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Foabo Gs63mapggbl smdsmmdals ogmErnol Labymddmgebgmomb, Gmdge-
Bog smdsmmdol mgmenals dsbsmmol aedm3nds 9ydEbemds 3medmameimgal
sdbocmdsBogné doegemdsk. Lsbymaddmgsbgmel dgmeg gsdm(3g8s (3oéggmo
asdemogs 2009 §.) gomsdndsggdamoas, asbimégdmmoas bmgaghmo mbel-
Bmds @ g3sBGEamos Lsgsodm s3m(365ms GHommgbmds.

Bbobgeddmgebgmem, Gmdgmlsg 0shb  geomgol  Lsgsrxodm  sdm(3s6gda,
336 3mmzbamoas bazg@lodgdgdol dsmgdsgogol dadstrormmgdol Lgneab-
Bodobmgals.

GgesdBme0: 03, xszsbodzamal Lab.grmmdol mdogolbol Labgmdfogm
1603300 gdol skold). 3hmggbmeo,
gobogs-dsondsBogols Igsbog@gdsms sbrowsBo
3. 393023

9306598)980: 03. xs35b0dz0mal Lebgemmdal cdogmolol Lsbgmadfogm
bogadboggBol sbemg. 3Gemaglimeo,
goboge-dsmndagogols Igsbog@gdsms 3sbrowsBo
M. BISNTLOS
03. R%s3960dz0m0l Labgemmdol mdogmolol Lsbgmdfogm
160356 Loggdol sbms. IHmggbema,
gobogs-dsmgdsBogals dgibaghgdems emdBmca
o, CLMF30&0

a0dm(399amas agsbg gegebadzomols Labgmemdal mdagmobol Lsbgmmdfogem
9bogaelohghol Lsgbogglodadm bugsBmdglmem Lsdgml gersfgzadommgdoo.

© agsby x93860dz0mmol Labgmmdol mdogmolbols
bobgeradfogm mbogg@boBgdol gsdmd3gdmmds, 2017
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Jo36905 0036333090l —
I6m. G308 s8bsgel blbemgzbsl

YILHS3SKO0

99(360961900Ls s Bgdbogol momgdols gggms Logg®mdo bdomse
agbaegds dgdmbgggzgdo, Gmeglsg gbs oy ol gJu3gMadgb@o
(3s) 96 333063988 Fgadmgds gMMbsat 306mdgddo dGegsmRg®
39637m6egL. s gyToemn 306hmdsms Gsady asblabmgagmo
G 3033mgJlol (geomdmomdol) asbbmdzogmgdsl. (3ol Bgegao
Jgadmgds ogml Goibgo o6 ®s0dg s8LBGsJEgmo gmgdgbdo. o
3ol dgegao 9300360l Gs0dg A LodMsegmgl, 33806 53dmdg6, G™3
sgomo 343l A bemdommdsl, oy dobHmdsms G 3md3mglol
336bmM(309mad0bsl A brmdogmmdsl  sgomo  gdbgds  smz0emgd-
s, 3bs dobo dmbrgbs Fgmdmgdgmos, 3s8ab, Fgbsdsdolswe, A
bomdomemdsl fmegdgb syomgdgmlb b Fgyudmagdgml.
dsgsmomsE, G 3o6mdsms 3m33mgdlo agml me0 Lsmsdsdm  gsdso-
mob gsgcm@gds, 35306 bomdomemds A={i+j22; i,j= R} - syio-
mgdgmo bemdogrmdss, bome B={i+j213} — 3gndmgdgmo.

bomdogmdsl, G@dgmo 306mdsms  3ad33gnmo  3mddmgdlol
a96bmG(309mgdolsl bsb bpgds, bsb o6, gfmregds dgdmbgzg-
300m0. 3m3043%6m0 Fgdmbzgzomo brmdogmmdals dsgsmongdo:

L. G 306mdsms  3md3emgdbo agml dmbgdol ghogxg®  sgegds,
boagmen A — ,,396080L deligems.

2. G 3063308 3m33emgdbo agml Gs0dy gobogm@o Logowols
30bmdzs, Beamen A — 30bmdz0b Fgrgao €[a,b].



3. G 306mdsms  3md3mgdlo agml  Jodommoldo  @sdsgdmem
3s393ms Lgbols GgaolB@ozos, beagmm A — sbsgndmdama gsg0s.

4. 306mdsms G 3md3mgdlo agml dnGomol sdmmgds ggmowasb,
GmdgmBosy My ogodo s My Googmo dadmos, bome A —
sdemgdnmo dgdma Foogmos.

dmygsbomo  dogsmomgdowsb Bsbl, GM3 3oAmdscs 336133970
3033e0gdbol  436bme309mgdsdog 86 Bggzodemos  obsbfe®  gmdzem,
3ol Amdgem  3mbsdgdynm Jgegal 9d6gds swaamo, g.o. dsmo Bg-
93900 (3ombobse 36 3360bsBmg@gds doMmdsms 3MA3mgdlols go-
bbmegogmgdom. sgdsmmdal ogmens Lmége skgo  gJl3g6adgh-
Bos ds0gdsBognéd dmegmgdls dgolifegmol. (3emggnmo ol o6
0333063900 dgrgaom dbgmas Gsady 3sbmbbBmdaggdals dgdRby3s,
33303 oy  asbzobomsgm (3080  3080bsMgMsL  dorem0sbmdsTo,
33306 dglisdmgdgmas 906 3397m0  36mbBmBoghgdol 99dRbg3s, G-
dmog LdHsBobBogndo dpagdsemdol, b4 gedmd0n
Lobdoégms dpa@semdol mzgolgdsdo gmabegds. gl mgzolgds smoffg-
Ggds  Bg0m9abs0Ms@: A Brmdommdol gsdrmdone bobBodg N-xg6
Rogyodgdam (30080 gfemgds Wi(A)=va/n Fomswel, Lsess Va od
(RN M3MEI6MIss, BMImol ALy saomo 3jmbos A brm-
dogmmdsls. (3bagas, Gm3 0SW,(A)L], bogee org A s30mgdgmo
86 Igdmagdgmo  brmdomedss, 3s80b, Fgbsdsdobse, Wi(A)=1 s
W.(A)=0.

BoOEmd00  Lobdomgms dpgMsemds 03580 dpamdsgmdl, ™3
o N by3dscobae oros, gsdrmdono Lobdoty W,(A) Izoege
»06B735“ (N-0b (33m0mgdolsl) gsdyzgnmo P(A) Goibgol ge6é-
3990, g.0. sbrml 0dbgds P(A) Goibgmsb. P(A) éoibgl A bom-
dogmemdals smdsmmdsl fmegdgh. ob ool A bromdogmmdols
dcbegbol Fglsdmgdmmdol GsmegbmdMngo Bmds. bsmgdzsdols Los-
o lgGszome gsbgabogmme dsgsmoma. s3sa3mm aMsgaga: sdlizo-
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bos @gedby smzbodbmm (yesms Gobzo N, beyme oeEobsBms
mgdby — gedpmdomo LobBody W (A)=V,/n. 8936086530, ¢1:d
Bobomo, Gemdgmoai  sgemgdl  Fgbdomadl (n, W,(A)) n-ols
bOsbosb  gmsE,  dsmosh  LfGsggee  ebmmgegds  Foggl
W.(A)=1/2.

Wa (4)

12 VAN

v

Boémdon  Lobodmgms drgdsemdols gl mgobgds dgdhbymmo
agm %960 gorgg XVIL bsggnbgdo smdsmmdals mgmdool s go -
bgdol B934dbgrmadols dogé. sbg, dsasemomse, domgebds (XVII L.)
dcbgBs ssgem 4040-%96, oo Fméol g96d0 (A Bomdogemds)
I30000 VA=2048-%96 ©s, 3s8sbswsdy, W,(A)=0,508. 306Lx0b3s
0303) (38 Pssets: n=24000, v,=12012, g.o.

W,(A)=0,5005.

brmdogrmdal  smdsmmdals Bgdmem  dm(3gdnmo  3sbdstiggds o6
360l domgdaogdee I3s(360. (300 oo 3G bes agml (3sms
Goibgo N, Rzgb 396 godmgom P(A) semdeomdsl boabee. P(A)
36 (3630500396T  gatremdom  LobBodgms  dodegztmdal  Bmgs@dls
R3gmemgdG030 3839000, dsGnEs3, BeGremdon LobdoGgms dodwgs-
Omds {Wy(A)} grsms ghmo bgeoobsmgols as6lbgsggdamo ofbg-
3s, Gmgmes Fabo, sms dgmey Lg®ool Igbedsdol gs@msnm
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LobdoGgms  dadEgaMmdolsagsb. astes sdols, Lobsdwgomgdo Aggb
239069088 36 gedmdom LobBodgms Hlsbermmm dadwgzmds, s6s-
dge dbmmme dobo gegdgbBgdal Labergmo Gemegbmds. 333560,
Amgme s Rsbl, smmdsmmds mbs asbobsbmgdml LbgsbsoMsw, dsy-
633 olg, HG™3 gstemdono LobdoMol smbodbymo mgolgds dgbsér-
Bbgdmm 0gbsl, g.0. Gs0dy sBBom gedpmdoma Lobdomy (3Esms
Go3bgol  BOobsl brs  Mebmmgogdmegl  glsdedalo  brmdo-
mdol smdsmmdsl (s sBGom Mbos agml dosbeamgds, Bzgb sdsls
998amdBo a937(36m30m!).



05830 1
IRIIIEAS S IR bRMINM3SMS
LOL3HIS IR0 1bLO3HGI

§L. OF21S0)M3NL dS6LIBR3IMHS RS MN30LIBIBO

3dsnmdol mgmdool dgomegdon Gsodg G (3sbosb s 38380~
Ggdnmo  Ogemeo  sdem3sbol  FgbfFagmobsl, =doézgmal  gmgemo-
bs, a03mgmeggb (300l Bgegams LErmmee «@dfgH Q Lodsgmgl,
9:0. 333mgma3qb dgdmbgggoma gdb3gMdgbBol yggems Bgbsdmem Bg-
©gams  LodGsgmgl. 33 LodMsgmol gmggm O gewgdgbBl gmg-
9968 06rgmo  bremdogemds gfmegds, bmge ogom Q Lodsgmgl —
986 eGrmm  bomdonmdsms Laghizg. L boghgl dstgogo bsby
33t 03 Fgdmbgzgzedo, Gemeglsz dgbsdsdobo 9dldgMadgbBols Tgls-
dme Jgegams Lodesgmyg bsbemmo 86 mgmswos. 33 msgdo dbe-
meoe sbgen Logem3ggdL asbz0bamago.

3g99mzomme  5dga0:

3O6LIBRIMS L1 gemgdgbBedrnm  Brmdogmmdsms ©algtgdyn-
mo boghig gimegds 6360Ldog® Labenm o6 ogmaee Lod@sgmgl

Q={ (ORI 2,....}

338520000 L1 gogdzsm, dmbgdel saendgb ghmygn. 83 (3eob
sedfgho grogBgbdetrgm brmdogamdsms Loghisy Bgeagss ™Mo grog-
99680bsgsb

Q={ ®1,0 2}9 ® l=15’ ©2=3.
basz 5L 6036s3b Laggabgdls, borymen ,,3 — 3963b.

338520000 1.2. 3ndzsm, 3mbgdel saw9856 mekgM. dgledsdolo
99396806 Brmdogmmdsms Loghg 0bgds sbgmo

Q={01, ® 2, ®3 04},
boss ® =33, ®2=ab, O 3=by, O 4=Lb.
333850000 13. oo K @ Ky 3060 Gogéogmdon s3eqdl

3c698)0L. godzem, 083s8L offygdl Ky s 0ggdls ol, golsg 3okzgg-
o dmgs bogslynmo. 83 gJbdgeadgbdols dgbsdsdolo gerogdabid)s-
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G BQmaonbomo bogesg '83‘3336" 9em939bBos  mgmso Mem-
©96c30bsg6:

Q={® 1, ® 5,....},
bogos(s
o 1=, ®2=aL, .. , ® =2a3.3b,...
\ﬁ_/
k=1
993968 strmm  Brmdogemdsms  ©aligGgdynma Q Logézol 6gdo-
bdog® A Jggbodersgmgl d9dmbgggomo bpmdommds gfm-

©gds. A-bomdogrmdol Lefobssmdrgam Brmdammds smobodbgds A-
00 @5 ol 6036s3l A-l 363dmbogbsls, g.0.

A={we Q:0¢ A}.

o) A bpmdommdol gmggmo gmgdgbBo g3mmzbol B Brmdo-
mdsl, 353ab Foeqb

AcB, (e A=>we B=AcB).

A ©s B bpmdommdsms geg@mosbgds gfmegds gzgms od
99896806 Bromdogmmdsms  Ladsgmgl, Gmdmgdos A ©s B
bromdogmmdoEsh gOmb deoby 937036056 ©s smobadbgds AUB 6
A+B boddmmmno. oo A ©s B bomdommdol osbsjggos
(653¢03m0)  gfmgds  g3gms 03 gemgdgbdetmm  brmdommdsms
boddsgemgl, Gmdmgdaz 93nmgbash Gmamei A, alig B bomdagom-
3l 3 3006036985 A(1B 6 AB Loddmrmmmo. A s B bromdogmm-
dsms Lbgomdolb 9fmegds A brmdommdols ggzgms 0d gmgdgb-
Bt bomdogmmdsms Lodsgmal, Gmdmgdai B-b o6 g3mm360-
36 @5 smo60d6gds A\B  Loddmemmmo, 6 A-B. Q- feegdb
s3omgdgm brmdommdsl, bome (3s60gm 104) Lodsgemgls —
399dedgeb.

boros, Hmd

A=Q\A, A\B=ANB.

10



BO6LOBRNRIMS 1.2. A s B bomdommdgdl gmsglbswo gfm-
©950s, 07 ANB=J.

338320070 4. 3odzsm, (s dzmIsergmdls Lscmsdsdm  Jsdsm-
mol ghmbgm asamgdsdo. Bgbsdsdobo gemadabBatrnm  brmdogmem-
dsms Loghzg 0bgds
Q= {0, ®2,03 04, 0s 0}, bspsg O =k, k=1,2,3,4,5,6.

30330

A={ 0}, B={ 03}, C={ 0y, 04, 0} s D={ W3, Wg}.
segago dobsbggedos, Gmd

ACC’ AUB=D, CﬂD:A, AﬂB:Q’ é = {('013(033 0)5}-

bromdommdgdby bgdme dmggsbogma  m3gMszogdo  BFseaiomse
3edsmedol mgm@ool gedebgddo gedmomnddol Bgdmgabsodsr: oy
A Brmdomedols dmbegbs off3g3b B brmdomemdsl, 35806 goggzem,
6md B dmogagl A-b s gl as6gdmgds sby Bsoffgdgds ACB. ds-
asmomse, A ogmb bepmdogmmds — Bgdmbgggom s@Bgmmo  Jemo
©gess, bomen B — 3gdobgzgzen sGRgnmo sesdosbo  Jsemas. (3be-
©o0s, ACB.

oho A ©s B brmdommdol gsghoosbgds AUB (xsd0)
608bsgls bmdammdsl, GmIgmoin brgds 85806 s dbeagme dsdob,
OmEgbyg A ©s B brmdommdgdowesd gomo dsoby brgds.

A ©s B bpmdommdsms 0sbszzgms A(NB (653Gs3emo) gfmwgds
bromdogmdsl, Gmdgmoag brgds 33806 s Fbmmeme 3s8ob, Gmeg-
bos A s B ghomse brgds.

A ©s B bpmdogmmdsms A\B bbgemds gfmmgds bomdogom-
3sls, HmIgmoi Bogds 338ob s Fbmmme dsBob, AmEgbsg brgds
A s 56 bpgds B.

BBLSBRGHS 13, 330mdgh, A3 dm3gdnmos WEQ  gemadgbids-
G brmBommdsms smdsmmdgda, o Q-bg asblsbmg@mmos s6s-
qtgmgono  Gogbzomo  gmbigos P(@), ®eQ  olbgoo, Gmd
>>P(w)=1.

@=Q
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336LIBR3IMS 14, A brmdogmmdol P(A) smdsmmds gfewgds
A-8o 9gdsgemo gegdgbdednmo Brmdogmmdgdol semdsommdsms ysdls:

P(A) = ZAP(Q)).

L
////;5{” i

o @
o £ %

s i
i

7

e

7

.
?;

7

D)

g : A8 ‘ Az

33B6LIBRNRIGS 1.5, badgmemls (Q,F,P), bogss F 9em3968)s-
e bomdogmmdsms  Loghol gggms Jagbodmsgmams gemsboao,
gVoegds @alighgdnmo smdsmydo dmegmo, by oliyhy-

Ggmo smdsoygéo boghgy.
F99:mbggz0m0  9Jl390d96E ol Fglsdsdobo smdsom@o Imegmols

33980LsL, 306390 G0gBo, g3sdmgmagb Q Logésgl; Bgdmga F-ol
gm39e  9m9d96@l, ©s0dg dmbsbOgdowsb asdmdeobsdy, dasgmgb
3mdammdsls. sgmdsmmdol dm3gds Mgt dbgeos, oty Q Logé-
3ol s390s. o A brmdomemdals dmbegbols ggsdby sgzatggds
F9bsdmgdgmos, sbgm ©333063908L 396 Rsgsdemgdm dob Fgbsde-
dol P(A) semdsnmdaby. P(A) smdsomdol mdogddasm s6bgdmdsty
30330000981 gstremdomno LobTool dpgMspemds, GmIgmo 3sb-
bobmgergmo g33dmbos dglsgsendo.
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smdsmmdol mgmGasl 86 s0bBgEgligdl o) Gsdegbse LFmGs-
©s8 83907ma  serdsorg@a dmegeon (Q,F,P). dmegmols Lobffmmal
bogombl, g.o. Gsdegbse gmsbbdgds @sady 9b3geadgbdol Fgegals,
Gmdobogolsg ogm ogo Bgagbomo, og3masgl desmgdsBog o
boBolbgoges.

9936086mm, G0d gzgms 9Jb3gMadgbBo o6 godmgds smoffg-

Aol Eobg@gdmm  gmgdgbdemnm bromdomemdsms bagdom. sbg,
dsgamomse, dgbsgmol dgméry dsgsmomdo  dmygsbogmo  9JldgGo-
99680l dgmgagdo godmads 93bgdebgb Msady [a,b] 0bggegsmls
Gobzms mgddby. bswos, 83 gJl3g@odgbBol dgbsdedobo grmgdg-
6@otrgm  bomdomedsms Loghg Q=[a,b] 6 s60b  olzbgdn-
moa. sbggg, o G 306mdsms md3mgdlo ((3e8) 390dgmez0lisgsh
99dBOM 3sGEomaMsdols  smgdsdo dpamdstrgmdl, dsdab, (3bawos,

2Jb39608968)0 dggao M0dy gubzombagrm@o  Loghzol  gemgdgb-
&b Fo3mswagbl. slgmo  gJb3gM0dgbdgdalsmgals Lsgodms  sogemls

860 bmgseo ag%omgt‘m dergemo.
B9dme  dmggsbomo  asblabmzMgdgdoresd dgagadmoas st ogse
©33500306mm  sedsmmdol dgdregan mzgaligdgdo:

1. P(Q)=1, P(D)=0;
2. P(AUB)= X P(w)=P(A)+P(B)-P(ANB);

acAUB

3. (swogogmdol o3z0lgds) P(AUB)=P(A)+P(B), ox
ANB=;

4. P(A)=1-P(A);
5. oy AeF k=12.. ©s Ay ﬂAj=®. k#j, 35306
P A= SP(A,). (1)
k=1 k=1
(11) Bermeds 333m3obstrgmdls

HgAu=éHM) 12)

13



Hommdoesds ((1.2) Fmmmds msogol dbéog doomgds 39-3 mgolg-
d0sb 0brdiool Foloo) ©s oowsb, Gmd

P( U A;) >0, Go@ps n—eo.

j=n+1
(1.1)-b semdsomdals G (Logds)—seogonemdsl, b7 ogmsese
30 0Omdsl nffmregdab.
6. (6sbyztror S0 mAMds). gty cz30bgdorsb asdmBwabatg-
™, (™I
P(AUB)<P(A)+P(B). (1.3)

(1.3) gdmmedsl spaomo 3436 brmdamemdsms mgmswo Gaem-
©9bm3obogolsg, 367 smdsmmds G—bsbgzaee seo@om®os:

P(U Aj) < ZP(Aj).
j=1 =1
7. oy ACB, 3:306 P(B\A)=P(B)-P(A).
396 333mdabscrgmdl semdsmmdol IMmbm B mb O mds:

o ACB, 35306 P(A)<P(B).

333068, 1-7 mgaligds ag30h396qdl, semdsmmds oby ofbs gsblstb-
o36rmo, Gmd dsk FgeBgbeps dglisgsm@o asbds@rgdnmo bromdo-
mmdols gedmdomo babBomol spgomse Lehggbgdgmo mgzgolgdgdo:

Wa(Q)=1, W,(D)=0,
WaU A)=EW,(A),0n ANA; =0 iz].
k

§2. 32SLO3JSHO LIS

30350, 93968 strme brmdogmmdsms Q Loghg goggds N

96093968 0Lgsb Q={w;, ®,,.., ON} ©5 y3gms gmqdgbBetramao bom-
doemmds  Beamsmdsorgos, 9.0.

P(@)=P(0;)=... =P(0n).
26Lsbeges 1.3-0b dsgmoo P(w)=VN, k=1,2,...,,N.
14



oy sbms A Brmdommdsdo dgdagsen  gegdgbdeemm  Brmda-
3308 GsmEgbmdsl N(A) Loddmmmmno sm3bodbsgm, 1.4, asbls-
bmghopsd doomgds

BOELIBRIGS 2.1. oy gmgdgbetgm brmdammdsms Q Log-
639 Bgmagds N Boamsmdsornio  gmgdgb@strmgmo  brmdogmbdo-
bsgsb, d53ab

P(A)= Nl(\IA)’ 2.1)

bagoss AeF (F 3eslido 2N 9e0g8968)08) . sgdaornt  dem@gels
(Q,F,P) QTmegdgh 3maloggdl.

(2.1) Boswoonmse ogombgds sbg: gmsbognco Ljgdals dgdm-
b3g39do AeF »bemdommdol  smdsmmds  Bemos By dgdFgmd
dgdmbgggems N(A) éoibgo gogmaamo gggms dglsdmm dgdmbgy-
goms N=N() 6o3bzbg”. sl smdsmmdol gemsbogn® as6bsbo-

360bsg Fmegdgb.
gmsbognto bdgds olgomo gJbdg@adgbol smdffgdos, Gemdgelss

393hbos  gOmbsatse  derbammebgr Bgrgams  Labeygmo F)oMQaﬁm&s.
a%6gobommn  bmgoghmo eobzmgdgmo smdsmuéo

dmpEgmo.
1. 3mbgBols ghmkg® saegdol Fg8mbggzedo (ogmemolbdgds dm-

BB »UGOG0s”) smdsmaé dmpel (2.1)-0b dsgmom gfbgds baby:
Q={3,;b}; P({3H=V2, P({t)H=V2, N(Q)=2.
3mbgBol obxaé s330L Bgdobsgasdo
Q={33,31,b3,bb},
P(33)=P(l3)=P(31)=P(tk)=1/4,

N(Q)=4.

A bmdomemdal — ,g00bgm dsoby axmgds agMda’ — smds-
0mds (2.1)-0b dsgmom Gemos 3/4, go. P(A)=3/4 s 5.3. 3:bgdols
n-x96 saeqéol d9dmbzgzedo go — Q={w}, o=(0;, O®7,... ®,),
Los M=p3“ 36,1 N(Q)=2" , P(0)=2".

15



2. dsgsmomo 1.3-0ls Bgbsdsdol semdsorgé dmgenls 9d6gds Laby:
Q={0;, 0y,...}, P(0)=1/2,.... P(0,)=2"...
3030300 A bomdomemdal — ,K; 3060 dmoggdl® — smdsmmds.
boos,
A={®1, O3y.... Wypifsees}s

s a36Labmgas 1.4-0 dsemoo 3394693
P(A)= EOP(COZHH) =2/3.

3. godgem, migdgmos Gs0dy gemgdgbgos Lslermgmo Lodemsg-
ggdor

Ei = {ar(lll) ,...,a(‘i) }’ i= 1,2,...,r.

n

Ei bsbob bLoddsgmgl gofmoemo n; dognmemdol 396960 -
o ghomdmomds. gsbzabormmn gdrgao Lsbol G 5b3gko-
I96)0: mommgnmo E; Lodsgmowesb dgdmbzazon ,,30mgdm* moom
999968, 83 9Jb396M0dg6¢ 0l gbsdsdalo smdsmydo dmegmo of-
bds:

Q ={w}, a)=(ajf11),...,a;:)), 1<j, <n,, k=1r,

N=N(Q)=n,-n, n;---n.. (38 30350!), P(®)=V/N(Q).

4. 304350, dm(393nm0s agbgBeendo gHnmdmomds E={ay,...,a,}.
E 3g9bg6smaéo  ghomdmomdoest § dmgmmmdols dgbsthggo gfm-
©d Eoms3gdm d03g3mdsl (@; @ ). FgOhg3s Bgad-
9ds EbsoMse 3sfeMdmma:

30dzsm, Rzgbo G 9Jb3g@adgbBo drpgmdstgmdl 0dsdo, Gm3 E
bodesgmopsb dgdmbggzom ,,3000000% GMIgmoamsy a; 993968k,
999090 E\{a jl} bodMegmopsd — Gedgemody a;  grgdghdl s 8.3
sbsbGmem, E\{ajl ""’ais-l} bod@sgmomsb ,,30m98m*  Amdgmod;
a; (s<n) gmgdghyl. sbgm 3OmEgll asbadgmegdgmo dg@hggs
9Tmgds, beagmm mgoo Jb3gG0dgbdol Bawgals (l)=(ajl ,...,ajs) -

16



S dmggmmdol gsbydgmégdgmo dgdmbgggomo dgbsmbggo.
3bswos, 33bdgmegdgem  Fgehgzsmse  GmEIbmds Mol N-gmadq6-
Bobsgsb $-gmgdg6Bosbo Fymds A, =(n)s=n(n-1)....(n-s+1). 3s3s-
bosdg, asbbogrmmo 54b3g@0dgbBol Fgbsdsdol smdsmo® dmegml
3J3L Laby:

0= (a, vna; ), N@)=(n)s, P@)=1/(n)s.

3030300 sdsnmds adols, G™I S dmMmmdols gsbundgmg-
39 Fgbs@Bg3do Mogom 3oMzgmo ©s dgmey dglsdsdolse @ s
a; gemgdgbBos (bpmdommds A). bomdomeds A olgoo ® gegdg6-
Bornmo brmdammdgdobsgsb dgoagds, Gmdgmmsmgols

a; =a;,a; =a,: go. A={0:a; =a,,a; =a,}.

o) d9Mhg38d0 o grgdgbdo godlodgdamoas, 35806 sbsG-
hgbo $-2 sgormo Fgodmgds sogegml  agbgBsmmmo  gememdea-
b0l 6980L30963s  N-2 9emgdq6@8)3ds (N-2);-6sotsw.

5303 N(A)=(n-2),.
(n - 2’)5—2
(n)

S

A6ogae, P(A)= =1/n(n-1).

03 39dmbgg3s80, GmEgls IgMBggs @emmsggdgmos (8g®hgzsdo
Bgdsgemo  gemgdagbBgdols Gogl s6s sdgl 360T36gmmds), 35806 L2
bogésg 903038 N(Q) =C, 9mg8gbBl. dstroms(s, gmzgero s6s-
gmsagdgmo  ghgzomsb (@; 5@ ), Ge3gmo ool Lbgs-
sbbgs gmgdgbl, dgodmgds dogommo S! @sgmsggdagmo Bg@bggs.

30Bsbaesdg, SIN(Q)=(n)s, go. N()=(n),/s!=C;.

dgbadzbs. asbdgmegdgmo  Bg@hBgzs mgsgmlisRobme  dgodemgds
{o03mgogobmm, Gmgme(s ggmdo dmmsglgdnmo N gsesbmdmamo
37600l dndrgzemdon sdmegds. sdmmgdgmo dndma gnomdo o6 -
drabogds. oy dmEmgdls asgmoaazgdm dsm b6mdtgdls, dsdob bmdeg-
30l 3083610985 (j1se--s)s) 0demgzs 3s6Bgmegdgem Bg@hggels, +3s-
b0rsb, jis.-e0js 0363900 9AM3sbgmoliagsb asbLbgsggdmmas.
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asbgobomme  Bgdeggo  Lsbol  IL3IG03I6S0: E={ay,...,a,}
2969603mM0  gOmMdmomdoEsd  gmgdgbdgdols s3m@Bggs Fgodmgds
3963506980083,  Labgmemd®, Bsgzobodbmo oMzgmo  sdmAhgmmo
900939680 6m3g60 ji3 ©s3386mbmo ogo 396G gHmmdea-
mdsd0 s 3s30dgmBmm  sdmehggs. dgmery gmgdgbBols j, bedgdags
Rsg06086mm s 5.8. a9303gmeAgde 83 (308b S-x96 (0gmmolibdgds
9Jb396039680  mebabgdnmoas oby, G™I moomgnmo gmgdgbBols
33mAhgzs gembsotse dmbsgrmebgmas). sbgm 3Gl as6dgméy-
domo  dg@hggzs gfmmgds, beogme  ogom  9JL3g@m0dgb@ols  gegals
O=(j1s]250e++5Js) S-8cr(3meemdols 363998000 Bgbsehgg0.

(Y8008, jise.usjs Go(bzgdoest Bgbsdmms ©sdmgbody  Beamags
agel. 3863998000 38mbseRg3008  AsmEgbmds n*-ob Bomos. gl aedem-
3abstrgedls 39-3 dmegmorsh, oy o] wsgndzgde E=E,=..= E&=E.

830z, gsbbogmymo  9Jl3gM0dgbBol  Ggbsdsdalo  serdsory@o
dmgmos:

Q={®}; O=(jisfzsr---5)s)- N=N(Q)=n’, P(0)=1/N(Q).

3030300 sgmdsmmds 0dols, Gmd S (SSn) dmgmgemmdol 3s6dgm-
Ggdom g@hggzsdo gggms gegdgbBo gMmdsbgmaligsb asblbgsgadmmo
06938 (bpmdogmds A). (3bswos, bpmdommds A={W:ji#]r#... %)}
086 O gmgdgbetrgm brmdommdgdl Bgo3egl 2-rs6, Gs3w96-
Loz E-sb gsbdgmérgdgma dg@Bgzals dglisdadobo gmgdgbidstrmem
brmdommdsms Logagg: N(A)=(n)s.

3960350,

P(A)=(n)/n’.

333320000 2.1 3odzsm, gnodo N gsesbmdtomo  dnGmos,
Gmdgmosgsd M ogodos, ©sbs@hgbo N-m dnGmo go, gmizem, —
ds30. 30degmm semdsmmds adols, G § dmggmmdol 3s63dgmeAgdam
996s6Bg380 bligee K (KSs) dadmo mgodos (bomdomeds Ay).

sbowos,

N=N(Q)=n".

303m3m0 Ay brmdammdsdo dgdsgsmo  gemgdnbBe@me  bomdo-
edsms Gemgbmds N(Ag). Fodmgoraobmm, Gemd d96hg3s80 Go-
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200 j1-9®0, j2-u60, .. , ji-nfo dnedmgdo ogmeos, ©sbsdRgbo 3o
— Fs30. 0300 jisenjk 39O0900 ogmEr0 Fgodmgds ogel m"-6s0-
Ao, bomm ©sbs@Rgb s-K saomadty dogo dndmgdol s@Rgzs Bg-
adgrgds (n-m)s'k-ﬁooﬁ)‘sQ. 353sboady, dg@Bgzems MemEgbmds, g.o.
O=(Wy,...,0) gmgdgbetrnm brmdogmdsms AsmEgbmds, Gmdgm-
Foo(3 G300 1y j2se-ajk SOIMg30 OgmE08, Beamos mk(n-m)s'k-ols.
3sg99, Kk-6ogol séBgzolsmgol sGligdedl CX gsthosbyo (CX sérols

$-9em9dgbBosbo Lod@sgmol K-gmqdgb@0sb Jagloddegmgms Gemeg-
6mds).

sdoggmd
N(AY=CFm"(n-m)**.

33M0g 300,

N(A,) kM g m, . g

P(A,)= =C.(—)a-—)y,
(Ay) N©Q) s(n)( n)
k= %
*K!Y(s—k)!

Goibgos gommdmomdsl P(Ay), k=18 gfmegds 306mdo-
seéo asbafomgds, GmIgmai domgdnmos gemsbognéo dgdols
gatgmagddo. gl dabmdosemdo  asbsFomgdals 396dm  Bgdmbgggss.
begee Lgdsl Rggb gsbzobomsgm 33 msgols §4-Bo.

33830070 2.2. 3odgsm, gamo 0dsgy dgdseagbenmdabss, s
Fobs dsgsmomdo. 303dmzme smdsmmds 0dobs, Gmd S dmzmemdals
33693 gmegdgem gMhg3s80 Bl K dmmmo ogméo ofbg-
35, $-K go — Bsgo (bpmdogemds A).

035653 396 33906896953 Fgbshggols Ibmemme Igdswyg-
benmds s 3G Gogo, sdoBmd s Jsgsmmomols sdmbeblbgmoe o6
360l Lagotm gsbzobogmo gebudgmdgdgmo Bg@hgzol s@dfgd gemg-
9966  Bomdogmdsms dmgasbo  bag@(sg. Lsgds@obos sgzsamm
dbomee dobo  Jggboghzg 99dmgabsotise: oy dnmmgdl asgnogo-
3900 3s; b3, 3s8ob gmdnbdetrnem brmdomemdse (BgMhagze-
©) Yga300moas szommo {1,2,...n} Lodtsgmol s-gemgdgbiosbo Go-
0dy J3gbod@sgmy s, dsdsbswsdy,
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Q={0}, ®=(j;sej,)» 1<j, <n, r=1s, NQ)=C:.

sbems  303mgmo Ap  bemdogmmdsdo  dgdsgsma  gmmgdgb@etrme
bromdommdsms  GsmEgbmds N(Ay). K ogoeo dg6Hmo m egodo
d96mgdosh  Fgodmgds  Fg3s6Romo C:;-Baot%;g. sbshgbo  s-k
dsgo dyGmo N-m Fszo dAmgdowsd dgodmgds gz3shoma ck -
bsodrse. K ogodo 396mgéols 65303096 gGmmdmomdsls dg3mbade-
dmo s-kK dsgo dnmmgdol bgdolidogo gemmdmomds.

dogomgdm

N(A,)=C,C,,.
33603500,

s—k o
P (k,s) = P(A,) = C"f: n, k=05 (22)
Goibgoms  9H0mdmamdslt  (Ppn(0,8), Ppn(1,8), ...y Prn(s,s))
3039639m3gEogmo gsbsfomgds gfemegds.
(2.2) gmednmsl Bgadmgds dogzgb gucm dséBogo Lsby:
s!m!(n—m)!(n-s)!
k!(s—k)!(m—-Kk)![n—m—(s—k)]!n!

P, . (Kk,s) = (2.3)

sbes sgsa0bmo P h(K,s)-0b sboddgeodneo gmegsdisazs, Go-
gy N—oo. § Jnedogos s m/n=p=conste [0,1] (Isgsmonsw,
o N=2N; s M=ny, 3806 p=1/2). (2.3)-ols 360dzbgmo ©s dtho-
bggmo asggmm ns-%a, dogomgdm:

p(p—;) (p—ﬁ)(l p.(1-p->"K1

)
P, .(k,s)=C; )

na-Y..a="Y/n
n n

3Jgsb, Gmzs N—oo 3305315*

: Loddmgne dn-bn, bowas {an} s {ba} Gogbgomo 30dpgghmdgdos, smbodbagl lim zfn =1.
n—seo
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P,.(s,k)~Cip*(1-p)™, k=0,5. (2.4)

(2.4) 0bsgstrpmdopsh Bga30dmas  ©sgslizgbsm, lLsbymemd,
dg00g30: O3 3gbgMem o ghmmdmomdal dmgnmemds N L gds-
Gobse ©oeas, 35806 3MsJBoznmaee 3sbyndgmegdgmo Bg@bggs o6
296Lb3s3098s as63gmGg80m0 Bg@hggobogsb. (2.4) 3035639mdgdGo-
a0 asbsfomgdolamgols  (36mdomos bmgsMomo  mgmegdgdols

babgenGmmgdoo.
3030m, BEgds mefetos ,b3mOBmOBMLC aemsdsdgds. 303mzmm

3edsmeds 0d0bs, GM3 sds8do dmbsforg asdmo(3bmdl Ldm@Bols
9d3bogg Lebgedsl (bemdogmmds A).

gbswos, s Lsgdg 3303l 303gMagmdgdtomm gsbsfomgdslmsb.
3969630 gHmmdmomdols dmgnmemdss =49, bemwme ,mgn6e

nBmgdol Gamegbmds m=6.
33335650,
P(A)=P6,49(6a6)z7,2'10'8.

