbomo  m3gMs30g00  BEsmozo-
MEosE  mdsomdol mgmdool 96dabgdde 3edmomddols dgdregabso-
6o oy A brmdomedals dmbegbs ofjgg3l B brmdomedst, 3s80b
3089300, G0m3d B dmoisegh A-l @s gl go6gdmgds oLy Bsaffg@gds
ACB. 3sgsmomse, A ogol brpmdommds — gdmbggzgom sGRgmmo
Joemo gess, b B — 3gdmbggzom s@Bgmmo swsdasbo  Jemos.
bswoas, ACB.

o6h0 A ©s B bpmdommdal gsgtmasbgds AUB (ysdo)
600653l BromBognmdsl, Gmdgmo brgds 85306 s Ibemee ds-
Fob, AmEgbsz A s B brmdommdgdopsh gfmo dsaby brogds.

A ©s B bpmdogmmdsms msbsgggms A[B (6536sgmo) gfmmgds
brmdogmdsl, Gmdgmai brgds 33806 s Ibemme 3s8ob, G-
Egbss A s B ghmee brgds.

A ©s B bomdomemdsos A\B bbgsmds gfmogds Bromdo-
mmdsl, Gmdgmoai brgds dsdob s dbmmme ds3ab, GmEgLss
brgds A s o6 brgds B.

BIBLIBRIGS 13, sBeodf, Good BogsgPimos DEQ ool
Graeo brmBomemdsms smdsmmdgdo, org Q-By asblsbmaGamos s6s-
geegmgono  Gogbgomo  gabdzes  P(®), ®eQ  olgmo, e
YP(w)=1.
®eQ

10



336LIBR3GS 1.4. A brmdogmmdol P(A) smdsmmds gfmegds
A-do gdsgsmo  gemgdgbetrnmo brmBomemdgdol smdsmmdsms sl

P(A)= Y P(w).

0cA

N/

BI6LIBRIMHS 1.5, Lodgmel (Q,F,P), Lopsg F  gmgdgbde-
e Bomdommdsms Q Loghzol gggems J3gbodtegmagms gemsbos,
aVoegds @oligtgdnmo smdsmyédo dmegmo, b9 eobzhg-

&mo smdsmndo Loghg.
d9dmbgggomo  9Jb3g@0dgbBol dglsdsdalio semdsogfo dmegmols

53300bsls 3ofggm Gogdo asdmgmagb Q Logdsgl; 8gdrag F-ols
gm39em  9mgdgbl, s0dy dmbsbOgdoesh asdmdrabstyg, dosfg@gb
3edammdsls. semdsomdals 3m(398s 95tm dbgmos, gorcy Q Logk-
3oL 83908, oy A bBmdommdol dmbrgbols gsddby ©sgzamzads
Aglsdmgdgmos, sbgo 8330639058 396 Bogedecgdm ol dgbsds-
3ol P(A) semdsmmdsty. P(A) smdsomdals mdogddaéd s6lgdmdsaty
3033000090 BsGEMIono LobBoMol dpa@spmds, Gmdgmoi 3s6-
bsBmgeramo agdmbes dglsgsedo.
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3¢d3smmdol  mgmGasls o6 s0bggeglgdl  smdsor@o  dmegmo
Q,F,P) 6sdpgbse  Lfmespss sagdmmo. dmegmols bolfmmol Lo-
300bl, g0. Gsdeabse gmebbdgds Geady 9JL3g@MadgbBol  Bomgals,
Gmdmobogobsy ogm ogo Bgeagbomoa, o3zmgzl dsmgdsBogy-
o LgoBoldogo.

3936086mm, B3 gzgms 9JL3gM0d9bBo 86 godmgds smoffy-

Aol olgOgdnm gmadgbdemnm brmdommdsms Loghom. sbg,
dsgsmomse, dglbsgmol dgmey dsgsmomdo  dmygsbogmo  9Jbdg@o-
39680l Jgrgaqdo Fgodmgds s3bgdebgb Gsady [a,b] abggegsels
Go;bgms mgdby. (3baros, 3 5dl3gModgbBol dglsdsdobo gemgdy-
6806 brmdopmdsms Laghisg Q=[a,b] s6 s60b  olsztg8yy-
mo. sbgzg, o G 306mdsms 3md3mgdlo (os) s3sedgmnolsgsb
998 OMgsGEoma®sdol  smgdsdo  dpgmdsgmdl, 35806, (3bswos,

9J639608968) 0l Fgga0 Gs0dy gubsombsgndo  Logdzel gmgdgh-
Bb  Fom3maragbl. sbgmo  9Ju3gM0dgbBgdalsmgals Lsgotms  sogmb

NBGOM bmgswo semdsorgo dmegmo.
%380’)0) 3(*)&3.360;:)0 305B0%Q3636360Qo5 '833306Qo.5 3&6@03&;{)
©5350306m0 smdsnmdols gdrgan cmzalgdgdo:

1. P(Q)=1, P(D)=0;
2. PAUB)= Y P(0)=P(A)+P(B)-P(AB);

weAUB

3. (soBomemdols mgolgds) P(AUB)=P(A)+P(B), o
ANB=J;

4. P(A)=1-P(A);
5. oy AkeéF k=1,2... (O Ay ﬂAj=®. k#:j, 353ab
() A= $P(AL). (L1)
k=1 k=1
(11) Bermeds gs8emdrabstrgmdls

HgAQ=éHM) (12)

12



Boemdopst ((1.2) @eomeds msgols dbcog doomgds 33-3 ongolsg-
dosb 0bjiool Fobom) @8 ofowsb, Hmd
P( U A;) >0, Gem@Es n—oo.
j=n+1
AD-b smdsmmdol G (bogds)—s@oBonmmdsl, b7 ogmspse
oQoéo‘aﬁ)mbah ‘a%’mggabas.
6. (6sbgzdoe spoBon®mds). 3gmey m3z0lgd00s6 3sdmBwabsty-
™dl, H™J
P(AUB)<P(A)+P(B). 1.3)

(1.3) 9@mmedsl sgzomo 943l brmdommdsms mgmspo Gom-
©gbmdobmgobsy, 6% smmdscmmds G—bsbgzse seoBondos:
P(U A)<ZP(A).
=1 j=1
7. oy ACB, 35806 P(B\A)=P(B)—P(A).
3J9s6  38330bsAGMEL smdsmmdol Imbm B mbyeHmds:
o ACB, 35906 P(A)<P(B).

8333560500, 1-7 ;3zalgds 330B30600L, demdsamds oly odbs asblisb-
©36rmo, God b Fg@Bgbmes Tgbagsmmdo asbdsdBgdmmo brmdo-
mmdol gadremdono LobBadol segamse Lshgzgbgdgmo mgaligdgda:

W.(Q)=1, W, (D)=0,
Wn(LkJ A= %Wn(Ak),m'z] ANA =T iz]j.

§2. 3R5L03 IS0 1LIAIS

304350, gem9396BeGrnem brmdogmmdsms  baghzg Bgroggds N
209680bas6 Q={w1, 0., ON} @5 g3gms grgBgbihecrgmo brem-
dopnmds  Bmmsmdsn@os, 9.0.

P(®1)=P(®3)=... =P(®n).
296Lsbmgcs 1.3-0b dsgmomr P(w)=UN, k=1,2,...,N.
13



oy obms A brmdommdsdo Fgdsgar  gemgdgbdeermm  brmdo-
@30 G3Egbmdsl N(A) Loddmemoo sm3bodbsgm, 1.4. gsbbs-
bmgeoesb doomgds

336LIBR3MS 2.1. oy gemgdgbetrgm brmdomemdsms Q bog-
A9 99908 N Bomsmdsorgéo gmgdgb@etramo brmdogmmdalss-
396, 3330b

P(A) = NI(VA) @.1)

bagos(s AeF (F 430 2N 9009806808) . sgedsorné  dmgmls
(Q,F,P) aFoegdh jmsboggeal.

(2.1) Beswogommse ogombgds sbg: gemsbognto Lgdal Fgdom-
b3939d0 AeF »bEmdogmdols  smdsomds  Feamos by dgdfymd
d90mbgggems N(A) Gogbgo gogmaamo gggms Bglsdme Bgdmbgy-
goms N=N(2) 6obzbg“. sl smdsmmdol gmslbogy® asbbsbe-

365bsg 9foegdgh.

3msbogndo Lgds obgmo gJbdg®adgb@ol smdFgdos, G@Igmbsc
a03hb0s  gPmbsotse dmbsmmmebgmm Fgegams Lsbommo Gamegbmds.
a%6g0bommn  bmgoghmo Eolgdgdgmo smdsmnbo

dmpegmo.
1. dmbgdols ghoxg® saegdol dgdmbggzedo (agmalsbdgds dm-

By »BTmG0s) sedsorné mmgel (2.1)-0b dsgmooc gd6gds laby:
Q={3.x}; P({aH=L2, P({L})=2, N(Q)=2.
3mBBol megg® 330l Bgdobzggsdo
Q={a3:3b:b3,6L},
P(33)=P(13)=P(3L)=P(Lk)=1/4,

N(Q)=4.

A Brmdogmdol — L,g00bgm dsob(3 sxegds 39@Mdo“ — smds-
omds (2.1)-0l dsgmoo Fmemos 3/4, go0. P(A)=3/4 s 5.3. 3mbg-
Bol N-xg6 saegdol Fgdmbggzedo go — Q={w}, o=(®;, ©,..
®y), bopsg O=png* 6 b NE©Q)=2" , P(w)=2".

14



2. 3sgsmomo 1.3-0l Bglisdadols semdsorm® demmgml 9J698s Laby:
O={0;, ©;,..}, P(@)=V2,.. P(0)=2"..
3033000 A bmdommdol — ,K; 3060 3moggel® — semdsmmds.
3bseos,
A={®], D35.. Dapiiseecs

s 336Lsdmgms 1.4-0l dsmam 33946908
P(A)= E_ZOP((DZHH) =2/3.

3. 30d3sm, 3em3gdmmos Gs0dy gegdgbHms LalGagmo LodGsg-
@gglo:
By = (0 na®), 1= 120

n;

E; Lobol Loddsgmal gafoomn n; dmgmgmedol g9696 -
G0 ghonmdmomds. gsbzobomme Fgdrgao babol G 9Ju3gMmo-
3768)0: mommgamo E; Loddsgmopst 85dmbggzom ,,30m900° monm
998968, 33 9Ju39¢0d968 0L Bglsdsdobo smmdsodo dmegmo of-
bgds:

Q= {w}, m=(a§j),...,a;:)), 1<j, <n,, k=1r,

N=NQ)=n,-n, n;---n,. (3830390, P(0)=U/N(Q).

4. gmgzso, 3mgdnmos 3bgdsmnto ghomdmomds E={ay,...,a,}.
E 30696960 gomemdemomdorst § dmgmedols 8gbséhggo gfem-
) oMoz gdgm dodryzmdsl (aj1 ,...,ajs). dg@hgzs dgod-
mgds MGbsofse gsfsOdmmm:

30dgem, Bggbo G gJb3gmndagbo dwamdstgmdls 0dsdo, ™3 E
bod@asgmosb gdmbzgzom ,,300080% G@Igmoms(s a; 99968,
899003 E\{a; } LodMsgmopsd — 6Gmdgmody a; gemgdghl s o.3.
sbslitrym, E\{ajl ""’aJ's-1} LodGsgmoesh ,,30m98m  Gedgemody
a;; (s<n) gemgdghBl. sbgo 36mgll gebudgmdgdgma  Bodhgge
aiogds, bee ogoo  9JL3geadgbol Bgrgal © = (a;, ey ) —

15



S dm@gmmdol 39693gmegdgmo Fgdmbgggzomo FgbsmRgg0.
abswas, as63gmeagdgm  Bg@Bgzsms  Geegbmds G0l N-gmgdq6-
Bobsgsb s-gmadgbBosto Fymds A, =(n)s=n(n-1)....(n-s+1). 3s3s-
bosdg, asbbogrnmo 9Jl3g@0dgbBols Bglisdsedol semdsorn® dmegml
3J3b Laby:

= (ajl yorer ), N(Q)=(n)s, P(0)=1/(n)s.

3030300 smdsmmds 0dobs, Gmd S dmynmemdals  3sbudgmeg-
3 F9bséBg380 Mogom doBggmo s dgmey Igbsdadolse a; ©s
a; geogdgbBos (bemdogmds A). brmdogmmds A olgmo © geegdgh-
Boramo brmdommdgdolsgsb graqds, HmIgmmnsmgols

a; =a,a;, =a,: go. A={w:a; =a,,a; =a,}.

oy dghgzedo mGo gemadgbde godbodgdnmos, 35306 sbsé-
Rgbo s-2 sgamo godmgds sogszml ag6g@smato  gBommdman-
3ol 6gd0ldog@ds N-2 gemqdgb@ds (N-2),;-6s0Ms.

3domd N(A)=(n-2),.,.
(n_2)5—2

03 38mbgg3080, Gogbsz BgMbBggs emmsggdgmos (dgéhgge-
Bo Fgdsgsmo gmgdgbBgdol Gogls s 83l 36083690mmds), 3sBab
Q Toghgg 9goisgh NQ)=C; 9099968, dsrongms(s, gmggemo
3O3R Nmsadgmo  gohgzosb (@ s ), GOIgmmo  Fgozegl
bbgsslibgs gemgdgbd)l, Bgodmagds dogomme ! smsggdnmo dgé-
Rgge-

3sBsbaasdy, SIN(Q)=(n)s, go0. N(Q) =(n),/s!=C;,.

830380, P(A) = =1/n(n-1).

I9bodzbs. 336739G90gemo  Fgfhggs  ogeelisBobme  dgodemgds
Fom3mgzoez06mm, Geogme gnodo dmmsglgdnmo N gsesbmdtomo
37600l 303930md00 s3mmgds. sdmEgdamo dudmo gnodo 86 ©s-
drabrogds. o) duAmgdl 393703039000 dsor bm3AYdls, 35B0b bmAGY-
30l 30836988 (J1se--»js) 0deg3s a869dgmergdgee  Tg@hggels, 43s-
b0036, jise-es)s 0363900 9H03s6g00bsgsb as6Lbzeg9dmmos.
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as630bommn  Bgdegae  bebol  3dL33M036S0:  E={ay,....a,}
27696360 gAmmdmomdaesh  gmadgb@gdols sdm®Rggs Bgadmgds
3363gmMgd0ms(3, Labgmemdd, Bsgobodbme adggmo  sdmGRgynmo
9989680l 6B ji5 ©s330bmm 0go 3gbgBemnéd  gHOmdma-
mdsdo 8 2530050 33mGhRg3s. Fgmey gemgdgbBol i bemdgeog
Bs306086mm s 8.9. 3930d9mG9dm 83 (8L S-xg6 (ogmmolbdgds
96396039680 mEgboBgdgmas oly, G™M3 moomggmo gmgdgbBol
s3mABg3s  9Ombsoder  dmbsmmpbymas). sbge 3Gmigll  3863gm-
650000 dgBgzs gfmegds, bemm mgoo gdb3g@odgbdols dgwgal
O=(j15j29e+++2)s) S-003Edals 3s63gmrg80m0 BgbsBg3o0.

(bs©0s, Jise.es G0Ebggdosb Fglsedmms ©sdwg60dy  Beemog
ogols. 39639mE9d000 SdMBIMRYZMS BramEYbmds n*-ol Bomos. gl asdm-
30bstrgedls 89-3 depgmogsb, oy of wsgndzgde E=E,=..=E=E.

3360350, asbbogmamo  gdb3gEodgbols Igbsdedolo serdsmrgMo
deregmos:

O={w}; O=(inizre--is)- N=NQ)=n", P(@)=1/N(Q).

3030300 sdsmmds 0dobs, Ged s (S<N) deagmmdols gs63gm-
Ggdom IgAhgzedo yggme gmgdgbdo 96mdsbgmaligsb asbbbgsggdmmo
060 (bmdogamds A). (3bsmas, brmdommds A={m:ji#j#. .. %)}
0dgb ® gergdgbBetrnm brmdommdgdls Fgo;3egl Q2-s6, Gedwgb-
Loy E-sb gs6939m6989mo Bgmbggals gLsdsdobo gemgdgb@etrnm
brmdogmdsms bogdzg: N(A)=(n)s.

3360y500,

P(A)=(n),/n°.

388820000 2.1 3odzsm, gpmdo N gsesbmddomo  dnGmos,
A@Igmnsgsd M mgme0s, EbsGRGEo N-m dmGHoo o, goizsm, —
3330. 303mgmm smdsmmds 0dols, B3 § Im(7mmdol 3sbdgmEgdom
99656h7330 byligee Kk (KSs) dgmmo ogotros (bemdomeds Ay).

3beos,
N=N(Q)=n".

3030300 Ay brmdommdsdo 8gdsgamo gmmgdgbBe@rne  brmda-
gedsns Gumpgbmds N(Ay). Fsdmgowgobom, G038 Bghhggedo Go-
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200 ji~960, j2-g60, .. , jk=gfo d96mgdo ogmens, ©s6sGRl6o
30 — 9s30. 603000 ji,..jk OG0g80 ogoto Bgadmgds ogml m"-
bs0Mse, bomm ©sbsehgb s-K spgomgdby Bsgo dudogdals seRggs
dgodmgds (n-m)s_k-ﬁaoéo;g. 353sboasdy, Fgehggems  MsmEgbmds,
go0. O=(0,...,05) gmgdgbBotram  bBrmdommdscms  Mumrgbmds,
A9 Basi G0g00 Jis J2e-0jk 39OMg80 0got0s, Bemos mk(n-
m)s_k-ols. 353639, K-Gr0g0l s6hg30Lsm30l s61l98mdls C;‘ 35603680

(C? s60b  S-9mqdagb@osbo  LodMsegmols K-gmgdgbBosé  Jgglodesg-
@0 G3cEgbmds).

sdogmd
N(A)=C m*(n-m)*™.
33M0g50,
N(A,) ALY m, s g
PA )=——=C. (—)"A—-——)"",
(Ay) NQ) s(n)( n)
o —
* K!Y(s—-k)!

Gobgms  gohomdmoamdsl P(Ay), K=1,s gfmegds d06mdo-
sméo gsbsfomgds, GmIgmo dopgdgmos gemsboggmo bdgdols
Botramgddo. gl dobmBosgrygdo  asbsformgdols 396dm  Ggdmbggges.
begoe bJgdsl Rggb asbzobomsgm 33 msegols §4-3o.

388820000 2.2. gogzsm, gnmo 0dsgy Bgdseagbememdobss, ¢y
Fobs 3ogemomBo. godmgmm sdsmmds 0dobs, G@d § dmmemdols
39693 gmegdgm FgMmBg3s80 BybBee K d96mo ogoto ofby-
ds, s-k Jo — '3&30 (’bggmao;:)mba A).

Goasbsy B3gb 33s068)96glgdl gbs@Bggols Ibmeome dgdsergg-
bemeds s 86 Gogo, sdoBmd 33 dsgsmomol sdmbsblbgmae o6
360l bagotm gsbgzobommme  3s6mdgmegdgmo Bg@bggol smdffgd gemg-
9968s6rm  Bomdammdsms dogosbo  Loghgg. bsgdsolos s3sgmo
Iberymeme dobo J3gboghg Bgdegabsofse: o dGogdl gegmogo-
3900 3300 6c3crgdls, 33806 gemgdgbBetrmme Brmdommdse (dgthg-
300) Bgagadmoas sgopmo  {1,2,..,n} LodGsgmol  s-gemgdgbBosbo
603y J3gbodesgmyg s, dsdsbawsdy,

18



O={0}, ®=(j;rmi,), 1<j, <n, r=1s, N(Q)=C:.
sbems  g03mgzmo Ak bomdogrmdsBo  Bgdsgemmo  gmgdnbd et
brmdogmdsms  Gsmegbmds N(Ay). K ogméo dg6Hmo m egonéo
dGmgdoesh  dgadmgds  Igzs@Romm C:;-Gaot‘)o;g. sbsdBg6o s-kK
dsgo G0 Nn-m Fsz0 dnAmgdawst dgodmagds IgzsGhomm C;__l:n-
bsodse. K ogodo dm6mgdol 6gdalidogh gHmmdmomdsl  Bggls-

3s3mm $-kK Bsgo dgMmgdol 6gdalidogho gHommdgmamds.
dogomgdo
N(A|) =CrCo,,.
336000,
Ck Cs—k
C.
Goiabgms  9H0mdeomdsl (P n(0,5), Ppa(l,8), ...y Pru(s,s))

303963 gmdgdGogmo gebsfomgds gfmegds.
2.2) gmedgmsl dgodmgds dagzgl Nuem dsdBogo Laby:

P,.(k,s)=P(A,)= , k=05 (22)

s!m!(n—m)!(n-s)!

Pm,n(kas)= k!(s—k)!(m_k)![n_m_(s_k)]!n!.

(23)

sbms 83503060 Py n(K,8)-0l  sbadd@mdinto  gmegsdiaszes
Gepglsy N—>0. s dqedogos s m/n=p=conste[0,1] (3sgsewo-
08, o7 N=2n; s mM=n;, 35306 p=1/2). (2.3)-ol d60dgbgemo
s ddoibzgmo gegygmm ns-%g, dogoegdo:

p@- - X" Hap).a-p- K1
n n

)

_ Kk

P, .(k,s)=C! - -

n(1--)..1->—")/n
n n

3Jgeesb, Gmis n—o0 33‘5;_]315*

: boddegmer @n-bn, bsws {an} s {bn} Gogbgomo Bodrgztiedgdas, smbadbsgls lim zi =1.

n
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P,.(5,k)~Cip*(1-p)™, k=0,5. (24)

(2.4) 0sbsgstromdomsb Bgagadmos sgsligzbsm, Lsbgmemde,
dgdega0: Gms 3gbgMse Mo gemmdmomdals dmynmemds N s ds-
Gobse EoEos, 33806 3Gsddognmee 33673gm@gdgmo Bg@Rgzs o6
296LB353098s 3963gmtrgdomo gMBggolagsh. (2.4) 3a3gmggmdgdto-
gmo  asbsformgdobsmgols  (36mdomos bmgsBomo  ogmegdgdols

bobgmGerrgdoo.

300350, brads msBs0s ,,b3GBrmBeml asmsdsdgds. 303mzmm
3gmdsomds 0dols, Gmd 09dsddo dmbsfommg asdmo36mdl L3m®Eol
9J3b0gg Lebgmdsl (bomdogmmds A).

gbeas, s boddy agedagl 303gMagmdgdonm asbsformgdslosb.
296963 t0  gHomdmomdol dmiammdss N=49, bomm "ogoneo"”
3960980l Hompgbmds m=6.
3333562500,
P(A)=P; 49(6,6)=7,2'10°°.

§3. bLRMIN(MdSMS 33I0)NS6d30L S2d3STMdYS
300350, dm(3987m0s ols3dgdymo smdsorg®o Logé(sg (Q,F,P).
0IMGHIBS 31 godzem, AeF; k=1,n, 35306,

P(U A)=3 PA)~ T PANA)+

1<k<j<n
+ Y PANANA)—.+(D"'P(N A)  (BD
I<i<j<k<n i=1
R3IG30GIBS. mgmegds s333d 303mm  dsmgdsBogndo obwnd-
(300l dgomon. gmigem, AeF s Be&F, 35306 (0b.§1)
P(AUB)=P(A)+P(B)-P(A(B). (3.2)

833356050, mgetrgds Ladstrogmoasbos, Gemigs N=2. sbes ©sgma-
38m, 603 0ngmegds badsGmmoasbos, GmEs N=mM s  gshggbmo,
6m3 0go Lsdstrogmosbos, Gegs n=m+1.
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3m36036emm

B={J A, C;=A;NA,,, j=1Lm.

=1

m+1 ?
©s93980L  dsgmom

P(B)=3 P(A)~ = P(A,NAD+..+ (D™ 'P(] A)),
j=1

j=1 1<i<j<m

P Cj)=z P(C))- > P(Ciﬂcj)+...+(—1)'““P(ﬂ C)).
j=1 j=1 1<i<j<m j=I1
oy 93 3603369mmmdgdL Rsgligedem (3.2)-sb gsdmBrabatig

mLT)Aj) =P(BUA,,,)=PB)+P(A,,,)- P(ﬁ C)
=1

=1

(
P(

399mbsbmadedo, dogomgdm mgmegdol ©sdd)30e390sb. A"

(B.1) gmednmsl dqmols gmmdnms gfimegds.

ol geddnmol gedmygbgdol Lsomlig@some asbgobommemn
9V ©9633mbgzggol 33m3sbs: 333 gmo dodwg3emdam gs-
bemsggdmo N bsgsbo Fgdmbgzgzom gsssbs3gemgl. o1 Gmdgmody
bsgsbo gfmo s 0dsgg sgomsl MR, 35806 goBgzom, MM seo-
a0mo 343l 3sbsdmbggzsl. 303mgmm seedsmmds adobs, GM@I gEo-
bge 3s0b3 9d6gds s@aomo Mmsbsdmbzgzsls.

Lodsrgogobsmgals asg70a03mm bsgbgdo dsom 6033, Lsfgolo
semaggds ogml {1,2,..n}. (3boos, 83 Bgdmbggzom 5Jl3ge0dqbed)-
0sb, Gmdgmo  dEgmdsegmdl  Lsgsbos  gsesbs33mgdedo, s-
39380690 mo  semdsmnco dmegmo ofbgds

Q={w}, O=(j15)29++9in)s N=N(Q)=n!, P(®)=1/N.
30dgem, Ax s60b  bemdommds, Gmdgmoi  330h39690L  0dsls,
6Gm3 0s6330b3930L  sgomo 843l k-6 bmdgety: A={o: ji=k},

badogdgemeos P(LnJ A,). 33bsngols 383mzoggbmm dmmols gm®dnms
k=1

: A Loddmene 608653k 83303930l @sbslitrmmb.
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P(U A)=SiSst.t-D)™S,, by Sy = X P(NA,).
k=1

1<i; <...<ig <n

segago dobsbggodos, Gmd

N(A; )=m-D,N(A,; NA,; )=(n- 21,0, N(() A;)=@-k)!

33543

P(A,, N A, N..N A)= (n ]—l'k)! .

beamer S, =1/K! (gobsosb Sy 980 Cl; T 93%0s, G03magdags
bsmomsme (n-k)!/n! @emos).
33609500,

n 1 1 1
P(UA)=1-—+——.+(-D"" —=
(jL=Jl i) 2 3! =1 n!

3 1 1 n 1 -1
—1—(1—1+?!—5+...+(—1) ;!) ~]1-¢ s, N—>00,

8.0.
P(J) Aj)~1-¢"x0,63212. A
j=1

33 3565368530 EsLslBrmel, dumols gm@dnmals 3sdmggbgdol
bsogngbgtegome, asbzobommn  saégmgg asbmaggdol  wdm-
(3968, Gdgembsy a0dmggbgds 83l dsmgdsosne Lol zsdo
3603356 3dgB G gm Jodmmgbems 9g0m{Fagdobsmgol 3Godg-
G07dol slbsggdse.

33bmusgagdol sdmpsbs: godzem, n gpmdo Tgdmbzgzom
3960988 § datma. Esgndzem, BmI bydolidogho godlotgdnmo dme-
ool Bogstiobs j-é gnmdo, jeE={1,2,..n}, gAhobsotse 560l de-
bogaempbgmo. 3030300 seadsmmds 0dols, Ged

1. gfmo ggmo 3s0b(3 sMBgds (38tagmo (brmdogmds B).

2. yg3gmms gamo ©838358m0s (bpmdogamds By).
22



3. ggogdol Kk Gomegbmds ©sehgds (3860gmo (bemdognmds By).

Fnemgdol gmggmo godbotndnmo asbemsggds gnmgddo Bgazodmos
Fom3mgoea0bmm, Gmame § dmgmemdol 3s6dgmegdomo  Fgbsér-
fgzo E={1,2,..n} 296560 gHomdmondopsb. (3bswos, Gemd

O={0}, ©=(j;»mi,), 1<j, <n, k=1,n,

N(©Q)=n’, P(®)=n .
30350, A; brmdomemds 60d6sgl, G0 i-mgmo gnmo (3860900
segamo dobsbggo®os, Gmd
B=U A,, B=Q\B
k=1
s
B, = U (Ai1 ﬂAi2 ﬂ...Aik ﬂAjl N ...ﬂAj B ), (3.3)
1< <.<ig <n "

onoﬁ {.] lajZa- . -’j n-k}=E\{i19i2’° . -9ik}°
Goasbs N(A; N A N...N A;)=(n- k)®

s P(Ailﬂ...ﬂAik)=(n—k)S/ns=(1—E)s, k=1n.
n
3doBmd ol gm@dnmol dsgmoo dogomgdor:
P(B) =3 (-)"o,, (3.4)
=1

Loy ©; = Cfl(l —j/n)’. (3.4)-s6 g3543L
Py(s,n)=P(By)=1-P(B)= zn: -D'C A-v/n)’. (35)
v=0

303m3m0 sbes Pi(s,n)=P(By). godsem, ij-n@o0, ir-g6o0,..ik-g60
gamgdo (3360gm0s; 35306 S dnMmo Esthgboen n-K gnmdo dgod-
mgds asbmasaegl oby, Gm3 gggms N-K gnmo @sgsggdnmo ogmb,
(n-K)*Py(5,n-K)-630650. 3s85barsdy,
_ (n—Kk)’P;(s,n—Kk)

S

n

P(A, NA, N..NA, NA, N..NA, )

In—k

23



0r7) 39903049690, sgmdammdols sEoBommdol mzolgdsl, 339d6g0s
P.(s,n)=PB,)= Y (@m-Kk)'Py(s,n—-Kk)n"" =

1<i,<..<i, <n
=C:(n—Kk)'P,(s,n—Kk)n"* =.
n—-k
=C, X (-1)'C,_ (-v/(n-K)y (3.6)
v=0
333mm3madals  mgembsbeoboo  bsabgg@gbms 930 sgmmon
Pi(s,n)-ob sbod3@m@ygdo gmgedig3e, GemEs N—0 ©s s—0 oly,
6&m3d s/n=atlnn, Lopsy a=const. sdobsmgzol xgH ©33338 303000
oo dsegogo cgds.
2338 1. oy te(0,1), 35306
_t
el"t<l—t<e™.

1
R3IG30GIdS.  gubjz0s f(t)=ln17t, te(0,1) as38smmn

97 300350
2
lni=t+t—+... 3.7
1-t 2
sbems, org te(0,1), 35806 (3.7)-s6 33973
In 1 >t
s
<ttt
1-t 1-t
3Jgcesb
t
—ﬁ<ln(1—t)<—t, 0<t<1. A

as6gobommn Lsbonm xsdms mAo Hlsbergme Gobzomo dad-
0936003

TO = Nf) @ _ W ~1.2
n = 2 a;n) s T, = Zl b;(n), n=1,2,...
]=

j=1
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Lo
N(n)—00, Gegs n—oo,

Qo
a;(n)>0, by(n)>0, j=1,N(n).

2335 2. org {T?} 803rg36mds gohgdswos L Labthnmo ogs-
bgoboggh M T =L s, goties sBobs, goggmo Gagobe 30y
Esgdomo € Goibgobsmgol dmodgdbgds olgmo dogmo swgdemo
Gogbgo n(g), God
a;(n)
b;(n)

—-1<eg,

Geigs N>N(E), msbsddae ygggms j-bsogol, 1<j<N(n) ,
35306 {T[EI)} 300009311353 33l Bmgzsto s ogo L-ol Bmeos:

limT" =L.

n—oe

R3IGINGIBS. (3bswos,
T" -L=(T" - T®) +(T{” - L).
33086

TP -1 <1 = TP+ TP - 1. (3.8)

G556 {T;z)} 3039360mds 30900008, 30md gmggmo M>0
Gobgzolbsmgol s6lgdmdl olgmo dogmo @smgdomo Gobzo M(M),
6Gm3 sgomo IJmbrgl A mmemdst

™ —L\<2 , éogs n>M(n). (3.9)

a3%d3b T®O -T® = Nf)(aj ()=, @) =N§)bj(n) a;(n) 1l
= i=1 bj(n)

25



3Jocesb
a;(m)

A
b, (n)

N(n)
\T,f” —T,f”\ < > b;(n) . (3.10)
j=1

3379350,
e=(n/2)/(L+1/2)

©5 3dm3z0996mm gdol dgmEg 306Hms. 3sTab, AMaMGNE oG Mbes
ogmb n>n(e), g3sJ3b

(3.11)

a.
J(n)_l . n/2
bm) | L+7/2

03633650 g3gms j-bsmgol, 1<j<N(n).

sbems sm3g60d6mo M'(N) -0 grorpglo M(M) w©s n(e)-b do-
éob, go.

M'(n)=max(M(n), n(e)).
35806 (3.10) s (3.11)-sb s38L33600, GmI

N(n)
< ni/z 3 bJ(n) — L/ZT(Z)

‘T“)—T(Z) < _ ,
" L+m/2 L+n/2 "

n

éeogs n>M'(M), bowme (3.9)-ps6 3o
® SL+2, bogs n>M'(1)
s, 333sbsgsdy,

T]El) _ T,Ez)

<g, bogs 1>M'(M). (3.12)
(3.8), (3,9) © 3.12) mbﬁataaﬁ);gmboggaﬁ 8030Q36m g@m@mbd’b

\T,E“ —L\ <M, Gogs n>M'(1). A
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3930 sgmma
o, (n) = C}(1- ) -ob
n

3b0d3gmpogs.
306500056

(n-v)'< (n),<n" @s (n), =V!IC},
sdoBmd, (3bamos, 33943l

n'(1- )™ <vio,(m)<n'(1-Y).
n n

o) 393m30996980m 3o6ggem mgdsls t=X-1s.>0)301s, dogomgdor:
n

[ne_ "‘V] <vlo,(n)< (ne_ ] . 3.13)

©393900L osbsbdsee s/m=a+lnn, s8omd (3.13) doomgdl Labgl:

=S |@»

Vz(a+lnn—1)
e o)V

Ao

e n-v

<1, (314)

baag Ag=ne™"=ne “"=¢,

(3.14) 056 B36L, ™3 gmggmo gobodgdamo V-bsmgols

A A
c,(n) < 71: s o,(n)—> 71: , 60935 N—>0 (3.15)
V. V.
33°d3b
G A
Pyssm)=Y ()" +T,"-T,” +R, =
v=0 v!
e +TV -T? +R,, (3.16)
a N(n)=[n"] v
1“5‘3‘58 Tn = Z‘b (_1) Gv(n) ’
v=
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[n

a] v
T =Ty

v=0 v!
n v 0 v)\’“’)
R,= % (-I'o,m- % ("""
v=[n%] v=[n%] V.

([x] 6036sgl Xx-0b dmgen 6sfornl) cs 0<a<l/2. (3bsos,

< ¥ o m+ P M2 M0 gog now (317)

v=[n®] v=[n®] V. v=[n®] V.

R,

TIEI) s Tlfz) X38g980  8308gmz0mdg 33-2 mgdol 306mdydls.

3s0m3(3, 3063900 306mds bEnmEYds BFogosmn@sw:

v

[n%]
IimT® =1lim 3 (-1)" =L =e¢™, A,>0. (318)
now O v!

n—®© -1

99993, oy (3.14)-0ls Jsé3bgbs Fbsgdo V-l Bggigmom dobo
“sre09bo n* 36033bgmmdom, dogomagdor
a+Inn-1
e_m < Gy (n)-v!

)

<1.
sbms sgomme Gsgobe 306y segdomo € Goibgo. 3s3ab Tg-
2300m0s 303m3mm algmo segdomo N(E) Gogzbzo, Gm3d

vlio,(n)
Ao

l<e,

GoEs 1>N(E), osbdtee gzgms V-bogol, 0<v<[n®]. mgdol 35-
M6y 306333 Fgbernmes. s3GM0gzs,
lim T =e™, (3.19)

n—oo

(316), (3.17), (3.18) s (3.19) msbsggetrmdgdomsb gmadnemmdm,
“md

Ao

Py(s,n) > e ™, Gegs n—oo.
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sbggg sgamo  dobsbggedos, Gmd gmggmo goJbodgdymo K-
bsogol (k<n)

P,(s,n—k) > e, Ge3s N—0,

a5tes sobs, Pj(s,n—Kk)-b 3sdcsgemo (3.6)-80 Bggzadmos gs-
©33790m0 Geognty ok(n), dsaésd (3.15)-ob dsemom

)\’k
o.(n)—> ﬁ, Gm3s N—>00,

33M0g50, 3B 30(3es dgdrgao:
03M&I3S 32. o s/m=atlnn, bspsy a 37rdogo Gobzos,
3530b gmggmo gogbocgdnmo K-lbsmgols

k

Pk(s,n)z’l“(‘;e'*o, Gogs N0, (3.20)

dgdmgomme smbadgbs

Mk2)== "~ A>0, k=12,..

Gogbgms 83 gHmmdmomdsl 39sbmbol gebsFomgds gfm-
©9ds. sEzomo dolsbggeeons, GmI

S (k) =1.
k=0

33339600, Pi(s,n) — semdsmeds adols, B3 N gnmopsb (3960-

gmo sdmbfbrgds K gmmo, sboddgmpm@ee (Gm@Es n—o) mebmme-
300908 39sbmbol gsbsFomadsls TI(k,Ay), k=1,2,.... .

§4. 50603050 3565V 03
30300, 3sGsMdmgdo mEgmadgbBosbo a9bgsm o gHmmbmo-
™d0sb N-%96 as6dgmGgdoo FgMhgzsl. gMm-900 gmgdgbdl sgs6-
43900 5, FoM50s s 3036086mo 100, bmeeem dgmeg gmgdnbdls —
»386(360% 5 3m36086mm ogo 0-om. 83 gl3gG0dgbBol Bglsdadalo
9008068 sG e bomdammdsms Q Loghsg ofbgds 39dmgao bl
&aals:
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Q={0:0=(a,,.,a,),a; =0,1}, N(@Q)=2".

dognacmn gmggee gmgdgbdetrnm ©=(ay, ..., @;) bremdogme-
35l 3030y

Zai n—Zai
P(@)=p" q ' ,
bosy P 8 q obgmo séestgmgomo Goibzgdos, Gmd ptrq=1.
adobsogol, 3 ©s3mdnbogn P(w), ®eQ s33s9mxg0mgdgb 3s6-
Labg®s 1.3 30603938, 7bos 83938 303000
SP©)=1
®eQ

Bermdols bsdsBmmosbmds.

s, 3s6zobomme Q-psb gmgdgbdstnm o=(ay, ..., ay,)
bomdommdsms algmo LodMsgmg, GmIgmmmsmgols(

M=

a, =k, k=0,n.
1

gbswas, gb Lodesgmyg dgo3egl gemgdgbBms C:: GromEgbmdsb.
sdo@md

PQ)= 3, P(o)= éﬂcﬁp"q““‘ =(p+q)" =1.

sdoger, Q Loghiy g3gms dobo  Jzgboddegeogos F Lobgg-
doo s P(A)= > P(w), AeF sedsomdom, as6LsbmgMegl Ms0dy

MeA
3smdso®  dmpgml, Hmdgma 9gglsedsdgds mégmgdabosbo  g9b-
OO gOnMmdmomdosd N-xg6 3s6d9megd00 Tg@hRggsl.
30dzsm, n=1, 35806 Q Loghiy Bgogegt mé FgdmBoml: w=1
(5»796358985°) s @=0 (,,3563b0%). semdsamdsl P({1})=p gz7-
Joemn ,,(s63s8gd0b“ seadsomds.

396 36sbagm (§3, mago II), A3 aebbogmmmo semdoorgéo de-
o, Gmdgmoi sofgdl megmgdgbBosbo a96gGsmuEo gGmmd-
momdoEsd N-xg6  3s6dgmMgdon  BgMhggsel, Tgodmgds  doegdmee
069l GermEE N L,Esdm9300989m ¢ (3esms Tgrgan ,eMdsBgdol
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P smdommdon, AmMdgmoi (R0Esd (308 Y3Egmos, 5.0. 5,0
300l (1) Bmlgmol smdsmmds Bgbsthgzol gmggm godbothy-

b saomby P-U oo
sbms 3odmgmm sgdscmmds 0dals, Gmd Fgehgzsdo oogds Byl-
& Kk ghoosbo (bpmdommds Ay), go. sgdsomds adobs, Ged

Bboe g9d69ds segamo K ,,Gomdeggdel®. (3bswos, Ged
P(A,)=Cip*q"™, k=0,12,..,n.
gobsosh olgmo W-980l GamEgbmds, Gmdmagdos bubgee K go-
008658 Bgo303L, gdmbgggs N saomopst K spgomols s@Rgzsms
AemEgbmdsl, Ao Cl; -0l Beagmos.
Gobzoms geHmmdmomdsls
b(k,n,p)=P(A,) k=0,n

aVoegds 30bmdosgydo gsbsfomgds.

d9badabydo:

1. 306cmBosgatio gsbsformgdol 39Mdm Laby Aggb dogomgo §2-8o
(@sgsmomo 1) gemsbogméo bggdol LsBmeemgdom. dsGrogms, g
03 3sg3m00mBo ot dadmol asdmbgbsls ,,FsMBsggd00% (1) oo-
36036530, Bsgo dncmol 3s3mbgbsl o — ,,3s63boo* (0), monm-
gamo eobsmgol 3396gdmes p=m/n s, I bsdsdobse, q=1-m/n
3mdsmmdgdol dfmby ™Mo gmgdagbdstmo brmdommdalisgsh dgd-
©gsc0 Loz

2. 0ds3y 3s63M0L gty dsgemomBo Rzgb  dgdmzgardsbgm
3039639m3gBtonma  386sGormgds Py n(K,s), k=0,1,...,5. 3migem,
n—o0, m—© oby, Gmd m/n —>pe [0,1], 35306

Poa(ks) ~C{p“(1-p)"™" (4.1)
(4.1) 3B g0i098s (2.4)-0b sbsemmgoncse.
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0MS30 11

IRQIFIEASH IR bRMINMdSA)S
6350130360 1LO3HGI

§1. 30I2AM3M&M30L SILOMISSN3d

3o6ggm msgdo Rggb asbgzobomgm olgmo Fgdmbggzomo ggldg-
039680, GMdgens Bgbsdmm Bgogams Q Loddsgemg Labmmo
36 ogmso ogm. ACQ brmdomemdals P(A) smbdsomds gs63bsbo-
36000 ® gegdgbBotrme brmdammdsms P(®) smdsomdon ©s bs-
dgels (QFP), bsgos(s F 909896889 Bomdogomdsas  Log-
Qo g3ges J3gbodtrsgemgms Lodthegengs, gafiorge gobidgdgmo
smdsorgto  dmgmo, by olizbgdgmo  smdsmybo
bogm(g. 30a6sd, Gegme smbodbymo ogm 0dsgy msezda, yg3g-
s 9Ju39¢0d96@0 o6 Fgodmgds smoffgeml gmgdbdsernm bom-
dogomdsms Eoliztgdnmo boghgom. dsgsmonse, gsbgobommo g4
b39603968)0, Amdgma damdstgmdl Lodgddonmo dmbgdol gls-
bernmee 3098830, (3bsos, 83 9db3g@0dnbdols s@afgdo gmgdgb-
Botrne bomdogmdsms Loghsge

Q={o:0=(a,,..a,,..),a; =0,1},

90. y39ms  (ap,a,...) 3030930Bs0s  gHOMImomds,  Gedgmms
90099968900 admeremdgh 3608369mmdgdl 0 o6 1.

(36md0gas, GMI gmggmo acl0,1] Gobgo Bgodmgds (3oels-
bo gogdsmmn gLslergmmn mefomasse

a a
a=71+2—§+... (a; =0,1).

sJgres6 (3bsas, B@md Q-b FgdBomagdls s [0,1) obggmgsmols
T9680mgdl  dmdol  s@lgdmdl  gemoghozsmbsbs  msbspmds.
8333560500, €2 LodMsgmgl 843k 36E0byndol Loddmsgy.

3bsrns, gsbbogrnmo 9Jlidge0dgbdo g33035m9bdnc0s 9Jldgeo-
396obs, Amdgma dgmdstgmdl [0,1] obggmgsmonst Fatdo-
mol 9gdmbgggom sMRg3080. Lodgg@onmmdol dmbsbMgdopsd go-
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3c80bsery (3bsos, B3 9Jl3gM0dgbBol ygggems Tgegaon mbrs ogml
»OOEsmdsorgHo®, dsgted [0,1] Lodmsgmy ssmgmasmas ©s, org
Rogogmom, 603 dobo smdsmmds l-ob Begmos, 3s8ob  gmggmo
®€[0,1) grgaol P(0) smmdsmmds 99dzgmee 0-ob Fmemo nbos
oam'ls. 3.53(4).58, .5133 beammboh 8(')033.5 (P(O))=0, 0)6[0,1) oﬁ)otg-
96 330dma3l. Lsgdg ol s60b, G@3 Rggb ©snbBghglgdnmo 3sem
368 0dom, G sdsomdomn dmbrgds gbs oy ol Fgogan, sGdgE
0door, sl 0L smdsmemds 0dabs, G@Id 5Jl3g6adgbBol Fgregan
doggmomgbgds Gsadg dm(3dnm A Lodesgmgl [0,1)-s6. ©obiéhg-
&amo Loghpol 393mbzg3:80 P() semdommdgdon hggb gsb63Lsb-
03090 A bomdommdol P(A) smmdsmmds:
P(A) = Y P(w).

®EA

333658 go6lsbogmgge Fgdmbggzedo P(w)=0, we[0,1) Fmeom-
dosb Rzgh o6 Bgagadmos asb3Lsbmgmm, dsgsmomsre, 3mdscmmds
adols, A3 dgdmbzggom sGRgpmo  Goddomo gimmgbols [0,1/2)
bod@sgmal. 83337 ©Omb abBmoiondse (3bseos, G gl smds-
omds 1/2-0b Beagmos.

gL 9960336900 30g3s60Tb6gdL, GMB smdsorn@o dmegmol sgadols
©AmL, 08 9gdnbzgzedo, Gmegbsg Q sGsmzmspos, smdsnmds
bes ogmb dm3gdgmo 3G (3emggamo  gmdgbBeemmo  bromdo-
m@dgdobemgal, sMedge gedgzgnm gemsldo Bgdsgeeo LodMogmg-
9%0bsmgol. slgmo LodGsgmgms gmsbo bos Fgewanbmb s 3306~
3905035 Brmdommdgdds s gb gemslo bps ogml Rsggdomo gs-
960086980k, M36533900bs s sdsBgdals  ™3gMs;z0gd0l  30dstro,
Gmyemeg g ogm eolgdgdnmo Loghgol Bgdmbgggeda. 33 dobbom
bogotms Bgdmgodysbmm

336LOBR3MS 11 gogdzem, gmgdgbBetrnm brmdammdsms Lbog-
63y 6980k3ogMo  LadGagmags. Q Logézol Gsody  J3gboddegmams
A sl semagdds gfmegds, o Igbernmagdnmos dotmdgdo:

1. QeA,
2. (V)] EIGA, EzGA, 3530b EIUEzeA, ElﬂEzeA,
3. oy E€A, 35806 EeA.
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sgomo  dgbedhbygzns, G@3 oy 2 306m3s80 dmgombmge dbe-
mOE O0-56H00 0655356M30l Fgberngmadsls, 35306 dgmérgs 9g-
bémegds 3-0b dsgmoo.

338820000 1. 30d3sm, Q=[a,b), -00<a, b<co. A |,p ogmb olgo
Jagbodcrsgmagms  gmsbo  [a,b]-sb, O@Igmnsgse  monmgnmo
Agagds  [€1,€3), [e1,e2l, (€1,C2]s (€15€2) Bodol 0bBgegsmms Lslb-
rgma  a3960m0sbgdaligeb. segamo  Igledm(dgdgmoas, G™M3 A |4
330658, A [ap) 3039065k 9fmeEgdgh dmegmol smagddsls
[a,b] 0bBgegsmBo. 49dmm, AV = A (e TFmEgdE debgmals
32936l 6sdegomm Gozbzms RW mgedby.

n
333320000 2. gojgsm, Q=10 =[]la;,b;), a=(a1,az,...,a,),
j=1

b=(by,b,,...b,), -00<a;, bi<oo, i=1,...,n, N-g36Bm3oggdasbo by~
30mos  g33emoegl R®™ Logézgdo. 4 g') ogmb algm J3gbod@sgmagms
Jesbo I[(:’)b) 036, GMIgmmsgsd mommgamo Igeaqds [er,di)x... X
x[endy)s [€1odi]X. . X[ep,dn], (c1,di)X...x(Cpodp), (C1odi)X...X(Chydp)
Bodol  obBghgamms Labenmo gsghmosbgdobsgsh. A f:’)b) gmsbo
3magddes; 3ol gfmmgds demEgmol  seoagdes I{;{,)-Bo. 396dme,

am

(-00,00)

b fergdlh dmégmols segagdcsl g33moegl N gs6Bmdo-
9300056 R(n)-ho3t4)(33'ao.
BIBLSBRIGS 12. Qb J3gbodtsgmams F 4okl gfeagds

G-3ma986s, o) ol smagd@ss s, aaGEs sdobs, FgbGmmgdnmos
306ds:

2! om ApyensAuyer €F, 85806 U A, €F w0 () A, eF.
k=1 k=1

d9bodlzbs L 2! 30603530 ™o 036503360md0Eb  ghHm-ghmals
dImbmgbs Laglgdom bs3zdscnbos, 30650086

A,.

s
Cs

Xk Qb
1 k:

s
D)}

A, =
1 K

Ak==

1 k

o A Gs0dy Lodtagmgms  gmsbos Q-osh, 3sTab  sGLgdmL
F. G-3a9861980, AM3magdaz s V9039396, C-sezgdcsms sbgmo

k

1
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3emsbo  sGs(38609emas, 3063006 Q-b gggms Jagloddsgmgms Lod-
ogmg, G@dgmoag O-smagddss, dgozegl A4 -b.
sbms gsbgobogomo F=N 3‘-(1.*
o

3boros, Gmd
10 F G—sm3g06Mss,
20, ac F ,

30 Fc &, g3gees  o-bogols, g.0. 3:-%3 15860 330609 o-
3magdMs, Gmdgmoi dgoegl A -b, 86 s6Obgdmdl, gobsowsb F
960-56m0 Fo b Bomos.

1030 030lg0s 333dmaals Lsegndggenl F- 3afoemon 4-ls 9y-
di339mm0 I 306090 C-smagdes s dsb smzbadbsgm sby:

F =c( 2).

B6LIBR3AHS 13. deatagemols A [,p) sema9d60l Bgd3ggem d(30609L
G-5¢ma58681s :B[a’b]=6( ﬂ[[a,b]) gVoegds dmbdgmol G-semagdce,
36y dmegemol Jagbod@sgmgms G-smandés [a,b] 0bBgegsmdo. 3g-
GdmE, 93069l C-smzqgdasls BO, Amdgmo3 9903988 A (wo,m)
3mandésl, gfmegds dmMgmol G-semagd®s R(1)=(—oo,oo)—'ao.

sbems gbsbmm, ©sdmgbse ,,000sM08% £[a,b] dmergemol  Jgglo-
dsgmgms  G-smagdts, Bggbmgzol (36mdoma Gs Lod@sgmggdo Tg-
ol 83 Logds smagdcsda? dsgsmomsr:

L gemggnmo GodBomo dmegmol  J3qboddsgmags. dstromass,
o) c€la,b], 35306 dmadgdbgds olgmo Ny 6obgzo, G®I

(c—1/N,e+1/N)ela,b], N>N,,
sdo@md

{c}= Ne=1/N,c+1/N) €Bju.

N=N,

’ Bodtagmmgms gemaligdBo Rstimgol m3gMa(308, msbogzgms ©s 389Gmsbgds Rggnmagdto-
390 3903900,
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2. 6ombsgrn® Foodomms boddsgmy demdgmol Lod@sgemgs,
Amame3 3omgane Toodomans mgmspo gsghmasbgds.

3. 06s30mb3e 6 FodBomms Loddagmg dmegmol  bodGsegeas,
9:0. 3™y Gombagrn® Faodomas Lodmsgmols sdsggds.

4. 6gdoldogHo mos LodMsgmy 937m360L $[a’b]-1s, 30630036 mos
bodMsgmyg 0sbsg390 0bBg@gsmas Lsbémmo 36 ogmseo Gsm-
©g6mdols 3sgMm0sbgdss.

5. 6330lBogto  RszgBomo  Lodtsgmg dmegmol  LodMagegs
[a,b]-80, Gegmez os LodGegmol ©sdsBgds.

6. oy f(@) 60l 7FTy3080 Bbigos [a,b]l-By, 3s8ab 67d0lsdo-
960 bsdpgomo X-bsmgol {m: f(0)<x} € B, p)s Gopgsb {o: f(e)<x}
Rogoomo Lodesgmgs (wssddgogm).

bogdome  dbgmos  8mgogzsbmm  oligmo  LodGsgmol  dsgsmono
[a,b]-csb, Gedgmacy :Bl,,,b]—dgmohb 36 93mm3gbols. 33335650, :Bl,,,b]
Jsbo  0dpgbse  dpostos, Gmd ol gFggmere  Lsgdstolos
36 JBogmmo dobbgdobsmgals. 1.3. 336LsbmgMe 39635Bmgsma:

336LIBRIHS 1.4. dmdrgmols A4 }2’)‘,) semagdéols Bgd;3zgme 98-

(306gL  G-semaqdcsls 3?:’L)=G( a E;}b)) aVoegds dmegmols G-sem-

39068, 367y dmegemol  Jagloddegmgms G-semagdés If:’)b) (ob. dogs-
momo 2) N-336%m3amgdost obggmgsemdo, 39Mdme, B™M=8m

(—00,00)
1930695 G-3ema g3k, Gmdgmacs ﬂlggo’w) b Fgo3e3L, gfmegds dm-
Ggmol G-smagdés g33moegl N 336%mdamgdaesb R™ boge3g3o.
I9badzbs 2. ory Q Loghg mgemsmas, 3s8ab mdiodglo G-sm-
23068, Gmdgemo g0z Q-b smggnmo [aodomagdolast -
agboen 3msll, gdobggzs Q- gggmes J3gbodGsgmagms LodGsgmal.
Jgbodzbs 3. gondgsm, Q=(—0,0). Aogml olgo J3gLadGsgmgms
gemslbo  (-00,00)-sb, AMIgmmsgsb  momegnmo  dgoggds  [a,b)
Bodal msbsny39m  0bBgdgemas  LalGmmo  gsgmasbgdobsgsh. A
3986188 s O'(ﬂl)=£(l).
dgbodzbs 4. (2, F) T930ml, Lssg f-éc{)aabt‘)éé 36 O-sem-
30643, gforgds Bmdseo Loghy. dsgsmomse, (R™, B™) be-
ds0 Logé(sge.
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3030, G 603y Bgdmbgggomo 9Jb3gM0dgbF0s. 83 9Jb3g@adgb-
32006 833300690 nmo 838 oy ad sBaor7to  s3m(360l  BmEADs-
mobgdobsmgols baZodms G-l dgzabsdsdmn (L2, F) Bmdso  bog-
6. Q ombaBbagl 9Jl3gHadgbBol gogams Lad@sgmagl. LodGsg-
ams F 3c39860L o6 C-3em3ad@0ls gsdmymggs Q-6 3s630Mmdg-
dgemos, ghoo dbkog, 3sblsbogmsgo sdm(3sbol selom, dgmeéy dbmag,
Q Loddsgmol dbgdom. oliggg Gegmeyg I msgdo, F-do Jgdsgagm
b0dcsgemggdl  brmdommdgdl gafmwegdo; mgom Q Lod@sgmal —
3o gdgm  brmdomemdsh. F-olb 396LsBm3M0s6  (3bsos, G™I
330gmo  Lodtsgmg BeF; sk Fggdemgdgee  bromdogmdsl -
©9096. A-L gVoegds A brmdomemdals Lsfobssmdregam brmdame-
3. oy Ae F, Be F o ANB=J, 3:306 A ©s B brmdo-
mmdRL gosglgdso gfmegds, g.0. dsmo ghmse dmbrgbs dgnd-
@)39e0s.

sbms Fga30dm0s 3osz009m sedsmmdol 3ebdbsbmgMego sJbo-
©3900L  Rsdemgsmadgdsty. 88 dobbom gsbgzobogrmo (2,4) bmdsro
bog@zg, bosg A smggdérss.