§3. bRXMIN2M3SMS 3dIHAINS6IB0L SF23S5MMdS
300J30m, dm3gdnmas abgMgdmmo smdsorgdo Logd(sg (Q,F,P).
MIMGIBS 31. goigem, AyeF; k=1,n, 35306,

P(kL:JI Ak)=é P(A)- T P(A,NA)+

1<k<j<n

+ Y PANANA)—.+D"'P(N A) (3D
1<i<j<k<n i=1
R3IGINGIBS. mgmtgds sz gomm dsogdsosnto obewd-
(300l dgmmeon. gndism, AeF s Be F, 35306 (0b.§1)

P(AUB)=P(A)+P(B)-P(A(B). (32)

39335600, mgmdgds bedstmmoasbos, Gmzs N=2. sbms ©sza-
300, M3 0geegds Ledseomosbos, Gemgs N=m s  gshgzgbmm,
6m3 ogo badstrogmosbos, Gegs n=m+1.
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3m3608bmom

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

j=1

©sd3900L dsgmom

P(B)=3 P(A)- T P(A;NA)+..+(-D)""P(N A)),

=1 1<i<j<m =1

P C)= Z P(CH—- 2 P(C,NCH+.+ (D™ 1P(ﬂ C))-

j=1 1<i<j<m

oy 83 3603369000398l Boglizadm (3.2)-psb gsdmdrabatrg

(m+1)
P( U1 A)=PBUA,)=PB)+PA,,)- P(ﬂ C)
=

393 bsbmgdedo, dogomgdo mgmegdol sdd) o3gdsb. A

(31) geedgmsl d3gmol gemAdnms gfmegds.

ol gemGdnmols 39dmyg6gdols Lsamglig@sgome gsbgobommmon
97 msbsdmbgzggol s3msbsl geMgzynmo dodrgztmdon go-
bemsggdnmo N Lagsbo dgdmbggzom gs@ssbssgemgl. oy Gedgemady
bogsbo gMmo ©s 0dsgg seaomsl s@Bs, ds80b goggzom, GMI swe-
200 343k 03653mbgg3sL. godmgmm smmdsommds odals, G™3 G-
bgem dsoby 9dbg0s sgomo msbsdombggzsl.

bodsérBogobsmgal gegmagogmo Lagbgdo dsm bmd@gdl, Lsfgobo
Esmsands ogmb {1,2,..n}. 3bswos, 33 Fgdmbzgzom 9dL3ge0d968)-
036, AMdgmoz dEgmdsergmdls Legsbms 3swsbs3gemgdsBdo, 835330~
Ggdmmo sedsmndo dmegmo ofbgds

Q={0)}, 0)=(jl’j2,"-’jn), N=N(Q)=Il!, P(O))=1/N.
30dzsm, Ay oMol bmdogmmds, Gemdgmoi azohgg6gel  0dsb,
603 06530bzg30L saomo sJgb K-g6 bmdgeby: A={w: ji=k},

badogdgemas P(LnJ AL). s30bsmgol admgzoggbmo dmmols gmednms
k=1

: A Loddegaer 603bsgl s gogdol sbsbénml.
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P(U A)=Si-SetHD™Sy, bomsg S, = X P(NA,).
k=1

1< <..<i <n

segago dobsabggedos, Gmd

N(A, )=@m-D!,N@A,; NA, )= (=2)!,, N(() A;)=m-k)!
t=1

33543l
(n— k)

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

boogmen Sp=1/K! (306500086 Sy %8330 Cl; 93608, G0dmgdocs
bsooosme (n-K)!/n! gmewas).

33M0g50,
11 it 1 _
P(U A)= 1-5+§— A+ =D
ci—a-1+ 2Ly 7) ~1-¢™, n—soo.
1 3
8.0.
P(Unl A))~1-¢"~0,63212. A
h

33 356530530l bbb, dnmol gm@dnmol asdmygbgdols
bsograbBtsigomne, asbgobommen  sadgngg 3sbmsggdol 83m-
(3965, GMIgebsz asdmyggbgds 43l demgdsBoznd L sBobBozedo
3O 8356339 O m Jodmmngbsms Fgamfjdgdabsmgol 3Gadg-
Godols sbeggds.

356msggdol sIm@Esbs: gmdzsm, m gpmdo Ygdmbzggzom
3560905 S ¥7Gm0. ©sg7d35m, Gmd bgdaldogho goglodgdnmo dn&-
00l Bsgetabs j-q6 gmodo, je E={1,2,..n}, gombsotse sl dm-
bagomeebgemo. 30303000 sedsomds 0dobs, I

L. gomo gmoo 3s06(3 sthgds (3960900 (bmdogmmds B).

2. 439m gamo ©s39390mo0s (bemdogmmds By).
23



3. gomgdal K Gomegbemds s®hgds (3000gmo (bomdognmds By).

badmgdol gmggmo  gogbodgdamo asbrasygds gamgd8e Bgazademos
Fom3mz0306m0, GmgmeE § dmnmmdols 3s6dgmegdoma  dgbsér-
Rggo E={1,2,..n} ag696sma6o ghommdemomdawsk. (3bscos, ¢md

Q={ow}, ®=(j;yj;)> 1<j, <n, k=1,n,

N(Q)=n’, P(0)=n .
30350, A; Brmdogmmds 6086sgl, G@I i-ndo gnmo (38Gogmas.
seegomo dolsbzgemos, Gm3
B= A,, B=Q\B

k=1
Q5
B.= U (A, NA N.A NA, N..NA,; ), (33)

1<i; <...<ip <n
BOQ‘sG {.] laj 290 °aj n-k}=E\{ilain . -aik}'
esmashss N(A; NA; N..NA; )=m-k)*

s P(A; N..NA; )=(n-k)’ /n’ = (I—E)S, k=1,n.
n
sdogymd dmol gmAdnmol dsgrom dogomgdm:
P(B)= 3 (-D"'q;, (3.4)
=1

bsss O; = Cfl(l —j/n)’. (3.4)-s6 a3s33L

Py(s,n)=P(By)=1-P(B)= 3 (~1)'C'(1-v/n)’. (35)
v=0

303mgmm sbems Pi(s,n)=P(By). goggsm, i-géo, ir-g6a,..d-neo
gmad0 (3960908, 3880b § dydmo sdRgboem N-K gmcm8o Fgod-
mgds asbragegl olg, Mmd ggams N-K gymo ©s3zezgdmmo ogml,
(n-K)’Py(s,n-K)-6306500. 333sbawsdy,
_ (n—k)’Py(s,n—k)

S

n

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

Jn-k
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07 358030996900 sdsmmdals spagon@mdol mgolgdsl, 33946g0s
P.(s,n)=PB,)= Y (m-Kk)'P,(s,n—Kk)n"* =

1<, << S0

=Ci(n—Kk)'P,(s,n—k)n"* =.
=C'S (-1 CL -V =Ky (3.6)

a53mmgmadol  mgsembsb@oboon  bsabBg@glems 930l sgmme
Py(s,n)-ols sbod3gm@neo gmegsdi3gzs, Gm@Es N—>oo s s—>o0 obyg,
6md s/m=atlnn, Lspsy a=const. sdobsmgol %96 ©83398 30300
mG0 dsdogo mads.
2335 1. oy te(0,1), 35806
_t
e Mt<l-t<e™.

R3ISINGIdS.  gub308 f(t)=ln11t, te (0,1) g938semm

a7 300350
1 t?
In—=t+—+... 3.7
1-t 2
sbema, o te(0,1), 3s8ab (3.7)-0s6 33543l
lni >t
1-t
©s
LIRS PUE UL S
1-t 1-t
3Jsb
—1t<ln(1—t)<—t, 0<t<l. A

a%bgobomma Lsldrmm xsdos méo qbslergmen Gobzomo dad-
093635

T(l) — Nﬁ) (2) _ N@® =1.2
n =2 a;(n) oo T, = Zl b;(n), n=1,2,...
j=

i1
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bogoas(s
N(n)—oo, Hmgs n—>oo,

QO

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

2935 2. oy {Tlfz)} 3030936038  3M9dsos L Lsldrgmo Gogs-

bzobsggb lim TIEZ) =L s, gots sdobs, gmgzgmo Gsgobe di306y
n—oo

Esgdomo € Moibgolbsmgols dmodgdbgds obgmo dmgmo  wsegdomo
Goibgo n(g), Gmd
a;(n)
b,(n)

~1<e,

GmEs N>N(E), mebsdGoe gzgms j-bsmgol, 1<j<N(n) ,
35906 {TIS])} 30d0936033b3(3 343L Bmgsto s ogo L-ols Bmea:

limT" =L.

n—eo
R33GINGIBS. (3bsoos,
TV -L=(T" -T?)+ (T -L).

3Jgsb
T - < T -T2+ T - 1. (3.8)

650956 {Tlfz)} 3039360m3s  3Mgds0s, sdoBmd gmzgmo M>0
Goibgobsmgol sGlgdemdls obgmo dmgmo Esegdomo Gogbze M(M),
A3 3a0m0 3Jmbrgl N memmdst

T,§2>—L\<g , Geogs n>M(M). (39)

s T -TO = ¥ (@ )=y = 3 by | S 1 |
H i=1 b;(n)
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3Jgsb
a;(n)
b;(n)

-1.

‘T(” T(z)‘< Z b;(n )

j=1

(3.10)

3379350,
e=Mm/2)/(L+n/2)
©s a83mzaggbmm @gdols dgme 3oMmds. 35306, GmamMo 36 b
ogmb n>n(g), a3s43b

(3.11)

b;(n) L+m/2

am | /2

05633630 gggems j-bsmgol, 1<j<N(n).
sbems sm36086mm M'(1)-000 qeoegbo M(M) ©s n(€)-b Bm-
6ols, go.
M'(m)=max(M(), n(g)).
33306 (3.10) s (3.11)-s6 s39b 33600, B3
T(Z)

n

N(n)
< M2 Ny =2 qo,
L+n/2 &= ! L+m/2

Geogs n>M'(M), beogoe (3.9)-s6 30
T SL+%, Googgs N>M'(T)

5, d5dsbsasdy,

<g, booggs I>M'(M). (3.12)

(3.8), (3,9) s (312) osbsggstrmmdorsb dngomgdo BHMErmIsL

—L‘ <1, Gogs n>M'(m). A
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930§ sgemmo
G,(n)=C’(1- V)" b
n

3b0d3@Bm@Bogs.
306500056

(n-v)' < (n)y<n’ s (n), =V!C),
sdogymd, (3bswos, 33sd3b

n'(1- %)V“ <Vlo,(m)<n’(1- E)S.

oy 338m3049698m dotggee mgdsl t =%-lsom3ols, dogoegdm:

[ne_ ““’J <v!o,(n)< (ne_ “] . (3.13)

©3839801 0sb6sbds s/n=a+lnn, sdogmd (3.13) doomgdl Lsbgl:

v?(a+Inn-1)

e v < c,(n)-v!

<1, (3.14)
Ay
bawa Ag=ne™"=ne “"=¢,

(314) -6 B3sBL, G0 gmggemo goJbotgdmmo V-basmgols

Al A
o,(n) < —(: s O,(n)—> —(: , G35 N—>oo (3.15)
\2 vi
33°d3b
= A
Pyssm)=Y ()" T+ TV -TY +R, =
v=0 v!
=e™+ TV -T? +R,, (3.16)
N(n)=[n°]
bares(s V=% (-1)'c,(n),
v=0
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T,” = Z( 1)

Z(I)G(n)—Z(l)

v=[n%] v=[n%]

([x] 6086s3L X-0b dogem 6sForl) s 0<0<V/2. (3bswos,

v

0<2 Z x——)ﬂ Geags n—oo,  (3.17)

\R
v=[n%] v=[n®] V! v=[n®] V!

TIEI) s TIEZ) %9900 83859mz0madgb d9-2 gdals 306mdgdl.

03, doMzggmo 30Mmds LErgmeEgds BEogosgrnMsw:

v
an“)—hm z( ) My =e™, A,>0. (318)
V!

n—oo n—e y=1

99093, 0y (3.14)-0b str3bgbs batrgdo V- Fgzi3gmom dolio
“00009b0 n* 360336g0mdom, dogomgdm

a+Ilnn-1

o
2% o Gy (n)-v!

< <1.
Ay

sbmms sgomme Mogabe I(306y esegdomo € Goibgo. 3s30b Ig-
330dmos 303m3mo obgmo @segdomo N(E) Goibgo, Gm3d
vic vio,(n)
A

GmEs D>N(E), msbsddse g3gms V-bmgol, 0<v<[n“]. mgdol 3g-
™6 3060053 gbernmes. sdM0gzsw,

-1<e,

lim T =e™, (3.19)

n—eo

(316), (3.17), (318) ws (319) msbsgstromdgdorsb gmgdmmmdn,
™3

P,(s,n) = e , G(3s N—>oo,

29



sbgzg sgomo  dobabzgoens, G®MI gmggmo gogbodgdnmo K-
bsogol (k<n)

P,(s,n—k) > e™™, éogs n—eo.

asties sdobs, Py(s,n—K)-l 3s36s3em0 (3.6)-80 Bgaz0dmos ge-
Es379Omn Gmgmeg Ok(n), dsa®sd (3.15)-ob dsgmom

;\,k
o, (n) > ?‘: , Gags N—doo,

330350, ©sdB)z0aes d9dwmgao:
MAM&®IBS 3.2. o s/m=atlnn, bopsy a Igodogo Goibgos,
35306 gmggmo godbotgdnmo K-bsmgols

A
P, (s,n) = ?‘;e °, Greags N—>oo, (3.20)
d9dmg00m0  s@bodzbs
xke—l,
I(k,A) = i A>0, k=1,.2,..

Gosbgms 83 gOHOMdmomdsl dslmbol gebosFomgds gffm-
©g0s. sgomo dolbsebzgodos, GmI

S M(kA)=1.
k=0

83335680, Pi(s,n) — semdsomds adols, Gmd N gymopsb (38¢0-

gm0 sm3mBbrgds K gmoo, sLoddgmgmse (Gmps n—>00) mebme-
30908 3msbmbol gsbsfoemgdsls Ik,Ay), k=1,2,.... .

§4. 306M3NSIAH0 dS6STNRIdS
30J350, 39GoM3mgdmn mEmgdgbdosbo agbgsmnéo gHmmdmo-

mdosb N-x96 3s63gmegdem Tg@bgzel. gPm-gom gmgdgbdl sgeem-

d300 5, Fo@BsBgde” @s sm3zbodbemm 1-0m, Beamm gty gegdgbBl —
2386360 s 3036086m0 ogo 0-om. 83 gJL39A0356E0L Tgbsdsdalo

90996806 bromdogmdsms Q bog@zg 0gbgds Bgdgae b
&ytrob:
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Q={0:0=(a,,a,)a =01}, NQ)=2"

dognfatom gmggm gmgdgbdednm 0=(aj, ..., a,) bemdogom-
33l semdsmmds

Zai n—Zai
P@=p' q ' ,
bosz P s q olbgmo sésmstrgmgomo Gobggdos, G0d ptq=1.
adobsmgol, Gmd sgdfdnboge P(0), 0eQ s3dsgmaomadgb gs6-
Labogds 1.3 3060873, 9brs ©s3938) 303000
2LP(w)=1
519

Brmdol bsdsGrmeosbmds.

g3, 3sbgobogmm 2-s6 gergdgbB et W=(ay, ..., a,)
bromdogmmdsms oligmo Lod@sgmy, GmIgmasmgolsg

Ya, =k, k=0,n.
i=1
gbsos, gl LodMsgmyg Bgoisegl gmgdgb@ms o O30 6ms .
sdomd

PQ)= 3 P()= éﬂcﬁp"q““‘ =(p+q)" =1.

s3M0g50, 2 Loghiy gzgms dobo Jzglodmsgemgos F Lobggdom
s P(A)= Y P(w), AeF 3gdsomdom, 2sbbsbmgMsgl Msady sem-
oA

dsmtr  dgml, Gmdgmo dggbsdsdgds mmgmgdngb@asbo a96g@s-
g0 gONMdmomdosh N-x 96 356dgmegdom Bg@Rggsls.

godzsm, n=1, 3s8ab Q Loghig Bgoisgh ™6 FodBoml: w=1
(5796358 585%) s =0 (,,336360%). sgmdsmmdsls P({1})=p gzo-
Fopme ,,Fs63sBg80l* semdsmmds.

396 3bsbsgm (§3, msgo II), Gm3 gsbbogrmmo semdsorno dm-
©gmo, Gmdgmoi gl mégmgdgbdosbo g9bgMsmno  9GHNME-
momdoEsb N-¢96  3s63gm@gdon  FgMhggsls, Tgodmgds domgdym
abgl Geaged 3 N ,,EsderyoEgdgm® (3sms Fgegan ,FeGdsBgdol®
P 3mdsmdom, OM3gmo; (30000 (308009 (336090008, 9.0. 56~
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dshgdal® (1) dmlgmols semdsommds Bgbathggzol gmggm godbotg-
dnm seaomby p-b Gemos.

sbms 303m3mm serdsmmds adobs, A3 Bg@hgzsdo ofbgds BL-
& Kk ghoosbo (bpmdogmmds Ay), g.0. smdsomds adobs, ¢ed
bbBee 94b90s sgoma K ,,Fomdedgdsl®. (3bswos, 63

P(A,)=Cip*q"™", k=0,1,2,.,n.

30650036 oligmo W-g80l Homegbmds, GMdmgdoz bl K gé-
005698L  Fgo(393L, gdobzgggzs N seaomoesd K segomal s@Rgzsms
AamEgbmdsls, G C:: -0l Bemos.

Go(3b3ms  gOHNMIMOmdsls

b(k,n,p)=P(A,) k=0,n
9Vmgds dabmdosgmnda asbsfamads.

d9badzbgd0.

L 3abemdosgantio gsbsfogegdols 3g@de Lsby dogomgm §2-8o (3s-
aemoma 1) gmsbogndo dgdol Ladnsmgdom. dstroemss, orggo 0d
dsasmomnBo ogado 3qamol 3s8embgbsl ,,FoMdsBgdon™ (1) smzbad-
65300, Bsg0 300l asdmbgbsl 3o — ,,3s63boo” (0), moomgnmo
3Robsmzgols a39469dm@s p=m/n ©s, dgladsdobse, q=1-m/n smmds-
0300l 3jmby ™o gmmadgbBetnmo brmdommmdalsgsh B5dwasto
bogesg.

2. 0ds3g 3s6s3Megol Igmery dsgsemomdo Bggb  Fgdmzodsbgm
3039t gmdgdtommo  gebsfommgds Py (k,s), k=0,1,...,s. 30350,
n—oo, Mm—o> olg, Gmd m/n —pe [0,1], 3580b

Pm,n(kas) "'C?Pk (1 - P)s_k (41)
(4.1) 3B 30i0pds (2.4)-0b Sbsgmmponsc.
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01530 I

IRIIT6ASIHIR? bRMINMd3SMS
6350130360 1LO3HGI

§1. 3(MMR3AM3MSHM3NL SILOM3SSN3S

306zggem 0380 Rggb gsbgoboggem olgmo dgdmbggzomo gdldg-
60dg6B0, Gemdgmms Fgbsdme dgegams Q Lodksgmg Lsbénmo
86 ogmoro ogm. ACQ bomdogmmdol P(A) smmdsomds asbzbsbeo-
3690 O gmgdgbetrnm brmdogmmdsms P(M) smdsomdoon ©s bs-
dgeols (Q,F.,P), bagos(s F 99396 e bromdommdsms  bogé-
3oL g39mes  J3gLodcegmgms Lodtegrags, Fafiorge woby®ydigmo
sdsorgdo dmpgmo, b eolighgdgmo smdsmygédo bo-
36039 953683, CMgmA3 swbadbymo ogm 0dsgg ®s38o, yggms
9Jb396039680 o6 Fgadmgds  swogPml  gmgdgbBetrmm  brmda-
mmdsos ©oliggdmmo boghom. dsgsmonswe, gsbgobomma gl-
396039680, GOmdgmog doamdségmdl  LodgBmonmo dmbgBol bs-
bergmme sgegdsda. (3bswas, 83 9Jl3gM0dgbBols s@dfgmo gmgdgb-
Borne bomdogmemdsms Log@ge

Q={®: 0= (a,y.,a,,..)a; =0,1},

90. y39ms  (a1,az,...) 308@H3E@dsms  gHMMSMOms,  HrIBdgrems
99968900 @gdmmedgb 3608369emmdgdls 0 o6 1.

36mdamos, Gm3 gmggmo ac[0,1] Gopbzo godemgds (3eembs-
bo gogdamma lsbOgme mefomspse

a, a4
a=—+—"+.. a. =0,1).
3 T (a; )

sdoresb (3bsas, Bmd Q- FodBomgdls s [0,1) ab@gHgemols
T9680mgdl meol s@lgdmdl gecmognsmbsbs msbswmds. sd-
23950, Q Lodtogmmgl 33k 3e6@0bmmdal Loddmsgey.

3bewas, asbbogmmo 9Jbdg®adgbdo gz3035gbdnMas gdldgema-
9g6Bobs, GmIgmo degmdstrgmdl [0,1] 0bBg@gsmopst Fatdo-
ol gdmbggzom sMBg30T0. Lodgd@ommdol dmbsbEgdowst go-
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dm0abstry, (sboos, Gmd  gb3gadgbol  gggms Bgregao  bs
0gorl  ,,Bomsmdsorn@o®, dsg@sd [0,1] Loddsgmyg  sGHsogmsns
s, o Rogmgmom, Gemd dolo smmdsomds 1-ob Feemas, 35806 go-
39mo e [0,1) Bgregaol P() smdsmmds gdggmere 0-ob Bomo
@by agml. Bsgded, sby smdsmmdol dmiggds (P(0)=0, we[0,1)
3615839601 g35dmaal. Loddg ob séob, G@d Bggb ©sabdg@glgdnmo
3560, 363 0dom, s dmdsmmdom Imbpgds gbs oy ob gegao,
3639 0dom, sl MEMEl smdsomds odobs, Gmd 5Jl3gMadgbdols
Fgga0  d0g3me3bgds Gs0dy dmzgdne A Ladéogemgl [0,1)-rosb.
ol 3098 mmo Loghiol Fg8mbgggedo P() semdsomdgdoo gs63Ls-
boghgo A brmdomemdols P(A) smdsommds:

P(A)= TP().

353608 gsblsbognggem Bgdmbzgze8o P(w)=0, we[0,1) Fmee-
306 o6 dgagzadmos 3sbzbabmzm,, dsgamomse, Smbdsmmds odo-
bs, ®m3 g8mbgggom sGhgmmo Fatdomo g3mm360L [0,1/2) Lod-
Gogrgl. 33539 EAOMl 0bgmogon®se (3bswos, B3 gl semdsmmds
1/2-0b @ememos.

gL 9960036980 30g3s603698L, HMI Sdsor@o demegmol sg9d0l
©AHmL, 03 Fgdmbzgzedo, GmEglsg 2 sMIMgmsEas, sdsmmds
9bes agmb dem39dnmo s  (3mggnmo  gemgdgbBeernmo  bemdo-
mmdgdobsmgol, sMsdge ase33gnm gmsldo gdsgsemo  LodMsgmg-
g00bsmgol. skgmo bad@sgmgms gemsbo qbos Tgeaabmb s 3306-
3908038 Brmdommdgdds ©s gl gmsbo gbos ogmb Rsggdomo go-
960036980, Mmsbsygggmalis s ©sdsBgdals  m3gMszogdols  dadscrm,
Gmamei gl ogm ©aligdgdmmo Loghol Bgdmbggzedo. 3 dobboo
bogotems gdmgzodsbemo

33BLIBRIGS 11 godgem, gemgdgbBecrnm brmdommdsms bog-
&g 6930L3ogHo  LodGagmags. Q Logdzol Goady  J3glodcmagmagmns
A sl smagdéds gfmmgds, oy Fgldmgmadnmos SoMmdgdo:

1. QeA,
2. 0y E]E A, EzGA, d5dob EIUEzeA, ElﬂEzeA,
3. oy E€A, 35306 EeA.
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sgzomo Bglsdhbgzos, Gmd oy 2 306hmdsdo dmgombmge Ibe-
MOE  JO0-5000 036583sOEMdL Flernmgdsl, 358306 dgmegis 9g-
bermmegds -0l dsgmoo.

338320000 1. gmzsm, Q=[a,b), -co<a, b<co, Aupi ogml olgo
J3gbodersgmams  gmslo [a,b]-wsb, GMIgmmsgsh mommgnmo Bgo-
ag8s [€1,€2), [€1,€2], (€15C2], (€1,€2) Bodol obBg@gsmas Lsbémmo
35960056980L356.  sgamo  gbsdmffdgdgmos, nd .ﬂ[a,b] Saad-
o8, Apup) s033068L qFe09396 3o gmol smagdtsls [a,b]
ab@g@gemdo. 396dme, ﬂ(])=ﬂ(_w,w) AF0gdg6 dmergmol semag-
36 bsdgome Moizbzms RY mgadby.

JSBSZ200)0 2. 3mizem, Q= I{,‘;{,)—H[aj,bj), a=(a1,02,. ., y),
=1

b=(b{,bs,...b,), -eo<a;, bi<eo, i=1,...,n, n-3¢5°6m80Q3230¢50 0bgg6-
3508 93300l R™ bogé(3990. ./’Zl(n) oymb olbgm ;jaglsoaﬁ)a;}g)gow
gealo I[a b) -0sb, HMIgEmsgsb coomggmo Fgragds [cr,di)X...

>([cna n)’ [cls I]X >([cna n], (cla I)X X(cm n)a (cla l)x X(cn’ n)
3ol 0bBgMgsmas  Lsbergmo  asgmmasbgdobsgsb. A[a by ge2obo

sagdcss; ol gfmegds dmegmoal  semagds I[a b)~80.  39Mdme,
Am b mfeoggdgh dmégmol smagdhel ggimongl N 3s6%edo-
@306 R™-Lagé3q8o.

BNELIBR3MHS 12. Q-b Jgqboddsgmagos F 40kl gFerrogds

G-sgaqdts, org ol smagdéss ©s, aséEs sdols, Tgbermmadmmos
306ds:

21 oy ApecAp,... eF, 35306 G A eF s ﬁ A, e&F.
k=1 k=1
dgbodzbs 1. 21 306m3580 ™o 03658356M30036  gBHn-ghmols
dcobegbs 1503153600) bs3dstrabos, 305009905

U A= ﬂAonﬂA——UA

k=1 k=1

0y A 6s0dg  LodGsgmgmns  gmsbos Q-Qoﬁ, 35306 56153l
F. G-3ma98M9d0, GMAmgda dob Fgo38396. O-smggdcrisms slgomo
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3e0sbo  sG3(30609000, 30bs0psb Q- g3gms  J3gboddegmgms bod-
339, OMIgma C-sea9dMss, dgo3e3b A L.
sbes asbgzobogomo F=N & oc-*
o

3bsros, HI
1. F O—33986188,
20 AcF ,

30, Fc &F, g3gms O-logol, g.0. 3:-%3 9860 ,,d(3069¢ O-
smagdms, Gmdgmo dgaczegl A -k, o6 36lgdmdl, gobsorsb F
9O0-9600 Fo -b Bmmos.

10-30 0g0lgds  a3sdmg3ls  baggedzgeml F-y F9Voomn  A-l
F99339em0 9d@godglo OG-smand@s s sl sm3badbsgom sby:

F=0( A).

BIBLIBR3ES 13. doatrgemol App emagdcol 399330 93069k
G-3emg906ls 3[,,,1,]:6( «A[a,b]) IVogds 3G gmol G-semagdce,
36 dmergemols J3gloddsgmgms C-semggdés [a,b] obggmgsemBa. 39-
Gdme, 783009l G-semaqdmsls BD, Gmdgmag dgo3egh A (000
s gd6el, gForgds dmbgmols G-smagdés R'V=(-0,00)-Bo.

sbms g6sbmm, Gadpgbse ,,dmomsts® By dmégmoal J39bo-
d0gmams  O-503906s, Rggbozgols (36mdamo s LodMsegmaggdo -
ol 33 Logds semagdtsdo? dsgsmomsw:

L oemganmo Faodomo demérgemal  J3gbodtsgmgs. dstroms(s,
oy €€ [a,b], 35806 3madgdbgds aligmo Ng Gozbgo, 6mI

(c—=1/N,c+1/N)e]a,b], N=N,,
330gmd

oo

{C} = m(c—l/N,C'l'l/N) E:B[a’b].

N=N,

: Lodtogemgms gemslgddo Bstimgol 3ghs@ns, 0s6s339ms @8 gegmasbads Aggmemgdto-
o0 3803900.
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2. Go@ombsen® Tohgomas Lodkagmg deégmol LadGagmgs,
Gmame (o3 Foodomos ogmawo gsgBmasbgds.

3. otsz0mbagné Fatdomas Lodmagmg dmtgmal LodGsgmags,
9:0. Gegmey Asombsen® FodBomos LodMsgmals ©sdsggds.

4. 6500L30gc0 os Lodtsgmyg 937m360L $[a,b]-1s, 30650036 Moy
LodMsgemg msbsnigom 0bBghgsmms Lslergmo sb ogmso (e
©gbmdals gegMmmasbgdss.

5. 6gdalidogio  Rsggdomo  Laddsegmyg dmegmol  Lodsgmgs
[a,b]-80, Geogme mos Loddogmoals sdsggds.

6. oy (W) s60b 9fy3980 Bubios [a,b]-By, 3s8ab 67dalido-
960 6sdgomo X-Lsogol {0: f(W)SX}e B|,p), Gowash {: f()<x}
Roggdomo Lodmagmgs (ssdd30390)-

bogdome  dbgemos  dmgaygsbmm  olgmo  LodMsgmol  dsgsmoma
[a,b]-0sb, Gedgemaqs $[a,b]-d;go'lﬂs 36 939m360L. 8Ig35650, £[a,b]
gsbo 0dpgbse dpapstns, B3 ob gFggmse bsidsmobos 36Msd-
Bogamo 30b6gd0bsmgols. 1.3. 3e6Labmgts 3s63sBmgsmo:

336LIBR3GHS 1.4. dmérgmols A EZ’)b) seagddol dgd339em d-
3oMgl O-3emagdcsls £f::,)b)=(5( A EZ,)b)) 9Fmegds dmegeals O-sgm-
2906, 36 dmegmols J3gbod@sgmamns G-semagdes If:’)b) (ob. dsgs-
momo 2) N-356%m3omgdosh abBg@zsemdo, 396dme, £(n)=£$ﬂa’w)
1930696 O-3emagdcsl, Gmdgmacs .}Zlgzo’m) -b 990303, gfemogds der-
6ol O-seagdés g33moaegl N 3s6Bmdargdorsh R™ Loge(399o0.

Ggbodzbs 2. oy Q Logh(zy ogeswos, dsdab mdiocgbo G-sem-
3906, Gedgmo gaegl Q- (3o ggmmo TodBomadoliasb g-
agbom 3emsll, gdmbgggzs Q- gggms Jagboddsgmgms Lodesgmagl.

Fgbodzbs 3. 30d300, Q=(—o0,00). A ogml olgo Jggboddsgemyg-
05 gmobo (-00,00)-s6, AMIgmosgs6 mommgmmo Bgeagds [a,b)
B30l 0sbs73390 06 gMzemms  Labernmo  3sg@mnsbgdolsgsb. A
3agd68s G(ﬂ)=£(l).
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d9bodzbs 4. (L2, F) 930, Lows F -5 06ss 86 O-semag-
368, gfieegds Bmdswo Loghig. dsgsmomse, (R(n), $(n)) bds-
o lLog®(sgs.

30d3om, G G803y Bgdmbggzomo 5Jl3ge0dgbBos. 3 gJu3g0dq6-
Bgdmsb  s353800gdnmo 838 oy 03 sgmdsoryio  sdm(336als o3eads-
mobgdabsmgals Lsgodms G-b 3g3nbsdsdmn (L2, F) Bmdso Log-
639 Q 9mbodbagl 9Ju3gM0d96B0L Bgmgams Lodmsgmal. Lodeag-
g0 F 339360L 86 G-5¢mg9860l 3sdmgmegs Q2-s6 336306mdg-
dqmos, ghmo dbGog, asblsbomsgo sdm(3sbols sebom, dgmeg dbGog,
Q Lodcsgmals dubgdom. olggy Gmameg 1 msgdo, F-8o d9dsg5em
Lodsgemggdl  Bromdommdgdl gafomgdem; ogom Q Lodésgmgl —
3(3000989em  bomdommedsb. F-ols 256bsbmgM0Esb (3bowos, GMI (39-
Gogeo  Lodtsgmg e F; b Bgndmgdgme  Bremdommdsl nffemeg-
396. AL gVorgds A Brmdommdol Lsfobssmdregam bromdogmmds.
oy Ae F, Be F Qs ANB=Y, 3,306 A ©s B Bomdognmdgdl
q0sglgdsmo gfmeEgds, g.o. dsmo ghmse dmbrgbs g7dmgdgmos.

sbms dg330dmos gosgzomgm serdsmmdals 3sbdbsbmgMago sJlo-
©3930L  Bsdmgsemodgdsby. s8 dobbom gsbgobormmm (2, ) bmdswo
bogeg, Lamss A 3053680,

336LSBRIES 15. A smagdcieby asblsbmgdmm P() ogbiizost
97eopgds 3mdsmmds (Q, A) bedsw boghzgbyg, o ol s38sgmeo-
gdl 9599y s Jbomdgdl:

1. VAe A P(A)20; (P-b s65996gmz0mmdol sJbocmds);

2. P(Q)=1, (ber&306950L sJlocmds);

3. oy {An} bem3ommdsms 308wg30mds A -sb olgmos, Ged

QAi e A, ANASD, k#j,

35306
P(GAJ.)=§‘1P(AJ.). (L1)
j=

=1
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Ibsdy sJbocdols 933035968 Mas  (LI)-ob Bglitrmemagds broemdo-
mdsms Labdrgmo Gozbgobamgal s 9gdgao Fy3gd™dol sfbomds:
3L 30d3sm, {B,} brmdamemdsns d0drgztimds olgmos, G@I

B,.CB, o (B, =Be A,

n=1

35306
P(B,)—P(B), thozs N—>oo.

3330352968 530l s 4003908, 30350, Fgberamgdnemos 3g-3
b;j’lsom&s s

B,:+1CB,, ﬁBn =B,
n=1
336 B, C, =B, NB,,, bomdommemdsms  dodeg3emds  fFygzoem-
F930ms@ gmaeglgderas s
B, =BU(UC,), n=1,2,... .
k=n

93-3 sJbom3dol dsgmoo dogomgdm, GM3 3 3M0gz0
P(B,) =PB)+ X P(C,)
k=1

369008, gL 3o 6036sgl, H™I, Gmzs N—>oo
P(B,) = P(B) + 3. P(C,) - P(B).
j=n
333356500, 3! 3Jboemds Fglernmgdmmos.
dgdembgdom, oy {Ap} mosglgdso Bremdogmdsms dodrggtem-
338, d580b
P(UAD=PUUAD+P(U A
j=1 j=1 jEn+

s 3! 3Jbocmdols dogmom sgamo 543l Bmemmdsl
S P(A,)=1lim Y P(A,)=lim P(JA )=
k=1 n—e i3 noe 5

=lim{P(GAj)—P( U Aj)}=P(QAj). A
=

el =l j=n+1
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(2,4 ,P)-Lsdgmml gficopgds smdsorn@o dmpgmo gsdoe ob-
Gom, b7 smdsmgbo boghpyg gebom sbGoom.
oy F sgaqd6s 360l O-sg0agd6s, (F=0(F)), 3:306 39-3 oF-

Lomdsdo CJA i eF 306mds ((Q,f)-%g 336Labmgarnmo  semdsom-

j=1
dobsmgol) gbernmeads 338m3sd M.

QF, P)-bsBgmeml, Lasg F O-3¢0390658, gffmegds )dGsmeme
3dsmMo dmEgmo, b smdsmgdo Loghg.

39335650, smdsom@o Loghzol 93988 603bsgl Q.F) Bedag
bogegby obgmo stemsdgmgomo  mgmsese-seodogto P(-) b0dol
dm(3905L, G@3mobogobsg P(Q)=1. smmdsocmdols ogmenol sdlom-
dBogs 83 boboo obs Rsdmgsmoadgdnmo  s389d03mb s g -
dmgmémgol dogh.

sbems ©igdGrmbroge gsblsbmghs 15-k. godzsm, (R, AP) sm-
dsormo boghzgs (A-semagdtiss). Gegmts 363bgo, gmggm semag-
363l Bgodmads 83739380000 AL dmdpggmo F=0( A) wx30-
Ggbo G-semagdts. dmbgddogse olLdgds goobgs: A -bg dmigdnmo
sdsoo P bmds 306Lsbmg@sgh o 36 Bendsls F: =0(A)-%by
©s gl asbbobmgas (3ombsbas? Lbgs Logyggdom Gmd gmdgem,
(Q,F,P) semdsodo  Loghzol s3gdobsmgol Lsgdstobos o s6s
P-l 3m(3gds dbmmme GmIgmady A 3ea g3y, Mmdmobmgobsgy
F=0(A). 3sbbl 83 gombgeby odmgzs goMsmgmeméol og-
™M9ds, Omgmbsz Bzgb ©sddgogdol 3s69dg dmgoygsbo.

334 30IMRMSHOL NIMIBS. godzeom, (Q,AP) 3035070
bogtigs gsdmm geagdom. 35806 s lgdmdl F: =0(A)-bg gsbbsbe-
36amo olgmo gMmsEjtmno smmdsogto Q bBmds, Mm3

Q(A)=P(A), 6mgs Ae A .

8333560800, ymggmeo (Q,A,P) sgodsoio Loghsg gstom sbeoom
20bLsbrghsgl  gomswgho (QF.P) semdsorg®  Loghsgl, Laws
F=06(A). tbgs Lodyggoom G godgsm, oy Bzgb agsdsh sa9d7-
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0 (Q,AP) semdsordo boghig Bstom sbGom, g330dmos do-
Jobzg gogmmolbdmm, Gmd P bmds dmgdamos st dsGrgm A-
b9, 86390 3:=6(./q)-%313é(3.

obms sgndérbrgn bgdme gebbomnm  94L39M0dg6Els, Gmdg-
mo 0S0<1 3mbsyzgmby FgdBomol gdmbggzom s@hg3s8o dogm-
3s69mdL. s@3fgemm 83 9JL3gadgbols Bglsdadolo smdsom®a bog-
639 bswos, Gmd Q=[0,1]. sgdgmgzy (3bswos, G brmdogrmdg-
350 bs Rsomgsmmb gmgdgbBe@rgm brmdogmemdsms ol Lod@sg-
mggd0, Gdmgdoz  dbgdMagse s 3063988008  9Jl3gM0dgb@ ol
AL, sbg, dsgsmomns, A[O,l] sma9dcols Laddsegmggdo (s 330639
350 Bromdogmdgdse bs Rsomgsmemb. 83335680, o3 5Jl3g@0dgb-

3ol gbsdsdobo Bmdswo Loghzge (Q,:B[o,l]).
abgrgoion®oe (3bsas, dsgamoms®, smdsmmds adobs, ™3 dqd-

obggzom  s@Bgnma  Gaddomo dmbgregds [ab), (a,b], [a,b] s
(a,b) ool Gmdgmody <a,b> o0bBgegsmda, b-a-li Gmmos. b)-

Lo sbggg, semdsmmds 0dols, Gm3 FadBomo Bebgogds Ay sem-
ag0éob  Gmdgmady A = J< a;,b; > boddsgemgby, i:(bj —a;)-ob
=1

j=1
Bomas. sdgsb  3s8mdpabstig, Ajg g smagddeby, dubgdtoagas, P
smdsmmds as60bsbmgMnds sbg:
P(A)=Zl(bj—aj), A:LJ]< aj,bj >€ A[O,l]’
i= i=

P-5m3s ogemspse soBomcos (30l ©sbsdd)joigdmee I os-
30b ogmegds 3.1-80 brs ©sg7dzsm, Gmd F(x)=x, xe[0,1]). go-
G30gmEOG0l 0gmegdols dsmon P smdso@o bemds 3[0,1]-%3Qo3
0dbgds  3sbbsBmaGmo. $[0,1|-%3 sbgmbsotse  gsblsbrmg@mm
bedol Fmegdgb mgdgagol U Bmdsl. dsBsbsrsdy, asbborrmmo
96396039680l Bglsdsdobo sgmdsorgéo Logédigs ([0,1], :B[O,l], Ww.

bgdmor sm3608690m, Gmd Q=[0,1]-y F-ob a56bsbmg@s, oliym-
abamo doggeols sbamegoghae (F-gagms Jagbodtrsgeagms gens-
bos [0,1]-0006), ao63397ee Lodbgmaggdl of3g3L. dstramgoss, F -%g
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L bmdol dmgds oby, G@3 <a,b> ob@gMgsmalsmgol dol Logedgls
99mbggmegl, g.0. W(<a,b>)=b-a, Bgndmgdgmas, gobsowsb F-8o
36lgdmdl obgmo Lod@sgmagdo, Gmdmgdo L bmdseo 36 36086, g.0.
W g3s6Lsbegtramo 36 360l sbgo Lodesgmandby (ob. HL.IL. Haran-
coH, Teopus pyHKIMIT BellleCTBEHHOM nepemMenHoii, 1974, c¢1.80).
boeos,
H({w})=0, 0<[0,1].

3dsmmds 0dobs, G0 9Jldgeodgbdol Fgogao Gsgombsmn®o
Go;3bg0s, bamol Fmmos. dstomss, godgsm, A= U{l‘j} (300~
j=1
Bogry®  [obdomas  boddsgmgs [0,1]-0s6. Gegmé gogoo, A
€ Bjo,11, $doBmd 39-3 sgbocmdols dsgmoaom

B(A) = S (i) =0
j=1

3I6LSBR3MS 1.6. 330md96, A3 33943b 9dm(396s 39mBgG0mmO
smdsmmdol Igbabgd, o gemgdgbBedrnm bBrmdommdsms bogézgs
934em0qb R™ LogHzol demtgmol J3gbodéegmy e £(n), 139
mbsy Lobermmo mgdgaol  bmds  geshbos, go. 0<Ll(n)(ﬂ)<°°, (].L(n)
mgdgaol N as6Bmdogmgdosbo Bmdss, G@3gmoay ,,38@smgmadodge-
b9“ ol dm(3memdsl gdmbggzs), beme dobo 67d0ldogHo A€ L2
J3gboddsgmals (Ae $(n)) Sgds01ds

_u"@A)

P(A) =
) n™(Q)

BmAdmon dma(zgds.

dSBIL0010 3. (,,39bzg060L 33m(3360°) ™o I'1 @s Ty degs-
mosdy Fgosbbdrs oM 3zgmm segomsl dgbzrebgb 5Mmdsbgal, Lo-
0330l 8-s6 9 losmsdry. mommgmmo dsomgsbo dorols s3 seao-
sl 9A003gmG0lsgsh ©sdmegoegdmse. ol dmdsmsdy, Gmdgmo(s
d0z0emEs ©60867m seaomsl, 20 GFamol (1/3) Lssoals) as63s3-
mdsdo el Igmégl ©s 396y dorol. godmgmoe I s Iy dm-
Joemsggms Fgbgareols semdsmmds.
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gboros, 83 gdL3gc0dgbgol Bgbsdmem Bgmgans Q=[0,1]x[0,1]
330Gl gmggmo (X,y) Fgodomo, bsesy X ©s Y sbodbsgls
FqLsdsdoboe I'1-obs s I'z-0b dmbgmol 3emdgb@Bl, bmeom gbsds-
dobo semdsorméo bogegge (2, B g), P), Lo £g) smbodbagls
3350680l g3gms demérgmol J3gboddsgmgms gemsll (ob. gsbLsb-
036 1.4) s

@)
1!

gbswos, Rzgbmgol Lsab@g@gle Bomdogmmdss
1
a={onik-ls e sp,

beogme dobo semdsmmds 3o P(A)=5/9.

A

y

1

1/3

0| 173 1 x

§2. $LL350MM30L M3013ddd0
1. P(D)=0. gL 35830656993l FHQ=Q Beemdopst s dg-
2 ©s 33-3 sJbomdogsb.
2. P(A)=1-P(A), Graasb AUA=Q s ANA=0.

3. oy ACB, 35806 P(A) <P(B). gb 28030063698l ojowsb,
6md

P(A)+P(A N B)=P(B).
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4. P(A)<1, gobsopsb AC.

5. P(AUB)=P(A)+P(B)-P(A\B), Gswps6
AUB=AU(B\ANB) s P(B\AB)=P(B)-P(A(B).
6. P(AUB) < P(A) + P(B).
7. P(JA,) =S, - 83 + o H-D™'S,,
j=1

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

1<i; <...<ij<n
9L gmadnms Bzgb 383830350 (msgo I, mgmegds 3.1.) mol-
3098 mmo  Loghiol 9gdmbgggsdo. ogo  sbsgmmgom@ar  sdd)30e3-
©gds 6980Logto  Logdzol Fgd8mbgggedog.
8. (0-6sbgg6s seophogbods) P(JA,)< ilP(Aj).
j=

i=1
@39 3003988, Bg8mzomme smbadgzbgda:

j-1
B1=A1, B2=A2\A1, B3=A3\(A1 U AZ)’ eee g BJ=AJ\( UAk ), cony jZZ.
k=1

3boros, I UAj = UBj s By ﬂBj =, k#j.

j=1 j=1
sd60ge, P(UA,) =S P(B,)<TP(A,), gobsoress A;DB;. A
j=1 j=1 j=1
9. oy {An} LodGogmgms dmbm@mbatse bGmswo dodwogatem-
388, g.0.
Ay C A s A= GAJ- , 33806 limP(A )=P(A).
=1 n—oo

@398, 3003988 33630bommm {B,=A\A,} Lodthsgmgms dodrgatie-
3s. (3boos, Gmd By C B, o QBJ. =0. 9%9398m30b sJbomdols

=

dsemom dogowmgdm P(A\A,)=P(A)-P(A;)— 0, Gogs n—eo. A
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§3. 306150000 SLBSMMBS.
bRLMINKLMd3S50S RSIMINRIBRMdS

30300, Gwody (30l s@dfgdo Logh(sg (9,3: P) ol 398 mmos,
beagmen A @3 B 93 (308bmsb  s3s3300gdamo Gsady bromdamemdy-
303, g.0. AeF, BeF. 331330 3369m3g, Gmd B Bromdogmdsls
3jmbos segomo 3 gfb3gModgbHol AL, Ms Bgadmgds omgsl
sdal 3q3mga A brmdommdals sedsmmdsby? sl Bzgb sm36086s30m
P(A/B) s6 pgp(A) Laddmmmmo (0gombgds: ,, A bomdogmmdol 3otm-
30mo sgmdsmmds 0d JoGemdom, Gm3 brmdogmmds B dmbos®).

235436 6o 0bgm@ds30s 0dol Fgbebgd, G0 gsbbm@zogmes B
brmdogrmds, gebgobommo sbrms sts gggmes gmgdgbBetrmnmm brom-
doenmdoms Q Lodtagmyg, +edge Fbmmmep ygzgme gemgdgbdedmmo
brmdogmmdol  ghomdmamds B-psb ©s gmggm ;B gmgdgbs-
e bomdommdsl  Ggzqbsdsdme Msady sesmstgmgoma  P(m;/B)
Goibgo (W-0l sedsmmds B 3odmdoo) olyg, 6Hm3 spgomo 3jmb-
gl Boeemdsl

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

3o6mdooo  smdsmmdgdo P(wi/B), j=1,2,..., 6Hmdmgdai s308gm-
goegdgh  (31) 3mobmgbsl, Tgodmgds dogommm, dsgsmomsw,
P(®;)-ob P(B)-%g asgmagom, g.0.

P(®;)
P(B)’
Gbse0s, B0 skigobsotsre asbbsbmgdnmo P(W;/B) smdsmmdy-

P(o,/B) = =1.2,....

30 (3.1) dmorbmgbsl s3859mxz0madl.
sdM0gse, 0dobsmgal, Gmd gsdmgmgsmman  P(A/B) 3o6mdoma
seodsmeds, Lagodms sgxsdmm (msgo 1 gsbbabmats 1.4) 3ocemdo-
0o P(®;/B) sendsomdgdo gggms 038 @ gmgdgbdetgmo  Bromdo-
mmdgdobsmgol, GmAmgda 80g3gm3zbgdost A s B-l goHnwém-
aeos b, s ogogge — ANB bromdommdsl. sgesb dagomgdm
1 _P(ANB)

PAB)= mjgﬂBP((Dj B)= ﬁmjgmsp(mj) P(B)
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gmabogndo smdsorgda Loghzol dgdmbgggedo a394690s:
N(ANB)

NB)

358320000 1. godzsm, gnmdo dmmsglgdamos N dgmmo, Gemdg-
mnsash Nj— ogotos, bogoem N-Nj — dsgo. 6sl ool P(A/B)
sgodammds 0dals, G0 Igmege Bemgdgmo daGoo ogntos (A

P(A/B)=

brmdogmmds), 03 3oOmdom, Gm3 3oMzgmse  sdmEgdmmo  dnGoo
0gntos (B-bomdomeds), (3bswas, G@d
N(Q)=N(N-1), N(ANB)=N;(N;-1) s N(B)=N;(N-1).
sdogmd
P(A/B) = N, =1

N-1

3SBSL00N0 2. godgsm, 3-x96 gsgegdn LodgdGanm dmbgdsb.
3:3906 Q={w}, 0=(0;, M, ®3), N()=8, bswsz ®=1 03 Fg30;-
b3939d0, GmeEglsg saomo 96988 ,,[sGdsBgdsl (3g6d0), ®=0
»056(3baL*  (Loggaliy@al) Bgdmbgg3sBo. A agml brmdommds odabs,
6md bbee goobgm 94698s segomo ,,Gs@dsBgdsl®, g.0.

A={(1,0,0), (0,1,0), (0,0,1)},
borgoem bemdogmmds B — 3968¢0baxg® 946908 sgomo ,,Geeds-
Bgdsl®, g.0.
B={(1,0,0), (0,1,0), (0,0,1), (1,1,1)}.

(3bsos, G™I
P(A/B)=3/4.
sbems ga30dmas assgoege P(A/B)-b bmgse 3s6Lsbmgteby.
336LOBR3GS 31 godgem, dm(zgdmos Q,F,P) sendsorgo bo-
369 @ A ©s B 6300bd0g60 bromdagmmdgdas F. -s6. oy P(B)>0,
33306 A brmdommdol SoMmdoma semdsmmds B bomdogmmdol dm-
brgbol 306mdon (B 306mdom) gfimmgds Lowowgls
P(AB)

P(A/B) = P(B)

3.2)
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83 20bLabmgMoEsb dsmme 3sdm3obstgmdl JoMmmdama -
dsmemdol Fgdga0 mgolgdgdo:

P(B/B)=1, P(Q/B)=0,
P(A/B)=1, BCA,

(3.2)-036, dogomgdor s3Ggm3zg, B3 ™o brmdommdal gHose
3cbrgbols smdsmmds Bmmos 9BHom-960m0 dscgsbol smdsomdols bsd-
Gagmobs Igedol 306mdom smdsmmdsby 3oMggmol doMmdom, g.0.

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

3OB6LOIBRIMS 32. A s B brmdammdgdl wsdmyzongdgmo
aForgds, oy Legregds

P(ANB)=P(A)P(B) 34)

Boromds.
9m309386000 M 3009090 Brmdogmmdsms bmgoghma mgoligds.
L. oy P(B)>0, 35806 A s B brmdommdgdol wsdermzomgdme-
38 93303596 nG0s P(A/B)=P(A) Bemmdol. ©sddgoigds 3bseos.
bomdagmmdsms  ©sdmnzogdmmdol sbG0 0ds80 drgmdstrgmdls,
6m3  Esderg0gdgm brmdommbsmsgsh gom-gomals dmbrgbs oG-
300056 a33mgbsls 86 sbgbl dgmeyg brmdommdols semdsmmdsty.
2. org A @ B sdmmz00989m0 bemdomedgdos, 3s80b ©sdm-
130009590008 A ©s B bpmdogmemdgdo.
dsrongoa(3,

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

=P(B)(1 - P(A)) = P(B)P(A).
dywggo. o AiQ‘) B brmdommdgdo sdmmyzoegdgmos, dsdob

©sdmzoegdgmos A s B brmdommdgda. 3s8sbswsdy, dgazad-
mos 33333650 o A s B sdmyzorgdgmo  Brmdamemdgdos,
35806 83300989008 33G19M3g gmzgmo ™o brmdogmmds (A, B),
(A, B), (A,B).
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d9badzbs. Botse gAHM3sbgmBo NMg396 Brmdommdsms ©sdm-
9300090mmdobs ©s Nosglgdsemdol smdson® sBOL; Fgodmagds gl
393m(3g9mo ogmb ©sdmzoegdmmdols s msglgdspmdol #g®do-
6ol gmbyBognder 3963399 Losbmmgom. ©sg7dzem, A s B
olgmo brmdogmmdgdos, Gmd P(A)>0, P(B)>0. oy A s B brom-
Bogoemdgdo mosglgdsmoas, 35906 A (1B= s 33003 P(A (1 B)=0.
33363 o P(A1B) =0, 35806 (3.4)-b 56 9d6g0s sa0m0 (o,
333sbosdy, A s B Brmdommdgdo 6 04690056 sderzogdgmmo.
Agorbgdom, o A @5 B Brmdommdgdl sjze msegdama sgmds-
0mds @8 ©sdmoegdgmos, g.0. bErmmegds (3.4) Beoweds, ds-
306 P(A1B) >0 s 3308m3 A ©s B bomdomendgdo o6 odbg-
3036 mogligdswo.

338520010 3. 3ngzsm, A brmdommds smbodbsgegl Lodgddo-
a0 3mbgBol mexg® bgeobge sgegdalisl (N(L2)=4) 3oémzgmse
»96338)980L%  dmligemsls (ob. dsgsmomo 2), boemem B — Igmége
2330 (3bal* dmlgmal. (3bawoas,

N(A)=2,N(B)=2 os N(AIB)=1.
sdogmd
P(AﬂB)=1=1-1=P(A)P(B).
4 2 2

83603500, A ©s B bromdommdgdo 0sdmez00g8gmas.

338320000 4. 3ndzsm, 9Jb35M035680 dpamdstrgmdls Mo dm-
6930l lebegmem Gompgbmdon s3egdsdo b, Gz 030399, JOOY-
Meom3zsbo  3390MsB0sb Fohgomal gdmbzgzom ,e6Rg3880¢ (ab.
§1, osgo 2).

gboeos, 83 gdl3gMadgbdols  s@dFgmo  semdsmn@o  Logdsge
(Q,F,P), boesy 2=[0,1]x[0,1]. f-bméa@oh bod@sgmgms  gmos-
Los Q-sb, beragmen P=},L(2) 636Bm30mgdosbo mgdgaol bmdss.
3odzsm, a,be[0,1] ©s gsbgobommn bomdamemdgdo:

A={(x,y):x24, (X,y) € Q2}, B={(x,y):y2b, (x,y) € 2}.

(3bsos, G™I

P(ANB) = u?(ANB) = (1-a)(1-b) = P(A)P(B).
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358sbo@sdy, A s B brmdommdgdo sdmezoegdgmas.
B3O6LSBR3GS 33. AedF, i=1,2,... brmdomemdgdl gfomgds
g omdmogse Esdmyggzoegdgmoa, oy dso Bmeal bgdol-
dogeo m(2<m<n) brmdogmmdgdobsmgol LEmmegds
P(N Aij ) =11 P(Aij ) 0365356 Mds.

j=1 =1
39360860, Gd Bmdammdsms Fyzom-Fygomere ©sdmey0wgd-
mmds 36 603bsgl  gENMIMOgE  ©3MY0EgdMMAsl.  dsGmems(s,
30350,
Q=(0)190)29(03’0)4)
©s ooomggma W, 1 = 1,74, B dglsdmgdgmas, g.0.
P(O)l)=1/47 i= 19747
35306 brmdogmmdgdo
A={0,0:}, Ay={0,03} ©s Az={0;,04}

Fgsom-Fygomer ©sBemrggomgdgmos, 3sated
3
1 1
P(A,NA,NA;)= 1 # (zj =P(A,)P(A,)P(A;).
9O0Mdmogee ©3m 00969t brmdogmdsms d0dwegzemdols ds-
aomomse dgadmgds sgabsbgmme N-xg6 BRsge@gdnmo (39397~

mo 3ol Jgregams d0dwgztmds, GmAgmai gebbommmo ogm 1
0s30b §4-8o. 93580 HMI s36dbegm, Lsgotms dgdmgaygsbem

(M 3730 dmmdals (3b9bs.

asbgobommemo (Q1,F1,P) s (QunsF msPrn) semdsorgéo Loz zggdo,
Gemdmgdoy  swfgegh  Ggbsdsdobse  G1,Ga,ee, G gdli3g603968)90L.
as630bomm  sa@gm3zg HOogmoe* G gdb3g@odgbdo, 67 Lbgsbso-
G ,,d9039b0m0  9Jl3g@adgbd, G@Imol sEdfgho  smdsmndo
bogeig ogmb (Q,F,P), Loy 2=€2;X..XQ, 6ol Q... Q2 bo-
363908 3063060 bsdMsgmo, b+

O=(D15000sMpm)s =, k=m » 9e9356@ms  bad@sgmy,
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boeom F sé0l 1930Ggko G-semagd@s, §e@dmJdbogma

A={0:0=(01yeees D)y O1€ Apyeres®OmE A t=A X XAy, Ay Fi,
k=1,m

bsbols ,,d56m3m0bgogdobsgsh®.

3089300, G0 Gy, Gz, «oy Gy (3980 IO 30mgdgm0s, 07
6900b30ge0 A=A X.. XAy, AxE Fi, k=1,m, 233600 310 g0 lsm-
30L% Lérnmegds Gmemmds

P(A) =Pi(A)X... XP(Ap) - 3.5)
bromdommds, Gmdgmog =96 (3L 9393%06mgds, Bgodmogds smo-
Tooeol s6s dsOrBm Gergme Fi eosbol  boddsgmmg, ssdge G-
2063 F 3emsbol  LodMsgmegs. sdobsogol dmgagisger Fgdgabsotis:
3ndzem, A€ F. i=m s gsbgobogmm F -sb  Lodesgmaggdo:
Bj = QX X 1 XA X Q11X XDy, j=1,m.

Bj-ol Lsbol Lodesgmggdl «fmegdgh omabonml A; owv-
door. (3.5)-s6 (3bsos, G
P(B)=Pi(A), i=1,m
©s  bemdommdgdo Bi,Bs,....By, goomémagse  ©sdmezopgdgmas.
dsr0ms(3, 3mdgsm, KSm. 30bsowsb
B, M. 1B =A; X eee X A X Qpiq X oo X Quy

(3.5)-0s6 33043t P(B, ...\ B, )=P(By)...P(By).

3960350, (33MITNE (329006 ©s 33380698 nmo  Bromdognedgdo,
Godmgdoi smofgPgds 9o (QF,P) smdsommo Loghol beom-
dogrmdgdol Ladnsmgdom, Esdmz0egdgmo smdmBb..

sbems  sgndtrmbrge I msgol §4-3o gebboemmem  3g@bmols
bdgdsbl. 83 3s6s3Msg380 gsebbogmmo semdsorndo Logh sy (Q.F.P),
bags(y

Q={®: O=(a1pesttn)}, aj = 0,1, F={A:ACQ} (s
P(®) =p=“q" %,
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Gedgmog sofgel  megmgdgbBosbo  g9bgMsmdo aﬁ)mm?)QomZSOQoG
n-x96 33635m69800 $3@Rg3sL, Fodmepgabl Gommoe G 9dusg-

Godgbol  Ygegal. dstromss, 3 sbbomrgm goggm  (mgIYm
g3l ™G0 Bgmgao 43l — ,,FeMBoggds (1) s ,,dski3bo* (0).
FoddoBgdol  sgmdsmmdss P, ,ds0bobs” 30 — q=1-p. 0G0z,

Gogoo i-g6o0 s Gi swaffghgds (L2, F ,P) semdsorgdo  Logé-
(300, Lo
Q={0,1}, Fi={{0}, {1}, &, Q3}, Pi({1})=p, Pi({0})=q=1-p.

Gogmo G 9gb3g6adgbBol smdfgea (Q,F,P) sgndsorgéo log-
AL 3mbbBGndgoost Rsbl, Om3 ol Fsedmswagbl G; gdudgeo-
3968 0b smdfgemo (L2, F., P) semdsog® bogh(3gms SoMEsdo bs-
33

(Q=Q1x..XQ,, F={A:ACQ}, P),

bogess
P(A) = z pzaiqn—Zai , Ae ((F, a;=0,1.
{0=(ay ,...,a, )EA}

gesms G, Gy, ... , G, 303730000 ©sderg0gdgmas, gobsowsb
sbgombsotse sggdnmo P smdsorgto bmds  s38sgmagomgdl  (3.5)
3 bmgbsls.

39h306mm, Ged ,FsM3sBgdolb (1) demligmols semdsmemds (30l
g439¢0 K-96 gofbodgdnm seaombg p-b Boemos, go. gshggbmo,
6md

P{(D: ak=1} =P, aoﬁ)meG, P{(D: ak=1}= Z pZaa qn—Zai —

{w:ay =1}
=p Zpa1+ ..... Fay_1F )y ey +anqn—1—(a1+ ..... Fay_1Hay g setay) —

-1 . . .
=pX.Clp'q" " =p.
j=0
sbygg doomgds, Gmd P{w: =0} =q=1-p.

33050, 3sbbogngee (3esms d0dEgztmds G1,Ga,...Gy, A@Iegd-
boz m6-mc0 dgegao odgb — ,,Fo0dsdgds” s ,,de63bo%, ©sdmezo-
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©9dgmas, bogom ,,Gs3sBgdol smmdsmmds (3006 (30830 N(33-

mgmas. sbgm (3098l d9Mbmol  sdmgoEgdgm  sms  bgdsls
9T0gd96 96, RGemmE, d5@Mbamol bgdsl. 0.3 9Hbymo aym

306390, G0dgmdsi 3golfagms Blgbgdnmo smdsorgfo dmegeo
s 333303 dobmzgal moe Goibzms Jsbmbals Ladstrmmmosbmds.

§4. XS530L S5SMM3OL 3S3AMA3RY
V0036 0)1R3IMI30RIBIL0O bRMIN2Md3IdOLSM30L

304350, A1,Az..., A, ©sderygogdgmo  brmdogmdgdos. gs6dsé-
Bgdol  msbsbdse, LnJAk 603653l bomdogmdsl, GmIgmaig brgds
k=1

35306 s b 353ab, Gemegbs brgds ghmo dsabz Ay,
k=1n, bomdomendsnsgsbo. s3 bomdomemdol Lsfobssmdegam brom-

dogmeds 0bgds ﬁ:k, 306500056
k=1
UA, =Q\ 1A, .
k=1 k=1

sdogymd 3§96
P(UA, U NA,)=1
k=1 k=1

3J900sb
P(UA =1 P(NA,).

306md0l  msbabdoe, Af,Aj,..., A, Brmdommdsbo ©sdmyzogdy-
mbo 36036, 330 ©sdmgorgdgmbo 0fbgdosh sggmzg dsmo bs-
Fobsspdgam  brmdogmdsbo Ai,Aj,...,Ai. 303000, 63 ©33MY)-
3009090 Brmdagmemdsams  6s3sgmol  srdsmmds  msbsdsdtsgmas
33smmdg8als  63dMsgmol Bmmos s sdoBmd 13sbslgbgmo G-
mmds I9dgabsatse Rsoffgfgds:
P( UA;))=1-P(A))P(A,)..P(A,).

=1
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bsderygmmme, ©sdmygoegdgm Brmdomemdsms xsdals sgrdsomdols
359mbsmgmamo gm@dnms dgdrgabsotse Bsaffgagds:

P(UA,)=1-TI(1-P(A,)). A

=1 =

§5. LEOITLZO SLBSMMBIOL BMEAHIITS.
3303L0L BMHIITY

BO6LOBRNRIMS 51 gogygom, GB™3 ApA,,...,A, bemdogmmdsos
Loliggds F- -sb Bomdogmdsms bommo Lobggdss, ory

10 A UAULLUA, =Q,

20, A, ﬂAj =3, i#.

03M&33S 51 oy ApAg,...A, brmdommdsmns bérmgmo Lold)g-
3 s P(A)>0, j=1,n, 35806 6330LdngHo B-mgols 3:-Q¢6 50030~
o o3l

P(B)= EP(Aj)P(B/Aj) (5.1)

Beromdsls.

(5.1D)-b qfemwgdgb Logmo sedsmmdol gmednmsl. mgmdgdols
338 go3g00bsmzgals dg360d6mm, Gemd

B=BNQ= U(Aj N B).
j=1
20— 306md0l dsgmoo A i NB Mmsglgdswo  bromdogmdgdos,
sdogmd
P(B)=ZP(AjﬂB)= ZP(AJ-)P(B/AJ.). A
=1

j=1

9936086mm, HmI (5.1) gmednms bsdstroemasbos bromdognmds-
oo ogmseo LobBgdobsmgobsi, opgo 3 dgdmbgzgzsdo 10 s 20
306mdgd0 Ldrmmemgds.
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Légmo  semdsomdals (5.1) gmednmols 3sdmyggbgdol Lsorrmld)-
G30mE 3mgzoggzsbmo dsgsmomngdo.
9S83L20000 1. 3ndasm, 33s43L gPmbsodo N gamo. (36mdogas,
603 i-n6 bmdGosh gnmdo dmmsglgdnmos m; ogodo s Ni-my
dogo dnbmo. dgdobzggoon 306Bg30 gnol, beowmm ofowss go —
dGol. Gl ool smdsmmds adobs, G™I sBmEgdnma  dutoa
0900 ggtobss (bemdogmmds B)?
30430, Ai-brmdammdss, Gemdgmoag doamdstigmdls adsdo, Gemd
Fg@hgmmo ggomo i-g6o 6mdGobss, (3bawos, Ged
P(A)=1,PB/A,)="0.
n N

333sLosdg, Lermmo smdsmmdol (5.1) gmAdnmols dsgmoo s-
37gem:

P(B)= S P(A,)P(B/A,) = Illzm

i=1 i=1 I\

B396 B Brmdammdol smdsomds 3sdmgmgsman 9mgdgbdeam
brmdogmmdsms  Logdsol smagdmse. sbms dg3qsscmm P(B) gs-
dmzgozgemme  dotsdotn gbom, I 0sgdo dmygsbomo asbLsbmgms
L4-0b 343mggbgdoon.

Fo®3mgopg0bmmn, G@d i-n@ (i=ﬁ) gnodo dmmsglgdamo d-
Gngdols 6mdGgdos iy, iy, 5 , iNi' gbowos, 9Ju39¢0dgbdol Bgregao

ogbgds (i, i) Gygoemo. s3G0zs,
Q={G, i), i=1n,k=1LN;}.

356337900 3cmbsbO7d980086 333mdabstrg, mommgne ®=(i, i)
99396806 Bromdomemdsls dgagadmos  dognFotrmm 1; Sg-
NG

dsmmds s, dsdsbaady,

11 1am,
PB)= Y ——=—Y—t.
®)= ZuN, TnaN,
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304350, A1A..., A, — Bomdogmdsms begmo Lobggdss, be-
we Be F. bsmos, 39dgan Fmmmdals badstrommosbmds
P(A)P(B/A;)=P(B)P(A;/B),
bsogsbs(
P(A.)P(B/A.
P( Aj /B) = M
P(B)
36y, oy P(B)-b dg333mm000 (5.1)-00, 3azomgdo:
P(A;)P(B/A;)

> P(A,)P(B/A,)

=1

, j=Ln.  (52)

P(A,;/B)=

gL 93865L369m0 (5.2) gmednms FstBmanglbl dsoglbol gm-
A3nmsb. (3bsros,

> P(A,/B)=1.
j=1
333520000 2. 6 338603580 Tbspegds gomo ©s agogg Lsbob
36309, 33sbosh, dgmerg gsdG0gol dogd asdmBzggdumo G-
©dool  GsmEgbmds  K-xg6  smgdeBgds  3oMzgmo  ggeddogobsb.
30J35m, 3063gmo RsdG0zol [Frbrgdgmo 3Gmeydiool bggomos
Pi, by dgmeigbo — P;. sgndzgem, 6md ecmol ghmbs ©s
03839 dmbsy33zgmdo 9gsdM0ggdol  dagd  3sdmdgzgdmo  SGmEydios
9603365080 3M0gl s gsaBsbgl golsgomse dsbedby. sl -
G0l smdsomds 0dols, G™3 0]ggh dgodgber dgmerg RedGogol dogé
33Bspgdam  3GmEnd3ost, oy ob  sm3mBbros  Fubrogdnmo  (A-
bomdomemds) ?
30dzsm, Bi 30603653009k bBomdomemdsl odobs, G mgggbo
3dmBgmmo 3OmEndaos 3ol doMzgmo gedMogol dogH sdbarg-
dnmo, bome B, — dgméy sd6ozol dogh. segomo dobsbggo-
608, Gnd
1

P(B,)= r

Kk
, P(B,)=—; P(A/B;) = P;, P(A/B,) = P,.
+1(2)k+1(1)1(2)2
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(5.2) geo@3gmol dsgmon ©sgfgdom

7]( P
2 kP
P(B,/A)= 1 kel k =P+12(P '
~ p+ = p PHkR
k+1 k+1
sbagmmaonés,
P
PB,/A)=—L1—. A
P, + kP,

P(A;/B), j= ﬁ 3emdsnmdgdl feoegdgh s3mlg goomé g
3mdsmmdgdl 0dols Igdgy, G Imbrs B bomdogmeds, begnem
P(A)) smdoomdgds — s3Gome .
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01530 III

3330k 3330010 LOKORKI RS 3565V IB0L BIBIBNS
§1. 333Mb3I300M0 LOKNKXI

sdsmmdols mgmeols ghm-gtm  dodomse (36908L  [aGdmswa bl
dg8mbggz0mo Looob (365ds.

30380, (Q,F,P) semdsogdo Log@gs s RD, BD) 3e-
Ggmol (eOgg, Lawss RO bsdogoem Gosbgms Lodtsgmgs, be-
e BD — dmbrgemols LodMsgmgms O — smggd6ss.

BIELIBRIGHS 11 Q Loddogmgby asblsbmgtrnm  6sdmgom
E=t(m) 3 96J0sL, MEQ, gfmegds F - Bedso by dgdmbgggo-
oo bowopg, o 6930bdogho Be BD Loddsgmolsmgols

{0:£(0)eB}=t'(B)e F (1.1)

0d dgdmbgg3e80, Gmegbs; Q=-ROD, &(w) 399mbggz00m Lorowagl
aFoegdgb dmegmals ggnbiosl 36 dGsEImE BD — Berdsgls.

9c3094336m0 35dmb393000 bopoegms dsgsmomgdo.

1. AeF bod@sgmol 0brogsgmeo I4(W), G@Igma gsbodstr-

390 930043650650
I,(w)= {
d99mbggz0mo bowawgs.

1, og €A,
0, o7 O A,

2. gogzsm, -
Q={w,,i=14}

monmbols dmbgBol mekge s3egdol 9Jldgeedgbdols smdfgmo gmg-
996806 Bromdogmmdsoms bog@(zge, bemene F - 3obo 939 439~
Lodthagmams  gemsbo. ©sgm3zsm, E(M) Fmmo ogml ®-3o Bgdsgse
#3930 GomEgbmdal. (3bseas, &(M)-b 360836gmmdscs Lodthaz-
mgs {0,1,2}. skgmbsotse as6Lsbmadmmo (W) Bgdmbgggomo Lo-
RORYS-
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3. Q-‘Ba 20bLsbgeamo dsdBogo gubdies Igdmbzggzomo Lo-

QOgEgs. (0)) dg0mbgggom Lopowgl gfmegds dseBogzo, o ob Fom-
dmoggobgds 3gdrgabsotsc:

B = 23,1, (@),

bogos(y
A{o-g()=x}, UA,=Q, AeF, ANA=D, i#.
=1
Q-%g 356bsbmgtgmo (W) 56300l bemdswpmdol wsbswpagbae
o063y Lagotms  g388mGdme  (L1)-ob  Jgbermgmgds  dbemee

BD-3q 99953000 Lbodersgemams 5,300 gemslobsmzgol. Labgrwmda,
badstrongmasbos dgdegao:

MAMGIBS 11 gogdzsm, E Loddsgmgms obgmo gemsbos, ¢ed
o(E)=38D. &(w) R9b6J30s O3 ogml Fgdmbzgzemo  bowawy (F-
Bmdsa), s70omgdgmo s bsgdsGolos, Gmd bgdoldogho A€EE lo-
dsgmolbsmgals &‘I(A)e F.

R3IG3INGIBS. M megdol s30m9dmmds (3bswos. 8358830
Lo gdstrolimds. D-mo s@gzb0dbmm dmégmoals C Loddsgmgms jmasbo,

Gmdgmasmngol é_l(C)e F. 30630086, Lrgma Fobsbsbol smgdols
3965308 ©s bodMsgmagms mgmeool m3gMs309d0 gsesbdswos:

EUAL)=UET(A,),
E'NALY=NE"(A,),
£ (A)=E"(A),

bosy O 0brgdbos 69d0lidogd Lod®sgmagl  aso®dgbl, sdogmd D
G-3¢m3906155. 3d338(5,

Ec Dc3BD s 6(E)co(D)=DcBD.
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3336153 30xmdols dsgmom
S(E)- BO,
35355080y,
D=80. A
dawggo. 0dobsmgal, Gend (0)) 3960 agmlb Bgdmbzgggomo bo-
©0E], $730mgdgmo s bsgdseabas {:-E(w)<x}e F gmggmo bsd-
©gomo X Moibgalbsmgals.
398303908  339m3E0bsMgM3L 0Jowsb, MM LodMsgmgos
E={x:x<c, cc RM}

Bolbgds J86ob (Fo8mBmdl) BM o - smggdcést, g.o.
o(E)=3BD (ab. osgo II §1.).

0NIM&SHIIS 1.2. oy y=0(x), xeR?® derérgmols o3bz009, be-
me E=E(®) F990b393000 bowowg, 3806 G(E) = P(E(®)) Gormmo
q9b6dos F363mewggbl dgdmbzggzeo Lowowgls.
R33GINGIBS. 0z, AeBD. 065006 ¢7(A)e BD, s30-
Bm3 s3Fghm
{:pE@)eA}-{oE(@e e (A)}=E" (9" (A)eF. A

@38 030070 0gmégds agohggbgdl, Gmd o (W) Fg8mbzg-
3000 booegs, 33806 g967(30980
E(w)|+ ()
"), EF (o) = 2
E'(®), & (o) >
©s
o) —-c(®
£ (@)= 2 )za( )
33690z dgdmbggzomo Loowggdas (§+(0)) ws (1) 5630900,
F5Lsd3sdolse, E(M)-0b ©segPocmo ©s sBymzene BsFomagdo 9Fe-
©gds).
330933600 d53mb393000 Logowgms Bmgoghmo mgolgds.
L. &(w)=C=const — Fgdmbzgz000 Lowowas.
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2. o (@) s N(W) 3580b393000 bowowggdos, 35306
{oL(@<m@)}eF {wL(@(@ieF, {w:(@)=n(w)}eF.

RIIG30GIBS. godgem, Z={ri} Gsgombsgnéd Gobgms Lod-
G3emgs, dsdob

{E(@)<n@i= N {o:&o)<r<n(o)}.

306500056
{:5(0)< n<n(0)}={o:(e)< ri}N{om@)>nieF,
3dogmd
{o:(w)<n(w)}e F. 39993, (3boos, GBI

{0:g(0)=n(0)}={o:E(®)<n(®)}N{n:E(®)=n(w)lcF. A

3. o &) s M) 3Pobzgzomo  Lopowpggdes, dsBob

C1§(@)H26n(@), SON(®) s SO)M(®) s3Ggm3) Fgdobzggomo
boaeggdas (93s6sL369em Fg8mbggze8o Mbrs gogmmolbdmm, Ge0d

P{o:n(w)#0}=1).
398303908 338m30bsGgmdl dgmery m3zobgdawsb.

4. oy £a(®)} 398006393000 booawgms 30drg3emdss, 33806 og7-
bdgogde sup&, (w)inf &, (),
n

i Ca (@)= lim supZ, (o) =inf sup &, (w),
. i
tim £, ()= lim inf&, (@)=sup inf &, ()

3369039 8gdmbggzomo bowowggdas.
538 303980bsmz0L  Lsgds@obos Fgzbodbmm, I

{w ssup§,, (@) 2 c} =Uw:&, (@) 2},
n

n
{m 1inf&, () < C} =MNw:&,(0) < C}
n n

60



5. oy {€u(®)} 3980b393000 Loowgms 30dwggtemdss ©s ym39-
o O gemgdgbBobsmgol s6lgdmdls Bmgzeto

&)= lim &, (o),

35306 &(0) B980b393000 Lowowgs.
0338303909 393m3abscrgmdls 39-4 mgzobgdowsb s

Jim 8, (@)= lim inf&, (@)= lim supg,(®)

Bermdogsb.

MAMGI3S 1.3, gmggmo sewgetrgmgomo  3gdmbzggomo ooy
J9a30dm0s 61335030600, Bgm3 bmgs@o sGssGymg0m dse-
o3 99dmbzggzom Lowowgms bEwseo dadwgzemdols.

RH3G3INCIdS. gogdzsm, &(m), WeQ, strsmstrymgomo g8mbag-
3000 bogopgs. &,(®) Fg8mbgggomo bowawy 3s63LsbmgHhmm Bgo-
©9a6s0650:

n

n2'j—1
&n((’))z Z ZTIAi(m)+nI{m:§(m)2n}(m)’ bas(y

i=1

Ai={m:i;ls§(m)<2in}.

Gbswos, En(0) 3495gm50madL Fgdrogy 30HMgBL:
1. &(@)20, n=1,2, ...,
2. él(m)ng(co)S. ooy

3. £1(w), Ex(w),... dsrBogo B9dmbggzomo bowowggdos, 30bsogsh
. i1
A, = {m:&(co) < 2‘} \ {w:é’;(m) < ‘2} eF, i=1,2... .

0y E(m)<co, 35306 4390 bsmGama®o n-ogol, Gedgmocs
34359m50mg3L B mmmdsl N> E(W), 3353t
0<§(@)- En(@)< 27,

61



beagmer oy E(M)=c0, 3306 gmzggmo Bsgdemto n-ogol 33343k
En(@)=n, s, dsBsLswsdy,

BLURNOEES

3960350, ™mEA03) 9900bgzg3580
Jim &, (@) = §(®). A

03M&®IBS 1.4. gmggmo Bgdobgggomo ooy §e@dmawaabgds,
Amgmtyy dsdBog 3gdmbgggom Lowowgms 303;333(4)0025015 bmgsto.