3IBLOIBR3GS 1.5. 4 semagdtinby asblsbogéagm P() gnbjigosh
gTmegds sedsomds (2, 4) bmdse Loghigby, o ol s38sgmao-
g3l 99393 sbomdgdl:

1. VAe 4 P(A)20; (P-b s6079969mz000m3als sdbomds);
2. P(Q)=1, (6mc3otrgdols sJbomds);
3. o {Ap} Bemdognmdsms 30dpgzMmds A -psb algmos, GmI

__UlAi e 4, AdNA=D, k=,

35306

8

Cs

P(UA)=2P(A,). (11)

1

i

Ibsdg sJbomBols 743038006 MG0s (L1)-ol Fgltrmemads Bromdo-
memdoms baltramo Gozbzobsmgols s 8gdmga0 9fysgdmdol sgbomds:
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3L 30d3%0, {Bn} brmdommdsms d0dpgatmds obgomos, Gemd

B,..cB, s (1B, =Be 4,

n=1

35306
P(B,)—>P(B), éogzs n—>o.

AIFFI2IBG 00l @I g06g9s 3nJzem, Bgbtrgemgdamas 8)-3
3Jbomds o
B,+1CBy, ﬂBn =B,

n=1
3306 B, C, =B, 1B,,; brmdommdsons dodwgatmds §yom-
FTy30masp meglgdseos s
B, =BU(UC,), n=1,2,... .
k=n

33-3 3Jbom3ol dsgmom dogowgdo, GM3 3 3Hog0
P(B)) =PB)+ X P(C,)
k=1

36090305, gls go 60Bbsgls, ™A, Gm(zs N—>0
P(B,) =P(B) + Y P(C;) —» P(B).

j=n

33335600, 3! sJbomds Bgbernmgdnmas.
Agdérmgbgdom, org {A,} gmoglgdero brmdognmdsms 80dpggzGem-

dss, 3530b
P(UA)=P(UAD+P(U A))
j=1 j=1 j=n+1
s 3! sJlomdol dsgmoo sEaomo 343l Bmeemdsl
Y P(A,)=1lim 3 P(A,) =lim P(JA,) =
k=1 N—> ;1 n—o j=1

j=n+1

=EE{P(QAJ.)—P( U Aj)}=P(©1Aj). A
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(2,4 ,P)-bsdgnemb  gfimegds smdsmgéo dmpgmo gedme  sb-
Gom, b smdsmgdo Loghig gesbom sbGom.
o F 3aq66s sG0l G-smagd@.s, (F=0o(F)), 8s306 33-3 s3-

Lomdsdo UAj eF 3o06mds (QAF)-Bg 36Lsbpghmmo smdsoe-

j=1
3olsmgol) Fgbermemeads s3BmIsd e,

QF, JP)-bsdgnenls, lswsg F G-5m398618s, gffmeads dGsrme
smdsoro dmpgmo, b smdsmndo Logdiy.

8933005, smdsodo Loghizol sagds 6036sgls Q) Berdog
boggby obgomo steme@igmnomo ogmspse-seofonto P(-) bmdol
3998, O@Imobogobsg P(Q)=1. smdsnmdol ogmerool sJbom-
IBBogs 33 bsbom ofbs Rsdmysmmadgdamo szsmgdogmb o 3 g -
dmgmémgol doge.

sbems ©sgdGbrge gsbLbsbmams 1.5-b. gmdzsm, (Q,A,P) seo-
dsorgtro Loghggs (A-smagdtrss). Gegeméry 36sbgm, gmggm semgg-
362l Fgodmgds sgngezdotmm A-ls dmd(3zgmmo F=o( 2) 9930~
GAgbo  C-3magd@s. dnbgdcngse oldgds gombgs: A -Bg demzgdnmo
smdsorno P bmds gsblabrmg@egl oy o6 bedsl F=c(a )%y
5 gl goblabmgms (3ombabas? Lbgs Loggggdoo Gmd goige,,
Q,F,P) smdsorgéo  Logdizol sggdolsmgol Lszdstolos oy 360
P-b 3mgds dbmmme Gmdgmody A smagddety, Gmdmobngobs
F=c(2). 3slgbl 83 goobgeby odmgzs geGsmgmeméol og-
okgds, Gmdgebsy B3gb ©sdB3ogdol gatgdg dmgoygebon.

33630IMNRMEGOL MIMEGIBS. godzsm, (2,4,P) semdsormto
Bogh3ge BBom 3535000, 39806 sAlgdmdl F=0(2)-bg 336Lsbmg-
éramao oligmo goHmsEGn0 smdsorg®o Q bBmds, Gemd

QA)=P(1), tinzs A 4 .
8333560500, gemggemo (QAP) semdsmyfo Lozt Bestom sbGom
396LsBm3M03l  gPmsEgtm Q,F,P) sgdsorg®  boghsgl, bowsg

F=c(4). bbgs Lodygpdom 6md gogzsm, oy Rggh azsdsl sagdmeo
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(,4,P) sedsorgtio bogtzg Bt sBGom, dggz0dmos 3sdobzy
30390bbdmm, Gmd P bmds demggdnmos sés dsergem A-by, s6rs-
3ge F=0(2)-bagrs(s-

sbms igmdérnbege bgdmm gsbboragm 9Jl3gM0dgbl, Gmdg-
o 0S0<1 3dmbsgggmby FodBomol Fgdmbgggom  séhgzsdo
d3mdsrgmdl. smgfghmm 83 9JL3gMadgbBol Fglsdsdolo smmdsmy-
o boghigg. bemas, HBmd Q=[0,1]. 3bswos sydgogg, Gmd bom-
dogomdgdae  Mbes Bsomgzsmmb  gmgdgbdsmam  bomdommdsms ol
bod@sgmaggdo, G@Imadai d96gdM0zs0 ©83306358s008 9Jl3gGH0dg6-
Bob AL, sbg, dsgsmomse, A1) smggdcol Loddsgmggdo ©sg-
30639850 brmdommdgdse Nbrs Rsomgsmmb. sdagzecee, o3 9Judg-
03968 0L Jgbadsdolo bmdswo bogdhigs (2,B0,1))-

obmoionése (3bswos, dsgemoms, smdsmmds adobs, Ge0d dgd-

obgggon  sERgagmo  Foddomo dmbgegds [a,b), (a,b], [a,b] o
(a,b) Bo3ob GmIgmody <a,b>  abggHzemBo, b-a-b  Fewos.
Bbdoe sbgzg, smmdsmmds odobs, Gmd FadBomo dmbgogds Ay

3g03ad@ols GmIgmody A = U1< a;,b; > Lodhsgmgby, Zi(bj —a;)-
i= i=

ol Bmmos. 3Jgesb 3s8m3obsty, A1 smagdtsty, d7bgddagas,
P sgmdsomds gsbolsbmgmmls sbg:

P(A)=Z(b] —aj), A= U< aj,bj >€ ,‘4[0,1].
j=1 j=1

P-603s ogemopse spogogdos (s3ob @sbsdd)gosgdmoe I os-
30 ogmégds 3.1-80 mbes @sgmdzem, Gmd F(x)=x, xe[0,1]). go-
Aumgmemcol ogmégdol dsmon P sgmdsornéo beds :B[o,l]'%{]Qé(j
06908 asb6LsbmgMnmo. $[0,1]-%3 sbgmbsotse gsbbebmatrgmm bem-
b fmegdg6 mgdgaol p Bemdsk. dsdsbsrsdy, gebbogrmmo
9J396039680ls Fgbsdsdolbo semdsormgeo Logéiggs ([0,1], 3[0,1], 1.

bg0mo  sm3b6086gm, Mmd Q=[0,1]-%, F-ob 236LsBmgMs, olz@-
a8 7m0 ool sbsrmergonter (F-ggms Jagbodtsgemgos gems-
bos [0,1]-086), gocrgggme bodbgeggdl offgggls. dstromss, F -%9
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p Bmdol dmgds obg, Gm3 <a,b> abBg@gsmolismgols dols Logédgl
99mbggmegl, g.0. W(<a,b>)=b-a, Fgndmgdgmos, gobsowsb F-3o0
361938l algmo LadGsgmagado, Gedmador B Bemdseo @ 8606, g.0.

B 3sblsbmgtramo o6 ool sbgo bodkegmandty (ob. HLIL. Haran-
coH, Teopust pynknuii BenecTBeHHON nepeMeHHoi, 1974, c1.80).
bewoas,
p({e}h=0, 0e[0,1].

3gmdsmmds 0dobs, B3 9Jb3g@adgbBol Bgrgao Gsombsgraco
Go;3bgos, bymol Feomos. dsGmmsg, godzsm, A= U{rj} o-
j=1

Goebsgrnéd Foddomns Lodksgemgs [0,1]-0s6. Gmgmeg gogoo, A
€Bo,1], sdogmd 3g-3 sJbomdol dsgmom

M(A) = z u(fr;}) = 0.

336LOIBRNIGHS 1.6. 33dcdgb, A 3303l 93m(3865 3gmBgB oo
semdsmmdols dglsbgd, oy gmgdgbdsernm brmdommdsms Loghgs
9330l R™ bogob dmérgmol  J39bodtsegemy 963(11), 6dg-
bsy Lsbirgmo  @adgaol  bBeads  gashbos, go. 0<p.(n)(Q)<00, (},l(n)
mgdga0b N as6Bmdamgdosbo bmdss, GMAgmo ,,39Msmgmgdadge-
b9“ ol Imgnmemdsl gdmbggzs), beowme dobo 65d0LdogHo Aeld

J3gbodcsgmols (A€£(n)) S350

_u"(A)

P(A) =
@) TR(9))

QOO0 dmo(3g9s.

ISBSL0000 3. (,,99b3900600L 38c(3065) @0 'y s 'y 3mgs-
msdy Ggmebbds ascg3gnm  swaomsl dgbgebgb gAmdsbgml, Ts-
©33mb 8-s6 9 Losmsdmy. mommgnmo dsmysbo domals 83 seao-
sl 5m03gm@obegsd ©sdmygoegdmse. ols dmdsmsdy, Gmdgmo
dogoemEs ©s60d6mm sogomsl, 20 Famol (1/3) Lssool) gs68s3-
03380 3ol Igmégl s dgy doeob. godmzme I'f s 'y e-
Joemadgos Fgbzgeeols sgdsmmds.
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gboos, 3 9dL3gM0dgbBol Bgbsdme Bgwgans Q=[0,1]x[0,1]
3356580l gmggmo (X,y) FodBomo, bess X ©s Y smboBbsgls
Fglsdsdolbse I'i-obs s I'z-ob dmlgmol dmdgbl, bmeom Bgbsds-
dolo semdsormfo Logdiggs (€2, éBg), P), bsrsgs £g) 360363l

3356380l gggmes dmegmols J3gbodtagmams jmsll (ob. gs6Lss-
036 1.4) o

bewas, Bzgbozol Lsobgg@gbe brmdomemdss
1
A={(x,y)=x—ys3}e£§§’,

'l’)mggm dolbio ag:)&smmba 3° P(A)=5/9.

A

y

1

1/3

0| 1/3 1 X

§2. SL3HNMdOL 0301LJdIS0
1. P(D)=0. gl 3580300bstrgmdls FHQ=Q Brmmdopss ©s 3g-
2 ©s 33-3 sgbocmBogsb.
2. P(A)=1-P(A), 6sgs6 AUA=Q ©s ANA=Q.

3. oy ACB, 35806 P(A) <P(B). gl 233m3mcbscrgmdls ojowsb,
6ed

P(A)+P(A \B)=P(B).
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4. P(A)=1, 3obsops6 A

5. P(AUB)=P(A)+P(B)-P(A(1B), csw3s6
AUB=AUB\ANB) ©s P(B\AB)=P(B)-P(A(1B).

6. P(AUB) <P(A) + P(B).

7. P(JA,)=S; - S + e H-D'S,,
i=1

besg S;= X P(A, NA, N.NA).

1<i; <o.<i; <n
gb gmAdnms Rzgb szs98 3050 (0b. mgmégds 3.1, osgo 1)
olgMgdnmo  bogdob F98mbggzedo. ogo  sbsgrmgom@se  ©sdE)-
30032908 6760Ldog@o Q Bogezol Fgdobgggsdag.

8. (0-6sbggMem swoBohmds) P(J A< i P(A;).
i=1 j=1

@3B 99(3983. 3g8mzomme 3mbadgzbgdo:

i1
B1=A1, B2=A2m1, B3=A3\(A1 U AZ)’ cee g B]=AJ\( UAk ), ceey jZZ.
k=1

bswos, Gnd UAj =UBj ©s B, ﬂBj =3, k#j.

j=1 j=1
336050, P(.UlAj) = Z}P(Bj) < Z}P(Aj), gobsosb A; D B;. A
i= i= i=

9. oy {A,} boddogmgmns JmbmBmbnhse booseo dodwgztie-
383, go.

AC A @s A={JA,, 35306 limP(A,)=P(A).
=1 n—»o0

@38 903988, 3363z0bogmmm {B,=A\A,;} Lodtsgmgms dadwgz@em-
3s. 3bswos, Gmd By B, o nlBj =3. (9398080 sgbocmdols

j=

dsgmom  dogomgder P(A\A,)=P(A)-P(A,)— 0, Gegs n—>0. A
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§3. 306M3000 SRL3S5MMBS.
6RMINM>SMS RSIM'I3NKRIBMBY

30d3em, Gs0dg (300l smdfgo Loghsy QF.P) ol 3Mgdmmas,
boamer A s B 03 300bosh sgegdotigdamo 6sody bromdomemdg-
d0s, g.0. AeF, BeF. 033793350 s3Ggm3g, Hm3 B brmdammdsl
3jmbes spgomo 83 gJldgMm0dgbdol O™, Gs Fgodmgds omdgsl
330l Igdga A brmdommdol smdsmmdaty? dsb Rggh om3badbsgm
P(A/B) 36 pg(A) Lodderymemmo (ogombgds: ,,A bomdommdol Sote-
30mo 3gdsmmds 0d 306Hmdom, Hmd brmdogemds B dmbes®).

235436 ©s 0bggem@ds;zos 0dols Fglebgd, GMd gsbbme0gmes B
brmdogmds, gsbzobogmme sbms s g3gms 9mgdgbBe@rgm brm-
doromdsms Q Lod®sges, 38390 dbmmme gggms geegdnbdstrmmo
brmdogmmdol  gHomdmomds B-psh ©s gmggm ®;€B  9mgdqbd)s-
éraem Bomdogmmdsls 9937bsdsdme  Msady stsmstigmaomno P(m;/B)
Goibgo (0-0b sedsmmds B 306m3om) oy, G038 spgomo 3jmb-
gl Bemmdsls

> P(w;/B)=1. 3.1)
o;eB

306mdomo  sdsomdgdo P(wi/B), j=1,2,..., G@3mgdoi s398gm-
goegdgh  (3.1) dmmbemgbsl, Tgodmgds Bogommm, Jsgsmomsw,
P(O)j)-ols P(B)-%a A%Ymgom, 9.0.
P(w;)
P(B)’

bo0s, HM3 sbgobsotise 3s6Lsbmghnmo P(mi/B) semdsmmdy-
30 (3.1) 3mcnbmgbsls s33sgmzorgdl.

P(w;/B)=

=1,2,....

s30g50, 0dolsmgol, G@I gsdmgmgsmma P(A/B)  3oéHmdoomo
semdooeds, Lagotms s3xsdmo (0b. asb6bsbomgts 1.4, msgo I) 3o-
Amdomo P(0;/B) sendsonmdgdo gggems 03 ) gmgdnbdetrmmo bom-
domrmdgdolsmgol, Gmdmagda doginmgbgdast A s B-b ghmwom-
s sb, M3 030395 — ANB bomdomemdsls. sdgsb dogomgdo

P(A/B)= 3}, P((,Oj/]?»):i > P(mj)zw.
®;cANB P(B) o;cans P(B)
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33bogndo semdsondo bogéol ddmbggzedo g39469ds:
N(AB)

NB)

38820000 1. govgzsm, gnodo dmmsglgdnmos N dq6mo, G-
Imosgsb Ni — ogoé0s, bogem N-N; — Bsgo. 6l ool
P(A/B) semdsmeds  odols, Gmd dgmege  sdepgdamo  dGoo

P(A/B) =

0goéos (A bpmdommds), 0d ofmdom, HmI Sobggmsm  $mwy-
damo dxhmo ogontos (B-bpmdommds), bsgos, G:md
N(Q)=N(N-1), N(A(1B)=N;(N;-1) s N(B)=N;(N-1).
sdo@md
P(A/B) = N, =1
N

338000 2. 3ni3sm, 3-xg6 3530990 Lodgdtonm dmbgdsl.
3sd06 Q={w}, 0=(m1, 02, ®3), N(Q)=8, bswsy ®=1 03 Fgdm-
b393980, Goegbsg sogomo 9693 ,,FoMBeggdsbe (396130), ®i=0
»3863boL* (Laggaliy@ol) Bgdmbggzsda. A ogml brmdogmds odolss,
603 bybee ghobgm 946938 sgomo ,,Fe3sggdsl®, g.0.

A={(1,0,0), (0,1,0), (0,0,1)},
beagmen Bomdogmmds B — 3968 Moibaxg® 94690 swgoma ,,fe6ds-
Bgdsl®, g.0.
B={(1,0,0), (0,1,0), (0,0,1), (1,1,1)}.
3bsros, Gd
P(A/B)=3/4.

B3gb Bgazodmas sbms gemsgorgm P(A/B)-b bmgoe asblsb-
0365by.

BIELIBR3GS 3.1 godgem, Imgdnmos (QF,P) semdsorgto Lo-
36039 8 A s B 69303060 brmdogmmdgdas F. -36. oy P(B)>0,
33306 A bmdommdol 3ocmdomo  smdsmmds B bromdogemdols
dmbrgbol 30MHmdom (B 306mdom) gfmegds Lowowgl
P(AB)

P(A/B) = P(B)

(32)
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83 336LsB@3M0sb NBnsmme  338mdEobsMmdl 3oMmdoma sg-
dsmmdols dgdregao mzobgdgdo:

P(B/B)=1, P(J/B)=0,
P(A/B)=1, BCA,
P(A;UAy/B)=P(A,/B)+P(A,/B), org A,NA, =0.

(3.2) 086, dogomgde s36g03g, B3 0 bemdogmdal gHomse
dmbrgbols semdsamds Bemas geo-gomo dsmgsbols smdsmmdols 6s3-
Goagmols Igmeol SoMmdon smdsmmdsty doggmol JoAmdom, g.0.

P(ANB)=P(B)P(A/B)=PA)P(B/A). 3.3)

33B6LIBR3MS 32. A s B Brmdommdgdl ©sdmy owgdgmo
afogds, oy bHhgrorgds

P(AB)=P(A)P(B) 34)

Bermeds.
301304336000 337300909 Bromdagmmdsms Bmgoghmo mgoligds.

1. oy P(B)>0, 35806 A s B Bromdogemdgdol sdergzomadem-
3 9330350968908 P(A/B)=P(A) @mmmdols. osdf)zogds (3bewos.

brmdommdsms  ©s3m30pgdmemdol sBA0 0dsdo dpamdstigmdls,
6m3  sdmgorgdgre  Brmdommdsmsgsh ghm-ghmals dmbogbs s@s-
300056 33300968 36 sbgbls dgmey brmdommdol smdsmmdsty.

2. oy A s B psdmgzongdgmo bomdogmmdgdas, 33806 s-
der30gdgmmos A ©s B Brmdogmedgdo.

dscrongm(3,

P(ANB)=PB\ANB)=P@B)-PANB) =

=P(B)(1 - P(A)) =P(B)P(A).
deggo. oy A s B brmdommdgbo @sdergzoegdgmas, 35806
©33m4)30gd9mos A s B bromdogomdgda(s. 853sbasdy, 9ga309-
mos ©335L3368m: o) A s B @sdmyzoegdgmo  Brmdammmdgdos,
35306 337 3009d9mmns 8393 gM3geEo G0 brmdogrmds (A, B),
(A, B), (A,B).

46



d9bodzbs. 3ot 9AMIsbgndo A9396 brmdommdsms ©sdm-
300p0dmmdols s meglgdsemdol smdso@® sBAL; Bgodmgds g
3990(3gmo  agml  sdemrgzoegdmmdols ©s meglgdsemdol @gé-
3060l gmbgBognEse 3se339mmo  bosbrmmgom. sgndzsm, A s
B olgmo  Brmdomemdgdas, Gmd P(A)>0, P(B)>0. oy A s B
bomdomemdgdo  qosglgderos,  3sdab AN B=J ©s  sdofmd
P(AB)=0. 353633 o P(A(1B) =0, 35306 (3.4)-L s6 93673s
3300 s, dsdsbsesd), A ©s B brmdommdgdo 86 0fbgdash ws-
dorygoegdgmo. dgdérbgdom, oy A s B bomdamemdgdl sjge s-
98000 sdsnmds 5 Mo gdgmos, g.0. bemmegds (3.4)
Beenmds, 33806 P(A(1B) >0 ©s s308m3 A s B bomdogmedy-
30 56 0d6gd06 “msgligdsco.

33385220000 3. 3mdaam, A 'bggmaommbo .5;260'35.53;3315 15083@-
Gogmo dmbgBob mexg® Bgmobge sgegdolsl (N(2)=4) 3o6zg-
o 5,{s63s 330l dmbgemal (ob. dsgomoma 2), beymer B — 3g-
MOgE ,,30636al* 3mbgmsb. (3bawos,

N(A)=2,N(B)=2 s N(ANB)=1.
sdo@md

1 11
P(AﬂB):Z:E-E:P(A)P(B).

330350, A ©s B brmdommdgdo ©sdmezoegdgmoas.
338320070 4. 30]3sm, 9Ju39¢0dg6d0 drzmdstrgmdl m@o dm-
6980b lslergmm Gompgbmdon sgegdsdo 36, G 0goggs, gHmg-

Aeomgsbo  33smsdorst FamBomol Bgdmbzggom ,,e6MhRg3980“ (ab.
§1, osgo 2).

gboas, 83  gJb3gm0dgbBol  s@dfgMo  semdsormdo  Logésgs
(Q,F,P), Loy Q=[0,1]x[0,1]. 3:-6(')63;:)015 bod@sgmgms  geme-
bos Q-s6, bmenm P=u(2) m36Bm3omgdasbo mgdggols bmdss.
30dzsm, a,be[0,1] s asbzobommn brmdogmmdgdo:
A={(x,y):x2a, (X,y) €Q}, B={(x,y):y=b, (x,y) €Q}.
(3bsos, Hed
P(ANB) = p®(ANB) = (1-a)(1-b) = P(A)P(B).
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353sbosdg, A s B brmdomemdgdo sdmezorgdgmos.
B3NBLIBRIGS 33. AjeF, i=1,2,... brmlommdgdl Femwpgds
9JO0mImogee Esdmyjzoegdgmo, oy dso Jméol bgdali-
dogeo m(m<n) bendomeadgdolbsmgol LEnmegds
P(n Aij )= r{ P(Aij ) ®bsggetromds.

i=1 i=
3936086mm, H™M3 brmdogmdscs {yzom-Fygomse  sdemrgoeg-
dmemds 86 60dbagl gOHmmdmogse I oEgdmmdsl. dsGrogmss,
3030,
Q=(01,02,03,04)

8 00OMYYmo O, i = 1,7, Bomse Igbsdmgdagmos, g.0.

P(w)=1/4, i = 14,
35306 bmdogmmdgdo

A={01,02}, Ay7={01,03} ©s Az={0,04)

Fgg0e-Fygomsr @sdrggoggdgras, 3satsd
3
1 1
P(A, NA,NA;)= 1 # (2) =P(A))P(A,)P(A;).
90MdmozgeE ©s3m30gdgm brmdommdsms dodrgztmdol ds-
asmomnse  9g0dmgds azslabgmmn N-x96 BsBeGgdnmo (33 39-

gm0 (300l Bgrgams dodwgzmds, Gemdgma gsbbommmo oge 1
0530 §4-8o. 33380 HM3 Es3FINbrgm, Lsgotims Bgdmgoygsbeom

(M 33 30gdmmdals (369ds.

a36g0bogman QpF 1Py (Qms F moPrm) sgmdsorgéo  Logh-
(39999, Gm3mgdoz smGgdgb  glsdedolbse G1,Gayee,Gm  5Jl3g60-
396 90L. asbzobommm saEgmzy L,EAmama” G gdldgMmodgbFo, 64
bbgebsofse ,,dgeagb0mo® 9Jl3gM0dgbdo, G@Imals smdfgmo sm-
dsorgéro  Loghig oymb Q,F,P), bosy Q=X xQp, 60l
Q15eesQn boghgos S06s3060 653¢rsgemo, 36+

D=(D1y00sDn)s D=y, k=m , 9e0gdg6dms Lodemsgms,
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bogom F sthals 19i0cgko G-3emaq66s, Fs61dmJdbogmo

A={@:@=(D1yrers®m)y D1E A yrers®mEAMI=A1X.0. XA, AeFk,
k=1,m

Lobob ,,ds6m 30 bgogdolegsb .
h396 3089300, G Gy, Gy ..oy Gy 0;33670 ©83m7) J0dgm0s,
o7 6580bdogho A=A X...xAp, AreFk, k=1,m, 23560 300 b9~

30bsmzgol® Lermmegds Bmeomds
P(A) =Pi(A)DX... xPr(AL) - (3.5)

bremdogmmds, Gm3gmog =@ (el g4s38afiegds, Ggadmgds sgo-
T9oml o6 dstrgm Gmgmés F bl LodMsgmmg, oGsdge G-

6(')&)0 3:' JQQ]JO".S 15086.53@3(3. .58015.30)3015 3(')305030) '333;3366.506)&;3:

30 dzs0, Aie&F;, i=1,m s as630bogmmmn F- -6 LodMsgmgado:
B = QX...x € 1 X AjX 41X XQp,  j=1,m.

Bj-ob Lsbol Lodesgmggdl «fmegdgh (somobemaml A ogy-
doo. (3.5)-sb (3boos, G
P(B)=Pi(A), i=1,m
©s  bomdomemdgdo Bi,Bi,....By  ghomdmogse  sdmgoegdgmos.
3s600ms(3, 30300, KSm. gobsowsb
B, M. B =A1 X eee X A X Qpig X oo X Q

(3.5)-036 ag0dgt P(B; N...NB,)=P(By)..P(By).

3360350, (390399 (30g0msb s 333d0Mgdnmo  bromdommdgda,
Gmdmgdo swoffgdgds gomo (Q,F,P) semdsorn@o Logdzol brom-
dommmdgdols baBgamadon, ©sdmezopgdgmo smdmRb..

sbems  ©agmdérabrge I osgol §4-8o0 gsbbommem  3gGbgmoals
bJgdsl. 83 3s6r83¢3380 gsbbagrmmo smdsorndo Loghsg Q.F.P),
bas(s

Q={®: 0=(a1,..0stn)}, a; = 0,1, F={A:ACQ} s
P(@)=p>*q">",
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Gmdgmoi sofgel mégmgdgbBosbo ag6g6um G gAHnMdmomdowsb
n-xa6 33637069000 33mEBRg3sl, FeGdmarybl Gogmo G gJusg-

Godgbdob Fregal. dstonross, 3 gsbbormgre gmggm  (rgyIe
gesb ™o Fgogao sdgl — ,,FeMdaggds (1) s ,,ds6i3bo“ (0).
3053900 smdsMdss P, ,,0503bols* 0 — g=1-p. 83050,

$Y) o p G J q=1-p 3R

Gogoo i-n6o s Gi smoffgégds (L2, F i,P) semdsordo  boge-
(00, bass
Q={0,1}, F={{0}, {1}, B, Q}, Pi({1})=p, Pi({0})=q=1-p.

Gogmo G 9db3g@0dgbdels smdfgco Q,F,P) semdsorgéo bog-
AL 3mblGEHYJ300sb Bsbl, GmMI ol Foddmawagbl Gi 5Judgo-
396 0L s@dfgmo (€2, Fi, P) semdsorn® boghzgms 3oMsdad bs-
gl

(Q=Qx..xQ, F={A:ACQ}, P),

bas(s
P(A) = 3 pZaiqn—Zai, AeF, a;=0,1.
{@=(ay,...,a, )EA}

gesms Gy, Gy, ...y Gy 303g360mds 8330 dgmos, gobsowsb
sbgmbsotrse s3gdmmo P smdsorgo bmds  s38sgmegomgdls (3.5)
30 beagbsls.

39h3060m, G0 ,,FoMdsBgd0L* (1) demlgmols serdsomds (30l
goggen k-6 godlodgdnem spgomby p-l @oeos, g.o. gshggbmo,
6d

P{o: =1} = p, dsbomsg, Plo:a=1}= Y pZaq" I« =

{m:ay =1}
=p Zpa1+ ..... Fay | F Ay g ] sees +anqn—1—(a|+ ..... Fayg_1+ay 1 sentay) —

(ay et ay_q+ay qsentay)
L
— J Jo (=)= _
=p2C..p'q =p.
j=0

sbggg doopgds, Gm3 P{w: a=0} =q=1-p.
830z, gsbbommm (30808 308g361mds G1,Ga,... Gy, OOFMgd-
Lo @G-mc0 Bgogao 33k — ,,FoMdsBgde® s ,,dee(3b0%, sdmgz0-
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©909em0s, Beamer ,Fs6A3sB)980L* sedsmmds (306 (383 ;33"
mgmos. sbgm  (3e90L  dg@bymol  sdmezoegdam  (sesms  bgdst
Togdgb b, NdGsmmE, d3abumol Ldgdsl. 0.3 96 bymo ogm

30613900, GOy dgobfagms Blgbgdmmo semdsorndo dmegmo
s ssdBgo3s dobmgol mop Goibzms 3sbmbol LsdsBmmmosbmds.

§4. XSAOL SR3SMMd50L 353(MM3S
I6500360RS3MI30RIBITO bRMINLMd>I>OLSAM30L

304350, AAz.,An @301 300989m0 BomBommmdgdos. 3s6ds6-
&30l 0sbsbdsco, CJAk 6036s3b  Brmdamemdsl, Gmdgmoi bBogds
35306 (o B'bm;gml;‘\:l 33806, GmEgbsg brgds ghmo  dsaby Ay,
k =1,n, bondogmdsmsgsbo. 3 brmdammdol bafobssmdragem bom-
dogmeds 07bgds kﬁ]?k, 30bsosb
OAk=Q\kﬁIIk.

k=1

sBogmd 3Fg6o
P(UA, UNA, =L
Jorsb T
P(kLiJlAk y=1- P(k('jl?k).

306m30L  msbsbdoe, Af,Az...,A,  Brmdommdsbo  ©sderygoeg-
dgmbo 361086, sdoBmd Esdmygorgdgmbo 0ogdash satgmgy dsmo
bsfobssmdrgam brmdogmmdsbo XI,E,...,?“. 30300, G™M3 ©sdc-
13000909t brmdomemdsms 6536s3mol  semdsmmds  0863353G3g3mms
3dsmmdgdol  6sdGsgmols Bemos s sdoBmd 3sbsbbgmo  Bm-
mmds Bgdregabsodse Rsoffgmgds:
P(leAj) =1-P(A))P(A,)..P(A)).
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Lsdmermme, ©8m93005990m brmdommdsms xsdol sgmdsomdols
309 bomgmagmo geddnms Bgdrgabsatse Rsoffgmgds:

P(CJAj)=1—12[1(1—P(Aj)). A
=1 =

§5. LEIJ0D ST3S0MBINL BMEGHIINR.
330360 BMHIIRY

336LSBR3MS 5.1. gogygzom, GM3 ApA;,...,A, Bomdommdsms
boli@)gds F 36 Brmdomemdsms Legmo Loliggdss, o

10, AUA,ULUA, =Q,
20, A, ﬂAj =0, i#j.
03M&IIS 51. o ApAg,...,A, brmdommdsos bérmgmo Lolbd)y-
dss s P(A))>0, j=1,n, 35306 63d0LdogHo B-mgols F. 036 sEg0-
o sd3b
P(B) = EP(AJ)P(B/AJ-) 5.1
Beememdsbs.

(B.D)-b 9fmgdgd Lemmo semdsmnmdols goednmsl. mgmdgdols
338 30(3980bsmgol 9936086mm, ™3

B=BNQ=U(A;NB).
j=1

20— 306md0l dsgmoon A i NB qooglgdemo  bmdogmmdgdos,
sdo@md
P(B):ZP(AjﬂB):ZP(Aj)P(B/Aj). A
j=1

j=1

9936086cmm, GBI (5.1) goBdnems Ledstrnmoasbos brmBogmds-
0 ogmseo bolggdobsmgolss, onge 3 dgdmbzgzsdo 10 Qs 20
3o6mdgdo  bergmegds.
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bérmgemo seodsmmdols (5.1) gmadnmol gsdmygbgdol Lsognmlid-
A30m@ dmzaggsbmn dsgsmomo.

33830000 1. gogzsm, 33sd3b goobsoo n gamo. (36mdogmos,
6G@3 i@ 60m3A0s6 gnmBo Immsglgdmos m; ogoto s Ni-my
dsgo ddmo. Fgdmbggzom 306Bgzm guol, beome ofosb go —
dneob. Gsl ool smdsmmds odobs, G sdmmgdymo  dnGmo
09t ggdobss (bemdommds B)?

30300, Ai-bmdommdss, Hmdgmoa; dpamdstgmdl 0dsdo, Gmd
Fg@Bgamo gamo i-nGo bmdGalss, (3bswos, Ged

P(A) =, P(B/A) ="
n N

338sbssdy, Lermmo smdsmmdol (5.1) gmAdnmols dsoo s-

390!

n 1 n .
P(B) = XP(A))P(B/A)) = ;.:zlm.‘ .

h396 B brmdommdol serdsmmds gsdmgmgsmam  gmagdgbdstrnm
bromdogmmdsms Loghel smagdms. sbms Bgggissmman P(B) gs-
dmgogsmme  dobpsdato gbom, I msgzdo dmggsbomo asbLsbma®s
L4-ob gsdmggbgdoor.

§o63mgoeaobmm, Gm3 i-96 (i=ﬁ) gn08o dmmsglgdnmo d4-
Gogdol  6mdGgdos iy, iy, , , iNi. 3bsw0s, 9Ju39M0dgbBol gegao

0dbgds (i, i) Fygomo. s3G0gs0,
Q= {Gi, i),i=1Ln,k=1LN;}.

35633970 dmbsbOgdgd0esb 338m3rbsty, mommggm W=(1, i)
99396886 Brmdogmmdsl  dgag0dmoas  dognFoemn 1; Sm-
nIN;
3s00mds 3, d5Bsborsdy,

11 n m,
PB)=Y -——=->—1. A
®=ZaN, TnaN
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304350, ApAg....Ap — bemdommdsmns bemmo Lobggdss, be-
) Be¥. gboos, dg8gao FHmemdol Lsdstmemasbmds
P(Aj)P(B/A;)=P(B)P(A;/B),
bsogsbs(y
P(A)HP(B/A.
P(A./B)= M
! P(B)
sbs, oy P(B)-b dg3;33em0m (5.1)-0m, dagomgdon:
P(A))P(B/A))

P(A;/B)= , j=Ln. (52)

.ZiP(Aj)P(B/Ai)
J=

gk 53963L469mm0 (5.2) gednms Fotdmoagbl ds0glbol gm-
Gdgemsl. (3boos,

EP(A i /B)=1.

3880000 2. o6 33103580 IbsEgds gomo ©s 0dsgg Lsbols
36mnd0s. $3sbosh, dgmey 5sdGogol dogH asdmdzgdmo 3Gm-
©7Jaoob  GemEgbmds K-xgd  smgdsBgds  3o6ggmo  gsddogobsb.
30dgem, 3oézgmo  gsdéngol Fbrgdamo dOmeEydieot bzgemos
Py, beagoen dgemdrglo — Py, 8303300, G003 ©Bemol géomo ©s 0ds-
39 dmbszzgmBo RsdMnggdol dogH asdmdzgdmmo 3GmEydios ghm-
3369030 s7M09L s gooBebgl golsgops dsBsdrby. sl Mol
semdsomds odolbs, Gmd 0gggb Fgodgbo dgmeg gedcogol dogH sd-
Bogdaee  3GmEndaest, oy ol sdmfbos Fubrgdgmo  (A-bom-
dogomds)?

3ndgsm, Bi sebodbsgregl bomdommdsl odabls, Gmd ojggbo
33Bg o 3GmEndos M0l doMzgmo 3G 0l dogh sdbarg-
dmo, bogme By — 3gmeg gsddogol dogh. segomo dobsbzge-
60, I

1 k

P(B,) = k+1 P(B,)= rH§ P(A/By) =Py, P(A/By) =P;.
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(5.2) gmednmol dsgmon 3§ 900

k
kP
P(B,/A)=— k+1k =z
1, ko PkR,
k+1 k+1
3bsgmgans,
P
PB,/A)=—"1—. A
P, + kP,

P(A;/B), j= ﬁ 3dommdgdl Mfergdgb s3mbggMomGym
3mdsmnmdgdl 0dols Fgdrgy, M3 dmbrs B bomdommds, bmeem
P(Aj) sgmdsmdgdl — s3Gomegmbs.
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0530 III

33306333000 LOKOKI RS 3565V IB0L B'IJ6ICNS
§1. 933MB33300M0 LOKOKA

sendsomdols mgmdnol  gem-96m dofomse (3690l Faedmsmagbls
3530393000 booeol (3690s.

30 dgem, QF.P) sendsorg@o  bogzge ©s RD, BDY) -
Ggmol GOy, Lowss RO® bsdgom Moibgoms bodMsgmgs, bem-
e BD — drérgmol Lodtsgmams G — smggd@rss.

336LSBRIMS 11 Q Lodthsogmnby asbbebogéaem  6sdwgorm
E=E(®) 1630k, ®EQ, gfmegds F — Bemdswpo b7 Fg8mbggge-
0o logorg, 0 638aldogho Be BD bod@sgmobsmgols

{0:¢(0)eB}=t"'(B)eF (11)
0d 9gdmbgggzedo, Gegls Q=ROD, &(w) dg0mbggzom  Loro-
gl 9Fmgdgb dmegmol ogbiiosl 36 Ndesmemee BD — Bmdsls.

dmg0g3ebmo dgdmbggzom lLowopgms dsgsmomgdo.
1. AeF bod@sgmol abrogs@meo IL(0), Gemdgmoi gsbods-

330 dgdrgabsomse

1 0eA
IA((D)={, 0y ’

0, oy O& A,
dgdmbgggomo Loroggs.

2. goigeo;,

Q={o,,i=14}

momnmbol  dmbgBol mExgd  sgegdal  gJbdg@edgbdel  smdfgmo
9e9896@) 86 nm  bromdogmmdsms LogHgs, bmgom F — oo 43
J39b036rsg3mgms  gemsbo. 378300, E(M) Fmmo agml ®-3o Tgds-
390 5,2908ms HamEgbmdol. 3bswas, E(®)-b 360336gmmmdsms Lo-
Isgmags {0, 1, 2} sbgobsotse 36Lsbmgeramo () Bgdmbzy-
3000 bogogs.
56



3. Q-'Ba 236bobmgenmo dsdgogo ggnbjios gdmbgggzomo Lo-

eogs. §(M) 3g8mbggzoo Lowowpgl gfmmgds dseoge, o ol Fom-
dmoEg0bgds 9dwgabsoMs:

E@)= Xx1,, (@),

bagos(s
Aj={(0:'E_,(0))=Xj}, U Aj = Q, Ajec‘]'d, Aiji=®, i-‘;tj.
=1

Q-By 3s6LsbmgGnmo E(®) gnbzool bmdsemdol Esbswpagbse
org®dy  Logodms  Bg3edmfdmo  (L1)-ob  Bgltrmgmads  Iberagmer

BD-30 Bdagsem  Ladtsgmgms ,,30G6Om™  jmsbolbsmgol. Lsbgemomde,
bsdstromgmasbos dgdeggo:

0NIMN®HIS 11 gondzso, E Loddsgmagms obgmo gmsbos, Gemd
o(E)=8D. &(w) 5§60 Hmd ogml F9Bmbgggemo Lowowy (F-
bmdseo), sqzomgdgmo ©s bsgdstobos, Gmd 6gdoldogho A€E
bodMsgmobsmgols é_l(A) eF.

RIIG30GIBS. ogmergdals  s30mgdmmds  (3bseos. g8 30-
GO0 bs33s60lmds. D-mo s036086mm dmégmol C LodGsgmagms
3sbo, Amdgmasmgols E_,_](C)Egj . gobsosb, LAnmo Gobsbsbol
smgdol m3gMsz0s s LodMsgmgms ogmenol ™m3g@sogdo  assl-
dsg00.:

g UA)=UE"(A,),
&1 (NA)=NE(A,),

g'(A)=¢£7'(A),

bosy O obrgdbos 6330L3096 Loddegmal gs06d6l, sdogmd D
G - 395685, 3933560,

EcDcBD ps o(E)c o(D)=DcBD.
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353659 30650l dsemoom
o(Ey= BO,
350sbssdy,
D=8, A
Faggo. 0dalyogol, Gmd E(®) gnbizos ogmb Bgdmbgggomo Lo-

0], o‘aeog)aba;mo s Badaéﬁ)ohoa {OJI-E,((D)<X}€$ gmggemo 659-
egomo X Aobzobsmgob.
898303908 390mME0bsAYMEL 0Josb, G0 Lad@sgmagmns

E={x:x<c, ce R(l)}

LobBgds J9Bol (FshdmBedl) BWD o - sewagdésh, go.
o(E)=3BD (ab. §l1, osgo II).

MIMHIFS 1.2. oy y=0(x), xeR® dmbrgemol ggmbzoss, be-
e E:,=E‘_,((,0) '3330)533300)0 BOQOQS, 35306 (p(ct._.,)=(p(§(0))) ﬁ)m‘;j;:)o
B9bJi30s Fe68mawaqbls 33dmbggzom Lowawgl.

RIIGINGIBS. 30igsm, AeBD. 30650056 ¢ (A) € BY, s3o-

&3 ©s3fgmm
{0:9¢()eAl={w:E(@)ep (A)}=E" (¢'(A)eF. a

338303000 0gmtgds a30h30658L, Gm3 oy E(®) Bgdmbag-
g0m0 bopoegs, 3580b ognbi0gd0
&(@) +&(®)
'), &' (0) = 2
s

gxmza@;am

3369039 dgdmbggzomo  Loporeggdos & (w) s £(0) grbjzogdl
Bgbsdsdols E(0)-0b sgdomo ©s “stgmgomo bsfogmgdo gfmmnds).

dcmg0g39b6mo gdmbgggzom lLowowgms bmgoghmo mgzolgds.

1. §(0))=C=c0nst - '3330)’533300)0 150;30;33.5.
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2. o E(0) s N(®) 3P¥onbzgggomo Lowowggdos, 3s8ab

{w:g(@)<n(@)}eF . {w:E(@)<n(@)}eF, {w:E()=n(w)} F.
RSIGINGIBS. godgsm, Z={ri} Gsgombsgraéd Gobgoms Lod-
63emgs, 35806

{o:g(@)<n(@)}= N {w:g(w)<r<n(®)}.

ry €Z

306500056
{o:E(@)< n<n(@)}={e:g(0)< rN{om(@>nd e,
sdogmd
{0:E(0)<n(®)}eF . gdwega, bswos, Gerd

{o:5(@)=n(0)}={e:E(@)<n(@)}N{o:E(@)2n@)}eF. A

3. og &0 o N 3gPnbzgzgomo Lowowpggdos, 3s8ab

CE@HE(@), EON©®) s LOVN®) satgom Bpabgmo
boeoggdns (9396sl369m B53mbgg3s80 brs g0ammolbdmm, G0d
P{o:n(0)=0}=1).

338303905 339m30bstmdl IgmEry mgoligdosb.

4. oy {En(®)} Bgdmbzg300 bogogms d0dwg3timdss, 33806 ogo-
bdgegto sup&, (0),inf &, (w),
lim &, (0)= lim sup&,(o)=inf sup &, (o),

lim & (o)= lim inf& (®)=sup inf &  (®)
n— Ooa n— n n man

3369039 99d9mbggzomo Loorggdos.
33 30(3900bsmgol s 3ds60los 936086mm, Ged

{m ssupé, (w) c} =U{o:&,(0) 2},
n

n
{m tinf €, (@) < C} = ﬂ{oa 1€, (0) < C}.
n n
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5. o {En(®)} Bx8mbggzom Lowowgms 30dwy3emdss ©s gm3gg-
mo ® gmgdgbobsmgol sOlgdmdl brgsco

Ew) = lim €, (o),

35906 E(®) Bg8mbggzomo Lopoegs.
338 30(390 393:3abstrgmdl 39-4 mzgoligdowsb s

lim £,(@)= lim infg,(@)= lim supt,(®)

Beemdoesb.

MNIMHIZS 1.3, gmggmo swsdrygmagomo  dgdmbggzomo  Lowawg
dggg0dmas [M3mgsanbmm Omgmey bmgsto sdsmstymgon dsé-
303 dgdmbzgzom Lopowpgms BOwseo d0dwgzermdals.

R33630633S. goizsm, E(®), ®EQ, stemstgmgomo Bgdmbzy-
gomo logoawegs. &y(®) Bg8mbzggomo Lowowpg asb3Lsbomgtme 98-
©gabs06s0:

n2t

i—-1
8 (@)= 3 T (@) 40 gy (@), oo

i=1

i—-1 i
A, —{m. o SF;((D)<2H}.

aboras, En(®) 33859m50mgdL Bgdmga 30tmdgdls:

1. &u(0)>0,n=1,2, ...,

2. {(0)<E(w)<. ...,

3. &1(®), E2(®),... 3s6az0 Fgdmbzggzomo borowggdas, gobso-
b

A = {m:é((p) < zin}\{(;):!;(m) < 12—111} eF, i=12... .

ory E(®)<o, 338ab gmggmo BsgmGernto Nn-mgol, Gedgmog
3395gerezoemgdl gHmemdst N> E(@), 335d3b
0<E_,((0)— &n((’))S 2-n,
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bogne o E(0)= 00, 35806 gmggemo bsg@sgmto Nn-mgol 3383l
En(®)=n, s, 353sbaesdy,

i £, (@)=,
330350, mMogg dgdmbzgzedo
Jim £, (@) = £(®). A

MNIMHI3S 1.4. gmgaemo '3330)1533300)0 'lsoggo;ga Waﬁ&noggaoﬁabo
Aoyt dsede3 dg9mbzgzom bopopgms dodregzdmdol Bmgsto.

398303900 3980180bsIgMBL 39-3 MmgMegdoEsb s Bgdmgao Bm-
mdagsh
()= &' (0)- & ().

§2. 90803330010 LOKORXROL 3S65TORIdS

303350, (LF,P) G303y semdsomdo Loghgs o8 E=E(w) dsb-
By 396bsbmaermo dgdmbzgzomo bowawgs.
0sbsbdse  Fgdmbgzggomo  Looweol gsbbsbmgMobs, bgdalidagmo

derdrgemols Be3BD LodMsgmabsmgol
£ (B)={w:E(w) eB}eF.

d53sbsosdy, F;,_l(B) bodMsgmmagl asshbos P-Bmds s ol smgbo-

B Pe(B) Loddermmao, g.o.
P(B)= P{"'(B)}= P{w:{(e)eB}.
P:(B) dmégmol Loddsgmagms 3D 3aliby asblsbmgdnmo sem-
3s0rtr0 Bedss. dsGrongm(s,
P:(R)=P(Q)=1,

beagmen Fyggom-Fggomee msbsngzgmo By, B,... Loddsgmaggdaliogol
B -s5:

Cs

UB)=PE"(UB)=PUE"®B )=
- lP{&'(Bj)}:j;ilPé(Bj). A

)

P (

8
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83G0g50, Pr(-) Bmds Jabob (FodmB8mdl) dmérgmol gy
(R(]), BD, Pe) semdsoéd bogdsgl.

P:(-) smdsorgd Bmdsl E(®) Bgdmbgggomo Lowawol gsbsfo-
@gds gfomrgds.

BI6LIBR3MS 2.1. bsdegor Gozbzms mgmdby gs6lsbmg@ym

Fe(x)=Pg(-00,x)=P{m:E(w)<x}

F96J300b gfeomgds E=E(®) Fg8mbgggomo Lowowol 3865 omg-
3ok g9bjgos.

35352000 1. gsbz0bogmm 3gGbmols bdqds ,,Fs6dsBgd0ls*
P sdsomdoon @s N dmgaeemdol Jgdhgzoo (ob. msgo I, §4). Go-
ame3 (36mdogmas, 3 Bgdmbggzalamgols gmgdabeemm brmdognem-
dsoms  Loghzg o0l Lodtsgemg N ,,LogMmdol* gmggmbsomo dad-
©936m3als, Gm3gmms gerogdgbagdos 1 o6 0. F 3I390M© 330000

Q- gggms Jagboddegmgms gemsbo. Q-bg as63bsbmgtHmn E=E(m)
F96dos Igdrgabsoter: E(@)=k, k=0,n, o 0=(a;, az,...a,),
a;i=0,1, geogdgbBetrgm brmdommdsdo 1-30l Gobze k- Fm-
mos. (3bswos, Ged

0, oy Xx<0,
{o:g(0)<x}=3 J A, o+ 0<x<n,

k<x

Q, oy X>n,
Lowsy Ay ={0):Zi a,=k}e&F.
i

E(®)-b 3gmbgmol Jgdmbgggomo bomowg gfmmgds,
boyme dobo gebsfogmgdols

0, oy X<0
F:(x)=Pe(-0,x)={ ¥ P(Ay), oy 0<x<n,
L opxon,
gmbosk, bawsy P(A)=CEp*(1-p)™*, k=0,n, 3966=9mols
asbsGomagdol onbis0s.
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35332000 2. gogzem, 5Jl396A0d9680 dragmdstgmdls [a,b] ob-
Bafgsmoesb  [adBomol Bgdmbggzom s6hg3330. GmgmE3  gozeo
(0b.81, msgo II), 38 5Ju3gH0dgbB)ols smdFgMo sedsorgdo Loghsgs

(Q=[a,b], $=$[u,b]a P=L),
b-a

bosg U @9dggol Bmdss. asbzbsbogomo E(®) gmbigos 9g-
drgabsotsc:
&(@)=0, o=[a,b].
3936036m;, G™3

0, oy X<a,
{o:((w)<x}={[a,Xx), oy a<x<b,
Q, oy X> b.

3sBsbosdy, {o: E(@)<x}eF gmggmo X Gobzobsmgol R(])-Q.sﬁ,

g:0. §(®) g8mbzgz0m0 Logogns.
d980bgggomo bowowol asbsfomgdals 3ubiiosl o3l Laby:

0, oy X<a,
X—a

Fe(x)= T oy a<x<bh,
1, oy X>b.

333356500, 336LsBEOAMm G300l gfmrEgds Mmsbsdsdo go-
bsGomagdols ognbgiz0s.
35352000 3. gogzeo;, Q,F.P) 6s0dg sedsorndo bogh3ge,

Q=UB;, BNB=Q, i#j, BjeF
j=1

()
k

p(Bk)=7l:'e-%, 350, k=0,1,2, ... (ob. oogo II, §1).

dgdmbggzomo ooy 3s63bsbmgamn dgdrgabsomsr:

&) = i kI (@), 0eQ.
k=0
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3bsros, Hmd

0, oyx<0,
:E(@)<x}=
to:g(@)<x} UBy, o x>0.
k<x
s, 333sbsgsdy,
0, o x<0,

F(X)={5 p®,), og x>0.

k<x

Fe(x)-b gfmegds 3molbmbol goboGomgdol gubiios.

§3. 3365V 0RIBNL BI6IGO0L 0I3013d3d0

30dzsm, Fe(x) & Bgdmbgggomo Loowol gsbsfomgdol ognbg-
(30ss. 3sL 3J3b Fgdregan mgolgdgdo:
10 o x4<x;, 35806,

P{o:x; < &(0)<xz}=F:(x2)—Fz(xy). 3D
dsr00ms(3, 04 X1<X;, dsdab

{0:x1<E(0)<xy} = {0:E(0)<x P\ {0:&(®m)<x;}.
390093, Groegsbsc

{0:E(0)<x; }c{m:E(m)<x,},

sdogymd saoemo sggb (3.1)-L.
(3.1) 36 333mabstrgmdls, B3 Fe(x) s s gmgdomo gub-
Jioss, go. oy X;<X;, d38ab

Fe(x1)<Fg(x2).
0 i = i =
29 Xgnloo Fg(x) 0, Xll_l)lloo Fg(x) 1.
b 3dsérobos gshggbmm, Gm3I
nh—l)l1<yoF§(X“):0’ nh—l>nooF‘5(y“):1’
bosy {Xnf ©8 {Yn) 6900LdogHo 30drpgzmmdgdos, oligomo, G™3

Xn+1<Xpny nli—l)noo X, = —90, Yns1”¥Yn» nli_l)noo Yo = .
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d936036mm, G0
N {o:éw) < x,} = O
n=1

Qs
{©:5(@)<Xn+1 } S {0:5(@)<Xn}

sgmdsorgéo bmdol fgg9dmdol gedm wsgfgem:
0=P(N{0:E0) <x,)= lim Plo:E0)<x,}= lim F(x,).
dgdgy dgzb0dbmm, G™I

Ufo:E@) < v,} = 0
Qs
{033é(m)<Yn}§{033§(°))<Yn+1},

3doBmd semdsor@o bmdol Fy39dmdals mzobgdaest dogomgdo

1= P(Q) = P(ng{(o LE@) <Y, ) =
= lim P{o:g@)<y,}= lim F.(y,). A

30, Fe(x) goboffogmgdol ggqbdsos Fysados 3s63b6oeshb.
sz, 3043000, {Xn} olbgmo 6gdolidogo bémsmo dodrogztiemdss,

Amd Xp—X, Xp<X.
30Rg396mm, G0

nli—l>noo Fg(xn) = Fg(x).
30300 343 Berammdsls
{o:§(w)<x}= anjl {o:E(w)<xp}.

399093, 30bsowsb

{o:5(@)<xpjc{®:E(®)<Xn},
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3308md semdsodo Bemdol 9fy398 ™30l dsemon dogomgdo

Fy)=P{o:E@)<x}=P( U {0:5(0)<x,})=

—nli_r)nOO P{ow: &(w) < x,} = nli_r)n00 F (x,). A
33335650037 333030008 909y BMmmdsms bsdsGmmosbmds:
s) P{w:g(m)<x}=F¢(x+o).
dsrongma(3, 336bsBmg@ol msbsbdsee

Fe(xto)=_lim_Fy(x,),
boss {Xn} obgmo 80dpg361cmdss, GMI

Xni1<Xp, Xp—X, Xp>X.
306500056

(@)} N {eE@))
s {0:5(0)<X,} Imbeorgmbacrse Jmgdse brmdammdsms 30dwg3-
Amdss, sdoBmd
PoE@sx}=P( N (:5©)<x)}= lim Plo:E@)<x }=
=nli_r)nooFé(X“)=F€(x+0). A
3) P{w:{(w)=x}=F:(x+0)-F:(x).
dsrongms(3, 30bsowsb

{o:g(w)=x}={o:E(®)<x\{0:E(0)<x} (s
{o:§(w)<xjc{m:E(w)<x},
sdo@md
P{w:E(0)=x}=P{w:{(0)<x}-P{n:{(0)<x}=F(x+0)-F¢(x). A

sdGogse, o Fy(X) asbsffomgdol gabjigos afgzgdos x Gob-
Bombyg, 353ab

P{w:&(m)=x}=0.
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dgbodzbs 1. R(l)-%a 336LsBmgPmo  gmggmo  sMs3mgdseo
Fi(x) g06j30s, Gmdmobsmgol Fi(-0)=0 s Fj(0)=1, 3s6bsbmg-
o3l F(x) gsbsfommgdol ogmbiiosl  Bgdmgabsotrsm: F(x)=F(x)
s F(x)=F;(x-0) 3gbsdsdolse Fi(x)-ob 4Fy3gdmdols w8 §y39-

&ob FgoBomadby. bswas, F(X) gebsfomgdols ggmbiioss.
30dzem, D 6003y g39emash 3330030 Lodesgmgs RM-3o (3ogs-

momsE, Auiombsprn® Fatgomas Lod®sgmg) ms gmdzse, Fp(x)

sl D-Bg stsgmadseo s dstzbbosb qfy3ade  3ubiios,
83sbmsb, Fp(-0)=0 s Fp(+w)=1. gmggmo X GobHBomoalbsmgols

R(l)-;goG s6lgdmdL algmo {X,}€D 308313y, G Xp—>X, Xp<X,
33sL aoés, F(X) 396309, Gemdgmag 3s6LsbrogMmmoas
F(x)= lim Fy(x,), X,eD, XaTX Bormmdoo,

3965 omadals ggbd300s. sJgsb  3s3mBrEobsergmdl, G™I o ™o

asbsfomadol b0 98mbgazs 9M0Bsbgml yzgmash dzztog Lod-
Gugmgby R®M-30, 35306 olobo 99mb393086 gOmdsbgols gggmoasb.

J9bodzbs 2. gmggemo Bgdmbzgzomo Loworyg (3omlsebse asblsb-
03636 dob g0bsfoemgdals gbdz0sl, dsged selgdmdl g@mdsbgoo-
bogeb asblbgeggdnmo Fgdmbggzomo Lowowggdo, G@Imgdlsig 43l

om0 ©s 03037 asbefomagdol gmbiios. sby, dsgemomse, zmizso,
E(®) ogdnmedl dbomme o6 -1 ©s 1 360836gmmdsl, 333L0056,

P{w:{(0)=1}=P{w:{(0)=—1}=1/2.

30300, MN(@)=-E(®), 85806, (3bswos, () as6Lbgzs398mm0s
N(®)-396. dombgosgsm sdobs, Gegmt gl swzomo Bglsdhbggas,
0, oy x<-—1,
F,(x)=F;(x)=:1/2,rg —1<x<1,
1, o X> 1.
0MAMEGIBS 3.1. o Gs0dy F(X) gabd00 8395gmz0omagdls asbs-
Fomgdol  ggb300L 10-30 030390, dsdob  segdmIL Q.F.P)
sdsorgdo Loghgg s dskby asblsbmgdamo E(w) dg8mbgzggomo
boorg obgmo, G
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F:(x)=F(x), xeR®,

R3IG30GIBS. 05300530639m3© 3353 (Q,F,P) SE0ds0@0
bogthzg. Q boddegmgre  sgommo  bsdpgore  Gaigbgmes RY 108-
Gugmg, bemem F C—omagdMoE - dmtgmols LodMsgmgos BV o
- Smagdts. Gmameg gogom (ob. §1, msge II), BD=c(a), bs-
3 A -3ma9dcss, GMImol mommgnmo A Loddsgmg grggds

[a,b), -0<a, b<co, Bo3ol osbsgzggmo 0bBgMzsmgdol Lsbeamo
39960086930153,36:

A = Ula,,b,).
k=1

2563bsBmztmm  A-semgadtety Py(A) Loddsgmols ogmbiigos 8g9-
©9abs0650:

P,(A) = X[F(b,)—F(a,)l, Aca (32)

k=1

o A Loddsgmoalsmgzol 3733900 bbgebso® §odmegabsls,
A= Ulg, ,b}),
k=1
35306 segogmo bsRggbgdgmmoas, Gend
2IF(b, ) —F(ay)]= X [F(b), )—F(a, )]
k=1 k=1

39335050, B3gb A-smggdcsty (3embsboe asbglabmgmgm Lsb-

ramo swogogto Po(t) xmbiios, Gmdgmoi 839sgmnamqdls -
dsogro bmdol I s II sfbomdgdl. 9uée 3980, ob FeGdmsc-

276l ogmsese  soonebsis, b9 9fy39db A -smagdesty. gob-
39600 gb.

30 dzso,
lAnG /q—a An+1CAm

NO8
[
>
Il
Q

n
hggbo dobsbos gohggbmm, G

nll_l)nw PO(An) = 0
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0530830039 ©s39835m, GMI gzgms A, g3mmzbols [-N,N],
N<co Rszgdom obBgageml. gobsowsd A, §Fs6dmswagbl [a,b)
@)03015 maﬁa*adaamo oBéaﬁ);jé@abo’h 'lsa'lsﬁ)‘ggm 3.33(4)0)0.5636.515 ©
F(x) 9Vy3gdos ds636boesb

P[a',b)=F(b)-F(a")—>F(b)-F(a)=P[a,b),

A3 a'Ta, sdoymd gmggmo Ap-ozgol 3madgdbgds obgmo Lod@sg-
mg Byae 4, ¢md dobo Rsggdgs

[B.lcA, Q5 Py(A,\B,) < &2 n,

boss, € bgdaldogho fobslifse demzgdnmo Gobgos.
036363 sdz980bs

@©

A, =0
=1
s, 333sbsgsdy,

N[B.] = 2.

33633 [B,], n=1,2,.. , BsggBomo Lodesgmggdas, sdomd do-
0dgd673s obgmo Lslérmmo Ny=ny(e) 6mdgMo, GmI

amﬁ=®. (3.3)

3383 303 (3.3). [-N,N] — 4033480, begmer Lod@agmogms
{[-N,NN\[By]}nz1 bobggds 6ol o3 3emd3sjdol mos mogstgsl.

330™d, 3s069-dcmBrgmols gdols dogom  sGLgdmdlL  Lebemmo
J3oresge6gs:

ny
L_J] ([-N,NJ\[Bo])=[-N,N].
3Jgsb 383m3E0bstrgmdls, Hmd

amﬁ=®.

5050
A

ng

A

N

n-1 S-S Ay
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(3.3)-s6 Bogomgdon:

l'lo llﬂ no
Py(A,,) =Py(A,, \ 1B+ Py (N B) =Py(A,, \ [1By) <

<P,(L) (A, \B,)< 3 (P,(A, \B,)< 3e-27% <,
k=1 k=1

k=1

sdogmd
Po(A N0, Gmgs n—>w.

30300, sbms, gzgms A, o6 gzamgbol [-N,N] Rsjgdoee ob-
B30l GmIgmoms N-mgol. dmggdnmo €30 Gogbgobamgols
300dg3693s obgmo N, Gmd segomo 3Jmbegl B memedsl

Po([-N,N])>1-¢/2.
650033633

A, = {A, N[-N, N)} U{A, N[-N, N)},
sdo@md

Py(A,) =P, (A, N[-N,N))+ Py(A, N[-N,N)) <
<P,(A, N[-N,N))+g&/2. (3.4)
oy bgdmo  Rogegdgm  dbxgmmdsdo  Ax-b dg333emom
A, N[-N,N)-0m, bs33560bse eowo N-gdobsmgol dogomgdm, Gmd
P,(A, N[-N,N)) < €/ 2.
3Jgesb s (3.4)-s6 398mBre0bstrgmdls, HmI 3gmsg Po(An)J«O,
(30 N—>00.
sda3060500, Bggb 39B3969m, Gmd Po(-) A-semagdcraty ogmsmse
spohogmos. sbes, o9 3s3mgzoggbgde mgmegdsl bmdol  gsgcdg-
g0l gbsbgd (esmgmmmeinl mgmégds, ob. osgo II, §1), do-
gomgde ghmsegtn P(-) Bedsl BD=c(q), O-sema58618by, G@Ig-
mo3 98mbzggs Po(t)-b A -semagdchety. 3sBsbsesdy, s3s39m (R(l),
BD p) semdsorgfo bogezg. 98 semdsorn® Loghzgby 3s63bs Brg@mm
&(w), oeRY d9dmbgggomo bowawg F9dmgabsocse:
£(@)=0, ocR®.
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bsos, Gd
F:(x)=P{w:&(w)<x}=P{-00,x)=F(x). A
3383039890 0gmegdols Laggndgzgm by dgazodmos
©s38b3360m: Fi(x) aubsfomgdol gabjiosls @s Pg(-) gsbs-
omqdsl Gmcol sOLgdml “Om0qem(3eembabs  Mmsbsmds. 3dsbmab,
2 dJ ‘JOOOJON(3T R
F(x) gs6sFomagdol gubiiool Lsdmsmagdon sagdgem P() Bedsl
79806 mgdga-HomBoglbol smdsoyn® Bmdsk.
396 3m0M9600 d60336gmmgsebos ol dgdmbgggs, Gmegbsg
0,00y x<0,
F(x)={x,00p 0<x<1,
Loy x>1.

83 Bg8mbggzol Bglisdadols sedsory® bmdsls (s@g6086mo ogo H-0m)
a7ogdgb [0,1] 3mbsgzgnty mgdggol Bmadslk.
by,
yw(<a,b>)=b-a,
Loy <a,b> smbodbsgl [a,b), [a,b], (a,b], (a,b), ob@gHgzsmgda-
©sb Gemdgmodgl.
I9bodzbs 3. godzsm, G(X) bgdoldogo stsmsgmagamo, o6 3-

mgdso s ds3bboesb 9fy3gde Fubioss R(l)-"oa. sbsgmego-
MM, bBg0mn ©sdd03gdnm mgmegdsdo smdsoMo bmdols sg9-

dobs, Bggb Tggz0dmos s3s3m0m K Bmds 3(1)-%3, Gmdgmog 8303g-
ogomadl Bmmmmdsl

1(b))=G(b)-G(a).
sbgmbsatrs  gsblsbegtnem  U()  bmdsl  feegdgb mgdgg-
Lompoglol o-Lsbémm beodsl. (F-zmskby opgdnm pu(-)
Bedol  o-bslirgmo  gfmegds, oy F-3o 36gdmdl  obgmo Ay,
Aj,... LodGsegmaggdo, G0d

Q= L;JIA]A.,Ai N Aj =, iz j,u(Aj) <o, j=1,2,..).
3609369memgsbos ol Bgdmbgggs, GmEglsg G(X)=X. 3 Igdmbzg-
30l Bglsdadol P Bedsl gfmegds mgdgaol Bmds (R(l), BWD)
dmdrgmol Gopgbzgms @mg6hdby.
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3968 omgdols agnbzosms TgbFsgmolbsl sddg0(390mo mgmery-
dols Lsogndggemby, bBoMee o0ggbgdgb bombsg@gm (R(l) , BO, Py)
sgdsorgfo boghgol dmpgml: ogemasb, Gmd Q 6sdegom Gobgmes
RY Lodeageans, F - deatrgemals Lodesgeogme BD G-3300615, Beagroen

P:(A)=P{0:{(w)eA}, AeBD.

33 adggdsms 3s8mygbgdom, Bggb Tdgaz0dmos gogsgdgmme  as-
6sfoemgdols ggubiosms dsgsmomgdols bos.

3535000 1. 6GHIsmyBo gs6sGomgds (beoddsemado
3%6mbo, b9 asmlol 3s6mbo).

b dag@o  3obembols  gsbsfomagdol  3b30s  gsbolebrmgagds
dgdega0 3sdmbsbrmadoon:

1 (t—a)?
F(x) = exp| — de,
oV2m _?.[o [ 26° ]
bosy @ bgdolidogho, bemen G spgdomo Goibgos. odobsmgols,
63 s36F39bpgm, Gmd F(x) as6sFomgdols ggq6di30ss, bsgotems
393890 dmen  gebsffoemagdols 3bz00l 10-30 0golgds. ozgolgds 30
boeos, g0bsost F(X) oFyzgde gmbiaoss. 10 s 20 ogobgds ao-
3300656793 0Josh, A3 abdgatamdzgds ggb30e agdamos ©s

?exp(— (t—a) ]dt =0+2m.

202

Oogs a=0 s o=1, boAdseond  aebsfoemgdsl  Mfmegdab
LBobpodgaml.

F900093 0 Rggb bmAdsgouco gsbsfomagdol ognbizosl  sm3603-
6sgo  N(a, 6) Loddmgmma.

3535220000 2. gm3Bob gsbsGomgds. mdal gsbsfoemgdols
B6J0s 3sbalsbrmg@gds

1% dt
F(x)=— J.

T_pl+t?

geedgmoao.
Gmgemtg Gobs dsgemomby, oby 3 Bgdmbggzedosy sEgomse
399:( 303 10-30 030bgdsms  Lsdsroemasbmds.
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939 3sbsfomgds, Gmdmadai bgdmo ogm dmygsbogmo  dsgs-
momgdol  Lsbom, Fgadmgds @sogml @odgdee: ol gégd e
s 33bmmgdgehee 979308 asbsformpdse.

Robgbghgmo 3s6sFomyds. aly@ydamo ebsfory-
3900 Bggledsdgdost Bgdmbzggzom bowowgadls, Gemdgmos dbodzbgmem-
dsos Loddrsgemyg o6 3989k mgemseos. sbge 8gdmbgzgzom  bowo-
990 9Fmwgd96 ©obztgdgml. 1 s 3 dsgsmomo g3mgzbol o-
hdﬁ)aé‘ag@ @)03’[}. o 8:(0)) '8330)’538300)0 'lso;go;go'ls 3&65%’0@3&5
abiGgdgmos, 85806 Pg(-) Bemds momsglgdamas sés 935 gl
0305 %’36&0@(’)‘5 E={X1, XZ,----} 15036»3;:)3"63 R(l)-;g¢5 s '33-
admgds Ge@3megabomo agml dgdegabsatsc:

P.(A) = 2 P, P(E)=], (3.5)
{k:x €A}
bagos(s
Pi=P{0:E(0)=x, }=AF(X)=Fe(xit0) -Fe(xi).

gboras, Lsdstrogmasbos Fgdernbgdamo  admmgds: oy Pe(c)
(o63moegobgds (3.5)-0b Lsbom, 33806 E() obzGgdygemo Bgdm-
bgggomo Logowgs. ©obiBgdynmo gsbsfomgds BBocsr dmbyabgda-
Xl N XZ’
P, P,
ol 3o0é39mm bBGoJmbdo dm3gdnmos Fgdmbzggzemo Lowowol Bg-

mas sgsbsbosoma sbGamol LsBnsmmgdomn, G®I-

lsbdqrm 860'3863me3250, 'mem 33(')63 B@ﬁ)odmﬁ'ﬁo gmaggeo Xi-ols

J308 dm@gdnmos Py smmdsomds adols, 6md E(®) doomgdl Xy
3608369emmdsls. (3baoas, Gmd

© 00
Z P 2, PloB@=xp-.

Bbomagdghse 97y30H0 396sFomyds. E(o) Fp3-

0bgg3000 bopowol Pe(-) 3s6sfomgdsl gfmegds sdbmenndynase
2793080, g sGbgdmdl olgmo fi(X) sGemeGgmgono dmégemols

F96J305, B3 gmggmo BeBD Lodksgmobsmgols
P.(B)=P(<cB)= g f, (x)dx,
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bages(y
j.fé(x)dx = 1.

ogmegds  3.1-0b 3B 3039000086 bsoemsee Rsbl, Gmd bgdemm

dmggsbogmo  s8lmmndn@se NFy398mdol  gs6lsBmaMs 93303596~
Baeos Fe(x) gs6sFomgdols egqbds00b Bg8mgan Fomdmmagbol

F (x) = ’_([fg (t)dt, xeR®D (3.6)

a6sFomadol g3bd3090L, Gmdmgdoz FeGdmargabgdast (3.6)-
ol Labom, s369m39 afmegdgh dbmmadn®se G398, sbgmo
as6sFomadgdo Bzgh dmgoyzebom 89-2, 39-4 s 39-5 dsgsmomgddo.

fe(x) g96dosh gfmegds &(w) Bgdabzggomo Logowol g -
6sFomgdol LodgzMogy @ bymmzgsbo mgdgaol Bemdol Lo-

3830y Lobgloo gsbobsbmamgds. momJdol g3gmash (e0gdg-
30b bemdol sbGom) spgomo 543l Bemmdsl

dF, (x)

f.(x) = iy
¢ (X) ix

dsgamomase, N(@,6) — bemddsgnado gsbembolbsmgols

1 _(x-a)*
fﬁ"‘"ome"'{ 2 ]

fe(x)
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§4. 339&0M& IR0 JI30bL3I30N0 LOKOKAI

30 dzem, QF.P) seodsoéo boggs s dslby dmgdamoas

€1=t1(w), &=Ex(m),..., Ex=En(®), ®eQ F980bgg30m0  Looeggdo.
gL Bmdoo ggbjiogdo gmgger ®-b Bgyledsedgdl N-3sbbmdammgdosb

E(@)=(E1(®),--.» Ea(®)) 30FBOGL. aosbsbizsl EQ>R™ gfenronds
39dmégmo dgdmbgggzomo bopowpg s69 Fjdmb-
393000 39ddméo.

aoesbsobgs &:Q—)R(n) Bga30dmas  gebgobogmmm  Gegmég bo-

ds0 sLsbge:
£ (B)={w:E(0)eB} € F,
bosy B 6580L30g60 detrgemols Lodésgemgs R™-3o.

306300056 B™ gmabols  Lod@sgmggdo A(n)={X=(X1,....,Xn):
a<x;<b;, i = ﬁ} 0b@)g@gemgdols 89933900 dobodsgryo © -
3emagd0l  9mgdgbdgdos, sdoBmd bBgdmo dmygsbomo  bBmdsemdol
396LsB@3Me 933039968 G0 &‘I(A‘“) )e F 306mdol Bglermemy-
dobs.

336LOBR3MHS 41. RV bog@ob dmegmol Loddsgmgms B™
G-3ema986bg  as6LsBmgGHmm

P¢(B)=P{&'(B) }=P{w:&(®) €B}
bedsl gfmegds & Fgdobgzggomo ggddoéol gsbsfo-
wmgds, bome ogon (R(n), BM™, P:(-)) semdsorgé  Logdggl —

E(®) 39d@meal Bogh obemgodgdgmo (FoGdmdbogma) &g -
dsomgéo bogzhig.

336LIBR3IGS 4.2. n (33ms0b g9biz0sls

Fe(x)=P(B,)=P{0:&;(0)<x,....En(®0)<Xp }=

=

J

=P{ ﬁ (0):&1-(0))<Xj)}a Bx =
j=1

(_003 Xj) ’ X=(xla°"axn)9
1

aVorgds §(®) 39dd G0l 3sb6sfomgdol ggbigos.
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Fe(X), X=(X1,X25000Xp),  go60Fomgdol  gmbiool  bsBmsengdoo

Fga300m08  g8dmgmzsemm Pg(l(n)), [N ™ =H[aj,bj). 1236
j=1

Bbgee, Fe(x)-0b Ladgsmagdon spgomsr gsdmomngmads smdsmm-

35 adobs, Gm3 E(®) Fgdmbzgggomo 39ddme0 doowgdl 3608369emm-
sl 1T abgdgé3semasb:

P.(I™) = P{o: a, <& (®) <b,pa, <&, (@) <b,}=A"F,(x) =

=F, (b, b))~ 2P+ X P+t (-1)"F, (4,05 0a,),  (41)

j=1 i<j

bo@s  Pijek 906086535 Fe(Xp5e0sXy)  gbg300b  3603360mmdsl,
OB Xi=iy Xj=jyeeee Xx=0 05 ©365GBg00 X Bmemas by-ols.

(41)-b gab30009 0getr0880 HfmEagdgb I sgsma (33 -
ol g96jgool bsbGHEL Nn-as6%mIomydosb obFg-

GgambBg. ogo gadmgds NRGm dsGBogee Rsoffgeml sl
A'F, (x) = ADAD . AVF, (x), (4.2)
Lo
L=[ay,by)

0\)‘5
A(I';)F‘ta (X) = F (X gees X1 5Dy s Xy g 500y X ) —

pLULC SRR SHPRE TS RTINS W E

033833030 (4.2) gméIgms n=2 Fg8mbzgzalsmgols.
3360 d6mm

I=[x1,X,)% [ylayZ)a

| PR =(-00,X2)X(-00,Y2),
Ly, 5, =(0X1)X(-0,y2),
I(xl,yl) = (-00,X1)X(-00,y1),
Iy, vy =(-00,X2)X(-00,y).
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(X1,y2) (X2,y2)

(X15y1) (X2,¥1)

v

0
gbewos, G0
I= I(Xstz) \(I(XI’YZ) U (I(Xz’h) \I(XlaYI))) (4.3)

sgodsorgfo bmdals ghm-ghmo mzgoligdols dsgmoo (4.3)-wsb sg3-
F oo

AF()=PeD=Pe(I s, y,))PelLx, ) Usy 40 V)=
=Pe(1y, y,))- Pell(y, 4 ) PelI s, ) ) Py ))=
=F(X2,¥2)- Fe(X2,¥1)- Fe(X1,¥2)+ Fe(x1,¥1)-

3333562500,
P{0:(&1(0), Ex(®)) € [X1,X2)X[y1,y2)}=AFe(x)=
=Fe(X2,¥2)- Fe(X2,¥1)- Fe(X1,y2)+ Fe(X1,y1) 4.4) A

Fe(x)=Fe(X15 X35 ooy Xp) g0b8foemgdols g3bz0el 83l 8gdcggo
0z0lgdgd0:

I Fe(X) gbJos oommganmo (33meeals 30ds6ror 9618 3emgdans;

thgo Fg (X{9ee0sX,)=0;

lim = F.(x,..,x,)=1.

xq Too,...,x, Too
1. A'Fe(x)> 0;
LI Fe(X1, X34 ooy Xn) 3796300 9T 939808 356136606,

IV. Fe(X15 X35 o0y Xp) g063F0emgdols gbdos 3388gmazgomagdl s3-
9m3g 9989 (sm30mgdgm) Bgmsbb3gdgmmdol 3ohmdgdl:

.....

77



bages(y

0IMGHI3S 41 ory Idsgsmo 33l gabiios F(Xy, Xz, ..y

Xp) 8338gmgzomgdl I-IV ogoligdgdl (3sk bBomse feegdgb n-gs-
6B30ergdash gsbsFomagdol 3n630sL), 33806 sGLgdMAL sedaora)-
o boghisy (Qo, Fo, Po) s dolby asblsbmz@mo obgmo 3gddm-
Gramo 358mb3g3000 boporg &(®), Gmd

F&(XI) X2y eees Xn)= F(Xl, X29 eees Xn)9
36+

P, (I™)= A(III)A(IZZ)...A‘I‘:)F(XI yoees X )

4.1. ;getrgdsl B3ggh 36 339830039080, gobsost ol Laglbgdoo
sbsgmmgan@os 3.1, ;mgeegdol sdggocsgdob.
9bodzbs. Bzab 365650, G0 ghmo gsbbmdogmgdols 5dmbgg3s30,

o) gabios 938sgmzamgdl Igdmbggzomo Lowowol gsbsfomgdol
B16J300L 030l9898L, 3sdab ol FoMBdmawagbl Msodg Fgdmbggzomo
boool gsbsformgdols ggnbiosl. 3Gsgsmo as6Bmdomgdols dgdo-
b3g3080 slgo @ydnmndsl Gemd 3jmbegl smaamo, gotes I, III
©s IV 306mdgdobs, bes dmgombeogmo gubipool bsb@o 6930l-

dogh I obBgezgomby dgdo 96 Bemo ogmb bymolb:
A'F(x) > 0.

dmg0g3ebmo  dsgamoma olgmo  ogmbzoobs, Gmgma  83dsgm-
goggdl I, I s IV 306m398Ls, dsged

A'F(x)<0,
90. ob o6 Godmeegagbl gsbsfommgdol o3nbsosk:
F(x) = 0,09 x<0, o6 xX+y<1, 36 y<0,
1, ygggms ©bséhgb dgdmbggzed o.
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12,1 (1,1

(1/2,1/2) (1,12)

(4.4) geGdnmols as3myggbgds g3edmaals

A'F = F(1,1)— F(l,;) - F(; D+ F(=,~) =1,

1
2

1
29
baoss
1 1
A=[=,Dx[-,1).
[2 ) [2 )

dsgsemomgdo. 1. godzsm, Fi(x), Fi(x), ... , Fu(x), xeR®, 960-

336BmBamagdasbo as6sFommgdol gubiz0gd0s @8
F(Xla X2y oeey Xn) = =F1(X1)F2(X2) eee Fn(Xn)'
seegamo dobsbggoéos, G0d
AF=T] (F.(b,)-F (a,)20, 1™ =]] [a;,b})
k=1 =1

©s8, 3369039, ob 83d8gmegamgdl N-g3s6bmdogrgdosbo gebsfoemg-
3ol ogbd;300L Lbgs mzgobgdgdlsg. 3sbbsgnmegdom 360836gmmgs-
bos ol dgdmbggszs, megbss

0, x,<0,
F.(x,)=9x,, 0<x, <1,
1, x,.>1.

33 gdmbgg3e8o 6900lidogHo Xk-ozgol, Xxke[0,1), k=ﬁ,
F(x1 X3 .. Xp) = X1 X3 «.. Xp. 4.5)
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(4.5)-0b Bglsdsdol smdsor® bmdsl Mimegdgb mgdgaol n-
36BmBomgdost Bemds ,1)" o sem'do, bemme do 50500
396%m30m93056 Bmdst [0,1)" 0bgtigemTo, begmem ol gbsdadols
E(w) Bgdobgggom 39ddeoel gfmmgds 0sbsdcmse gsbsfo-

mgdgmo [0,1)" -Bo.

2. 30dyz0m, 6md E(w) Bgdmbzggzomo 3gddmtn gsbsfomgda-
mos boMdsem s, 0y

Fe(x)= [ | fo(t),ty 0t )dt,dt,.dt,,  (4.6)

—00 —O00

bass
A 1
fo (X)50e0X,) = expl — - QX500 X)) |5
i) = p( ,Q(x, )j
bogos(y
Q:Z a;X;X;
l’]

sEgdomse 3sblsbmgtrnmo j3seMedmo gm@dss, bmenm ‘A‘ 560ls
Mool g edabsbdo. swgomo Fgbsdmfdgdgmos, Gemd

aij

[f(x)dx =1.
o)
olggg Gmgme  geomo  3sbbmdomgdol  dgdmbggzedo, hggb
dg0mbgggomo  ggddmeol  asbsfformgdsl Bogszmmzbydm ol 36 g-
& $Hadlk, o dgBobzgzome 3gddHmeo mgdnmmdl Lsbenm 6
030 MamEgbmdols 360936gmmmdgdl.

E(w) Bgmbggzomo  39ddmtol  asbsFomagdsl  dagszmm3zbodo
dbomadndse 979398 odl, oy bgdalidogho dmegmols
B Lodtsgmolbsmgol (BeB") obo 3s6sFomgds  Fshrdmowaobads
3980093 680 s(0:

P.(B)=P{ B} = g f,(x)dx,

(bsos,
f:(020 @ [f(0dx=1.
RO
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gL 336bsbmgds Fgodmgds Fgoigemml 933035 9b@ G0 gsb6ls-
Bogz@om:
X;  Xp
F,(x)= [.. [ fo(u,uypepu,)duydu,,  (4.7)

— —©

boay fe(Xis vy Xp) 036 gmz00m0 Bb(3008 08

TT fe (X0 X, )X, wndx, =10

39360360mm, GHMd begse Bgdmbzgzedo obBgatsmo (4.7) gso-
ands Gmamé3 gdgael 0bBgacsemo. fx(X) gubdiost gfemmgds &-1s
as6sfomgdol Lodjzgmoagyg, b7 &, &, ... & Bgdobzgzom
bopopgms gohomdmogo  asbsfomgdol Lodzghogg.
0000J30b  gggms X-mz0b (mgdgaol bmdols dodstrn) segomo 33l

Bergmmdsls
OF, (X;,X; pens X))

0x,0X,...0X,

353800, beEdsmrn@se  gsbsfomgdamo Fgdmbggzomo 39]-
Becol gsbsfoemgdol Lodigmogzgs
A

(2mn)"
IPbodzbs. 0360l sBGHoo 3G3JE0ge80 a38mbaggbgdagmo Lods-
36039900 hggnmagdtog obdnatigdswbo 86086, sdoBmd smdsmmdols

0900l 4sdmggbgdedo Bgodmgds (4.7) obBggteemo asggdmer of-
6ol Amzme Godsbols obBgamsma.

= e (X e X, )

1
fe (X1 X,) = exp(—EQ(xl,...,xn).

§5. 933633300 LOKNKRIMS RHAM'IINNIBMBS

30d30m, &1(®), Ex(®), ... , En(®) Bgdmbggzomo Loworggdo asb-

babmg@mmbo o606 (€2, F,P) seodsorn® Logésoby.
BI6LIBR3IMS 5.1 &1(®), E(®), ... , En(®) Bgdobzgzom bogo-
990l sdmygzoegdgmo gfmegds, o bgdalidogdo By, B, ...,
B, 3m6gmols bod@sgmamsmngols R(l)-QoB 80300 3436 Berammdsl:
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PEi(w)eBy, ..., En(@)eB,) = P(ﬁ (§(w)eBy) =

= P& () €By)...P(E(0)€B,). (5.1
Jg0dmgds  Fgdmzgodsbme sggmzgy d9dmbggzom Lowowgms dod-

©936™3als sdm300g8emm3ols (36535, {&ntnx1 Fg8mbzggz0m Lowog-
08 303930mdst gfmegds esdmyzoegdgmo, oy 6gdobdagho

6oy ntemm@o N-mzgol seaomo szl (5.1) Bergemdsb.

MIMEGIIS 51. godgsm, E=(E1, ..., En) 33dBH™Gl asbsformgdols
g6dioss Fe(Xis oo 5 Xn). &1, &2, &3, ..., En. Bgdobgggomo Logoggg-
30l sdmmgorgdmmdobsmgals s73omagdgmos s Lsgdséolo, Gm3

Fe(x1y oo 5 Xn)=F¢ (x1)...F¢ (Xn) (5.2)
Geamaog o6 qbos ogml Xi, X, ... , X, bsdegam Moigbgos Lodms-

3600056,
R33630G33S. (5.2) 3athmdol  s7omgdemmds  (3bswos. bsg-

ds60bmdol  EabsdBgo(39dmae  ©sgsgadbodmm  Xi, Xz . , X, @8
asbgobogmm ;B(l)-%a o0 Qp s Q' Bmds:

QI(B) = P{§1(®)€B§ F:Z(O))<X2’ eee s E_m((D)<Xn}9 B €$(l),

Q1'(B) = P{& (@) eB}P{&r(0)<x3y ... » En(@)<Xp}.

(5.2) 306mdol dsgmon bmdgdo Qq s Q' gBobzggz0s6 9Hmds-
690b  [a,b) Bodol 0bBgezgemgdty s, dsTsbasdy, JsMvmgmem-
0l ogmegdol dsmom obobo JBmbgggast ghmdsbgol BeBD de-
Ggmob 6780L3096 Lodsgmgby, g.0.

Q:'(B) = Q(B), B eBD.

sbms psgegofbodmen B eBD | x5, x4 on , X ©s gsbgobommn
Bedgdo:
Q:(B) = P{&i(@)€By; &x(0)eB, E3(@)<x3, ... , Eu(®)<Xn},
Q,'(B) = P{&i(w) B} P{&;(0) e B}P{E3(0)<x;, ... , En(@)<xXn}.

sbsgmmpo@se  dgodmads  3sRgg6mm, Gmd Q; s Q,' globgy-
3086 96Hmdsbgol dmegmols boddsgmagdby, g9.0.
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Q:(B) = Q,'(B), B e3BD.

0] 393009m658m 38 3m(3gLl N-xg6, 398ob (5.2)-sb dogo-
oo (5.1). A

03MEI3S 52. gozsm, &1, &, ..., En @37 0090 Fgdmb-
393000 bopopggdas. org &b, K=1,n, asbsGomgds sdlergny-
Bater aFsgades, 35806 E(0)=(Ei(®@), ..., En(®)) BgBobzgzama
39JBmMal  gsbsfomgds  sdbmmaBnGse  qfyzgdos. dgd6mbgdom,
oy E(@)=(&1(m), ..., Ex(w)), 30dBmAal  gebsformgds  s3lerm-
&atse Fyzgdos, 33806 Ex-b, k=1,n, gebsformgdsz s3beagn-
C’)‘aﬁ)ogg ‘3\5'838(50 05536.3 (9, 335Lmab, momdao'ls 333@3‘56 (Qabg-
20 bmdols sbMoo)

fe(X1,X2peesXn) =1, (X ), (X,).ofe (X)), (5.3)

bagos(s f&u ’fiz 9""fE_,,, a96sFomgdol  Lodzgeogggdos  dglsdsdobsc
€ 2 e s gn-maols. o

QHIGINGIdD. 306&0Q.§6 &k-'ls, k=1,n, 3.56.5%’0@3601; ‘31']65(30‘5
9390360 s8bmemdnese 9Fy398 Bodb, s8oBmd

Xk
F, (x)= Ifik (t)dt, , k=1,n, 30603l dsgom, &, &, ..., &n

3 300g89mo  F9dmbggzomo bopowggdas, sdoBmd (5.2) Berme-
3ol dagmom sgfgm:

Fe (x,X,,0.%,) = F (x))..F; (x,)=

£, (t)dt, [f (6)dt,.. [T, (t,)dt, =

f f ...xffg(tl,tz,...,tn)dtldtz...dtn, (5.4)

boss Te(tstypmnt,) = 11 fe (t;).
=

353403 (5.4) [Foc3mmagbs 6036sgl, Gm3 & ggddemal asbsfo-
madol gabdpos 9390360l Obomadntse 0fgad Godb.
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3oé0dom, gmdgsm, & 39J8™E0l asbsfomadol gubdies 937mm360L
BborergdynGee 979398 o3k (3] 6 sBol syzamgdgmo dmgoom-
bogmor &y, &, ..., En Bgdmbggz00  Lomopgms  ©sdmegogdmmemds),
9.0

X1 X3 Xn
Fe(X;,Xp5X,)= [ [ e [fe(ty,t5 50t )dt,dt, . dt

—0 —a0 —

N-336%m3oggdosbo  3sbsfomadol gubiizool goHm-ghmo mzoly-
3ol dsgmoo sgfgdom:

F,;I (x)= Fg (X 5®0yeeey @) = liin F,é (X15X550000X, ) =
Xj2®

j=2,n

= [ (] o [fe(ty, by t,)dt,dt,.dt )dt, = [ f.(t,)dt, (5.5),

oo}

Bses(s f, (t,)= [ o [fo(ty,ty et )dt,.dt, .

—00

(5.5) 60dbsgls, BB &i-ob gsbaFormgdols ggmbiios F. (x;) ggao-

360l Bborratater 95300 G0k, sbgg) =IBoeRSs E20 s En

398mbgg30m0  Loowggdolngobsg, ©8 dmmmb, (5.3) Bomedol bs-

336m036mds 3068306 333c30bsGML 3563368 9d00.b. A
b0 dzbs. geatrgds 5.2-s6 3oMs3at 3880180bstinmdl, Bmd be-

GAsmmBae asbsfomagdmmo B9dmbggzemo 3gddmee (&1, &2, ..En)-ob
3M33mbgbBndo sdmyzoegdgmos dsBob s dbmeeme dsBob, G-

qbsg a;; = 0, i#j.

§6. 8030M639300) LOLOKIMS RSAOL 3S6SF0L2I0L BIEIGOS
304350, &1 ©s & sdmrgongdgmo BxBobgazoon Lomorgpos, go.
Fe g (X15%,) = Fy (%) - Fy, (X))

godmgeom =& +&;-ols gsb6sFomgdals ggnbi308. 0 gsdmgoggbgdom
370060l ogmegdsls, dogomgde:
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F (2)=P{¢, +&,<z}=  [dF, (x)-dF, (y)=

{(x,y):x+y<z

= [L ., uY)dF, (0)dF, (y)=

= Jar, {1, ), )= TF, @-0aF, 0 61
s 3bsgmmyzou®ee
F.(2)= [ F (z—x)dF (%) (6.2)
(6.1)-0b, (6.2)-0b dstry396s Ibsergl smbaB6sg96 sby:
F, *F, =F_ *F,
1 2 2 1

s gfmegds Fél-o'lm s ng-ols bgggmo by gmddmbogoos.

sbems ag7330m, M & ©s & Bg8mbggzom Lowowggdl gesh-
bosm  Lodzgtogggdo fy (x) s fe, (x). 35306 (6.2)-s6, ogndobols
0gm980L  3sdmygbgdom, dogomagdo:

F.(2) = | [Z_fvfgl (u)du}fgz W)y = [ { t, (u—y)du ff, (y)dy =

—00| =00 —00| —00

= 1| T vt ooy o,

—00 | —0

sdawesb,

f.(2)= [f, (z—y)f, ()dy, (6.3)
sbagrmgondse

f.(z)= [f (z—xf (x)dx. A

309350, &1, &2y e s En @3Fergz0098gmo s [-11] 0b@gmgemby

03633560 3865 amgdals 3jmby Bgdmbggzomo Lowowggdas, g.0.
() =f, (==t (=] > X

X)= X)=..= X)=
gl 52 gn 0, | X |> 1
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(6.3)-s6 dogomgdo:
2—| x|

s |x[£2
f§1+§z (X) = 4
0, |xp2
((a_ 2
w, 1<)x[€3,
16
3-x’
fgye, 0= —5 > 0sIxis],
0, x> 3

obeydiaeol Foboo ©a0begds, Ged

n+x

—1 : k ~k n-1
= -1)"C,(n+x-2k)", |x|<n,
f§1+...+§n (X) -2 (n _ 1)! IEJ ( ) n ( ) | |

0, | x> n.

30300, gbms & s & gsbsfomgdmmos bmGdseomdo  3s-
6embom, 3s613398M5800 (my, 0'12) s (my, (522), 9.0

fgl (x) = (P(x_mljla féz (x) = (P(X—mz\Jl,

G, G, G, G,

1
(p(x)=ﬁe 2,

(6.3)-s6 szomsre dogomgde, G0d

1 Xx—(m, + m,)
fe e, () = ¢ ——2 .
b ol+ol | ol +a?
3360350, MO0 ©s30gdgmo ©s be@ddsgrnmse  gsbsfommg-

dnmo B9dobgazom Lowawgms xsdo 3sbsFomgdnmos ggmsg beé-
oMo, 3s6sdgBHgdon (M+m,, 612+0'22).
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0530 IV

‘3330) 33300) LOKNKAMNS &OCL3NANN S SO>I I()
§l. 350J3SSN3IH0 2MIRN60

L gojzem, (Q, F, P) smdsorgho boghgs oo E=E(w) sy
296Lsbmaztrgmo dsdBogo Jgdobggzomo Logorgs, g.o. E(®) Bgdo-
bggz00 ooyl gAmdsbgmabysh as6Lbgseggdnmo d60d36gmmdsmes
bobommo Gomegbmds gssh6as,

COEPRINOE (L1)

ls.sa\mo
A={oE(@)=xd, k=1,n, |J A=Q, ANA=D, j#i.

k=1
36LOBR3GS 11. E(w)= ZXkIAk (®) 368030 Fgdmbzgzomo
k=1
boool dsmgdsBogndo memeabo gffmwgds
ME=>x,P(A,) 1.2)
k=1

%58L. 2s6Lsbmgds L1 jodgddmemos, go0. ME 36 s6ol ©sdmoeg-

dqgmo () dBogo gabdzool (1.1) Geédmmygbsby. dstrmemass,
303350, 33543b gmo @s 0dszy E(®) dsBogzo gmbizool m@Bsato

Voﬁﬁmggaaﬁa
E@=3 xl, @=3 vl @), ANA;=0,

i=l1

UA,=Q, B,NB,=0,i#, U B, =0,

=1 =1
A={o:E(0)=x;}, i = 1,n, B={o:E(@)=y}}, j = 1,m.
305aoggo6

Cs=

A; =\ (A; ﬂBj)

-
[
—
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gmggemo i-ogol s

=

Bj= (BjﬂAi)
i=1

goggmo j-mgob, s3egegg,

E(@)=xi=y;, 6mps 0=A,;(1B;.
sdo@md

ME=Y xP(A)=XY xP(A NB))=

i=1j=1

n

> y,P(A, ﬂBj)=il y,P(B,)). A

j=li=1

Ms

dmg04336mm  dséidogo dg8mbggzomo boworols dsmgdsBogndo eom-
obols dofomso ;zgaligdgdo:

10. ory E(@)20 35806, ME(1)>0;

20, M(a&+bn)=aME+bMMn, a s b — 3nedogo Goizbggdos;
30 ory E(@)>n(w), 35806 ME>Mn);

40. Mg = |Mmg

50, oy & @3 N ©sdmnzogdgmas, 33806 MEN = MEMMN;

6. oy E=IA(®), 85806 ME = P(A).

10 Qs 6° 030b96980L s 303908 (3B3@0s. 83398 303N 20,

30dgeo, §(@) =2 x I, (@), () =2 yjIBj (®), 3s30b
k=1 j=1

at(w) +bn() = aZ XiIAiﬂBj (0)+ bZ yjIAiﬂBj (w) =
i,j L)

= Z (ax; + byj)IAiﬂBj (o).
i,j

dsogdsBognco gmeobol (L1) asblsbmgmol 0sbsbdsw,
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M(a&+bn)= Z (ax; +by,)P(A; N B;) =
iLj
Z ax;P(A;)+ Z by;P(B) =aM§g + bMn. A

30 030bgbs 353m3E0bsGgmdls 10 s 20-;306.
40 0golgds (3bseos, 30bsorsb

Mg <3 x;P(A;) =Mg.

053598 30(3070 50, 3oémdols dsgmom & s 1M sdmz00950m0
368030 F9dmbggzomo Lowowggdos, sdogmd
A={o: §(w)=x}, Bi={o:m(0)=y;}
bromdogmmdgdo sdmygagdgmoas, 33543b
Mén =M x;I, (@)X yjIBj (@) =M, XiyjIAiﬂBj ()=
i=1 j=1 ij

=Z XiyjP(Ai)P(Bj)=Z XiP(Ai)Z y]'P(Bj)=M§MT]- A
i,j 1 J

2. godgem, sbms E=E(®) strsmstgmgomo 6930kBogho Bgdmb-
393000 Logopgs ©s 3363bsBmztme dobogol dsmgdsBogaco mm-
obo ME. Gmgméy gogom, gmggmo stwmgstigmgomo (@) 8gdm-
b3g3000 ooy dgagzadmos  Fod3mgsmaobmem Gemgmeg  bogseo
{En(0)}n>1 s 7m0gmgon stz Fgdmbzggzom Lowopgms bewswo
308g3tmdols. 30bsowsb ME,ME,.; (ob. o3z0lgds 30y, 3300
36155331 'lll_l)lolo ME,, Gedgmoi 9g0dmgds ogmb 00-0l Gmemog.

B3ELIBR3GS 12, §(m) stsmgetgmgomo Bgdmbgggomo  bogo-
ol dsmgdsgogndo mmeobo gfmegds

ME = lim Mg, (1.3)
n—>o
Goibal, bsosg {Entns1 90l E-Lozgb 39030 seBoz0 Bgdmbzy-
3000 Looreggdol boweswo dodwegz@mds: E.,HTQ

adobsmgols, Gmd gl 336LsBm3Ms ogml gmeagddmmo, mbos goh-
39600, Gmd (1.3) Bmgmol 360836ge0mds o6 360l 83mogdnmo
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F;,-’lsodaﬁ 369800, B, dsdBog F9dmbzgzom Lopowegms dodwgg-
Gedols s0hg39bg. 838300, M {€,} s {Nn} dsGB03 Bgdmbzy-
g0  lLopopgms &E-bsggh sBgdsmo ™Mo  bBHwswo  dodwgzPmdss.
9bs gohggbmm, Gemd

lim Mg, =lim Mn, = M§. (14)
n—o0

n—co
dsrongmas(3, 30bsowsb
llll_l)?o €, (@221, (0), k=1,2,..,

s3oBmd (L.4)-0l @38 30380Lsmgol  Lbsgdstrobos gshggbmm, Gmd
6900b30ge0 k=1,2,...-o300

limM¢, > Mn,. (15)
n—»o0
837930, Hd
c= mlflxnk(o)) <,
30dgem, €0 s
Ap={0:En(0)>MNi(0)-€}.
gobsost lim & () =, (w),
n—»oo

sdoghmd A TQ s

E®) = £, ()], (@) +E, (@5 (©)> &, (O], (@) >

> (n, (@) )], ().
030 3sdm3zaygbgdm dstBogo Igdmbzggzemo Lowowol dsmgdsdo -
Ao meEobols mgoligdgdl, ©sgfgem:
M§n2M§nIAn >M[1-€] IArl =M1’]kIAn -{-:MIAn =M1’]|((1-IKn )—
- i—:P(A“)=M1’]k-MT]kIKn - SP(An)ZMnk-cP(Kn )-eP(Ap). (1.6)

(1.6)-30 %96 n BogsbfMsgmm 00-bs396, bmemm dgdegy €—0-

bsgab, dogomgdor (L5) a@memmdsb.
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30dgem, sbms €= s asbzobogmn M(®) Fgdmbzgzeme bo-
ool bsgemse
L M@, oy @<,
(@) =
N, g @=o

Fg80bgg30m0 bowasg. a394690s
lim Mgn 2 Mnf(N) = Mnkl{m:nk(m)«o} + NP{O*) * Mk (0*)) = (XJ}.

n—»o

3Jgcesb
lim Mg, > Mn, . A

n—a
893350500, 3O YIOYMGomno d98mbzggzomo  Loorggdabsmgol ds-
099580379600 mmEobo gsblsbmgmnmoas. sbms gsesgoegn bBmgse
998mb3930B9. 30300, E(®)-dgdmbggzomo Lowowngs, bmge
£ (w) = g((o)l{co:E_,(m)ZO}
s
£ (w)= ‘E.)(O))‘I{m:é(co)d)}
dobo EsEgd0mo ©s stymgomo bsfogmo.
(3bsos,
E(0)=¢"(0)-& (o)
s, 3368 3dobs, gl GoMdmpagbs ghmswgBoos.
336LIBR3GS 13. E=E(w) Bgdmbgggomo borowol dsmgdado-
3960 mmpabo gfmogds
ME = M§+ - Mg .7
$ob3l, omgo ghmo dsoby ME" o6 ME™ Lsbtrmmos. 33 Bgmb-
393080 8330396, Gmd ME dsmgdsBogndo mmwpobo s6lgdmdL, o6y
336LsBmgtymos. omgo ME'= ME =00, 35806 s3dmd96, Gmd ME
36 56 lgdmdk.

BI6LIBRIMS 14. gopgzom, Gmd E=E(®) Bgdmbzgzomo Lo-
ool 330583804960 mmEobo LslGHmos, o ME" <o s
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ME < oo, 3bseos, G™3 \Y t< Lolergmos 35dob s Fbmemeee dsdob,
GoEgbsg  Labegmoas M‘E_, , 633 398m3robstigmdl ‘&‘ =E"+&
FoM3meggbowsd s J39dmm 8mggsbammo V mgolgdowsb.

3053803960 omeabols 1.3 3s6babemgHs 3mGgddmemas, G-
33653 E(®) = £ (0) — & (0) ©s3ms ghmspgtons ©s ©s33790l
dsgmom ME" ©s ME -ps6 gho-ghmo Bsob3 Lslitrmmos.

§2. 35(0ISSN3IAH0 LMRO60L M301LIdIdO
bgdma  gs6Lsbrgirmm ME Bsmgdaogn® emeobl 33t Fgdwmg-
a0 o30bgdgdo:
L godzsm, C 3qpdogo Lomowpgs ©s ME s6lgdmdl, 35806 s6-
bgd3mdls s3cgmgg M(CE) s
M(CE)=CME. (2.1)
R33G30GIBS.  Btgogzo Fg8mbgggomo  Lowoawolbsmzgol  (2.1)
33830390 (3bswos (0b. mzgoligds 20),
30 Jgem, sbes
&(@)20, &, T,
bosg & 3s6B0go Bgdmbgggomo Loworggdos s C20.
bs0s, C&,,TC& 3, 358slswsdy,
M(CE) = lim M(CE,) =Clim Mg, = CME.
n—w n—wo

Boogere 39806393580 s asbgobommm E=E" — & Fehdmwyg-
65 s, 33sbmsb, bes B936086mm, HMI Esrgdon C-mgzol
(CE"=CE", (Cgy =CE,

beagmen gedgmgomo C-mgols
(CE)'=—CE,(Ce=—C¢" A

II. 30dzsm, E(@)<n(w), 35806 ME<Mnm.

08 sbtom, Gm3 orm -0<ME, 3sob -00<Mn s ME<KMN 6
oy MT]< 00, d53dab M§<OO Qo M§<MT|.
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R33G30GIBS. oryg 0<E<M, 35806 ME s Mn gsblsbomgarny-
mos s MESMMN gBmmmds 388m3robstigmdls ob@gatmsmals gs6-
sBgd00s6. gmdgem, sbms ME>—, 3sdab ME <. oy &<,
35806 E'<N” s E2M, sBogmd Mn <ME <oo. 3sBsbawsdg, Mn
330Lsbmgenmos ©s

ME=ME—ME "<Mn*—Mn=Mn.
3bsgmepon@oe asbobomgds ol 99dmbgggs, Gemwglsg MN<0. A
III. org ME s6lg0mbdls, 3s8ab
Mg <M.

R3IGINGIBS. gobsowss —[E/<E<[E
999000036 333030631 ML, GH™3

—Mg| <ME<ME

, 8303, I s II mgols-

»  9O. ‘M&‘SM‘&‘ A

IV. om ME s6bgdmdl, 35306 gmggmo AeF -bsngol sGLgdmdls
MElL; org ME Lobermos, 35806 MEIL sggogg Lsbemos.
39830390 399mBabstgmdl I ;gobgdowsb ©s 03 gs@owsb,
6d
EL)=ET, <&, El)=ET,<E. A
V. o § s M sésetrgmgomo Bgdmbzgzomo Lowopggdos 36
olgmos, Gcmd MIE| < oo,Min| < 0, 35806 M(E+n) = ME + M.
R33&306IBS. godzem, €20, N0 s {&€.} o {MNa} 6803
'3380)533300) BOQOQQO)A 01530)0 808;3335)(')6360.5, 6md gnTé, ‘I’],,TT].
20 030L930ls dsgmoom
M(&xtna ) = ME, + Mn,
©s mmEobol 3s63saE 530l Laggndggmby ©sgfodm:
Mg TME Mn,TM 1
s, d33sbsgsdy,
M(E+n) = Mg + Mn.
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M‘&‘ <OO,M‘T]‘ < Jgdonbggzs ©s0yzebgds bBgdmoe  gebbogmem-
b9, oy 3s3mz099693m 03 BB, ™3

&=L -& ,m=n"-n, £ <[g
s & <[§

, M <n|

, <. A

VL o1y & s N @sdergzoegdgemo 9g8mbgggomo Lopamggdos, G-
oy asshbose dsmgdsBogmto gemeoabo, g.o. M|E|<co, M|n|<co,
35d0b

Mén= MEM. (22)

R33&306I3S. o & s N Esderyzoegdgmo dstigogo Fgdmb-
3930m0 Loowggdas, dsdab

MEN=MEM™N (ob. 50 mgolgds).

i3 dzem, O™ 20, n=0 ©s 3sbgobommo dséBog dgdmbgy-
300 bopopgos 30dpg3emds

=3 *1 @)
" a2 e ey
2 2
2 k1
N (@)= k-1 (0).

K
= n — <—
k=t 20 o Fan@)s

€ @ N 9gPmbzgzom Lopowgms sdmnz00g8emmals 348
ME, Ny =ME,Mn,,.
306500056 gnT&,, T],,TT], sdoBmd &, Ma ) EN s ME, Ny ) MEn.
893356050, (2.2) BHmemds 383039090 sGgsGgmzomo &
s M 9590bzgz0mo boroeggdalbsmgol. 6g30ldog@o 60860l &E-Ls s
N-ogob 3sdmzaggbgdm
&L -8, m=n'-n @
gn=g'n" -Em—(Em +&m")
Fo63mEg gbsb.
(€, &) Gygommo aderggomgdyemos (', M) Fygormolisgsh.

94



¢80(8)m8
MEN=ME& N -MEN-MEN" +MEM =
= ME Mn'-ME&Mn - MEMN +
tMEMN =(ME -ME)Mn'-Mn")=MEMn. A

Faoggo. oy &1, &, ..., En 8801300098900 8 Lolitrgemo dsog-
30360 merabols IJmby dgdmbzgzomo Lowawggdos, dsdab

ME; & .. & = ME-ME, ... -ME,.

3089300, 6™3 QF.P) bogézgby asbbsbmgtnmo dgdmbgggo-
00 bopawol Bglsbgd aedmmddnmo Msady fobspswgds &q98dsc0-
Bos P — 0003l sncomgdmse® (0.8) 6 1 smmdsomdon®,
oy 03 ® Ggodomas E Lodtsgmg, bspss Fobswsegds d3stos,
6megsbo P bmdobss: P(E)=0. 306sopsb  P(E)=0 603653l
P(E)=1 @omemdst, sdogmd E=Q\E 03 © §Fobgomos bod-
68398, Omdgmnsmngol Fobswswgds F93dser080s. J3gdmo dmyge-
bogo dsogdsog®o mmeobol bmgoghmo mgoligds Lfmege s-
3938069dmmoas ,,P-mongdol sozomgdemse® (m.5.) (36535b0s6.

VIL org &(@)=0 (0.5.), 35806 ME=0.

RIIG3INGIdS. oy % aoﬁ)@)oao 'agam'bzmaomo 'lso;gc)an,
E=2 x,I A (@) @8 X4#0, 35806, 306030l dsgmom P(AK)=0. gl

k=1

30 608653t ME=0. omg0 £E20 s O0<N<E, Lopsz M s 0g0 Tgd-
0bggz0m0 bogowgs, 33806 N(®)=0 (®.s.) s Mn=0. 353sbswsdy,
dsmgdsgogmeo mmeobols 3s6Lsbmg@al dagmoor ME=0. Bmgsreo dg-
dnbgggs s0yzsbgds gsbbogmnmby, oy asgomgsmalifobgdm, Gemd
§=§+—§_ s E* < ‘& , & < ‘ﬁ‘ s ‘&‘ =0 (».s.).

VIII. oy E(0)=n(®) (2.5.) s M‘§‘<00, 35306 M“I’]‘<00 s
ME=Mn.
R3IG30GIBS. gmigsm,
E={o:g(0)*n(0)},
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33306

P(E)=0 ©s E=Elpt+Ely, n=nlg +nl;.
V @s VII ogoligdgdol dsgmom s3fgoo:

ME==MElg+ME]l z=MEl; =Mn]l ;.
dsg¢ad

Mnl; =0,
3308md V ozobgdols dsgmam
ME=MnIg+Mnl;=Mn. A

IX. godgem, ()20 s ME=0, 35806 & = 0 o. o.
R3IG3INGIBS. Fgdmgommn smbodzbgdo:

A={0:{(0)>0}, A= ={®:E(0)> 111}’

Gboos, God A TA s 0<EI, <EI, .
.580(8)0)8 I 0)3015325013 daQom
OSMﬁlA <ME=0.

d53sbssdy,
0 < MEI, ZlP(An).
"N

3Jgcesb
P(A,)=0,n=1, 2, ....

dgmery dbéog,
lim P(A,)=P(A),
n—oo

sdomd P(A)=0. A

X. goggeom, M‘§‘<oo, M‘n‘<oo ©s 6950L30g60 Aeg:'-mgo'ls
MEIL<Mn],, 33306 E(0)<N(®) (o.3.).
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R33IGINGIBS. godzsom,
B={w:E(0)>n(w)},

35306

MnIg<MEIg <Mnly
©s, d33sbssdy,

M¢lg =Mnl.
V' ngolgdol dsgmoom

M(E-n)Is =0,

beame IX og0ligdols 0sbsbdse
EMIg =0, (0.5.),
bsosbsy dogomgdo, G0d P(B)=0. A
23533006 06&IBdAHSR0. hggb dogeH bBgdmo dm(3gdnmo dsog-

3304160 mmEabol a06dsdBgds Lbgs oM sl Gs, oy oG og-
3930L 0bBgatemo E=E(®) gubi30o0s6 P semdsoréo bmdols do-

dstr0. magdgaol 0bBgateml E(0) gmbi3oomsb smbodbsggb Bggmn-
3603 j&((o)P(dco) o6 I&(O))dl)((l)) Lboddmmmmo, sy Gmd,
Q Q

ME = [&(@)P(do).
Q

abgaol obgatamo, geghamabame A Lodhsgmgby (Aed),
3960bsbgegds Amame E(@)IA(®) gubiceowest ob@gatsmo, g.o.