3330390 338mnbstigmdl 3g-3 mgmegdoesb s Bgdegao Be-

Qm&xt\)oﬁ
E(0)=&"(w)- & (w).

§2. 93306333000 LOKOXKOL 3S6SV0LRRIdBY

30dzsm, (Q.F.P) 63039 sgmdsorndo Loghzgs ©d E=&(w) dsL-
by asbLsbmgarnmo Jgdmnbzgzomo Lowawgs.
065633 Fgdmbggzomo  Lowowals  3sbbsbmz@ols, bgdalidag@o

dmergemols Be BD LodMsgmobsmgols
E(B)={w:E(w) eB}e F.

d53sbsesdy, §_1(B) Lod@sgmgls gseshbos P-Bemds s ol smgbo-
B Pe(B) Loddoeomoo, go.

P:(B)= P{£ "' (B) }= P{w:E(w)e B}.

Pe(B) deatrgemols Lodésgemgos BD 3oy 3sbbsBmgemo sm-

33070 Bemdss. dsromgma(s,
P:(RV)=P(Q)=1,

b Ggg0m-Fgzomae 0sbsygzgoo B, Ba,.. LodGsgmggdobogals
BO-ge5:

P,\UB)=PE" (UB)=PUE"®B) =
- ;ZIP{&‘ (Bj)} - ng(Bj). A
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83603500, Pe(:) Bemds Jdbol (Fs63mBmdls) dmégmol §eeggby
(R(l), BY, Pg) semdsogéd Logasgb.
Pe(-) seodsorg bmdsls E(®) B990b3930m0 Logowol g 868§ o-
@gds gfmegds.
336LOBRIMS 2.1. bsdwgom Goibzms mg@dby 3s6Lsbmgermm
Fe(x)=P¢(-00,x)=P{:§(w)<x}

gm6Jzosl gfmegds E=E(0) Bgdmbzgzomo ool 365G 0m -
3oL gubjgos.

353520000 1. gsbgobogmmm 3g@bgmols bdgds ,,GFocdsggdol
P smdsmmdon ©s N doiemdol Ig@bgzom (ob. msgo I, §4). Go-
a3 (3bmdogos, 83 Fgdmbgggolemgol gemgdgbdsmnm bomdogom-
dsoms Q Loghzg 6ol Loddsgmg N ,,Logedolb* gmggmbsoto dod-
©936m3abs, Gedgmms gmgdgbBgdos 1 s6 0. F 339668 S300M0

Q- yggms J39b03Gagmgms gemsbo. Q-Bg asb3bsbmgthmn E=E(®)
a39b6d0s  Bgdrgabsadac: E(w)=k, k=0,n, oy O=(ay, aze..tdy),
a;=0,1, gegdgbBetrnm bemdogmmdsdo 1-gdob Gogbzo k-L Fe-

mos. (3bsos, Ged
0, oy x<0,
{o:E(w)<x}=< J A,, oy 0<x<n,

k<x
Q, oy X>n,

bosz Ay ={(I):Zi a =k}e F.
j=

E(@)-b 3966qmol F93mwbgggomo bopowg gfogds,
boogme dobo  gsbsffoemgdols

0, oy x<0
Fe(x)=Pe(-00,x)=4 2. P(Ay), oo 0<x<n,
k<x
1, on X>n,
R06Ji3osl, Lo P(Ak)=Cl; pk(l-p)n'k, k=0,7n , 49669gmols

306G omagdol gu6];00.
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353520000 2. gmgzem, 9b3gMndgbdo doamdstigmdls [a,b] abgg-
Ggomopsh FodBomol Bgdmbgggom s6h73980. Gmamés gogoo (ob.
ongo I §1.), 3 9dL3gM0dgbBol smdFgdo smdsmgmo Logd(zgs

(Q=[a,b], 3:=$[a,b]a P= b = ),

—a

Loz L 93930t Bmdss. 3sb3lsbmatmn E(®) gumbses -
drgabs0ms:

E(w)=, a=[a,b].
38936086mm, Gd

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

35Bsboesdy, {o E(w)<x}eF gmggmo X cobzobsmgols R(l)-QoG,

90. §(©) 3980b393000 bowowgs.
d9dmb3g9300m0 bowawals gsbsfommgdols ogmbdizoel ozl Laby:

0, oy x<a,
Fe(x)= ;:Z o a<x<h,
1, oy Xx>b.

3933560500, 336LsbEzErnm b0l gfmegds Mmsbsdsdo go-
6sGomgdol ognbisos.
353320000 3. goggso, (Q.F,P) 3039 sedsorgéo boghzge,

Q= LJ]B] . Biji=®, i¢j, Bjeg:'
j=
Qé

k
P(Bk)=;l:'e‘”, 2>0, k=0,1,2, ... (ob. osgo II, §1).

dgdmbggzomo boroweg 3s63bsbmghmo dgdrgabsomsc:
&)=Y kI (), 0eQ.
k=0
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gbemos, (I
0, oy x<0,
UBy, o x>0.

k<x

0, oy x<0,
Fe(x)= > PB,), o x>0.

k<x

{o:(w)<x}=

s, 333sbssdy,

Fe(x)-b gfoegds 3gsbmbol gsbsGomgdal gubjsos.

§3. 356500 B'I36JC00L N301:d5350

godgem, Fe(x) & 3g8mbgggomo bowowol gsbsfFomgdols ogmbi-
0ss. 3sL 843l Bgdegzo mzgaligdgdo:
10, o) X1<X;, 3590b,

P{w:x; < E(w)<x;}=Fz(x,)-Fz(x1). 3.1
a3, 09 X <X,, dsdob

{ox<E(w)<x2} = {0:E(0)<x P @:E(w)<x,}.
390093, Moasbs(s

{o:g(w)<x; }c{m:E(w)<xz},

sdogymd sgomo o3k (3.1)-b.
(3.1)-sb 353m3abstrigmdl, Gmd Fe(x) stoszmgdsmo opyb-
Jioss, go. oy X1<X;, ds90b

Fg(Xl)SFg(Xz).
0 : = : —
29, Xgnloo Fg(x) =0, Xll_l)l‘loo Fg(x) = 1.

b 3dstrolos 3shg9bmm, Ged
Sim Fi(x,) =0, lim Fy(y,)=1,
bosy {Xn) @8 {yn} 67980b30gco 30degztimdgdos, olgmo, G@I

X 1<X lim x = —oo > lim = oo,
n+1 ns n— oo n s Yo+1”¥Yny n—> oo yl‘l
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d936036m0, Hd
N {w:&w) < x,} = I
n=1

Qo
{00:&(0)<xXps1 } S {0:E(W)<xX, }

semdsogdo bmdols 1Fy3gdmdals gedm eszfgmm:
0=P(N0:E@) <x,})= Jim P:E@<x,) = lim Fy(x,).
d9dega  9936036mm, G™3

U0 &) < v,} = 0

Qo
{0:§(0)<yn ) {0:E(W)<yni1}s

sdo)md semdsorgdo Bmdol fg398 Mol mgzolgdowst dogomgdm
1=P(Q)= P(L_J]{‘ng(‘ﬂ)< Ya}) =
= Jim P{o:&@)<y,}= lim F(y,). A

30, Fe(x) gobsfommgdol gmbizos 0fy3gdos ds63bbowsb.
sy, 30d300, {Xa} olgmo 6gdobdogho bewsmo dodmggtemdss,

6md XX, X,<X.
39R396m0, heod
nli_l)noo Fﬁ(xn) = Fé(x).
3300 3J3L  Beramdsls
(wE@xg= U {og@)<x}.
J990ga, 306800056
{o:E(w)<xn}c{o:g(w)<xn},
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sdogmd sgmdsoygo bmdol 9Fyzgdmals dsgmom dagomgde

Fe(x)=PloE@)<g=P( U {w&(@)<x,})=

—nhl)nw P{w: E(w) < x,} = nli_I>nw Fe (x,,). A
3333565039 838303088 Fgdregy Bemmdsms LadsGrmeasbmds:
s) P{w:§(w)<x}=F:(x+o).
s, 3bLabmgMols msbsbdse

Fe(xo)= lim_ Fy(x,),
boos {Xn} olgoo 30dmg30mdss, B3

Xni1<Xp Xp—X, X, >X.
306500056

(@E@sx)= N {oE@)<x}
s {o:E(w)<x,} dmbo@mbyMse  gmgdse Brmdommdsms dodegz-
Amdss, sdoBmd
Plw&(@)sx}=P( N {:4@)<x)}= lim Plo:E@)<x }=
=nli_l>n°°F§(Xn)=F§(X+O). A
3) P{w:E(w)=x}=Fe(x+0)-Fe(x).
sy, 306506

{@:€(w)=x}={o:E(@)<x N\ {:E(w)<x} s
{w:g(w)<x}c{mg(w)<x},
sdogmd
P{w:E(0)=x}=P{0:§(w)<x}-P{m:{(0)<x}=Fr(x+0)-F:(x). A

s3Gogsee, o Fe(x) aebsfoergdols ognbdies afyggdes x Fgé-
Bombg, dsdob

P{w:E(w0)=x}=0.
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9bodzbs 1. R(l)-%g as6Labmgtmmo  gmggmo  sGsmgdseo
Fi(xX) gmbdsos, Gedmobsmgols Fi(-00)=0 s Fi(o0)=1, 346lLsbmg-
Gogl F(x) gobsfomgdols g3nbosl  gdrgabsotrse: F(x)=F;(x)
s F(x)=Fi(x-0) Bglsdsdoboe Fi(x)-ob «fg398mabs s Fy39-

Bob T9oOdomgdby. (3bowos, F(X) asbsfommgdol ggmbiioss.
30d350, D o038y g3gmash 3336030 Lod@sgmgs RM-3o (3o~

momsE, Gs30mbsma®d Foddomas Lodmagmg) ©s godgsm, Fp(x)
sl D-By  strsgmadoo s dsd(3bbosd  9fg39d0  BubIi0s,
3331036, Fp(-0)=0 @s Fp(+oo)=1l. gmggmo X FgdBomobsmgols
R(l)-;goﬁ s@lgdedls olgoo {X,}eD 30dpg3tmds, HmI X,—X, Xp<X,
838l gods, F(X) gubdi0s, Gmdgmoag gsbbsbmg@mmos

F(x)= lim F,(x,), %€D, %,Tx gomodon,

asbsfamagdals g3 30ss. 8Jgsb 3s3mdobstigmdl, Gmd oy meo

3o5o§’0Q3601s 396J0s gdmbzgggzs 9mdsbgml ygggmash d33¢03 Lad-
Gsg3m9bg RM-3o, 85806 olobo 990b393086 g dsbgals gg9emash.

J9bodzbs 2. gmzgmo Bgdmbgzgzomo bogowg (3ombsbse asblss-
03683k dob gebsfomgdol ognbiz0sl, dea@sd selgdMOL gMmdsbgmo-
bogsb a36Lb30398 7m0 dgdmbggzomo bowowggdo, G@Imgdlsg szl

9600 ©s 0g303) 3s6sFomgdal ggnbizas. slyg, dsgsmomsw, gmdgem,
(©) @admemdl dbomeoe o6 -1 s 1 3603369mmdsl, $3sLmsb,
QIOIT 2OR R 3°0R2
P{w:{(m)=1}=P{w:{(w)=—1}=1/2.
g0dzsm, MN(®)=—-E(®), 33306, (3bswos, E(W) psblbgsggdnmos
N(W)-g96. dogbgosgse s3obs, Gmames gb segomo gLsdRbgg0s,
0, oy x<-1,
F,(x)=F(x)=41/2,09 —-1<x<1,
1, oy x>1.

MIMHIIS 3.1. oy A0dy F(X) gubjios s395gmagq0mgdl gebs-
Fomagdol b ji00b 10-30 03019890, 358ab s l9mdls Q.F.P)
smdsmyto Loghgg s debby 3s6bsbmgtmmo E(W) Bgdmbzggomo
bopopg olgmo, Gmd
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Fe(x)=F(x), xe RY,

RIIGINCIBS. 1530530639030 3353 (Q,F,P) 330160
boghsg- 2 Lodtsgmae sgommm 6sdpzomm  Gozbgms R" bod@sg-
g, beagoem F O-5m39dMsE — dmgmal Lod@agmagms BD C-sgm-
23065, Gogmé3 gogom (ob. §l, osgo II), BD=6(A), baes(s
A — 533618, Gedmol momnmggma A Lodtogemg dgoaqds [a,b),

-0, b<eo, Badals msbsyzzgmo 0bBgegemgdals Labdmmo gog®-
036930l53.96:

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

3963Lsbmatmn  A-sewagdtrnty Po(A) Lodasgmols ggmbgos Bg0-
©93bs06s0:
Py(A) = X [F(b,)-F(ay)l, Ac A (3.2)
k=1

o) A bodesgmobsmgal ©sznd3zgdm bbgsbsod Famdmegabsl,
A = U [al’( ’b:( )a
k=1
3530b sz0mo LsRgzabgdgmos, Gmd

> [F(b,) - Flay )l = X [F(b, )~ F(a ).
k=1 k=1

sd3 35650, hggb .ﬂ-o;gaabt‘)ﬁsg 3ombsboe asbglsbmgmgn Lsl-

Grgmo soBonto Po(-) gubigos, Gmdgmag s3dsgmaamagdls seo-
dsorg@o bemdols I s II sflomdgdls. <3t dgdog, ol Fomdmswaqgbl

ogmsese spododbsg, b 9fy3aBl A-ogag&‘m‘ta. 3oh356mm L.
3o dgso,
Ae A, ApiCA,, ﬁl A, = 0.
n=
hggbo doBsbos 3shz96mm, nd
nlir)no<> P,(A,) = 0.
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083030639 08373350, G@MI gzgms A, g3mmgbol [-N,N],
N<oco Boggdom 0bBg@gseml. gobsorst A, Fodmswagbl [a,b) §o-
3oL 0865733900 0bBg@z5emgdol Lolitrgm  as9@masbgdsl s F(X)
9939808 ds6(36bosb

Pla',b)=F(b)-F(a")—F(b)-F(a)=P[a,b),

(30 a'Ta, sdogmd gmggmo Ay-mgol dmodgdbgds obgmo bodesg-
mg B,e A, éod 3obo hsgadge

[BJCA. @ Po(AnB,) < €27,
boss, € 6gd0bdagmo Fobsbffsed dmzgdnmo Mazbgos.

036sbds 939809
A A =0
n=1

05, 333sbssdy,
N[, = 2.

353688 [B,], n=1,2,... , RsggBomo Loddsgmggdos, sdogmd dm-
0dgd6gds algmo Lslémmo ny=ny(€) bmdgHo, Gm3

F_'il[Bn]=® . (3.3)

o309 3ogmo (3.3). [-N,N] — 30335408, b Loddsgemgmes
{[-N,NN\[ByI}ns1 bobggds J86ol o3 3md3sddol mos @sgamgsl.
sdogymd, 3s0bg-dmegmol  mgdol dsgmom  sGLgdmdl  Lsliergmo
J3areegenigs:
ngy
!] ([-N,NJ\[Bo])=[-N,NI.

3J9sb  353m3absMgmdl, md

nfi[Bn]=®.

650356
A

ny

A

N

n-1 S-S Ay

70



(3.3) 1036 dagomgdon:

ng

ngy ngy
Py(A,,) = Py(A,, \ (1 B+ Py([1B) = Py(A,, \ 1 B,) <

ng n, 0 _
<P,(U (AL \B )Y (P, (A \B, )< De-2 K<e,
k=1 k=1 k=1
sdogmd
Po(A N0, Gmgs n—oo.

30dzsm, sbems, gagms A, o6 ganogbol [-N,N] Rsggdoem ob-
Bgo39mb  Gemdgmoms; N-ogob. dmigdnmo €0 Gogbgzolbsmgols
300d93690s obgmo N, Hm3 segomo 3Jmbegl gmemdsls

Po([-N,N])>1-¢/2.
30035053
An = {An ﬂ[_N, N)} U{An ﬂ[_N, N)}’

sdomd

P,(A,) =P, (A, N[-N,N))+P,(A, N[-N,N)) <

<P,(A, N[-N,N))+€e/2. (3.4)

oy bgdmo  RsBetgdnm  dbxgmemdsdo  Ay-b dgg333mom
A, N[-N,N)-00, bs33s60bse wowo n-gdobsmzgol dogomgdo, Gmd
P,(A, N[-N,N)) < €/ 2.

3doresb s (3.4)-s6 333mBrabatrgmdl, Gm3 j3ems3 PO(A,,)J/O,
A3 N—>oo,

33335630, B3gb 3939600, Gmd Po(-) A-smangdtsby mgmsmae
spodogmos. sbms, o asdmzgoyghbgdo mgm@gdsl bmdol  gsgdy-
mgdol Bglabgd (geGemgmeEentals mgmégds, ob. aosgo II, §1), do-
300900 gemsgbm P(-) Bedsl BD=c(A), O-sgm3q0csty, -
dgmoz globzgzs Po()-b A -smangdteby. 3s8sbawsdy, 35390
RV, B0 p) sdsorno boghsg. 88 semdsorm® Loghznby asbglsb-
o3tmn E(w), me RY dgdmbggzomo boworg Bgdrgabsotsm:

E(@)=m, ncRY.
71



boeos, ™I
Fe(x)=P{@:£(0)<x}=P{-c0,x)=F(x). A
5383039070 0gmegdols baggdggemby Gga30dmos
©sgbg3b6sm: Fe(x) gobsfoemgdol agnbiiosts s Pe(-) gobo-
[o] S M0 S ) 0000 (3 S0 0NSDSOMOS. SO0SLBMSL,
09355 Feadrols 36 1553e8L  Maghmgsm s, boemds. 83sborsb
F(x) gsbsfomgdol ogmbjiool LsBdgomgdoo sggdnem P() bemdsl
QTmegdgb mgdga-bHomBoglol smdsoryd bmdsk.
296Ls gmegd0m 36003b69tmemgsbos ols Fgdmbzgzs, Gmegbss
0,07 x<0,
F(x) ={x,0 0<x<1,
1,0)';_'] x> 1.

33 998mbg930L IgLsdsdol semdsornd bmdsl (s236086mo ogo U-om)
A7megdgb [0,1] 3mbsgzgmby mgdggol bmdsl.
(3bowos,
wW<a,b>)=b-a,
bosy <a,b> swbadbsgls [a,b), [a,b], (a,b], (a,b), abggezsemgdo-
©sb Hedgemadgl.
G9bodzbs 3. godgem, G(X) 6gdoldogHo ses7strgmzomo, 36 3-

mgdseo s dse3bborst fFyzgde BNbioss R(l)-%g. sbsgnemgou-
6o, Bgdmn 3B 09w mgm@gdsdo sdsorgdo Bmdol sggdo-

bs, Bggb Bgagadmoas sgsamo U beads $(l)-°b3, GOdgmo(g 9308gm-
Boggdl Fmmmedsl

K([a,b))=G(b)-G(a).
sbigmbsodse geblsbmg@ram U(-) Bedsl nfmegdh mgdga-bdoa-
mBogbol O-Lobemm Bedsk. (F-gmslby dopzgdnem () be-
sl O-Lslergmo gfmegds, o F-8o slgdmdl obgmo A, Ag,...
bodesgmagdo, G@3

Q=UA,ANA =@, i#juA)<e, j=1,2,..).
3603369emmgsbos ol gdmbgggs, Gmegbsg G(X)=X. 3 Fgdmbgy-
30L dglsdedol P Bmdsl gfmegds mgdgaol Bmds (R(l), BD)
dmbgmol Gopbgzoms mghdby.
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3965 omgdols ggnbJz0sms Bgbfagmolisls ©sdd) 30390 mgmerg-
dols Lsogndgzgmby, BAoMmse aygbgdgh bomlsghgm (R(l), B0, Py)
seodaorgo Logezol dmegml: ogmosh, Gmd Q bsdegoem  Gogbgms
RY Lodesgemgs, F - deatrgemals Lod@sgemams BO C-3¢039060, Beagme

Pe(A)=P{w:E(w)e A}, AeBD.

83 ©sdzgdsms 3sdmygbgdom, R3zgb dgagzodmos 3eze3Mdgmmo  go-
bsoggdals ggnbz0sms dsgsmomgdol Los.

353520010 1. bmAHIsm o gsbsFomgds (6emBHdsgrydo
39660, 367 asmlol 3s6mbo).

beadsgmnro  3sbmbols gsbsfomgdol g3ubdsos gsbobsbmgmgds dg-

dgao gedmbsbmadaon:

F(x) = r.’f ex ( (tZGa) Jdt

bsss @ 6500L3d0geo, bome O @swgdomo Gobgos. 0dobsmgol,
603 g6 dnbogm, Gmd F(X) gsbsfomgdol ognbiiass, LsZotems
Jg300m{dme  gebsforgdol b0l 10-30 ogoligds. mgzolbgds 30
gboos, gobsowsd F(X) 9fgggdo xmbicoss. 10 s 20 0golgds ge-
3m300bstrgedls odosb, ™I abBgaGerdznds ggmbi30s @sgdomns s

ojsexp[ (tz @) Jdt—c 27,
o’

—oo

Gmgs =0 s 0=1, 6mGAdsrone  9s6sForgdsl  ffmegdb
bobostrBomb.

39009380 Aggh beEdsern®o  asbsfomgdols gnbiosl smzbod-
bsgm N(a, 0) Loddmgomma.

353520000 2. 3m 3ol gobsGomgds. 3mBol gebsfoemgdols
g0bJies gsbolsbrmamgds

Fo= ]

ROAIYm00.
Amgmeyg [obs dsgamondo, olg o3 Fgdmbggzedosy sgomse

993 {3gds 10-30 030b93sms  15333BM0s6Mds.
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g39ms  3sbafomgds, G@Imgdoz Bgdme agm dmygsbogmo  dogs-
momgdols Lsbom, Tgodmagds @sogmls Bodgdee: obygém gl gm
s sdbomagdghor 979308 3bsFomplee.

Robgbgdgmo 3sbsFomgds. walydydhame asbsformy-
3900 Fggbsdsdgdash dgdmbggzem borpowggdl, GmIgmms 36adzbgmem-
dsos LodGagmyg a6 dgdgl mgmswos. sbgm dgdmbgzggom bogo-
©990 9foegdgh ©olztgdmmb. 1 s 3 dsgamomo g3mmzbol @o-
b398 Bodk. o E(®) g8mbzgz000 Lowowol gsbsFormgds
obyOgdmmos, 33806 Pr(-) Bmds dmosglgdgmos s6s 8ol
ozmse Fohgomons E={X;, Xj,....} bodésgmgby R(l)-QAG s 9g-
adggds Faédmegabomo ogmlb dgdrgabsotsm:

P(A) = TP, PE)L (35)
{kix €A}
bogos(s
P=P{w:{(0)=x, FAFe(x)=Fz(x+0) -Fe(xy).

3bsE0s, Lsdstiomgasbos BgdGbgdymo  Egdnmads: oy Pe()
Fo®3mowaabgds (3.5)-0b Lsbom, 33806 (W) obydHgdymmo Bgdm-
b393000 bowawgs. ©obidgdgmo asbsfommgds bBotee dmbg@bgdey-
X;5 X,5
P,P,

ol 3oézgm bg®ogmbdo dm(3gdnmos Bgdmbgggomo Lowawals dg-

05 sgsbslosmmo ( 3bOools bsBnsmagdon, Gemd-

bsdgoe  360936gmmdgdo, Beame Igemery Lgeombdo gmggmo Xy-ols
3399 m39dmmos Py spmdsocads 0dobs, Ge8 E(W) doowadl Xy
3603369mmdals. (3bswas, G@I

30bomgdahor 9793080 3969Fomgds. () Fd-

obggzomo Logowol Pe(1) gsbsFomgdsl gfmegds s3bmend e
V43080, o s6LgdmdL olbgmo fe(X) sOsmetgmgomo demtgmals

B96J0s, ™3 gmggmo Be BD Lodesgmobsmgols
P.(B)=P(Ee B) = [f; (x)dx,
B
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bogoss
j'fg(x)dx = 1.

09998 3.1-0b 0398303500086 bsogms Bsbl, Gmd bgdmor de-

g3sbormo Bbmeadgher 9fg3admdol asbbsbogts 94303596 -
Gos Fe(x) as6sfomgdol b0l dgdrgge §sddmegqbols

Fe (x) = ffg(t)dt, xe RD (3.6)

a96sFomadols 376J3090b, GMBmgdoi FeGdmawaobgdast (3.6)-
ol Lsbom, sgcgozgg FmeEgdgh sdbmmadnése 9fyzgdb. sbgoo
a96sGomadqdo Bggb dmgoggebgm d9-2, 39-4 s 39-5 dsgsemomgddo.

fe(x) g76diosl gfmegds E(®) B50mbgggomo bowowol g 86 -
Fomgdol Lodyggzgdogy w bymmgsbo mgdgaol Bemdol Lod-
633 LobybBoo gsbolebmzagds. momgdal yzgmash (mgdg-
20b Bmdal sbGom) segommo sd3b Bmemdsl
dF, (x)

fg(x) - dx

dsaemoms, N(@,6) — 6eoddspmamdo 3sbmbolismgols

1 _(x-2)?
fﬁ"‘"cm"""[ 26? J

fz(x)
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§4. 309&MHI20 3IIMbL 333000 LOKNKI

3030, (Q,F,P) semdsogdo Loghigs o dsbby dmggdmemos
§1=§1(0)), §2=§2(0)),..., §n=§n(0)), weQ 3gdmbggzomo 'lsoggo;gaabo.
9L Bmdso ggbdogde gmggme ©-b gnledsedgdl n-gs6Bemdagmgdash
E(@)=(E1(®),..., Ea(©)) 30B0Gb. gorpstsbgst E:Q—R™ gFemwgds
39J@meygmo Bgdmbgggomo Lopowpg sby Tgdob-
393000 33]dm™6o.

assbabgs g:ﬂ—)R(n) Jgag0dmos 3sbgobommmn Gmymey bmds-
o sbsbgo:

E'B)~{oE()eB} € F,
boss B 6530L30g60 dmergemol Loddsgmgs R™-3o.

306500056 BM™ 3sbol  Lodésgemggdo A(n)={X=(X1,....,Xn):
a<x;<b;, i = ﬁ} 0bgegemgdols Bgd(339m0 dobadsg@o C-sem-
27060 gmadgbigdas, sdogmd Bgdmoe dmgzsbogmo Bmdsmdols gs6-
bobmaghs 933035968 nG0s g_l(A(n) e F 3o6Hmdols Agleryemgdobs.

336LOBR3GS 41. R™ bogagol dmérgemols Lod®agmgos BM™
G-3¢ma9065%g a96Lsbrognm

P¢(B)=P{'(B) }=P{w:5(w) B}

bmdsb gfoegds € d9dobzggomo 39dBméol as6sF0-
mgds, bomen ngoo R™, B™, Pe(r)) osmdsorgéd Logdigl —
E(®) 39dB@0L dogeH 0bmo6gdgmo (FokdmJdbomo) s -
dsmygédo Logégyg.

3IBLOBRIGS 4.2. n (33ms0l Bubz0sls

F&(X)=P(Bx)=P {0)2&1((0)<X1,...,§n((0) <X, }=

n

= P{jél(ﬂ):gj(ﬂ)) < Xj)}’ Bx = H (—oo, Xj)’ X=(X1,...,Xn),

i=1

9Foegds E(®) 39 mtol a36sFomgdol gubigos.
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Fe(x), X=(X1,X25000Xp),  3965F0emg30l  g3bd300l  LeBmsmgdoon
893300008 393MZNZHMNIN Pg(l(n)), Loy ™ =ﬁ[aj,b i) 8o

j=1

babdoe, Fe(x)-ob Lsdqgemgdon spgomsr gsdmomgmads sgadsmm-
3s 0dobs, 63 E(M) Bgdmbggzomo 39dBmto doomgdls 3603gbgmeer-
3ol I™ 0b@gMgsmopsb:

I(“)

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

=F; (b)) = 2P+ X P+t (=) " Fe (@5, eesa,),  (41)

j=1 i<j

bo@s  Pjjeek 906086536 Fe(Xqyee0Xn) 37963006 3608369mmdsbs,
O3S Xy Xj=jyeree, X =) ©8 ©365ARJ00 X; Bomgmos bs-ob.

(4.1)-b gqbiiosms mgme0s8o Mfmwgdgh dMsgsmo (33mma-
ol gubjgool bsbOeb Nn-336%mdomgdasb ob@g-
GgamBg. ogo dgadmgds RG® dsOBogse Rsofghml sl

o n
A"F (x) = APAD LATF (x), (4.2)
bogoss
L=[ay,by)

Qo
A(lkk)Fﬁ (X) = Fg (Xy 50009 Xy 1 5Dy 5 Xy 000y X ) —

“Fe(Xps o Xpipp 84, Xpp 005 X))

33398 303m0 (4.2) gmGIgms n=2 3gdmbzgzobsmgols.
3m3603bmom

I= [Xl 3X2)x[yl ,Y2),
I (x2,¥2) — ('°°’X2)X('°°a}’2),

I(Xl ya) T ('°°,X1)X(-°°,y2),
I(Xl yO (-°°,X1)X(-oo,y1),
Ly ys) = (-0X2)X(-0,y2).
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YA

(X1,y2) (X2,y2)

(X1,y1) (X2,¥1)

0

3boros, I
I= I(XZ’YZ) \(I(XI’YZ) U (I(Xz’h) \I(Xl,h))) (4.3)
sdsordo bmdob ghm-gHma ogoligdol dsgmoor (4.3)-ps6  s3-

FTgom:
1 _ _ _
AF()=Pe(=Pe(I, ,,))-Pe(L (s, y,) U, 0 M) )=

=Pe(Lx, v,))- Pelly, ) Pl y, ) F Pell, )=
=Fz(x2,y2)- Fe(x2,y1)- Fe(x1,y2)+ Fe(x1,y1)-
3933561500,
P{0:(§1(®), Ex(@))€ [X1,X2)X[y1,y2)}=AFe(x)=
=Fe(X2,y2)- Fe(X2,y1)- Fe(X1,y2)+ Fe(x1,y1) (4.4) A

Fe(X)=Fg(X1, X35 ooy Xp) 3060G0mgdol o3nbgizost sd3b 89degao
030lgdgd0:

L Fe(x) gbdos ooomgamo (33emeeal d0dstion o618 3magdswos;

Xl_if}locFﬁ(Xl""’Xn) =0;

lim N Fr (X500 X, ) = 1.

Xq 1004, X
. A'Fe(x)> 0;

L Fe(Xyy X2y ooy Xn) 3967300 97 y39808 396(36b0c0sb;

IV. Fe(X15 X35 ooy Xp) 3068Fomadol g3nbizos s3dsgmgomgdls sg-
9m39 Ig0ga (s7omgdgem) g0 sbb3gdqmmdal 3ohmdgdl:

.....
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bogoss

i, iy, e 1

1, 2, .., n
. . — bgdalidogo Rsbdss.

6) F(gl,gz _____ &n)(xl,...,xk,w,...,w)=F(€l,§2 _____ &k)(xl,...,xk).

03M&H3S 41. oy IHsgsmo  (33meeol gmbisos F(xy, X ...,
Xp) 8395gmzgomgdl I-IV og0bg858L (3sb bBodoe fmegdgb n-gs-
6%mB0gmgdast asbsfoemgdols ggmbd;osl), 35806 sALgdmAL sgmdsor-
6o Logogg (L, Fo, Po) s LBy aeblsbmgdnmo obgmo 39ddm-
Gramo dgdmbggzomo bowowg E(w), Gmd

FE:,(XI’ X2y eeey Xn)= F(Xla X729 eeey Xn)a
36+
P, (I(n)) = A(III)A(IZZ) "'A(;:,)F(Xl yores X )e

41, ogmegdsl Bggb o6 083838303900, 3obsowsb ol 3.1
096930l ©sd) joigdol sbsgmagonoas.

I9bodzbs. Bzab 365bgm, GM3 ghmo asbbmBogmgdols dgdmbggzsdo,
o) gubios sgdsymzamgdls dgdmbzggzomo Loeowol gsbsffogmgdols
376J00L 030lgdgdl, 35806 ol Gutdmaragbls Msady Fgdmbggzomo
bogorol  gsbsfommgdol ggubjiosl. d@sgsmo gs6bmdoemgdols dgdm-
b393980 slgn ©gdnmgdsl Gm3 3Jmbrgl segomo, gstes I, III
©s IV 3o6mdgdobs, 0brs dmgombmgme gnbjpeol Bsbewo 67d0l-

doge I 0bgtgemby dgBo o6 Beamo agml bymols:
A'F(x) > 0.

330943000  dsgsmomo  aligmo  ggbdzoobs, Gemdgmog  gdsgm-
gogegdl I, III s IV 3060378, dsg@rsd

A'F(x)<0,
90. ol 36 Go3mopagbl gsbsfomadols o3qbiz0sb:

F(x) 0,09 x<0, o6 x+y<1, 56 y<0,
X)=
1, gggms ©bsRg6 Bgdmbgzg3ed o.
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1/2,1) 1,1)

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

v

(4.4) gotdgmol asdmggbyds agsdeggl
1 1 11
A'F=F1,1)-F(1,-)-F(=,1)+F(=,-)=-1,
(1,1 (,2) (2,) (2 2)

bagos(s
1 1
A=[=1)x[=,]).
[2 ) [2 )

dsgsemomgdo. 1. godgso, Fi(X), Fy(X), ..., Fy(x), xe R(l), 9035~
6Bmdogngdosbo gsobsfomagdols ggubiz0g80s s

F(Xb X29 eeey Xn) = =F1(X1)F2(X2) oo Fn(xn)'
segomo dolbsbggomas, Gm3

AF =TT (F,(b,)-F (@) 20, 1® =TT la;,b,)
k=1 =1

s, 3369m3g, ol 8395gmxz0mgdl N-3s6bmdogmgdosbo gebsfommg-
dol  ggmbgi00l  Lbgs mgaligdgdlsi. gsblsgnmegdoo  360dzbgmm-
3s60s ol 9gdmbggas, Gmegbsg

0, x,<0,
F.(x,)=14x,, 0<x, <1,
1, x>

83 gdmbggzsdo bgdoldogmo Xi-mgol, xk€ [0,1), k=ﬁ,

F(X1 X3 ooe Xp) = X1 X3 eee Xpe 4.5)
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(4.5)-0s gbsdadol sgdsmyt Bmdsl Femmgdgb mgdgaol n-
236%30mg3056 Bmdsb [0,1)" 068935 Bo, beame 3ol Fgbsdadols
E(®) B58mbzgz00 39dBH0OL gFmegds mebsdt s gebsfo-
mgdymo [0,1)" -Bo.

2. 3089300, 603 &(M) BgBmbgggomo 39d@mG0  gsbsFommada-
@05 berdsgrnse, o)

X7 X,
Fe(x)= [o. | fe(ty,ty et )dt,dt,.dt,,  (4.6)

bagoss

Jal

(zn)n/Z

1
e (Xpoeees X, ) = exp(—zQ(xl,...,xn)j,

baoss
Q=2 a;x;x;
i.j

EsEgd0nse 336LsBmaAnmo 33508y mo BmMEAss, Bmenm ‘A‘ G0l

a;| doBMoiol ©gBg@dabsbBo. segamo dgledm(fdgdgmas, G™3

1

[f(x)dx=1.

R(")
aliggg, Gmame; ghmo 3s6bmdogmgdol dgdmbgggeda, Rzgh 9gdm-

bggg0mo  39J@me0l 3050%’0;:»36&[5 30303‘30‘)35360‘) eobzbgdgm

$o3l, oy Bgdobzgzomo 3gddmeo mgdnmedl Lsbtrmm sb mgms-
©0 A3mEgbmdol d60d369mmmdgdL.

E(®) 3g0mbgggomo  39dBmc0l  gsbsForgdsl  dags 31036930
dbeovmadagdse 979398 B03b, oy bgdoldagho demérgmols
B ULodksgmobsmgol (BeB") 8obo gebsfommgds  Faotdmoamyabgds
390gabs0Ms0:

P.(B)= P{ec B} = i[ fe (x)dx,

(boeos,
fe(x)20 s j fg (x)dx =1.
Rl’l
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9L 3sbLabemg@s gadmgds go3zemels 933035mabByn®o asbls-
Bmghon:
Fe(x)= [o | fe(uy,uy,eu)du,.du,,  (4.7)

—c0 —oo

bo@og fe(Xis ooy Xp) 36O870Ggmg0m0 G1b6(3088

[ | o (X)X, )X, i, =1

9936086mm, Gm3 begse Tgdnbggzeda abBgatemo (4.7) gso-

3908 Gramey mgdgaol abggatemo. fx(X) gmbgost gFemmgds E-
2336sGomgdol TLodygéogg, by €, &, ... & 3g9mbggz0m
bopopgms g mmdmoago 3sbsfomgdol TLodyzgéoagyg.
000J30b gggms X-mzgol (mgdgaol Bmdol 3odstrn) swaoro 333l
Bomemdsls

0 F (X;,X; ey X))

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

dsgsmomse, bmMmdsmramse  gsbsfomgdnmo dgdmbggzomo  394-
Bl asbsFomgdals bodggz@oggs
A

(2m)"

d9bodzbs. 603560l BB 3G3]B0gs80 Fedmbsegabgdgmo Tods-
36039900 Rggnmgdog obBga®gdsbo 86086, sdoBmd sdsmmdol

0getoals 388mygbgdsdo dgadmads (4.7) abBgatemo goagdnm of-
b9l Gmgme3 B0dsbol 0bdgatsmo.

= f& (Xl 9eeey Xn )-

1
fe (XX, ) = exp(—EQ(xl,...,xn ).