[ E@)P(dw)=MEI, = [ E(@)], (0)P(dw).
A Q

sbems sg7dzsm, Gmd (€2, F) bmdash Boghsgby 39bbsbmg-

Gagmos 6930L30gM0 G-Lsbmmo P Bmds, bogme E=E(®) F-be-

35005, 33 Fgdobzggedo j&(m)u(d(x)) m9930L 06 gacsmo  gsbo-
Q

bobmgegds 0dsgg Fobom: megosdadggmase asbzlsbmg@egm obdg-
a6l dsdgogo gab00bamgol, bome bmgse 9gdmbggzsdo go

[E(@)udo) = [E7 (@)wdo) - [§ (o)u(dw)
Q Q Q
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%mﬁ)a‘agmom, 0730 j&*(oa)u(doo) s IE_,_(O))]J,(dO)) 06&335).3;:)0-
Q Q

b ghoo dsabz Labernmos.
ds093siogneo  bsgobobsmgols dbodgzbgmemgsbos Tgdmbgggs, Gem-
qbsis (€2, F )=(R(n), %(n)), bome p-mgdgaol n-3s6bmdogngdasbo
Bedss. 83 Fgdmnbzgzedo I ExX)p(dx), x=(X1, X2 -.. » Xp) 0bBga-
R(“)

Al smbodbsggb

[Ex)x 36 (L) [.oo [E(X[5X;5 500X, )dX oedX,,  LoB3ermemo.

RrRM™ - —0o

33 9365L3690m 3b0Tzbals BIsrmdgh 0dalsmgal, Gsms madgaol
0b@gaemo asbsbbgamb G08sbol 0bBgacsmolsgsh. orgo U gdga-
bgodogbols Bemdss, Gmdgmai Fs8mgdbomas F(X), X=(X1, X29eees Xp)
gbJ300bsge6, 35806 Ig(x)u(dx) 0bBga@emls 9fmeadgb madga-

R(“)

bgom@ogbol 0bBgateml s swbadbsagge (L-S) IE‘_,(X)dF(X) Lod-
R(")

deragmmmo, Gsoms 0go 3sbsbbzemb M0dsb-Lgom@ogbols
(R-S) J‘é(x)dF(x) 0b893650m0bg96.

R™
3o dgso,
A=[a;, by)x...x[ay, by),
35306
J E(x)u(dx) = R({)&(X)IA(X)u(dX) s R(fn f)é(X)IA (x)p(dx) -ob

bagmem mogfgton:
bl'l

by
[ JE(X15 X5 500y X, J(AX, codX ).

a ay

oy F(X)=XX; ... Xp, 85806 p bemds Bggmmgdérog gdgaol n-
a96Bmdommgdasbo  bemdss R™-30 s W(dxq, ..., dxp)-ob bo3gmse
©s3( 900 9ddsmme dx; ... dX,.
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§3. 300352301 0IM&AIIS0

833983030 Ismgdadognéo memeobol 60dbols J398 Brmgsaby
aoslgmol  mMo  ogmegds, G@3magdoz deogdeBogn®  bamobdo
(3613008 3bergmbiyco s dsgmBadgdamo  3Ggdsemdol Labgem-

Joegdoo.
030M&33S 1. (ngmergds dmbergmbado 3658smdals Bglsbgd).

oy 0<E) t €, 35806
lim Mg, = Mg

n—oc
36, Gy 0gogge
lim | & (0)P(dw)= | ¢{(0)P(do).
n—)ooQ 0
R33IGINGIBS.  306mdol  msbsbdse, 0<E <&, soBmd
0<ME, <ME o

lim M&, < ME . (3.1)

n—»a0

sgsgodbotimm n, n=1, 2, ..., © &,(0)-mz0l s35a3mm olgmo
s6rstgmgon dsdBog B9dmbggzom bowopgms E,Elk) (®) 30degzte-
3s, 603 £ (@) T &, (@), Gogs k.

_ (k)
smgbodbmo M, —{lsligff;n (w).
gbsmos, Gmd My dsGBogzo Fgdmbzgzemo Logowgs ©s

0<n, =maxt® (@) < max X (@) =1,
1<n<gk 1<n<k+1

0. T Aoy bl B, gorfye, limm, =m.
gmggeo K-mgols Nk<&y, s3omd
lim Mn, = Mn < lim Mg, . (3.2)
Kk—0 k—0

3900093, Geags n<k, 35306 £ <, <n;
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sbems Kk 3030LFGsgmm 00-396, 33946980 En<n gmggemo n-ozol,
bsosbsy 37900 E<N 08 MESM 1, Gimdgemoiz (3.1) s (3.2)-

0sb ghose 3359mg3l mgmegdol ©sddo(3gdsb. A
daeggo 1. o £,20, n=1,2,3, ... 35806
MY &, =2 ME,. (33)
k=1 k=1

R83G306TS. Y £, b0zl gohde xedms M, = 3 &,
30309360000 odaogmg;:):g]mabb 306300 mgeGdols SoGmdgd, og:gma
limMn, =M lim n,,,

n—> n—>o
ab 3o (3.3) Fmmmdol dgmérgbsatio RsfgMas. A
3900, o
En(@)=E(@)], (0), &(0)20,

Voo AneF, n=1,2, .., ANA=D, i, U A, =Q,
=1
35306
[ E(@Pw)=3 [ &w)P(dw).
Q =14,
3860 380g, godsse,
AeF © A=) A, ANA=D, iz,
j=1
353ob
| &(@)dP(0) = 21 | &(@)P(dw).
A n=14,

3036036
Q(A) = [ E(w)P(dw), 34
A

100



35806
Q=3 QA
i=

893356000, Loddsgmol anbjios Q() ogmawse  swogon@os.
segoemo  dgbsdhbggos, M3 gl ozgolgds Ladstrogmasbos  saégogy
65%030gc0  60Bbols E(W) Bgdmbggzomo Lopowol  Bgdmbggzsdo,
org30 ME Labérmemos.

Faoggo 2. oy M Lsbrgmos ©s Ay, n=1, 2, ..., bemdogem-
dsms obgmo d0degzemdss, Gmd A,pl«@ 3530k,

lim Mnl, = 0. (3.5)

n—co

R3IGINGIBS. o [Mn| <o, 35806 Mn<oo. [ Fotdmgse-
aobmo M, +1, %x30b bsboom,
bagos(y
M = MIA“ s> Mo = ‘TI‘IX" )
35306

M[n|=Mn,|[+M

3063900 0gmegdols dsmom
lim Mn, = Mn.
n—»co
3dogmd limMn, =0.
n—o

3Jgesb s
Mnl, |<Mn,,
IBmadoEsb 333mdrabatrgmdl (3.5). A
03IMEI3S 2. (ggdga0l mgedgds BsgmGotgdamo  dadwggto-
3als 3gdsmdals Fglsbgd).
o
limE, (@)= 5@) (@)
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Qé
€, (@) < n(w),

bssy Mmn<oo, ds8ab
lim Mg, = ME. (3.6)
n—oo
RIIGINGIBS. gmggmo swgdomo € Gozbzolbsmgols
A, ={o:supt, (0)-E(0) <&}

m>n
brmdogmdsms 308pg30mds obgmas, Gd Xn l0.
3903,
%n = gnIAn +E.>nIXn
%330l Fgls 390980 Fgozsliogds slsg:
&, —e<I, §, <&, +¢,
—111Kn < E-’IIIKH < nIX,, .
bsasbsy dogomgdor:
E—e—Ely —nly <§ <E&+e+nly &I,
ME—-e-2Mnly <M <ME+e+2Mnl; . (3.7)
(3.7)-80 gsmsgogm bmgsdby, GeEs N0 s asdmgoyggbme 3o-
G390 0gemégdol 33-2 Jgegan, dogomgdo:
ME —¢ < lim ME, < lim ME, < ME +¢.
n—a

n—»o0
gobsosb €0 6gdobdagHo Goibgos, sdgesb Bogomgde (3.6)-ob

898 30(3905. A
Fpeggo. vy [E./<M, mE, =& s MnP<w, p>0,
n—»o0

35806 ME|" <0 s Mg, —E[——0, bmgs n—ow.
898 303900Lbsmzols s 3dséobos 936086mm, GBI

El<m, |6, <(&.|+[ED? <@n)P. A
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§4. L3I33300L 06SIB3SHIROL SOLMRL IS IHIR IFVI3ISMB3S

30d3s0, E(@)20, e Gmamés gogom, Q(A) = I E(o)P(dw),
A

AeF bodesgmol  g3mbj(300 ogmsmse  seoBo@o  bmdss. sbems
39h396mm, Gm3 Q(A) Bmdsl 343l P-bmdol 30dstro  sdlergodyey-
s 7y308md0b Igdee 360836g9mmzsbo mgolgds: oy P(A)=0,
3306 Q(A)=0, AeF (gb  oz0bgds  demgemoge  Bsoffgdgds  sby:
Q<<P). borogms3, 30J350,

£=Y x1, (@)
k=1

8030 sOSnsOgmgomo gubigoss s P(A)=0, 35306

Q(A)=M(L,) =3 x,P(A,NA)=0.
k=1
30dgem, sbems {€,} stemstigmgomo s bewswo dstBog ogb-
Jeosms olbgmo 30dpgztmdss, Gmd &, ) €20, 35806 3mberymby-
0 369850mdol 0gmegdol dsgom

Q(A)=M(El,) = limM(&,1,) =0,

gobsogs6 M(E,1,)=0 gmggemo n21-mgol. A

833356000, B39 3sB396g900, Gm3 Lsbergmo Q(-) Bmdgdo, Gm3-
@0 3moigds mgdgael 0bggaGamon, sdlmmyadase afgzade
gogoms P bmdol 30336100, o3y seegomo g3k gbsbodbsg 9g-
derbgde  @gdmgdsl; 6330ldogho v (Lobermmo) bmds, G-
Igmoai Bbmmadnése Fyzgdos Gsady L Bemdol dodstro, Foe-
dmopaabgds  madgaol  abgatsmon. ugem  bybBee, sezomo
3J3b gdena mgmergdsls.

GORMB-603MR030L MIMEGIS. goizsm, (Q F) bmdse bog-

63959 dm3gdnmos e vV s U Lsbeymo Bmds s, 3dsbosb,
V<<H. 35806 36gdcdl sesmegmgoma babdmmo bmdswo obd)g-
aégdsa () ogrbiios obgmo, Gm3
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v(E) = [ f(0)n(dw)

E

4390 EeF LodMsgmobsmgol.
f(®) g9630s gomsEgBmos 0d sBEom, G@d oy

V(E) = [g(o)n(dw)

6900L30gt0 EcF-mg0l, 35806 f(0)=g(®) 00080l gzgmash p-
bedom, g.0.

b {oo:F(@)2g(@)}=0.

G3pmb-bomeodol mgmegds LedsGmmasbos sa@gmgg od dgdmb-
3939903, Gglsg V s U C-bsbémo Bmdgdos s V<<U. o3
390mbgg3080 6 Mbs Imggmmegm, Gmd () gnbiigos syzomg-
3o 0gbgds 0bBgaGgdsco.

f(®) ognbizost fmegdgd v Bmdol Foddmgdnmb P bemdols

303360 s sbodbsggb :V(O)) Loddermemoo. :V((x)) asbobsbog-
p |

6988 3oembsboe dbmmme bymmgsbo 1L bmdol Lod®sgmgdeg Lo-
Bl oo.

Pe(-)-ob  sdlmgodnése 9fyzad0 3sbsfomgdals asbbsbrghg-
d0esb s bBgdmm dmggsbomo GaEMb-603m©0dol  MgmGgdoest gs-
303e0bsthgmdl, Gmd Pi() Gmgmty  smdsogéo  Bmds (RO,
B(M)-3o, b meee 9Fyzgde gmgoms mgdgaol u™ edols
dpP,
du(")
bobmgtnmo bmmmzgsbo mgdgaol Bmdol Loddsegmadog.

f(x), xeR®, 3965 0madals bodyzdoggl o43b sgomsre dgled-
Rbggo ozgobgdgdo:

dodstron, bewgmen f, (X) =

(x) a0bsfomgdals Lodyzmogg — as6-

L f:(x), xeR™ 36sfamgdals Lodyz@ogy sOsmsGgmGgamas, g.0.
f:(x)>0, xeR™.

2. [f,(xp™@x)=P,(R™)=P{o:&{w)eRM}=1.
R(“)
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§5. L3I3IB30L 06SIBGHORIN B3RLIRMS 3SHRSIIENL FILOLIDd

0)30M633S 5.1. goggem, Pe(-), E,:Q—)R(n) Bgdmbggz0m0  39dBm-
Gobsgsh 0be0dgdnmo bmdss, beome h(x), xeR®™ (h:R(n)—)R(l))
derérgmol sbGom, Gs0dy bmdso gubiioss, 35dab

| h(E(@)P(dw) = [ h(x)P.(dx), SeB™  (51)
O] s

33sbmasb, doesbgbs s dsrxggbs dbstiggdo gPHMmEGOMMmsE sGAlsg-
3L o6 96 3OLgdmdL.
306dme, 1. oy S=R(n), 3530b
Mh(€) = Ih(E_,(O)))P(dO)) = I h(X)Pg(dX). (5.2)
Q

R(“)
2. o n=1, S=R", h(x)=x, 35306
ME = [ xP,(dx). (5.3)
R

R33&30633S. o Se BM ©s h(x)=Is(x), 35306 (5.1)-0b 8s-
6)%336.5 8’5.}6)8 PEJ(S)-O].S C‘)QO, 'bmgmm 8‘55)(31535‘5 P{O):Z;(O))ES}-

ols, 353633 Pz(-)-0ls 306bsbmg@ols msbsbdsc

P:(S) = P{w:§(w)€eS}.
0beogsmeol  dgdmbggzedo  mgmdgds  sdd o(390nmos, G
038l 603bsgl, G™M3 ogmegds LadsGmmosbos ds@rogo gubsogdo-

boogol. sdmmel, bomgsrby aseslgms dmazdl ogmeégdol Ls-
356300m03b6mdsb. A

Gegmes gogom, Pr(r) asbsfomgds (3emlsbse  soggds Fe(X)
6&6&%’0;@3&015 qj‘aﬁdgooh Ba'a‘ao;:){]bom. .580@(')3, Ih(X)Pé(dX)
R(")
mgdga0b  abBgadsml BdoMmaw I h(x)dF (x) Loddearwmemno smbo-
R(n)

d6s376 s fmeEgdgh mgdga-bgom@oglol ob@gameml F(x) gs-
6sfomgdol gubiool dodstron. sBsbssdy, oy Q:Q—)R(n) , 0530b
Mh(§) = [ h(x)dF,(x), (5.29)

R(ﬂ)
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bewgwe oy &:Q—)Rm, 3sdob
ME = [ xdF,(x). (5.3YH
RO

3md3.3m, Fg(x), XER(I),FD QOBJ&)Q@‘OQO '3380)1533300)0 'lso;go;go'ls
asbsfommadol ggqbioss, bmge Xy, k=1, 2, ..., &l 3608369emmdg-
d0s, 335bomab,

Pi=P{o:E(0)=xi}=Fe(xit) - Fe(x),

35806

Mh(E)= | hdF, () =3 h(x,)P.  (54)

RO i
396dme, o h(x)=x, 35806
ME = Z XiPi-

sbems, smdgsm, Fe(X) gsbsfomgdols ogmbiiosl geshbos Lodgg-
®o0gg f(X) ©s go.

F, (x)= j fo (t)dt, s6m f(x)=F'(x)

momddol gzgms X-mzgal mgdgaol bemdals dodstrm, dsdob
Mh(§) = [ h(x)f,(x)dx, (5.5)
R

)

90. mgdga-bigompoglol obBgatemo h(X) gubjiooest  Fe(x)
F6Jgool 30dsdrm  Fmeos h(X)fe(x) 57600l mgdgael obdg-
atsols.

396dme, o h(x)=X, ds8ob

Mg = | xf,(x)dx, (5.5YH
RO

s333B ogmo (5.5). @bopos, sHgsBgmzomo  stigozo
h(X) <{3355(30015Am301} ol haaaﬁ)mgoasoa. o‘b;:»a, 3md3.>m, h(X)
SGebgmgzoma  bmdso ggbdoss s hy(X) sEsmeymgon dsé-
&03 gnbiosms beswo dodwgztimdss obgmo, Gmd

h,(x)—>h(x),
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35306
h, () fe(x) Th(0)f(x).

sdo@md
[ h,(0)dF(x) = [ h, (x)f, (x)dx

R R

Bermmdsdo  godmgds gsesgorege  bogsdty abBgadsmals 60dbols
J398 3mbmgmbyeo 3G5dsemdal mgmEgdals asdemygbgdoom.

Beogeo dg8mbgggs doomgds h(x)=h"(xX)-h(x) Fs@Bmmagboess. A
dgbodzbs. (5.4) s (5.5) gmednmado Lsdstrogmasbos 3¢rd3sem0
396Bm3omgdols Igdmbgggzedogs. sbyg, dsgsmomsw, ory
£:0O—>R™
s
0" Fe (X;5X3 50y X,,)
0x,0x,...0x,

fe (x) =

000430l g3gems X=(Xq, ...y Xp)-0030b 3930l bedols dodstren, 3580b
Mh() = [ h(x)f;(x)dx, (dx=dx; ... dx,). (5.6)

R(“)

§6. ®0336-LAOLSNILOLS RS R I3IB-LAOLRLSNILOL
0643365 IBOL FIRS&HIdS

Aeogetg o036086gm, E(®) Fg8mbzggomo Lowowpyg obrmatgdls
Pe(-) semdsomdals bedsls, Gmdgmog demo(3gds
Pe([x,y))=Fe(y) - F¢(x)
Bommdon s (5.1) Bomendal bsggndzgmby osgfato:
[ hE@)Pdo)= [ h(x)P,(dx)= [ h(x)F,(dx). (6.1)
&7 (la,b)) [a,b) [a,b)

(6.1)-0b 3stryg0bs Tbstrol abBgatisemo stol  magdga-ligomdog-

bob 0bggadsmo h(X)- gmbjioowsd Fe(X) ggnbdiool d0dstrion.
sbms  Fgdmgommn  G0dsb-bgomBoglols obBgadsmals gs6Lsebmgz-
69, Omdgmog FoMdmsegbl asbbmgsmagdnmo Rzgmmadtogo Godsbols
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0bgatemumo %9930l Bmgzsdl. asbgzobogmme [a,b) obBg@gemols
6503y sbsfoemads
a=X<x;<...<Xp.1<X,=b.

90390 [Xio1, Xi) 068g630emby sgommm bgdoldagho Ex Foodo-
mo s 9)35030bm0 K sdo:

S= z hEIF(x)-F (). (62)

gboas, Gm3 gl %880 ©s8mopgdamos Gmame &k Foodomg-
3ol Fgéhgzaby, oy [a,b) obggegsmals sbsfoemagdaty.

b
©0dsb-bom@Boglol abBgacsmo (R—S)I h(x)dF; (x)

360l S %3l bmgsto &k (oddomgdal 6530L30gM0 sehgz0Ls s
sgmgol  0bBg@gemms dsgbodsgrm@o Log®dol bymolsigh j6gde-
©m3absl, Gms sgmxgol 0bBghgemms GamEgbmds Alelernmeme
obegds (53 goblabmzBedo 36 sob syiomgdgmo Fe(X) ogml
330630035063 asbsfoemgdals 3b308; ol Bgodmmagds ogeml bgdoldo-
900 dmbogmbgho G(X) gabjsos. Azgmmpdtogo Godsbols obggats-
mo dgaz0dmos gebzobomme Gmgme 3g@dm dgdmbgggs G0dsb-

bgom@ogbol obBgatemobs, ogzo G(X)=X).

0130633S. oy h(x) 9Fy3080 Bbigoss, 33806 mgdga-ligom@o-
gbol 0b@gadsmo G0dsb-bgomBogbol 0bdgadsml gdmbgggs, g.o.

b
(L-S) | h(x)dF,(x)=(R-S)| h(x)dF, (x).
[a,b) a

R33G306IdS. gmgzsm, {hy(X)} bgdoldagé dsdrog ognbizosms
dbmmbydo  dodwg3ztimdss  gegdso h(X) gbdi0absggb, 3ds30b,
Ae3mes 3ooo,

(L-S) [ h(x)dF,(x)=lim [ h, (x)dF,(x).

[a,b] [a,b]

30bs0@sb  r9dga-bhomdogol obhgateme afgzade Babdgee-
bsmgol gmggeemgols sGlgdmdls (shzgbgo!), sdoBmd ol gs6Lsbms-
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6580 Rggb Bgagodmoas h(X)-ob bs3gmere sgomme mo h:(x) s
h:;* (x) 36803 gub0sms dodrggBmds, 3s6Labmgmmo dndwga-
bsotrse:

h,, (x) = h, =suph(t), X€Ak = [Xk1, Xk,

teAy

h,'(x)=h, =inf h(t),  x€A,= [Xi1, %),
€Ak

bswas, G0d h: (X) o h:*(X) JbmBmbn@se  3Mgdsas ghmo
s 0dszg h(x) gubjioobsggh s, 3sBsbssdy,

(L-S) | h(x)dF,(x)=

[a,b]

=lim [ h,(x)F,(dx)=lim [ h; (x)F,(dx).

n—00 [a,b] n— [a,b]

dsg™d gmggmo ExeAx FgoBomobsmgols
h, <h(,)<h,.

353sbosdy,

[ b, (0dF, (x) <

[a,b]

< 2 hEIIF () = Fy (i )I< | by (0dF (0.
= [a,b]
b Bmmmdgdo $38) 30390L ™Mozgg obdgatsmol csbsdmbgggsb.
603s6-bBomBogbols  0bBgadsmo  fgzade 8(X) gbiEoowsd
Aglsdmgdgmos 36 gdmbzgmegl mgdaa-bomdoglol obBga@seml
Absbame  Logedol  0bBgdgemby. dsromsg, ©0dsb-bgomdog-
Lol 06@)g30semo R(1)=(- 00, 0)-do  g360bsbmgMgds

© b
Ig(x)dF(X) = alilgo Ig(x)dF(X) Bommdon,

b ¢

030 gb Bmzsto s@LgdmdL s LelEmmos. 8s3¢sd, Jgodmgds

Beobgogl, Gead
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JlelaF() = lim flg(xjax =,

bow ¢

9:0. ‘g(x)‘ 3, 333sbosdy, 8(X)-3 36 5ol 0bBgaGgdseo mgdga-
bomBogbol sBGoo. sbgmo dsgsmmomgdo (36mdogmoas. dsgsmmomse,

(X 4x obgaemo sOlgedl Godsbol sbGom, |
0 X

dx ob-

o] X

Bgacsmo o — s6s. 3sacsd ory g(x) abyga@gdamas mgdga-bogm-
Bogbol sBGom, 3330b, (3bowas, mMagy obdgadsmo gHmdsbgols 99-

obggzs. 9933500, 9Gy39® Bbdiosms gmsbo, GmIgmmsmgol oG-
b93e8L s Lsliergmos G0dsb-bgomBogbals s@sbsgnmneogo abdga-

Gamo F(X) g76;300L 8035630, demo(3e3l egdga-bgomdoaglol sb-

oo, F(X) oggbdi00l 30dstrn abBgatigdere Fy3ad Bubigosms
Jeoabsl.

§7. 3M3I6SId0
£ 358mbggzomo Lomorol n-geo Gogol d3mdgbdo gfemgds
ME". (5.21) goAdmol 0sbsbdswe
ME" = I x"dF, (x).

RO

oy Fe(X) eobgtgdnmo Bgdmbgggomn bopowol gsbsfomgdols
B 63088, 35806 (5.4) G0l dsgmoo

Mgn = Z Xinpi,

bogos(s
pi=P{o:E(w)=x},

boamer oy Fe(X)-b gosBbos Lodgzdogy fe(x), ds8ab
ME" = j' x"fe (x)dx.

RO
£ Bgdmbggzomo  Lopogol N-mto Gogol sdbeomougagdo
3mdg6Bo gfmogds M‘a "L, se360d6mn ME=a.
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n-y60  Gogol 396 Gomuydo  dmIgbBo  gfmegds
M(E-a)"-b, b -0 Gogol s3bomaBmeho 396@ G-
maco dmdgbBo — M‘f‘,—an-'l).

gty Gogol (306%Gsm G 3mdghBl gfmegds & Bgdmbzgzomo

boowol @ol3gHhlos s 3m060d6g8s DE Loddmenmmo, g.0.
DE=M(&-a).

ab3g®boopsb 333G e gqlgh /DE go gfmwgds Lo B -
sme ggsedsBgmo gopsbds.

I9bodzbs. oli3gBlbos sl gsbsfomgdols  ,,35853368nmmdol
Bemds. ol Faggby ghognmmzsbo dsbol asbsforgdols abgzeols
dcdgbol  Bmmos. ©oldg@los dgadmgdmes 3sba3qbabmgas  slig-
QG-

DE = min M(§ - b)2.
33300m3(3, 30bsosb bz-ZbMY; s 93l dobodsem® 360936g0mm-
3L, Gz b=ME, s3oBmd
DE = ME” + min(b” — 2MEb) = ME? —(ME)’.
b
33 gsJBoesb 3s8m3abstrigmdl, Gm3 b=ME coigbzo ool §

9g8mbgg300m0 bogomol Lamzgogbe Fgxelgds (Bosbenmgds) bada-

3o 3380658 mo sbooom.

ol3gmboslk 543l 99dmgao mgolgdgdo:

1. DE>0 s DE=0, 83806 s Fbmmemm 33806, GmEglsg SO-
bgdmdl olgmo dnedogo ¢ Lowopg, G™3

P{o:0(§)=c}=1.

33303008  338m30bstrgmdl  dsmgdsBogneo  mepabol IX
0301930036, Gogs6s(3

DE=M(E-ME)* s (§-ME)"20.
2. bgdaldagmo ¢ dxnedagolsmgols

D(c&)=c’DE, D(&+c)=DE.
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3. o) E1s Eas voe 5 En sdm309d9mo  dgdmbzggzomo  Lowawgg-
d0s, dsdob

DE, +&, +...+§n)=§ DE,. (7.1)

R33&306I3S. s3598 30300 (7.1) ™0 sdmgzoegdgmo &
©s N 9g9mbzgz0m0 Lowawggdalsmgzol. Bmgseo Bgdmbzggs doomy-

3 oﬁgg‘a deools %’31500).
33sdat
D(&+n)=M((&+n)-M(E+1))*=M((¢-M&)+(n-Mn))’=
=M(¢-ME)*+M(n-Mn)*+2M(E-ME)(n-Mn).

toashbss & s M Fgdmbzgzomo bowoeggdo wsderyzomgdgmos,
sdoBmd E-ME s M-Mn s369m39 ©83mm300939em00.
d53sbssdy,

M(E-M&)(n-Mn)=M(§-M&)M(n-Mn)=0.
asdmgmgammn  dsmgdadogn@o mmwobo s eobdglos
Bergoghmo Igdmbzgzomo Lowowobsmgals.
353520000 1. 30300, & Fg8mbggzomo ooy asbsfomada-
05 beaddsernéoe N(a, 62).
33sd3b

ME = ?tfg(t)dt =

I te 2°dt+a=a

a) !
G\/_J.tex[ ]d G\/—

t2

© 2 2
D?;:_L(x—a)z Gjﬁexp(—(xm‘? ]dx_"r [t?e 2dt=0o"

33610350, bmEAdsgrneo  asbsffomgdals a s o’ 35615998900,

Agbsdadolis, dsmgdsthogn®o mmeEobols s ©oldgelbools Bmemos.
33352000 2. godgsm, =S, 306cmdosgrm@o Fgdmbzggzoma Lo-

©oEys, 9.0. [s6dsBgdsms MomEgbmds N ©sdmrgoegdgm M@ dgey-
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2086 (30880, GO 3060m, S, [oMImeEgbl N gHmmdmogse

Q.sam‘ado;gabag (W 360)0 @5 03039 6&6&%’0@38015 8dm63 '3380)533-
300 'lso;gc)Qam.) xaa'ls:

Sn = =§1 + §2 + .. +§m
Lo
P{:&; =1} = p, P{:§; = 0} = q = 1-p, j=1,n.

3bsos, Gd

M‘:j:p ’

lb(")Q)(')

DE; = ME]’ - (ME)*=p - p* = pq.
sdo@md

MS, = np, DS, = npq.
35352000 3. godgem, & Bgdmbzgzomo borowg asbsfomada-
oy 39sbmbol  gsbmbom, g.o.

k

P{w:¢(®) =k} = )l:'e"”, k=0,,2,.. .

33°J31

© )\'k N Lw }\.k_l
ME=DYk—e™" =Ae” =
. Eo K! El(k—l)z

b

DE = ME” - (ME)” = ikzﬁe'x -\ = ik(k_l)

k=0 k! =2 k!

Ae™ +

A=A A=A
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35352000 4. 30300, & Bgdobzgzomo bopowg asbsfomada-
mos 0sbsdse [a,b] obggezsmby.

33°J3b

ME =

lj'xd _a+b
b-a,
Dg :M{;Z _(M{;)Z = bl'].xzdx_(a-i-b) =

a

b’ +ab+a’® (a+b)’ _(a—b)’
3 4 12

35352000 5. gojgsm, & Fg8mbggzomo bopowol gsbsfoemgdo-
b Lodggeoggs

f _ L a—le—)»x’ X > 0
¢(¥)=1T(a)
0, x<0

(72)

bosg >0 s A>0 396339869008, bergme
I'o)= Ix“'le"‘dx — 383s-g396J3000.
0

3963 0madsl, Gmdmoal  Lodggtoggs (7.2), gfoegds gede-
asbsoGomgds.

335d3L
M§=jhx}b e dx = 1 u%e u=F(a+1)=g’
o I'(a) Al(a) o A'(a) A

0 O+l ©

Mg = j’x—e_“dx = [x*e™dx =
0 F((X.) 7\. F(a) 0

=1"(2a+1)=a(a2+1), D§=%-

AT(a) A A
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§8. 301356:05G0Y. 3MEHINSGO0L 3MIBVOGOIES0.
VDESMRMaJa0

Fobs 3scrsgersggol (7.1) gmeddnmol 38 30(3900bsL ©sg3306-
s asdmyzgmzgsems M[(E; - ME()(E; - MEy)]. 3 Lowowgl gfmegds
Ei s & Yg8mbzggzomo borowggdal jmzstosgos ws cov(,
2) Loddmemmmo smabadbads.
&) 2 obodoy

33609500,

cov(&y, &) = M[(E; - ME)(E; - ME,)].
3J9sb  dsmndadogndo mmEabals ;mgolgdsms 3edmygbgdom  sc-
gomo dobsmgdas Fgdmgao BmEBTnms:
cov(&y, &) = ME,; &, - Mg, ME,.
(3bs0s, Ged

cov(&s, &) = Dg;
s 6gd0ldogHo &, ... , En Fg8mbggz00m0 bowawggdolbsmgol

D(E, +.tE )= éngi +2 % cov(E,E)

1<i<j<n

(71) gerxdqemols 838 303900L5L 39B3969m, B3 o & o &
©sder3098gmo  dgdmbgggomo Lowopggdos, 35806 swaomo 83l

cov(&, &) = 0 (CAY

Bemmdsh. dgorabgdnmo  ©gdumgds Lsdstomasbo séss. gbsd-
mms, 390039300 bowoeggdl ool gnbombsmamo  3sg8oéo
30 9OLgdmdegl, dsa@sd jmgstnsos dsoby bymals Bmmo agmb.

30350, dsgsmomse, & ©s & msdergzomgdgmo Fgdmbzgzoma Lo-
0g9808 s, 33sLmsb,

Mg = Mg, =0.

sgboBbmm &3 =E1&,. 3bogos, &1 s &3 ©sdmgorgdamo Bydo-
B393000 Logoeggdos (3sts 08 GMogosmneo Fgdnbgggols, Ge-
qbss &1 = const), dsgcsd
cov(&y, &) = ME; &; - ME; ME;=ME;"ME, = 0.
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83356000, o cov(Ey, &) # 0, 35806 & s & Bgdmbzgzomo

booeggdo ©s8mzoegdagmas. & s &; Fg8mbggzom Lowomgms s-
dmgogdnmgdol  baGolbols Gobmddog  dsbsbosmgdmase  gsdmo-

996908 gmégmseigool p=p(&1, &) 3manoEogbBo, Gedgmoa
3960bsbmggds
cov(§,,E,)

( 19 2)=
PErS) = e, pe,

8.2)

Bergrmdoo.
3I5ILSCO0L 3MIIB0CNIESOL DV30LISIS0
19 jp|<1.

20, o & s & 358mbggzomo Lomowggdo ©sderopgdgmos, 33306
P(&1, &) =0.

30, ‘p‘ =1 35806 s Fbermme 33806, Gemegbsg &1-bs ©s - Bm-
ol ghmol Feumo  smdsomdon sGLgdMdL GHgozo 3938060,
9:0. 3m0dgd6gds olbgmo a#0 s b 3xwdoggdo, B3 & =al, +b
(00.5.).

R3IG3INGIBS. Fgdmzgommn smbodzbgdo:

_ E:31 _ME.)I
e,

_ &2 _M&sz
N, = DL, .

3boros, G0d
Mn; = Mn; =0, Dng = Dnp = 1.

segamo dgbsdhbggos s3égmgg, Gmd
_ cov(§;,E,)

M, = =p(E,.Ey).
M. m pE,E,)
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10 0305938 333m3obscrgmdls
0<D(M;2nz) = M(n;iny)’ = Mn,* + Mn,*+ 2Mnm, =
=2(1xp(& &2))

B ememdoesb, Bogom 20 ogoligds go (8.1) s (8.2)-wsb.

@338 30(3900 83-30 030lg0s. godzsm, & s & Bgdmbggzom
booeggdl dmeals [egogo 3sgdodo s6lgdmdl:

E1=a&, +b (0.s.) a=0.

3m36036mom
ME; =a s |/DE, =B;
35806
E,—a at, +b—aa—-b a
p(&1,8,)=M=2 22 =

B ab ol

a’qu ;303‘3'33.50), 6d ‘p‘ =1. 3md3.>m, 853&@00).5;3, p=1. G’boggoo,
6nd
D(ni - M2) = 2(1-p(E;s &2))=0.
sdgresh  ©s  ol3gMbools 1 ogobgdorsé  dogomgdm, Gmd
Ni—MN2 = const (o.s.). Lagbgdoo sbsgnmponsm, ghool Gomo
semdsommdon FHxgog30 3933060 sGLGdmdL ds3abs(y, GmEgbsg

p=-1:1m; — My =const. (0n..). A

ISILI3I30
33 376430 Rggb dmgoygsber 360336gmm3zsb B MEMdgdls dsmy-
35803760 mEabalsmgol, GmImgdos Lol gdsd ndse asdmayggby-

35 OMgmO(3 sedsmmdol mymE0s8o, oby dscgdsBogn® bsemobdo.
1. B330BI30L ISMRMBS. gmggmo ©segdono X Gozbzolbsm-

30b saomo 8zl gEmEemdgdl:

: Mg
P{w: ‘é(co)\ >2x}< - (8.3)
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P{o: [£(@) - ME| 2 x} < lzf. (8.4)
RIIGINGIBS. 335J3b

‘&‘ = ‘E-"I{oo:\&\Zx} + ‘E-"I{oo:\&kx} 2 ‘&‘I{m:\g\zﬂ 2 XI{m:\&(m)\Zx}
3Jocesb
Mg > XMI{m;\g(m)\zx} =xP{o: ‘&(oa)\ > Xx}.

(8.4) Bmmmds doomgds 3okggmo NBmE@dapst gmgdgbde-
ragma  3360s4dbgdom. A

F3308730L  mEmenmds (8.4) 330h39698L, Gmd oy @ab3gHlos
(30698, 35806 1-06 sbemb semdsmmdon Fgdmbzggomo Logowols
3608369emmdsbo magl ag@ols ME-ols dsbenerdgaemdsdo:

P{co:‘E_,—M&RX}ZI—D—?.
X

2. 335 G0-30730-536053M3L30L ASMLL(MdS

3030, & © & olgoo  9gdmbggzomo  Lorowggdos, ©md
ME,*<o0, ME,’<00, 35806 MIE,&,| <o s

2 2 2
(Mg, &) < Mg, *Mg,”. 85)
RIIGINGIBS. s373350, Gmd ME;*>0, ME,">0; 35306 (8.5)
QBHMEmds dooegds Z‘ab‘ <a’*+b? BHMmmdoEsd, oy dskdo Rsg-
L3430

\/ M§1 \/ M%z

s Jg8gy 930m380 ™E0gg 6sfomol dsmgdaBogn® emabl. orgzo
M§12=0, 33306 dsmgdsBoznco mmeobol VII ©s IX ogzobgdals

dsgmoon ME; £,=0, g.0. (8.5) saégmzg Bgltrmmadmmos. A

3. 036LIGOL JSMRMdS
oy ME s6bgdmdl oo g(x), xeRY s8mb6gjomo ognbi3059, 35806
2MEM(g(E). (8.6)
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R33G3INGI3S. o7 g(x), XeRY  ognbizosl  aoshbos  g'(X),
g'"(x) [omdmgdnmgdo, 35806 g(X) gubiz00b 83 bbgJogmmdogsb
293m30bsgmdls g''(x)20 6gd0Ldogmo X Faddomalsmgol. dsds-
basdy, 6g30lidogho a odFoealbsmgol

2(6)2g(a) + g'(@)(&-a). &.7)
oy 33 MBHmmedsdo a=ME s s30m90m domgdmmo B ememdols
6039 bsfomol dsogdsdognd mmeabl, dogomgde (8.6)-k. Be-
3@ 3500b393880 (8.7)-0b by33mse brs gsdmzgoyggbmm ol gsd-
3o, G0 gmggmo $8mBbgJomo g(X) ggb0o0bamgol @s gmggmo
a Goodomalsmgol dmadgdbgds obgmo ¢ dyedago Gosbzo, Gmd
6g80L3oge0 X-oz0ls
g(x)2g(a)+c(x-a). A
4. £208336M30L ISML2MdS
Qag‘a'aaom, 6md 0<oc<[3, dsdob

(i) < (mig? ).

338 jo(3900bomz0b  0gblighbals BmEmdsdo wbos sgommem g(X)=X
3dmBbgJomo ognb308 s ‘&‘a 3gdmbggzomo Loeoagey. A
0337630l B MEmdoEsb  338m30bstgmdls dgdrgan g o:

B/

oy & 99d0bggz0m Logowgl asshbos K-géo togols Lsbtrnmo 3edg6-
B0, 8s806 sl aosBbos K-y bsgmgdo Gogol ME™, m =1, 2,..., k-1
93968 9%0.

§9. 3003000 3565¥NRIdS KRS
306M3000 35MAISSN3IAHN LLMKD60

L godzem, (Q F, P) smdsogéo boghpgs ©8 bomdomeds
BeF olgmas, 6md P(B)>0.

asbz0bommm  sbsgmo  smdsorgdo boghigg (€, F,Ps(), boss
Pg(A)=P(A|B), Ac¥F.

30d3sm, E=E(w), e, (Q, F, P) boghzgby  asbbsBmgernmo
d580bg930m0 Lowapgs. (3bawas, ogo 0dbgds saGgmzg Fg8mbzgzemo
boorg (€2, F, Py) semdso® bogh3gbgos.
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B3I6LOBRIMHS 9.1 (Q, F, Pp) smdsorné Loghggby & 3gdob-
393000 borowol dsmgds@ognd mmeabl gfmegds 3oMmdoma ds-

093sBog60 moecbo B 306mdom ©s  s@0bad6gds  Loddemmmoo
M(¢|B):

M(|B) = [E(@)P;(dw).
Q
Pp(-) Bedol 206LbsBmztomsb 3e3mdmabstrgmdls, Gend

M( | B) = [E@P(do|B) = - [E(@)PdoB) =
3 P(B)4

1

3m360d6mm
M(&;B) = [E(@)P(do),
B

8.0.

M(|B) = P(IB)M(&;B).

segamo dgbsdhbggas, GMI ggubz0s
F (x| B) =P, (¢ <x)=P{£ < x| B}

stals (Q, F, Pg)-bg gsbbogoamo & Bgdmbzgzomo Lopowol gs-

6sGomgdols 396 ](300.
336LOBR3IMS 9.2, Fi(x|B) ogmbjgosh gfjmegds & gdmbgg-
3000 Lopowol doGmdoma as6sfomgdols gubjios B — Sotemdoom.

M(E|B) Bgodemgds Bsoffgdmb, bseos, saégmgy 8gdmgao Laboo:
M(|B) = J'Xng (x| B).

(2] G-&Qaabﬁ)a G( E_,) (G( &) sé0ols G-aq»agbﬁ)a %’06)8(')5860;:)0
439mos E‘,'I(B), BeBY, tskolb bod@sgmgms  gmmdmomdalisgsb,

BV — dertrgeals O-sgmggdtiss maMdbg) sdergoegdgmas B bom-
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dogoedaty (g.0. IA(®), Aco(§) s Ip(®) ©sdmmz00gd9mo Bgdmb-
393000 Looawggdos), 35806
P(A)=P(A)

6930L30g60 A€c(E) Bromdagnmdalismgol.
353sbssdy,

F (x| B) = F(x), M(§|B) = Mg, M(E;B) = P(B)ME.

30),:]3.30), {Bn} meaOmebmé 01530)0 803;3335)0’)25.5.5, &)(")8
ngk =Q, B, N B, =0, kzj, P(B)>0, V85306

m

ME = [E(@)dP = Y, [E(@)dP =Y M(&;B,) =5 P(B,)M(%/B,).
(9] k=1 k=1 k=1

=1g,

hggb dogomge  dsmgdsogndo  memeobobsmgol  bemmo s -
dsmmdol goGmIygms.

3535¢20000. gmggem, & Fgdmbgggomo bogogomn obmdgds Geody
LobBgdol (3gdsboBdol) o3q630mbotigdol AM. (36mdogos, G
boliggdsd 0d9dsgs @ Mol as6dsgmmdsda. Gegmeos Loliggdol
393smd0ls  sthgbommo bsbgyMdmagmdol gsbsffogrgds? Gel ool
dobo dsogdsBognéo emwabo?

absros, B3gh mMbos 3mzgdgdbmm P{E-a>x|E>a} s M{E-alE>a).
3378350, 63 P(a)=P{E>a}>0. 35806 bgdmmn dcmygsbomo gme-
demadol dsgmom sgfgto:

PiEra > ap =20t )

P(a)

2

M(Z‘;—a|§2a)=l)(1a)? xdF(x + a).
0

9m304396m00  gJlidmbgbs0am o asbsfommgdols dgBoe LaobBgMgbe
0z0b90s. gmdsem, & asbsfomgdmemos 9Ju3mbgbzosmmmo  396mboo:
0, GmEs x<0
1-e™, @ogs x20, A>0

Fy(x) = P{g <x} ={
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org Loliggdol gmbizombomgdol em & asbsfomagdmmos gdl-
3mbgb(308em G0 3sbmbom, 3580b

P(x+a) e 0+

_ oM _
@ evabL = P(x).

Ple-a>al&>a}=

A3 3bgrsgm, Gmemdol dstrxggbs dbsdry o6 360l sdm-
3ogdnmo a-By, go. LobBgdol dndsmdol wsehgbommo Bsbyedma-
3030l gsbsfommgds gdmbgggs sbsgma Loliggdol dvndsmdals bsbymd-
mogmdols gsbsfogmgdsls.

2. godzsm, (Q, F, P) sdsorné® LogMgby dmzgdnmoas ™o
E=(E1,nE) ERT @0 N=(N1,-.Mm)ER™  Bpovbgggomo  goddeeio.
org PM=x}>0, 35806 306Hmd0mo semdsmmdols gm@dnmol dsemon

s3fg00:

Py eB)n(n=x)
P{teB|n=x}= { }.
Pin=x}

gl gmedngms  gstasgl AL, Gm@Es PN=x}=0. 3o6Hmdomo
smdsmmdol beagso gsblabmgMs bymol Bmmo smdsmmdols djem-
67 brmdomemdsms  gmsbgdol dadsrmr 0ygbgdl bmdsms  mgmool
Gorgee 83350 s ] dmygsbormo o6 0g6gds. ©sg9830m, GMI §
©s M 39J8™G98L gsshbosm ghmemdmogo gsbsfomgdol Lodzzéagy

f(x,y)=~fe.n)(x,y), XeR, yeR™.

godzem, K K:eR™ 39305 3968600 y — Foodomby ws 26
Logtdols Godmmo. sgndzsm, Ged
P{neK:}>0, Vee(0,g).
35306
[ [f(x,y)dxdy

_ KB
P{EeB|nekK_}= f jf(x,y)dxdy . 9.1)

K RY

30d3sm, €0. mongdob gzgms (emgdgaol Bmdol sbBGom) y-oz0l
36 gdmdl (9.1)-0l bemzgsto s ob Hmeos
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[f(x,y)ax  [f(x,y)dx

ffoydx ()

Rd

) (9.2)

'lsa;gao fn(y) ool M — '3380)1583300)0 33,:]@)(')6)015 aoﬁo\ﬁ'ogaboh Lod-

336039-
3969360308 domadnmo 3s8mbsbymgds wbes dogommm  3omdo-

00 3mdsmedals as6LsbmaHgdac.
3S6LIBR3GS 9.3. {£eB}, Be3B’, bromdogrmdol  306Hmd0m0
3mdsmmds {N=Y} 306mdoo gffemmgds 3sdmbsbrmagdsl
If(x,y)dx
P{EeB|n=y}="*——, (9.3)
f.(y)
Lo
f,.(y)= Idf(x,y)dX-
R

(9.2)-0b Bséryggbs dbstrg gstraegl sbAL, Gmis f(y)=0. ds-
2683 smdsmmds  adobs, Gm3 N 39ddmEol  360dzbgmmeds
»P3060gds* Ny={y:f;(y)=0} Loddsegmgdo Gamols Gmemos:

N

n
b gstgdmgds a38dmgal Ledmsmadsl ogbmtinGRmmo agmb (9.3)
gmednmol asbnbsbmgtgmmds s Fgdrgado Rsgmzmon, GmI
P{€eBn=y}=0, oy f,(y)=0.
(9.3) gme3nmsl Bgodemgds dogige Bgdrgao 0bBG3MgBz0s:

org gdmbzgzom  39ddmems Fyzomb (€M) odze  asbsfomgdols
bodigmogy f(x,y), 85806 sALgdmdl fem(X]y) 3odmdomo Ladzghagy

€ 39dB060b asbsFomadols N=y 306mdon ©s ol gsbolisbmamagds
RmOImon:

f(x,y)

. 9.4
f,(y) O

fyq (x1y) =
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(9.4) go®dnmopst 3s3mdrobsGrgmdls, GmI
F(x,y) = £ (X | W (Y) = £ (y [ 0 (%)

3o6mdomo  asbsfomgdol  Lodzgtogg f(X|y) Goddmsmyqbls
6303y a6sFomgdol Lodzgemoggls R*-3o:

Fin (A1) = [fen (X[ Y)I; [fy (x| X =1, Gogs yeN.
R

336LYBR3MHS 9.4. F;GRI dqdobgggzemo  Logowol  3oMmmdomo
3009358039600 memEobo M=y 3odmdon gfmwgds 3sdmbsbymgdsls

m(y)=M@E[n=y)= [xfy (x| y)dx,

bome  3o6mdomo Eob3gdlos —

DE[M=y)=M(E-ME[n=y)*/n=Yy).
oy M[E[<0, 3sTab 3oGmdomo  JsogdsBogmto  gomeabo

M(EN=y), g3s6bsbmgtrnmos ygzgems yENi-bsmgol, Lowsg N olg-
00 Lodtsegmgs, Gmd P{NeN}=0. dstromss,

ojxf(x,y)dx
ME[n=y)= W,
335L;3b,
[JIx]f(x,y)dxdy = [| x| f, (x)dx < 0,
sk Geid,

jxf(x,y)dx
z=M(EMN=Y)-b gfoegds E-0b mM-by Ggacdgbool  bgosdakol
2308 mmgds. 83 o600l oMo 00530 damdsdgmdl, G™3 T

< omonddol ggzgms y-bsomgob.

35300b3930m0  39dB@G0l  3603z69mmmdals  306mdom  gebalsbrmg@nds
£ 3580b3g3000 Lowool 306Hmdomo bsBgsemm 3603369mmds.
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3. 306mdomo 3smgdsBogndo mmpobo Gmameg
d98mbggzomo bopowmy. gbgobomme Bgdmbggzemo Lopanmda:
f(x ) = T, (6Y)| _» MEIM) =ME[n=y)|_,.

300 feowgdgb 3ommdomo gsbsfomgdol LodzzMmozgl s dotm-
3000 Bs0gdsBhog® @mEabl T 306mdom. dsbosb ol gsmgdmgds,

603 fn(x]y) gg6dces {y:yeNn} Loddsgmaby gsblsbmatmmos,
6900LdogMse 36  3358mdL  gublsgmmtgdam e,  gobsowsb

P{neN,}=0. as30blgbmm, 6m3 dgdmbzgzom Lowopgms Gmmemds
603bogl dsom 533038 gbBmdsl.

M(EM)-ob 36bsbog@oresb 333mBrobatigmdl, Gm3 M(EM)=g(n),
g(y), YER™ dctrgrmols ogmbizoss. dsb 3ssBbos Bpdrogao ongoligds: 6g-
30L3ogtr0 F90mbsbrmgérmmo h(y), yeR™, dmégmol g6j300bsmgols

Mh(n)E=Mh(n)g(n). (9.5)
dsrongma(3,

Mh(n)g(m) = [h(y)g(y)f (v)dy =
= [ [h(y)xf(x,y)dxdy = Mh()E -
F9360bmm, Gm3 (9.5) Fomeds gombsbse  goblabmgHegh
g(Mm) Ygdmbgggom bLoporgl. gb 0dsl 6086sgl, Gm3d oo (9.5)
b&gmegds oo g(y) s Z(y) ggbdgoobiogol, Gmame 36
mbs ogol Bmdspo Fgdmbsbmgdmmo h(x), XeR™ gmbiisos, 3s-
b gHool Boagmo semdsmmdon g(M) = E(N). w338 30gmo gb.
33°dat
Mh(n)§ = Mh(n)g(n) = Mh(n)g(n),

3Jocesb

Mh(n)(g(n)-gMm))=0.
83130, (™I,

h(n) =[g() - EM)]- 1. (@)
bosy L(@)=1, oy [g(M)ISc @ [E(M)Se ©s I(®)=0 Gobssxd-

g3 97dmbgg380.
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dogomado
MI, [g(n)-&m) [’=0,
bsogesbs(y

I |gm)-gm) =0
0omddols sz0mgdmse. asesgogm 38 Bmmedsdo bomgsay, Gm-
(38 €, dogomgde g(M) = Z(N) mo0dols smzomgdms. A
ob agddo, Gmd (9.5) Hognemds (3omlsbse aublsbrghsgt =g(n)

98033000 Loorgl, a3sdmagl Lsdnsmadsl dmgoggsbmor M(En)-ob
%maoggo 3.5515.5%(336.).

336LIBRIGS 9.5. § 3g8mbzgz0m0 borawol M(EN) 3omdomo
dsogdsBogmco mepobo M 3obmdom gfimegds g(M) Bgdmbzgzom
boogl, Lsws g(Y) obgmo dmegmols gmbdioss, Gmd 6gdolda-
960 833mbsbrgdamo h(X) dmegmol ggubisoobsmgals LG mmegds
(9.5) Bommds.

Bq0dmgds  gohggbmm, Gmd, Gegs MIE|<o  3oGmdomo  dsong-
dsogméo mewobo M(EN) gmggmogols sGbgdemdls.

oy @(x), xeRY, 6303y dmtgmols gbd(3098, G@Imalimgobs(y
M|p(E)|<o0, 35806 swaomo 543l Brmmdsl

M(e(8) [n) = J; P(X)fy, (x| n)dx (9.6)

338 3o(3900bsmgals  Lszdstolos Bg3sdmfdmm, ®md  (9.6)-ob
3613968 388mbsbmmads 33sgmnomadls asblsbmgds 9.5-b.
(9.6)-0ob 33653965 sty sm3z60T6mm g(MN)-000. 33543
Mh(mg(m) = [hyegWf,(y)dy= [ [h(y)o(x)x
R™ R™ R?
x fo (X | Y, ()dydx = [ [ h(y)e(x)f(x,y)dydx = Mh(n)o(§).
R™R?
33335600, (1) Lopowy $39s39mx30madl G(E) Bgdmbgzggomo Lo-
ool 306Mm30m0 33mg3sB03nc0 mmEabol M —306mdon asbLsb-
@36L. o (9.5) BoememdsBo h(y)=1, 35806 dogomgde:

MM(En)=ME. 9.7
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Rsdmgmgsmmma doMmdoma dsmgdsBognco memeabals mgaligdgdo:
1. M(C)=C; 2) M(CEn)=CM(En);
3. M(C &1+ Cr&yn)=CM(§iIn)+CoM(&2n)

4. o & s M sdergz0pgdgmo Fgdmbzggzomo bowomggdas, 3s-
Bob M(E[n)=ME;

5. M(Eh(m)M)=h(n)M(En); 6) MM(En)=ME.

306mdomo  dsmgdshognto mmEobo 360d369mmgeb Bl os-
353mdL. gb Ao Es3s38005dnmos gho Jbgegdsemn® ;ozolby-
33L;a6.

303300, &, M1, N2, Mk 8g8mbgggomo  bowowggdos, s3sbasb,

30d8mG0 MM, ..Mk 0333063708008, beymem & Bgdmbgggomo Lo-
©0E)  3GE33060350s0. LsFomms Bggzeggelme E-ob 360836gmmds

N-39J&™Gob LsBnsegdoon.
gL 603b6sgl, GmI Mbres dmadgdbml m(X)=m(Xj,...,Xx) FN6J30s,

Gedmobogobsy & =m(n) Fgdobzgzomo Loworpg Gog Bgodemgds
6sgemgdore as6lbgs3qdmmgl E-a6. &E& dosbeomgdals Lobylgol
Beds  3sdmzgoggbma M | é—§|2 — baBmemm 3390638 nmo  gsc-
3bMs 3 s3m(3006s Rsdmgagsmadmm sy godzeom, M|EP<co. Kk -
330l dmégmol  gubjgosms H  3msli8o,  Gemdgmosmgols
M|h(1’])|2<00 VheH, +brs 3m0dgebel obgmo m(x) eH, 6md
MIg-m(@)["<sM[E-h(m)[’, VheH.

sbgmo  m(x), xeR", gbdos sOLgdmdl s ol M(E|ni=xy,
MN2=X2,.0,T=Xk) Gg3G9Lb00L 36300 Bememas. s,
MIE-h(m)*=MIE-m()[+M((E-m(m)(m(m)-h(m)+M(m(n)-())’".

(5) s 6) mz0lgdals dsgmom, dogomgdor:

M(&-m(n))(m(n)-h(m))=M(m(n)-h(n))M(E-m(n)|n)=0.
d53sbssdy,

M[E-h(m)*=M[&-m()*+M|m(n)-h()’>M|E-m(m). A

30300, (§,n) 3s6sFomgdagmos bmdsemmto  3sbmbom, d-
ol asbsfomagdols badygztoggs

127



1 |:(x—m1)2 _

fe, (X,y) = exp{—
. 276,6,+/1-p° 20-p*)|  of

_zp(x—ml)(y—mz)+(y—mz)2}}.

0,0, o)
(9 .4) t{;mﬁ)a‘aggo'ls dag:)om QABVSF)O)Z
1 x —m(y))
fy (x1y) = Hexp{— ‘2‘”2}
J2n(1 - p?)c? 20,(1-p")
bagos(s
O
m(y) =m; + —p(y —m,).
SF

33306 gsb6LsBmgms 9.4-0l dsgmoor dogomgdo:

M@EIn=y)= [xfy,(x|y)dx =m(y).
org DN>0, 35806 E-ob m3Bodsgmmeo Bgisligds M-oo obgds:

M(E ) = Mg+ <= i v,
n

396 III msg8o obBgacrotigdol abom Bogomge ™o & w©s &
sderygorgdagmo  Bgdmbggzom Lomopgms K880l asbsfomgdol gxb]-
300b gs3mbsmgmgmo (6.1) geoGdgms. 0303y BmOdmol dowgds
dg0dmgds Mgem IstBogse (9.7) gmednmol gsdmygbgdom.

oy, P{EFE<x} o0l I(E;+E,<x) (I-0brozsgmtas)
dgdmbgggomo Loroeol dsmgdedognéo mmeabo. 30bsowsb

MUIE, +E&, <x)[§, =t)=MI(t+§, <x)=
=P{t+§, <x}=F, (x-1),
sdo@md

P{E, +£, <x}=MIMI(E, +&, <x)|§,]= [dF, (OF, (x~=1). &
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0530 V

3J30Mb633300) LOKOKRINMS ININA3H(MBOL
363352 Md50L LA IIBO

§1. SRL350MMB00) 3JdORMBY

B3I6LIBRIGS L1 (QF,P)  smdsornéd Loghgnby as6Lsbms-

Grgem  398mbggzoom  bogowgms &i, &y, ..., Enyer. 3009360008 gfer-
gds & Bgdmbggzomo bopowolsjlh smdsomdon 3Mgdswo,
o 6530LdogMo Esrgdomo € GAobzalsmgol

P{o: £, (@) —&(@) > e} >0, Gogs n—o.

999mbggz0m Logopgms &, 308wg36:mdals § Bgdmbggzomo Logo-

olsggh semdsmmdon 3Hgdspmdsls smgbodbagm sbg: &, —L e
30309433600 3gm3smmdon 3Bgdsemdol dotomsro mgzobgdgdo.

10, 30J3, &En —P)§ s f(x), xeR' V43080 FNbl3008, dsBob
sz, 30dzsm, I obgmo Lsbémma ab@gézsmos, God
P{O):Ej,((o)el}zl—%

[26
Plo: [, (0) - &) < 8} > 1—2 Gogs 1N,

39903
‘f(xl)—f(xz)‘<s, oy ‘xl—x2‘<8 © Xl

sJorsb ugfotho:
P{o:|f(§,)-f(€) <&} 2 P{o: 5, (@)~ &) < 8,&w) eI} >
Pl{o: £, (0)—&(w) <8} —P{o:E(®) eI} 21-n, Gogs n2n,,
36 Gs(3 030399
P{w: \f(&n) - f(é)‘ 2g}<m, Gegs N>ny.
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19056 3080800B3rgdls, G o
€, —® 5¢=const
s T(x) 9Gy3080 BmB0ss, 85B0b
f(&,)——f(0).
20. gongson, f(x) wfgzado Bmbdgoss s
&, —M,——0, n,——n,
35306 F(&,)—F(M)——0 (00538 30i390).

30, gd30m, deazgdnemos M BPorbgggeo Logagms £ k=1,m
303009335 s, 33sLmsb,

k P k
g™,

oy O(Xqy eee 5 Xm) R(m)-%;] as6LsBmzGmo 9Fy3gdo Bubioss,
35306

oEL,ED ..M L soE®,e?,..,™).

305 338303909 1001 3Bagmaoycos.
40, oy &, —P)f; s Plo: \F;n(oa)\ <cj=1 gmggemo n-mzgols
s GHmdgmady ¢>0 Gobzgdolsmgol, 35806
lim Mg, = ME.

n—oo

d936036mm, B0 slgzg

P{w: ‘E;((o)‘ <c}=1.

oy, godzsm, f(x) obgmo 9fyzade  gubigoss, 6mI
f(x)=0, Gogs [X<c s f(x)>0, Gogs |x|>c.
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35906
P{®:f(€,)=0}=1 ws 190l dsgmom f(§,)——>f(E),
353sbs0sdy,
P{o:f(®0)=0}=1 ©s P{o:[E(®)<c}=1.

30]30m, sbes I,(8) 0bwogsBmEos {0):‘?;“(0))—?;(0))‘ >0} Lbod-

63em0l, ds80b
&0 —§ <8+2¢I,(9).
8Josb dogomgdm, G

Mg -ME[<ME —&/<8+2cMI (8)<

<8+ 2cP{w: ¢ (0)— E(0) > 8},
353sbosdy, -
lim Mg, —ME| <3

n—»e0

Geame03 o6 bos ogml 5>0. A

BS6LHIBR3AHS 1.2, aabmbgs, 6ed '3330)1338300) 'lso;goggamo
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35806, Ga(zs 6g3alidogo €>0 Gozbgzolbsmgols

P{o:supl§, (0) —&(@) 2 &} =0, Gmgs n—>wo.  (4.2)

m=n

R3363063I3S.  bpmdogmmds  {W:Eu(0)>E(®)} Fgodegds  sbg
RogFotrmo:

(018, (@) > &)= NU N{o:[E, —&sll(}. (43)

k=In=Im>n

146



3s300m3(3, bemdogmeds
1
Ani = N {018, (@) -E@) < 3

m2n
60Bbagh  [E, —E[ <Kk mBommdol  Bgbtrmmgdsl, Gemgs m2n,
B, = GAn,k brmdomads 6086536 olgmo N-ol s@&bgdm3sk, Gmd
'agbﬁ)'t;l;ggabo Em —E <K m@ommds, Gogs m2n,  boge
AB, brodommds — gagms k-ogol sélgdedl obgoo 1, God
k=1

Gemgs MmN dgliergmagdaeoos ‘E_,m —E_,‘ <k™ QBoEmds, g.0.

s

B, ={0: lim, (@) = (@)}.

k

I
—

(4.3) Bemdommdol Lsfobssmdpgam brmdogomdss

o:5,@bpEi=U N Ulo:k, (@-&w)|>k™}.

k=1 n=1 m2n

adobsogals, G@3
Plo:§,(0) » &(@)} =0,

sg0mabomo @5 bsgdsbobas, Gmd gagms k-mgob
P{ @lmgn{m | (@) E(0) > k“} -0, (4.4)
beogmen, hoeashgs
Ufo: €, (@) - &) >k} = {o:supt,, (o) - &) >k},

m2n m=n

33083 (4.4)-sb 333c80bstrgmdl, Gmd 6330L80gMo k>1-m30l
lim P{® : sup§ , (0) - E(@) >k '} =0,
n—»o mn
Gemdgmog (4.2)-0b Beamdsgnemgsbos. A
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MIMGIBS 4.2. oy 3§ 36030
z P{o: &, (@) - &) > )
gmggemo seqdomo € 6)0(31;301»07301; 3690505, 3330b
£, —2E.
R33G306I3S 333mB0bsrgmdl mgmcigds (4.1)-sb, z0bsowsh
P{Uto: £, (@) ~&(@)|> &) < z Plo: &, (@) - E@) > 8} >0,

ﬁ)mGo n—»00. A
Fgbodabs. 0.5. 3r50500B0Esb 333mMBE0bsAgMBL serdsmmdon 3Gg-
ds0mds, dSMI0NE(3,

£ (@)~ E(@)> e} < {w:sup

&, (@) &) > &}

{o:

F506bgd0m  gdmgdsl sgomo sGs 8dgl. demgoggsbme dsgsgma-
0o.
30d39m, 9mgdgb@e@rnm brmdamemdsms Loghzge
€ =10,1], F= B P = ).

A :(n—zk,n+1—2kJ

3m3603bmm

s goigem, 2k<p<®,
39630bomeo Bgdmbzgzom Logagms §,(0) =1, (®) 303my3-
635, Gogsbsy (0,1) 0bBgMzeemBo dmmaoglgdnmo b6gdalidogho €
Go3bg0bemgol sgomo s73b
Plo:[¢, (@) >e} =27
Berumemdsl, sdoBmd
&, (@)——0,
35359, 83539 OO,
P{o:&, (o) » 0} =1.
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0gmégds (4.3) asdmggbgdol  Lsogrmbgdspome ©s3398303Mm0
deadrgmol  mgemdigds, Gmdgmo getwmdomo LobdoGol o.s. 36g-
3500mds580 damdstrgmdl. gl mgmegds medmgmemgol gsdmogdg-
e o Gobzms 3sbmbol 396dm Fgdmbgggebsi Fetdmewaqbl,
Amdgmbsg 3939(36md0m 3mdEgzbm 3s(rs3Msegdo.

5MGHIROL 0)AMGIS. godzem, S, — ,,[sMsFgdsms™ Gomeg-
6cmdss MG dggansbo N Esdmyzogdgmo (3ol EAML, bewmen p —

»[96358)900L seudsmmds (3emggnmo (3ol O™,
35306
Sn (2]
Tn_o 5p.
n

R3IG3NCIBS. S, Foe3mzgeaobmo N G0 AmEs3M 0w dgm
dgdmbgggom Lopopgms xsdol Lsboo:

Sn=§1+E_,2+"-+§m
bagos(s -
P{w:gj(0)=1}=p, P{w:{j(0)=0}=1 - p, j=1,n.

30bsGagdmmm  Sp-ali sbgmo  xsdol Lsbol Gaedmeagbon s

'333&93.515(')0)
S ) S Y1 (a !
M(“—P) . 335d3b M(“—Pj =4M(Z(§ P)j =
n n n =1
- L A me-ptee-p 5)

n jrtectin=4 i 1da e !

(4.5) %3380 ol {36900, GMBmgdoz 9Am 0363353zl dsob(y
dg0393L 3oMggem batrolbBo, Gommos. gb asdmdrabstigmdl &y, &y, ...

38mb393000 boroegms sdmz0pgdmmmdowst s M(§; — p) = 0
Bmemdopsb. s33396@, (4.5) Bmemmdopsb gmgdnmemdo:
s, ) 3
M[n—p] =n" zM(a —p) o0 3 Mg -p)' MG, -p)’ =
<1<J<n

n(n

=n" MG, -p)* +3 (M(?%l -p)’)’ =
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2

=n"(pq* +2p*)+3 (pq)* <en?, c=const.

n(n-1)
4

sbms, oy 38304906900 Bd0dg30l NBHMEIMdsl, ygmggmo €>0-mgzols

33aJ6g3s:
> a} = P{w : S

n

S—p

P{(D: S—
n n

3Jgrsh (3bswas, Gm3

S,
— P
n

ZP{(D: > 8}
n=1

736030 36905008 gmggmo srgdoma € Gozbzolsmgol s, dsds-
bosdg, Bgdmo sddgogdnme 4.3 ogmegdols dsgmoo dogomado,
6end

an (LR
—>p. A
n

§5. 399N IGI>IT LOX &-NGBL3NS 356(M60

30 dgsm, (Q,F,P) sedsogéd Loghzgby demzgdnmos Lebégmo
330198504160 meabol 3Jmby Bgdmbzgzom Loworges &, &, ...
30009361073.

BI6LIBR3GS 5.1. Bzgb 308g300m, G0 &y Ezy vee 5 Eny ooe Tgdon-
b3g30m  Looegmns d0dwgz@mds gdm@homgds g3 sdmogé gd e
o Mogbgms 356mb6l, oy

n?YE —nT I ME, —= 50, (51)
i=1 i=1

B0z bagdstrols 306m3sl (5.1) msbsgstemdal Bglitrmmgdolsm-
30b  admgzs  3mmdmameimgol  mgm@gds, Gemdmol  sdd3ogds
99©e6mds dologg NBHMEMIsl, GHmIgmai FoMdmseagbl Rzgbmgzgals
35035 (36m30mo Rgd0B8g30l BMEMals asbbmgsrgdsl.
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03M&HI3S 5.1 (3MRN3M3IMAHM30L  ISMRMBS). oy roo-

9608303009890 F78mbzgz00 Lowowggdl &i, &2, ... 5 En aoshbos
Lsliergmo dsogdagoznéo mmeobo s ©oldg@bas, 35306

Ploimaxt, @) - MG @[22 (52)
bogos(y
e =Ei + &+ + &, k=1,n.
R3IGINGIBS. Brmgsemdol Fgnbomwsgse Bzgb Fgagzadmos cs-
379350, A3

ME=0, k =1,n;

gm39emozols Fgodmagds Ex-sb gemsgorgm Ex — ME-bg. gs630b0-
mmo dgdmbzgzomo boworg:

v=min{k G| = x}.

040 max‘(;k‘ <X, 35806 @sg7d370m, GmI VvV =n+ 1. Gopgs-

1<k<n

b3

CIZ. 2 Cf,kZI I{v=k}’ s3ocd MC121 2 kZl MCnt{v=k} =

- kz_l ME +E& +ont & +E g+t E) Ly 2
> ZIM(é’;,1 +&y + et E ) g, +
k=

+ Zé MG, +&, +oe +E I oy - (Eyyg +oe+E)-

Jgdmbgggomo  boworpg Iy sdmgoegdmmos  dbemme
Eis E25eee 4Bk Bg0b393000 Loowggdby, $3ogmd (§; + & + ... + &y
Ly-ig o6 360 ©3dmgoegdnmo &ty Exizy oo » En Bgdmbgggom bo-
org)dby ©s, sdogm3d
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ME; + &+ + &g -+ G T o T E0) =
=ME; + &+ + &g MG+ + &) = 0.
gobsosh Ci>X, Gmgs me{m: v=K} s

P{®:v <n}=P{e:max{,|>x},
1<k<n

sdo@md
\Y (o kzl MG, =X P{o:v<n}=

=x"P{o: max‘ck‘ 2x}, go. Plo: max‘Ck‘ 2 X} < A

Dg;

1<k<n 1<k<n x2

sbems 33998 30me  gedmogHgdam o Goibgms  3ebmbols
Aglisbgd

3M23MB3MGHM30L NIMGIFS 52. godzsm, Ei, Ezy oo 038077
300989mo  dgdmbggzomo Lowawggdos,

2
Mg, =0, D&, =0,> @ Y-t <o,
n=1 Il

35306

E.)] +E.>2+‘"+§n .0 50 (53)
n
R33&30GIBS. 30360860 §, =E&; + &, + ... + &, 33539 magols
(4.2) ogemérg8ob bsggmdggendy (5.3) 3H9dsmds Bmeadsgmgsbos

G

P{w:sup 2€e}—>0,n—>00 5.4)

k=n

306mdol Igbergmgdol. Fgdmgommo smbodgzbs
Ck

A, ={®: max
k

n > &},
2" 1<k<o®

35406 (5.4) Bermdagamgsbos

P{UA,} =0, n—w (5.5)

k=n
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306m30b Fgbergmgdol. mmBmam®emzgals NBmemdol dsgmon
P(A )< P{w: max ‘Ck‘ >g2"'}<

DC
< P{m:max‘c ‘>82"_1}S 4—=
1<k<2" k € 2 n
39903
© k

0 2 )
YPA)<42X2% Y05, <467 Y0, T27*<
k=1 n=1

k=1 n=1 {k:2%>n}

o0

2 o]
<8737 <oo, Gogebsg 27 <2270,
n=1 I k=k,

Y P(A) 3F36030L 369050m3006 333mBrobstrgmdls (5.5), g0bs-
k=1

0sb

P[UAk)s S P(A,)— 0, n—>o. A
k=n k=n

Jaggo. oy &y B58mbzgz00 Lopowgms alidgMbogdo Fgdmlss-

©3Gmmos gAmo ©s 0dsgg € dmednggdom, 35806 &, Eyy ... 8Br-
30009 999mbzg300 Lowawgms 30drgzeimds gdm@Rogegds gedmma-
9698w oe Goibgms sbmbl.

83 ggansb  BE0g0sm s  3sdmdmobsdgmdls dme gmols
0 gmEgds, Gowasbss

DE, =p(1-p)< i, k=1, 2, ....

2335 51 & Bgdmbgggomo Lopowol dsmgdsBognto  emeabo
Labermos 3330b s dbmmme 3s80b, GmEgbs

ilp{m : (@) 2 n} <oo.

R33G30GIBS. Ggméyy  gogom, oy ME  lLslbtrgmos, bsb-
Graemos MIE[ s 30t0jom, bsgo m@mmmdgdowst
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S (n-DP{o:n—1<E@) < n} < Mg <
n=1

< gnP{m tn—1<[£(w) <n}
s 0r3bsgztremdgdorsh
gnp{m in—1<[¢()|<n}= éP{w :[&(w)| > n} <
<1+ gP{w : (@) > n},
g(n—l)P{oa :n—1<[E()|<n}= gnP{w :n—1<[&(e)|<n}-

_P{w: E(@) > 0} = ij;lp{m : (@) > n}
3990130065690 B ememmdgdo

2 P{o: [E(@) > n} <Ml <1+ 2 P{o :[£(w)| > n},

3Jgsb 3o — gdol a3 gac3gds. A
0MIMGHIIS 5.3. godzsm, &, &z, -.. Bgdobggzomo borowggdo ©s-
der3000989mm0s 8 9PCbsaMsEss gsbsfomgdgmo. adolsmgol, Gm3d

};1 +g2 +"'+§n 0.
n

>a

sm3oegdgmo s Lsgdstobos ME,=a ogmlb LsbGmemo.
R33IG30GIBS.  1LS3IdGOLMBS. Fgdmgommmn 9. ,Fsg3gma-
mao® 9gdmbgggomo bogowpggdo:

T] _ én 9 0"'2']
" 0, oy
3m36036cmom

=&t &t + &y, zn=T]1 +np+..+ N

<n

an
an

9

>n.
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F930b3930m0 bowowggdo Miy N2y «e 5 Nn TV Z0EGIGM0S.
(3bsos Beagomds:

C—“—a=E1+E2+E3,
n
E]_Cn;Cn’
Y
LS
ME
E, = S a
n

0gmegdols  bs3dseolmds  sdd) joi3g0mmo  ofbgds, o 3shzg-
69dm, ®md E, ——0,i=1, 2, 3.
E; 3658980 b3930m08 08 'Bémgeobl 0gmegdols dsgrom

. . -1 c
lim E, = lim n DMET e =
k=1

n—oo

limE, =—limn™' kz_lMﬁkI{m:‘ékkk} =-limMg, T, .., =

n—o n—o0
=-lim |xdF; (x)=0.
n_)w\x\JZ.n &
3m36036mom
A ={@:E(0)=N,(w)}.
333J3b

ﬁlP(A,.)= ilP{wz £, (@)|>n}= ilP{co:\&]\ >n},

' 3GMRGOL MIMGIS. gmgso, {Xa} ©d {yn} Gogbzomo Jadwggtemdgdas. 0 Yu+r>Yn,
limy, =c0 8 6bgdedl [im X0 “Xn-1, 35806 sALgRmBL lim(x, /y,) R eo-
n—wo

> n—o yn - yn—l

X X, —X
o 3436 Fmeedsl iy S0 = Jjm L.

0¥ "®Ya " Yo
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bos mgebsligbgmo 336030 3Ogdsas ME; LsliGrmmemdol 343cm
(ob. ggds 5.1), s3oBmd demergm-396Bgmoals  mgemtgdol  dsgroo
oo bsbemmo Gogbzo N 6mddgdobsmgol ML, 933560,
E, —=>50. osy36bs gobggbmon E, —=—0. 3s3mgoggbon oge-
90 5.2. sdobsmgol a3998) 303000, G™I

50 o
n=1 I
33J3b
Dn, <Mn; = [x*dF (),
© 1 n 2 n
> Ix dF ()= zn > X’ dF, (x) =
n=10" _; n=l1  k=lk-1<x|<k
n 2 0 1 )
=) [XdF,(x)Y—<Y [xdF, (x)kZ—
k=lk-1<x|<k n=kIl k=1k-1<|x|<k
30650056
e e 5 L)k Lo 12)-
n=k k =k+1 11 k
1 1
=Kk| —+—|<c=const
(i)
boogoem
2 [[xldF, (x) =Mg,| < o,
k=1k-1<|x|<k
sdo@ma
> Dn,.<°°
n= lll

33335600, mgmegds 5.2-0b dsgmom

E,——0.
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SIVGOLIBMBS. vy ~—=>a, ds30b
n

gﬁn_cin_n_lc;n—] @ o ()
n n n n-1 ’

g0. l-ob oo smdsomdon spgomo &gl Ibomene  Lebtmm

co3b3 {0): Ln((’))
n

6930l 0bsbds sJgesb 3s3mdabstrgmdls, Gmd

iP{w :[€, (@) >n} = i_o:]P{oa 1€ (@) >n} <o,

>1} bomdommemdgdl. dmdgm- 3868 gmol  mgem-

353sbosdy, 93 3s68368530L mgdol dsgmomr ME; Lslitrmemos. A

eg80. ©308 303900 MgmEgdaest  BBagosm G 3s8mdro-
6stgmdls dmtrgmol ogmdigds.
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0830 VI

BR35600)0 0IMHIFIS0 3IGHEIOL 15333530

Geogety gogom, 8gebgmol  (3gdo olgmo  @sdmmzorgdgemo
(39305, OEIMPL3 MO-mG0 Ygogao sggo — L, FeMdsBgds (1)
©s 356360 (0). 736358 gd0l" smdsmmds P (o (3058w
9(33e09m0s. 3036036mm Sy-00 ,,FoMoggdems” BamEgbmds N (s-
dorgogdgm (30880, 3sBob sdsmemds odobs, Gmd S, = Kk, k =
0,1, 2, ..., n. 333momzgmgds geeBInmon:

b(k;n,p) = P{S, =k} =Clp*d-p)™™. (11

(11) geedgemsl dsédogzo bsby oal, dsamsd dobo  asdmygbgds
P{S,= Kk} smdsomdol gsdmbsmgmamsre oo N es K-mgols, (3bs-
©0s, bodbgmggdmsb 60l sgsgdomgdnmo. gem dgBo Lodbgmg
Fo03madmds, OmeEglsg bsgodms asdmgmgsmmo  dg@bamals bdy-
3sb0sb 839380698 mmo  Gs0dy Gorgmo  Brmdommmdol  smmdsmmds.
sy, dsgamomse, bBotsm Lsabggmgbms S,-ols @s0dy [Ki, ky] ob-
$3633em 8o dmbggedol smmdsmmdals (3erbs:

ky
Pik, <S8, <k,}= JCPA-p™.  (12)

k=k,

Gmdgmog atdgmo [k, K] 0b6@ghgsmols s oo n-ogols
bogdsme 3dady gsdmbsmgmgmos. dsgsmoms, godgso, n =300, k;
=200, k; = 250; 35906 ©bes 338m3g0sbas@0dmm olbgmo Lsbol sm-
3smmd360, Gemgmdai s60ob b(Ky, Ky, p) ©8 9999y gggemms semds-
0mds 3g336000mm, 3336183 338l dogrash oo MM EslFommgds.

hggbo dobsbos 3 3380 dmgoygzebmo  sbaddBmBneo  gme-
dnmgdo, GmImgdo  Ledmsmadsl  dmgg3gdl  dosbermgdom  gs-
dmgogsmmn (L1) s (1.2) smdsmmdgdo n, k, Ky ©s Kr-oli oo
360d369mmdgdobsmgals. sligo dosbmmmgdoo gmAdnmgdls a3sdmgsl
bmgsPomo ogmegdgdo, G@Imgdoi d7ege-gmsdmsbobs ©s
378bmbol Labgmosh 6ol s 393806980,
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§1. 3'JdSLMEBOL MIMEGIAIS

as630bommen  $g@bymol  3sms byMogdols dodpazhmds: n-n@
bg®osdo  (omdsgdol semdsommds agml Pu, go. ©sdmjowgdgmo
agmb bgdools 6mdgeby, dsdab

P(S, =Kk) =b(k, n, p,).

MIMEGIIS 11. 3sbmbol mgmegds). gndgsm, n—0 s
pn—=0 oly, 6md np,—A, Lspsg A gofbodgdnmo ipgdoco
Go(3bgos. 33806 bgdobdog@o goJlodgdamo K Gobzobsmgol, Kk =
0,1,2,.., Geogs n—0

k
b(k,n,p,) = IT(k,\) = tve—“. (1.3)

RIIGINGIDS. Ghoash
np,—A,

sdo@md

3bsros, G:md

b(k,n,p,)=Cipk(1-p,)" ™~ =

_n@m-Dm-k+D(a (1) (A (1))
- k! (n+0(nD 1=p.) [1 n+0(nJJ

Kk n
= 7‘(1+o(1))"(1—)‘+o(1D (l—pn)_k(l—lj...(l—k_l). 1.4)
k! n n n n

07 39930996980 sbamabawsb (36m3am Bs )L

[rared) =
1+—+o0— || —>e’,
n n
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éegs N0, (1.4)-s6 dogomgdor:

. A* . K 1. A 1 n
limb(k,n,p,)="-lim(1+0(1))* lim{ 1-=+o| — || x
n—>0 k! n—o n—»o! n

n
, A, 1 k-1) A"
xlim(1-p, ) | 1-—— || 1———|=—¢€". A
n— n n k!
9936086cmm, G003 TIK, np,)>IIK, L), Gerygs n—>0, s3oBmd
lim (b(k,n,p, )~ 7T (k,np, ) =0. 15)
n—oo

(1.5) 065356303580 (36emdogos 36158s0mdals LoBJstrg:
2

max\b(k,n,pn)—ﬂ(k,npn)\ < %, a=np,.

0<k<n

spgzoro sbsmagbos, ®md IIKk, A), k=0, 1, ... Lowopggdo o3-
dsgmzomadls

S Ik, =1
k=0

Boemdsk.  Bg30LFsgmmo  TI(K, A)-b gogsdzgzs, Gmgmag K-b
q0b309. 83 dobboo gsbzobogmm GsGrEmds:

IIk,A) _ _A

Ik-1,2)  k

Geogeoéi hbl, o k>A, 85806 Ak, A)<ILk-1, 1), orgzo
k<A, 8s8ob JIKk, M)>II(k-1, 1), sdmgomb, o k=A, 3s80b JAKk,
AN=IIk-1, A). sJgsb Bgdrgao slzzbol gsggmgds Fgadgmgds:
TIk, L) osgosbzgg k- bepsbosh ghmse obpgds 33653, Labsd
kK 36 gobrgds A-l Bmgmo bsfommol @egmo; 83 93065 36gma
3608369emmdalismgol  TI(k,A) 3sgbodsgom®  3608369emmdsl  mgday-
memdl, bome Bgdmga 3o ofygdl gmgdsl. o A Bmgmo Goigb-
308, 3s8ab JIk, A)-b ojsb ™60 dsbodsemm@o  360336gmmds:
s k=A-b ©s Gmigs k=A-1-L.
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dsgoemoma. (39¢03gmm0  3sbemmobsl dobs6do dmbggeeol sem-
dsmmds s60L 0,001, 303mzmen semdsmmds 0dols, G0d 5000 gsb-
AoEolsl dobsbl mexgm dsoby dmbgogds.

3dmblbs. gmggmo asbemms dogopmo (s, bowme dobsbdo
dmbggets  —  ,,GoMdsggden®. 9bos  333mzmzsmmm  semdsmeds
P{S,22}, Lswsg Sn (s6doggdems Gompgbmdss n=5000 ©sdme)-

300909 (30880, 33 sEdsmmbols  gsdmbsmgmgmse  33dmgoygbmm
30bmbols (1.3) sb0d3B g neo gmedgms. asbbogmnem dsgsmondo

A=np =5 s bsdogdgmo P{S;>2} smdsmmds Bomas
P{S,k =2} = il’n(k) =1-P (0)-P, (1),
k=2

3sbmbols mgmegdol dsemom

P.(0)~IK0,5)=¢", P,(1)~IX1,5)=5¢".
3333562500,
P{S,>2}~1-6¢" ~0,9596.

BbBo FodInmon gsdmmzms a3sdmagh:
b(0; 5000; 0,001) ~ 0,0067, b(1; 5000; 0,001) ~ 0,0335,

s, 333sbsgsdy,
P{S,>2} = 0,9597.

393356500, sbod3Bmgneo gmmdgmon Leggdmmdolsl ©sd39-
dgmo 3emdoggds gsdmbamgmagmo Lowowol 0,01%-Bg 6s3mgdos.

§2. 33936m-RI3RLSLOL RMISRNIGN ER3SHGOMD MNAMEI3S

dgdemgomme smbadgbs:

Hx) =xIn >+ 1-xm =%, pr=K
p 1+p n
0MAMEGIBS 2.1. Geazd N—>0, K—00 s N-k—>00, 353ab
b(k,n,p) = P{Sn =k} =
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m exp(—nH(p*)(l + 0(111) + 0(11() + O(nikﬁ . (20)

R3IG30GIBS. 53 mymegdgdol  sbedd) oigdmee  gobstggd-

oo bgodmobgol  skoddgmg o gmédnmon: Go@Es M—>0,
35dob

m!=+/2tmm™e e, 9m=0(1).
m

33°d3b

'
PIS =k!=Ckp*(1=p)"*=_ ™  kq_p)"* =
8, =ki=C,p"(1-p) k1" (1-p)

n n" X n—k _6,-6, -8
— 1_ en k79n-k —
\ 27nk(n —k) kX (n— k)" p(1-P)

1
exp{—n(p *Inp *+(1-p*)In(1 - p*)—
2mnp (L= p") pi-n(p *Inp*+(1-p*)In(1 - p*)

—p*Inp—(1-p*)In(1-p))jexp®, -6, -6, )=

1 exp(—nH(p*)(l + 0(1) + O(IJ + 0( 1 j] A
v/ 2mnp * (1-p*) n k n—-k
3(7,@(75 a. ﬁ)mGa n—o, k—w (O n-k—oo, 3s5d0b (2.1)

0365835GMd0Esb doomgds b(K, n, p)-bemzgol sLoddGmBnGo goé-
!

1 .
b(k,n,p)=P{S_ =k}~ e HEY
(k,n,p) =P{S, =k} 2me0p* (L—p%)

smb036s Oly~Pn, Lowsg {0n} @8 {Ba} — oo Gobzomo dad-
©936mds5, 6036szls lim& =1 0sbsggsermals Bgbermmgdsls.

n—o B
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0IMSHIIS 2.2, (IIS3AH-VO3SLOL  LM3SRLIJAH0 BR3S-
k —np

000 MIMGHIBS). oy 0<p<l s X = , q=1-p, 35306
\npq
x2
b(k,n,p) = P{S, =k} —le_2(1+0(1D
T " \/2Tmnpq n))’
G 3s N—00, 2.2)

03633600 yzgms K-mgzols, Gemdgmos Tglsdsdolo X Goibzgdo Gso
35 Lalere [a,b] ob@BgegsmBos dmmsglgdamo.

R33&30633S. 9388 (dmm, Lermmegds org st mgmegds 1-ob
306mdg80: k=00 s n-k—00. dstmemsg, bsos, Gm3

k =np + x/npq = np[l +x q\]’ (2.3)
np

n—-k =nq-x,/npq :nq[l—x /pJ
nq

o6 X Lslerm obBg@zgemBo ogmegds, sdoBmd K—>0 s
n-k—o0, Gm@gs Nn—>0. gl 33sdmaggl Ledmemgdsl wsgfgdmm:

b(k,n,p) =

1 of 1aof Dol Do
—mexp(—nH(p )(1+0(n)+0(kj+0(n_kjj. (2.4)

gobsoes6 xe[a,b], (2.3)-ps6 dogomgo:

anp£1+a q]’ n—anq[l—b pj.
np nq

G e
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03633 g39ms X-mgol [a,b]-psb. sbggg, oy asdmgoygbgdo
(2.3) Bormmdgdl, dogomgdo:

o)

1 1 1
9.0 \/np g = \/npq (1 + O(HJJ , q*=1-p*, (2.6)

036333 y39ms X-030L [a,b]-sb.
H(x) g36d0s sbsgmoby@os (0,1) obggézsmBo oo
H'(x)=lnx—ln;_x, =1+ @
p

-p x 1-x

30630006 P* -p = 0, Gemgs N—00, sdogmd Esgfgom:
H(p*) = H(p) + H'(p)(p — p*) +

1 3
+H"@)p*—p) +0(p*—p/). 28)

(2.7)-0b nsbsbdseo,

1 1 1
H(p)=H'@)=0 @ H'(p)=—+ =,
P q9 Pq
33ogmd (2.8) doomgdl Labgl:
1
Hp*) = (p*-p) +0(p*-p|"). 29)
2pq
AP YO RY
p*-p= k-np =X pq’
n n
boogoem

3 -
0(p*—p| ) =0m~"%)
0sbsdGsE gzgms X-mgob [a,b] 0bBgdzsmopsh. o sdso ge-
g0m35m0l{abgdm, (2.9)-wsb a394690s:
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2
H(p*) = ;—n +0(n'?) (2.10)

Edemmb, (2.5), (2.6) ©s (210) Rsglgsm (2.4)-Bo,
dogomgdor:

2
)

b(k,n,p) = (1+0(n " ye " =

1
\/2Tnpq

-1 rasommy

\/27npq

036330 yg9ms X-ogols [a,b]-sb. s3G0gee, Bzgb b(K,n,p)-mgzol
dogomgo

1 k —np
b(k, n, p)~ (P( ]
vipq \ vnpq
3b0d3gmdneo gmednms, Lawss

XZ

e(x) = Le_T. A

V2n

§3. 3AI3AH-RLS3RVILOL 06STBSHILIA0 BR3SHN0)0 MAMAHI3d

P{Kki<S,<k,}  sgodsomdol dosbemmgdon gsdmbsmgmgmase  3g0-

demgds 338mgabodae ogbgl dp8egae
0IMGHIS 31 (FDI3GE2IIDILOL 06SIBGITIGO BR23S-
000 0)IMGIS). n-0b Hbsbergmme boHalsl

S, —np
\npq

056536150 g39ems @ s b-lsmgols  (-co<a<b=oo).
R3ISINGIBS. ;Msgesdnmzggmse ©s379d35m, (md ‘a\ <c,

b X
P{a < Sb}—ije Zdx—>0
Ta

b/ <c,
bosy € 6003y segdomo bsbenmo Goibgos. gmdgem, ki olgomo
193069b0 dmgmo  Gozbgos, G@I K, 2np+a\/ﬁ , b Ky
olgomo eaeglo dmgmo Gozbgos, Gmd K, Snp+b\/m .
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35306

npq k=k,

333900 0sbsbds, @ s b Lsbdmo Goibggdos, g.0. dgbery-
adamos mgecgds 2.1-0l 3o06Hmds, s3ogmd Bgazadmos (3.1)-8o
P{Sn = k} '333(33.);:)(')0) (2.2)-00)!

S,
Pla<> "™ py o 3 pis, =k, (31)

S, —np “22: 1 xz" ;
P{a <% <b}= —e Ax, 1+0(n 2)), (3.2)
v npq V2
1;.5;3.50
k —np 1
= s AX, =X, —X, = .
m S Kk K+l K m

(32)-0b dstrxgbog wask obBgaGeemeo Ko, GEdgmo @ ©d

LT e2ax obggabomots
0! 83 OQO Od'
V2T 4

96, Gegs N—>0. godgem, sbms a s b bgdalidogHos. s@36086mm

b- 3033600 36333 3Mgds0s

_S.—mp
6=t
abswos, G0d
<c}. (3.3)
(35eogmoas, Ged
Te"‘zlzdx =2m,
sdogmd -
< 2 —x2/2
[e™?ax=1 «F\ ‘>ce dx. (3.4)

(3.3) @ (3.4)-s6 dogomgdo:

P{§n>c}—& J ey =

xX/>¢

P{le,|<c}- F j e 2dx|. (3.5)
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sbms, gmdzem, & 63d0ldogHo 306y @rgdoma Goibgos, dm-
adgdbgds oligmo € Gobzo (b Gogbgo wsgsxmeflotimm), Gmd

1 —x2/2 €
— | e dx < —. (3.6)
V2m \X\L 8

sbemobob s 30390 mmol  0sbsbdse, dmodgdbgds obgmo Ny
6o3bg0, O™ gmzggmo N2Nj-mzol gbernmegds Bmmmds:

—x2 €
X/de<7

—C

sdgrs6, (3.3) s (3.6)-0b dsgmom
P{\gn\>c}s§, n>n,. (3.7)

sbms sgommo bgdolidogdo [a,b] obBg@gemo ©s sm3bodbmm
[A,B]==[a,b] N [-C,C],
Gpash -C<A<B<C, s308md, Gmgmeg B3gb gb 1339 ©s399830-
(9®, 0modgdbgds obgmo n; Gaibge, G@M3 gmggmo n>ni-lbemgols
3300 343l B mmmdsls
P{t, c[A,B]} - ]} ~2gy

T A

€
< (3.8)

(3.6) - (3.8)-0b dsgmom, BMEIMd0psb

P{E, €la, b]}—rje—x 24x <
P{‘&, \>c}+ r‘x"[f—x "2dx| + P{€, €[A,B]} - \/%Z{e_XZ/ZdX

dogomgdm, Ged

1% o)
— |e™ "dx| <&
\/275{2‘.

036330 g3gms a s b-Lsmgols (a<b). A

P{E, €la,bl} -
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3Md530 VII

336 SLNSMIBI(O BI6JCNIS0

§L. AdBLILOSNNTBILO BVIBIGOOL dSELSBR3GS
RS OO IJ3dSHS03aL0 N301:35d50

3330l mgm@ools s dsmgdsgoggmo bsgobBogol dg360
33c(3968 0839390153 mm0s  EsdmgoEgdgm  Fgdmbzggzem Lorowgos
%090l FgbGagmaby. hggh 337 beFommdtog asgg3eboo slgm s3m-
(39698L, Gmpgbsi gsbzobomsgoomn o Mobzms ebmbals gbsds-
dol  0gmeg990L. g F60Tzbgmmzeb  33m(336sls  FaMdmaeg bl
dm3d936m00  sderygoeadgrm  Fgdmbggzom  Lowoges 6930Ldogdo  Lab-
Grgmo  GomEgbmdol  %sdals gobsfomgds s Fg30LFagmmm  dobo
493593939, OmeEgbsz  dgbsoghgdms  Mosbzo  Logdstobs  opos.
Esdm30egdgm  Igdmbzgzom Loowpgms xsdol 3sbsfogmgdols dem-
dgd6s Tgodmagds gmggmmgal Bgbag@gdms gebsfFomgdol  3s6mboo,
dm33mbogool gmdInmol asdmygbgdom. (sbsros, Bgdmbgzgzom
boogos %3580k 33 gbom FgLfagms Igdee Gormm  asdmmg-
@gdmsb 80l ©s39380M9dnmo. ©sdmgorgdgm  gdmbzggem  Lo-
oEgms dgxsdgdsemdals bsgombo Bgpstgdom dstrBogse byebrogds
9V dsbsbosmgdgee  opmb300ms  dgomom,  sbs, MmgmEg  dsb
79596, gncogl asmrsgdbsms dgmmeon. dobo gsbbsbmgMobsm-
30b R3gb og30Megds asb3lsbmzmo dsmgdsBog@o  mmeabol
(36905 3m33mgdbyéd Fg3mbzgzoo Lowpowggdby. mddmad-
kG0 3gdmbgggomo Lowowg gfmegds C(0)=E(m)+in(w) Lowowgl,
bows E(0) oo M(®) Lsbegmo dsmgdsogn@o gmeabols 3jmby
633300 Fgdmbggz0mo Lowowggdos. §= (@) 3md3mgdlnéo Tgd-
0b3930m0 bowarols Jsmgds@ognéo memeabo gfmwgds

M(E = ME + iMn (LD

%03L. dsogdsBogn@o mmeabol dofomso mgzolgdgdo dbgdMagsw
aosoBsbgds (L1) Bgdmbgggseby, Fg3hgtogm Fbmmme oo ogo-
bgdol ©sdB)30(3988bY.
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oy Gk = & +imy, k :ﬁ 3 g0gdgm  3m33mbybBosbo
d99mbggz0m0 Loworggdos, (Cx, k =R 3M33mgJlne Bgdmbggzom
boomgms ©sdmmzogdmmds 6086a3L (Ex, Mk) kK =1;, d930b39-
300 39BN 80 009dmmdsls), 35806

Mﬁfm£o=§Mg. (12)

strmgms3, LodstBogolbsmgol ©sgndzem, Gmd s =2; C;, C; -ob
33077 30090mmdols  3blisbmgtosb  gsdmBrabstgmdls, Gmd &; s
MNj» i#j, dg8mbgggomo Lororggdo ©sderyoegdgmas,

sdo@md

M(gi'nj)=M‘:iMnj-
68038 80%8%00)

ME,&,=MEME; s Mnm=Mn;Mn,.
33sd3b
MG, =M((&:& — miM2) +i (Emz+ &) = M(E:&—Mim2) +
+iM (Em2+ Emp) = (ME; + iMN)(ME, + iMn) = MG ME,. A
sbems @sgsdfgogme Fgdegzo gHmemds
IME| < M(g|. (1.3)

sGroma(3, 3mdzem, § dstogo 3md3emgdlimGo Bgdmbggzomo bo-
oEgs, 5.0. ol Wgdmedl LalGme Gogby € = zx = X, + iyx db6o-
d3b9emmdgdls, sdsbonsb,

P{w: §(®) =z = i

33 d98mbgg3ed0 (1.3) oMol 3m33mgflnéo Gobzol dmwymol
030lgd0l 3oMEsdomo Fgegaa:

M| < % 2, [py =M. (1.4)
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30 dgem, sbes
E=&-¢, m=n"-n,

beogoem SN Jgbsdadobs %i, 1‘|i -bggb 3Ogdsmo BOso dsé-
o3 999mbgzgz00 Lowopgms d0dpn3Mmdss.

3bsos, G:d

Ei=8 —& D&M =m —M >N

s, dsBsbswsdy, Cy—> §; ME s Mn-ol gsblsboghol dsgmoo

s3Faco
M =limM(C,,
n—>0

basgs Co= &n +iMa .
A909a (1.4)-0b dsgmoo

€nl 6900b3agHo n-Lsmgol.

IM¢, | <M

sbms g0hg9bmam, G™I
lm M, = MK

333003,

Cal S[Ea|+Na| =&q +&5 +Mp +M, SETHE 0T+ =[E+n
5 Cp—> C-ps6 dsgmtomgdamo  3658s0mdals mgdgaol mgmégdols
dsgmom  dogomagdm, G™3

M‘(;n\ - M‘C‘ . A
3I6LIBR3IMS 11 § Fgdmbgggomo bogowal dsbsbosomg-
dgmo g96Jgos gfrggds bsdrgomo t (3msgals
P () = Me™ (15)
39600k, gomgols e™ =cosx +isinx @AYl 0sbsbdse
(1.5) -Qoﬁ 8030;2380):
@ (t) = McostE +iMsin tg. (1.6)
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oy Fe(X) 360l E-0b gobsfoergdol ggabjios, bognen fe(x) dobo
bodiz03g (0 ob sALgdmdlLl), 35806 dsogdsdozaBo mm@abols
3sdmbsmgmgmo beogswo gmmdnmoEst ©sgfgtn:

@:(t) = Teit‘dFé(x), Qe (t) = oj'e“"fg(x)dx. 1.7)

org E-oli gabsfoemgds als3dgdynmos, 338ab
P () =Y "™ P{o: &(@) = X, }. 18)
K
A7) s (1.8)-s6 Rsbl, G0 Pg(t) dsbsbosmgdgmo o3nbios
bsglgdoo gsbobsbmgigds & Bgdmbgggomo bogopols F(X) asbsfo-

mgdol g39b3000m.
dsbsbosmgdgmo ggbd300b mgolbgdgdo:

1. 050)=1 s |pe(t)] <1, teR®.

RIIGINGI3S. 3bswos, Gmd Qe(0)=1. gobsosb |e'°|=1,
(1.3) gBmmmdowsb dogomgdo:
0 (1) =|Me'®| < Mle™|=1. A

20, @z(t) Bobsbosmgdgmo gnbios msbsdtsm NfyzgBos dmgen
Gogaby.

33 030lgd0l sdd)30(3980bsmzol  ;mszgs30MggMmIE  ©s33Rg06Mm
dg0ega0  gdol  Lsdsrmmosbmds, Gmdgmlsig Azgb  BgdgaBos(y
a9c309969000.

2335 11. 6sdpgomo 0-b s 6gd0bdoghmo N =1 -;mzgol sezomo
3J3b

o n(i0)<| |6
Y (19)

QBOEomdsl.
R33&30633S. (L9) @388 30300 0bediool Faboo. zmizsm,

n=1 s gshzgbmm, =3

e —1\3\9\.
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333003,

. e .
%(e"’ —1) = [e"du, s8ogymd
1 0

e’ —1/<6].

30dzem, sbems mgds Lsdstromasbos n=m—1 -mzob ©s 3sh39-
6o dobo LedsGrommosbmds N = m-mgobsg. dsGrogs(,

1 @ 9 m—l(iu)k

T iu
(e® = = - du,
i(e kZ=0 k! ) J(e kz=0 k! ydu
sdo@md
ComGoY e mot(gg)k 16]]yg ™! o"
e:e _ 2(193 — j’(elu _ 2 (lll) )du < J‘u‘ du = ‘ ‘ .
k=0 k! 0 k=0 k! o m! (m+1)!

20-01L R33G3INBIBS. 3sbzabopemor A ={w:[f <X} brmdo-
mmds. 33873b
¢ (t+h) =@, (1)) =[Me“*M° — Me™

= [Me"(e" - 1) =
= \Me“’é (™ —1)I, +Me'(e™ — 1)IX\ <M, +M,,

bagos(s
M, =M

ol _1‘IA, M, =M

e — 1\1X ,

boogoe Iy @0 T4, A s A brmdommdgdol 0beosBmergdas. Bg-
3958bmm (3oeo-(30mm39 My ©s My; Mi-0b 3gboggsbgdemer asdmgo-
ggbmor ggds 1.1.
333t
M, <|hM[gT, <XhMI, = Xh/P(A)<X]h|.

G653 ‘eiéh - 1‘ <2, s3ofmd
M, <2MI; =2P(A) = 2P{w: [{(0) 2 X} =

=2(1-P{o:[§(0) < X}) = 2(1 - F,(X) + F.(-X)).
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304300, €>0. msgesdatggmase szs@hommn olgmo X =X, Gmd
1
I—Fg(X0)+ Fg(—XO) < 1

(gb  gmggmogol gadmgds, gobsowss Fe(X)—>1 s F:(-X)—0,
Go@s X)), go. M, S%, beagmen Ggdega h oligoo  sgommae,

6od || <8=2/2X,, azgdbgds M, < g
353sbassdy,
P (t+h) =@, (1) <&, Gmgs [h[<3. A

30, o N=0&+ P, bswsg o s B 6s3pgomo Goibzggdas, ds-
Bob

@, () = e™o (at).
dscrongms(3,
@, () =Me™ = Me" P = ePg, (at). A

49, o &1y &2y vy En @830 gd9m0  Bgdmbggzomo  Loeorgg-
das, dsdab

Pyogpnis, (0= TTog, (0. (110)

90. ©33m7300989m dgdmbzgzom bogowgms Redol dsbsbosmy-
dgmo gabos (3o gy FgLsgdgdms dsbslbosmgdgm  ogmb(so-
s bsdMogmol Beagmas.

R33&3NCIBS. &;, &y, ooey En Fg0mbzgz00 Lowopgms ©sdmz0-
©dmmdoEsb  333mdrobstrgmdls eit&l, eitE’z, e s eitn 333 Jlge
398039300  boopgos ©sdm30Egdmmds; dsmgdsdo o mempoa-
6ol 37-6 ;zobgdol dsgmom dogomgdom:

— itkz=:1ék — T aittl _ T it _ T
Qe +e, +..48, (t)=Me —MHC —HMC _l!_[l(pﬁk (t). 4

k=1 k=1
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50. 9z (~t) =, (D).

053830390  338m3E0bsGMIL e"‘i =e % Bememdopsb s 30-
030bg300s6.
69. s360dbmo a, = ME". o ap Lsbermos, 35806 sGHLgdmls
n (03539 y39ems (pg(k)(t) Fomdmgdnmo K<n ©s spgomo s3b
0 (0) = *M(E") (111)

BOmdsh. asés sd0bs, LadsBrmemasbos

pe®=3" 1R, (112)
k=0 k!
399ms, baesz Ra(t) = o(t"), Geogs t—0.
R33G30GIBS. oy hzgb gmABsrrndore 3s307sGdmgde (1.5)-l
k-xaﬁ), 3030Q36m @mgﬁmb.ﬂs

(pg(k)(t) — ikMakeitg — ik kaeitxng(X). (1‘13)

org (L13)-80 Bsoglzsde t=0, dogomgdm (L11)-b. ob@ggérsemols
60360l 398 a0Fs®dmgdol Fgbsdmgdmmdol LsdsGrmmosbmdol cs-
bsmagbs 3sdmgoggbmo obemdieols Fabo. gmizse, (113) gmédq-
s Lbadstomasbos k<n-mgzol s 39B396mm dobo Ladstrogmosbemds
k+1-m30b. gobsowsb

(k) (k) R
t+h)- t i (@S _
¢ (t+h)—o, ()=i"M§"e (e 1)’ (114)
h h
Qé
lt§ (e ‘&‘Iﬁ—l M‘&‘k+l

8dogmd dsgmtotigdnmo  3Agdsemdol mgdganl mgmegdols dsemom
(114)-0  3sérxggbs dbotigdo domgdsBogndo gomeabols 60360l
J399 dgagodmos gssgorge  bmzsdty, Gem@gs h—0. 33335690,
396 839983090 (1.13)-0b Lsdsthogmasbmds k+1-mgols. (1.12)-3o
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Ry (1) @sds@gdomo {93600 Bgboggsbgdmse 3sdmgoggbom 83 3s@rs-
acsg0b mgds 1.1. 33843

n (3 k ) n (3 k
‘Rn(t)‘ =M eit& - Z& <M e]tg - Z(ltg) = L1 +L2’
k=0 Kk! k=0 k!
bagos(s
n (3 k ) n (3 k
Ll — MeitE-' _ Z (lt&) IA, L2 — MeltE" _ Z (lt&) IK’
k=0 k! k=0 k!

beagme bomdogmmds A 030399, G 3sbbabmgAnmo agm 20 ngo-
bgdol ©sdB)30ig00bsl. Fggeqgelime Ly s Ly (3em-(30e039:

tg t
L <M R
(n+1)! (n+1)!

+t“;JIA <

n+1 n+l

n+1
b

s 50"

k! n!

LZSM[

k=0

n

n t
I =2—
A n! ‘X‘JX

<2/t'M

&

x| dF(x).

500356 \an\ <o, sd0ma

[1x" dF (x) > 0, 6egs X—oo.

[x2Xx
3md3.3m, e>0. ¢3aﬁ)ﬂomm mb3Q¢30(4)33Q)AQ X 01530)0, 6ed
n €
x dF,(x)<—,
\x\i‘X‘ : 4

boremer gdega

8_(n+1)a
2X
t" t"
85306 L,sl-f, ooggs [(| <8 o L,<H.%
n! 2 n! 2
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393356500,
"

\Rn(t)\st—-s.
n!

§2. BM3INIGNO 3565VNId0L 3dbILOSAIBIO VI6IG0S
1. 896bemal gsbsfoemgdol dsbsbosmydgemo g mbgios.
30350, &=S,, bspsg Sn dgMbmmol g8mbggzomo Loworgs:

Sn = §1+ + §2 + .. +§na
bas(s E1s €2y ooy En sdm30gdgmo  dgdmbgggzomo Logowggdos s

P{w:&i(0)=1}=p, P{o:&i(®)=0}=1-p, i=1,2,...,n.
dsbsbosmgdgmo b 300l 40—0)30153636015 dsgmom
Ps (1) = (g, ()",
bass
@, ()=pe" +q, q=1-p.

353sbosdy,

@5, () = (pe" +q)". ()

(2.1) gme3nmol badysmgdon Azgh Fga30dmos asdmgmgonmm
Sp-ob 3m3gbgd0 69 030L530ls dsgmao.
sby, dsgsmonse,

1.
MS, = ;(pSn 0)=np.

sbggg 3sdmomgmads Sp-ol oldg®lbos:

DS,=npq.
2. 3gsbmbol gsbsfoemgdol dsbsbosmgdgemo %nbjeos.
30d3s0, & Bg8mbggzomo Logowg asbsfommgdamas 37sbmbal gs-

6mbom:

n

P{o:&(®)=n}= x—'e—*, n=0,1,...
n.
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goednes (1.7)-ols 00s65b3s

, '
A — e i(e’ M — eMe"-D)

o,
P (t) = e e
n=0 n! n=0 ll!

3Jgrsb dsbsbosmgdgmo g3nbzools 69 030bgd0ls dsgrom
Mg =2A, DE=A.

3. bmABIdsgrBGo gsbsfomgdol dsbsbosmydygmo omb-

Joos-
304350, & Bg8mbzgzom borowgl o3k N(0,1) LEsbrostBygmo
berrdsgno gebsfomgds, g.0.

1 _e
fe(x)=——e 2,

V21
Gruasbsy SIntX 3960 o3nbji30ss, bomgem sintx-fy(x) obggato-
650500, 3308™d

[sin txf, (x)dx =0,

©s, 35dsbapsdy,

Qe (t) = Qje“"fa (x)dx =

= 0jcos txf, (x)dx + i oj'sin txf, (x)dx = 0j'cos txf, (x)dx.  (2.2)
303;\70680)(»0) 22) (;)mmm?mh 6030 _815.363 t-mo:
Q' (t)=— oj'x sin txf; (x)dx.
6sfogmmdomo 0bFgatotgdon dogomgdor ©agggA6(308m G 36~

Begdsl:

[sintxd(e™ /%) =

1
9. ()= ﬁ

1 . X 1
= —sintxe ’| ——

Jan . m

T[cos txe ¥ 2dx = —t ]‘cos txfg(x)dx = —t(pé (t).
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oy $3mzgbLboo (p'g (t) =t (t) ©oggAgbosed 3sbBmmy-
3l @z(0)=1 Lsfgobo omdom, dogomgdm, Gmd

t2

Qe (t)=e 2. (2.3)

sbems gs630bomme begawo Fgdmbzggzs, Gmeglsg & Bgdmbgg-
3000 bopopg 3sbsGommgdnmos be@dsg@se N(a, Gz) 35615998~

1 exp_(x—a)z .
o\2n 202

absros, M =E"_7a Jgdmbgggomo ooy gameg  asbsfomg-
(&)

65000, g.0.

fo(x) =

dqmos 6er@dserdee (0,1) 3968398 Gg80m. dsbsbosmgdgmo ogm6-
Joob 30 030Lg8006, (2.3) gmGInmopss s E=on+a Foh-
dmpagboresb dogomadm

2.2
P (t) = exp[iat - Gzt \] 24)

sdgesb (1.12) gmédnmol dsmon, ©szfoGo
Mé=a, D&=c".
4. (a,b) obgtgsmby msbsdsBGo gsbsfogngdol ds-

bsbosmgdgemo gmbjios.
ory & B98mbgg3000 ooy msbsd®opss asbsffommgdmmo (a,b)
Amemgeqgdo, 3s80b, Gmgme3 goigom dobo bodyzmoggs:

0, x<a,
1
f(x)=1——, xe(a,b), s360ys0,
& b—a
0, x> b.

b 1 eitb_eita
t)= [e™ dx = }
% (1) I b-a it(b —a)

(2.5)
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30dgem, sbes a=-h;b=h,

35306
sinh t
t)= .
P (1) ht
(2.5) gmednmopss dogomgdo:
a+b
Mg = 5
(b—a)’
D¢ = .
S 12

§3. 9336 J6IBNL BMHIIRS IdBILOSAIBI()
BIGIGO0LSN30L. IGNSIRIGOMO0L MNAMEHI3S

Aegme3 gbsbgm, gmggm Fe(X) asbsfommgdol ogmbjiosl dgg-
bsdsdgds @e(t) dsbsbosmgdgmo ognbjizes. obdols gombgs: dsbsbo-
s0gdamo ggbizeol Ladnsmadon s@Eagds o s 3sbsfommgdols

B96J300 @ gl s@Eaghs (39mlsbses? 83 Joobzeby wsegdomo -
bqbob 933998 930930 Mmgm@ndol beBmemgdon by@bogds.

0MIMEHIIS 3.1 (Bérpbgdol geddnms). oy Fu(X) ae6sfomy-
3ol ggnb30ss, Beamer Qe(t) Tglsdsdolo gebsfoemgdol dsbsbosmy-

dgmo  ggnbi30s, 3s8ob  Fe(X) ogmbjioob  9fg39dmdol  gmggmo
a<B GghBomolbsmgol

2.2
o't —itp —ita

1., ® _et -
Fg(B)—Fg(oc)=ELi$_£(pg(t)e 2 %dt 31)

RJIGINGIBS. 30300, Mg bemBdsenader 3s6sFomgdnmo gd-
0bggz000 Lowowgs (0, 62) 3563398 Mg0m, bomme dobo gsbsfo-
mgdol gbios Do(X)—om smgbodomom.