§5. 9330 33a300) LOKNKRIMS KRSIMIINKRI>RMdS

30dgem, &1(0), E(m), ..., En(®) Fg¥mbggzomo Lopowggdo gsb-
Lsbmgtrgmbo 36056 (2, F, P) semdsorgé Loghzgby.
336LSBRIGS 51 &1(M), &), ... , En() FgBob3g3000 Loo-

9Pl sdmnzoegdgmo gfmegds, oy 6580ldogho By, By, ...,
B, dmégmol Lod@sgmgmsmgals R(l)-Qoﬁ 3300 343b Bermmdsls:
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PE(®)EBy, ... , (0B = P([) & (@)eB)) =

j=1
=P(€(w)e By)...P(E (w)e By). (51
Bgodmgds gdmgodsbmn sagmgg dgdmbzgzom Lopowges dod-
9360801 ©sdmrgoegdmmmdols (369ds. {€nnxt F9db39300 Loog-
s d0dg30mdsl gffmegds sdmygoegdgmo, o bgdoldagho
Boggtrseato Nn-mgol spgomo 843k (5.1) Bomemdsk.
03M&33S 51. goigem, E=E1, ..., En) 39J®m0l 368 omgdols
g96di0ss Fe(Xiy oo 5 Xp)- €1, &, Es, ..., Enn. 3g0mbgggomo  Lowowgg-
30l ©s3m+30090mmdolsmgols s30mgdgmos s Lsgdscobo, G™3
Fe(X1y oo s Xn)=F¢ (X1).e.Fe (Xn) (5.2)
AM3ma03 36 Mbos ogmb X, Xz, ... , X, bsdgom Moigbgms Lodas-

3e0036.
R3IGINGIBS. (5.2) 306mdol syzomgdenmds (3bowos. bs3ds-

A0bemdols sbsdd)jogdmsre ©sgsgodlodmm X, Xi, «. , Xy ©8 3sb-
gobogrmm £(l)-‘b3 m6o Qp s Q' bmds:

Qi(B) = P{&i(0)€ B; £x(0)<xs, ... , En(@)<x,}, B € BD,

Qi'(B) = P{&;(®)€ B}P{&x()<xy, ... , Ea(®)<X,}.

(5.2) 30600l dsgmoo bemdgdo Qg s Q' gdobggzosh gHMs-
bgools [a,b) Bodol 0bPgegzemadby s, sBsbspsdy, JsMsmgmom-
Aol ogmegdols dsgmoo aliobo gdmbgggash gGmdsbgml Be BD 3er-
Ggmols bgd0bdogd LodMsgmgby, g.0.

Q:'(B) = Q(B), Be3D.

sbms sgsggodbodman B eBD | x3, X4y ooy X s 3sbgobogmman
bedgdo:

Q(B) = P{€(w)e B;; E2(w)e B, E3(0)<Xs, ... , Ea(@)<xu},

Q,'(B) = P{§,(w)e By} P{&,(w)e BIP{E3(0)<x3, ... , §a(®)<Xn}.

sBsgmemgondse  9g0dmgds gshggbmm, Gm3 Q; s Q,' gdmbzy-
3086 9M0dsbgols dmegmals Loddsegmggdby, g.o.

83



Q:(B) = Q,'(B), BeB®.
07 39300gm6900 83 33l N-xg®, 33806 (5.2)-sb Bogo-
ogdo (5.1). A

MNIM&GHIS 5.2. godgsm, &1, &2, s &n sdmy)joegdgmo  dgdmb-

3030m0  booagggdos. o &b, k=1,n, asbsfamads  sdlimenndyy-
G 7939808, 35806 E(@)=(E1(®), ..., En(®)) F9Pmbzgzomo 394
B0l gsbsfomagds 3l ntee Fy39d0s. Bgdmbgdom, o
&(0))=(§1(0)), s &n((!))), 33;](516015 a0bsfamagds 38l nGee
97939809, 958ab &k-ls, k=1,n, a6sFomagdsz slmend G
9793980 0d6gds ©s, 33sbmsh, momddol yggmash (cgdgaol bemdol
sBGom)

fe(X1,X25000sXn) =T (X, (X,). 0 (X,), (5.3)
bogos(s fél’fﬁz ,...,f&m 396sFomagdols  Lodjz¢0gg9808  Fglisdsdolae

&1’ &2’ ey gn_maoh. o
R3IGINGIBS. gobsosh Ei-b, k =1,n, gs6sfomgdol 5630

9399360L 3o gase 9fy3gd Bodl, sdogmd
Xk N
F&k (x,)= If&k (t)dt, , k=1,n, 3o6Hmdols dsgmoom, él, gz, e s &n

337309890 Bgdmbggzomo Lopowggdos, sdoBmd (5.2) @menem-
3ol dsgmoo ©sgfgo:

Fe(x1,X,,50.X,) = Fe (X)) Fe (X)) =

X Xy X,
= [fe, (t)dt, [, (t,)dt,.. [f, (t,)dt, =

= T T ...ng(tl,tz,...,tn)dtldtz...dtn , 54

—0c0 —oo —oco

Logog fz (ty,t,,et,) = ]___! féj (t;).
J:

3og®sd (5.4) Gsdmwagbs 603633k, Gmd & 3addmeob aebsfo-
@gdob gabdpes 9390360L Bbomadatee afgsd &t
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Sotadoo, godgem, & 39J8 0L asbsFomadol ogmbisos 93mmgbols
3dbergoadgtee 9fy39d BHadl (3] 6 o600l syizomgdgmo dmgom-
bergmo &1, E_,Z, s E_,n F93mbggzom  Lomopgms 37 o@gdemds),
g-0.

X1 X3 Xn
Fe(X;,X, 50X, )= [ [ o [fe(t),t) 50t )dt dt,..dt

—o00 —oo —oo

n-aoﬁ%mao(j\ngbool;o Boﬁoﬁ’oggboh g96Ji3e0t  ghm-ghmo ogolg-
3ol dsgmoo aggdm:

Fe (x;) =F;(X;,00,...;00) = leiglFi (X[5 X500 X)) =

j=2.n

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

—oc0 —oo

o

Bsess fo (t,)= [ o [fe(ty,ty,,t,)dt,.dt, .

—oco

(5.5) 6086sgl, B3 €10l 3sbsGomgdol gbgies Ky (xy) 9390

3ol sborrgdgtee 99308 Bodt, sbg3) ©BBeRs &2, - Gn
398mbzgz0m0  boowggdabogolbss, ©dmmmb, (5.3) Bommdals Ls-

33630003635 306303306 333306 3363368)900w36. A
Fgbod3bs. ogetrgds 5.2-036 306s30t 3s3cd0batigmdl, md be-

st asbsfomgdmmo Bgdobggzomo ggddmee (1, &z, .Cn)-ob
3093mbgbBgd0  ©sdmgoegdgmos 33806 s Ibmmee dsdob, Gm-

gbsg a;; = 0, i#j.

§6. D330MB33I300) LOKOKINS RSIOL 3S6STORIdOL BIGIGNS
30dason, &1 s & rsBerggorgbemo Bgforbgagomo Logoregbos, go.
Fe, £ (X15%0) = Fy, (x1) - Fy, (x3).

303m3m0 C=§1+§2-oh asbsGoggdals g3mbi0s. o 3sdmgagnbgdo
318060l mgmegdsls, dogomgdm:
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F(2)=P{, +&, <z}=  [dF, (x)-dF; (y)=

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

= I L, YdE, ()dE (y)=

= isz. (x){I° I (%y)dF, (y)} = 1F§1 (z-x)dF, (x)  (6.1)
8 sbammyonMse
F ()= ]? F; (z—x)dF; (x) (6.2)

(6.1)-0b, (6.2)-0l dstrxggbs Fbatrgl sb60Tbsggb sby:
Fe #Fe, =F, *F,
s gfmegds Féu -obs s F&z -0l bgggmo by gmd3mbogoo.

sbms ©ogmdzem, GmI & ) & d50mbgg300 Lowowggdl gssh-
boson  Lod3zc039980 f; (x) o fe, (x). 35806 (6.2)-r36, gdabols

ogmegdols 433mggbgdom, dogomgdo:

F(2)=| [nyfgl (uydu fi, (y)dy = | [ f, (u- y)du}fgz (y)dy =

—oo| —oo —oo| —oo

= f [ Tfa, (u—y)fe, (y)dy}du ,

—oco | —oo

3Jg0sb,

f,(@)= [ty (2=, 0dy, (63)
sbsgmmaamMse

f (2) = _.[fE..z (z — x)fg, (x)dx. A

304350, &1, &zs e s En ©30mmg0madgmo @5 [-L1] 0b@gdzeemby
036385610 33bsfogmgdol dJmby Fgdmbgggzomo Lororggdos, g.0.
f (0=t ()=, (=1 0 X
X)= X)=..= X)=
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(6.3)-0086 dogomgdon:
2— | x|
f§1+§2 (X) = 4
0, | x[>2

((3-1x)?
16

, |x[€2

1<5)x[£3,

f§1+2’;2+§3 (X) =9 ) ’ 0 Sl X |S 1,

abedis00l Faboo ©a0brgds, Gmd

n+x

1 2
D —)*C*(n+x-2k “_1, x|<n,
f§l+...+§n (X)— 2“(11—1)! kgo ( ) n( ) | |

0, | x> n.

30dgsm, gbs & s &, a9b6sGommgdamoas  beo@dseon@o  gsbe-
bom, 3563358 G000 (m1,012) s (my, 022), 9.0.

(6 (¢} (¢

b
1 1 2 )0,

1 x%/2
X)=—¢ .
= n

(6.3)-0006 s@gz0msE dogomgdor, G

Joi+oi | ol +o}

330350, A0 ©EIYIoEe Mo s beddsmntse  asbsfoemg-
dnmo Igdmbggzom Lopopgms xsdo gsbsfomgdnmos jgmeg bme-
dsemncse, 35683986300 (M;+m,, 612+622).
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0830 IV

‘3330 33300) LOKNKXIMS @NOGL3NAIN S SLOST IR IS()
§1. 350JASSN3 IS0 LMKRO60

1. godgem, (L2, F, P) sgodsornio bogH(sge o E=E(w) LBy
a36Lsbmgtmmo dsdBogo Bgdmbgggomo Lowowgs, go0. E(®) Bgdm-
bggg0m  Lopoegl gHmdsbgmaligsb as6Lbgsggdnmo  360d36gmmdsms
Lsbrnmo GomEgbmds gsshbos,

E_,((l)) =Y kuAk (w), (1.1)
k=1
bogos(s
A={oE(@=x}, k=1,n, |J A=Q, ANA=D, j#i.
k=1
3BLIBR3GHS 11. E(0)= Zn:XkIAk (®) 3dséB0z0 F9dmbzgzomo
k=1

booeol dsogdsognto mmeabo ;ﬁmggabo

ME= Y x,P(A,) (12)
k=1

x33L. a06Lsbmghs 11 jmégddmmos, g0. ME 6 stol ©sdmjowg-
gm0 E() dsérgogo gbisool (L1) Foddmwanbsby. dserormss,
304350, 333d3b gomo ©s 0dsgg (M) stBozo gb300L MBBsGO
§o3ma 965

E(®) =Z X1, (co)=§ yily, (@), A;NA, =0,

UA;=Q, BNB,=0,i# UB, =0,

=1 j=1
A={og(w)=x}, i =1,n, B={o:(0)=y;}, j=1,m.
306500056

a=0 sy

=1
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gmggeo i-mgol o

=

B, =

(B;NA))

i=1

gmgamma j-mgol, s3tgmgy,
E(@)=xi=yj, 6mgs 0=A,;1B;.
sdogmd

ME = i x;P(A;) = ii x;P(A;NB;)=

i=1 i=1j=1

=3 y;P(A;NB))= Z y;P(B)). A

j=li=1

dmg0y396mo dsédogo dgdmbgazomo Lowawals dsmgdsozneo mom-
©obols doMomswa ogolgdgdo:

19 o E(@)20 35306, ME(0)=0;

20, M(a&+bn)=aME&+bMM, a s b — 3nedogo Goibzgdes;
30, o E(@)>n(®), 35806 ME>MM);

40. Mg 2

59, o & o3 N ©dmmomgdgmos, 35806 MEN = MEMM;
69. o E=IA(®), 35806 ME = P(A).
10 s 60 030b989001 3B 303788 (3B, 03388830300 20,
godssm, E(@)=3 x I, (0), n(w)= 2 yjIBj (@), 333ab
j=1

a(w)+bn () = az; XI5 08, (@) + bZ Yila,ne, (@)=
iLj

—Z (ax; +by I, NB; ().

9]

sogdaghognco mmeobol (11) as6LsbmgMols ;msbsbdswm,
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M(E+bn)=F (ax, +by;)P(A,NB;)=
l,J
Y. ax,P(A;)+Y by P(B)=aME +bMn. A
i i

30 030b788  383m30bsIgML 10 ©d ZO-Q.)S.
40 ogoligds (3bsos, gobsowsb

WIESY \xj\P(Aj) = M[g|.
]

053598 go(3000 50, 3aémdols dsgwom & s M @sdergzoeqdgmo
dségngo dgdmbgggomo Lopowggdas, sdogma

A={o: E(@)=x;}, Bi={am(w)=y;}
bromdogmmdgdo sdmgoegdagmos, 3393l
M&n = M(Ei X1, (w))(Zi YjIBj ()= MZ XiyjIAiﬂBj (w)=
i= = L)

=3 x,y;P(A)P(B))=3 x,P(A,)T y;P(B;)=MEMnN. A
L) 1 ]

2. godgem, sbems E=t(w) sérsstrgmgomo  bgdalidogto dgdomb-
393000 Logowgs ©s asb3bsbmgtmn dobmgol dsmgdsBognéo mem-
wobo ME. Gmam®3 30G0m, gmagmo sésmgetgmegomo E(®) gdm-
bgggomo ooy Ggazodmoas  Famdmgamaobmm Gmameg  bogsto
{€0(00)}n>1 361549569mxz00 3oz d9dmbzgzom Logopgms bEwseo
d0dg36mbals. 30650056 ME,SME,.; (ob. ngoligds 30y, s3ogmd
3650l ,l,l_rg ME,, 6emdgmaz Bgodmagds agml eo-ali Bemags.

B336LSBRIGS 12. E(W) sthsgstrgmgomo Fgdmbzggomo Loo-
ol dsogdsBognco memeabo gfmegds

ME = lim M§ (1.3)

n—seo

0o(3b3L, Lo {Eatnz1 960k g-hodaﬁ 36900 dséBogo Bgdmbgg-
3000 bopopggdol bGwsro d0dwgz@mds: énTg

0dobsogols, B3 gl gsbbabemgMs ogmb gmegddmmo, gbos gsh-
39600, Hmd (1.3) bmgmols 360836g00mds 36 3Gl ©dmowgdaeo
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&-1;.3635 3690800, BOEsE, dsOB 0z dgdmbzgzen bowowgms dodwpgs-
Gmdol s6Rg3sbg. 3373300, Ged (€.} s {Na} 3603 F50mbzg-
300 booegms g-hod{]fi 309000 ™o beOswo dodpggemdss. wb-
©s 3939600, Hd

lim M§, = lim Mn, = ME. (1.4)
n—eo

n—so0
dstrogs(3, 30bsawsb
1111_1)2 £ ()21, (0), k=1,2,.,

sdogymd (1.4)-0b 38 30(3980Lbsmz30L  bszdscrobos  3shggbmm, ed
690030960 k=1,2,...-o301

lim Mg, > Mn, . (1.5)
n—eo
331 335m, I
c= ml?xnk((o) < oo,
godzsm, 0 s
Ar={o:8y(@)>ni(w)-€}.
gobsorsb lim €, (@21, (0),

sdoghmd A TQ ©s

Eu(@) =&, ()1, (0)+E&, ()] (®)2E, (W), ()2
2 (M, (0)-#e)l, ().
0930 399m30996900m dserBogo F9dmbzgzemo Loworol dsmgdsdogm-
G0 mmEobol 030l9350L, ©s3FgGm:
M§n2M&nIAn M€l X, =Ml -eMI, =Mm(1-I3 ) -
— SP(A,,)=MT‘|k-MT‘|kIKn — eP(A)2Mn-cP( Xn )-eP(A)). (1.6)
(1.6)-30 %96 N 3ozgslfGrogmm co-lsjgh, bemmm dgdrgy €—0-
boggb, dogomgdm (1.5) g ermemdsl.
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30dzsm, sbms =0 s gsbzobommn MNi(M) Bgdmbzgzomo Lo-
ool bapgmse
@), ogn (@<,
n"(w)=
N’ o0 le(m)=°°

d90mbggz0m0 bowagg. 33355360
lim ME, 2 MY =ML, @yt + NP{O 1M, (@) = o0}

3900
lim ME_,n = Mn,. A

n—so0
33335650, sBsmstyngome  Igdmnbggzemo bowawggdolsmgol ds-
0995803960 mempobo  gsblsbmgtrnmos. sbms gsesgopgm Begse
B58mbggz0%g. 300390, E(M)-3980b393000 bowowgs, berwe
§+ (w) = g((’))l{m:é(m)ZO}
s
£ () = [E@) z(@yeo;
dolo sgdomo ©s eygmgono bsfamo.
bowos,
&(@)=E" ()& ()
s, 396 sdals, gl FsMmdmeanbs 5OMmsEIAMmNs.
336LOIBRIMS 1.3. E=E(®) Bgdmbzggomo bogowols  dsogdsi@o-
3060 mmpabo gfmegds
ME = ME' - ME™ L7
éo3bgl, oz gemo dsab(y ME" s6 ME™ Lsbergemos. 83 dgdmb-
393500 33mdg6, B3 M¢E ds0gdshogd0 mmeobo sGgdmdls, sbv
336LsBmgtmas. orggo ME'= ME=c0, 35806 s38mdg6, Hm3 ME
36 56 bgdmdk.

336LOIBRIGS 1.4. 30ihy300, GO E=t(m) dgdmbgggomo Logo-
ol dsmgdsogndo mmeabo LesbHnmas, oy ME" <oo 8
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M&_< oo, (3bs0s, G™I M& Lsbergmos 3580b s Iberagmme ds3ob,
Gogbsg  Lobdmmos MIE[, Gog 3s3mdmobatrigmdls € =E* +&”
Fo63megabowsb ©s J3gdmo dmggsbogmo V' ogolgdowsb.

330980 3mM0 mewabol 1.3 gsbLabma@s 3megddmeas, G-
365 E(m) = E' (o) - & () ©sdms  gMmsEIAmas ©s 833900k
dsemom ME” ©s ME -psb ghm-ghmo 33063 Lsbtrmmos.

§2. 3503J3SS03IAH0 LMRLN60L 0N301L,IdIdO
Bgdmo  396LsBmge e Mg dsmgdsBo3n® mEobl 843l dgdeg-
a0 oza0lgdgdo:
I. gojzsm, C 3xnwdogo bowowpgs s M& 36 gdmdl, 333ob 361~
g3 s3égogzg M(CE) s
M(CE)=CME. 2.1)
R33G3INBIBS. IsérBoge  Bgdmbggzomo  Lowowobsmgol  (2.1)
33830390 (3bsos (ob. mzolgds 20y,
30 dgsm, sbms
E(@)20,8,T€,
bagos(s En dsérogo dgdmbgggomo Loowggdos s C20.
gbseos, C&nTCQ s, 350sbswady,
M(CE) = lim M(CE, ) = Clim ME, = CME.

begee Idmbggzedo mbps gsbzobogmm E=E"-& §o®dmeag-
6s s, 33sbmsb, bes Fg93608bmm, Gm3 wirpgdan C-mzol
(CE)"'=CE",(CE =C¢,

b edrgmgomno C-ogols
(CY'=-C& ,(CHY==Cg" A

II. 30dgs0, E(@)<N(w), 35306 MESMM.
0d sb60m, G o -o<ME, 35306 -o<MM s ME<MM s6
o MN<co, 35806 ME< o o5 ME<MN.
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RIIGINGIBS. o 0<EN, 33806 ME s MM gsbLsbmgdg-
03 3 MESMMN B mmmds 338mdwobstigmdls 0bggatomol gs6-
368900086, gogzem, sbms ME>—c0, 35806 ME <co. oy E<n,
3806 E'SN" s E217, s30md M1 SME <co. 3sBsbsesdg, MM
a36bsBmgmmas s

ME=ME-ME "<Mn'—Mn=Mn.
sbsgmmgoncse gsbobomgds ol dgdmbggzs, Gmeglsg MN<0. A
I oy Y t< 36 s98mdls, 3530b
M < Mg

R33G30GIBS. gobsowss —[E<E<E
9090006 333m3abstrgmdls, Ged

—ME/<ME<ME

, sdogymd, I s II mgals-

,  90. ‘M&‘SM‘&‘ A

IV. oy Mg 36 lgdmol, ds3ab gmggmo Ae F- “bsmgols 86 bgdmdls
MEL; o ME Lsbérmmos, 35806 MELL sgtgmzg Lsbtrgmos.
33830908 399m30b6stymdl II ;mzobgdowsb ©s 0d gsjdowsb,
6md
EL)'=ET, <&, ElL)=E&1L<E. A
V. org & o M straqetrgmagoono 358mbzgzomo bopoeggdos b
oligmos, Gmd M‘&‘ < M,M‘T‘l‘ < oo, 33306 M(E+M) = ME + M.
RIGINGIBS. gmigem, €20, N0 s {E.} wo Ma} JsOBo3
d93:mb39300 Lorowgms obgmo d0dwpggtimdgdas, G®3 &nTé, ﬂnTn.
20 030lg00L  dsgmoom
M@+ ) = ME, + Mn,
s mEabols 336dsaB)9d0l bsggndggmby sgfgdm:
METME Mn,TM
s, 333sbssdy,
M(E+n) = ME + M.
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M| < oo, M| < 0o Bgdmbgass wsagzebgds Bgdmm gsbbogmaemy,
o7 333030906090 03 3Bl Gmd

&L -8 ,m='-n", £ <fg

s & <[

VL o5 § @ M adorggomgdaemo Bpdorbgggomo Looregbos, Ger-

dmmaz geshboser JsmgdsBognéo mmmobo, g.o. MIE[<eo, Mn|<co,
35306

, M" <M
, N <. A

Mén= MEM. (22)
R3IGINGIBS. o & s N @sderzopgdgmo dstrgago Bgdmb-
393000 Loopggdos, ds3ob
MEN=MEMN (ob. 50 o30bgds).
8373350, Gd £>0, =0 s 3sbzobommmo dsdBog dgdmbgg-
3000 booegms dodwgz@mds

L=y 571

—_— _ ()
k=1 2" {m:%«i(w)sk (@),

)

2
2 k-1

M@= —1 |

_ ().
k=1 2" {03=Tnl<n(w)sk

27}
€ ©s M 998mbgggon Loeogms ©33me008ewmdol as9m
MG, Ny =ME,Mn,.
306500056 &,,Tg, nnT’n, s3o™d &y Ma T&T] s ME, N, TM&T]
sd33560000, (2.2) Foamemds 33830390 gmas  strstrgmgomo &
©s 1 9990b3930m0 bowowggdobsmgol. 6gd0ldogho 60360l &-Ls s
N-030l 333mz0996960m
-8, =T - e
En=g" " - &M —-EM +&M")
(963 qbsb.
€ 8) Fgomo mederggorgdymos (M, M) Fygormobogsb.
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oaoéma
MEN=ME N -MEN-MEN +MEM =
= ME" M -MEMn - MEMn' +
tMEMN =M -ME)(MM' -Mn")=MEMn. A

dygg0. o9 €L &, ..., En ©sdmz0989mo s bsbémmo dsmg-
BBogndo memwpabols 3jmby d9dmbzggemo Lowawggdas, dsdab

M E_,1' &2' e * &n =M &1' M &2' Y | gn-
3084300, Gd Q.FP) bogesgby asblsbma@mmo B9dmbggzo-
00 bowowol dgbsbgd gedmmdnmo Msodg Gobswswgds F9ddséagos
»P — 000J80b sqomgdmse® (0.8) 96 ,,1 semdsomdon®, orm od

O Fgodomans E bodesgmg, bspsy Fobsspgds dwstos, bygom-
3%60 P bmdobss: P(E)=0. gobsowst P(E)=0 6036s3s P(E)=1
Bormmdsls, sdoBmd E=Q\E 03 ® Toodomos Lodtsgmgs, Gm-
Igmasmgol Gobseswgds F9ddstoB0s. Jzgdmm dmggsbogmo  dsmgds-
Bogao mmpabol begoghoo mgoligds bfmege ©s3zs38060gdmmos
»P-000Jdols sm30mgdme® (0..) (36985Lmsb.

VIL o E(@)=0 (m.s.), 35806 ME=0.

RIIGINGIBS. oy 4 deBogo  dgdmbggzomo  Lowoggs,
E=3 %0, (@) s x20, 35306, Jo6edol dsgmoo P(A=0. gb

k=1

3o 60Tbsgl ME=0. mmzo E20 s 0<N<E, Lssy M Jstrogo Bgo-
obggzomo bowowgs, 3sdab N(W)=0 (0.s.) ©s MM=0. 3s3sbswsdy,
3500935804760 mmEobol 336LsBEgol dsmmom ME=0. Bmpsco Fg-
dnbgg3s s0y3ze698s asbbonmby, 0 asgomzgsmolifobgdm, ™I
E=E'E s &7 <[f, € < ms =0 (@)

VIIL. o &(0)=N(®) (00.5.) s M‘§‘<°°, 35906 M‘T]‘<°° s
ME=Mn.
R3IGINGIBS. gogzsm,
E={m:§(0)zn(w)},
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35306

V s VII ;30589801 dsgmom  s3§ 9600

ME==MEI;+MEL . =MEI; =M.
35303

MnI; =0,
3dogmd V mgolbgdol dsgroo
ME=MnIg+Mnl.=Mn.

IX. 30d300, E(@)20 s ME=0, 35306 & = 0 o. .
R33IGINGIBS. Fgdmgommm spbod3bgdo:

A={0:E(0)>0}, A= ={0:E(®0)> 111},

gbewos, GmI AHTA s 0< &IAH < &IAH .
3dogymd II mgolgdol dsgmom
OSMQIA <SME=0.
353sbs0sdy,
0< ME_,IA > 1P(An).
" n

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

dgmery dbkog,
lim P(A,)=P(A),
n—sco

sdogymd P(A)=0.

A

X. godszsm, M‘§‘<°°, M‘T]‘<°° ©s 6330L30gho A€ F-mgols

MEILSMN]I,, 35806 E(W)SN(®) (00.0.).
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R33&30GIdS. gmdgsom,
B={0:{(w)>n(0)},

35306

MnIg<MEIg <Mnlp
s, d5dsbsrasdy,

MEI =M.
V' »g0lbg80b dsgmom

M@E-n)Is =0,

beagoen IX ongoligdol msbsbdsee
E-Ig =0, (.5.),
bsosbsy dogomgdm, 63 P(B)=0. A

R3I3I30L 06SHIB3HIR0. hggb dogh bBgdme dm(3gdnmo dsmg-
ds0g9M0 memrabol 3s6dseBgds Lbgs 36 oGl Gs, o 36 mg-
3930b  0bBgacsmo E=E() 5broest P smdsorgo bmdol do-

ds6m. gdgaol ab@gatemls E(w) 3963000086 sbodbsggb hggy-
gdcog IE_,((O)P(d(D) o6 IE_,((O)dP(O)) boddemmemmo, sby G0,
Q Q

M¢ = [E(0)P(dw).
Q
93930l 06gaGsmo, asgdgmgdgmo A badGsgmg by (Ae &),
3960bsBmatgds Gegmey E(O)IA(®) gmbieopst abggatsmo, g.0.
[ E(@)P(do) = MEI, = [ E)I, (®)P(dw).
A Q
sbems  sgndzsm, Gmd (L2, F) Bm8as6 bogh(39bg a96Lsbmg-

Goemos 6900L8ogMo G-Lsbtrmmo L Bmds, bemme E=E(m) F-%b-
dsos. 39 dgdmbgggsdo IE_,(O))],L(dO)) m9dgaol 0bBgademo  gs06-
Q

Lobmagtgds 0dsgg Fgloo: msgosdomggmse as63bsbmgMsgm ab@ga-
Gagls dsdBogo Bubiseobsmgol, bemmen bmgse Fgdmbgggedo go

[E(@udm)= [§" (@udo)- [& (o)u(do)
Q Q Q
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ROAdmon, 09l0 J.g+(0))u(d0)) Qs j’&‘(m)u(dm) 0bgatrsmo-
Q Q

b gehmo doabz LaliGmos.

3309330460 sbamabolsmgol 360dzbgmmgsbos dgdmbgggs, Grer-
qbsg (€2, fF)=(R("), QS(H)), beoagme -gmgdgaol N-3s6Bemdacmgdosbo
Bmdss. 83 Fgdmbggzsdo I EX)U(dx), X=(X1, Xz, «.. 5 Xp) 0b6B73-

R

Aoeols s@b0dbagab

[Ex)dx 36 (L) [o [E(X Xy 5000 X, )dX; X, Lb0BBergmer0r0.

rRM —o0  —o0

83 3065L 309  sBb0B3z6sL Bsimdgh adalsmgol, Gsms mgdgaol
abdga6emo 3sbslbgemb 0dsbols 0bggamsmobsgsb. ormgo L magdga-
bgomdogbol bemdss, Gemdgmagg Ge6dmgdbogmos F(X), X=(X1, Xa5eeey Xp)
3716 J(300Ls396, Bs3ab I&(X)u(dx) abBgatemls fmegdgs mgdga-

R(“)

bgomBogbol 0bFgacsml s smbodbsggb (L-S) Ig(x)dF(X) Lod-
R(n)

demmo, Gsoms 030 asbslibzemb 0dsb-bomBogbol
(R-S) I&(x)dF(X) 0b93650bsg 6.

R™
30350,
A=|ay, by)x...x[a,, by),
3590b
/{ EO(dx) = [ECOT, (Ou(dx) s  [EOT, ()(dx) -0k

R(“) R(n)

bapzgmere s3fgtom:
bn

by
[ JE(X X peens X, (DX X )

a4,

o) F(X)=X1X; ... X, 33806 WL Bm3s Bggmmgdéong gdgzol n-
336Bmdagmgdasbo  bmdss R™-30 ©s WXy, .., dx;)-ob Bsggmse
©s3(96m ocsmee dx; ... dx,.
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§3. 36335RM3OL NAM&SHIIIS0

0535983030 ds:gdsBhogndo mmeEobol 60360l 4393 brgeaby
aosligmol @G0 0gmegds, Gmdmgdon dsmgdsBognéd  sbsmobBo
(36mdogmas Jbemgmbado s dsgmGotgdnmo Ggdsmdals bebgem-

Foegdoom.
0MIMGI3S 1. (gmergds BeboBmbgo 3Ggdsemdol Fgbsbgd).

o 0<E, TE, 85306
lim Mg, = ME
n—yoo

36, M3 0gogge
lim [ & (w)P(dw)= [ &(@)P(dw).
Laao) Q
RIIG30GIBS.  306mdol  msbsbdse, 0<E& <&, sdogmd
0<ME, SME o

lim ME,_ < ME. (31)

n—eo

sgsgodbodmon n, n=1, 2, ..., ©s &H(O))-mao'ls 8353mm  oligmo
3615956gmz00  dsdrdog dgdmbggzom bowawgms &fl")(m) 300936~
3s, 603 EX(0) TE,(w), Geogs k—roo.

sm3zbodbmm M, = {Elil)é&f‘k)((ﬂ)
aboeos, H@I My dsGBogzo dgdmbzggomo bowowgs s

0<n, =maxEX (@) < max EFD(0) =1y,
1<n<k " 1<n<k+1

90. Mk d03q30mds dmbegmbrtse Bewswpos. godzsm, 1l(i_>n.1nk =n.
gmggmo K-ogols M, sdogmd
lim Mn, =Mn < lim Mg, . (3.2)
k—oo k—o0

399092, Gerge NSk, 35306 &f]k) <M <M;
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sbms K dogslbferegmm o0-396, 33946908 &nST] gm39mo N-ogols,
booesbsy ©s3Ftm €SN s MESM 1, Gmdgmog (3.1) ws (3.2)-

06 gemse 333dmg3l 0gm@gdols ©sdd) oigdsb. A
Jaoggo 1 oy £.20, n=1,2,3, ... 35306
M3 &, =3 ME,. (3.3)
k=1 k=1

RIIG3INGIBS. fj €. FgPog0b ggPdem xsdms M, = &,
k=1 k=1
303093638 33d5gmagamgdls 30639mo Mmgm@gdols 306md9dls, sdagmd
limMn, =M lim n,,,

n—oo n—oo
gb 3o (3.3) Hmmmdols Igmégbsoto Rsfgdass. A
306dme, oy
Ea(@)=E(O)I, (), E(®)>0,

s AneF, n=1,2,.., ANA=D, iz, U A, =Q,

=1

3530b

[ E@PE®)=Y [ E@)P(dw).

Q j=1 Aj
38600 980G, godsse,
AecF s A=J A; ANA=D, i#j,

j=1
35306
[ é(m)dP(w)=il [ E(@)P(dw).
A n=l4,

303603600
Q(A) = [ E(m)P(dw), (34)
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dsdob
Q(A)=2 Q(A)).
=

89335600, LodMsgmol gubdizos Q() ogmswse  swagogdos.
seegomo  dgbsdhbgzos, G™M3 gl mzolgds Ledstromosbos, s3¢gm3y,
6gd0Ldogto  bodbols E(w) d900mbggz0m0  Lowowols  dgdmbggzedo,
g0 ME Lsbtrmmos.

Foggo 2. oy MM Lsbrgmos s Ay, =1, 2, ..., brmdogem-
dsms olgoo 303rgatmdss, Ged AdD 35806,

limMnI, =0. (35)

nosee
R33G30GIBS. ory (MM <o, 85806 M <eo. | Fohdegewe-
306oo M, +1M, x80b Lsboo,
bagos(s
N, =ml,,, 1, =Mz,
35806
Mn|=Mmn,|+ M| @ 0<n, Th.
30639000 0getrgdols dsgwom
lim My, = M[n.

sdogymd limMmn, =0

n—se
3Jgesb s
MnI, |<MnI,,
BOEendorsh 3s8m3obstgmdl (3.5). A
0MIMGIBS 2. (mgdgaol ogmegds dsgmtotgdamo  dodwgztim-
30l 3653s0mal Bglabgd).
]
lim g, (0) =&(®) ()
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Qb
€, (®) <n(w),

bsss Mn<eo, 3s5dnb
lim M&n =ME. (3.6)
n—eo
RSIGINGIBS. gmzggmo segdomno € Gobzobsmgols
A, ={o:supg, (0)-&(0) <&}

m>n
bmdommdsms 308wggemds obgmos, Ged A, lo.
8903,
&n = anIAn +anIXn
®390L Fglsoggdgdo Fggsliogds slig:
&IAH —eSIAné’;n S&IAn +€,
_nIXn S &nIKn S nIKn .
Lsa@sbsy dogomgdm:
E-e-&I —nl; <& <&+e+ml; &I,
ME —€e— ZMTIIK,, <SME, <ME+e+ 2MT‘|IXl1 . (37
(3.7)-80 gomsgopgm brgstrly, GmEs N—eo ©s asdmgzoggbom 3o-
Gzgmo ogmegdel 39-2 Fgrga, dogowgdm:
ME —g < lim ME, < lim ME, < ME +¢.
n—>c0

n—sco
gobsosh €>0 6g0ldogho  Go;bgos, sdgesb dogomgdm (3.6)-ob
538 go(390sL. A
dyggo. o ‘E_m‘ <n, lim&ll =£ s Mn)P<co, p>0,
n—see
353d0b M‘&‘p <o (s M‘én —&\L)O, G (3s N—oo,
338 go3gd0bsmgols Lsgdseobos dg360dbmm, I

E<n, [, & <(& +E)" <@n)’. A
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§4. 233330L 06STIBFGHIOL SHLMIVIS IGHSRX IVI3IS(MdS
godgem, E(0)20, WEQ. GmamtE 30300, Q(A)=I E(w)P(dw),
A

AeF boddsgmol  gubjos mgmspsre  seodondo  bemdss. sbems
39h396mm, Hm3 Q(A) Bmdsl 543l P-Bmdol 30dstron  sdlimgaydye-
e 97y308mal dgee 360dzbgmmgsbo mgolgds: oy P(A)=0,
3806 Q(A)=0, AcF (gt ogolgds demgemgre  Rsoffgdgds  sby:
Q<<P). stronms(3, 3mzsm,

=2 x I, (®)
k=1
dse0z0 sEgsegmgomo gmbjioss ©s P(A)=0, 35306
Q(A)=M(I,) =3 x,P(A, NA)=0.
k=1

30d3sm, st &} SGg3gmgomo s bEwseo dstrBog ogb-
Jaosms aligma 30degzemdss, Gemd én T&Z 0, 85306 derbergymbey-
0 3658s0md0l mgm@gdol dsgrom
QA)= ML) = lim M, 1) =0,
306500056 M(&HIA)=0 gmggeoo n21-mgobs. A

89335600, Bggb 3ohzabgm, M3 Lsbergmo Q(-) Bmdgdo, G™I-
@gdo 8magds wodgacl obhgatemon, sdbomadatse afdzade
gogoms P Bmdols 30dstrio. orgédy segomo sj3b dglsbodbsg 3g0-
Grbadmem gdmnmadsl; 6gdobdagto vV (Labemmo) Bmds, Gmdgmaqs
Sdbergrdgdse 9Fg3980s Gs0dy L Bemdols dodstrom, Famdmoargoby-
3s mgdgaol ab@gatemon. gatem babdere, sogomo szl I5dwmga
0906938k,

GORME-603MR0I0L MIMGHIS. 30igs0, (Q, F) bmdse bog-

639t deo3gdnmos ™Mo V s U Labdygmo bmds ©s, 33sbosb,
V<<U. 35306 s6g3mdl sGoedrygmgono bsbenmo bmdswo 0bdga-
ég0s0 () ogrbiios oligmo, Gm3
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V(E) = | f(o)u(do)

4mggeno EecF LodMsgemabsmgols.
f(®) gubdios ghmseg®mas 0d sbGom, G0d oy

V(E) = [g(@)u(dw)

bgd0bdogmn Ee F. -0gol, 35806 f(W)=g(®W) mongdol yggmasdh L-

bemdom, g.0.

p{o:f(w)~g(®)}=0.

A30Mb-603me0dol 0gm@gds LsdsGomosbos sa@gmzgg 0d Bgdmb-
3035003, GmEglsy V @ WL O-Lsbegmo Bemdgdos s V<. o3
3900b39390 86 Mbrs Imggmmpgm, A3 (W) gnbiaos syEomg-
s 0dbgds obiBgacgdawa.

(W) gnbi0oeb 9fmegdgh V. Bemdol Go@dmgdmel L Bmdols

3033600 s 3mb0dbs3z90 ::v((l)) Loddmeomno. gv((l)) 3960bsBm3-
u H

6988 ombobor Ibmmme bmemgsbo L Bmdol LodMsgmgdeg bo-
Bboo.