05378350, B3 & @8 Mo sdmz0pgdgmo Bgdmbzgzomo Logo-
©ggd0s ©s asbzobomemn C=E+ M, xsd0. Co-b  aebsformgdols
9630 Fo(X)-00 0360860 (0b. msgo III, §6).
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F(x)=Fx)*® (x)= lFé(X —y)do (y)=

= J® (x-YME,(). (32)

g0bsoes6 & s Mo Edmmgorgdgmo Bgdmbggzomo Lopowggdos,
sdogymd dsbsbosmgdgmo o3nb300ls 40 030Lg00L dsgmon sz gto:

P, (1) =0 (), (1).
(2.4) gmE3gmols msbsbdsw,

o2t?

¢, (D=e 2,
bogoer @ (t) 396300 0bgadgdsrons, gobsowsb

9, () =|os O], ()] < e"p[_ tZ;ZJ

33°d3b

1 fexp-ite, (Hdt = Jexp(-it)e (D (Hdt =
275_@ o 275—@ g n,

= IA(XaY)ng(Y),
bagos(s
2.2
1 0 ) _g 1 © iu( y) 1 2
A(X,y)=— [e e 2 gt= e ° —— e qu=
(x.y) Zn_!; «/27:0_?.(, V2T
1 (x-y)’
= ex —_ .
oV2n p[ 26° J
3333562500,

o v

1 « —it 1 2
— |e™ t)dt=——— |e 2° dF . 34
Py _:L 9., (1) Yo _£ :(y).- (34
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asbgobogmmn (3.4) Geowmeds. o Igzsps0g80 (3.4) ©s (3.2)
BOe@dgol, 36sbs30, B3 (3.4)-0b dstrgggbs dbstry sl F.(X),

8.0.
2175 j'e'“"(pgc (t)dt = F.(x). (35)

3J9sb 0bBgaMamgdols dgdwgy dogomgdom:
2,2
t

"2 )([]'e_“"dx)dt =

F,(B)—F, () = ;n Tog () exp(-

1= Gt? e B _ooite
=— t)exp(— dt.
2n_{:Pg() p( 5 ) it

(3.6)

09m6980b 8383039008 ©Es3mszEMdalamgol obms  ©sazehgbos
39h396mm, Gmd Fe(X) g3bji00b 9Fyzodmdol gmggmo X §Fgodo-
mobsogols
lim F, (x) = F; (x). 3.7
o0
3oh396mo (3.7). gmdszsm, &> 0.
3343k

F, (0~ F, (0] =| [(F(x—y) ~ F (x))d®,,(y) <

< [ Fe(x—y)-F,(x)d®, (y)+ ‘j F,(x—y) - F,(x)d®, (y) <
y[>8

lv|<3

SsulgFg(x—y)—Fg(x) ‘j‘dd)c(y)+2‘ ‘jdd)c(y):ll +1,. (398)
y|< y|<8 y|>8

gm3geo segdomo E-mzol Jgodeegds Bgzstbomo olgmo & = O()
éo3bgo, G0d
sup|F, (x—y) - F,(x)| <&,
|¥[<8
90

I, <g [dD_(y)<e. (3.9)
|v|<8
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F99093 F9308930L B mEnmdal gsdmygbgdom wsgfate:

I,=2 jdqac(y)=2p{x:n(,za}sl)a’}’=2cz/82 <g, (310)

ly|>8
Je

Go@gs 0<0, =——320.

V2
3.9) (O (3.10)-0b 3.50)3&;:)01;%’063600), (3.8)-;306 8030Q86m

F,(x)-F(x) <2&, 6 <oy

s3a35800, o7y (3.6) Fomedol meogy Tbstgl asmsgsmm  bege-
6By, Gopgbsg 60, dogomgdn mgmegdol ©sdd) o3gdsbL. A
0MIMEI3S 3.2. (g6HmsEgtnmdol ogmegds). Bgdmbzgzemo Log-
ool dsbsbosmgdgmo gubdios omlebse 3s6LsbmgMsegl dob go-
65 omgdsbs.
334306335, (3.1) gmEHImoEsd  3s8m3absegmdL,  GmI
Fe(x)-0b gm3ger 39308 mdol Faddomby
2.2
1= _to” e—itx _e—ity
F.(x) = lim lim — the 2 —dt,
F’( ) y—)—ooc—)OZn_‘L(pg() — it
Loy Yy—>—0 Fe(x) gbd3oob 9Fyzgdmdol Gooddomas Lodosg-
mgbg. 83330600, Fe(X) dobo 9Fyzgdmool Goodomos Lodmsg-
gy gembsbse  3s3mobabgds @e(t) dsbsbosmgdgmo  ogrbjz00m,

beagme  gobsowsb 690013096 Y oo 0mby
F(v) = im Fy (x),

bagos(s xTy Fe(x)-0b  Fy308md0l  Ggoomgdby, s8oBmd Fe(x)
3o lsbae gsbobsbmg@gds @:(t)-om. A

35352000 31. oy & s & ©sdmygomgdgmo Bgdmbggzomo
boromggdo gsbsfomgdmmas bmedsgmrafsr, 35806 & + & xsdog

365 omgdnmos bem@dsgr M.
dsrngms(3, oY)

Mg, = ay, Dg, = Gf,
M§2 = ay, Dgz = ci,
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35306
2.2 2.2
. ot . t
¢, (t) = expl(ita, — ‘T), @, (t) = exp(ita, — —

).
86‘6;}15060)368@0 (3‘36{]0001) 40 0)301586015 mbsé‘babgg

(o] +ot?

2 )-

Qr, .z, () = 9z, (DO, (t) = exp(a; + a, )it —

b 3o Fom3mspagbl dsbsbosmgdgm ogbdiosl obgmo bem@ds-
éo gs6sfommagdols, GMmol dsmgdsBoggdo meaobo (arta,)-
ols, Bome ©alidgelbos (0'12 +0'§)—0B Beoemos.

9OMnsEgANMdal agmegdol Lagndggmby msgelizgbom, G@md &;
+ & %00l gebsformgdol gmbiios 6m@dsgom@as. A

353520010 3.2. rsdmygorgdgmo & ms &; 338mbggzomo Logo-
©g9d0 378bmbols 336mbols dobggam 06 gebsfammadmmo, s3slomsb,

K, A
Ae
k!

K =\,
Ase
k!

Plo:&,(0) =k} =

9

P{w:&,(0) =k} =

k=0,1,2, ...

08383 303mm, Gmd &= & +E, Fg8mbgggomo Lowopyg gs6sfo-
madmmo obgds 3msbmbols 3sbmbom A= A1+ Ay 3565358 G0m.

g, () = exp(, (e - 1)),
@r, (t) = exp(h, (e" —1)).

dsbsbosomgdgmo 3ub 300l 40 0golgdols dsgmom 339J690s:
Pg e, () = exp((h; +1,)(e" 1), (3.11)

90. %33l dsbsbosmgdgmo gubdios 37sbembol  Jobmbols dsbsbo-
30989 36 J(300L  Fdmapagbls. gemsegdmmdol mgmegdol ms-
6sbds, 9M0sEgMm0 3sbsformgds, Gmdmols dsbslosmgdgmo gubi-
gos 360l (3.11), 3xmsbmbols gsbsfFoemadss, Hmdmobmgalss
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(A +2,)" o= 01+h)

k!

0130M33S 3.3. @e(t) dsbsbosmgdgmo ogmbios bsdegomos ds-
dob s Fbogrme ds8ab, Geoegbsy Fgbsdsdobo Fe(x) gsbsfogmgdols
g6dios LodgBeonmoas, go. Fi(X) =1 - Fg(-x+0) 36, oy Fe(x)-b
asshbos fx(X) Lodgz@ogg, fz(x) = fz(-x).

R3IG3NGIBS. oy E-b ozl LodgBommo asbsformadols ggmbl-
(308, 33806 & s —& asbsfoemgdamoas gMmbsotsre ©s, dsTsbopasdy,

Pg(t) = Me'® = Me™ = g(-t) = ¢ (1).
90. Qe(t) 6sdgomos. sbmms ©s398303M0 OgmEgdol Igmey Bs-
Fomo. ©s3ndzsm, G03 Q(t) 6sdpgomos s asbzabogrmm M =-E

d90mbgggomo  Lopory. N-b gsbsforgdals gabdzes G(X)-0m sm3-
603bmom. 3580b, 3s6ds6Bgd0l msbsbdse,

G(x)=P{on(0)<x}=P{®:E(®)>-x}=1 - F¢(-x+0).

P{o:&(w)=k}= , k>0.

Pe(t) @5 @n(t) dsbsbosmgdgmo  og7b30900 s 38gB0Mgdnm0s
9600356900056

@, (t) = Me™ = Me™® = Me'™® = g, (t)
0363033Md0m. dsgMsd, 30Mmdols dsgmom
Pz (1) = Pe(D), go. Pn(t) = Pz ().
sbems  gAmsEgtmmdol mgmegdel asdmygbgdom sgslzzbom, 3
N o & FPobzgaom bogorgpdl ghmo ©s 0gogy 3ebsfomgdel g7-

608 8d3m, g.o.
Fe(x) = 1 — Fe(—x+0). A

03IMHI3S 34. oy Qe(t) Isbsbosogdgmo gbiios ggmabols
B6dgoscms Li(—0,00) geoskl (go.  [log(]dt <o), 35306 Fe(x)-b
8d3b fz(X) Lodzzeogy s
1 %
fo(x) = — [e @, (t)dt.
0= Je 0,0
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R33IGINGIBS. 3m36036mn
- 1=
f.(t)=— [e ™™o, (t)dt.
¢ (1) P _!o Qg (1)

gobsosb @g(t)eL;, s3oBmd (3.1) xgm@dgmsdo Fgodmgds ab-
Bg3smol 60360l 398 gemsgorgm bmgzseby, Geis 6—0. dogo-
—itf e—ita

©gdm:
F.()—F, (@)= To® % dt= l}f(x)dx
¢ W= % —it B '

o

8J9s6  383m3abstigmdl, Gm3
F{(x) =T, (%). A

§4. 3365¥0LRI30L BI63CBNSMS 3NIRI3GHMdOL
LILGIR 3HTdDILMBS

V' os3do gsbgobogmgn gools s 0dsgy smdsorn®  Logégby
de(399ne d9dmbggzom Lopopgms dodreggtmdals jMgdsemdol bbgs-
sbbgs Lobg: smdsomdon gGgdspmds ( —5), omomnddols  s30-
madgmo (0.) 3690003 s Ladnsmm 339068 gmo sBhoo 36g-
dsmds. 33 Labol 36Hgdsmdsms gsts Fgdmbggzomo  Lowowggdo
(06 0L bagsmeadnme Fgdmbgggomo Logoeggdo dmigdnmo ogml
90mo s ogagg sedsorg® Loghsnbg) gbsdmms gfodsbgol .-
sbEezebab® dsmo gubsfomgdols gubosms 3Mgdsemdols sBA0m.
33 dobboo Fgdmgzgommon

336LIBR3MS 41. Bzgbh goBgzom, Gm3 Fu(X) gsbsfomgdol
gbJgosms 30drgztmds LaglGee Mgdomas F(X) asbsfoemgdols
B6J300bsgab, @ sgfgee Fy(x)= F(x) o Fu(x)— F(x), F(x)
B96J00L 9Fy39B ™0l C(F) Taodomas Lodtsgmgby.

gb 3obbeBma@s mEgddynmos, go. oy 3OLRMdl bylgo Bmgsdo,
ol geosEgtmas. dstomsis, Fr(X)= Fi(x) s Fy(xX)= Fy(x), 3s-
b Fi(x)= =F,(x), x € C(F;) N C(F,) wsbs6hg6 Fotomams Lod-
Gugmaby, Gmdgmoag ogmseas, Fi(X)= Fy(x) 3ségbborst «§g39-
C’)mbo'ls 3.38('). A
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oy Fu(X ) gmbdgos En-ob gebsfommgdol gmbizoss, berme
F(x) &-0b a9bsfoemgdol gbiz0s, 3s80b godygom sg6gm3g, Ged
En Lybder gogdsmas &-306, Gug & —4 5 Loddergmmo  smobo-
Abgds; bmgxg® 9mdg6, G &, 36gds00s E-396 gsbsfoemgdom.
bsos, &nL)é 369050mbowsb  333mdabsmgmdl, Gm3

P{o:x;<&(@)<x:} — 55> Ploxis§(w)<x,},

040 P{&=x,}=P{E=x,}=0.
sbems  s3blbso Fp(x)=> F(X) 3650s0mdal 3s6bsbmgmsdo, o
Guymd  dmombeggds  gGgdsmds dbmmme K (x)-obs 1979398 b0l

TooBomgdby ©s s6s gggms X-bumgol. Fgy(X) gsbsfomgdols ogb-

Jioolb Fe(x) gobsfomgdol gubjioobsegsb gmgger X Ggdomdo
36905030l 3mobmgbs s 0fbgdmes 39630, 306soELE aMmadg-

mazgngeon &, gdnbzgzomo Lowowol gsb6sforgdol & 3g8mbggga-
00 bopapals gsbsfomagdslmst 36536030 Losbemmgol d93¢) Bgdom-
bgggeL. 830l bsmgmlsgmase dmgaggsbemm

1
dsgsgmomo. godgsm, &, =& — u s & 03y gdmbzgzomo Lo-
RQORJe
1 1
Fe,(X) =Pjo: (@) <x+—¢=F;| x+— | > F.(x+0),
n n

Geags D00, Lsgdstrobos Fe(x) Fyzgdomo ogml X God@omBo,
608 Feo(x)-AF(X). 3gmcrg 3beog, En—E bgdmo  Rsdmagmopmo
g3gmos 3Mgdsemdol sbmam.

MINGIBS 41 oy &, ——E, 35306 &, —E.

R33&30633S. gmgdzsm, X'<x @s X, X'€C(Fy). gobsowsb
{o:g(@)<x"I={o:E(0)<x, &(0)<x'}H{n:E(0)2X, {(@)<x"}c
{o:&n(@)<x}H{ 0:&, (0)2X, §(0)<x'}.
sdogmd
FF,(X')SFF,H(X)_'_P{ m:‘gn ((D)ZX, E.;((D)<X'}°
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30630k dsgmom
&, — &,
P{o:E,(®)> X, £(0)<x"}<P{w: &,-E] 2x-x'}—0, n—co.
d53sbssdy,
F.(x') < lllg?o il:f Fe, (x). 4.1

bsb@mao‘a&)bQ, 0)‘8 838‘883@00) OQBOQSBB g Qb gn"li, 8080'
ogdm:
limsup F,, (x) <F,(x"), x<x".
n—oc X

3d3356500:
Fg (x') < lim inf an (x) < lim sup an x) < F‘5 (x'").
n—»0 n—o

s oy XxeC(Fy), x'Tx ) x"x, 8306 dogomgdom
F(x) =lim F;, (x). A
n—»o0

MIM&I3S 4.2. ory
8 -8 — 0 o F,(0=>F(®,

35306
F. (x)= F,(x).

R33GINGIBS. ogmergds 4.1-0ls sBsgmmgocios, orgzo o &;-%3
393mgaggbgde E-By Bsetigdnm dbgpagmmdsl.

0MAM&HIIS 4.3. 30380, Ew M, D=1, 2,... dgdmbggzom Lo-
oEgms 30393¢0mdgd0s. 3353

3) oy &, —45¢ s nn—P>0, 35806 nnén—P)O.
3) oy Ea——E, m,——C,

35806
& _a &

EtNn—E+C, EMa—2oCE, ——)E, C=0.
Ma
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233&30GI3S. adobsmgol, B3 ©s309830Gmm (3), asbzobognmo

P{o: £, (@), (0) > &} = P{m €, (@M, (@) > &, N, (0)< Ii} +
+P{o:[E, (o), (@) > &, M, (®) %} <

<P{o:[E, (o) >K}+ P{w N, (@) 2 Ii} DEOEedd0.

3dgrsb g0
lim sup P{o: ¢, (@), ()] > e}< Plo: (@) > K}, (4.2)

gmggemo gofbodgdnmo wsegdomo K-mgob. dsgmsd, K 6580b30g60
Esegdomo Goibges, s8omd (4.2)-ob dstrxggbs bstrg K-U o6hy-
3000 9ga30dmos gegbsmmn Gegobe Izoeg Goibazby 6sjmgdo. ds-
Bslissdy,

Plo: &, (@M, (®)| > gf>0, n—o o,
(3)-b 338 30ip0bsmz0l Bg360B6mm, Gm o)
& — &,
35806
EitC—>E+C,
Eta)-(E+C)=1, —~C——0.
8darsb, ory asdmgoggbagde 4.2 mgmégdsl, dogomgdo
&ty ——>E&+C.
astes 3dobs,
& ——E,
3do@md
Ct,— > CE.
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Ig0003 (3) m30Lgdol msbabds
EMa-CEn =&, (N, ~C)——0.
3daesb 30, 4.2 ogmergdols dsgmoom,
&na——>CE.
shamergamba,
Ea/ma——> CIE. A

0MIMHIIS 4.4, (3mosl  ogmegds). org Fu(x)=F(x), Lsrsg
F(x) 9Vy3ad0 gmbdoss, 33806 3619050008 0sbsdstros:

sup [F,(x)-F(x)) >0, n—o.

—00<X <00

RIIGINGIBS. gmdzem, & 6g00ldogho  sgdoma  Gozbgos.
F(x)-ob 9{y398@30l dsgmoo 8madgdbgds obgmo X;<X;<...<Xp 6o-
b3g%0, A3

F(x,) < % F(x,,,) - F(x,) < g k=1,2,...m-1, 1- F(x,,) < g

99893, 30bsoEsb gmggmo gofbodgdnmo X-mgzols Fn(x)—>F(x),
330md 36198mdls olbgmo N, G, Geigs >N

|F,(x,) - F(x,) |< % k=1,2,...,m.

oy XE[Xy, Xpi), k=12,..m-1, 35806 F,(x)-0b @s F(x)-ob
3615 3emgdamdals as3m,

Fa(x)-F()<Fy(Xk1)-F(X1)=[Fa (Xt )-F Xie1) 1HF (x51)-F (1) I <,
Fo(x)-F(X)2F,(x1)-F (Xi+1)>-¢.

330803 | Fu(x)-F(x)| <e, Gogs X€[Xio Xpert], k=1,2,...,m-1.
oy obms X<xy, 35dob

Fu(x)-F(x)< F(x))-F(x1)+F(x)<¢
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Qé
Fo()-F(x) - F(x) Z-F(xl)>—§,

90. Gm@Es X<Xy, |Fn(x)-F(X)| <g, n>N. sbsmmaon@se asbobogmg-
3s F90:bzg39, OmEglsg XXy, 33335680,

F,(x)- F(x)‘ <&, Gemgs n>N. A

sup

—00< X00

2335 4.1 oy Fp(x)>F(X) 6803y gggmasd 333003 D Lodedss-
mqbg, 95006

F.(x)=F(x) .
R3IGINGIBS. gmdzem, X F(X) gubjizeob ofg3admdol §Foo-
Bomos, x',x"eD @s x'<x<x'.
33°J3b
Fu(x")< Fu(x) <Fn(x")
s
F(x') = limF, (x') < lim F, (x) < lim F, (x) <
n—»o n—oo n—>o
< ll_)lE} F (x")=F(x"). (4.3)
o x'Tx s x"x 35306 (4.3) 036 dogomgdon

F(x) < limF, (x) < lim F, (x) < F(x)
n—w n—»>co

8.0.
limF, (x) = F(x). A
n—»o0

0)3M&IIS 4.5. (3gmol 3oéggmo mgemgds). asbsfomagdol ogb-
Jaosoms gmggemo {F,} 80dpg36mdaest Bgagadmos gsdmggmm bgl-

Bore gMgdseo  J3gdodenztmds.
R33&G3NCIBS. godzsm, D={x\} FOggby g3gmash 333¢030

ogmoeo bodGogmgs. Bsglzsm {Fu(X)} 30dwg36mdsdo X=X;, dogo-
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ogdo  Goigbgos Fgdmbsbmgtmem  30drpgztrmdsl: O<F,(x1)<l. sdo-
$m3 3obysb Fgazodmos gsdmzyme 3egdswo Fiy(X1) J39008wg36m-
ds, F)magmo'ls %Q;joﬁ)o F(Xl)-om 0Q350'86m0). {F2n(X2)} 'aaam'lso%-

©36nmo  30drg3emdoesb  gsdmgygme  3Ggdso Fan(Xz)  J390808w93-
O1mdo: FZH(XZ)—)F(XZ) Q5 5.4 '333;336 3.58(')33(')(30) Qoaamﬁaqraﬁ
Fun(X) 399089360085, Gmdmobogolsi Fun(Xi)—F(X) 6gdals-
dogho  Xp-mzgol, Gmdgmog gggegbol D-b. ggds 4.1-0b dsgmoo,
3Jgs6  383mBobsgmdl, ™3 Fyy(x)=> F(x). A

dgbodgbs. Bgodemgds F(X) 36 ogml asbsfommgdols ognbiz0s. ds-
asmomse, oy Fi(x)=0, Gmgs x<n ps Fy(x)=1, 6m@gs x2n, ds-
306 F,(x)= F(x)=0.

03M33S 4.6. (3gmol dgmey mgetgds). o g(X) Goibgms
©ghdby 9les0de, 8g8ebsbogiame gabiiess ws

Fu(x)= F(x), F(c0)-F(-0)=1,

35306

fim | g(x)dF, (x) = Jg)dF(x). (4.4)

R33G3NGIBS. gmgzsm, a,beC(F), s3sbosb, a<b. mogrsdotigy-
msE 0533383030, ™I

b b
lim [g(x)dF, (x) = [g(0dF(x). (45)

30300, €0, gmggmmgols 8madgdbgds [a,b] 0bBgmgsmols F(X)
B 96J300L a=X,X 15000 XN1,XN=D 99358 m30L FoOBomgdon [Xy.1,Xk]
0begmgdse  obgmbsotse  sogmas,  G™3 ‘g(x)—g(xk)‘ <g,
X€[Xi1,Xkl. 930l go39mgds gmggemgol Bgodemgds, g0b6sowsb g(X)
05653650 9Fy3gB0s [a,b] 0bFgezemBy, beome F(X) ognbjizool
aVg3ad0d0b Gaddompde [a,b]-80 asbrasgadamos g30masb 333¢0-
35¢0. 3&6315.3%;()36)(')0) ge(X) 93‘36;]00.3: gs(X)=g(Xk), (4)(')(3.5 XG[Xk_
LXkl. gboos, as<x<b ob@gHgsmol gmggmo X FodBomoalsmgol
badstrongmosbos ‘g(x)—gs(x)‘ <e fdommds. 33943l
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b b
[g(x)dF, (x) - [g(x)dF(x)

b
< flg(x) - g, (x)|dF, (x) +

+

b b
Igs (X)an (X) - Igs (X)dF(X)

b
+ [lg(x) - g, (x)/dF(x) <

s28+gimuxu—Fuu—aauho—Fubom

bosg L = sup|g(x)|.

933653690 gbsagigdo Bgagadmos gegbspmo Gagabre 306y,
Gz N0, Lsosbsy 3s8mdeabstigndl (4.5). (4.4)-0b 38 30-
9%0Lsmgols sg86Bomm aligmo A>0, Gmd

€ €
F(-A)<—, 1-F(A)<—
(-A) 1 (A) 4

©s, s3sbosb, A F(X) gmb6ji300ob 9fy398mdal Faodomgdo agml:
+AeC(F).
d580b, gobsogsb
F,(zA)—>F(+A),
dgagodmos s3s6homm aligmo Ny, G™3

Fn(—A)<§ @ 1—Fn(A)<§ Geogs DNy,

dg3085kmm
[ g(x)dF, (x)— [g(x)dF(x) Tbgseads.
33943l

T g(0dF, (x)— [gdF(x) <

[ g¥)dF(x)— [g(x)dF, (x) +

+ <

[ g()dF(x)

[x}>A

[ g(0)dF (x)

[x>A

<

j g(x)dF(x)—:[ g(x)dF (x)|+ L+ L;’ (4.6)
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(4.5)-0b  godmygbgdom (4.6)-0l Bstrgggbs dbsry Bggzademas
6.53’5.5;3(')0) ﬁoaoﬁgg 30014)3. A

§5. AdbJLOSMIBI(N V'I6IGNOLSN30L
BR3SH00M0 0NIMHI3dS0

§3-30 839030690 HMOgHO3eebebs Msbsmds asbsfoemgdols

g6Jiosms {Fe(X)} Loddogmglbs s {@e(t)} dsbsbosomgdgem og6-
Josms  Lod@sgmagl dmeol. 83 3s0gMegz0l dobsbos gohggbmo,

Am3 g osbaEmds oM dserBm gBmoghngemlabss, sGsdge ué-
20gh0aFy30806-

MIMEI3S 51. (Satesdoto mgméigds). org Fp(x)=F(x), 35306
gmggee t GodBomby Qa(t)—>@(t), BHms n—>oo.

R533063BS. Jgmol 33-2 ;mgmEgdol msbsbdse, F,(X)=>F(x)-wsb
3990130063693, ™3

¢, (t)= ?e""an (x) > oj'e“"dF(x) = (t). A

MIMEI3S 52. (3gdérbgdamo ogméigds). o dsbsbosmgdgem
gabJaosms {Pn(t)} d0dpgztimds 3Ggdseas gmggm t FooBomby

Gmdgmady (1) gab3e0bsgeh, Gmdgmo aFaades bam Faddo-
Q)‘Bg, 35306 Fn(X):>F(X) s (p(t) 360l F(X) aoﬁb%’ogmabo’ls ds-

balosmgdgmo ggnbiz0s.
RSIGINBIBS. 3gmob 3atzgmo mgmegdals baggndzgm by ga-

30dmmos  s3shomo  {Fiu(X)}-sb  J3900dgzmds {F, (X)}, 6mdy-

oz bybdee  g6gdsos  Gmdgmomsy  F*(X)  ggnbzoobsgab:

F,, (x)=F*(x). 39330dmm0s gognmolbdmm, 6md F*(x) 27930808

ds6r(3bbosb. 3sR396mm, @3 F*(-00) =0 s F*(+o0) = 1. sdobso-

30b B3gb 298309969000 BME@dSl:

1=

- [o (Dat

—T

P{o: [E(w) < X} 2 ; , 5.D
X
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bosy X >0,1>0.
3069, o X =2, (5.1)-0s6 dogomgdo:

P{o:[E(@) < X} > 2211:{(p5(t)dt 1. (5.2)
3383 30gmo (5.1). a3sd3b
+Ligwx )5 MI e oyex + T;(1\/[I{m:a(m)>x} =P{o:[E(0) < X}+

1 1
+ Po: E(w)| > X} = P{o: [E(0)] < X} + T—X(l —Plo:[&(w)| < X}).

3Jgrsb  398mBrrabstigmdls (5.1). 3athmdol csbsbdse @(t) 0Fgzgdos
t =0 GgoBomby. s308md s6Lgdmdl obgmo 19> 0, G@d, Geogs
0<t<Ty

1°F €
— [o®)dt| >1-=. 5.3
2r_£(p( ) 4 (53)

Goasbs3 gogam t GodBomBy @, (1) = @(t), sdomd s6lgdemdl
oligmo Ky, 603

[ou, )t — Jo(dt < %T k > ko, (5.4)

(3] as9myggbgdnmoas magdgaol mgmEgds Isgmodgdamo 3Mgdsom-
3als Fqlsbgd). (5.3) s (5.4)-@6 @sgfgom

1°- €
— tdt >1-=
21_{(p“k() 5

s, 333sbssdy, (5.2) Hmemdowsh

P{w:[¢, (m)‘sz}:Fn (ZJ—FH (—2)22(1—8j—1=1—8,
K T "\t ot 2

194



3.0.
F, (ZJ—Fnk(—Zj >1-¢ , k>k,.
T T

F*(+00) = 1, F*(-00) = 0.

3333561500,

sbms 083498 Jo3mm
F.(x)=>F*(x).
8379350, H:d
Fa(x)= F*(x).
33306 sALYoMdL ™o {F,.(X)} s {F,.(X)} 439008936135
olgmo, G™3

F, (0)=F*(x), F,.()=F**(x),
306033060 MgmE9dols dsgmoo
Qu (1) =07 (1), @,.(t) > **(t):
95359, gobsosb
Pu(t)—>0(V),
3308
Q*(t) = 0**(t) = @(V). A
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0Md30 VIII
GIESEEIIHN BR3SSOD0D 0)IAM& IS

§l. BIESEHIRNIBHN BRISGO0)) 0IMGIIS JH0)6S0HIKX
3365V NRIIR0 RSIMI3NKRIBILL() JI30bL 333000
1LOKRNRIFBOLSNB0L

39@bmol 1dgdsdo ,,FoMdsgdsms® S, Gsmpgbmdsl sjzl dgd-
930 bogstomno mgolgds:

2
S, —-MS | A
lim P2 —"<x;,=®(x)=—— |e 2du, 11
n—® { VDS, } ) \/27‘5_{0 (D

Loy
MS,=pn, DS,=npq, 0<p<1, q=1-p.
(11) Gs6Bmsagbl 9.7 (396HGsmnmo  bogstomo  @gemtgdols

13568039 Bgdmbggzsls.
336LIBR3GS 11 Aggd 3089300, GMI I 0 dgmo Bgdo-

bgggom  bogowgms &i, &y, ... 80dg3tmdalsmgals  Jgbernmagdamas
363 OsmgMho BbmwgsGomo ogmégds, oy 65d0bdogho
X-030b  bsdstromgmosbos Bgdregao bmzgs@0mo msbsggstimds:

. Cn - Mc;n _
Jim P{M < x} - O(x), 1.2)

Lssy Cu=E1+Eat...+En.

Goasbs3 D(X) gubizos 9Fy3aB0s Gogbzom mgGdby, s3o@md
3 36g0s0mds 0sbsdstos X-ob dodsGrmn 3mosl mgmegdol  msbsb-

doe (0b. mogo VII, ogemérgds 4.4).

306300006  dg@bymol bgdsdo ,,Fodoggdems® S, Gsmegbemds
Fom3moapaabgds sdmzoEgdgmo s gemo s 0dsgg gsbsfomgdol
3Jmbg M1, N2, ..M 9g8mb3g300m0 Lowowggdols K sdsc:

Sn= N+ N2t ...+ Ny
bagos(s
P{o:mi(w)=1}=p, P{o:ni(w)=0}=1-p.
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sdoBmd (1.1) GseBmoragbl (396@Gsedo brgstomo mgmey-
dols 396dm dg8mbggzel. (306BGsmuGe brzsMmomo mgmegdals Lads-
Gomosbndobsmgol &i, &, ... Fgdmbggzom Lowowggdl mbos dmgo-
beagels  3o6337mo  Esdsdgdomo  306mdgdals Bglirmmagds. 83 3o-
Amd980L  sbLbolsmgol Bzgb 3s39(36mdom (396 s Brgstoma
09638930 Asdgb0dy 39M0s6E k.

0530053060398 05339830300 (396G B0 bmzstomo mgm-
6gds ghmo s 0dsgy gebsfoemgdals 3Jmby dgdmbgggomo Logowgg-
dobsmgzob.

0IMGHIIS 11. oy &y, &y, ... gbsotrse  gobsformgdmmo  s-

derggogdgmo  dgdmbggzomo  Loporggdos, Gmdgmosg  bsbemmo
3sm935037960 mmEobo s ©olidgelos geshbos, ds8ob

lim P E,+&,+..+E, —na
n—o0 o/n

< x} =®(x), (1.3)

15«5;208 a=M§i, 02=D<:i.
QLHISG3INBIdYS. oQgso'aﬁmm

Ci=E+Ext. AEn, & =8 —a; C, = C;:/%‘“ ,

35306

g, =1 3.

oV k=1
godzso, O(t) =@z (1) & -b Bsbsbosogbgmmo 3080
306500056
Ek =0 @ Mglf =ng =02,
8domd [obs mogol 3oMggmo 3sGrsgdegols 69 030Lgdols  dsgmom
sgfgco:

2.2

eu) = 1- L2 4 o(u?), éogs u—>0
©s, 353sbssdy, 6530Ldogo goJbotgdnmo t-ogol a3sJ3b
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¢z ()= [q{ct&ﬂ = (1—;;+o(t;Dn -

2

- exp(— 2), n—»> o . (L.4)

83050, (1.4)-30 dogomgo N(0,1) 6e&dsennmo gsbsfomgdols
dsbsbosogdgmo  ggmbdos, G Ty308™l  ogmégdols  dsgmom
(1.3)-% 6086sgL. A

§2. GIESEHSISH0 BRISSHNOM0 NAMHIFS 6350130IHIKX
3365V IIR0 RSIM'I3NKRIBIL2() 306 333000
1LOKNKRITBOLSDB0L

sbms sgsgobmm, oy M8 306Mmdgddo szl sEaamo (396¢Gs-
a6 bmzec00 mgmegdst  6930kdog@se  asbsfomadnmm  dgdmbgy-
300 Looegms dodwggdmdolsmgols.

30350, ©s3ermzorgdger B98mbzgzom Lowowgms &;,Es,... dodwg-
360030b gmggee G936l geshbos Lebdgmo dsmgdsgogn®o memeabo
s ©ob3gAbos. sm36086mm

F.(x)= F, (x), Mgg=ay, DE, = blz( <w, k=12, .....n...,

B: = Y b..
k=1
s3lbgom sdmEabs: M 306mdxRL bos s3d5gmegamgdebgb
€1, &2... Lowoggdo, G0
1
— 2 —a,) 21
B, k=1
%090b  a06sfomgdol  ggnbios DP(X) bmGIsemmdo  gsbsfommgdol

R9bJ300Lsgab 0300d5dmEgl b, M3 030399, LEOMMmEdmEgl +d
0030l dofiggmo  3sésa@egol  (L2)  Bmge@omo  osbsgstimds.
Gmame3 J390mm 36sbagm, sdalsmgol Ls3dstolos mobrgdg -

3o b 306md0b '33136)‘3@38.3: ymggmo T > 0 6)0(353015.30)3015
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Jim L,(0) = 0, (2.2)

bagos(s
1 & )
Ln(T)=Bﬁ2 _‘.(X_ak) dF, (x).

n kK=l|x—qy|27B,

RIO 393964390 0begdgzol docmdals s@ldo.
3m3603bema

A={o:| El@)-ad 21B,}, k=12....
©s F93005Lmm  semdsmeds

P{ max ‘&k —ak‘ Z‘cBn}.

1<k<n
6150033b5(3
p —a |2 =P U A, |<TPA
{llsnl?énik ak‘ T n} (kL=J1 k) kz=:1( K) R

PA)= | dRMS 5 [x-a) R,

‘ X—ay ‘Z‘cBn ( n ‘x—ak ‘Zan

330md dogomador BmEmdsl:

P{llsnl?én@k —ak‘ = an} <

1 n 2
> (x—a, ) dF, (x).
B,y Sl
0obrgdgtaol (2.2) 3o6mdol 0sbsbdse, Gmameoi 6 nbos
agmb >0, Geogs n—w, 93068L36gm0 K80 doolbFAsgals bymo-
bogah. 33396050, mobogdgdaol 306Hms Fomdmswanbl (2.1) xo-

dol akB_ak, k=1,2,... . 3gbsoghgdms ®wsbsdso Lodgodol

n

Ibmgzbsl semdsorBo 3gdsemdols sBGHoom.
sbms 083498 Jo3mm
0MIMEHIIS 2.1 (gmobrgdghgal ogmtigds). o &, &z, ... ©3m-
13900909  9dmbzggzom Loopgms d0deg3tmdobsmgol  Lergmogds
306tmds:
lim L (t) =0,1t>0,
n— oo
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35dob

1
P{Bng(&k -a, )< x} -

2

1 x v
—— |e ?du, 0563343 X-0l dodstro.
N2 _£

R3IG3INGIBS. Fgdmzgommn Fgdwgan smbadgzbgdo:

Euk = ng— B Fu=PEa<x), 9, (1) = ¢, ().

n

- d(x)=

3bewos, Gnd
M¢,=0, D&, = b / B2
s, d33sbssdy,

> D, = I. 2.3)

fggbo 83 smboBzbgdom L,(T) s mobegdgdaol 306mds doomgdls
Lobgl:

L,(m=Y [xXdF, (x)>0, n->o. 221

k=1|x|>¢

1 & n
B 2 (Ex —a,) = 2 & -0b sbsbosogdgemo gmbos Pn(t)-mo oe-
n k=1 k=1

36086mm, (3bswas, G
¢, = ITeu (0.
k=1

Rggbo 30bsbos gshzgbmm, B3
. o —t¥2
11ll_l)noo ¢,(t) =e 24)

s  gdémbgdnmo  ogmegdol  msbsbdse  mobegdgMaol  ;mgmegds
338303900 06gds. sdobsmgols Rzgb wsg3oMmgds
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62

e’ —1-i0 <~ (2.5)
2
i0 P I
e —1-i0+ — < — (2.6)
2 6
DEOmdgdo (0b. mego VII, q@memmds (1.9)) w©s s36039
In(1 + a) — a| < |af (2.7)

QBHOEmds {OLZ| of <1/2} G6980 dmmsglgdmmo 3md3mgdlnéo Go-
(3b3980Lsmgol (In gomgsc0mdol dmsgstro bsfomos); (2.7) adm-
mmds mmgscondol 3s3mol Fgegaos:

o (_1\k-1 w0 (1 k-1
In(1+a)-al= k=1( 112 a —al= kgz( 112 ak|<
1a * o e X fof e
S* = — Si 2 = .
22 e <y E e

3386 mbrge (2.4)-0b 838 30(3908L. 93 doBbobsmzgals Sotrgge
6)03'30 3.56335(')0), 6nd {Islélé‘(p“k(t)—l‘—)o, 6)(')0& N—0, oo~
6336s@ t-ob 30dsto, [t|<T <. odol gsdm, Hed MEL=0, (2.5)
QBmemdoresd dogomgdo:

‘(Pnk (t) - 1‘ = T(eitx — 1 - itx)dF,, (x)| <
< tz( [ x*dF, (x) + [x’dF (X)J < 12(82 + L (8)).
2 Ix|<e " |x|>¢ nk 2 "

2390658 369tm0  Bmemdol dstrgggbs dbsol dgmeg Bgbsgdgdo
m0begdgM30l  306mdol  mebsbds, Gmas N bszdedmobse  @agwos,

886308@06 adsbdQ(")(]) 82-%8 Gédﬂiabo, 3.0.

lim (1 Jax n\(pnk t-1=0 (2.8)
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03633Gs t-b 3odstim, |t < T < 0. s0G0asE, ©sFTyrdmemo asé-
Q 39R> RQIVYIOIR0 3

33000 N-sh
1
1225 Jou® -1 < o,

G@dgmoai mez3ol b0z a3sdmg3l LaBsmadsls esgfgemm
2
0@, () = (@ () — 1) < lo, () — 1.

as6g0bommm sbems @u(t) dsbsbosogdgmo gubiios. a3sd3b
Ing,(t) = 2 e, (1) = X (eu() -+ R,, (29)
k=1 k=1
bass

2
R, Puc(t)=1] <

21 (I, (t)— (@, () —D)] < 21

n

< Jax ow(® - l\gl\(pnk(t) -1,

33sLmob,

n

(0, (-1(< k"

k=1 =

T(e" -1-itx(dF_(x)<

t' T
<-=>DEf <—.
2187557
833356500, (2.8) 0b33360m3als dsgmom, t-b 30dstrn MsbadG

690013096 LalErne ‘t‘ < T ob@ghzgsmBa, dogomgdo:

R,»0, now. (2.10)
3530
n t?
X @u® =D === +p, 1D
k=1 2
bagass
t2 n tz n ®©
Pn=—+ 2@ () -D=—+> [(e" —1-itx)dF,, (x).
2 k=1 2 k=1-o
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30d3s0m, T 6530bd0gBo Esegdamo Goibgos, 33806 (2.3)-0ls os-
bsbds g39J3b

2.2

t
o = |3 T - 1—itx + () <
k=1-c0
n tZXZ
<Y [ le™-1-itx+ dF,, (x)+
k=1)x|<c
n . 2_2
+Y e —1—itx + —dF,,(x) = I, + L.
k=1|x|>1

L-ob 'aalsaq;olsabggogg aa8m30335mm (2.5) g@m@m&s'

L<Y [l

INEL

L 1tx‘ank(x) + — 2 [ x*dF,, (x)

k=1|x|>1

IA

n t n
Y [ xMF,(x)+ — Z [ x*dF,, (x) =

21T 2 =1|x|>7
= t’L (1) < T’L (7).
I; - 3g3988bmo (2.6)-0b gs3mggbgdom:
o’ o’ . LI
Z ,” ‘ dF,, (x) <— TZ IX dF,, (x)<—1<—T1,

16 |y k=1x/<z 6 6
T

353sbssdy, ‘pn‘S?T+T2Ln(‘C). d39dmo € Gozbzolsmgols
T oby 9gzs6homm, Gmd Tt <3e. s3 T-b 30 obgmo Ny dg3nbsds-
3mm, 6ed T3Ln(’t) < %, éeogs >Ny (gl gmggewogol  dgad-

g8 Ly(1) >0 306030l gdm), g.0. ‘pn‘ < g, 6Go@s >Ny o
‘t‘ < T. gb gBommds 0dsl 33039098, Gm3d gmggee  Labermm
0b9egsemdo t-1s 3603z69ememdals 30dsr00 ?3bsdMISE

Jim p, = 0. (212)
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oy gogomgsemolfobgde (2.9),(2.10), (2.11) s (2.12) -
653060md8Ls, dogomgdm t-b 30336300 MsbsdMNE gmggm  LalGm
2

. t .
(-T,T) obBgHzeemBo nll_l)n00 Ing,(t) = — ry 86, G o0gogge:
tZ

nli—l)noo Q,(t) = e 2, bsosbsy Bgd6mbgdnmo ogmégdol degmoom

1

Pi—Y (&, —a,) <xp—> D(x). (2.13)
B, k=1

D(x) gubisos afyzgdos dmgem Goigbgms ©g@dby, sdoBmd

(2.13)-80 0363356 39dsmdsl 0dmmgzs 3masl mygetrgds. A

Fgbodzbs 1. gnobrgdgtaol mgmegdoesb 3s8mdmobatigmdl, Gmd

P{C, <x}- @(X—BMC"] >0, (2.14)
bass
Ca=CrtEat..+En.

(2.14) Bogston 0s6sx3s6m3s bdoMse asdmmd3sdnb sbyg: Ls-
30560bse oo N-oz0l £, ooy dosbmmgdoo asbsfomy-
dmemos  beEBsgm@se M¢, ds03s8)0460 emmEaboo s Blzl =D,
oldg@booo.

sbms dgghgmgm Medegbody 396dm Bgdmbgzgzsty, G™Egmdos(y
m0bEgdgMzol  306mds Fgbergmadmmos ©s, 5Tsbsesdy, badstro-
mosbos 396 Gomaco Bmgshomo mgmémgds.

3) 30300, &1.&2,.. gPmbsotse  asbsfommadmmo a3 soey-
dgemo dgdmbggzgomo Lowowggdos a=ME; BsmgdsBognéo mmpoboon
s 0<b’= =DE;<o0 mal3gHloom. 35806

L(M=—03  [(x-a,)dF(x)=

B“ k=1x—q) >tB

= iz I(x —-a)dF,(x)—> 0,
b |x—a|>tb/n
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30630036
{x : ‘x—a‘ > tb«/ﬁ}i« J,

n—,7>0, boge b? =MJE, —a‘z < o0,

33330600, ™obEgdgMaal 306mds BglGrmmadnmos s, dedsbs-

©s3g, ™obEgdgMA0l  MmgmEgdasd  3sdmdEabstgmdl  Rggb  dogH

1339 ©398 303900 mgmegds 1.1.

3) godzsm, &1, &2, .. olgmo @sdmyzomgdgmo  Bgdabzgzomo

boogggdos, G™3

&k‘<C<OO os. k=1, 2.. , ©s B>, éngs

Nn—00, 35dob bsdsmmasbos (396BGsmamo bmzstomo ogmegds.

Bgd03930L B mEemdawsb dogomgdo:

ﬂx —a, ‘ZdFk (X) = M[(Fsk - “k)zl{m:\gk —ay 2B, }]S

[x—ay [27B,
bz
<4C?P{g, —a, |2 1B, }<4C* 5, g0,
T n
1 & 4C?

| (x—ak)zdFk(x)st?ao, n—o,

2
Bn k=l|x—gy |>1B,, n

353sbosdy, 33msg Bgbemmgdnmos mabrgdghzol 3o6mds.

0MIMGHIIS 2.2 (gmos3mbeogol ogmegds). o E1.E2,...  ©8cy-
3ogdgmo  Fgdmbggzoma  Lomopggdobsmgols sGlgdmdl 2+8 Gogols

s3bmeonGméo 3mdghBo, baps O 08y wswpgdomo Goigbzos ©s

1 n 243
s ZM‘é‘;k —ak‘ — 0, n—oo,
B, k=1

35306

P{l i(c";k —-a, )< X} — O(X) 063363 X-0bi dadstron.

Bn n=1
R3IG30GIBS. gogzsm, >0,

(2.15)
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35dob

© 2+8
= [[x-a,| dF,(x)2 _ﬂx—ak\ﬂadFk (x)>

|x—ay|2eB,

M‘ék _ak‘2+8

>e’BY [(x—ay)’dF, (x),

‘x—ak ‘ZBn

8.0.
1 ) 1 n 243
[ x-a)'dF, ()<= YME, —a| —0.
€ Bn k=1

2
Bn k=1|x—q|>¢B,

3sTsbsady, osdnbergol (2.15) 306mds dmagsgl mabogdgtaal
306351 s sdom ogmEgds 3B o390 0. A
Fgbodzbs 2. 30650036 bgdmm dmgzsboge  gzgms  mgmegdsBo
1 n
?2(§k —a,) x580b as65fomgdol grbios 3Ggdeos beaGds-
n k=1
éo asbsfoemgdol O(X) ggb300bs396 sbsdtrse X-ob odstro,
.580(35(')3 8‘363&6030& ggoobabk 'lsadom'bo dﬁ)gbaggmboh Boﬁdaﬁ)ols '3315-

sbgd. 03 Bgdmbgzg3eBo, gy &1, &2, @edmmzomgdgemo s
gembsotise  gsbsfomgdmmo  dg8mbgggomo  Lopowggdos @s, sdsl-

0sb, M‘§1‘3 < 0, s goobgsbg 3sbybo dmogzgds dgo-glgbols
QBmEmdoo:

3

E - CMg, -
sup P{§1+§2+ E.tn na <X}—q)(X) < ‘fl d‘ ,

—00< X<00 b</n b3vn

ls.s;g.so
1
a= Mg, b2=D <C«<)08.
&1 &1 oo T

33 Hmemdol ©sdB 303908 3myzsbogmo odbgds §3-3o.

Jgbodzbs 3. §2-8o mobrgdghaol 3oémdsl doggigom dséBogo
Bmeds, AMdgmai 33bbs3n0egden bgmbsg@gmos ,,bgMosms Bdgdals
dgdmnbgg39do.
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303350, E,Erenin  @3ergz009d9mo  Jgdmbggzom  borowgms
300093601355,

€ —a,
B

n

@=M&,, b’ =DE,, B =§lb'2‘ >0, n>l, &, =

33 3mb0d36900L gsmzgsmolffobgdom mobrgdgdzol (2.2) 3oée-
35 Boomgdl (2.2') Lsbgl o6 sy ogogge:

YM[ELI(E, 2e]>0, n oo, 2.16)

oy Sy=EnitetEin, 35806 DS,=1 s ogemeigds 2.1 Bsdmysgmod-
©gds sby: org (2.16) 3atimds Bgltrmemgdnemos, 85806

P{S, <x}> ®(x) = & ]'e_“z/zdu, n— o,
T

86 dm gemgeo:
Sa—2>N(0,1),
bagos(s 45 3mb0dbagl  gsbsfomgdoo  3Agdsemdsl  (ob. msgo
VII, §4), bowwen N(0,1) — beodsemgirs (0,1) 396535869300

3365 omadm F9dmbzgzoo bowowgl.
(0BG Bmzston mgmegdsl Bgodmgds swaomo  dJmbogl
bmgse 5, bgeosms Lggdolsmgol® g.0. 36 360l bagsmoadmmer Eny-

b 3Jmbogl E"kB_ i Loby. Lobgmemdd, spgomo o3l dgdwgg

0getrgdsls.
MIMEIS 2.3. 3mdzem, gmggeeo n21-bsogob E&ni, &Enzy -

Emns  0lgmo a8 j0gdgmo  Bgdmbggzom  Lowowgms 30dwgztm-
358, G038 ME,=0, DS,=1. 35806 mobrgdgmgol (2.16) 3oéHmdols

Aglernmgds s 33sGolos odobsmgol, Ged
Sa—2>N(0,1), n—>o0,
bagos(s
So=En1t..+Enn-
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gL ogmegds 3B goiegds Lodggsbodgzom 21 09069301 sbsgmer-
2068 ©8 sdogmd dsb s dmzoygzsbo.
sgogmo dobsbzgrmos, Gmd

maxM&%, <&” + SM[ELI(E,, = ¢].
k=1

1<k<n
s30™3, (3baros, mabrgdg®aol (2.16) 306mdowsb gs3mdrabatigmdls

maxME‘;ﬁk —>0, n >o0. (2.17)

1<k<n
sgomo 343l 360dzbgmmgsb mgmegdsl.
0MIMGHIIS 2.4. godgsm, gmggmo n21-Lsmgol EupsensGnn 0bgmo

Esderggoegdgmo  dgdmbggzom  Lopowgems  dodrgztmdss,  Gm3
ME=0, DS,=1, bopsg Sp=Enit.FEnn. @303 (2.17) 3o6emds

Aglermadnmos. 3s8ob  mabrgdghzol 3o6mds  sy30mgdgmo  ©s
bs3ds0bos (396 GsmnMo bmgstomo mgmégdol LsdsBmemosbmdo-

bsmgols,
Sa—2>N(0,1).
R33B3INGIBS. s 3dsG0lbemds 2.3 0gm@gdosb  383mBrabstrgmdls.
373009830l sbsdd)o(39dmer sgzdatrgds dgdmgao mgds.
£2338. gmdzsm, F(x) & Bgdobggzomo bLopowol gsbsfoemgdols
gbJioss, ME=0, DE=y>0, 35806 ymggmo a>0-Lsmgols
1
[ x*dF(x) < —[Req(~/6a) -1+ 3ya?], (2.18)

[xjza! a’
bags(s
o(tH)=Me'®.
RIIGINGIBS. a3543b

Reop(t)—1+ ;ytz = ;ytz - ?[1 — costx]dF(x) =
= ;ytz — [ 1—costx]dF(x)— [[1-costx]dF(x) >

[x]<— [x|>—
a a
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_Le [ x*dF(x)-2a* [x*dF(x)=

> —vt

ZY

\X|<; |x|2;

_1 2 1 2 2 2 29 _ 1 2 2 2
=yt ——t’(y— [ x'dF(x))-2a" [x’dF=(<t’-2a") [x’dF(x)

2 2 1 1 2 1

|x|2; \x|2; |x|2;

oy 3] Bsgligsdm t=a/6 dogomgdo (2.18). A

2905300090 0gm™gdol ©sd) jo(39dsbY.
30330,
F () = P&, <x}, @, (t) = Me"™*,
Mank=03 Dgnk='Yl1k9 ZYnk =1
k=1

maxy,, =maxMg), —0. (2.19)

1<k<n 1<k<n

InZ—o0 sm3608bmn Z 3m33mgdlnéo Goibzol memgs@ondol
dosgato 360d36gmmds (g.0. InZ=In|Z|+iargZ, -n<argZ<m).
33°d3b

InJ]o,.(t)=>XIno, (t)+2xim,
k=1 k=1

bsss m=m(n,t) Gs0dy dmgmo Gozbgos.
d53sbssdy,

Reln H 0, (t) = Re kz] e, (t). (2.20)
390093, 30bsosb
2
ﬁ@nk(t) e %, n— o
sdo@md -

2
n P
H(Pnk(t) —>e€ 29 n— oo,
k=1
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9.0. Reln[]o,. (t) = Reln
k=1

[T 0 —>—;t2, n— . (2.21)

k=1

Geameg gogom (ob. 83s3g 0zl (2.7) gBmmeds),
In(1+2)-7 <7, zs;. (222)

(2.19)-0b dsgmoom, gmggemo gGoJlodgdnmo t-ogol s Lsgdstro-
bse oo n-gdobsmgol, agzsisb

P () —1/< ;ynktz < ; k=1,2... (2.23)

sdoBmd (2.22) s (2.23)-s6 dogomgdo:

n 2
< Z‘(Pnk(t)_l‘ <
k=1

ki_l{ln[u (@u () = D= (o ()= 1)}

4 N ¢4
< —max . =—max —>0
4 1<k<n Tok kz=:1y"k 4 15k5ny“k

s, d33sbsgsdy,

ReYIng, ()—Re (@, () -1 =0, n>.  (224)
k=1 k=1

(2.20), (2.21) s (2.24)-6 333m3obstrgmdl, Hmd

Rei(cp..k(t)—l)+;t2 - i[Recpnk(t)—H;tzvnk} >0
k=1

k=1

ory o Bsglzedm t=a+/6, 3s8ob gmggmo a>0-Lsmgols dogomgdo:

Y [Reo,, (@V6)-1+3a’y,, ] 0, n> 0. (225)
k=1
1
©sdeemmb, (2.18) s (2.25)-ps6, Gmps a =—, dogomgdom:
€

ki_lM[af.kIa En R O)|= Y [X2dF, (x) <

k=ljx>e
SSZZ[Re(pnk(ax/E—l+3azynk]—> 0,n—>cw. A
k=1
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§3. BI6SHIRNIH BR3SOHOD 0IMIIST0D
363552M30L LORISGOL FILSLId

303350, &1,62500,Gn 0380130009890 ©8 gEmbsotae gsbsforg-
dgmo 3gdmbggzomo Loowggdas
s, 53sLmsb,
ME;=0, DE=0">0, M[E,*<o.
3m36036ma

)& e+ E
EKQ_P{ oy <x}

6”6@60 30800),

Sup ‘Fn (x)— d)(x)‘ —>0, n > . 3.1

—a0< X<00
3969860350 oldol gombgs: s LobJstromss 3Ggdsmds (3.1)-
40? 83 oobgeby 3sbybo dmoggds g o0-glgbol Bglsbodbago
0gmégdoo.
013M33S (dgMo-gligho). sgzomo 33l Bgegsbgdsls:
MIE,
Sl:p‘Fn(x) O(x) <C S (3.2)
bas(s

Al—sc<m&

V2n
(3.2)-0b  @sdBg09d0bsmzols  sg3Fotmgds glgbol  mgmegds
(3sL 3mgoggsber adB 0igdmae):
0MAMHIS (glgbols ﬂ@m@mbo). 30dzsm, F(x) ©s G(x) gobs-
Fomgdol gmbisegdas, boeme f(t) s g(t) — Fgbsdsdalo dsbsbos-
ogdgmo gabdi0gd0. godzsm, G(X)-b goshbos Fsdmgdmmo s

Sup‘G'(x)\ <C<w.
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35806 gmggemo T>0-15.>m3o1s

Sup ‘F(X) G(x )‘ U g(t)

—00< X<

s p\G'(x)\. (3.3)

org (3.3)-30 F(x)=F,(x), G(x)=P(x),
35306

_ 2he.(0)-0),  2m 1
Sgp\Fn(x) c1>(x)\37c J . dt+nT o (34)

bages(s

t2

o(t) = e 7, 0,(t)= |:(p1(\/tﬁ\]:| , ¢,(t)= Me'ti

Yg3955bmm  [Pa(H)-@(t)|.  3mdzem, LadsBogalbsmgols o’=1,
B3=M|§1|3. B90mme0l geéddnmol dsmon ©sgfgoo:

(Mg, =0, ME} =1, M|, [’<oo0):

2 +\3
@,(t) = Me'"™ = -4 (lts)

[ME3 (cosb, t2, +isin0,te,)].

041, 1021 (3.5)
.580(450')8

LI D (it)3[ €, oot }
@1(&)—1 2n+ ; M§1(°0591\/5§1+151n92\/;§2)-

6n

Jn

t<T=——,
585

s 3330m35molfobgdm, GmI [3320‘2 =1 (ob. osgo IV, §8), 3s8ab

dogomgdor:
el

OB

< <—.
2n 3n¥? " 25
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338sbssdy, Gemgs [T, Fgbsdemagdgmos

t n _ nlne,; (%j
Fo63m00g 6.

3033653 B3<0, Bgommtrol gmGInmol dsmoo @szfgto:

t it ' .t)z "
Ing, (\/;j = ﬁ[ln(p] (t)]0 + (1211 [ln(Pl (t)]u +

(lt)z " L __i (lt)} " 1
gt Ane,) (9\5)_ +—-(Ing) (e j,eg. (3.7)

2n  6n’" n

(ln(p (S))"': 0, '"(S)(Pf(S) - 3([)1 "(s)(Pl '(S)(Pl (s)+ 2,((|)l '(s))2 _
1 CHO)

M[(ig )les ](pf (s)— 3M[(i§1 )2 el ]M[(i&,l) ol ]<P1 (s) + ZM[(iE.al ) eif,ls]S
CHO)

0)‘;"] 86300)86;2015%,06860) Py ﬁ)(')a

t >§
Py Jn) " 25

Geis [tIST s |@1(s)|<1, sdgwsb dogomgdo:

o (s.)

n

< B3 + 3BIB23+ zﬁi < 7[33
E
)

By = EE,[, k=1,23; B, <BY2 <BL>, ob. wsgo IV, §8).

(3.8)
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(3.6)-(3.8) 046, |eZ-1|S|z|e|Z| QHmmmdol  3sdmggbgdom  dogo-

®gdm:
t ! _i nlnq;l[%J _g
— || —e = Y—e <
[Q(Jﬁﬂ
7B, It ¢ 7B |_7B -«
S——=expi——+ [t =r<———==e ‘.
6 n p{ 2 6‘ | Vn| 76 n
83 Bmemdal gemzgomolfobgdom, (3.4) aBmmemdowst doomgds
(3.2) a9Bmmmds. A

gbodzbs. (3.2)-ob Bgxsligdal Gogo o6 Fgodmogds asmBxmdg-

bgdegem  06sl. s, 3004390, &iy &z 310G @
390bgmols 3sbmbom gubsfamgdamo dgdmbgggomo Lopoweggdos:

Pl =+1} = Ple, =1} = .

LodgB ool degmom, (3bswos, Ged
2n 2n
ZP{Z};R < 0} + P{Zf‘;k = 0} =1.
k=1 k=1
bgoteobgol geédgmoals (0b. msgo VI, §2) g43mggbgdom

1 1

2n 1 1 2n 1 5
PIYE <0b——|=—PIE =0b=—C .27 ~ -
{.; ‘ } 2‘ 2 {E ‘ } 2 2o \J(2m)(2n)
3Jgs6, 396dmE, 338m3abstgmdl, Gm3 C dxwdogo, Gmdgmo(
g0l (3.2)-80, o6 kol 6s3mgdo (27!:)_1/2-%3 s

2n 1
P =0p~—, n > ©. A
Baop-
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0530 IX

33352 356B6MINI5NS60
336 SLNSDMIBI() BI6ICNISN

§l. dS6LSBR3GHS RS N30LIdISN

303350, E=(E1yeerbn) Bg800b393000 39JBHmG0l aebsformadols -
bs088

F(Z’;l,...t-m) = Fg (X)=P{‘t:1<x19"-,§n<xn}’ X=(X19-"9Xn)'

3bsemempon@se, 3s6sFomgdol  Lodzzogy f§1,---§n (Xpseees X)), 0
ol s@lgdmdl, smzgbodbomm fx(X)-om. & Bgdmbggzomo 390l
dsbsbosmgdgmo ogubzas gfmmgds

P () = P, .e,) (t15eemsty) = Me'*9, (11)
bogos(s
tz(tl’"-atn)a (tsg) = Z tigi .
i=1

dsbsbosmgdgmo  gbJ0s  3sbLsbmgGmmoas  gggms  t-bsmgols,
Gmdgmons  3m33mbgbBgdo ti 6sdrgomo Goizbggdos. (1.1) dsbsbosog-

dgmo gubiios Fe(X) @o fz(X)-0m g06alsbmgmgds gdgabsotisw:
@ ()= [ e“VdF,(x), ¢ (t)= [ “Vf (x)dx.
R" R"

3dbJLNSMIBIN BVI6IGHOL 030135350

1. |(|)g(t)|£1 VtGRn, (P§(0)=].

2. @e(t) msbsddse Fy3od0s-

RSIGINGIDS. sp36086mn A={0:|E(@)<X, k =1,n}. a3843L:
|pe(t+h)- Ee(H)=|Me'? (e ™9-1)|<M|e'™-1|=M|e'™-1|1,+

+ M| ™9-1)- 1 <M|(h,&)|- T, +2M I <X|h|+2P{E 2 [-X,X]"},
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héggbo
lhl= Y h, o [-XX]"={x:[xJ<X, k =1,n}.
k=1

30d3sm, €>0. msogrsdofggmase dgzseBama X obyg, GmI

P{m:é‘;e[-X,X]“}<§.

33806 gmggemo h-mzol, G@Imobogobs |h < %, dogomgdo

|pe(t+h)- @(t)[<e. A

3. o &(1), &(2),e.,E(M) @SB z0989mm0  Fgdmbggzomo 394
B™egd0s s C=E(1)+...+E(m), 3s30b

()= li[l Pr iy (1) -

33830390  399m30bsG ML dsmgdsBognEo  mmeEobol  gHo-
9600 0golgdoesb.

4. (E1peerCi)s k<n 39dBocr0b dsbsbiosmgdgmo ggmbiios doomgds
Qe ey, (L tasest) Bsbsbosorgdgmo gb]300bsgsb:

P, (tro by ) = P (st s £50,0,000,0).

5. E1,E25ee8k Bg00bgg3000 Lorowggdo ©sdmez0098gmas dsTab
s dbomme 35d0b, oy

.....

39300093008 333m30bsMgMBl dsogdsogMn mmEobols ghm-ghmo
030193006, bemme bsgds@obmds J3gdmo dmggsbogmo gdémbgdol
BmEdgmogsb.

;3.58@30(33& abamaggoﬁoﬁ)gmbh i Zj, i t= ti E_, i @mg@mboggaﬁ.
=1 =
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7. org N=CE Fegoz0 astsddbss
Nk = 2% C&;» k=1,2,...m,
]=
C=[|Cyill, i=1m, j=1,n, 35306 Gn(t)=0z(C*t),

basy C* dsgdoge C dsgBoiol Ignmmgdnmos.
©33®306355. 33543

m

. i) tgng i te 2 Coplp
Mel(t’n) =Me =

=Me Y = Me BT =
ig gﬁ.a Copta ()
=Me?"' = =Me"" "~ =@, (C*1). A

Jgbodzbs 1. oy M=N s gBgM30bs6Bo |Cl#0 ©s s6Lgdmdl
fe(X) Lodzatagg, 3sdab M=CE-bsg satgmgy od3b Lodzgdagg fr(y),
Aemdgeoo(s Te(X)-000b 53538060 nm0s gmMm3ymoon:

1

L=

f.(C™y). 1.2)

dsr0ms(3, 6780Ldogeo Ae£n-m3oh a3%d3b
P{& e A} = [ f,(x)dx.
A

dmgsbrobme s (33mseos gstesddbs: x=C'1y, dogomgdor:
P{Ee A}= [f,(C'y)|C" |[dy =P{ne CA}= [f, (y)dy.
CA CA

3dgresb doomgds (1.2).
Ggbodzbs 2. N=CE+b 256054360k ©AH@L 3) ©s 7)-psb6 8oo-

008 Pe(t) ©s Pn(t) Bmeol gdrgan Jogdodo:
Pr(t)=ePpe(C*1).

8. @:(—t) = (t) = _.(t).
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sm360d6mm
m, o =MENER.LED
b gfmegds otat...ta, Gogol dmdgbdo.

9. oy babégmos gggms O +...+0,=T Gogol m, o dm-
3968 gd0, 3s8ab

8%, (0,...,0)

_:a gL _

ma, ..... oy, =1 at‘lxl ...atg“ ,  o=0 o, t..Fo,<r (13)

ﬁ\)é
LI t<111 ot

(=Y i* ¥ g LR, (1.4)

a=0  og+.ta,=a Oy !...an !

bagos(y

RA(O=0(t]"), [t|=]t:[+...+]ta|>0.
R33630633S. (1.3) Fmmmdol ©sdgzoagds gomo  g36Bmdo-
mgdol Jgdmbggzol sbsgrmgonas.
(1.4)-0ls @38 30(3980b3m30L gsbzobogrme Bromdameds
A={|, <X, a=1,2,...,n}.
33:d3b:
R, OHME® -3 TG

a=0 o!
roia a
<Mm|etd -y FOET 4 +15).
a=0 o!
07y 338m30996930
. I (16
|e19 — Z (le)

ol (1)

QBmEmdsl, Geoigs I=r s I=r-1, dogomgdo:

A

R0 mI GO oyl GO
r+1)! o

218



Xr+1 tr+1 tr
XTIt

Mg, [+.+]E, D" - I5.

r+1)! r!
gmggmo  €>0-bsogol dgge@bomm obgmo X, Gmd 3gmeg Fgzdo
t r
agmls <8| | -%9.

939, OorRgbsgy

g(r+1)!
| t |S to = 2Xr+l

b

dogomgdo
[R.(t)|<elt|". A

G- I6IBOL BOIGIIDS. godgem, A=]] (a,,b,) 6sdy
k=1

0bghgsmos R"-8o. o smdsomds 0dobs, Hmd & Fg8bzgz000
33J8m60 3oomgdl 603369mmmdsl A-b Lsbmgmgdby Gamoals G-
oy, ds30b

ity —ityby

—E ey g (bt

PEeA}=lim [ ([T

>0 (2m)" g k=l it,

33 gmGdnmoest doomgds gdegaa:

03335 11 Qe(t) dsbsbosmgdgmo gubiioom (embsbse gs-
6oLsbmg@gds E-ob gsbsfoemgdols g3mb](300.

IVY3ISMB0L MIMGIIS 1.2. odobsmgal, Gmd {F,} gsbsfo-
mgdal ognbjiz0sms 30dpgztmds Ll o 3Ogdseo agmb F(X)
365 0mgdals g3bd300Lsgg6, s7Eomgdgmo s Lsgdséolos, Gsms
dglsdadol dsbabosmgdgre gubdiosms {Q,(t)} d0dpgatmds ygmggem
teR"-Lsogol 369050 ogmb bmgstomo @(t) xmbsoolsilh, Gm-
Igmoi 9Fy39B00 t=0 GodBomBy. dsbosb @(t) oGl F(x)-ols ds-
balosogdgmo ggnbiz0s.

Radmgsmmadgdmmo mgmdgdgdol wsdd)gasgds gdmbgags goma gsb-
Bemdogngdols 900393980 sbsmmmazan@o mgm@gdgdols ©sdd gogosb.
330l godm Bggb 93 0gmEgdgdals addgo(390sl o6 dmgaggebor.
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390390 993069k0 G-sgagdes, G@Igma [Fsedmadbomos FjUF, -
bgsb.

S23301Md30L 3RLILNI IS0 dSbLSBR3GIdBS

L &b @l smdsnmds 0dals, G@3 ghmo 3sdsomol gagemdg-
dolsl 3-by s6sbs3emgdo Gobgzo dmgs?
s) 1/6; &) 5/6; g) 2/5; ) 2/3.

2. AL Mol smdsomds 0dals, GM3 ghmo 3sBsmmols asameg-
dalisl 3-0b xgMeo Gobgo dmgs?
s) 1/6; 3) 5/6; 3) 2/5; ) 1/3.

3. 33m9896 gom  3sdsogemls s gho BB, Fodmzmor seeds-
omds 0dobs, G0 sdsogmby mafo Goigbzo dmge.
s) 1/6; 8) 1/2; a) 2/5; o) 1/3.
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4. 5363896 2 Gologh 3edsogmb. s oGl semdsmmds adobs,
G@3 g3gms  sdemgmby 333mBbrgds gHmbsoto 60(31‘)307

s) 16; 3) 136; 3) V12; ) V4.

5. gnodo 4 ghobsato sGBos, H@Imgdls Bglsdsdalse s§FgMos
2,4,7,11. 3980b33000 omgdgb 6 OBL. Gs sGol semdsmmds 0do-

bs, md domgdamo o3bggdolbsgsb gmagboemo Foemswo 339390087
s) 1/6; 3) 1/4; ) 2/3; w)3/4.

6. samegdgb 2 (ologd 3sdsmgenl. G oMol semdsmmds odobs,

A0 gggms 3sdsmgmby 3sdmbbrgds gHmbsoto Gobze?
s) 16; 3) 136; ) V12; o) V4.

7. 53069896 2 Fgbogé 3sdsmgeml. G oGl smmdsmmds  odobs,
63 ol Jremsms xsdo s6ss bsgemgdo 11-By.

s) U6; 3) 136; 3) V12; ) V4.

8. samégdgb 2 Falogh sdsogmb. Gs s0b  semdsomds 0dobs,
6 Jobgem  Jamsos %880 8688 bsgmgdo 5-By s sGss o
10-%y.

s) 1/6; 3) 1/36; 3) V18; o) 7/18.

9. g9»8o l-s6 25-3pg assbmdtomo ghombsofo daGorgmgdas.
A3l Mm0l smdsnemds 0dols, GM3 gnoowsh smsmdgeby sdmmg-
dmo dadorgmol bemdgdo gsogmags 3-Bg?

s) 5/6; 3) 8/25; g) 6/25; )3/4.

10. s qotol smdsnmds 0dols, Gd smsmdgeby ©sbsbgmg-
dmo mA60d6s Mobzo 10-0l xgswo 06gds?
s) 1795 8) 5/9; a) 2/45; o) V10.

I1. 3mbgdo ssgegl oGRgH, o oMol smdsomds odals, Gmd
9O0R g6 ds0b3 dmgs Laggsbim@o?
s) U3; 3) 5/7; 3) 3/4; ) 2/3.
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12. 60l M0l smdsonmds 0dobs, Gemd Lsdo gsdsomoal gegembg-
3olsl bsdoggby dmgs gdgbosba?
s) 1/36; 8) 5/6; a) 3/64; ) 6/65.

13. dmz98nmos 4 dmbszzgmo, Gemdgmms Log@dggdos 3, 6, 8, 10
96ogamo. sl Mol smdsomds odobs, G®I Jocgsb  seosm-
30by smgdmmo Bbsdo 3mbsgzgmobsgsb soggds Lsdzmmbgroa?

s) U3; 3) 5/8; ) 2/5; o) V4.

14. g908o sfgz0s 15 gBemoa, dsmgsb soo ©gRgddne0s. smsm-
390%bg omgdgb bsd Eademb. gadmgmo sdsmmds odobs, GMd ls-

039 ©989dG G0 0dbgde?
s) 21/91; &) 5/96; a) 24/91; o) 1/64.

15. gpoBo ofggzos 100 wgdemo, dsmgsh smo b sbostdmgmos.
semagadaeby omgdgh mob ©gBemb. 303mzme  smdsmmds  adobs,
G@3 o3 9hmo oG 0bgds bBsbrseE nma?

s) 1720; 3) 5/91; g) 2/91; ) 15/64.

16. 539396 3-xx96 Falogh gsdsogeml. s 960l sendommds
adobs, Gmd ghHobgr dsoby gedmBbrgds ,,6“-0s60?
s) 91/216; 3) 5/36; a) 6/91; ) 1/6.

17. 539396 3-%960 Fgbogh  3odsmgenl. s 360l sendommds
adobs, G ,,6“-0060 333mBbrgds BbBee gHnbgm?
s) 91/216; &) 25/72; a) 5/36; o) 1/6.

18. samégdgh n-xgé  {glogh gedsogeol. s o0l sendommds
adobs, Gm3 ghobgr dsaby asdmBbrgds ,,6“-0s60?

3) 1-(1/6)" 3) 12; 3)(1/6)" ) 5/6;

19. gnodo sfyzos 10 cgdemo, dsmgsb 6 Bgmgdogmos. smasem-
by omgdgh 3 @yBemb. 303mgmo  semdsmeds  adobs, Gend

bsdogg Fgmadoemo 0gbgds.
s) 16; 8) 12; a) U3; o) 2/3;
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20. gpoBo sfgz0s 10 @yBomo, Bsmasb 6 Bgmgdogmos. semsem-
30y omgdgb 3 Egdeml. 3odmzmo smdsmmds 0dobs, Gmd dso-

3% mGo dgmgdamo 0fbgds.
s) 1/6; 8) 1/2; a) 1/3; ©) 2/3.

21 15 b@¥negbBb Bméol 10 géosembsbos.  sersmdgeby so6-
Rogl 8 ULmegbdo. 03mggm smdsmmds 0dobs, G@d dsm Bmeol S5
06905 gG0sEmL6O.

s) 56/143; 3) 35/142; 3) 2/3; ) 1/3;

22. Gogbol 0sthmby dgdmbggzom smmsagdmgmos n Fogbo, G-
dgmos  dmeob  s6ol  dsmgdeBogol  meB@Ignmo.  Rsgmgsmm,
6md  Fogbgdol gemssezomgds  Bmmomdsmy@os. 3303900  semds-
omds 0dobs, G™3 ™meoz) B™do gsbmsgegds gMmdsbgmol 3306~
0o, doMggmo Bmdo dsé(3bbog dgmeolisegsb.
s) 1/m; 3) V(n-1); 3) 1/(n-2); ©) 3/(n-3);

23. N Gompgbmdol spsdosbo xwgds dMggsemo dsgoeols ofagemogs.
3030930000 3d30mds 0dobs, 3.

1) 3gamdégdo A s B, moxmgdosh 76036500l g3zgtmon, A
dscrxg603  B-loagsb.

s) 1/(N-1); &) 1/(N-1); 3) 1/(N-2); ) 2/N.

2) A, B s C 3gamdcgdo msxwgdosh géHomdsbgmol a396mom
oly, 603 A dsé(3bbog B-Lsgsb s C 3str3bbog A-lsgsb.
s) 1/(N-1)(N-2); 8) 1/(N-1); a) 1/(N-2); @) 2/N(N-1).

24. N Gsmpgbmdol spsdosbo, Gedgmns dmeob séol A s B,
35 Gog3da. Gl ML smdsmmds odols, Bm3 A s B-l Bm-
6ol ag)amﬁﬁggaba r agga&mﬁo.

3) 2(N-r-1)/(N-1); 3) U(N-1)(N-2); ) 1/(N-2); o) 2r/N(N-1).

25. 6éo@bzgdo 1, 2, 3,.. n.  psmsggdmmos dgdmbzgzomo Gagoo.
303300 semdsomds 0dols, Gmd 1 s 2 gsbemsggdmmbo 0J693056
Rs{g®omo Gogom;

s) Un; 8) 1/(n-1); 3) 1/(n-2); o) 3/(n-3);
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26. Go@bggoo 1, 2, 3,.. . @smsggdmmos dgdmbzggzgomo Gogoo.
303m3m0  semdsmnmds 0dobs, Ged: 1, 2, 3; asbmsggdmmbo obg-
3036 Rsffgoma Gogoom.

s) Un; 3) V(n-1); 3) 1/(n-2); o) 1/n(n-1);

27. T Vbetrorgeoosbo Lsbemol mogd 8o, 3oéggm Lstornmby, 8-
3008 Lsdo 306036905, mommynm Bsmygsbl gOHMbsoo smdsmmdon
Agndmoas  3edmlgms dgmey LeGonmopsd ©sfygdnmo bgdalidog®
LadrorgmbBy. 03mzgge smdsmmds 0dobs, G@3 Lsdogg 3ocezbgds dg-

badg LoGrogmby gedmgs.
s) 1/15; 3) 1/729; 3) 1/36; ) 5/9;

28. 7 bsdorgmosbo Labmol mog®do, 3odggm Lstornmby g30-
©s bsdo 3otimgbgds, mommgam Bsmysbl gHmbsoto  smmdsmemdon
dgndmos  gedmligms dgmey  bedmmmopsd ©sfggdnmo bdalidogH
bodrormby. 03mggm  smdsommds  0dobs, 63 Lsdagg  3otegbgds
960ls s 0dsgg Latrornmbg gedmgs.

s) V15; 3) 1/243; ) 1/36; ) 5/9;

29. 7 bstorpmosbo Lsbmol mox®da, 3otzgm Latormmby, 3g-
3008 Lsdo 306036908, mommgnm Bsmasbl geHMbsoto  smdscnmdom
Agmdmoas  30mlgms dgmey  bedmnmopsd ©sfygdnmo 6gdalidag®
bodorgemby. 03mzggm  smmdsmemds  odobs, Gmd  Lsdogg  3otemgzbgds
bbgesbbgs Lodornmby asdmgs.

s) V15; 3) 1/216; ) 20/243; o) 5/9;

30. bs83§6mdo  doomgl 4550 Egdsma. dso Bmdol Gsdpgbo ©9-

Bomo  0ogds  bBsbostigmmo, o sMslebrsOEnm  gdemns
gstmdono LobBosy 0,1-0 Bermos.

s) 4005; 3) 4200; g) 455 ) 3200.

31. 353930 0335l 37d0g9d0m, GMIadlsg sFgBas sbmgdo o, o,
V> a3, 6 (0gmmolbdgds, ®m3 ghoo gmdozol gggms Gobbsgl of-
9605 ghoo sbm). 303m3m0m sdsomds 0dobs, Gmd 353830 ssgm-
33906 3780390L 303g30mdom s Fagogzombsgm Loggzsl ,.fogbo®.
s) 1/60; &) 2/9; 3) 1120; o) 15/68.
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32. moBetos Bgoagds 200 dogmgmolisgsb, Gmdgmmsgst 20 3md-
27008605, A8 A0l sgdsomds 0dals, Gm3 50 bsgowo dammgmo-
6 ghmo dsoby dmogqgdl?

50

C
3olrgbo: 1-— 30

200

33. LssdsBm gsdgol  3md3mgddoesb (36 gséB0) Bgdmbggzom
omgdgb Led 6L, 0dmggo:

3) smdsomds 0dobs, Gmd dsm FmGol ghoo s6ol Bmbo;

3) smdsomds 0dols, Gm3 s Tl s@dmBbrgds gemo  3sob(s

&abo.
3sbmbo: s) 496/1785; 3)109/357

34. g0jzem, gnodo dmmsglgdnmos l-psb 10-3pg ge@sbmdtommo
gom-6s060  bmdol dIgtmo. gmoowst  Gogcogmdon  gomgdo S
dneob oby, Gmd gohobgm sdmmadnml 46 O Fdbgdo. Gsls

G0l smdsmmds 0dobs, GMI brmogy Bmegdnmo dadmo 0dbgds
goqfo bemdéob.
3slmbo: 1/252

35. sgndsmmds 0dobs, Gm3 Gemmgmo Lsdo golmmopst do-
bs680 gPmbgem 3063 dmsbgzaedigdl, oMol 0,875. Gsl  omols
sgmdsonmds  0dobs, A3 LsdoBby obosbrgds  Safggmogg  gsl-
Aemobsb.

3sbgbo: 0,5

36. Aol Mol smdsmnmds odobs, GM3 ghnEOHmRms 6 3s3sm-
mol aoamegdobsl Lbgsesbbgs Gobzo eexwgds.
3sbmbo: 5/324

37. gndo, Gmdmol Gsbbsggdo Bgmgdogmos, sogm 1000 gém-
65060 Bmdol  3mdgdse. 303mzme  smdsmmds odobs, G™3 bgdols-

dogeE sORgnm 3oL 9dogds Igmadamo BybBee meo Gebbsgo.
3sbgbo: 0,096
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38. 39630l 3m33mgddo (36 36F0) gogmmoaemos Bgdmbggzom
o6 Foem bsfomsp. Gl ool smdsomds odobs, Gmd:
s8) moomgam bsfomBo sm3mbbrgds mé-méo Bnbo;
3) 96o-96m bsffomBo s@3mhbrgds mmbogy Enba?
3sbgbo: +)162/385; 3) 4/77

39. ggo3o sé0b 10 Googmo s 6 géxo momo. Gl oMol
semdsomds  0dobs, @3 Fgdmbzgzom  Bmemgdnmo ®EA0z) oo
0690 gBmbsoto ggols?

3sbmbo: 1/2

40. g508o o0l 90 gzséa0bo (s 10 ©sb508653m0 3068 0emo.
M3l mmol  smdsnmds 0dols, GmI Fgdmbzgzom sdmmgdaee 10
30680emb dmeob 863 gm0 36 0gbgds sbasbydmma?

Csy
10
100

3slmbo:

41. gogamdadol by gegbdos bsdgmBo 3 306ggman@lgmoas, S
It 3dbgmo s 7 3gbsdggnelgmo. Bgdmbggzom  s@hgzg6 S
b negbyl 3006539696(300bsmgzob. sl “)060ls d93g30
bromdommmdgdals sgodommds?
A — {s0Bgme 06988 ghmo dgbsdy gn@lgmo}.
B — {g35m9s 306139036 gemo 0dbgds s@Bgmemo  3mbggdgbzoobsmgols}.
C - {363 ghmo 3gmégzn®lgmo st 0dbgds sGhgmemo}.

1 12

2
3slenbo: P(A)=——, P(B)=—, P(C)=——.
sbaber P13 PO PO=13

42. gn08o 3mosglgdymos mytm, dotozo, Gedgmmsgst My
0goc0s ©s My s30. gnmopsb Fgdmbzgzom omgdgh m oozl
(m<min(m;,m,)). 0dmggo dgdregao brmdomemdgdol smdsmmds:

A — {g39m9 Batogo mgotras}.

B — { s3omgdnmo dodmggdowsh babdee k ogméos, k<m}.

k m-k
3&1)‘31503 P(A) = CEI /C$1+mz ’ P(B) = %
m;+m,
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43. 2n-spgomost dMgzsem dsgoEslmsb Fgdmbzgzom 039398l so-
a0l N 33853530 @3 N Joemo. 03mzgge smdsmmds Bgdegao bom-
dogomdgdolis:
A={s363 ghmo 33333530 9AMIsBgmols az9hEom o6 mbzrgds}.
B={g39ems 85353530 5603s69mals a39M@om EsR©Is}.
3slegbo: P(A)=2(n!)? /(2n)!; P(B) = (n + 1)(n!)? /(2n)!

44. dogmsddo Bsdmbnemo 10 95354530, G™MIgemas dmEol dobm s
398698, bos 3sbmsglebgb  Lsbgndeml ™  Lsdspgomash s
960 mnbsaomosh bmdthgddo. Mol MMl smdsmmds odobs, G™I
dobe s 3986y Mnbspgomosh 60dgHdo Imbzrgdash?

3sbybo: 2/15

45. smdsmmdol mgm0s8o 25 bsgsdmpem  dogogol dméol 5
doggmo  s60b 89060960, Boeem sbsGhgbo — ,060s85060960".
Amdgm b negbdl sdgb 9x6em dgd0 smdsmmds somml 89060~
960 dogogmo: (Ag) — o0dsb, 3063 3oMggemeo dogos dogegools
sbsmgdo, oy (A;) — 0dsl, 3063 gmeéry dogoms?

3sbqgbo: P(A()=P(A,)

46. gmdzsm, 10 9603569001 sbemels dpgdetry dsmsbosdo 8 3560
dggos. G5 360l smdsmmds  odals, G@3  g3gms  bbgeeslbgs
3sm3b0580  smIchbrogds?

3sbgbo: P(A)=A%/10°

47. sgertrgdgh Gologeh 3sdsmgeml s Fabogh 8mbgdel. odmzgo
3gmdsomds adols, (M3 Jodsmgmbyg dmgs Lsdosbo s dmbyeby —
baggelnéo.

3sbqgbo: 1/12

48. 2000 sbsmdmdogmowsb 1100 387905, 336babmgBgm amaml
©sd330980L  BsGEmdamno Lobdomy.

3slmbo: 0,009

49. 3otggere 4000 bogqgemné 6opbgl Bméol 551 dsé@ogoe
Go;3bgos. 3sblsbmg@gm dodrBogo Goibzol gsdEMmdcmo Lobdoemy.
3sbgbo: 0,13775.
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50. 4396 1000 ©9Bsmdo Lodgemee 4 Fabogdnmos. ©ssh-
mmgdon Gsdpgbo Fnbrgdnmo wgdemo 0d6gds 2400 ©gBsmda?
3sbgbo: 9

S1. égsbstrorymosh Lsbeol mog®do ofggm Lstmnemby bamo
3960 99308, Gmgmt0s sgdsmnmds adobs, G@I: 8) brmogg go-
dmgs gmoby Lstorgmbg; 3) bamogg gsdmgs ghobs s 0dszy
batrorgmby. a) bamogg asdmgs Lbgsmalbgs Lodornmby;

3slgbo: &) 1/8% 8) 1/8* 3) A;/8°

52. éogbgms E={1,2,...,n} Lodtrsgmowsb ,,06Hhg306“ ™6 Goibgl.
s 060b smdsmnmds 0dols, G@3 dgmeg Goibzo IgBos doMggm
Goibgby, oy Bgehgzs brogds: o) idGmbadmse; 3) sdrnby-
doo.

3sbmbo: 8)1/2; 8) (n-1)/2n.

53. gpodo, 6GmImBoz ogodo s Bsgo  daGmggdos, 396
0169300 0gdgh ™G doGmmgl. 3B 0(3gm: Smdsmmds adols,
603 dotmggdo ghma gggdobss, 1/2-Bg g0,

54. n Ubgseslbgzs doMmgo gbms gsbsgmsgmb N gnodo. 0dmggo
sdsnmds 0dols, B8 gnmgddo, GEImol bmddgdos 1, 2, .., N
sm3mhbregds gbsdsdolse Ny, Ny, ..., NN domgo (NitNy+...4tny=n).

3sbggbo: P(A)=NY/(n"-n;!'ny!-...-n,!)

55. n ggo8o «brs gsbsmsamb N doMogo, oly GMI, ymggmo do-

Gogo ghmbsotse  gledmagdgmos dmbgrgl bgdoldagh gpmda. 0dm-

300 sdsmmds adols, MM 33 gPMmo gnomo (38Mogmo 3G agbgds.
3sbegbo: n!/n"

56. 35080b  sbBoEsb 0mgdgh ™mE OBl GMIgmnsgsb gho-
9600 3005605, AL GOl sEdsmds 0dobs, GMI 83 M0 oG-
C’)oggéﬁ '833mb333om ¢HMQ36‘3Q0 daﬁ)éo 30086087

3slmba: 2/51
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57. bs@albol Labgmdfogem obldgddmdo s3m§dgdl  belg®lsmm
msb0s80  Gdols  IGmEnBgdl. Ebmdomas, Gmd 20 383980086
oMo 8350390m0s. 0bb3gJBmeo dgdmbggzem oMBgzl  gslsbobys
2 353981 20-ps6. Al godol smdsnmds 0dobs,Hm3 s Femdols:
3) sO(396m0 36 0dbgds 93g9398me0;
3) oo ghoo 0bgds 39793987mo;
3) m6039 0fbgds $dgs398memo;

3sbqbo: o) 306/380; 3)72/380; 3)2/380

58. Lgnegbdds 25 Lsgsdmpeem dommgmowsh ool dbmmme 5

dogrgmo. AMIgmo  Reem  Imbsgmebgrmos, Gmd dsb  Imdbawy-

daemo dogmgmo gbzwgds Sahggm 6mdtse oy Igmey bmdtew?
3slmbo: ghmbsoto smdsmmds sgzm
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S2350MMMd3NL 33MIISEHN IR0 dS6LSBR3GS

L. @60 3gamdst0 Bgosbbdms Bgbggodaty mgeg@ol gmogdo Bgd-
©g30 306mdom: gbes dobymoyzbsb gmogdo Lasdml 17 Lssmo-
6 18 Lssmsdmyg s 3oMzgmse dobmmo gmégl sgmmegdmms
IBbomeoe 10 Faob. Gl ool smdsomds 0dals, Ged obobo
dgbgrgdash gomdsbgml oy (36mdogmas, B3 mommgnm 3otmgbg-
3l Fgydmos dogoegl gsBtol gmogdo 6930LdogeH AEML  sm-
60869mo 1 Lssmal 3s63s3emmdsdo.

3sbmbo: 11/36

2. 3600 ©g-msdol asb63sgmmdsdo ™Mo ggdo gbes  osggl
960bs s 0dsgg bsgbseandl, Mmdgmbsg dbmmme g6Hmo  dob-
samdo 8Jgl. Ml Ml sedsomds adols, GBI ghm 390l dery-
a3t 3gmegty @ommmegds, oy dsmo dmbgms M@0l bgdalsdog®
30653390030 0365333 bsmeEbgmos, beomem ©amdol e Igbs-

3s30bse 360b 1 ©s 2 Lssmo.

3slmbo: i
1058
3. Mo 393mdst0 Bgonsbbds Bgbgae@sby mgegfol gmogdo 8gd-
©g30 306Hmdom: gbes dobymoyzbsb §mogdo Lawsdml 17 Lssmo-
6 18 Losmsdrg s 3okggmo 306m3gbgds dgemtgl sgmmegdmms
Ibormeae 10 Fqgob, bome Igney 3ohmmgbgds 3o63gml — dbm-
moe 15 Fgoo. Gob goéol smdsnmds 0dobs, Gm3 obobo Bgbs-
©g3086 ghmdsbgml oy (36mdogmas, Gmd  momemgym  3oMemzbgdsls
dgndmos  dogogl  mgeBtiol  gmogdo 63dalidogH O™l smbad-

6o 1 Lbssool 3s63sgmemdsdo.
3slsmbo: 107/288

4. R-tsponboss §6gdo Rsbabommos Fabogho bsdzgmbgmo, mab-
Jnobgra, bymgnobgoo ©s  gdzbgnobgro.  0dmzggm  semdsomds
0dobs, B3 AHgdo Fgdmbggzom Rsgregdnmo Faddomo dmbzrgds:
3J3
) Ladzgmbgools Bogbom; 3sbgboa: f;
T
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| o

3) eobinobyeols dogbom; dsbmbo: —;

T
Ssin 72
a) 'b*am d‘amhaggoh '303500); 3.315‘3502 s;n s
(U

343

©) 3d3b47mbgeol Bogbom s Bgestigm obobo. Jslmba: T;
T

5. 3390608006, GeMdmals (396ml smmdrobsggdes (0,0), (1,0),
(0,1) s (1,1) 3x8mbgggom s6hgz06 M(X,y) Faodomb.
sl odol A={(X,y): x2+y2S a, a >0} Brmdommemdals sendsmmds.

2
E%j 0<as<l
1
3slmbo: P(A) =4 a? -1 +a2(::—arccos), 1<a<A2
a
1, V2 <a.

6. [-L1] obBghgsemowsb Bgdmbgggom oMbgggb mé  FodBomb.

3ndgem, 33 FodBomgdals smmeeabsggdos P s (. 0dmggem sm-

dsmmds 0dobs, Bmd x2+px+q=0 3390658 m 3368 mmagdals 83l
bsdogoemo g3gliggdo.

13

3slmbo: P(A)=—.

aber PAV=2,

7. G980 Bsbsbamas 3sMoBo. FH80 Toddomo 3560088

F5800b39300. 033900 sgdscmmds 0dobs, MM FgdBomo Bsgstegds

3350638 do.

2
3sbymbo: P=—.
T

8. dmbsgggmnty Bgdmbggzom 38680  gHmBsbgomals  dogemgdom
bado Ggogomo. Gsb aomol smdsnmds odols, Gm3 ogmon dgbsdy

To0d0mo Rsgstmgds 3oMggmo ©s dgmey Foddomadls dmemob.
3slybo: P =

W |
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9. §6gfocy gdmbgggom smgdgmos bsdo AB,C Faégoemo.
03m3900 3dsmmds 0dobs, Gmd ABC Lsdgnmbgoo dsbgam gngmbss.

3sbygbo: P = ‘1‘

10. 1 Boaﬁdo’ls 8:'.']"’68 3m6a633m0g3a6 '3880)1533300) 05)58336 M, 5
M, Ggodomb. sl qomol smdsmmds odobs, G@I Lsdo domg-
dmo 3mbs jzgm0m 3393900 Ladgnobaol.

3sbybo: P = ‘1‘

11. 3mgdgemos oo 3mb306Gamo Fegfodo, G@Igmns Gsgo-
9bgdos Iy ©s Iy, Ii<r;. eoe G6Hgfondy Idmbzggem omgdgh o6
A s B (96Bomb. Gs 360l semdsomds 0dabs, G¢d dmbsgzgomo
36 3500333901 3shetrs GegGodb.

3sbmbo: P(A) = 2 arccosr—1 .
i r,

12. 339065880, Gedmol (3g6Hmgdols 3mmemabsggdos (0;0), (0:1),
1;0), 1D, Bgdmbggzom ,,3060988° FgOBomo, G@Imal  geme-
wabsos (E,1). 3830350 Gmd 6330L3aogmo 0<X,y<1-Lsogol

P{E€<x, n<y}=P{&<x}-P{n<y}=xy.
03mggom:

) {Emkz 3skgbo: 22-7, Gms 0<z<1
3) {min(Em)<z}; 3slybo: 22-7%, teaggs 0<z<1
a)  {Em<z}; 3slbqgbo: z(1-Inz), Gmigs 0<z<1
©) {max(En)<z}; dsbbo: 22, Gegs 0<z<1
9 {(EM)2<z}; 3sbgbo: 22, GeEs 0<z<1/2
42-27°-1, s 1/2<2<1;
3)  {&r2n<z}. 3skybo: 7%/4, Gemgs z<1;
(4z-1)/4, Ggs 1<z52;
(62-7'-5)/4, 6o(gs 252<3.
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13. 3mgdnemos 3ot gmobgeo, G@dmob gggtmados 1 13 s 2 1a.
33 dodmgnmbgedo 9gdmbgzgzoo  s@Rg306 TaoBomb. gsgogmo
3gmdsnmds 0dols, Gmd dsbdogmo OB omagesb:
s) ol bl 3rgdséy a39¢sdrg sss o X-by;
3slqbo: 1, Gogs x21/2
3x-2x", Gemgs 0<x<1/2;

3) oommgmem a396msdmg s oo X-by;
3sbqgbo: 0 s x<I1;
x-1, Gm@s 1=xL2;
3x-x2, GoEs X225

3) 0oomgnee asgmbsemsdeg sHes dgdo X-by.
3sbgbo: 1, Gmps x 2

2

k4

5x/2, Gogs 0<x

IA

wl Gl = Gl

IA

1
1-2-x4/5)%/2 , s ——0<x
MENE

14. Gaoomo (E,n) Bgdobggzom stBgmmos [0,11? 33%06583o.
Aol edal  smdsonmds  0dobs, Ged X+Ex+H=0 263 mmgdols
}glggdo:

s) 6sdzoemos;  3sbmbo: 1/12.

3) wsegdomgdos; 3sbmbo: 0.

3) ULbgopslbgs 6odbobss; 3sbgbo: 0.

15. Ggodomo (En,0) Bg8mbzgzom sGRgnmos [0,113 30090, Al
G0l smdsmmds 0dobs, G™3 &,X2+T]X+C=0 236 mmgdol  gggli-

3900 bsdgamos.

In2
Soligbo: -+ M2
2 6
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16. qlslémme FopGsgol @sgsty, GmIgmBog momnmgmgmo sbs-
goggol Log@dgs 2a, 970mbggzom s309096 653LL Logdoo 2r. ésb
M0l semdsmmds 0dobs, G@T:

s) 699Lo Rogstrgds donmosbse xGsBa?
3sbgbo: 1-r(da-r)/nd’

3) 699ko gssgzgml gBom-gom GHagl?
3sbgbo: r(da-r)/na’

17. boderggby dm3g8mmos e stemgmnto [Hgg, Gmdmado
s3mGgdnmo 36036  gHMIsbgmobagsb 2a  3sbdogom. Lodédggby
d5000b393000 939896 mbgBel, GmMImols Geponbos r<a. Gsb -
A0l semdsmmds 0dobs, Gmd dmbyds 3esgg0l ghm-gho Foggl.

3slmbo: 1/ a
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30650150000 SR35M(MdY.
6LMINM>S0)S RSAMI30RIBRMdS. XSINL SRL3SMMBY

L. @ssdggo@gm, Ged
P(AUB)=P(A)+P(B)-P(A-B).

2. 30350, P(A)=P(B)=;. @333 40390, 6m3 P(AB)=P(A-B).

3. 333830390, G™I
P(AAB)=P(A)+P(B)-2P(AB)=P(A+B)-P(AB).

4 gojzso A, B s C 6003y brmdommdgdos. 083830390, Gmd
s) P(AB)+P(AC)+P(BC)=P(A)+P(B)+P(C)-1
) P(AB)+P(AC)-P(BC)X P(A).

5. @asdB o390, B3 bydoldogho A, B s C brmdognmdgdabsmgols
P(AAB)XP(AAC)+P(CAB).

6. 3o damdstrgmdl meo 3mbyBol 30drgzMmdon s3Eqdsdo.
asboboggds Brmdammdgda:

A — 3o6ggm dmbgdsty mgedols dmbgms;

B — ghmo mg6dals 3sabz dmlgms;

C — 5600 gogGol dsoby dmbgemo;

D — 35m6y dmbgdety mgmdals dmligems;

Bg3mbabgn sdmrgorgdgmo brmBommdsms §ygamada:

3) A C;8) A s D; g) Bes C; © B s D;

7. 35680 Legmo sbBoesd sdmsdgo gomo jsOd0.
3360boggds brmdammdgda:

A — sdmmgdnmos Babo;

B — s3mmgdamos Gomgmo dsbBol jo680;

C - aamQab‘ano 83&3013 (5‘3"60;

D — s3mmgdnmos smasbo;
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F93mbabgn sdmrgoegdgmo brmdommdsms Fygamada:
3) A s B;3) A C; 3) Bas C;, @) C s D;

8. 33680l bEmo sbgowsb sdmsdzm ghmo gsGFo.
asboboggds Brmdammdgda:
A — s3mmgdgmos Bnbo;
B — s3mmgdnmos Gomgmo dsbBol jo6d0;
C — s3mgdnmos gzeg0b o bo;
D — s3mmgdnmos smasbo;
Fgmbabgn ©sdm jowgdgmo brmdomemdsms §yzomgdo:
3) A s B;3) A s C;3) B s D;

9. ©sdmz00989m0s M7 M ogdnmo:
3) s6mogligdamo Bromdogrmdgdo;
3) brmdammdgdo, G@dmgda 496056 Lermm Lobdgdsl;
3) Bedsemmzsbo brmdogmmdgda.

10. A ©s B bomdommdgdol stsmsglgdsemdorst 3s8m3rabstgmdls
0y 368 3500 33 300gdmMds.

11. 3oz A ©s B bomdammdgdo stamsglgdswas, 35306:
s) A s B bomdogmmdgdo s8cr30098gm0s;
3) A s B brmdogmmdgdo ©sdm opgdmmos;
3) ©sderyz0mgdgmoas, oy P(A)=0 56 P(B)=0.
©) sAsbEAml o6 36056 ©adme o@gdegdo.

12. gno8o a ogmtro s b Bsgo ghobsotro dGHomos.  semerdieby
33msdzm ™m0 dgmmo (Bagdérbgdmosr). 3odmgmo smdsmmds odo-
bs, 6m3 meagg ofbgds ogoto.

s)ab /(a+b);d)a(a-1)/(a+b-1),

a) a(a-1)/(a +b); o) a(a-1)/(a+b-1)(atb).

13. g3080 a mgoto s b Bsgo gHobsotro duBHmos. semeredaby
s3msdzm 0 dgmmo (Bsgdérmbgdmsr). 303mgmo spdsmmds odo-
bs, 6m3 mogg 0dbgds bbgaslbgs ggéals.

s)ab /(a+b);8)2ab/(at+b)(a+b-1);

3) a(a-1)/(a +b-1); ©) ab/(a+b) (a+b-1);
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14. gnodo a mgoto ©s b Bsgo ghmbsato dnfomos.  semsmdgoby
3dmsdzo ™o dgfmo (RsdGrgbgdom). 30dmgmo smdsmmds 0dobs,
63 mc03zg 0fbgds mgmeo.

s)(a /(a+b)* ;) ab/(a+b);

3) @ (a-1)/(a +b-1); ©) ab/(a+b) (a+b-1);

15. ggo8o a ogontio s b Bsgo0 gHobsotro dxtmmas.  semerdarby
sdmsdze oo dqtmo (RsdGrgbgdom). godmgmo smmdsmmds 0dabs,
6Gm3 mM0zg 0Jogds Lbgawslbgs gggdals.

8) a(a-1)/(a+b-1); @) ab/(a+b) (a+b-1);

16. gnodo a mgoto ©s b Fsg0 gAmbsato dmGmos. 30dwgzem-
300 sgosmdgty sdmsdzm dumgdo. Fodmgme smdsmmds 0dobs,
603 Gogom 3gméry sdmegdamo odbgds ogméo ggaols dqtmo.
s)a/(a+Db);d)ab/(at+b)(a+b-1);
a) a (a-1)/(a +b-1); ©) 2ab/(a+b) (a+b-1);

17. gno8o a ogoto, b Bsgo s ¢ Foogmo ghHobsotro duHmmos.
sgmardgeby sdmedgm Lado dnGmo. godmgme  sgmdsmmds  0dols,
6m3 o Imeol ™Aoo dsabz 0dbgds gembsatio ggeob.

sdmblbbs: A ogel Bpmdogmmds — oo by gembsoto  ggdols

¥96m0s.  (3boos, A3 A bomdogmmds 0fbgds —  sdmmgdmmo
démgdo Lbgspalbgs ggmobss.
P(A) =P(0f3+ §03+ 80 + »3f + 80§+ 3fm) = 6a/(a+b+c)xb/(a+
+b+c-1)xc/(atb+e-2), bswsg ,ofd 60dbsgl Gogon 3ohggmo s3c-
madmos ogméo, Iy — Googmo, 39bsdy — dsgo dnMmo @s ».9.
3og0mmdn P(A)=1-6 a /( a +tb+c)xb/( a +b+c-1)xc/( a +b+c-2).
18. godgsem, P(A/B)>P(B/A) @s P(A)>0, P(B)>0.

0d6gds oy o6 P(A)>P(B)?.

3slmbo: 3o

19. Lsdstrongmasbas org sths Begmmds P(A/B)+P(A/B)=1?
3slmbo: Labmyseme, o6,
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20. LEmegbBds 25 Logsdmpreem domgmorpst 20 ogol. 3sdmd-
geRgmo  dobmgol 3 Lsgoobls s6hg3l. admggm smdsmmds 0dobs,
603 LgnegbBds bsdogg Lsgombo ogals.

3slmbo: 57/115

21, gseBol 3md3emgddomsb (36 (39m0) dodrgzmdoo sdmsdzm 2
350B0. gsoggm:
3) sedsmmds 0dobs, GmI Igmey 39600 06gds Habo (3be-

303, GEdgmo eGB0s BmEgdnmo 3o63gmse);
3sbgbo: 1/9;

3) omdsomds 0dobs, GMI Igméy OB ofbgds Fabo, o
(36m30gmas, B3 3oMggmsr sdmmgdamai M0l dnbo.
3slmbo: 1/105

22. ssdggoige, Gmd P(A/B)=1- l]:?]:;

23. g9m8o 3mmsglgdnmos ghmo dodmgo, Gedmol Bglsbgd (36em-
dogeos, G™M3 ol ;s b Tsgo ghmo ©s 0303 SIsMNMa0.
gam3do smsgbgdgh ghm mged dotogl s gdmgy  gdmbgzgzom
omgdab gnmoEsb ghm dodmgl. ol smdmBbrs mgodo ggfal. G
360b  smdsmmds 0dobs, GMI gpmdo wsGRgbomo dotmge ogmeo
Bgeolss?

3slmbo: 2/3

24. gnomopsh, GmdgmBosy 3 ogmeo s 7 Foogma dotmgos,
358039300  F0dgz™mdon s  N30EsNdGMEgdm  omgdgh ™
dotongl.  gsboborwgds  bromdommdgde:  A={3oMzgmo  domzo
ogoéos}, B={3gmeg dodmgo ogméos}, C={ghmo 8saby s3mmy-
dqmo dodmzo mgomtos}. admggm P(B/A), P(A/B) s P(A/C).
3sbmbo: 2/9; 2/9; 9/16
25. @3B 3039m, Gmd oy P(A/B)=P(A/ B), 8306 A s B
bromdommdgdo ©sdmy ogdgmos.
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26. godzsm, A s B sdmmgopgdgmo  brmdomedgdos,
P(AUB)=P(A)+P(B), P(AAB)=p s P(A\B)<p. o3mggm P(A),
P(B) s P(A\B).

3sbgbo: P(A)=0, P(B)=p, P(A\B)=0

27. 3ndzsm, A brpmdogmds algmos, GO ol o6 ool ©sdm owg-
dqmo msgol msgby. shzgbgm, G038 P(A)=0 6 1.

28. godzsm, A brmdommds obgmos, Gmd P(A)=0 6 P(A)=1.
oh3abgo, Gmd A s 6gd0bdogeo B brmdagmmds s8mz0wq8gemas.

29. 30300, A s B ©sdmqzomgdgmo  brmdogmdgdos o8
P(AUB)=1. ©ss3B3039m, Gm3d 6 A 6 B-b semdsmmds ghomols
Boemos.

30. godzsm, A s B ©sdmyzoegdgmo bomdormdgdos. ©ssdd-
39699 6m3 o AUB ©s ANB  ©sdmzogdgmos, 35806 o6
P(A)=1, s6 P(B)=1, s6 P(A)=0, s6 P(B)=0.

31. Gmpmeo Bgodegds ogml A s B bomdogomdgda, o AB s
A+B sdmgo9dgmo  brmdogmmdgdas.

32. 303rg3tmdo0 3309896 a3 dmbgBel. ssa0bgm ©sdm30d9-
mos 0 sdmgoEgdnmos B9dmga0 brmdommdgdo: A={mg@dols 3m-
bgmes 306ggem JmbgBebyg), B={gtmo Lagsln®ol 8s06(3 dmlbgems}.

33. 33069896 M6 3sdsmgeml. g3sbgobomme Fgdmgae Brmdogemdyg-
d0: A — 3o6rggm 383smgmby dmgors 39bBo Goibgo; B — dgmey

399309y dmgoes 3gbBo Gopbze; — mengy 3s8smgmby erligem
Go;bgms xsdo 3gb@os. Bgedm(jdgm ©sdmgoegdgmos oy sk A,

B, C brmdommdgdo: 8) gommdmogsw; 3) §yz0m-Fyz0msw.

34. &=(&1.82) Taodomo Bgdmbggzom  seBgmmos [0,1]2-(33.5;360-
$3o. r-ob Gy 360dzbgmmdobsmgols 360l ©sderyzoegdgmo dgdwg-

30 bemdognmdgdo: A={g;-E2r} o B={E+&,<3r}?
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35. E=(81€2) Foddomo BpBobgggom sGRymmmas [0,11- g0t
$3o. gsbzabormmn bpmdommmdgda: A={{;<U/2}, B={,<l/2} s
C={(£1-1/2)(§,-1/2)<0}. 3g03m§dgo gl brmBommdgdo ©sdmnzomg-
dgmo0s 0y ©3dm gopgdyma:

3) gBomdmoger; 8) Fygom-Fyzoma.

36. 3migdagmos A,B,C Fyz0m-Fygomsr wsdmmzorgdgmo bomdo-
mmdgdo s P(C)>0. Lfmcos o o6 Beommds P(AUB/C)=
=P(AUB)?

37. godzsm, A, B s C g6Homdmogzse @sdorgiorgdgemas, s3sb-
036, gmgge 83 bmdommdgdl sz sedsomds  asblibzeggdnmo
6mmobagsb s gMmobegeb. Bgodmgds oy sts AB, BC s AC
gl ghomdmogsr ©sdmygorgdgmo? Fgom-Fygomer ws8mygge-
Rg¥geme?

38. shggbgm, Gmd

P(A1A2A3)=P(A1)P(A)P(A;)
G306 6 303mBobsegmdl A, Ay s Az-ob {ygzoem-yso-
s 33077 30000mmds.

39. A s B Brpmdommds s3mmz00989m0s. sJg0s6  3s8mdrabs-
63(')515 o0 s A © B 30).3313.5;30&? 3moa3a53m 8&3.5;:)00)0.

40. gnodo 5 0gmé0, 6 Bsz0 s 10 Fomgmo dmemas. Fgdmbgg-
300 33msgm Lsdo dm@ma. geoggm sdsmemds adols, G™3 ™Mo
ds0b(3 0g69ds gAmbsoM0 ggMals?

3sbmbo: 128/133

41. 235336 gmymo, GedgmBaz Imsgbgdamos 9 sbsgmo gHmbsato
Bgbobols d9cmo. bscsdsdme omgdgh bsd deols; ;sdsdols gdwmgg
3Gngdl 3861bgdgb gnmdo. 6smsdsdgzo s SMbsmsdedgzo dué-
0980 56 3s6Lbgseg980s6. sl Ml smmdsomds 0dols, Gmd Lsdo
053530b Igdrga g908o o6 GRS $G6sMsdsTgzo duma?

3sbgbo: 5/1564.
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42, 3abopsb gslgmobsl N Ugmdscro Lodbgmgdo o;gedL ggblsi-
ol (0ggmolibdgds, Gmd g3gms ggblsgdgmo gOmbsatas). gm-
390 dsmasbo  3sblbgezeads Fbmmeme dstrggbs dse3bgbolisgsb.
303m3mm  d90mg30  brmdomemdgdol  smdsmmdgdo: A —  gmggmo
bdndstro oegol gggblsdngml Rsoggzsedl; B — gmggmo Lgmdsto
03mz0l Fyz0m ggblsdgeml (Bgodemgds osgolo 36 agml).
3sbgbo: P(A)=1/(N! )2 ;s P(B)=1/N!

43. 83306358000 sagbomoas, Gm3 bydBgddg®do Lsdgsmme 12
ey 360l (3000s60. M3l Mool smdsomds odobs, G™I byddgd-
360b mz0ls 6900b30g0 8 Eorsb 3 my 0d6gds 30308607

3sleqbo: C3(2/5)°(3/5)°.
44. g»do 2n 09né0 ©s 2n dsg0 dmemas. Bgdmbggzom sdmsdgm

(Rsdérgbgdom) 2n dyBoo. Gl qodol  smdsmmds odobs, Gmd
3dm@adnemo 0godo s Bszo 3Amgdol HemEgbmds 0sbsdstos.

3slgbo: Ch,.(1/2)™".

45. 2 s@sdasbopst mommgamo 960dsbgomolagsh ©sdmyzongdms
330090l dmbgBel N-xgM. as0390 sdsmmds adals, GMd momemg-
9o m9adl ,,800m93L¢ 9O0b6s0G Goigbzxg.

3slgbo: Ch,.(1/2)™".
46. 393maggbgm dg@bmmol bigdol gm@Gdnmes ©s B o3I, Gmd:
) 2"=3 Ci;8) Ch =% (C)).
i=0 i=0

47. gsdmogzg=n =..=n =ngmogm, p,(m)= crp™q"™, q=1-p,
Gmamei M-ols gnbjsos dqedogo N-Logol (0<m=<n).
P,(m+1)

domomgds: asbobomagm  Fgo3etrgds ©s  s3Ea0bgm,

p,(m)
ool szl pa(m) oggbdios  dsgbodsgnyé®  360dz69mmdst,
oy D PD S o P
pn(o) pn(l) pn(n_l)
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48. o0 FHomdsmm3zsbo dmmsdsdy s858mdl  FoMegl, Gmdmol
semdooeds 0fbgds dgo: 3) T 3868006 3-ob dmygds, o S-sb
2-0k; 3) 7 356800086 s6sbsgmgd S-0b dmggds, ory st dgBgl
3-ols.

1
49. 356bmols bdgdobsmgol, Gemgs p =E, 8338 jo39m, Gd

1 1
8) ——X< n<——;
) 2w P T
th h
3) lim Py (nth) —e , booy —= =12z. (0=5z<+o0).
oo po (n) \/H
domomgds: 358mogabgm bBomgmabgols QOGS
n!~n"e"v2nn.