Pe(-)-ob 3bmgogdyadee 9Fy3ad0 asbsfomgdals as6Lsbmgmgda-
©sb ©s Bgdmm dmyzsbamo GaEMb-603meadol mgmEgdast 3sdmad-
©0bsegmdls, Gmd Pe() Gmgmé smdsorgdo  bmds (RM, 8M)-
B0, Vb neee 9Fy380 gmgoms mgdgaols I,L(n) b0dols do-

dpP
360, bergmen 1 (X)=d7(i)(x) a06sfamadol Lodygtogy — 3s6Le-
M

Bogfrgmo bmegsbo mgdgaol Bmdol LodMsgmmgdwoy.

fe(x), xe R™, 396sfomadol badzzdaggl o43l sezomsre Fglsdh-
bgg0 z0lgdgdo:

1. f(x), xe R™ 3965Gomagdols Lodyzogg sGeeygmesomns, 9.0.
fe(x)>0, xe R™.

2. [ f(u™(@x) =P, (R™)=P{w:E(@)e R™M}=1.
R(")
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§5. £235330L 06AIBdHSLTN BGIRIRA)S 3SHRSIIGOL JILIL b

0M3M@A3S 5.1. goggem, Pe(), &:Q—)R(n) d9dmbggz0mo  ggddm-
G0lsgsb 0bemzoMgdnma Bemdss, beme h(x), xe R™ (h:R(n)—)R(l))
deadrgmmols sBGom, Gsody bedspo gubiz0ss, 3580b

[ hE(w)P(dw) =[ h(x)P;(dx), Se B® (51)
£'s) s
33sLmab, dud3bgbs s dstrpgabs Ibadiggdo gEMEGMPmsE SOLg-
3l 86 o6 sOLgomSL.
3060, 1. oy S=R(n), d530b
Mh() = [h(E(@)P(dw) = [ h(x)P(dx). (5.2)
Q

R(“)
2. o n=1, S=RY, h(x)=x, 3s306
M{= | xP; (dx). (5.3)
)

R33®306335. oy Se BM s h(x)=Is(x), 35806 (5.1)-0k 3s-
Gxg00s dbsery Pe(S)-0l Bogmas, begaer  dsersbgbs P{w:{(w)e S}-
ob, 353653 Pe(-)-ob gsbLsbmgeol msbsbdaog

Pe(S) = P{m:E(w)e S}.

0beogedm@ol  dgdobzgzedo  mgm@nds  ©sddgogdmmoas, 6

0dsl 603bogls, Gmd mgmegds Lasdstromoasbos dsGrdogo gnbogdo-

boomgol. @sdmmmb, Bmgsaty gomsligms dmagzidl ogmegdol bs-
356:010056mds . A

Gegmés 30300, Pe(r) gsbsfomgds (3smbsbse  soggds Fe(x)
a9bsGogmgdols ggnb300l LsBgsmgdom. 3308 md, “‘ h(x)P; (dx) wg-
R(“)
3930L  0bBgateml  BdoMmse J. h(x)dF; (x) Loddomeooe  smbodbs-
RrRM
300 @ IFmmgdgh w0da-bhomdoglol obhgatemals Fe(x) gebsfo-
@30l gmb300L 0dstio. 3sBsbawsdy, o E:Q—-R™, 35306

Mh(E)= [ h(x)dF(x), (5.21)

R(“)
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boamer o E:Q—RY, 35306
ME= [ xdF;(x). (5.3}
RO
godgsm, Fe(x), xe R(]),g obgMgdynmo dgdmbggzomo Logoawals
a36sfomagdols g3mbd300s, bommm xi, k=1, 2, ..., E-L d6093bgmom-
35008, 33sb0sb,
P =P{0:§(®)=x,}=Fg(xi+) - F(x1),
3s530b
Mh(€) = | h(x)dF,(x)= 3 h(x;)P;. (54)
RO i

306dme, o h(X)=X, 3s90b
M§=Z XiPi-

sbems, godzem, Fe(x) gobsfomgdol ognbiost geshbos Lodgg-
cogg f(X) s go.

F;(x) = j f(t)dt, 56 fe(x)=F'(x)

00mddol ggzgms X-mgzol gdgaol bemdol dodscren, dsTab
Mh(€) = [ h(x)f(x)dx, (5.5)

RD
90. 339a-bom@ogbols 0bBgatsmo h(x) gabjieowsd Fe(X) ogy-
6J00b 30dstrn  Gmeos h(X)fe(X) gnbzool mgdgaol obBgate-
mols.
306dme, oy h(x)=X, 3s80b
ME= [ xf,(x)dx, (5.5Y
R
©3333B 3ogma  (5.5). (3bswos, sOSmIGgMGomo  stBogo
h(x) oggg6i0obsmgol ol Lsdstromosbos. sbems, gmdzem, h(x) s@s-
3695000  bmdso  gubiass s hy(X) sEsgstgmagon dséBog
gbJiosms BO®seo dodrggtmdss aligmo, B3
h,(x)—h(x),
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35806
h,(0)fe(x) Th(0)fe(x).

sdogmd
J(.” h, (X)dFEJ x)= '([1) h, (X)fg (x)dx

Borummdsdo dgodmgds gemsgoege bmgstby obBgademols bodbol
4399 3mbm@mbydo 3egdsemdol ogmgdol gsdmggbgdoo.

Begeo 39dmbgggs doomads h(x)=h*(x)-h"(x) Fo3meaabosb. A
J9bodzbs. (5.4) s (5.5) go@dngmgdo Lsdstrmgasbos dMsgsemo
296BmBomgdols dgdmbggzsdags. sbg, dsgsmomswe, ory
£:Q—>R™
©s
0" Fe (X;5X; 5005 X,,)
0x,0X,...0X,

00030l g39ms X=(X{, ooy Xp)-030L mgdgaol bemdols dodstion, 3s30b

f:(x)=

Mh(€) = [ h(x)fe(x)dx, (dx=dx; ...dx,). (5.6)

R(n)

§6. ®0356-LAORXGNILOLYS VS RVIBIB-LAHOKXSOILOL
0643365 Id0L JIRSEHIdBS

Gt smgbodbge, &(0) Bgdmbzgzomo bopoeg 0bwewm3athgdl
Pe(c) semdsonmdols bmdsl, Gmdgmoag dmogds
Pe(Ix,y))=Fe(y) - Fe(x)
Bommdon ©s (5.1) Fommdol Lsgndggmby wsgfodo:
[ hE@)Pw)= [ h(x)P;(dx)= [ h(x)F;(dx). (6.1)
&7 (la.b)) [a.b) [a.b)

(6.1)-0b 3strgggbs dbscrol obPgatrsemo 60l mgdga-ligomdog-
Lol 0bBgadsemo h(x)- gmbj30006 Fe(X) ognbjiz00l dodstron.

sbms  Fgdmgomme  H0dsb-bgom@Bogbol obBgadsmols 3sblsbmg-
6, mIgmog Fo3msaagbl 3s6bmasgdnmo Rggmmaddogo Godsbols
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ab@gadsm@o xsdgdol bogsdl. gebgobomma [a,b) ob@Bg@gsmols
69039 ©sbsoemgds
a=X<x1<...<X,.1<xXx,=b.

g39e0  [Xiq, Xi) 0bBgegem by sgommo bgdalidogha Ex Toodo-
mo s 8g35030bmn xsdo:

S = z h(E,)IF (x, ) — F; (x,)]- (6.2)

gbewos, Gmd gl xsdo ©sdmgoEgdnmos Gegme; Ex Ta6Bomg-
3ol dg@Rg3ebyg, oby [a,b) 0bBgegemol wsbsommagdsby.

b
©0dsb-bBomBogbol o0bBgacomo (R—S)I h(x)dF; (x)

sl S a3l Bmgeto Ex FohBomgdal 6930L80gGo sGRgzols s
©sgmagol abBg@gsmas dsglodsgrgmo Log@dol bumabsggb j0gds-
©mdobsl, GmEs sgmegol obBg@gsmms GsmeEgbmds NlslGmme
0boEgds (33 asblebmzMmsBo o6 oMol sygomgdgmo Fe(X) ogemls
350b(30083506(3  38bsfaemagdols 36300, ol Bgodemgds ogml bgdobdo-
960 Ibergmbagto G(X) gbjios. Bgymmagdeogo G0dsbol obggats-
mo dgagodmos asbzobommen Gmyme3 3g@dm dgdmbzgzs H0dsb-

bomBoglol abBga@smoals, orgge G(X)=X).

0306335, oy h(x) 9Fy3980 FnbJaoss, 35806 eogdga-bgommdo-
gbol abggadsmo H0dsb-bom@Boglol obdgadsml gdmbgggs, 9.0.

b
(L-S) [ h(x)dF(x)=(R-S)[ h(x)dF(x).

[a,b) a

R33G3NGTIBS. godzem, {thy(x)} 6900Ldogm sdrBog ggnbizosms
3cberBmbyy@o  dodrgztmdss  gegdso h(X) ogub]i300bs 396, 85806,
Gmymey 3oom,

(L=S) [ h(x)dF;(x)=lim [ h, (x)dF;(x).
“_)N[a,b]

[a,b]

30650256 9303 -bhorodhoglols obhgatemo afggade Babdsoo-
bomgol gmggmmgal s6lgdmdls (shggbgm!), sdogmd dols 3s6Lsbmg-
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530 Rggb dgagzadmos h(X)-ol bs3zmse sgomme ™o h:(X) ©s

h:* (X) dsdrBog gb0sms dadregatmds, 3sblsbmg@mo dgdroga-
bsoMse:
h, (x) = h, = suph(t), X€ Ak = [Xi1, Xi),

te Ay

h,(x)=h, =infh(t), x€A= [%e1, %0,
k

(boros, GHmI h:(X) s h:*(x) b mbydoe  30gdsw0s  gBmo
s 0dsgg h(x) gubjio0bsgab s, 338sbswsdy,
(L-8) | h(x)dF;(x)=

[a,b]

n—yeo

=lim [ h,(x)F;(dx)=lim [ h (x)F;(dx).
[a,b] "% a,b]

353653 gerggmo &ke Ay Fo6@omoalismgols
h, <h@,)<h,.

353sbogosdy,
[ b, (0)dFg(x) <

[a,b]
< z hEOIF (x,) ~ F: (IS | b (0)dF; (x).
= [a,b]

9L gdmmemdgdo 338303908 ™M0gy 0bBgatsmol msbsdmbggzsl.

60356-bgomdogbols  0bBgadsmo  qfyzgdo 8(X) gnbizeowesd
dglsdmgdgmos o6 gdmbzgmegl  mgdga-bomBoglol ob@gamsmls
Absbegmm  Log@dob  0b@gegemby. dstrmgsg, G0dsb-ligom@og-
Lol ob@gacsmo R(1)=(- 00, 00)-Fo gbolsbmaztgds

o b
Ig(x)dF(x) = alilg, j g(x)dF(x) @omemdom,

b—oo

org30 gb begsdo sOLgdmdl s Lslirnmas. dsa™ed, dgodergds deb-
©gl, G»3
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) b
J|gC0laF(x) = lim flg(ojdx = e,

b—seo

90. ‘g(x)‘ s, 353sbssdy, Z(X)-(3 o6 360l obBgamgdsro mgdga-
bBom@ogbol sbGom. skgmo dsgsmomngdo (36mdagmos. dsgsmmomse,
Tsinx sin x

oo

dx obggatrsmo sOLydmdl M0dsbols sBeom, I
0o X 0
Bgadsma go — 6. dsaesd oy g(X) ob@gacgdsmas madga-LBom-
Bogbols sB60m, dsTob, (3bsas, mE0zg 0bBgaMsmo gMmdsbgol gd-
obggzs. s3a35650, NFy398) BNbJosms gmsbo, GMIgmosmgols s6-
Bgdmdl s Lslidrmos G0dsb-bgomBoglol s@sbsgnmdogo ob@ga-
Gsmo F(X) ggnbjieol dodstrm, dmogzegl mgdga-bgompagbol s%-
oo, F(x) ognbjiool dodstrn 0bBgacgdse Fy3ad Kubjiosms
3esbls.

dx ob-

X

§7. a(M3I6SIS0

é dgdmbggzomo Lopool n-géo Gogol dmdgb B o {ﬁm;gabo
ME"-L. (5.2) BmOdImol msbsbdse

ME" = [ x"dF(x).
R

(1)

oy Fe(X) oolgtgdygmo dg8mbgggomo Lomawal gsbsfogmgdols
396J3088, 85806 (5.4) gmGImal dsgmom

ME_," = z Xinpi,

bagoss
pi=P{w:§(w)=xi},
boamer oy Fe(x)-b goshbos Lodggtagg fe(x), 33806
ME" = R!n x"fe (x)dx.
£ 998mbgggomo  bowowol N-gHo Gogol s3LeomaG o
dm3dgb@o gfmwmgds M\& "L, smg6086ma ME=a.
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n-g60  Gogol 39gbBHedsmydo dmdgbgo {ﬁmggaba
M(E-a)"-b, bower n-géo Gogol sdbmmadgeHo 396HGs-

mado Imdgbdo — M‘&—an-h.

dgmey (ool (39686 3mdgbdl gfmemgds € dgdmbggz0ma
Lopoeol @ob3ghlbos s sm060d6gds DE Loddommno, g.0.

DE=M(E-a)’.

©ol3gAboowsh j3sedeg e 5zt /DE jo gfmmgds LeBu-
Smem 333033 mo gepsbas.

G9bodgbs. alidg@bos seals gsbsffogngdols ,,a803868)mmmemdal® be-
9. ob foggby gomgnmmgsbo dskol gsbsfomgdol obg@zo0ls dem-

32680 Bmmos. ob3gdlos Fgadmgdmes 3s6339bsbrmgems slgos:
DE = min M(§ - b)?.
3303, 30bsosb bz-Zng 393l d0bodsem @ 360dzbgmaem-
3sls, Gz b=ME, sdond
DE=ME” + mbin(b2 —2MEb) = ME? — (ME)>.

o3 gsJBoesb 3s3cmBabs@gmdl, Gmd b=ME @ogbgo stol &
998mbggz0mo boworol Lamzgogbe Fgislgds (Bosbenmgds) Lsdas-

e 33906058 nmo sBMHoo.

©oli3gebasls 83l dgdregan mgolgdgda:

1. DEX0 s DE=0, 35306 s Fbermeme 3sBab, Gmwgbsg oG-
bgdmdl obgmo dnedogo ¢ Loporg, Gm3

P{w:®(§)=c}=1.
©398) 303908 333mBre0bscgmdL dsmgdsogmto mmeabol IX mgo-
L9036, Gswasbs(y
DE=M(E-ME)’ @ (§-ME)™20.

2. 5360’[5303(‘)0 ¢ dyedogobsmgols
D(cE)=c’DE, D(E+c)=DE.
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3. oy Ei, €5 oo 5 En ©sdmg0qdgmo  dgdmbggzome  Loro-
99005, dsBob

DE, +E, +...+§,,)=é DE,. (7.1)

R3IGINGIBS. s3dogmm (71) oBo Esdmrzoegdgma &
©s N d9dmbgzgz0m0 Lopowggdolbsmgol. bmgseo Fgdmbggzs doowy-
3s 0bmdiool Foboo.

33sd3b

DEMM)=M(E+n)-ME+n))*=M(E-ME)+(n-Mn))’=
=M(E-ME)*+M(n-Mn)*+2M(E-ME)(M-Mn).

Goasbs3 & s M 9980b393000 Looeggdo ©sdmm00g39mos,
sdomd E-ME s M-Mn s36gmgg 03317 3000989m000.

3535089y,

M(E-ME)(n-Mn)=M(E-MEYM(N-Mn)=0.
33dmgmgamme  dsmgdsogn®o memeobo s ©oldgebos Bemgo-
960 35dmbggzomo Lowowalsmgol.

353520000 1. godzeo;, € dgdmnbggzomo Lowowg 365 ommgday-
mas bemAdsgmydse N(a, GZ).

335d3b

ME = ]: tfy ()t =

Ite W dt+a=a

or_[,”‘[ a)]d sl :

—a)2 v

o 1 ( 02
D§=_{°(x—a)2 Gmexp[— ch2 ]dx yrdh [te 2dt=c

3360350, beaddsgm@o  gebsfomgdol a s o’ 35618998900,

2

Bgbsdadolise, dsmgdsBognmo mmeobols s ©olidgelbool Bmeos.
3332000 2. g0dzem, E=S, d0bmdosprgdo Bgdobzgzomo bo-
©oEgs, 9.0. 335890008 GamEgbmds N ©sdcrl009d9m MG Bgeg-
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2086 (308d0. Ggme3 gogom, S, [stdmseagbl N gHmmémagse
Qoam:janang ©s ghom0 s 03039 3050%’0@3601} djmbg dgdmbgy-
300 Lopoggms xsdb:

Sn = =§1 + gl + ... +§m

bogos(s
P{a:g; =1} = p, P{:§; = 0} = q=1-p, j=L,n.
bseos, ™I
M§j=p’
beogom
Dg; = Mg’ - (M§)’ =p - p’ = pgq.
3d0gmd

MS, = np, DS, = npq.

3333820000 3. godgem, & Fgdmbggz0m0 Loowyg asbsFomadam-
mos 37ebebols jsbmbom, g.0.

k

P{w:E(w)=k} = }l:'e—*, k=0,1,2,...
33%J3b
oo }\,k -1

M k— =le™ A,
&= 2k, Zkon

k s —_
DE = ME’ —(ME)” = k”‘ et 2= S RED gy
k! k=2 k!
w LK
+Z&'e_7‘—7»2=7\.2+7»—7»2=7».

k=0
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3333820000 4. godgsm, & Fgdmbgggomo Lowowy as6sGomgdey-
05 036358 [a,b] obBgezemby.

33°J3b

b
jmh=a+b.

ME =

b—a,
b 2
D§=M§2—(M§)2 =L."dex_mz
b-a, 4
_b’+ab+a® (a+b)’ _(a—b)’
3 4 12

353320000 5. gojgsm, é d5dmbgggomo Lopool gsbsfomgdo-
b Lodggdaggs

7"0‘ o—1,_ -\
_— x>0
fe (X) =1T() e X (7.2)
0, x<0

Loz 0>0 (oo A>0 3561009809008, Bergne

I'la)= Ixa_le_xdx — 3935-g3m6(3009.
0

as6sfoemgdsl, GmImol  Lodzztoggs (7.2), gfomgds gasds-
a06sGomgds.

33°d3b

(X(X

= 1 % o INoo+1) _ o
ME= Ir() Caret ¢ T

oo Xa+1 A 1
ME® = [——e™dx = jx““ “dx =
o ['() AMT() o

AC() A

F(oc + 1) o(a+1)

o
, DE=—.
AT (o) % ¢ A
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§8. 3(M35®N05GNS. 3MAHISGONL 3(MMIBNBNIGSN.
‘ASMLMdIB0
F06s 3s60a@sm0b (7.1) gerddnemol ©sdBgoigdolsl @sagzFod-
ws asdmy3gmgsrms M[(E; - ME))(E, - MEy)]. 83 bowowgl gFeregds
& ©s & B9dmbgggomo  bopoweggdol gmgzsMosios s cov(&,,
£2) Lodderwemmo s00603653s.
39603500,

cov(&y, &) = MJ(&; - ME))(E; - ME))].
3Jgsb  dsmgdagogn@o mmEabols mgoligdsms sdmygbgdom -
30000 30150;23600 3900930 RMOIm:
COV(E_,I’ E_,z) = ME_,l E_,z - Mél Mgz-
bseos, ™I

cov(§s, &) = D,
©s b530b3d0ge0 €Ly e s En 3g9mbggzomo bowowggdobsmgols

D<&1+..-+&,,)=gnai+z T covE,E)).

1<i<j<n

(7.1) gm&3gmob ©sddgo3gdolsh 3B39690, Ged o & ws &,
©sdm30989mo  dgdmbzggzemo Lowawggdos, 35306 sgomo sl

COV(&I, &2) =0 (81)

Bomdsl. dgoernbadamo  gdmmgds LsdsGmemasbo 3. dgbsd-
mms, 99dmbggzem Loparggdl dmeol gubiiombsgramo  gsgdodaqs
30 s6bgdmdegl, ds3Msd 3mgstnsos dsaby bymol Femo ogels.

30d300, dsgsmomasw, & s & Esdm7gorgdgmo dgdmbzggomo bo-
09505 ©s, s3sLmsb,

ME, = ME, =0.

33608bmom E3=E,&,. 3baos, & Qs & ©sdmgoEgdama dgdm-
b3g3000 Lomorggdos (3ots 03 FEogosernto Fgdmbzggals, G-
gbsc &1 = const), dsa™s3
cov(&;, &) = ME; &; - ME; ME;=ME,"ME, = 0.
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393386000, 017 cov(€, &) # 0, 3:306 &, Qs &, 3530393000

boorggdo ©sdmgoegdnmos. & s &, 3gdmbggzom Logopgmns ©s-
dm gogdamgdals Baolbol Mobmddog dsbsbosmgdmse  asdmagg-
6gds g gmagoob p=pEL, &) manogogbdo, Gmdgmog as-
bobsbmggds

_cov(§,,E,)
(SRIE m (8.2)

Bergrmdoo.
3IILLSCONL 3(IIBOCOIESNL DIFOLISIS0

10 |p|<1.

20, oy & s & 39d0bgg93000 Loorggdo ©sdm300g09em0s, ds80b
p (&1’ éZ) =0.

30, ‘p‘ =1 35806 s dbmmme 35806, Greaglisg E_,l-'lso s E_,z-'ls Om-
Aol gohomol Fmmo smdsomdon 36LgdmdLl ooz 3838060,
90. 303936983 obgmo a#0 s b Fnwdogpe, Ged & =a&, +b
(00.0.).

R3IG3INGIBYS. Fgdmzgommo smbodzbgdo:

. _ & MG,
'obg,
_ &, Mg,
N, = DE, .

gbsmos, (I
Mn; = Mn; = 0, Dn; = Dnp = 1.

segago dgledhbgzos saegmzgg, Ged
_ cov(&l ’&2)

Mnn, = =p(&;,52)-
Joe,og, PEr"
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10 030Lg0s  333m3Eabatrgmdls
0<D(N2M,) = M(n;#,)° = Mn,* + Mn,*+ 2Mnm; =
=2(11p(&s, £2))

QEHMEmdosh, begm 20 030b93s 4o (8.1) s (8.2)-sb.

©335978 303700 33-30 0golgds. 3mdzeom, &1 s &2 dgdmbgggz00m
bopopggdl dmemol Fogago 3sgdomo sOLgdmdls:

Ei=aky +b (0.s.) a#0.

336036
Mg, = a Qs \/Déz =B;
35306
E,—a ay+b—ao—-b a
pE1,Ey)=M22 22 =—.

B alb @

sbms sgdzem, G™3 ‘p‘ =1. gojgem, dsgsmomse, p=1. bswoas,
d
DM - M) = 2(1-p(&s, £2))=0.
3Jgsb @ Eol3gAlbools 1 mgobgdomsb dogomgdm, G@d My — M=
=const (0.5.). Lsgbgdom sbsgmmgan®see, ghmal Gomo smdsmm-
300 63030 3939060 sAlgdmdls sTobs(s, Aemglsc

p=-1:1;— M2 =const. (».s.). A

JSOILAISIS0

83 376830 Rggb dmgogzsbor 3608369036 BMEMIZEL dsmg-
3803160 mmEobobsngol, Gmdmadag boliggded @se asdmoygbg-
3 M3 Smdsmnmdol mgmesda, olg dsogdsone sbsgmatdo.

1. R3308330L ISMIRMDS. gmggmo segdomo X Mozbgalsm-

30b sgoma 843l MBmEmdgdL:

M
P{w: [§(0) 2 x} < X& (8.3)
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D
P{o:[&(w) - ME| 2 x} < X? (8.4)
RIGINGIdS. 339d3b
‘&‘ = ‘g‘l{m:\a\z:‘} + ‘&‘I{mz\f’;kx} 2 ‘g‘l{m:\ﬁ\ZX} 2 XL @)y

sJgsb
ME 2 XMI g 5,y = XP{02: E(w)| = x}.

(8.4) gBmEmds daomgds atggmo B ememdopst gmgdgbds-
ramo  3560s]dbgdom. A

Rgd0d930L Bmemmds (8.4) a30B39690L, 3 oy waldgALos
930698, 85806 1-006 bl semdsomdon Bgdmbzgzomo Lowowol
36039369mmdsbo magl ogdols ME-ol 33bromdmmdsdo:

P{co:‘&—M&kx}Zl—D—g.
X

2

2. 3356:G0-3(M30-5'36053M3130L ISMRL(MdBS

30300, &1 Qs &2 olgmo  Bgdmbgggomo  Loowggdas, Gemd
ME,*<co, ME,’<o0, 35806 M[E E,|< o0 s

(MEE,&,[) < ME,*ME,*. (8.5)

R3IGINGIBS. Eszndzem, Gmd ME,*>0, ME,*>0; 85806 (8.5)
“BHMEmds doowgds Z‘ab‘ <a’+b? 9Bmmedosh, oy dsbdo Rsg-

L3530
N
VYME,* VME,’

©s 3900n3 3300900 ™03 bsFomol dsmndedogn® memEobl. om0
M§12=0, 33306 dsmgdsBognto mmwabol VII s IX ogobgdols

dsgmoo ME; £,=0, 0. (8.5) sadgmgg Igbtrmemadmmos. A

a=

3. 036LIGOL ISMTMBY
o7 ME s6lgpemdl oo g(x), xe R s8B6gdomo agmbizoss, 35806
g(ME)<M(g()). (8.6)
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©33GINGIS. oy g(x), XeRP  gmbiosl  3ssB60s  g'(X),
g"(x) Goedmgdmemgdo, 35806 g(X) ¢gxbJeol  8dmBbyJognmdorsb
399m3obscrgmdls g''(x)20 bgdalidogmo X FodBomolsmgol. dsdsbs-
©sdg, b6gdobdogmo a g omolbsmgals
2()2g(a) + g'(@)(E-a). (8.7)
o 33 Bmmemdsdo a=ME s 300930 domgdmmo BmEmdol
™03y 6sfomoals dsomgdsBogn® mmeEobl, dogomgdm (8.6)-b. bmgse
9990b393580 (8.7)-0b bs3gemam 9brs gsdmgaggbmo ols ggsddo, Gmd

gmggmo  s3mBb6gdommo g(X) ggnbirobsmgols s gmggmo a Foddo-
mobsmngol dmodgdbgds oligmo ¢ dnedago Gozbzo, G@d b6ydoldogHo

X-mgols
g(x)2g(a)+e(x-a). A

4. 205336M30L I&SMMd3S
379350, Gmd 0<0<P, 35306

(i)™ < () .

398 30(3900bsm30l  0gbLgbols gBmmmdsdo brs sgommm g(X)=XB Vo
33 Bbgdogo g3bisos o ‘&‘u 3g99mbggzomo bowors. A

08396e130L  Bemmdopsb  393mEabatigmdls dgdrgao s Jdo:
orm & 8980b3930m Loowgls gsshbos k-0 Gogol Lalitrgmo 3¢3g-
6o, 3s3ab sl goshbos K-By Bsgmmagdo ogals ME™, m=1, 2,..., k-1
dcdgb8)9d0.

§9. 30M300)0 B3S65V02IdS RS
3064050000 350 IBSG03 VG0N LMRO60

L godgs0, (Q,F,P) smdsorgéo Loghsgs s brmdogmds BeF
oligmos, G0md P(B)>0.

33630b0mmo sbsmo smdsomdo Loghsg (Q, F, Pr(+)), bawess
P3(A)=P(A|B), Ac F.

30 J3s0, E=t(w), 0eQ, (Q, 7 , P) bogzgby 3b6bsbmgemo
3990b393000 bowoegs. (3bswos, 0go 0gbgds sacgmzgg dgdmbzgzomo
borag (2,7 , PB) sedsogé Logd3gbgeos.
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BI6LSBR3GS 9.1 (Q, F, Pp) smdsorgd boghzgby & Bgdmb-

393000 booeol dsmgdsogn® memeobl gﬂi’mgggbo 3o6mdoma  ds-
0gdsBogn@o mmeabo B 306mdom ©s sm0badbgds  Loddemmmmo

M(E[B):
M(§ | B) = [§(0)P; (dw).
Q

Pg() Bmdol 32s6bsbmgopsd 3.33(*)3;305.)630)615 63

M(|B) = [E(0)P(dw | B) = PB I&(‘D)P(dw NB)=
Q )Q
=P (B) [E(@)P(dw).
33603bcm
M(&;B) = [E(0)P(dw),
B
9-0.

(§|B)_ﬁM(§ B).

segamo Igbedhbgzos, G ognbiz0s
F (x| B) = Py(§ <x)= P < x| B}

séol (Q, F, Pp)-By as6bogrmmo 13 d99mbg9300m0 Lbowowols asbs-

Fomagdol o3nbdz00.
B336LSBR3GS 92. Fe(x|B) ggmbsost gfmwgds & dg8mbzgse-
00 lboowols 3oMmdomo gsbsfomgdol ognbjios B — otmdoo.

M(E|B) Bgodmgds Rsofgticb, saégmgg, F9drgao baboo:
M(|B) = [xdF;(x|B).

0 G-sem36s G(&) (0(&) stol G-spmygdcs FotdmJd6ogmo
9396 &'I(B), Be BY, tsbols bod@sgmams  gemmdmamdolbsgsb,

B — dertrgeols O-amagdciss gdby) @sdmeygoegdgmos B brm-
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Bogoedsty (9.0. In(0), A€G(E) s Ip(M) ©sdmmomadgmo Bgdomb-
393000 Looeggdos), 35806
Pp(A)=P(A)

6900Ldogtho A€ G(§) brmdogmmdobsmgol.
353sbsg0sdy,

F (x| B) = F;(x), M(§|B)=M¢g, M(§;B)=P(B)ME.

30d3sm, {B,} bomdommdsms olgmo d0dwg3eimdss, GmI
kL=JlBk =Q, B, NB, =0, k#j, P(BY)>0, V| ,3s306

m

ME = [E(@)dP = 3 [E(@)dP =Y M(&B,) =3 P(B, )M(E/B, ).
Q k=1 k=1 k=1

=1B,
B396 dogomgm dsmgdeogn@o mmeabalsmgol bemmo smds-
omdol gmAIgms.

3535220000. goggsm, E, dgdmbggzemo bopogon obmdgds Msody
Lob@Bgdol (39ds60bdal) gubzombotigdol GM. (36mdogmas, Ged
Lolig)gdsd 0dwdsgs a ©AMol 2s6dsgememdsdo. Gmgm@os boliggdol
F19dsmdol stBgbormo baba@dmogmdals gsbsforgds? sl ool
dolo dsogdsdogno gomeobo?

gbowos, B3gb 4bws 3mgdgdbmm P{E-a>x|E>a} ws M{E-a|E2a}.
©s373300, Gmd P(a)=P{&2a}>0. 3s806 gl dcygsbomo gm-
demgdols dsgmom o3 gGm:

P(x+a)
P{C-a >al=———-
Gl gza=00
1 -~}
ME-al|E=2a)=——| xdF(x+a).
P(a) if)

dmg043%6m00  9JL3embgbzosgr@o asbsFamgdals dgdee Lsob@gmglm

030b0s. 304330, & asbsfomaqdmmos 9l3mbgb(30smto jsbmboo:

F.(x)=PiE<x} 0, tmEs x<0
X)= < Xy =
¢ 1-e™, Hogs X220, 4> 0.
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o bolggdol 576 30mbogdol pHem & gsbsfomgdmmos gdb-
3cb9b30000 60  3sbmbom, 35dab

P(x+a) e Mx+a)

P(a) e ™

PlE-a>a|E2a}= =e™ = P(x).

Gmaemt3 3bgosgm, Bemmdol dstrxggbs dbsdg o6 sG0l ©sdem-
ogdmmo  a-by, go. bolggdol Fqdomdols wsdhgbamo babgmdma-
3m0b gsbsfformgds gdmbgzgzs sbsgmo Lolggdol dndsmdols bsby@d-
mogmdol gsb6sFomadals.

2. godzem, (L, F, P) semdso®  bogdzgby demzgdnmos ™o
§=(§1,...,§d)€Rd © N=My,....Nm)E R" d90mbggzomo  39ddmeo.
oy PM=x}>0, 35d0b 3otmdomo semdsmmdol gm@dnmol dsgmomn
a3 960
P{Ee B)n(n=x}

PMm=x}

b gmedgms  3eégsgl sBAL, Gogs PM=x}=0. 3o6mdomo

sdsmmdol bmgseo asbbsbmgms bymol Femo semdsmmdols djm-

PlEe BIn=x}=

by brmdogmmdsms  msligdols 30dsdm 0ggbgdl bmdsms  ogmeools
Gorgm 835l s 8 dmygzsbomo & 0bgds. ©sg7dzem, I &
©s N 39JBm690L asshbosm ghmmdmaga asbsfamgdals badygtogzy
f(x,y)=fen(xy), x€RY, ye R™.
30dzsm, K K€ R™ 30008 (396800 Yy — Foodomby s 2€
bog®dol Fodmmo. ©sgndzsm, G
P{ne K:}>0, Vee (0,&).
353ab

[ [f(x,y)dxdy

— KB
P{eB|neK_}= i j'f(x,y)dxdy' 9.1)

K¢ RY

304300, €0. 00ngdols gggms (mgdgaol Bmdol sBGom) y-mgols
36 gdmdl (9.1)-0b bmgzs0 ©s ol Beeos
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[fx,y)dx  [f(x,y)dx
B B

[feoydx  £(y)
Rd

, (92)

bosy fy(y) o600l N — Fgdmbgggomo ggddmeols gsbsformgdols Lod-
336039

31698610308 domgdnmo  asdmbsbamads bes dogommn  3omdo-
00 sedsnmdals 336LsbmgMgda.

336LOBR3GS 9.3. {E€B}, BeB’, brmdommdol 3o6mdono

sdsmmds M=y} 3odmdon gfmegds 3sdmbsbmadsls

[f(x,y)dx

P{teB|n=y}=2_——, 9.3
{€e BIn=y} £ (9.3)

bogos(s
f,.(y)= [f(x,y)dx.
Rd

(9.2)-0ls Bstrxggbs sty sotraegl sbEOL, Geags f(y)=0. dsy-
633 semdsmeds 0dobs, B3 M 39ddmE0l  d6adzbgmmds ,,Rsgeteg-

3s“ Np={y:£,(y)=0} Lodésgmgdo bymal Gmeas:
Pie Ny} = [f,(y)dy =0.
N

n

b 3s698mgds 33893l LaBmamadsls 0gbetrofgdama agmb (9.3)
goednmol gsbnbsbmgtgmmds s Bgdmgado Rsgmgmon, Gmd

P{Ee B=y}=0, oy f(y)=0.

(9.3) goE3nmasls Bgadmgds doggm Bgdrgao b IA3GgEs30s:
o 3g00bzgzom  39ddmeos  Fyzomlb (E,n) o3 gebefomgdols
Lodyze03g f(X,y), 33806 s6Lgdmdl fepn(X]y) 3omdomo Lodyghagy
€ 39dB060t asbsFomgdols M=y 306Hmdoo ©s ol gsbolbsbmghgds
RO IYE0:

f(x,y)
f = ) 9.4
g (X 1Y) £v) (9.4)
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(9.4) Botdngmopst 3383r0bstrgmdl, Hmd
£(X,¥) = fo (X | Y, (¥) = £y (v | O (%)
3o6cdoco  3sbsFomagdol  bodzghogy Fre(X|Y)  Gahdmemagbl
¢303y 3365F0madols Lodgztoggl R*-Bo:

Fon (A1) = [T (x| Y3 [ fin (x| Y)x=1, oo veN.
R

3NELIBR3MHS 9.4. Ee R' d9dmbgg30m0  Logoweol  doHmdomo
dsmgdshognéo mmeobo M=y dodmdon gfmegds gsdmbsbaymgdsls

m(y)=ME|M=y)= [xfy, (x| y)dx,

bome 3odmdomo ©alidg@lbos —

DEn=y)=M(E-ME|n=y))’/n=y).
o M[E|<co, 33806 3Jotmdomo  JsmgdsBogmto  gmmwobo

M(EM=y), asbbsbmgtmmas gggms Y& N;i-bomgal, Lowsg Ni olg-
00 Lodtsgmgs, Hmd P{Ne N }=0. dstrogmss,

Txf(x,y)dx
ME|n=y)= _fT ,
535b0ob,
[J1x|f(x,y)dxdy = [| x| fe (x)dx < oo,
sby Ged,

[xf(x,y)dx
z=M(EN=y)-b gforgds E-ob N-By Ggadglool bgwsdotol gs6-
Bommgds. 83 gbdool sbGo 0dsBo dgzmdstigmdl, Gmd 1M dgdm-
b3930m0  39J@0G0L  3603369mmdols  doGmdon  asbobsbmghgds &
35dmbggz0m0 bowowal 306mdomo Lsdygsmm 360836gmmds.

<o momgdol gggms y-Lsmgob.

125



3. 3oGHmdoma dsmgdsBoygnbo mmeaobo, Gmgm-
6@ dgdmbgggomo bowoweyg. asbzobommm Bgdmbzgzomo bowo-
ol

fe (x| M) = ey () > MEIM)=ME|n=y)

y=n

3o fmegdgb 306mdomo gsbsfommadals bodgz@oggl s 3om-
300 dsmydoghogn® mmEabl M 3oAmbdom. dsbmeb ol gs6gdmgds,
63 fen(x]y) gubjgos {y:yeNn} Loddsgmgby asblsbmgéanmos,
6900ldoge 36  08dsBmdl  3ebLsgnmegdnm  Gel,  30bsowsb
PiMeN;}=0. 3s30bLgbmm, G0md Bgdmbzgzom Lowopgms Bememds
60365zl s 933033 gbBH™mIsL.

M(EN)-ob 236Lsbmgeowsb 333080b36rcmdl, Gmd M(EN)=gm),

g(y), YER™ 3ctrgmols 3963008, sl aeohbos Fgdregao mgoligds: 6g-
30L3ogtho BgBembsabmatmo h(y), ye R™, dcatigmals ggmbizoobsmgals

Mh(n)§=Mh(n)gm). (9.5)
356300m8(3,

Mh(n)g(m) = [ h(y)gy)f (y)dy =

= [ [ h(y)xf(x,y)dxdy = Mhm)E

99360860, B8 (9.5) Fomemds ambsbse asblsbmgagh g(M)
998mbggz0m Lowogl. gl 08sl 6086s3L, G@I o (9.5) LErgmeg-
3 o g(y) o Z(Y) gmbisoobsmzgal, Gmame 36 brs agmls
bedso  FgBeobebmgdmmo h(x), XER™ ogqbii0s, 85906 gHmols
Bomo smdsomdon (M) = Z(N). 3598 3030 gb.

33°d3b

Mh(n)§ = Mh(n)g(m) = Mh(n)g(n),

3Jgesb

MhM)(g(m)—-gM)) =0.
331 935m, 0,

h(m) = [g) - E)]- 1. (@)
bssy I(@)=1, oy [gM)ISe s [EM)ISc ©s [(®)=0 Fobssmd-

g3 99dmbggzsdo.
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dogomgdo
MI, | gm)-g(m) *=0,
bsogesbs(

L g -gm =0
00mddol s7i0mgdmse. 3asgoegm 83 Femmdsdo bogsdtg, Gem-
@S €0, dogomgdo g(MN) = g(N) ®o;mJdol smz0emgdes. A
ol 3o, Bmd (9.5) Beapomds (3amlisbae gsblebmgmagt {=g(M)

390mbgazom Lowoegl, a3sdmagl Ledmemmgdsls dmgaygsbmm M(&lﬂ)—o’ls
Begeeo gsbbabmagds.

B3I6LIBR3IMS 9.5. £ Jgdmbgggomo Lowowol M(EN) otmdomo
dsogdaogneo memeabo M 3otmdon gfmegds gM) Jg8mbggzom
bowowglb, bspsg g(Y) obgmo dmégmols gubdioss, Gmd 6gd0ldo-
960 d9dmbabmgdnmo h(X) dmégmol gxnbjisoobsmgol Lermmegds
(9.5) Ememmds.

dgodmgds  3sR396mm, ™3, Gm(3s M|E_,|<°° 3063000 doB)gds-
B30 meowobo M(EM) goggmogol s6lgdmdl.

oy Q(x), X€ RY, ®s0dy dmergeols ggnbzass, Gmdmabogalsy

M|(p(§)|<o<>, 35306 saomo 543l Bmememdsl
M(@©) M) = | 9(x)fy, (x| N)dx (9.6)
Rd

598 3o(3900bamzgol s 3dsc0bos Bg388mdmm, Gmd (9.6)-ol ds-
%3960 go3mbsbmmagds 333sgmzoemadl gs6Lsbmgms 9.5-L.
(9.6) -0 3scr5x3965 Fbstry sgboBome g(MN)-0m. 33543l
Mh(g() = | hyeW,My = | | B0t x
R™ R™ R*
% £ (x |V, (dydx = | [ h(y)p(0f(x,y)dydx = Mb)@(E).
R™ R*
33335630, (1) ooy s3dsgmxomgdl () 9580b3z93000 bo-
ool 3oMmdama dsmgdsogndo memEabal 1 —3oGmdon gsbLss-
036L. o (9.5) Hmeendsdo h(y)=1, 35806 dogomgde:

MM(En)=ME. 9.7)
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Rsdmgmgsmme Jodmdomo dsogdsgogndo mmeabols mgoligdgdo:

1. M(CM)=C; 2) M(CEn)=CM(EMm);
3. M(C &1+ Cr&on)=CiM(&;n)+C:M(En);

4. o & s M sderz00989mo Fgdmbzggomo Lopoeggdas, Bs-
806 M(E)=ME;

5. MEh(m)[n)=hM)MEm); 6) MM En)=ME.

306mdoma  dsogdsBogn@o memeobo 360336gmmm3zsb  Beaenls ms-
353mdL. gl Ao s3sgBoMgdamos gem 9JbEOgdem e mgolyg-
30li0nob.

30d3s0, &,T]l,nz, Nk 9gdmbggz00m0 Logawggdas, 33sbosb, 39-
J&mG0 N=Mi, ..., ©33063908000, Bemeom 13 390:bgg93000 Logo-
©g 3688330639000. LaFothms Bgzenebmo -0l 360dzbgmmds M-
30JB@®0ls Lsdysergdao.

9b 608653k, A3 bes dmodgdbemls m(X)=m(Xj,...,Xx) BNbJ309,
(‘)magmo'lsooaolso(_;&= m(1) 978393000 Lowowg s Fgodmgds b6s3-
madse 3sbbbgagogdmmgl E-a6. &E& dosberegdols Lobgbgol be-
do a3dmz0gabmm M|&—§|2 — LoBgeme 3330658 mmo gapsbhs
s 333965 Rsdmgsgsemadme sby: gmdzeom, MIE[P<oo. k - (33080l
dérgmols  ogbdizosms H  3emelBo, GHmdgmosmgols M|h(T‘|)|2<°°
VheH, <brs 300d936cb obgmo m(x) eH, Gmd

MIE-m(M)[*’<ME-h(m)[’, Vhe H.

sbgmo m(X), xe R", g9bJos  sOlgdmdl ©s ol M(§|111=x1,
MN2=X2,0Mi=X1) A19369b00L 376 J(300L Beemas. dstrongss,
MIE-h(m)*=ME-m(m)*+M(E-m(M)(mm)-h(m))+M(mm)-m))”.

(5) s 6) mzolgdol dsgmom, dogomgdo:

M(E-m(m))(m(m)-h(M))=M(m(n)~h(m))ME-m(n)[n)=0.
353sbogesdy,
M[E-h(M)*=M[E-mM)*+M|m(M)-h()’2M|E-mMm)’. A

30dzsm, (g,n) asbsGamagdnmos  bendsgrn@o  3sbmboo, GmI-
ol 336sGomadols bodzz@oggs
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2
fe (X,¥) = ! [(X m)_

exps —
216,6,+/1-p° { 20-p*)| o

_zp(x—ml)(y—mz)+(y—mz)z}}.

0,0, Gi

(9.4) gmeAdnmols dsgmoo szfgBm:

1 (x—m(y))’
£ - -
en(X 1Y) \2r(1-p*)o] exp{ 20%(1—92)}’
bogess

o
m(y)=m, +—p(y —m,).
o,

3530b gsbbabmgMs 9.4-01 dsgmom  dogomgdo:

ME|n=y)= [xfy (x|y)dx =m(y).
o DN>0, 35306 E-oli m3B0dsgmto Bggslnds M- 0bgds:
MGG )= Mg + <0 - ).

B396 II msgdo 0b@gat0hgd0l 3boo dogomgm ™o & s &
sdmggogdgeme Jplorbzgzeo Logoggos xsdob 3sbsfommgdols ggbd-
3oL asdmbsmgmgmo (6.1) gm@dgms. 0303y FmO3Rmol domgds
F90dmgds ncm stz (9.7) gmednmols gsdmygbidom.

strongmsz, P{EHE<x} o0l I(§1+Er<x) (I-0brogsmos)
dgdmbggzomo bowowol dsogdsBognéo mmeabo. 306500056

MAE, +&,<x) [, =) =M(t+§, <x)=
=P{t+§2<x}=F§2(X—t),
sdogmd

PEE, +E, <x} = MIMIG, +&, <0)|&|= [ dF, (OF, (x—0). 4

129



0830 V

33430k 33300) LOKNKXIMS 3NIRI3HMBOL
36Jd3RM3OL LSLIIdO

§l. SL350MM30M 3&IdBSKMBY

336LOIBR3MS 11 (QF,P) semdsorg® Loghzgby asbbsbmgery-

g  3gdmbggzomn  Lowowgms €, &y oon s Enpeee 90309363085 gfmegds
14 dgdmbggzomo  Lopowolsggh smdsmmdomn 3O gdsopo, oy
6900Ldogo Esegdoma € Mazbzolsmgals

P{w: (&, (0)-E(w) > e} >0, Gogs n—eo,

B90;mbgg3000  Logopgms E.m d0dg3emdols E_,'aaambaaaomo bogo-

©olsggh semdsmmdon 3OdsEMst sm3boBbsgm sbg: &, L)&
90130435600 sgmdsmmdon 3Ggdsemdol doMomseo mgzolgdgdo.

10, 304350, En L)& s f(x), xe R 9793980 Bnbdoss, 35306

(€, ) ——1(E).
sy, gmdgem, I oligmo LslGymo abgg@gsmas, Gemd
P{o: E(m)e 1}=1—g
((\)0
P{o:[E, () - E®) < 8} > 1-2 Googs M>Ny.
39300

f(x,)—f(x,)| <€, o [x; —X,|<8 s x€L
3J9sb @sgfgdo:
P{w:(f(§,) - f(§) <&} > P{o: £, () -§w) < 8,&(w)e I} >
P{w:[€, (0)-&(w) < 8} - P{w:&(w)e I} 21-1, 6mgs n2n,,
3b 33 ogoggs
P{w:[f(&,)—f(E) 2e} <M, Gemgs n>n,.
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10-©s6 39m30bs6gmdl, HmI o)
&€ —L 5c=const
s f(X) 9¥y3gth0 3mbi0ss, 3sBob
f(€,)——1().
20. godsson, f(x) afgzade Bubigoss
g, -n,——0, n,——n,
35306 £(&,)— (1) ——0 (330500

30, 300300, dm(39dnmos M dgdmbzgzom  bopawgms &flk),k=l,7m
300093635 s, 33sLmsb,

&(k) P &(k)
n — .

o) D(Xq5 eee 5 Xm) R(m)-%a a36Lsbrgammo 1Fy3980 gFubiaoss,
3530b

@( 1) gZ)’...’gflm)) P ;q)(g(l),é(l),m’&(m)).

n °
3051 s 303908 1901 sbagnmaan@os.

490, o) én—">§ s P{(o:\f;n(m)\Sc}=1 gm3ggmo N-ogols
©s GmIgmady >0 Gobggdobsmgals, 3s8ab

lim M§, = ME.
n—oo

393603600, A3 sbggy
P{o:[¢(w) < c}=1.

PO, godgsm, f(X) obgmo aFyzgdo Fbigoss, Gmd
f(x)=0, Gergo ‘X‘ <c¢ @ f(x)>0, GAeaggs ‘x‘ >c.
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35306
P{®:f(€,)=0}=1 ©s 190k dsmom f(§,)——f (&),
953sbogosdy,
P{m:f(0)=0}=1 ©s P{o:E(®)<c}=1.

30dz0m, sbes 1,(8) 0bwogegmdos {w: ‘&n((l))—g((!))‘ 29} Lod-

Gogemols, ds3ab
€, —& <8+2cl,(d).
3Jgsb Bogomgdem, G™I

ME - ME[<ME —E[<8+2eMI (3)<

<8+2cP{o: [ (0)-E(w) > 8},
d53sbogosdy,
llli_r)li\Mgn -Mg|<d
Goamtog o6 mbos ogml 6>0. A

3SBLOIBR3IGHS 12, sddmdgh, Gmd Fgdmbggzom  Loowgms

€L, €2y oev s Enpene 30309361138 Lo Bomme 36 jds@os & 3900~
bgggomo boapalisggh, o

Mg, [ <o, Mg <eo s limMIE, —&[=0.

boros, Gm3 3 Igdmbzggzsedo
lim Mg, =ME.

n—seo

50. o &, 2 E LoBmemmp, 85806 £, ——&. ©sdg0390
doomgds Bg8039930L gBmemmdawsb:

Plo: &, (@) -E@) 28} < - ME, €. A

336LOIBRNR3GS 1.3. 533396, A3 En d50mbzg300 Loorgms do-
d930mds Lsdgemm g3se@sdgmo sBMom 3MHgdswos
& B00b393000 Lowowolzgh, o

ME? <o, ME2 <00 s limM|E, —&* =0.
n—oee
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60. oy &, D& LoBmemm j3sptedmo stom, ds8ab &, — &
bodygsmme s, dssboesdy, s36Mgm3g &n %E_, 9L 333m3dabs-
Agedls

/2

ME, -¢ < (vg, -&°)

B mermdosb.
70. o &, D& LsBmeme 33008 mmo sBeoo, 35906

ME, - ME s ME2 — ME”.
RIG3NGIBS. ME, > ME  358030006569031 60-13.55. dgmernls
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sdoBymd (4.4)-s6 33dmBabstrgmdl, Gmd 6gdoldogho k=1-mgols

lim P{w: supf§,, (@) —&(@) >k} =0,

m2n

Gmdgemoi (4.2)-0b Begdsgegsbos. A
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03M&I3S 4.2. ory 3 3o0z0
TP(0: [ (@)~ &) > e}

gm39m0 ©segdomo € Moibzobsmgol 36gdsreos, dsdab
&, ——&.
R3IGINBIBS 233m3abstrigmdls ogmergds (4.1)-sb, gobsowsb
P{Uto:[5, (0)-&@)] > £} < T P{0: £ (@)~ E@) >} -0,
Ae(3s N—>oo, A

9bodzbs. m.5. 39050030086 333mMBE0bIMYMIL SErdsmmdon 36g-
3oomds, dsMromy(3,

{o:[€, () - &) >e} c{w: sup

& (0)-E0)|>¢€}.

Bdérnbgdoo gdmmadsls saomoa ss 8d3k. dmgaggsbmm dsgsmomo.
30J300, 9em9dgbBecrnm brmdammdsms bogzge
Q =1[0,1], F =Bjp1, P=p).

A =[n—2k’n+1—2kJ
2K 2K

3m3603bmo;

©s gogzsm, 2k<p<2,
a36g30bomme  9dmbgzgzom  Lowowgms . (@=1 A, (®) 30drg3-
6mds. Garasbsy (0,1) 0b@gez9mBo dmmsglgdmmo 6gdobdogho €
6oibgobsmgol seaamo sJ3b
P{w:[§, (w)>e}=27"
Beromdsl, sdoBmd
gn ((D) L) 0 ’
35389, 3339 O™,
P{w:§, (0) » 0} =1.
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ogmégds  (4.2) g98mggbgdol  LsogrnligGoezome ©s3998) 303000
3ol mgmegds, Gmdgmoi Bsdemdomno Lobdomol o.s. jegds-
©mds80 damdsmgmdl. gl mgm@gds  mmdmamGemgols gedmog@g-
dne o Gobzms 396mbol  3g@dm Fgdmbgggebs [emdmamgqgbls,
Aodgmbsg 3939(36md0m 3mdregzber 3sGrsgMscgdo.

3MGHI0L 0)AMGIBS. godgem, S, — L, FoAdsBgdsms® Gameg-
6cmdss M@ ggansbo N ©sdmyz0gdgmo ol EOML, bowme p —

»736358530L smdsmmds (3003970 ol O™,
35306

S os
—t 2 5p.
n

R33G3NGIBS. S, [smdmzgsegobmm N mEHmgBHmEsderyoegdgm
390:mbgg300 bopopgms xsdol Laboo:

Sn=&l+&2+"'+gm
bagos(s -
P{w:§;(w)=1}=p, P{@:§j(w)=0}=1 - p, j=1,n.

30bsé3dmme  Sp-ali sligmo  xsdol Labol  FoMmdmeagboo s

39359380
S ! S Y1 !
M(“—p) - 33°d3b M("—P) = 4M(Z(§j —P)J =
n n n j=1
— 1 4! i i
=— X Mg -p"..E -p". 4.5)

| PR RV R ) PR 2O I

(4.5) %8930 ol (ggtigoo, GmImgdai gom 08633s3Gagemls dsob(y
F03936  30639em BodwolbBo, bymos. gl 393mBrabstgmdls € sy e
B58mbggz00 Lopopgos ©sdm7z0rgdmmdowpst s ME; —p) = 0
BOmmdoesb. sdage6se, (4.5) Fommmdosh gmgdnmmdn:

S, ! 43 4 4 2 2
M —“-p| =n"}% M(&j_p) +6n Y MG -p) M(&j_p) =

n j=1 ISisjsn

n(n 1)

= n_3M(§1 _p)4 +3 (M(gl p)z)z =
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(n D

(pq)* <en™?,  c=const.

= n"”(pq4 + 2p4)+3

sbems, o 3s9cm30996900 33250'83301.; BEedsl, gmggmo €>0-mg0ls
333d690s:

P{(o: S—“
n

3Jgsb (3bsos, G™I

4

n

S
S ! er_p c
>er=Plo: >etl< < )
} { n } £_:4 2.2

— P
iP{w 28}

7 3M0g0 3MndsEos gmggmo Esegdomo € Gozbzalsmgol s, dsds-

-p

S,
(P
n

bosdg, bgdmm ©sdggoigdgmo 4.2 mgemégdols dsgmoo dogomgdo,
6d

S
7[1 0. p . A
n

§5. 35dR0IGIB IR ROX &OBL3MS 356M60

3030, (Q.F.P) semdsor®  boghigby dmigdnmos Lsbemmo
dsmgdsBhogn@o mmeobol dfmby dgdmbzgzom Lowawgms &1, &2,
3030936113,

336LIBR3IMS 5.1. Bzab 30Bygz00, G™I Eis €2y voe s Eny ooe 3990-
b39300  bopopgms  30drg36mds  gdm@bomgds 3sdmogé gd
eoe MGogbgms 3sbmbl, oy

n- Z@ -n~ ZME’; — 0. (X))
j=1
36803 bsgdscol 306m3st (5.1) msbsgatripmdol Bglitrmemgdobso-
30l adggas  smedmamemgol ogmegds, Gmdmol ©sdd)Josgds gye-
©bmds dobogg Bmemdsl, Gmdgmog [sMdmswagbl hzgbmgols s
ase 36mdogmo Bgd0dg30l gBmmmdals 3s6bmgswgdsl.
151



MIM&I3S 51 (3MRIM3MGM3NL ASMRLMBS). oy Hooo-

960099 I9dmbzgzon Lorowggdl E1s &2s ov 5 En 305800y
Lobegmo doogdsBognéo mmeabo s ©obdgebos, ds80b

D
P{©: max(C, (@)~ MG, (@)= x} < XE" . (52)

bagos(s
G=t +& +..+&, k=1,n.

R33IG3NGIBS. Bmgsmdol Fgnbonosgse Azgh dgazadmos ©s-
373300, G™3

ME,=0, k =1,n;

geggemogals dgodmgds &k-g\)oﬁ 23030000 &k—MY;k-%a. a630bogmm
dgdmbggzomo bopowg:

v =min{k :|{, | > x}.

1<k<n

0930 max‘Ck‘ <X, 35806 3733900, Gmd V =n + 1. Aseys-

1<k<n

b3
Crzl 2 Clznkz_:l Liyoiy» $30cd MCIZI ZkZ_l MCrznl{v=k} =
E MG, +E, +ot &+, et ) Ty 2

ME +E; +ot 8 Ty +

i M: 'EM:

(&1"'&2"‘ +§k)l{v =k} (§k+1+ +E.: ).

Forbgazomo bogarey Iy sdmgoegbos bomoe &ry Gaer Gk
F980b39300 Loowggdby, sdogmad E +E+...+E L=y 96 s60b
33 gogdymo Eitts Exrzs o 5 Gn d5dmbggzom  Lopowggdby s,
3d0gmd
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MG +& + e + 8y - G + o +80) =
=ME; +& + . + EJymig MGt +.o. +Ep) =0.

306s0esb {i2X, Gois 0e {m: v=Kk} o
P{®:Vv <n}=P{w:max/{,|>x},
I1<k<n

sdoggmd
MG, 2> ME,,, 2x’P{o:v<n}=
k=1

Dg,

=x’P{w:max[{, |2 x}, go. P{m:{Q&)ﬁ\Ck\Zx}SX—Z. A

1<k<n
shems sgsdBgomm 3edmaghgdnm o Goibgms 3sbmbals dg-
Lsbgd 3MIR2AMB3MGM30L MAMEGIIS 52. 30300, &, Ezyere @80
13009590 3gdmbggzomo bowoaeggdos,
2

ME, =0, D&, =0, @5 3ot <o,

n=1 N

35306

E,+&, +..+E,

n

R33IGINGIBS. sm3zbadbmm Cn = E_,l + gz + .+ E.m- 8dsgg megols
(4.2) ogedrgdols basggmdageeby (5.3) 3Ogdsemds Bemmdsmmgsbos

G

0. (5.3)

P{w: sup

k2n

2¢€} > 0, n—e 5.4

30630l Jglitrmgdols. Bgdmgommm smbodgbs
C,

A, ={®: max || >E¢}.

2" Tk

33806 (5.4) Beendsgnmzgsbos

P{OAR} — 0, n—oo (5.5)

k=n
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306mdals Bglirnmagdali. gmedmgmemgols BmEmdals dsgmom
P(A )< P{o: max ¢ [>e27}<

Dg
<P{w: rltslkzs\zz(‘l;k‘> g2 < 48272

AL
oo ) 2K [
SP(A)<4e23 2% Y6, <47 Y0, Y27 <
k=1 k=1 n=1 n=1 {k:2%>n}

2

-] G -] _
<S8y - <o, Gugasbey D27 <2-277,

n=1 N k=k,

iP(Ak) 37 36030l 3658s00md0psb  383mBrabstgmdls (5.5), gabs-
k=1

0sb

P(OAk)S Y P(A,) — 0, n—sco. A
k=n k=n

dyggo. oy E',n 893039300 Lopoegms ©ob3gMlogdo Bgdmlss-
O36rmos gm0 s 0dsgg € d9rdoggdom, dsdob €, &z oo 089y~
30909 Jgdmbgzgzom  bowowgms d0drgzmds  gdmEBamgds  gsdmo-
9690 o Gogbzms 3sbmbl.

83 Igrgaoesb  HEogosm@se  asdmdabsagmdls dmEgmols
0 gemegds, MoEasbss

1
D&k = p(l _p) < Za k=19 23 see

22935 51. & 9Pmbggzomo Loeoweol dsmgdsognto memweobo
Lol gmos 35806 s Fbmemee 35806, GmEgbs

Y P{o: E(®)2n} <.
n=1
R33IG3NGIdS. Amyme3 goEom, oY) Mé Lslbergmos, Lslier-
0 M‘E_,‘ ©s 3oodom, (3bseo gBmEmdgdowsb
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¥ (n—1)P{o:n—1<[E@) <n} < Mg <

< SnP{o:n-1< E(w)|<n}

©5 0365%336RME9b00056

> nP{o:n—1<E@) <n}= Z:]P{a): E(w)|>n} <

n=1

<1+ Y P{o: &) > n},
n=1
Sm-1)P{w:n-1< E(w) <n}= SnP{®:n—1< &(w)| <n}-
n=1 n=1

—P{w: &) > 0} = il P{o: [E(w)|> n}
35903065153 B mermdgdo
ip{m : (@) > n} < Mg <1+ ip{m : (@) > n},

odgresb 3o — madols esdd) 3oczgde. A

03M&I3S 53. godzeo;, Eis Ezy ooe d5dmbggzomo  Lopopggdo ©s-
der300909m08 ©8 gOMBsoMsEss gsbsfomgdmmo. odobsmgol, Gm3
g1+&2+"‘+§n 0.5
n
87309390 @8 bsgdstobos ME,=a agml Lsbémmo.
R33G3INGTIBS. 13ISGOLMBS. Fgdmzommm 9.F. 5 Fs339m0a*
dg9mbggzomo bowowggdo:
n — &n’ O)‘;_'] ‘&n‘sn’
" 0, 0 ‘&n‘ > n.

a

3360360

C=&+&+.. &, Cn=1'|1 +My+ .. + Ny
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3590b393000 bowaeggdo MNis N2y «e 5 N 8317300939008,
3boros Begmds:

El = Cn _Cn ,
n
— _Mi
E2=Cn Cn’
n
Mf
E, = G —-a.

0gmM990L s 33s0bmds  ©add) gogdnmo 0dbgds, oy 39h39698m,
6md E,—>=-0,i=1, 2, 3.

E; s6589dmbggzomas s 'a@)mgm(_;olsl 096930l dsgmoo

limE, =—limn~ ZMF,k (o =

n—eo n—oo

IimE, =—limn~ ZMgk it g =~ IMME T, e o, =

n—oo n—eo n—oo
=—lim |xdF, (x)=0.
n_)w‘x‘.[n &
o;g350'86mm
Ay={@:§,(0)#N, (W)}
33°J3b

SPA, )—ZP{G) €, (@) >n} = ZP{‘D &|>n},

n=1

' 3GMRGOL MIMGIS. 3o ]zsm, {Xn} ;go {yn} togbgomo 30dg3tmdgdos. a7y Ya+1>Yn,

limy, =co @ 265983k llm , 95806 56 gdedls llm(X ly,) R ego-
e “_"”y _Yn 1

n—X
o ofgl Bomedsh Jim X0 = iy Xo " Yoot

n—)my“ n—)wyn _yn—l
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Los g90sb46gmo G 360030 3gosos ME; Lsbrgmmdols gsdcm

(ob. gmgds 5.1),
dbormme  Lsbogmo Gobzo N bmddgdolsmzgals T]n-'#&n.

3dof)md  dmtrgm-336Bgmols  mgmegdol  dsgmoom
3333561500,

E,—=—0. ©s3360hs  gohggbma E,—=-0. 3%dm30gbmo  mgm-
Ggds 5.2, s3obsmgol szs8d303mm, Gmd

33243l

306500056

beorgme

330md

Z nl’l

_1n

Dn, <M, = [x*dF, (%),

1
‘n®

||M8

n=1 k=1k-1</x/<k

= Z szng(x) Z

k=1k- 1<‘ \<k n= kn k 1k— 1<‘ \<k

= 1 1 =dx
k —+|—|=
§n ( nzk;an) (kz I':xz)
=k[1+1)5c=const
k

kl

> [NdF (0 =ME,| <o,

k=1k-1</x|<k

)3 Dn,.<°°

n=1 n

83335605, mgmtgds 5.2-0b dsgmom

E,——0.

T x*dF; (x)= in_z i [x*dF (x) =

x|dFg, (x)k 27
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—22>a, 3sdob
n

& G n-1l oy

n n n n-—1

SICGNRIdMBYS. oy

90. l-ob Bomo smdsmmdon spgomo 843t Ibemee bl

Go3bg {0): M >1} brmdammdgdl. dcmErgm-3s6@9mol mgm-
n

6990L msbsbds 5dgsb 333mBrobstrgmdls, Gmd

Z:P{co:\&n(m)\ >n}= Z:P{a):\&l(co)\ > 1} < oo,

333sboady, 93 3sMsgMsg0l madol degmom ME, bobogmos. A

d9g30. 3983039000 0993006 BE0g0smGse 3sdmdeo-
6593l dmergemals ;mgmergds.
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0530 VI

BRISGOMO 0)IM5A33d0 dIAH6IROL 5dIFST0

Grgot gogem, SgMbamol (3rgdo oo sBmgorgByme (%Y
305, deogdlisy mB-mMo Bgogao sfgm — L, FeMdsBgds (1) s ,.8s-
ok (0). ,,Fs6Bs$gdal™ semdommds P (306 (383 (33e00-
mos. 303608600 Sy-0m ,,FsGBoB 000" Bamegbmds N sderyoeg-
39 (30890, 35806 semIsmds 0dobs, GMd S,=k, k=0,1,2, ..., n.
asdmomgmgds geEdnmoon:

b(k;n,p)=P{S, =k} =C,p“*(1-p)"™*. (11

(11) gmednmsl dstrgogo Laby sd3b, dsgmsd dobo asdmygbgds
P{S,= k} semdsmmdols asdmbsmgmagmse oo N s K-ogol, gbs-
©0s, Lodbgmagdmsb 30l ©s3egdoMgdamo. neem dgdo Lodbgmyg
F963008mds, AmEglsg bogodms asdmgmgsmme dg@bamols bdg-
3sLmsb 339380090 mmo Ms0dy Aorgmo  bomdomemdol  smdsmmds.
sby, dsgsmoms, boMse Lsabggmgbems Sp-ol Gsody [ki, k;] ob-
B9H35m 8o dnbzggedol sedsmmdals (3mebs:
k,

P{k, <S, <k,}= D Cip*a-p)*. (1.2)

k=k;

Gemdgmo aédgmo [KiK;] 06@)9635m0ls s oo n-mgol Lsz-
dsmE 3dody gsdmbsmgeogmos. dsgsmonse, godzsm, n=300, k;=200,
k;=250; 35306 qbs 93mz08635608mm olgmo Lsbol  semdsmem-
3360, Gegméng @0l bk, Ky, p) ©8 Fg9dga gzgms semdsmmds
3933600mm, 353058 338l dogmash oo EOM EsbZoMrgds.

hggbo dobsbos 83 ®s3do dmzgoyzebmo sbod3BmB e gmEds)-
mgd0, Gdmgdoz bsdusmagdsl dmag39dl dosbermgdoo gsdemgmgs-
wen (L1) ©s (1.2) smdsmmdgdo n, k, ki o8 Ky-ob owo 3608369-
mmdgdolsmgols. sbgo dosbmmgdon gm@dnmadls azsdmagsl bmgs-
Gooo 0gmmgdgdo, OMImgdon dqeg@r-msdmslols s 3ysbe-
6ol Labgmmsb 360l s3s380698mmo.
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§1. 3 3dSLMBOL MNIMSIS

a96g30bomme  39@bymols (3esms  byMogdol  dodwgzmds: N-96
bg0s80 [sddsBgdols semdsmmds agmb Pu, 9.0. ©sdmoegdgmo ogml
bg®ool 6mdg@tg, dsdab

P(S, = k) =b(k, n, p,).

0MIMGI3S 11. 3xsbmbol ogmEgds). gmdzem, N—oo s
Pa—0 obg, 6md np,—A, Lspsg A goJlodgdmmo  wswgdomo
Gozbgos. 33806  6530LdogMo  goJbodgdamo K Gobzobsmgols,
k=0, 1, 2, ..., Gmgs n—>oo

k
b(k,n,p,) — IT(k,\) = il'e-’n (13)

RIIGINGIBS. Gowysh
np,—A ,

sdogmd

aboros, I

b(k,n,p,)=Crps(1-p,)" ™~ =

_nm-1)..n-k+1) x+0(1) k(1_p o 1_x+0(1) "
k! n n " n n

= ;‘k(1+o(1))“(1—7‘+o(ln a-p,)™ (1—1}..(1— k_lj. (1.4)
k! n n n n

o) 380m30g496g8m sbsemoboEsb (36mdoem 3oLt

(i) -
1+—+o| —|| —e,
n n
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Gergs N—oo, (1.4)-sb Bogowgdo:

i }"k : Kk ye A 1 "
limb(k,n,p,)="-lim(1+0(1))* lim| 1-=+0o| — || x
n—es k! noe el

n
. " 1 k-1 A* _,
Xlim(1-p,) " |1—-——|.]1- =—e ", A
n—e n n k!
93603600, G TIK, np,)—I1k, L), Gogs n—eo, 330 md
lim(b(k,n,p, ) — 77 (k,np,)) = 0. (15)
n—eo

(1.5) osbsgotrmdsdo (36mdogmos 3Ggdsmmdals LoBJséry:
2

max|b(k,n,p,)— I7(k,np, )| < “; a=np,.

0<Kk<n
sgomo ©sbswggbos, Gmd TXK, L), k=0, 1, ... bowowggdo 339s-
goragomgdls
> k) =1
k=0

BMmdsl.  gzobfagmmo JTIK, A)-b gmgsizags, Omgmeig K-
39600, 93 30Bboo gsbzobogrmm GeGpmds:
ITk,A) A
Ik-1,2)  k
Gmgetz Bbl, ory k>A, 35806 TKK, A)<IIKk-1, A), 0930 k<A,
35806 JI(k,A)>II(k-1,A), @sdcrxgmels, orq Kk=A, 3s806 JI(k,A)=
=IIk-1,1). sJyesb Bpdgae wsbzgbols gszgmgds Bgodegds: JI(k,\)
0sg30s639 K-l Bosbosh ghmse obwgds 3s6sd, bsbsd K o6 gob-
s A-b 3ogemo bsfomals Geagmo; 83 306sb369mo 360D3bgmmedalis-
o30b TI(k,A) 3sJlodspontr 3603369mmdsls madmemmdls, begner F9doga
3o ofygdl gmgdsk. ory A dogmo Gogbgos, 3806 TAK, A)-b s3b
6o dsJbodsgnto 3608369mmmds: Brags K=A-b s Gogs k=A-1-L.
dsgsmoma. (39¢0399e00  asbOmmobsl dobsbdo dmbzgomals sem-
3s00mds s60b 0,001, 303mzmor semdsommds odobs, G@d 5000 gob-
Ammobsl Jobsbl méxg® ds0b(3 dmbgrgds.
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8Imblbs. yoggmo gsldieags dogomme (38, bomme dobsbdo
dmbggeds — L, [s0dsBgdep®.  bos  gsdmzmzgemmm  smdsmmds
P{S,22}, Loz Sn GotdsBgdoms Gommgbmdss n=5000 wsdmxz0-

909 (30880, 83  smdscmmdals  gsdmbsmgmgmse  asdmgagobmm
395bmbol (1.3) sLodd@m@nco gmednms. asbbogrmm dsasmondo

A=np=5 @s bsdogdgmo P{S,22} smdsmmds §emmos
P{S, =22} = iPn(k) =1-P (0)-P, (1),
k=2

378bmbols mgemdgdols dsgmom

P.(0)=I0,5)=¢", P,(1)=IX1,5)=5¢".
3933561500,
P{S,>2}=1-6¢" =0,9596.

Bglgo gmedgmon gsdmmgms 3306;:)3315:
b(0; 50005 0,001) = 0,0067, b(1; 50005 0,001) = 0,0335,

s, dsdsbsrsdy,
P{S,>2} = 0,9597.

833356800, sLod3ZmBneo gmGdImon bsmggdmmdolsl ©sdzg-
3o (3emBomgds gsdmbsmgmamo bopowol 0,01%-bg 6s3emgdos.

§2. 33393m-RLI3RJLOL LM3SRN°IJH0 BRISSGO00 MAMSHIIS

d93mz00m0  smbodzbs:

1- K
H(x)=xIn>+(1=x)In——~ L
P n

. *—
=y P

MAM&HIIS 2.1. GmEgs N—oo, K—oo s N-k—>oo, dsdob
b(k,n,p)=P{S, =k} =

= m exp(—nH(p*)[l + 0(111) + 0[11() + O[n ikD . (20)
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R33&3INBIBS. 33 mgmegdgdols sbeddgoizgdmse  gobsMagdeme
bBocmobaol sboddgmdneo gm@dgmon: Gms M—>e0, dsdab

m!=+2mmm"e "%, @ = O(IJ.
m
33243l
!
PIS =k!=CkpX1—p)"*=— T pkq_p)k=
S, =k}=C,p"(1-p) Ko—t)" (1-p)

n n" X n-k _6,-8,—0
— 1_ en k™ %n-k —
\ 2nk(n - k) k* (n —k)"™* pr(=p)

1
Jamnp*(=p) exp{-n(p * Inp * +(1 — p*) In(1 - p*) -
—p*Inp—-(1-p*)In(1-p))}exp®, -6, -6, ,.)=

1 of 1o 0 Dol Daof 1
= ﬁnnp*(l—p*) exp(—nH(p )(1+0(n)+0(k)+0(n—kj} A

Jag30. Gergs N—>o0, Koo s n-K—o0, 35806 (2.1) osbsggs-
Oemdopst doomgds b(K, n, p)-becogol sbod3gmgmeo go@dnme:

b(kan,p) = P{Sn = k}~ 1 e—“H(P*).

27np * (1-p*)
smb0dgbs o ~Po, boesy {0} @0 {Ba} — o0 6o3bgomo dod-
q36mdss, 6oBbagh lim o

n—soo B

=1 065336mdol Fglernmadsl.

MIMGIIS 22, (FVIIG-L2SIDVSLOL  MISDVGO  BR3S-
k—n
SO0 MIMBIIS). o 0<p<l ©s x=-—P  ¢=1-p, 85306

v pq

I B e
b(k,n,p)—P{Sn—k}—me (1+0(&D,

GeoEgs D—oo,  (2.2)
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0365063 g3gms K-mgol, Gmdgmms Bglsdsdalo X Gaigbzgdo Gsady
Lobernem [a,b] 0bBgegsemBos dmamsglgdamo.

R353&30633S. 353mfdmm, LEmmegds oryg 68 mgeadgds 1-ob
306mdgdo; k—oo s N-K—oo. dobromems(y, (3bawos, G@I

k=np+x1/npq=np[1+x q}, (2.3)
np
n—k=nq—xﬂ/npq=nq(l—x p].

nq
G356 X Lsbernm 0bggezemBo aigemgds, sdoBmd k—eo s
n-k—oo, Gea;3s N—o0. gl a35dmg3l Ladmemadsl w3 gGmo:

b(k,n,p) =

1 of 1rof Do Dol !
= 2 (") exp(—nH(p )(l+0(n)+0(kj+0(n_kn. 2.4)

gobsorsb X€ [a,b], (2.3)-s6 dogomgo:

anp[1+a qJ, n—anq(l—b p].
np nq

O e

0630650  gggms X-mzol [a,b]-wsb. sbygzg, o asdmzoggbgdm
(2.3) BoEmdgdl, dogomgdo:

e 0]

1 1 1
9-0. \/np g = \/npq (1 + O(HJJ , q*=1-p¥*, (2.6)

0sbsdtrse gggms X-mgols [a,b]-wsb.

8.0.
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H(x) g9bjios sbsgmobydas (0,1) 06@gmgemdo s
=X prm=ts L
1-p x 1-x

H'(x)=In>-In
p

30630086 p* -p = 0, Geogs N—oo, 308md EszfgOm:

H(p*)=H(p)+H'(p)(p —p*) +
1 ;
+5H”(p)(p *—p) +0(p*-p|).

(2.7)-0b 0sbsbdsc,

1 1 1
Hp)=H'(p)=0 s H'(p)=—+ =",
P 9 Pq

sdoBymd (2.8) Boomgdls Lsbgl:
*) — 1 % 2 % 3
H(p*)=_—(p*-p)* +0(p*-p[)-
2pq

3533

b

o(p*—p[’)=0m~'2)

2.7)

(2.8)

2.9)

0638(5 gggms X-mgzol [a,b] 0bggezemosh. oy sdsm gogo-

035emoli{fobgdm, (2.9)-wsb 33946904:

XZ
H(p*)=—+0(n""?)
2n

(2.10)

Esdomeb, (2.5), (2.6) s (2.10) Bsglgser (2.4)-Bo, dogomgdo:

2
L_‘_u(“fwz)

b(k,n,p) = 1+0(n™))e * =

1
\2Tnpq

=L eTarommy)

- \/2mnpq
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036sdGsE gggms X-ogols [a,b]-psb. sdMogse, Rzgb b(K,n,p)-bogols
dogomgo
b(k,n,p)~

1 (p[k - np)
vIpq |\ Dpq
sbod3ZmB o gmednm.s, bewpss
o(x) = Le_7. A

Van

§3. 33I3H-LI3VILOL 06D IHN BR3IdHNMO 0IAMHID

P{k;<S,2k;}  semdsmedols dosbremgdon  gsdmbsmgmgmaee  dqo-
dmgds 3edmggbodam oJegl Bgdrgae

MNIMAHIZS 31. (FVI3GH-LI3ILOL 06GIBFGILIAH() BR3S-
000 003M&33S). n-ob gbsbergmme BoHeobsl

S, —np 1 b =
P{a <1 <b}—-——[ e 2dx—0
TR TS

0563361500 g39ems @ ©s b-bsmgol  (-co<a<b<eo).

b/ <c,
bosz € Gs0d) swgdomo bsbérnmo @oibgos. godgsm, Ky olgmo
193069k0  dogmo  Goibgos, Gmd K, 2np+anpq, bowme k;

oligmo groegbo dngmo Goibges, Gemd Kk, <np+b,/npq.
35806

R3IGINGIBS. msgsd0Mzgmse ©sgndzsm, Gemd ‘a\ <c,

Pla<n P

<b}= kz P{S, =k}. (3.1)
npq K=Ky

5939001 0sbsbds, a s b Lsbémmo Goibzgdos, go. dgbéry-
gdnmoas mgedgds 2.1-0b  306mds, sdoBmd dggzodmos (3.1)-8o
P{S, =k} 3g3335mmo (2.2)-00m:

S, —np L -
. <b}= 3 —e *Ax, (1+0(n 2)), (32)

\/npq Kex, V2T

P{a <
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bogoss

x—ﬂ s AX, =X, —X, = !
Kk rpq Q Kk K+l Kk /rpq'

(32)-0ls 3sxgb03 wask obgacdserndo xsdo, GmBgmo @ @

b
b-b 30856100 03633 3700 1 I e_xz/zdx 0bBgatsgobs 3o,
V2T,
Gm@3s N0, 30]3sm, sbms a s b 6960ldogeos. sm36036mm
Sn —np
gn = *
v pq
abseos, GmI
P{E,|>c} =1-P{E,|<c}. (3.3)

36mdogmoas, O3
je"‘zlzdx =/27m,

—oo

sdoggmd

e 2dx=1——— [ ™ "dx. (3.4)
) .