2
+o _Z

50. ©ssdBgogm, G@d org x>0, 3sTab 376308 j'e 2dz 83"

35gmz0omadls HBmeomdsls
X2 z 2 X 2

X - 1
;e 2 <fe ?dz<—e 2.
1+x X X

51 gsoggo semdsomds 0dols, GmI Jmbgdol N-xg6 sawgdol Bg-
g3 39080l Jmligmemns MomEgbmds dosbmmgdon Bemos lsogs-
b0l dmligmemns GsmEgbmdol, Gemgs n—>o.

52. 80%s680 3mbzggeGol smdsmmds, gmggmmo 3sbBmeobsl, oMol
4/5-%. 33096 x g6  gbws dmzgebrobmm gsltimems, Gmd dobsbdo
dmb390060L GomEgbmdols Memdsmglbo Gozbgo ogol 20-b Beea?
3sbgbo: 26.
53. 30%s680 dmbzgemol smdsomds oMol U/5-L. ML moéols
30b36T0 mARgO dsab(3 Imbzge@ol smdsmemds smo  Esderygog-
dgemo aoliGeomolisls?
3olmbo: 1-14/5.(4/5)°
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54. L83 gmodo m@-oEe ©iBsmos. LEbosGEmmo  ©gBsmgdols
GamEgbmds doMggm, dgmey s dgbsdy gnodo Fgbsdsdobse sGob
20, 15 s 10. Bgdmbzggzom smgdmmo grmowsh sd3megdamo ©g-
Bomo  3mdmbbrs  bobpsddnmo, GmIgmlsg  $dGbgdgb 396
gnodo s 0dgm@gdgb (s, sdmmapdumo Egdemo olgg smdmBbes
b3 sboodrgygmo. Aol oMol smdsmmds  odobs, G™M3  EgBsmo
sdmmgdgmo agm dgbsdy ggmosh?

3sbmbo: 4/29

55. gpodo sl 10 BsTbsbs, AMIgmosgsb mmbl sj3b m3Bo-
3060 Lsdobby. m3Bogndo Bedbsborsd Lsdobbols sbosbgdals sem-
dsmmds  Bomos  0,95-0, bowme  sBsmdBoggdopss —  0,8-L.
dberergmgemds  bgdolidoghse smgdnmo Bsdbsbon ©ssBosbs Lsdobby.
03m3900  smdsmmds 0dobs, M3 Ladobby sbosbgdnmos m3Bozne-
LsdobBbosbo Jsdbsboo.

3slmybo: 19/43

56. o6 sbysby Ibspegds gombsoto  @gBemado, H@Bmgdlag
315096 gmsE, gfm 3mbzgog@do. 3ofggmo sbgol demdalsy-
6561056mds  mBxa®  dgBos IgmEobsty. 3oMggmo wsbgs 3390l
60% bomolbosh 3Bemwniost, bogen dgmey 84%-. jmbzgogmo-
©sb dgdnbggzom sdmmgdnmo ©gBemo smdmbbrs badolbosbo.
03mgge  smdsommds 0dols, Gmd gl gdemo sdbswgdnmos 3o-
6300 ©sbeby.
3slqbo: 10/47

57. asbsgose doopgl Lsdo Jsebbol doge gsdm3ggdamo Bgmg-
gobmégdo. otggmo  Jedbbol  Sméemdges 20%  Fubrogdgml
Bg0(393L, Bgmerg Jeébbolb — 10%-b s dglsdglo go — 5%-b. sl
M0l smdsnmds 0dals, G0d dgodgbe gedsrorgm B amagzobmals,
oy dopsbosdo doopgl  3obggmo  Jserbbowsb 30% 360,
20% —dgmey Jedbbosb s 50% - dglsedyg Jecrbbogosh.

3sbybo: 0,895
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58. Lsdo dgbagho Bogws Bsegdgmol 6 geambowsb B9dmbggzom
OBy 39am65830. sl oGl smdsmmds adols, Gmd dsmgsb
9600 dsaby  Romgds 3oMzgm  gsambdo, oy (36mdogos, G™I
Iabs3080 Lbgsslibgs 3eambgddo Rsxbgb?

3sbmbo: 0,5

59. 6 ¥gemo Ygdmbggzom moglgds 3 gnmBo. godmgmo sds-
0mds  030ls, G0 gnogddo smdmBbrgds duMmgdol  gsb6lbgsggdmmo
6009633, 0 (36mdomos, BN sB(3 gm0 grmo $Gs (38G0gma?

3sbmbo: 0,67

60. 6o 0nbsdsBdsgmzsbo ImFsEBegg s3sBmdl 4 SséBosb.
390390 3mdsmmds 0dobs, Gmd dmoggdls doMggmo dmgse®sgg, 09

(3630005, BMI Monmgnmds dmogm ghmbgme 3s06(3?
3sbmbo: 2/7

61. 5 d3bsgho Bgdmbgggom oMBggl As@etrgdmols 7 gegmborosh
A@3gmodgl. (36mdamos, GMI G@Igmomsz M0 383mbo  (33G0gmo
EsGRs. 83 306m7080 03mzg0 smdsmmds 0dols, GMA  SoMmzggmo
s dgmey 303MB900 8393900,

3sbgbo: 0.476

62. g9030 5 ogméo s 10 dsgo dgGmos. Fgdmbgzgzom sdmowgl
6 d96mo (Esdtbgdom). (36mdamos, G dsm Bmeol sGol mgm-
6o dnomo. 33 3060039080 03mzge sgmdsmmds 0dobs, G™M3 oo
B0l 06938 2 3saby Bsgo dycma?

3sbybo: 0,95

63. 7 33bsg0 Fgdmbggzom oMbzl BsBetigdmol 9 gsamborsh
A@Igmodgl. (36mdomos, G@I obobo Rsxebgb Lbgepslbzgs gegm-
690d0. 93 30637080 03mzgm  sMdsmeds odals, GBI SoMggmo
bsdo gogmboo adgbagtgdls Lsdo dabagéa?

3sbgbo: 0.5
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64. 5 ¥y6o0 Bgmbzgz0m msglegds 3 gnmBo. godmgzmm semds-
0mds 0dols, @I 3o6ggmm gnodo smdmBbrgds gfmo dmGmo, oy
(36m300s, B3 SO ghmo gumo sAss (33G09ma?

3sbgbo: 0,47

65. 33990 25 b negbdobsgsb dgoggbogmo 4 RINBO. o=
d30s0bsmgals sGhg396 5 b negbdl. Gl ool smdsmmds odo-

bs, 03 s Femcol 0d6gds mmbogg xanx0b Fs6dmdswygbgmo?
3slmbo: 0,25

66. G539bxa® “Mbrs aszsam@men 3edsmqgmo, Gmd 0,95%-0m 30-
QJIPXIT JORS 393%3 3 o2 3
goo s6dnbgdnmo 0ds8o, Gmd goHmbgm 3s06(3 dmgs 6-0s60?

3sbgbo: n>17

67. (s6mdogmos, &3 Fomggmbol 6mdgto  Bgmagds  bymbodbs
356Lb3e390 7m0 (3086980Ls336.  303mzmm  smIsmmds  0dobs, ™I
30 ol st0b (30369580 1 s 27

3sbqgbo: 2/9

68. s3megdg6 Lsd odsogeml. Gl MMl semdsomds 0dals, Gd
960by ds0b3 dmgs 9dgbosba, oy (36mdomas, GMI 3sblbgsggdmmo
60363900 dmgos?

3slbo: 0,5

69. 503y 3mbsfomgmdls 4 36mydBdo.  gmzgmo 3GmgdBob Fe-
3830l sgdsmmdss 0,9.  ghmo 3GemgdBol  Faergdsggdeemdols
390mbg93080 goMdal gogmBMgdals semdsmmds sl 20%, oo
36m3JBob  Fotrndsdgdmmdol 3gdmbggzedo — 50%, Ladols Gotr-
s gdemdal  Bgdmbzggzedo — T0%, mobol  FormdsBgdmmdols
390mbgg3080 — 90%. 03mggm Batdol as3mBBgdol semdsmmds.

3sbgbo: 0,085

70. 306390 ggmdo 1 ogméro s 3 Bsgo dydmos, 3gmegdo go 2
09060 ©s 1 Jsgo demo. 3oMgamo gumopsb dgm@gdo gsesad)s-
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69l gomo dyHmo, Bgdregy go olgg ghmo dntmo  gsesodsbyl
dgmegsb  3oMggmdo. sdob dgdrgy  SoMzggmoesh  sdmomgl  gGmo
dn6mo. Ml eéol  smdsmmds 0dols, G™M3 gl dcmo ofbgds
0gmé0?

3sbgbo: 0,328

71. Bsggmmdslt o4t Ggbo semdsmmdoon 0,2. semdsmmds  adobs,
63 [gbosbo 6aggmmds gsdmgs Fymdorss medob 0,75-L, bmee
365{m60s60 — 0,15. 303mzmo smdsmmds adobs, G™I 6szgmmdsls
Jeobos 6o, oy ol gsdmgors 3Fymdtopsb?

3slmbo: 055

72. gpmosb, GedgmBai ogm 4 ogoéo s 6 Bsgo dudmo, Eso-
35635 gm0 dn6mo (ggho sGss (36mdomoa). s3ols Bgdrgy 93 g-
0006 sdmmgdamo (sd66a0l 3s698g) Mo G0 smdmBbos
05060, 3030300  sdsomds 0dobs, M3 MY ogm  Tsgo

ggeol dudmo?
3sbygbo: 0,625

73. goédst s3mfdgdqb Lsdo Lgdowsb B5dmbgggom s3mGhgnmo big-
doo (omooggmo bdgdol 33meBggzol smdscmds 0sbsdstns). smds-
0mds 0dals, Gm3 Fgbadmfdgdgmo gomds asbmsgolnagmadnmo ofbg-
35 aosbsbaolisgsb ool 0,4, godemgmm  smdscmmds odals, Gmd
B3y 336msgzolbRmadnmo 0g6gds assbsbspolsagsb dgledy bdgdoom,
oy 30Mzgmo oo bjgdon sGmzg3s 36 sxgadbofos?

3sbqgbo: 0,182

74. LsGsBme Fabol semdsmmdss 0,4, gmgge 6335003l $3mf-
950 ™Mo JebBOmmomtoesd  ghmo, 0sbsdsGo  sdsmmdao.
smdsomds  0dobs, GmI  oMggmo  MbBBmmomto  smdmsRgbl
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75. smdsomds 0dols, Gmd goMds @sstmgggl gobmbl, sl 0,25,
by sqgeofo  smdmshgbl  stm3g3sl  smdsommdon 0,75. g6o-
9600 d50m{dgdals AHmL dse EsOMZg3s 396 sdmsBabgl. godm-

3000 3¢0dsmmds 0dals, G Lobsdwgzomgdo sdM3g3s GLYdMBL.
3sbgbo: 0,077
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oty — 0,5 seodsomdom, 3gbsdg — 0,4 semdsomdom. dsm go-
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d0bsbls. Gmdgmo 3B smdsorndos Igmerg bGmmgmol dobsbdo
dmbgges, oy o6 dmbzgees?

3slmbo: dmbggeés

77. 393mm3mono @msdatsgméoobsogol godobgl 9 3mddandgeo,
33sbmsb  mommggmo  3mddondgeo  ofbgds  Fbasbo  smdsmemdom
0,1. &sl Aol smdsamds 0dals, GMI ™o m33omGgol gs-
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3slgbo: 0,05

78. Logsdmiee Bobgo Fgeands 10 Logombolsgsb.  gmgger bszombls
343l 3sbmbgdol 4 39605680, G@Bgmms Bmeol  bos  soMBgl

Lfmmo 3sbgbo. 6ol ol smdsomds 0dals, Gmd 3erdbaeg-
3o bgmegbdo Lfocse dgdnbsbsgl 6 Lsjombl dsabs?
3sbgbo: 0,019

79. obgego s dobfsgmyg dmbsformgmdgh Foptszol FuMmbocm3do.
olgodo dmoggdl Baebodl oy ol dmogzgdl gggms 3sdrB sk,
beagoen  dmlagmyg dmoggdl Bo®bodl o ol dmoggdl ghm dsé-
Bosl dsab(3. Gdegbo 3sOBoolsgsb bes Fgmandmegls #yn@boto,
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80. 35 60Tbsgl 3 edsmpmols sgwgdsl. Gedregbo (38 Mbrs Rsgs-
Botmm, G sGendgdol 0,95 smdsmmdon gehobym dsobi dmgo-
gl Lsdo 36)0)0.)50?

3slmbo: n>645

8l. smdscnmds 0dols, B3 Mo gsltmmost dobsbo gHbgm
35063 aBosbegds, stol 0,96. godmgmo 4 aslitimeowst dobbols

3-%96 ©sB0s6900L semdsnmds?
3slmbo: 0,4096

82. 630096 g0 gbes 3gbOMmeme dobebl Fodsdgdols semdsme-
dom 0,7, 603 emdsmnglbo Gobgo ocorgl 15-17
3sbgbo: 21

83. As0pgbxg® bEs 3s393mAMm  sdsmgmo, GMI o Gogb-
30l dmlgmols gsmdsogbo Gobgo agml 67
3sbgbo: 11; 12; 13

84. sdmgbo 3s6Bos bos 3omsdsBrgl FsMsiBo g 3s6@0sBo
dmg 980l smdsmmdom 1/3, Ged qamdsogbo Goigbgo agml 5?
3sbmbo: 16; 17

85. sdm(3sbsms gdgdmmo dgeagds 400 s3m3sbolbsgseb 3slmbgdoo.
gmggeoe 3sbgbdo Fgadmgds ogml Fgiemds semdsommdon 0,01 Gsbs
Mec0l  smmdsmmds adols, B 3Ogdnmdo Fgdsbommo  sdm(3ebgdals
3sbgbgdal 99% «9Bgi3mdms?

3slmbo: 0,195

86. basbmagggm g0Mdsd gssg3meds 10000 b g 36rmemgds. mo-

omgmo sbmggnmo dg8mbzgzol  gsdmygbgdals semdsmeds ool
296353emmdsdo st0l 0,02. gs0ggm sedsmmds adobs, Gm3 sbgoo

dg0mbgg3900L BemEgbmds 0dbgds sGsndgdglb 250.
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87. BodbBob s3609530LsL bogyzedo Bg3emdol 883930l semdsoem-
3s s60L 0,0001. Aok M0l smdsmmds adobs, G@d 8309800
5000 Logygomsb ofbgds s6rs9dgBal S5 Fg(30emds?

3sbgbo: 0,265

88. 3s6Bosdo  se0l 768 Lobsdmtrm. gmggmeo  dsozsbo  smdmAb-
©gds dergdfoggdgmo semdsomdon 0,25. 03mggm sedsmmds 0dobs,
603 ogg Lsbsdnmmgdol Mampgbmds 06gds 564-s6 600-3g?

3sligbo: 0,8185

89. (bosbo @gBomol 3s8m3zg30l sgmdsomds stols 0,02. gmedo
3339896 100 gBemb. Asb wodol spdsmmds 0dobs, GM3: 8) go-
080 36 smdmBbEds sG(396m0 {bosbo EgBemo; ) Fmbosbo wg-
Boegdol HomEgbmds 0dbgds ssbsgemgd 2?7

3sbmbo: ) 0,13; &) 0,27

90. Asl Aol smdsnmds 0dals, GmI 3mbgBol 100-%96 saeg-
30l Fgrogase Logslnmol s mgMmdals dmligmsms GomEgbmds gém-
33690l 98mbggzs?

3sbgbo: 0,0797

91. 4o do 3 EgBsmos. gmggm dscasbdo §ubosbo ©gBemol sem-
dsrmds séols 0,1 Hsl gecol smdsomds 0dals, Gmd 10 grmo-

6 56136s3mg0 8 gnodo o6 0dbgds §Fubosbo wgBsma?
3sbqbo: 0,463

92. 394oENE0  J8m gmsmegdols 1% mbasbos. xgaédsd ogos
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Ggd0bamzol Fg33g00m0s  Lebigmddml 65 swaomo. Gsl Mool
sdsnmds 0dobs, B@I gggmes bgmdstro Bgbabroeads Lsligdtimdn?

3sbgbo: 0,1379

94. sebdsomds 0dobs, HMI omgho gogorol Gsboss Jemsmel,
a6l 0,6. Gsdrgbo mbos ogml gsbosbo Jsmormmo, GmI gsgoea-
o Jomamaegdal Fomo gsesbMomo agmb 0,6-Lsgsb  stsmdgd gl
0,05 semdsnmdon?

3slegbo: 634

95. s6hg3658Dg dmbsbemgmdol 40% Fbsdl 9@l dg@ols  3ebro-
sl. Lsbmasemgdtogo sbtob asbsagdse 3s3mz00bgl 1000 +3m3-
&Bgggmo. Al Mol smdsmmds 0dals, G0 83 s3m3Mhggmdosb
0d  ssdasbgdol  Goemo, GOmImgdo FbsOL  qdgagh  sborsEl,
a96Lbgs30098s  FbssdFg@ms bsdegomo Fomobsgsh s6s  dgdgl
0,05-00?

3slmgbo: 0,998

96. 3cbyBol o336 S500-%g56. sl Mool gspsbes myBdal
doligemsos LobBotols 0,5-bsasb semdsomdon 0,997
3sbqbo: €=0,057

97. Gsombal dmbsbmmgmdol Gomo, Fsmdmgdol ©sbsddgdsdo, séol
0,4. &5 Lsbmgmgddos 10000 Bgdmbggzomn sOBgae  s@sd0sbgdals
§963m93580 sbsdgdmmas Gompgbmds sendsomdoo 0,95?
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98. smdsmmds 0dals, B3 Bgdobzgzoo sGhymmo EgBsmo  sm-
dmBbrgds dgmeyg  bstolbol, ool 3/8. 6360 Egdsmo  brs
sgomemm, Gm3 0,995 smdsomdon (Bgadmgds ggmmeemn) dgmey
bstolbols Egdsmos Fomols gs6lbgsggds smdsmmdalisgsh bsgmado
ogml 0,001 — %57

3sbgbo: n=18504
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99. 6 bymbsfgMo Bgdobggzom bsFomegds 5 bogsmsemmgda. sl
M0l smdsomds odobs, Gmd BybBee oo bsfsmemey G-
Bgds (3960gma?

3sbgbo: 0,4992

100. 5 4emogbBo Fgdmbgggom 80dstroagl 5 go@dsl. admggem sgm-
3s00mds 08obs, G0 A0 GaMdsl 368306 36 dodstrons?
3slqbo: 0,384

101. m6o dmZsecs3y gomdsbgml Bgbges S50-xg6. 3o6zgmds dem-
03 15-%96, 3gmegd — 10-%96, 25 3s6B0s ©sdnsghps geg.
303300 3gdsmmds 0dols, HmI 10 3séBoowsb Jofggmo dmaggdls
3 3séBosl, 3gmerg — 2 3sGBosl, Boamem 5 35608 sdmsghgds
BAox?

3sbgbo: 0,08505

102. 3smsb003 Boowme 1 3obgygdo 3gmerg Bmdal, 2 3mbgygdo 3g-
bsdy Bmdal, 3 3mbgmdo gmoby Bmdol. Igmey bmdols gmbd-
390%g Immbergbols sgodsmmds 3oL 0,2, 3gLsdg Bmdol  3mbgyy-
3909 — 0,3, Imoby bmdal 3mbggdgdby — 0,5. dsmsbosBo By-
g0os 3 dgomzgmo. 303m3me sdsomds 0dols, Gm3 ghmo dsab(y
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3sbgbo: 0,131

103. mogBo ofjggel dmdtrsmdsl 7 dabagomn @s Bgegds 35-10-9
bsrorgeby. godmgmm smdsmmds 0dols, G@d 3 d3bsgdo gsdmzs
960 bstormmby, 2 gbagho bbgs Lstimmmby, bome demer w0

dabsgto obgg gom Lastrorgmby?
3slimbo: 0,00756

277



Q930 3330010 LOKORKRIFSO. BS6STOLRLIBOL BIGIBOS.
35(0J3SGN3 IO L2MRO60 LS LROL3IGLOS
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1/4, oe][0,1/4)

sofghge E=41/2, we[l/4,3/4) Bg8mbzgzom Lowowol dogH
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boool) gsbsForagdol 396embo.
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360l Fgdmbgggomo Loogy.

8. monmbol el 8309896 3-%96. Fgsmaabge 3g6dol dmbgmes-
08 3368 omgdols 3s6embo.

9. 30%s630 olighosh gPoxg®, bzl smagdds ool 0,4.
03mgge 30630 Imbzggedsms Gobzol  gsbsfomagdol  gubss0s,

333900 3615%3030.

10. 2966580 G138 dqPorgmss, GM3gmmsgsh 5 ogmtos, ©sbsdRgbo
ds30. Igdmbggzom sodhogm 3 dmdorpms. £ Bgdmbggzomo borawy
s6als sé@hgnm 1ad dqdornmsdo mgmégdol GemeEgbmds. odmggm &
98mb39300 Loworol 3sbsfomadols 3s6mbo s smdsmmds P[E>2].

11. gmsgstools dogngmals 3mggdol semdsmmds sl 0,1 dgoggemds
0g0ges 5 dogogmo. 03mzggm dmgadum domgomms MsemeEagbmdols gsbs-
Fomgdol 3s6mbo.

12. 3uGmemgmol 3ogd gmo gsbdmmon 3obbol ©sbosbgdol sm-
dsmmdss 0,7. ob obgmol otigge sb0sbydsdrg, dsgted gslerm-
msms M3mEgbmds sMss bagmmgdo 3-By. 0dmggm geliimmsms Mogs-
bgol gebsffomgdol 3sbmbo.
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s06Bogl 4 3egmdognemds.  dmffgmdommmds amgmgds Fubosbar, o
33130 0L ghmo dsaby Frbosbo gBemo. ©sfatgm §abosbo g
Bomgdol HacmEgbmdals 3s6sFomagdol 3s6mbo s@Bgnmm 4 dmffgmdo-
mdsdo.

14. oo utrmggeo olighol 30bs680, 3oMzgmo sbosbgdl doBsbl
sgodsoemdon 0,8, B 3gmerg semdsomdoon — 0,9. @sfgmgm do-
63630 ImbggeMsms GemEgbmds, o 3ofggmo IsBmmgmo  ol-
360L gehoxgd, bogen Jgmeyg — 2-%96.

15. 5 Bsorgmorsb gmggeeo Tgodegds agml §gbosbo  semdsmmdon
0.1. Fab0sbo bsorg@s JlgmBo Bstimgobsl 3s3abgy offggds ©s og-
300988 sbeoo. ©sfgMgen 398:(dgdme (s3Gmdatgdnm) BsomMsms
GamEgbmdals 3065 omgdols 3ebmba.

16. 5 Loggdl Bmeol oMo s@mgdl 3e6b. Lszgdgdl 38m(dgdgb 30d-
©93Gmdon 13633 o6 gssmgdgh 36, sFgtge F98mGagdgm (83-
Gedotgdnm) baggdms GemEgbmdols 3sbsfomgdols js6mbo.

17. 3mbgBob s3egdgh 3963, 13633 3g@d0 mEgd o6 dmgs. (sl
3Bsgd96 s mlgdal  d-xgt.  sfgdgm  Bogetigdame  (3osme
A3mEgbmdals gsbsfamgdols 3sbmbo.

18. 10 ©gBsmb ool 2 o6l bogodm bmdol. gemgdl owmg-
396 30dg3timdam 38633, Lsbsd 36 sImorgdgb ™o Lagodm be-

dob Egemb. s39m9896 s68dgdgl 4 I3009mdsls. sfgMgm 83m-
0309 EgBsmns GsmEgbmdol gsbsfommagdol 3sbmbo.

19. ©ssdBg030m, G083 P 3s6e3gdG0m ggmdgtonmasn  asbsfoms-
dmmo d98mbggz0mo Logowal dsmgdsBogméo mmeobo  ME=1/p,
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21, @asdB3oa0m, Gmd A 3sGedggBoom 3msbmbols 3bmboo aubsfo-
magdamo  358mbgggomo  bopawol dsmgdsdogzmto owobo ME=A,
al3g®los DE=).

22. {363mgdol Bogh mdsmeegbo batolbol 63390m30l 35383980l
sgdsnmdss 0,2, 3mbggotost  Bgdcmbggzom  omgdgh  6s3gmmdsh
33659, 13653 o6 0d690s sHRgmmo Mdsmegbo bsGolbols 6s3gmmds.

3slmbo: 5.

23. 3s8smgeols samegdgb 85653, Lubsd dgmegrgd o6 ,,dmgzs“ bado-
360. 03mzgm 383somals aeamGgdsms baTgsmm GHomwgbmds?

3slgbo: 12.

24. 03mggm 4 39050mols  3s3mE530bsls dmbymo  Jnmsms xsdal
dsmgdehogneo mmeaobo ©s ©alidg@los.
3sbbo: MX=14; DX= 35/3.
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©ggd0l gemmdmoago asbsfomadals 3s6mbo.

29. 3m398mmos (E,n) Bgdmbzggomo Lowool ghmmdmoago gsbs-
Fomgdol 3sbmbo.

nl -1 0 1
&
1 1/16 /8 1/16
1 3/16 3/8 3/16

Esfgdge: E+n gdmbggzomo Lomowols asbsfommagdol 3s6mbo s
asdmogsmgn COV(EN, 1) wsspgobm g M 359mbggzom
bowoegms ©sdm ogdmgds.

30. 339870y (€M) dg8mbggzomo Lowowal ghemdemago gsbs-
Fomgdol 3s6mbo.

nl - 0 1
g
1 V12 1/4 1/6
1 V4 V12 6

@[99 EN Bg8mbggzomo Lowowol gsbsfoemgdols 3s6mbo s gs-
dmagsgmge COV(2E-3n, £121) wssepobgm & ©s M Bgdmbzggom
bopaegms ©sdm joegdnmgds.

31. 3mggdmmos (€M) dg8mbgggzomo Lomowol gHomdmogo gsbs-
Fomgdol 3s6mbo.
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3
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@3f9t90r. EM  Bgdobgggomo Logowol  gsbsfoemgdals  3s6mbo o
6&8(*)0)3&@30) COV(§+T], &-n). anggaoﬁam % @ M 'agambgagom
bopaegms ©sdm joegdnmgds.

32. 3e(3g8mmos gsbsfoemgdals 3s6mbgdo

1 2 0 3
€ n
0,3 0,7 0,8 0,2

Wgogabgm &M, E-M, &n Bgdobgggom Lowowgms  gsbsformgdols
39606900, 03mggm dsmo dsmgdsBognco mmeobo ©s ©alisgMlos.

33. 3mbyBel gegegdor N-x96; asbobomgds & Fgdmbggzomo Lowo-
©) — 3963700l dmligmsms Mempgbmds. Fgswanbgm  asbsfommgdals
3%6mbo s 03mggm dobo Goibmdtogo  dsbsbosogdmado: ME,
DE, 6.

Mg = 2, DE =

n n
2 4

34. & — Bg0mbggzomo ooy gdmhogmgds 3mdol gebsfoemgdols

1
bbb £ (X) = — .
gbobl () =

336sfomgdols Lodzz@ogy, o
3) 11=1-F;3, d) n=ln§2, a) n=arctgf, ) n=1/&.

0dmggm  M-3g0mbggzomo  Loowol

35. £ — 338mbggzomo Loporg 98m@Ramgds msbadsto gs6sfogmg-
T T
3ol 396mbls |:— 2 2:|. 03mgg0m n:arcsinzTn Jgdmbgggomo bo-

ool gsbsfomgdol Lod3zzm0gy.

36. godzsm, & s M 933035368 M0 Bgdmbggzomo Lowowggdos,
g0. P{&#N}=0. sh3gbgm, Gm3 ory sGlgdmdls ME, 35806 sGligdmdl

MT] (O ME,=MT].
283



37. ssdggoi90, B3 M&,2=O-Q¢5 390mabstrgemdls P{E=0}=1.

38. 30390, & s M Bgmbggzomo Lowowggdos. 0d6gdash oy o6
€ ©s T Esdmzoegdgmo Bgdmbggzomo bowarggdo, o F,z © 1’]2
337 30gd9m0s.

39. essdBgogm, B3 bgdaldogho aebsfomgdals gubioobsmgals
s b6ydoldogéo n s K-bsomgol

° k n _ n
_;[oF (x)dF (x)_n+k.

40. 30dgem, & Bgdmbggzomo Loowgs, Gmdmols gebsfoemadols gg6-
Jaos F(X) 2Fy3980s. 03mzgn F(E)-ob gsb6sfarmgdol og3qbs00.

41. & — 359mbggzomo Lowowg gdcmGhomads msbsdstro gs6sfoemg-
3ol 3066 [0,1]. 03mggem M — Bgdmbgggzomo Lowowals asbsfomg-
2

1 2 1 -t
30l 50813600, = —(1+ -2 [e 241).
ol Lodzghogg, oy & 5 ( m{ )

42. & — 350mbzgz0m0 Loowg g8mthoggds dobmdosgom@o asbsfo-
mgdob 3s6mb6l P(§ = k) = CJ'P"(1 - p)" ™, (m = 1, n).
03mggo dsmgdsgogndo mmeaobo s oldglbos Y=¢* — d98:b39-

3000 bogogrolb.

43. 3e3g8mmos sdmmgoegdgmo 3g8mbgggemo Lopowggdo & s M,
Geadgeoos  asbsffomadol Lodzzdogggdes: fe(x)=f;(x)=0, Gegs x=0.
fe(x)=Cx”e P, £,(x)=Cox"e ™, émgs x>0. (0>0, f>0, v>0).
a3mggo: 8) C; s Cy; 8) &+m Bg8mbgggomo Lowowals asbsfomg-
3ol Lodyzeogg.

44. @53 30390, O3 oy & s M Jgdobggzomo Lowopggdo s-
307 3000909mb0 56036 s dsmo  3ebsfoemgdol  Lodgzmogggdo  Be-
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-k
e ,0m3s  x20,
0s s f:(x)= f.(x)=
= R Z;,( ) 11( ) {0,6(‘000 x<0,

Jgdmbgggomo borarggdoz 0dbgdash THmagHmwsdem s jowgdgmbo.

33806 &M (o &
n

45. & s N gemoghorsdergzoegdgmo dgdnbzggome bomowmggdos ©s
C

1+ x

96mbsotrse  gsbsfogmgdnmo, Lodgghogom fx(x)= f(x)=

T
a3mggm C s 83830390, Gm3 Bgdmbzggome oo é 996~
n

Bomgds 3mdals gsbsffogmgdsls.

46. B30mbzgz00m0 Looeggdo & ©s M ©sdermiomgdgmbo 3606, oo
1

$63Formadols bod jatognpos fr(X)=——, Gogge | xI<1; (0, G-

3sbsorzgd sa®oggaos Te()= 5+ &0

0,63 x20,
G3® | x| 21); f(x)=¢ _** . 8398303907, G103 gdo-
xe 2 ,6mgs x>0

b393000 Looeg &1 gdmdBomgds be@dsgra®o asbsfomgdols 3s6mbl.

47. (E1,€2) m63s6BmBogegdasbo Bgdmbgzgzomo Logowal bmedsmme-
60 gsbsffommgdol Lodzzéozgl sJ3b dgdeggo Labyg:

1 2
F(x,y) = ————expl - ——— (oo
oy 1-p? | 20-pP) of
_zp(x—a)<y—b)+(y—;))2]]_
G102 G5

03mgge (£1,82) Bgdobzggomo Lomowol wobdg®los.
Fomomgds. obserrgdmgn gmGImon:

b = T T .. T(xi - ME))(x, — MEOf(x,...x,)dx,...dx,

sy (1k<n)( 1<i<n).
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48. Bgodmagds ory st asbsfomagdol ggbieol Fyzadol Goddo-
mos bodMegmyg ggzgmash 3330030 agmb Goibgms Qgﬁ)d%g?

49. @3B 30300, B3 6gdalidogo asbsformgdols gub00bsmgals
badstromgmasbos:

limx | M=0, lim x | are) _y,
X—>0 X X——0 y

Q0

50. & Bgdmbggzomo Loworpg owmgdl dbmmme dogm  sGmstgm-
300 3603369mmmdgdl. ©ssdd) 30900, Gd

M§=é P{E > k).

51 godgsm, stsmstrigmgomo & Bgdmbggzomo Logowols dsogdsgo-
3060 gmmeabo LsliGymos. shggbgm, Gmd

Mg = | [1-F,(ohx.

52. (0,)) — ob@BgHzsemBo Bgdmbzggz0m ,,386098s mc0 Fatdomo.
03390 dsm dmE0l dsbdogmols dsmgdsBogneo mmEobo s olidy-
Aloo.

53. & Bgdabzgzomo Lowowg gsbsforgdnmoas bmGdsprn@see. adm-
390 M|E-a|, boss a=ME.

54. & 3g3mbzgzomo Lowowol 3608369mmdgdos X=1, X,=2, x3=3.
3bmdoemas, Hmd ME=2,3; DE=0,41. o3mggm s  sedsnmdgdom
ogdl dgdmbgzgzomo boporg 3 360T369mmmdgdL.

55. 3m(3g8emos P1=0,3; P,=0,7; ME=0,4; DE=0,84.
0dmzge X1 ©s Xz (X4<X;).
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56. goggem, E=2E1-26;1E;. o3mggm ME s DE, o ME=2,
ME,=1, M&;=2, DE=9, cov(§;, &)=5, D&=25, cov(§;, &)=T,
DE&;=16, cov(&;, &,)=8.

57. ©ss38) 303900 60 ory § s M @sdernz00gdgmoas, 35806
D(E1)=DED1+H(ME)*Dn+(Dn)DE,

58. s3nd3sm, Gm3 &1, Erpeenbn 38013009890 s (0,1) ob-
B9gemby 08bsderse gubsffomgdnmo dgdmbggzomo Lowomggdos.
spgbodbomm U, =min§,, V, =max§, D,=V,-U,

1<k<n 1<k<n
sh3969m, Gmd:
b) FVn (X) = Xn ’ an (X) = nxn_] L) 0<X<1
MV, =2 DV, =%;
n+1 (n+2)(n+1)
6) FU“ (X) =1 —(1 _ x)“ , fUn (X) — n(l _ x)n—l, 0<x<1
1
n+1
) Fp ) =nx""—(n-1x", f, (x)=n(n- Dlx? - x|,
n>2, 0<x<1
= n_l, Vaan =ﬁ.
n+l m+1)’(n+2)

MU, =

n

, DU=DV,.

MD

n

e) cor(U, ,V, )= 1
n
9) limP{nU, A <x}=1-¢"",
n—»o©

limP{n(1-V,)<x}=1-e>.
n—o0

59. godzem, &1 s & wsBerzomgdgmo s ghmo s 0go3g 9i-
b3embgbzosmmn@o  gsbsffommgdol 3Jmby Bgdmbgggomo  Lororggdos:
P{E<x}=1-e, Vx, A>0, i=1,2.

287



shzgbgm, G™3

6) g]
€, +&,

3965 omgdema.

&
)
) €, +8&,

B98mbggz0mo ooy (0,1) 06ggMzsmBo 0sbsdGsmss

s &11E; ps8momgdgmo F98mbggzomo Lowowggdas.

60. g0d30m, & olgmo Bgdmbzgzomo Loporgs, Gmd E§2<oo. shgg-
bgm, Gm3
M(E-¢)"2M(E-c,)’, ¢)=ME, Ve.

61. 30g00, ME’<co, Mn’<co. shggbgem, Gmd

M(n-a&-b)’>M(n-as&-ho)*=(1-p*)Dn,
(T =c0\;§.";§,1‘|), by=En-a)Mg, p=cor(g;n).
o DE=0, 85306 a,=0.

62. 30d35m, £ — d38mbggz00m0 Lowarg olgmas, Gmd P{0<E<1}=1.
333830390, B3 D E<M E. dstrogmsg, P{ §2<§}=1 s, 3s53sbs-

033y,
D E=M £-(M £)’<M E'<M &,

63. ©ssd3B3039m, O3 6330Ldogao & s M Fgdmbggzemo Lopowg-
9%0bsmgol, OmMImgdlsz gseshbose Lalitrnmo @ali3gelbos, Lsdstro-

masbos deemds

(VDE D0} <DE&+m) < ((DE+Dn) .

64. G5 3060853l Mbrs s305gmnomgdEgl & s M 8 00g09-

mo dgdmbggzomo Lopoweggdo, Gems dglergmegl Bmemds
DEN=DE-Dn.
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65. gmdzsm, & — Ygdmbzggzomo Lowool dsmgdsBogmeo mewabo
0-0b Fmos s ©ob3gelos Lalitrgemoas. ©ssdB)0(39m, Gd

1
MIEl< (DE+1)
dooomgds: 0SM(E-1)’=ME-2M|g|+1.

66. & — 9x8mbggzomo Lowowy 0s6sdGsE gsbsfoemgdmemos [a,b]
0bg6gsemby. 03mzgm @ s b oy M &2=1 s ME&=-M &3.

67. 30d350, Elseesln 03313009890 ©s gPbsatse 3s6sFomg-
dgmo 3gdmbggzomo Lopowggdos o? ol3gLoom. gsdmmgsmmgmn

1 —
2 (-8
— 1o
Y58mbznz0m0 ool dsmgdsogno mmeobo, baesg & = ;kE::l -

68. 3missm, & bgdolidogho Bgdmbzgzomo Lorowgs, s3sbost, ME=0,
2
D<‘;=02. 8838 3039m, G™3 Fg(X)S%, Gegs x<0;
X" +0
2
X
Fg(X)Zﬁ, 6)(')(30 X>0.
X +0

69. (&, T]) 8880)’538800) hOQOQam& 150’[5&886 88(")&)60{:’866 6(")&)8;5'
x4y

1
oo 3s6sfomgdols 306mb6l Lodzztogom f(Xx,y) = Py— e 2
o

03mgge (R,A) 39dmbggzoo Lomopgms LobBgdols aebsfomadol Lo-
333039, oy E=RcosA, n=RsinA.

o(x, y)
o(r, ¢

2

Fom0cg3s. (3bcrdogoos, Gmd f(r, @) = f(x(r, ¢), y(r, @))

a o

o(x,y) _|oy 0o .

or,o %Y Oy
or o

bagos(s
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70. mHo0gosderniomgdgm Bgdmbggzen Logomgms &, Ez,.... Enyee
3000936035  gdmGhamgds geobs s adsgg asbsfomagdols 3s6mbl,

1 1
as6sFomadols ggnbiioom F(x) = 2 + — arctg E 3988390, 3o
T a

(39990 dodegztmdalsmzgals saomo 83l oy s6s Bobhobols mgm-
693sL.

71. & — 358mbggzoon bopowg gsbsfomgdmmoas bsbgzet gemogl-
b~ 5
%a, 0. f&(X)= ; a =X ’60’80 XG(_a’a)’ a —650030@06.
0,608  x & (—a,a)

03mggm b, Fz(x) s P(-1<E<1).

72. & — 998mbggzomo bowowg g8m@Romads 6e@dserm@o gsbsfo-
960l 306mbl 3563398900, (0,0‘2 ) . 0dmggm Me™® s De ™.

73. & — Bgdmbggzomo Lowopg msbsdtse gsbsformgdmmas [0,2]
0bBgBgoembg. 03emzgge N =—(§ +1)1/2 dgdmbggzomo Logorol gs6s-
Fomgdol Lodzz6039.

74. & — 3x8mb39300 bopomgl 33k beaddsgrntro asbsfomgds 3s-
G398 Ggdom a s o2. ©s33%3039m, Omd Bgdmbggzomo ooy

u a36sGomadnmos ber@ddsgonmse 35653989800 0 ©s 1.
(¢}

75. otgs6Bmdagngdosbo Fgdmbgggomo Logorg (&, M) 0s6sdGs
as6aFomadnmos Lsdggobyedo {(x,y): x>0, y>0, x+y<2}. asdmo-
3™

PEm).
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BIS0TJI3NL ISMLMdS. ROKX &0BL3MS 356(M60

1. 3s630L LaBmgame 633360 s60b 60000 mastro. gogsligm sem-
dsmemds 0dobs, O3 FgPmbzgzom smgdmo 683G 8GO gessdstr-
398 10000 wséls?

(304996980 Bgdadgzol Bmemdst P(|§|2 )< —-)

3slmba: P(£<10000)>0,4

M|g|
€

2. s3mmz000dgm (3psms Bumegbmdss 400. Gs®HdsBgdols sewds-
omds gmgger esdo séol 0,8, Bgdadgz0l B mmmdol LsBmsmyg-
300 gog38bgm, G 83 (30080 Lbgemds Fomdaggdol Gomwgbmds-
Lo @ GoddsBgdoms LsBmomem Gomegbmdsl Bmdol o6 gomssdsér-
398l 20-1?

3Febbbs: For3sBgdol LeBqoemm Gsmmgbmds E=np=400.0,8=320,
bogne DE=npq=400.0,8.0,2=64. Az308330L meemdol dsgmom

P(&—320(<20)>1- D—§2=o,84
20

399093003500 03039 $mds0ds g3esl-3e30l 0bdgaMemneo

RMOdmon
P(&—320|< 20)= P(&—np < &) = P(~ anq<f/n;‘g< \/ngpq)_
— 20—ty = 20( 2% ) = 20(2,5) = 20,4938 = 0,9876.

\/ Pq 64

9L 93968L369em0 330R39690L, B3 Bgd0Bgz0l MBmm@ds g38dmg3l
bogdome byd Fgo3sligdsb.

3. baggmgnmbe Lsean®do Jgdmlnm bstms Lsdgsmen Gomeg-

60ds gm0 Lssmol 3863s3emmdsaBo s6r0l 300. Fge3sligm semdsmem-

35 0dobs, Gm3 gdegy Lssm@o gdmbnm Bstrms Gampgbemds gs-
35356398k 400-1?

3sbmbo: P(£>400)<0,75.
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4. godzsm, &y &2y weey En @3Frmz0098gm0  Fgdmbzgzom  Lowogas
308g3G1mdss, 33sb0sb, &, mgdmeemdls \/H, O,-«/H 3608369emea-

303 Bglsdadoboe 21 -1, 21 seds0rcadgdom. 83 Bodgathndo-
n n n

bsogol Lermmegds oy o6 o Gogbgms 3sbmbo (0.6.3.)7

5. 30300, &is &2y wevy En @33y z00989em0  Bgdorbzgz0m  Logorgas
308093671355, 33sb0sb,

Pl =n}= o Pl =0)=1- L Pl ==

{&€k}-bsmzgol Lermmeagds oy st ©.6.3.7

6. 30350, &1, &2y «.. 130098900 Fgdorbzgz0m Lowogms 30d-
©9360Mdss,

P{E,=2"=2"C""D pie, =0}=1-2""
{Ek}-bsmgzgol Lormmeagds oy 86 ©.6.3.7

7. 3odzsom, &, &2y oo @IB7300089em Bgdmbzgzom Lowopgms 30d-
©9360385, $3sb01sb,

PG =2}=PiE =2}

{&i}-bomgol Lormmeads oy o6 ©.6.3.7

8. a-b s 3603365mmdgdabsmzgol sl Lsdstimgasbo ©M.3. &1, Eayee
©s3m30gd9mo  Ggdmbggzom bowowgams d0dwegzemdobsmgols, o

P{€,=n"}=P{E, =-n°‘}=;, a>0.

9. godgem dmgdgmos &1, &iyeeny En Fg8mbggzom  Logorges 30d-
©930mds, Lapsz gmggmo & sl Gstdsggdsoms Goibzo dg@ba-
mob gfm 3380 (g5.0. s60b 1 Fsmdsggdol Bgdmbzgzedo s 0 —
368 (o630l 359:b393980). mommgner Bgdmbggzoo  borowgl
343l Bgdregan asbsfaemgdols 3s6mbo:
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& 0 1
P q P

83 30dg3ecdobsmgols Bgadmagds org s o Gabzms 3s3mygbads?
SAmblbys:

gbswos, G0 dmzgdnmo d0drgz@mds s3dsgmuomgdl o Goib-
gos  3sbmbol dmobmgzbgdl s MEi=p, DEi=pq, 33806 LsBgseom

1.
3600398 0ggmo — — D& ool FoMdsgdsms Gogbzl N ms-
=1

dorggogdge (30880, bem o Gogbgms  3sbmbo 338 3a39dL,
6md Gomdsgdsms ggememdomo Lobdomg dooliesaggols Geddsd)g-
3ol P sem3smdobsga, oy (Esms GemEgbmds doobfMsggol lsl-
Ermemdalis 396.

10. 300300 de3g3m0s &1y Ezseeey En Bgdmbggzom bogogms 30d-
©9360ms, GMdmgdlsi sdzm F9dmgae gsbsfomgdol 3sbmbo:

& -n n
p 1/2 1/2

33 dadegzmdalsmgol dgodmgds oy oG8 o Gobzms gsdmyy-
6325.5?

BR35400)0 0)IME&3IIIS0

L goemggmmo  grobsl A bemdomedol smdsomds P(A) =

[SER

Bgodeogds oy o6 0,97-g gBo semdsmmdom, 1000 (3oalsl, A
bomdogrmdol  Jmbrgbsms  Gamegbmds  dmmagbegl  400-bs @
600- dmeol.

2. 03m3500 sdsmmds 0dols, B3 243 gmmaghnesderyoegdgmo
3oLl A brm3ommdslt smaomo 9d6gds babgee 70-x96, oy
33 ggnmo eobsl P(A)=0,25.
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3. gmggemo 100 1009O0EsIMogdgmo  3eobst A brmdogne-
dals dmbrgbols smdsmmds P(A)=0,8. odmggm smdsomds 0dobs,
63 A bomdognmdsl sgomo 916588 s6sbs3mmgd TS5-%96 8 s6rs

13989l 9 O-Xgﬁ).

4. (3303970 PHooghnrsdmoregdgmo robsl P(A)=0,8. 3os-
08 65 M3mEgbmdolngol ool Imbsmemebymo A brmdogmdol
dmbgbs 86365398 75-%96, 0,9 Heomo seudsmmdon.

5. @jBomol BsGrgdolisl, dobo dFymdMosh gsdmligmols sewds-
0mds 0,05 Bomos. Gl ool smmdsomds adobs, Gmd 100 g-
Bomol B3strgdalsls IFygmdcopsb gsdmgs:

8) s6bsgmgd bamo EgBemoals (M5),
3) 68 9dgBgl byoo gdsmols (M<S),
3) bamopst 10 mgBemsdeg (5< m <10).

6. & — Bgdmnbzggzomo Lopowg 98mGBomgds Beddsgrnmo gsbsfo-
930l 336ebL 3s63dgBGgd00 (a ,62), 03mggn P(a<€<p).

3slimbor P(a< &< P)= @(B_”)— d{a_“),
(¢}

(&)
2

2 -0
basg D(x) = ﬁ (j;e 2dt — medesbol ggmbioss.

7. 625-%96 Bsotgdnmo 9Mmogtoesdmgiongdgmo  monmgnma
3eobsl A Brmdommdol smdsommds P(A)=0,8. 03mzge semdsmeds
adobs, 6m3 ULbgamdol  sdlmemad o  3603369mmds  BsMMam
bobBoMgls s A-b semdsmmdsl Bmol o6 smgdsBgds 0,04-L.
30(»00)(7(3.): 015.3(4)3325;:)30) %mﬁa‘agmoml

(2oiseel )

—Pp
n
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8. 100 @sdmgz0mgdgm (380 brmdomemdol  gs6bmdzogmgdols
sedammds Inedogos @3 0,8-0l Fmmos. bmeBsernio 336 lods-
(300l 383mygbgdom 03mggm smdsmmds 0dols, Gmd A Bromdamemds
100 3esBo gs6bmE(30gm@gds:

3) s4s 9dotgl 75-%96 ©s o6 BBl 90-%96;

3) o6 433069l 75-%96;

a) s6s 93g8gb 90-%96.

9. godzsm, &, & @sdmyzogdgmo s ghmbsatae gsbsfommgde-
mo gdobggzomo borawggdas, ME=0. zmizsm, dlz, dzz,... d0do-

30 bogopggdos olbgmo, Gm3 d,=o(D,), Dlzl = Zn:dlz{ . ohggbgm Tgd-
k=1

0bgg300 bogowgms di&;, dr8;.. 30dmy3¢rmds 83088gmuoeadl (396%8)-
Gone bmgson mgm@gdsl:

1 n
— Y d & —N(O,))
D, k=1

10. 3mdzs0, & Yg8mbggzomo Lowowyg gsbsformgdmmos  3mslmbols
3%6mboo  A-3s653g8Gom.  sBggbgm, Gm3 begstomo  gsbsfogmgds

5-2 -ob, Bm@gs A0, séol beddseondo.

JA

11. gmdgem, En 3sbsGomadmmas x2 — gsbmbom N-msgolmmmgdols

bstrolbom. shggbgm, Bmd M, = S D -0l a06sfogmgds  skod3gm-
v2n
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X D(x) X D(z) x D(x)
1,35 0,82:98 1,85 0,93569 2,35 0,98123
36 82617 86 93711 36 98172
37 82931 87 93K52 37 98221
38 83241 88 93989 38 93269
39 83547 89 94124 39 98315
1,40 0,83849 1,90 0,94957 2,40 0,98360
41 84146 91 94387 41 98405
42 84439 92 94514 42 98448
43 84798 93 94639 43 98490
44 85013 94 94762 44 98531
45 85294 95 94882 45 98571
46 85571 96 95000 46 98611
47 85844 97 95116 47 98649
48 86113 98 95230 48 98656
49 86578 99 95341 49 98723
1,50 0,86639 2,60 0,95450 2,50 0,08758
51 86696 01 93557 51 98793
52 87149 02 95662 52 98826
53 57398 03 95764 53 98859
54 87644 04 95865 54 98891
55 87886 05 95964 55 98923
56 88124 06 96060 56 98953
57 £8358 07 96155 57 98983
58 88589 08 96247 58 99012
59 88817 09 96338 59 99040
1,60 0,89040 2,10 0,964497 2,60 0,99068
61 89260 11 96514 61 99095
62 89477 12 96599 62 99121
63 89690 13 96683 63 99146
64 89399 14 96765 64 99171
65 90106 15 96844 65 99195
66 90369 16 96923 66 99219
67 90508 17 96999 67 99241
68 90704 18 97074 68 99263
69 90897 19 97148 69 99285
1 ,ZO 0,91087 2,20 0,97219 2,70 0,99307
71 91273 21 97289 71 99327
72 91452 22 97358 72 99347
73 91637 23 97425 73 99367
4 91814 24 97491 74 99386
75 91988 25 97555 75 99404
6 92159 26 97618 76 99497
7 92327 27 97679 77 99439
8 92499 28 97739 78 99456
79 92655 29 97798 79 99473
1,80 0,92814 2,30 0,97855 2,80 0,99489
8l 92970 31 97911 81 99505
82 93124 32 97966 82 99520
83 93275 33 98019 83 99535
84 93423 34 98072 84 99549



x D(x) z D(x) x D(x)
285 0.99563 3,95 0,99885 8,65 0,99974
86 99576 26 99889 66 99975
87 99590 27 99892 67 99976
88 99602 28 99896 68 99977
89 99615 29 99900 69 99978
2,90 0,99627 3,30 0,99903 3,70 0,99978
91 99639 31 949907 71 99979
92 Y9650 32 99610 79 99980
93 99661 33 9993 73 99981
94 94672 3¢ 99916 74 99982
9% 99682 35 99919 75 99982
9 99692 36 999922 76 99983
97 99702 37 99925 77 90984
98 99712 38 99928 78 99984
99 99721 39 99930 79 99985
3.00 0,99730 3,40 0,99933 3,80 0,99986
01 99739 41 9993H 81 94936
02 94747 42 99937 82 H9ORT
03 99755 43 9Y940 83 99987
04 49763 44 99942 84 99988
05 99771 a5 99944 85 99988
06 99779 46 99946 86 99989
07 99786 47 99948 87 99989
08 99793 48 99950 88 99990
09 9480y 49 99452 89 99990
3,10 0,99806 3.50 0,99953 3,90 0,99990
11 90813 51 99955 91 99991
12 99819 H2 99957 92 99991
13 99825 53 99958 93 99992
14 99831 b4 49960 94 99992
15 90837 55 £9961 95 99992
16 99842 56 99963 96 99992
17 99848 57 94964 97 99993
18 99853 58 99966 98 99993
19 99858 59 99967 99 99993
3,20 0,99863 3,60 0,99968
21 99RG7 61 99969
22 99872 62 99971
23 99876 63 95972
24 99880 64 99973
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0,904837
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0,004524
0,000151
0,000004

0,818731
0,163746
0,016375
0,001091
0,000055
0,000002

0,740818
0,222245
0,033337
0,003334
0,000250
0,000015
0,000001

0,670320
0,268128
0,053626
0,007150
0,000715
0,000057
0,000004

0,606531
0,303265
0,075816
0,012636
0,001580
0,000158
0,000013
0,000001

0,548812
0,320287
0,098786
0,019757
0,002964
0,000356
0,000035
0,000003

,

0,7

0.8

0,9 ‘ 1,0 l 2,0
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0,496585
0,347610
0,121663
0,028388
0,004968
0,000695
0,000081
0,000008

0,449329
0,359463
0,143785
0,038343
0,007669
0,001227
0,000164
0,000019
0,000602

0,406570
0,365913
0,164661
0,049398
0,011115
0,002001
0,000300
0,000039
0,000004

0,367879
0,367879
0,183940
0,061313
0,015328
0,003066
0,000511
0,000673
0,000009
0,000001

0,185335
0,270671
0,270671
0,180447
0,690224
0,036089
0,012030
0,003437
0,000859
0,000191
0,000038
0.000007
0,000001

0,049787
0,149361
0,224042
0,224042
0,168031
0,100819
0,050409
0,021604
0,008101
0,002701
0,000810
0.000221
0,000055
0,000013
0,000003
0,G00001



\ 40 5,0 6,0 7,0 8,0 9,0
m
0 0,018316 [ 0,006738 | 0,002479 | 0,000912 | C,000335 | 0,000123
1 0,073263 | 0,033690 | 0,014873 | 0,006383 | ),002684 | 0,001111
2 0,146525 | 0,084224 | 0,044618 | 0,022341 | 0,010735 | 0,004998
3 0,195367 | 0,140374 | 0,089235 | 0,052129 | 0,028626 | 0,014994
4 0,195367 | 0,175467 | 0,133853 | 0,091226 | 0,057252 | 0,033737
5 0,156293 | 0,175467 | 0,160623 | 0,027717 | 0,091604 | 0,060727
6 0,104194 | 0,146223 | 0,160623 | 0,149003 | 0,122138 | 0,091090
7 0,059540 | 0,104445 | 0,137677 | 0,149003 | 0,139587 | 0,117116
8 0,029770 | 0,065278 | 0,103258 | 0,130377 | 0,159587 | 0,131756
9 0,013231 10,036266 | 0,068838 | 0,101405 | 0,124077 | 0,131756
10 0,005292 | 0.018133 | 0,041303 | 0,070983 | 0,099262 | 0,118085
11 0,001925 | 0,008242 | 0,022529 | 0,045171 | 0,072190 | 0,097020
12 0,000642 | 0,003434 | 0,011262 | 0,026350 { 0,048127 | 0,072765
13 0,000197 | 0,001321 | 0,005199 | 0,014188 | 0,029616 | 0,050376
14 0,006056 | 0,000472 | 0,002228 | 0,007094 | 0,016924 | 0,032384
5 0,000015 | 0,000157 | 0,000891 | 0,003311 | 0,069026 | 0,019431
16 0,000004 | 0,000049 | 0,000334 | 0,001448 [ 0,004513 | (010930
17 | 0.000001 | 0,000014 | 0,000118 |0,000596 |0,002124 | 0,0057s6
18 0,000004 | 0,000039 | 0,000232 | 0,0600944 | (,002893
19 0,000001 | 0,000012 | 0,000085 | 0,000597 | ,0015870:
2 0,000004 | 0,000050 | 0,000159 | ¢,000617
o1 0,000001 | 0,000010 | 0,000061 | (000264
99 0,000003 | 0,000022 | (,000108
03 0,000001 | 0,000008 | 0,000042
94 0.000003 | 0,000016
5% 0,000001 | 0,000006
96 0,000002
97 0,000001
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