(3.3) s (3.4)-s6 dozomgdon:

P{\gn\>c}—i | e—"z’zdx—P{\gn\Sc}—rj e 2dx|. (3.5)

V2T |x>e -

sbms, godgsm, € bgdobdago 306y msegdomo Gozbgos, dmo-

dg8673s obgmo ¢ Go;bge (gL Gogbgze wsgsgzodlodmm), Gmd

1 —~x%/2 €
— | e dx<—. (3.6)
V2m \x\j;c 8

obmosbob  sdd)30igdnmol  0sbsbdsre, dmodgdbgds olgmo My
Gobgo, G@3 gmggmo n2ny-bogol Fgbermmegds BmEmds:

P{E,| < C}_\/;Tt f[ e 2dx <
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sdgresh, (3.3) s (3.6)-0ob dsgmom
mﬁﬁ>qs§, n>n,. (3.7)

sbems sgommm bgdabdogéo [a,b] 0bBgmgsmo ©s s@3608bmm
[A,B]==[a,b][-C,C],
Gupasb -C<SA<B<SC, sdoBmd, Gmgmei hggh gb 339 08399830~
(399, 0m0dgdbgds olbgmo Ny Goibzo, G™I gmggmo Nn>ng-Lsmgol
330 3J3L gBmmmdsl

P&, € [A,Bl} - I“’2d (3.8)
(36) - (38)-015 dog)om, ‘Z](s)f"smm?’oreoﬁ
P&ne[%b”—véiaﬁ”dxs
Ty
P{\E,, >C}+Fxf>f_x 2dx|+ P{& e [A,B]} - \lfjji —x /zdx

dogomgdm, A3

18
—|e™ dx/<e
V2n£

05633650 yggms @ s b-Lsmgol (a<b). A

P{én € [aab]}_
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3830 VII

3dbdSLOSMIBID BI6IBNIS0

§1. 383bSLOSD IR BI6ICNOL BSELOBR3MHD
RS INLO ‘J3SHGN3ILO N301LI>IS0

smdsmmdol mgmenols ©s dsogdsBogdo bsdobBogol 39360
33m(3065 3393806 dmmos M 0 dgr  dgdombzgzem  Lowowgms
x990l FglFogmaby. Bgab 337 bsGommddog asggisbon sbgo sdm-
(39690, AmEgbs;z asbgobomasgoomn oe Goibgms gsbmbol Ggbsds-
dols ogmergdgdl. e d603360memgeb sdm(3ebsls Fomdmaegabls dem-
39906000 sdm3009dgm  F9dmbzggzem Lowopgms 6adobdagMo  Lslery-
o AamEgbmdals Ksdol gsbsfomgds s 930 sgmmm dalo gm-
39J393% OmeEgbsg dgbsgmgdms Goibgo bagdsdobse owos. ©s-
derm 30909 dgdmbggzom Lopowgms 830l gsbsformgdols 3emdgdbs
Bg0dmgds gmgagmngol Fglsgdgdos asbsfomadols gsbmbom, gmd-
3mbogoal gm&dymals gsdmggbgdom. (3bswos, dgdmbggzom Lo-
ooy xs3580L 83 gbom Fgbfegms gdse Gomm gsdmmgmgd-
036 360l 839380090, ©sdmzogdgre d9dmbggzem  Lorowg-
s Fgxe890s00mdals Lsgombo Bgrstigdom dserBogse byebrogds 9.
dsbsbosmgdgm 330008 gmmeom, sbes, Gemameg sk ffmeg-
396, FFogl  asdsgdbsms  Igmmeom. dobo  gsblebmgMolsmgols
h39b 3333000988 2s63bsBmgOmm dsmgdsdogndo memeobol (36939
3@33mgdlygéd dgdmbgggoo  bowowrggdby. mddmgdlnéo
dg8mbggz0m0 bopoweg gfmegds E(@)=E(0)+N(®) bowowgl, bawesg
E(®) s N®) bsbtrgmo smgdsBognto mmeobols 3jmby bsdego-
o J990bg930m0 Lowowggdos. §={(®) 3433emgdlgéo Bgdmbgggo-
00 bopopols dsmgdsBognco mmeobo gffmegds

ME = ME + iMn (L1

%9L. dsogdaghogno memEabols doMomspo mzgoligdgdo dubgdagse

asesoBsbgds (11) Bgdmbggzety, g3hgdegm Ibmmme o ogo-
bgdols sdd)303905%g.
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oy G = & +im, kK =ﬁ ©sdm30gdgm  3m33mbgb@nsbo
39dmbggz0m0  Looeggdos, Cw k =ﬂ 3™33mgdlim®  Fgdmbgggzem
booegms  sdmyygoegdmemds 608bsgl Ew M) k =1;, dgdmbgg-
300 39JBOG0s I 0wgdemmdsls), 35806

M, - C) = lf_llMt;k - (12)

3603, LodstBogobsmzol ©sgndzsm, G@I s = 2; €, -0l
330 30090mmdols  3sbbsbmgMopsh  3sdmdrabstigmdl, MHm3 &i ©s
1Nj» i#j, d90mbgggomo boowggdo ©sdm 0@gdgmos,

sd0md

M(&;in;)=MEMn;.
89539 dobgboo
ME,&,=ME ME, s MnmM,=Mn;Mn,.

33533b
MG, =M((E:& - nim2) +i EMa+ &ny)) = M(E,&—nim2) +
+iM (E My + EMy) = (ME; + iMM )(ME, + iM1,) = M ME,. A
Sbens o398 303 8x8rgze THemmds
IME|<M[C|. (13)

sy, 3o zsm, C dseB0g0  gmd3mgdlm@o dgdmbgggoma Lo-
©oEgs, 9.0. ol @gdnmmdl Labogm Goiby { =z, = x; +iyy bo-
d3bgmmdgdls, sdsborsb,

P{w: {(w) =z} = px.

83 g9mbgg3980 (1.3) s60L 4md3egdlmeo Goibzol dmwnmols
030930l 3oMesdoto Bgrgan:

M| < Zk: 2, [p =M. 14)
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30Jgem, sbms
§=€"-&, n=n"-n7,
Beagmen &:,T]: Aglsdsdabsg gi, 'I‘]i -bggb gOgdso  besma dsé-
303 998:mbgg300 bopoegms d0dEgzerdss.
gbewos, I

&i=8& —& 2& M =n"-n" —n
@, 333sbosdy, Cn — §; ME s MM-ob 3s6Lsbmadol dsgmoo
337960
M( = lim M,
n—eo

baos(s o= &, +in,.
B90ga (1.4)-ob dsgmom
‘Mcn‘ < M‘Cn‘ 6900dogeo n-bsogols.

sbms 30hg9bmm, Gd
lim M{C, | = Mg

dscrongma(3,

Gl <[Ea[+ M, =EF +E +my +m, <ET+E +nT +n7 =[g+n
s o Z;-Q.sfi dsgmGotgdamo  3MadsEmdals mgdgaol mgmegdols
dsemoo dogomgdm, Ged

M[¢, | - M(g|. A
B336LSBRIGS 11. & Fg90b3g30m0 bowowol dsbsbosmg-
dgmo g9bJgoes gfmegds bsdrgomo t zmerols
@ (t) =Me'® (L5)
gNbJaosk. gomgéol e™ = cosx +isinx BmAImol msbsbdsw
(1.5) -r0s6 3agomgdon:
Q¢ (t) = M cos t€ +iMsin & . (1.6)
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oy Fe(X) o60ls E-ol gsbsfoemgdol g3bd308, Bergwe fe(x) dobo
bodzz03g (g ob sGbgdmdl!), 3sBab dsmgdsBogmeo memwabols
a93mbsmgmagmo bmgswo gm@dmopsd ©s3Fgm:

9 (t) = ]?eit"dFE(x), 9 (t) = Te“"f&(x)dx. L.7)

o E-ols asb6sGomgds woli3egdmeas, 33306
0 (t) =X e Plo: §(@) =X, }. (18)
K
(A7) s (1.8)-rsb Bsbl, Hm3 Qe(t) dsbsbosogdgmo o3nbos
Laglgdom gs6obabmgtgds & Bgdmbgggomo Lowowol Fe(X) 396§0-

gdols gubdio00m.
dsbslbosmgdgmo gubjio0l mgolgdgdo:

10, gx0)=1 wo g (0] <1, teR™.

R3IGINGIDS. (3bswos, God @e(0)=1. gobsosb [e"°|=1,
(1.3) gBmmedogst dogomgdo:
0 ()] =Me'®| < Me™|=1. A

20, Qz(t) Bsbsbosogdgemo 308 @sbsddse 9Fygados dogm
fosaby.

33 030Lgd0L  sdd) 303980bsmz0l  msgEsdaMzgmse  ©sgsEa0bmm
d90ega0  gdals  LadsGrogasbmds, GOmdgmbsy Rzgb  99gadosc
admgoygbgdor.

£2935 11. 6sdgomo 0-b @s 6530L3ogéHo N 21 -mgz0ls swgomo
343l

0 _=i8)" | _ 6"
-y —]<— 1.9
¢ 12) k! n! (19

QEHOEdsb.
R353&30635S. (1.9) sz 303m 0brndieol Faboo. gmdzsm,

n=1 s 3s8396mm, G0d

e —I‘S‘G‘.
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dsrongs(s,

1 .
~(e” -1)=[e"du
1 0

e‘°—1\s\e\.

30dgsm, sbms gds Lsdsrmemasbos n=m—1-bogols s 35839
b dobo Ladstronmasbemds N = m-bogolsg. dstromass,

1, o m(@0)" 9 ; mi(n)"
- _y Y _ du,
i(e kz:=0 k! ) '([(e k=0 k! du
sdoggmd
P . el (lu) 0 m+1
- du| < =",
= { - I f T )

2001 R3IGINGIBS. sbzobopmn A ={w: <X} bremdo-
mmds. 33543l

=|Me"(e" - 1) =
- \Me“@ (™ —1)I, + Me®(e™ — 1)1X\ <M, +M,,

baoss
M, =M

" —11,, M,=Me

" 11,

boamer Iy s T4, A o A brmdogmdgdals obrogsgmmgdos. 8g-
358bmm  (3oe-39emgg My s My, Mj-oli 3gbscgaligdmmse gedmgo-
ggbmo mgds L1
33°d3b,
M, < hMEJI, <XhMI, = Xh/P(A)<X|.

™ 1/ <2, sdoped

M, <2MI; =2P(A) = 2P{o: (@) 2 X}| =
=2(1-P{o: E(0)| < X}) = 2(1 - F. (X) + F; (-X)).

173



30dzsm, €>0. mszesdoMggmase s3s@homo obgmo X =X, 6Hm3
€
l—Fg(X0)+F5(—X0) < Z

(9b  gmggmogol dgodmgds, gobsopss Fe(X)—1 s Fe(-X)—0,
Geogs X—), go. M, S%, beygwe  dndega h olbgmo  sgomma,

6ed || <8=2/2X,, ag0fgds M, s;
353sbogosdy,
Qg (t+h)— g (1) <€, Googs [h|< 3. A

30, o N=0&+ P, bspsg O s B 6sdegomo Goigbggdos, s
Job

@, ()= o  (at).
dsr00e(3,
@, (1) = Me' = Me" ) = e, (aut). A

49 o € &y wees Enn 33 30909em0  dgdmbggzemo Lowawggdos,
35906

Op, .0, () = l_[l(ng (t), (1.10)
k=

90. ©sdergzogdge  dgdobzgzom Lopopgms %830l dsbsbosmgdgmo

b0 (3om-(30m3g Fglsggdms dsbaliosmgdgm gubzosms 6sd-
G330l Bmmos.
©33&30633S. &, &, ..., &n 3g9mbggz00m Lowowgms ©sdergo-
006 383mdobstrgmdls eit&l, eitéz, v s e'tér 3033mgdby@
d9dmbggz0m Lopopgms  ©sdmy ogdmmds; dsmgdsdognco  meeo-
6ol 33-6 mgoligdols dsgmom Bogowgdom:
S oite L itE L
(p§1+§z+'--+§n(t)=Me . =MH€ ‘ =HMe ‘ =H(P§k(t)' A
k=1

k=1 k=1
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50. @ (1) = 9 ().

398 303988  339m30bsGMIL eTE‘ =e 6 Bommdoesd s 30.
0golgdogsb.
60. smgbodbmo a, = ME". oy, Lsbergmas, 35806 sOLgdmdls

n Gogsdeg y39ems (pg(k)(t) Fomdmgdnmo KSn s seaomo 43l

0:%(0) = i*M(E") (111)
Beromdsl. aoées sdobs, Ladsrmeasbos
n (it)*
o) =34 +R, (1) (L12)
k=0 k!

359, Las Ru(t) = o(t"), tmgs t—0.
RSIG30GIBS. oy hggb FoMdsemndse 39387sM3mgdor (1.5)-b
K-%96, dogomgdor Bemmemdsl

(P;,(k)(t) — ikMékeitf_. =ik TxkeitxdFE (x). (113)

o (113)-30 Bsglgsdm t=0, Bogomgdo (1.11)-b. abBgatsemols
60360l J399 gsFsdmgdals dglsdmgdmmdol LsdsGrngosbmdols s~

boagbse gsdmgoggbme obendigool Fabo. godgsm, (L13) ggeddy-
s bsdsBromasbos K<n-mgol s 39h356m0 dobo Lsdsrmemosbmds

k+1-m30b. gobsowsb

h

it§ ¢« ih§
Mg"e(ehl), (L14)

Qu)

ihE
gkeitg (e ) 1) S‘g‘kﬂ’ M‘é‘k+l<°°,

3do)md  dsgmGofgdnmo  3gdsemdols mgdgaol mgmegdol dsemoo
(1.14)-0b 3str3960 bsiyBo dsmgdsBognco grmeabols 60360l J39d
Bg330dm0s  assgomge  bmgsdby, Gms h—0. sd33s60, Azgh w©s-
39983069 (L13)-0b Ledstrorgmasbmds k+1-ogob. (1.12)-80 R, (t)
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©sdsgdomo g3@ols Fglscgsligdmase gsdmgaggbmm 83 3sMegmascgols
gagds 1.1, g3sd3b

n (3 k . n (3 k
R, (1) = M| e - L PV U (UL A
k=0 k! k=0 k!
Boggoe
n (3 k . n (3 k
L, =Ml - z(lt&) I,, L, =M — z('tg) I,
k=0 k! k=0 k!

beoogme bemdogmmds A 0gogge, G gsblabmgdnmo ogm 20 ogo-
bgdol sdd)303980LsL. Bgzex38bmm Ly o L, (3oem-3semgy:
n+1 n+l1
N
=M=, >~
(n+1)! (n+1)!

+t§n]1 <

n+l
2

ol _ “z‘:l(it&)k

k=0 k!

LZSM[ o e s

n t
1 =2t
=

! [x2x

<20t'M X

§

650356 ‘an‘ < oo, sdo@Bmd

" dF,(%).

[1X"dFg(x) > 0, 6ergs X—voo.

|xj=X

30 dzsm, €>0. s3s0bhomo msgrsdomggmse X algmo, Gm3

Hx‘nng(x)<§,

‘X‘ZX

beremer 303

8=(n+1)s

2X
t" € t" €
T <8 oo L, s
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3333562500,
il

R, (1) <.
n!

§2. BMB0IGHOI0 BdIESFOIB0L 35 SLOSOIBIR0 BIEIGOS
L. 89667 mol gsbsfomydol dsbsbosmydgemo Kmbgeos.
3043950, &=S,, bswsz Su 3966mol Fgdmbggz00m0 Lopowas:

Sa=&++& +... +E,,
b33 G G2 wees En 3307300203900 Fpdbzggomo Logorggbos o
P{o:E(0)=1}=p, P{0:(0)=0}=1-p, i=1,2,...,n.
Asbsbosmgdgmo ggbiieol 4%-mz0Lg8980k dsgmom
95, (1) = (9, (1)",
bogess
@, (t)=pe" +q, q=1-p.

353sbs0sdy,

Qs (t)=(pe" +q)". 21)

(2.1) gmE3Igmol Lsdqgomgdon hggb Bgazodmos asdmzmgormmo
Sy-ob 3em3gb@gd0 60 030L9001 dsgmoon.
sby, dsgsmomasg,

1 .
MS, = ;(psn 0)=np.
sbgzg gsdmomgmads Sy-ob ab3g@los:
DS,=npq.

2. 3msbmbol gobsffompdol dsbsbosmydgmmo gmbgpos.
30dzsm, & 3930b393000 bowowg asbsfammgdnmos 3msbmbols go-

bmboo:
AN L
P{w:&(w)=n}= —e, n=0,1,...
n:
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geddaems (1.7)-0ls 0sbsbdogo

(Pg(t) — ieitn Lr:e—x —e iw — el(eit—l).
n=0 n. n=0 I
3Jgsb dsbsbosmgdgmo o3bdz00ls 60 030Lg00L dsgmom
ME =4, DE = A
3. bmBdsmmto gsbsfoemydol dsbsbosmgdygmo o5b-

Jocos-
30350, & Bgdmbgzgzeo Lowowgl szt N(0,1) UB)sbostdmmo
ber@dsgmntro asbsfomads, g.0.

1 —x%/2
fe(x)=——e .
¢ N2T

Gopgsbsy sintx 396@0 gubiioss, bommm sintx-fz(x) obBggo-
508000, 330 md

[ sin txf, (x)dx =0,

s, 358sbssdy,

@ (t) = ]?eitxfg(x)dx =

= [costxf, (x)dx +i [sintxf, (x)dx = [costxf, (x)dx. (2.2)
29357503mmo (2.2) Gommdol mdagg dbséy t-mo:

0 (t)=— szin txf, (x)dx.

bsFommdomo 0b@gadomgdon dogomgde ©oxg@ab(30sm NG  as6-
Bormgdsls:

X /2)

Q' (t)= r jsm txd(e”

oo
2

]: costxe™ “dx = —tI cos txf (x)dx = —t@ (t).

1 1
——sintxe | ——
N2 o N2W -
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oy sdmgblbon @' (1) = —tQg (t) oggMHgbiosnd asbgmemy-
3L Pe(0)=1 LsFgolo 306mom, dogomgdem, Gmd

t2

P:(=e 2. (2.3)

sbems as6g0bommo beogseo F9dmbzgzs, Geowegbsg & 9980bag-

3000 bopopg asbsfomgdnmos be@dsegdse N(a, 62) 35675078)-
6Agd0m, ga0.

1 _(x-a)’
fé(x)—cmexp[ P J

gbewos, M= &_J 39dmbgg300m0 bowowg gameg 3sbsfomgday-
(6
mos  bmedsemnse (0,1) 3s6s3586gdom. dsbsbosmgdgmo  o3bd-
@3oolb 30 030b9800s6, (2.3) gmGInmopsd ©s E=on+a G o6r3m-
396006 dogomgdm

2,2
0 (t) = exp[iat - "; J (2.4)

sdorest (1.12) gmédnmoals dsgmom, ©s3foGo
Mé=a, DE=c".
4. (a,b) obgtgsem 8y msbsdsGo gsbsfoemgdol Js-

bsbosmydgmo axbjos.
o & 380bz93000 ooy msbsdtsmss gsbsfomadnmo (a,b)
B9 3o, 3580b, MmO 30300 dobo Lodzghoggs:

0, x<a,

1
f(x)= , X€(a,b), s3G0zs0,
¢ b—a

0, X >b.

1 e1tb _ elta

dx = .
—a it(tb—a)

b s
Qe (t)=[e™ 0 (2.5)
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3odzsm, sbwms a=-h; b =h,

35906
Qe (t) = Silli:l ¢
(2.5) go6Bgmons dogomgdor:
M& _a -; b ,
_ 2
pg =" 12a) '

§3. 9336'J63d0L BMGIIRS ISbSLOSMI>IL0
BI6ICON0LSN30L. IGANSKRIGOIMd0L NAMEHIIS

Gy gbsbgm, gmggm Fe(X) asbsfomgdals g3nbjiosl Bgg-
bsdsdgds Qe(t) dsbsbosogdgmo gubdios. oldob goobgs: dsbsbo-
s0gdgmo  gubieol bsdusmagdon smEagds oy sMs asbsfomgdols

B6J0s ©s gb smeggbs (3oebsebss? 3 goobzsby wsegdomo 3s-
bgbol gs399s g8gan ogmegdols Lsdgsemgdon bg@bogds.

0M3IMHIIS 31, (Bgodrmbgdol gmedgms). ory Fe(x) gsbsGomyg-
dob g3bg30ss, boagmm @e(t) Fglsdsdobo gebsfoemgdol dsbsbosmg-

dgmo  gubiios, 3sBob  Fe(X) ogmbdiool  9Fygodmdol  gmggmo
o< B F9oBomabsngol

2.2
o't —j —i
e it —e itow

F®)-F()= lim [ o0 * S~ dr. (3D

R33IG30GIBS. godzem, N bererdserndse asbsfamgdnmo 9g0-
obggzomo Logowgs (0, 62) 3560398 M9d0m, beagme  dolo  gsbsfo-
g0l ggnb00 Do(X)-0m 3m36036m0.

©339935m, 6 & ©s NG ©s3mz00939m0 Fgdmbzgzomo boeo-
©g900s ©s 3sbgobommmn (o=E&+MNs xsd0. Lol gebofommgdols
376408 Fs(X)-000 s036086ma (0b. msgo III, §6).
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F,(0=F,(0*® (x)= [ F,(x-y)d® (v)=

= [@, (x-y)F,y). 32)

30650036 & s Mo ©8mm0mgdgmo Fgdmbggzomo Loowggdos,
sdogymd dsbsliosmgdgmo 3300l 40 ogolgdol dsgmom sgfgem:

0. (/=0 ()0, (1).
(2.4) goG3ngmol nsbsbdsw,

o’t?

9, (=€ 2,
beogne P, (t) g9bios 0bBgamgdsros, 30650056

2.2
@, (1) = |0z (0)] @, (V)] < exp(— ‘;’]

3323t
2115 i exp(—itx)(pga (tHdt = 217t i exp(—itx)(pé (t)(pna (tH)dt =

=] A(X,y)dE (y),
bagoss
2.2
1 = . v 1 = w1 2
AX,y)=— [e™™Me 2 dt=——[e ° —e™" *du=
(x¥) Zn_[o x/ch_J;, \N2T
1 (x-y)’
= ex — .
oV2m p( 26’ ]
3333560,

(x—y)

1 oo
i j q>C (t)dt—ir fe ng(y) (3.4)
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asbgobogmma (3.4) Fmemds. oy gzseatigdm (3.4) s (3.2)
BoemmdgBl, 36sbagm, Hmd (3.4)-0b dstrxgghs Fbsty el F.(x),

9.0.
1 < —it ,
— |e™ t)dt=F (x). 35
e, dt=Fy ) (35)
3Jgsb 0bgacomgdols dgdegy dogomador:

1= o’t?
Fo(B) - Fy (o) = Py [ () exp(—

t> B
)([e ™ dx)dt =
2 .

2.2 e—ltﬂ _e—lta

1 oo
= (pg(t)exp(—ozt )t (36)

0906930l sdd) 03900l sdmsgdgdolsmgol obms ©sg3@hgbos

3shg96mm, Gm3 Fe(X) gmbdi00l 9fg398mdol gmggmo X Ggddo-
molsmgol

lim F (x) = F; (x). 3.7
G0

39h396m0 (3.7). gmdgsm, 6> 0.

33°dgb

Fy (0 - Fe (%)] = | ] (Fy (x— )~ F (x))d,, (y) <

\Fg(x V-F (0@, (y)+ [ [Fe(x—y)-F(x)d®,(y) <

\ y|>8
<sup‘F§(x y)— Fg (x) ‘j‘dCD <N+ 2‘ "[dCD L=1+I,. (38
ly|<8 MED)

gmggmo  esegdomo  E-lmgol  dgodmgds  dggs@bomm  oligmo
0 =0(¢) Go;zbgo, G
sup|F (x—y) - Fg (x) <€,
ly|ss

8.0.
I, <e [dD (y)<e. (3.9)

v[<8
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33gy Rgdodggal gmeemdals aoamaa‘;abom oo
I, =2 [dD (y)=2P{x: \n6\>8}< 52 ¢ =206%/8"<e, (310)

¥[8
Ve,
V2
(3.9) s (3.10)-0b gsmgsgmolbffobgdoo, (3.8)-sb dogomgdm
[Fy(x) - F (x)| < 2¢, 6 <0y,

Gm@Es 0<0, =

33g35650, ory (3.6) Boenmdol meagg Fbadgl asosgsmo brmgs-
6B, Goeglsg 60, dogomgdn mgmegdals I 303908, A
0MIMGIBS 3.2. (gHmegtmmdol mgmegds). dgdmbzggomo Loge-
ool dsbsbosmgdgmo ognbios (3oemmbsbso asbLsbmgMsgl ol go-
bsfFogrgdsls.
R33G3INGISS. (31) GoEdgmopsb  3sdmdpobstrgmdl,  GBmd
Fe(x)-ob gmgoen algaadmdet Faddomby
2.2
) ) 1 = _tTO' e—itx _ e—ity
Fe (x) = ylilzlwilgza_j;(pé (t)e Tdt’
basy Y—=—° Fe(X) ggnbieol fg3a8mdol Faddomms Loddsg-

mgbg. 33339000, Fe(X) dobo 9Fyzgdmdol GFaodomas Lod®sgemg-
by (3ombsbse asdmobabgds @g(t) dsbsbosmgdgmo ognbiz0om, bm-

o 30bsoesb 6daldog® Y FoddomBy
Fy(y) = lim Fy (x),

bagoss xTy Fe(x)-ob  Fy308md0b  FooBomadby, sdogmd Fe(x)
o lbobse asbobsbmg@gds Qg(t)-om. A

333320000 31 o & s & ©sBemiomgegmo gdmbggzemo
boopggdo gsbsfomagdnmos bm@dsen o, 35d0b & + & x9d0(3

3305 amagdnmos beadrdsem s,
sy, 0y

M&l =a, Dgl 61 [}
M&z =a, DgZ - Gz 9
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35906
2.2

.ot : ’
¢, (t) = exp(ita, — IT), ¢, (t) = exp(ita, —

ot

).
dsbslosmgdgmo ggnb300b 40 030Lg301s msbsbdse

(67 +o)t’

2 )-

P, 1e, (1) = @, (DO, (1) =exp(a; +a,)it—

gb 3o Go3moagbl dsbsobosmgdgm gubjiz0sl obgmo bmeds-
géo  asbsfomgdalis, Gemdmol sogdagozndo mmmeabo (aita)-
ols, beagoe oldg@los (612 +G§)-o’ls B,

909030l 0g0h9dol bagdzgmby wsgsbgbom, Gmd &
+ & %330l gs6sFomgdol ggub30s beadrdsgmyos. A

3535820000 32. Esdmmgoegdgmo & ws & Fgdobzgzgecmo Lowo-
9900 37ebmbols 3s6embols dobagom 361086 gsbsfoemagdnma, s3sbosb,

7\’k M
Plo:g (@) =k}j="""

Ase
k!

P{o:E,(@) =k} = k=0,1,2, ...

83598 jo(3mm, Ao E= & +E, Bgdmbggzomo ooy asbsfo-
mgdmmo 0d6gds 37slmbols 3obmboom A=M+ N 35615398 Gom.

Q¢ (t) = exp(A, (e" - 1)),
g, (t) = exp(h, (e" —1)).
dsbsbosmgdgmo ggbz00b 40 030lgdoL dsgmoo a39467ds:

Q¢ e, () = exp((h, +1,)(e" —1)), (3.11)

90. xsdols 3.s'bo1soom363g:>o Bnbd0s 37elimbol  gsbmbol dsbsbosmg-
39 gbd300l  GoBmamagbl. gOHmsEgMmmdol mgmegdals 0sbsb-

33, 9omsEgAmo gsbsfomgds, GMdmol dsbsbosmgdgmo o3nbos
sé0ls (3.11), 37slembols gsbsFogmgdss, Gedmoalmgalsc
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(7\'1 +7‘2 )k e-(x1+x2)
k! ’
0M3IMH33S 3.3. Qe(t) dsbsbosmgdgmo gbjizos bsdrgomos ds-
Qob s Iberymere 3sFob, AmEglsz dgbsdsdolo Fe(x) gobsfogmgdols
g9bJios LodgBdanmos, go. Fe(x) =1 - Fe(-x+0) 36, oy Fe(x)-b
asBbos fe(x) Lodgzdogg, fe(x) = fe(-x).
R33I&INGIdS. oy E-u 3J3b LodgGonmo gsbsfommgdols o3bd-
(398, 3580b & s —E_, asbsGamagdgmos gombsotse ©s, dsBsbawsdy,

Pe(t) = Me'™ = Me™ = (-t) = @, (1).
90. Qe(t) bsdrgomos. sbms 83598 030 mgmEgdol dgmery 6s-
Fomo. ©s3mdgsm, Hmd Pe(t) bsdrpgomos ws gsbgobommo N =-E

3980bgg30m0 bogowg. M-I gsbsfomgdol oggrbjzos G(X)-0m sm3-
6036mm. 35806, 3s63sOBgdals Mmsebsbdaw,

G(X)=P{M(0)<x}=P{@:&()>-x}=1 - Fz(-x+0).

P{o:E(@) =k} = K>0.

Qe(t) s @q(t) dsbsbosmgdgemo gbdi30980  ©s383B069dnmas
9603365006

@y (t) = Me™ = Me™® = Me™® = ¢, (1)
056553360M3000. ds3¢8d, 306mdl dsgmom
@z (1) = Qe(t), go. Pn(t) = Pz(0).
shems gmsgOmnmdal mgmégdols g3sdmygbgdon sgslzzbom, GmI

N o & 3Pmbggz00 Lopowpgdl gémo ©s 03039 asbsFomadol -
60 sd3m, go.
Fg(X) =1- Fg(—X+0). A

0MIMGHIS 34. oy Pe(t) dsbsbosmgdgmo gabdizos ggmgbals
g96s08ms Lij(—o0,00) gemsbl (g.0. ﬂ(pg(t)‘dt<°°), 33306 Fe(x)-b
od3b fe(x) Lodizzé03g o
1= .
fo(x) = — [e @, (t)dt.
{00= p JeT 00
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R33&3NGIdS. s¢m3zbodomm
- 1 =
f.(t)=— [e ™ @ (t)dt.
£ () Py _.[o @ (1)

306s0@s6 Pe(t)e Ly, s30Bmd (3.1) gm@dnmsdo gadmgds ab-
93650l 60360l J39d gemsgogm bogstby, Gegs 0—0. dogo-
©gdm:

R@-F@=, o0

3Jgsb 333mBabsGrgmdl, Gmd
F(x) =T, (x). A

§4. 3565V 0L2I30L B'IGIBGNSO)S IN3KRA3S(Md01
LILAOR 3HIBSIRKMBdS

V' 05380 gsb630bogrgo ghobs ©s 0dsgg smdsorg®  bogésgby
dm(399m I9mb3g300 Lowopgms 30deg3tmdols 3Mgdsmdol Lhgs-
Eslbgs Lobg: smmdsmmdon  3Ggdsemds (—2>), oomnddol  s930-
madgmo (0.8) 3670sEMds ©s bednsme 3spbsdynmo sBHom 3 Gg-
dsemds. 83 Lsbol  3@gdsmdsms asts Bgdmbggzomo  bowowggdo
(56 360b Lagemadnme gdmbggzomo booeggdo dm@gdnmo ogml
9Pm0 s 03039 mdsorgd boghgbg) Fgbsdmms gBHodsbgols ,,ms-
Mobeegebge® dsmo gsbsFomgdals gubiesms gegdsemdol sBeom.
83 dobboor Bgdmgommm

336LOIBR3IGS 4.1, Bzb gogyzom, Gm3 Fu(X) 3s6sFomgdols
37030008 303g30mds Ll ee 3Ogdseas F(X) gsbsformgdols
B76J(300Ls 396, ©s ©a3Fadm Fi(x)= F(x) oy Fu(x)— F(x), F(x)
376J300L 9Fy308mdel C(F) Faodomms Loddsgmgby.

gL 3sb6babemgMs Mg mmos, go. oy ObREL bylgo bemgso,
ol gemsEgAmos. dsdmmsi, Fu(x)= Fi(X) s F,(x)= Fy(x),
35306 F1(x)= =F,(x), x& C(F,) 1 C(F,) wsbsthgb Ggtomms bo-
desgmgby, GmIgma mgmaeeas, Fi(X)= Fi(X) dsé3bbowsb Fy3g-
B0l gsdm. A
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o Fu(x ) ogq6dgos En-ol 3965Gomgdol  ogqb6diz0ss, beemm
F(x) &-0b gobofomgdol og96J;309, 35806 goBygom satgmzg, Gmd
En bl jOgdsros g-daﬁ, 693 En L}& boddmmmmo smobo-
FWgos; Bogxg® 988mdgh, Gemd &, jogdsmos E-396 gebsFomagdom.
sbewos, F,,,L)F; 3690500m30036  33dM0bstgmdls, B3

P{a:x;<En(@)<xz} —=— Plo:xi<E(0)<x,},

oag0 PIEXI=PEx}=0.
obms o3blbsmn Fp(X)=> F(X) g6gdsmdol 3s6Lsbmgéedo, oy
GuBymd  dmombmggds  3Agdsemds  dbmmme F(X)-ob  9Fyzgdmdols

TooBomgdby s 368 gggms X-Lsmgob. Fey(X) g3sbsGoeagdol ognb-
Jiool Fe(X) gobsGoemgdol ognbjiaobsggh gmggem X Fgd@omdo
369%smdol Immbemgbs 36 odbgdmms 33630, 30bsosb g mmmgdg-

mayogeon &, Bglnbzgzemo bowowol 3sb6sFomadol & g80bgg30-
00 Lboool gsbsfomgdsbmsb 376936030 Losbememgol 3936 dgdm-
b3g3sL. 8ol bsmgmlsgmegse dmgoygsbmo

dsgsemoma. 3o Jgsm, E,=¢- 111 s 1 ®s0dg dgdnbggzomo Lo-
RORYd-
1 1
an(x)=P 0:&(m) < x+— =F§ X+ — —)Fg(x+0),
n n

Geigs oo, bogdstolos Fe(X) Fyzgdomo ogml X Fgd@om 3o,
60 Feo(x) A F(x). 3gmeg 9beog, &,—E Bgdmo  Rsdmmgmomo
939 3Ggdsmdals sbeom.

MINGIBS 41 org &, ——E, 85806 &, —E .

R3IG306IBS. goizsm, X'<X s X, X'e C(Fg). 306500056
{0:E(0)<x"}={®:E,(0)<x, E(®)<x'"}H{®:E,(0)>x, E(W)<x'}c
c{o:E (@)<x}+{ 0:&, (0)=x, E(m)<x'}.
sdogmd
Fe(x')<Fg,(x)+P{ ®:E, (0)>x, E(W)<x'}.
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30630l dsgmoom
g, —¢&,
P{0:E,(0)2 X, &E(0)<x"}<P{w:| &,-E| >x-x'}—0, n—eo.
353sbs0sdy,
F.(x") < llll_l)l;lo il:f Fe, (). 4.0

sbagmaonése, 07 Bg3733mon  saamgdl 4 s En-b, dogo-
ogd0:
limsupF,, (x) < F.(x'""), x<x''.
noeo

3d33561500:
Fg x")< !l_l)lolo inf an (x) < ,l,lfl sup F&n (x) < F& (x").

s o XeC(Fe), x'Tx s x'"IX, 85306 d0gomqdo
Fe (x) = lim Fy, (x). A
MIM&SHI3S 4.2. oy
&, -8 — 0 o F,(0>FX),
35306
F, (x)= F(x).

R33G306IBS. mgmtgds 4.1-0b sbsgmmgon®os, omzo of &;l -bg
a3mz0496900 g-%g Rostrgdmem by gmemdsk.

MIMSHIIS 4.3. zoizsm, 2’;,,, Mw D=1, 2,.. 3580bggz0m bo-
oEgms 30deg3tmdgdos. 33543l

s) o &, L)& s ﬂn—P>0, 35306 nnin—"m.

8) org En—E, N, ——C,
35306

Eta——&+C, Em,—2>CE 2152 C=z0.
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R3I&306IBS. 0dalsmgol, GmI s3398303mm (), asbzobogmme

P{w:§, (oM, () >e} = P{w: €, (oM, (@) >e, M,(®) < Ii} +
+Plo: &, (M, @)>& 1,02 3<

<Plo: g, (o) >K}+ P{(o I (@) 2 Ii} i Eedado.

sJgesh 3o
lim sup Plo: [, (oM, (0| > e}< Plo: Ew) > K}, (42)

gm39e0  gofbodgdnmo esegdomo K-bogol. dsgmsd, K 6530L30-
960 @segdomo Gobzos, s80md (4.2)-ol dsekggbs Ibsdy K-b
s6hgzom Fgazodmos gsgzbsemm Gegobe oy Goigbzby 6s3mgdo.
353sbs0sdy,

Plo: €, (oM, (@) >e}—>0, n— .
(3)-b @3B 30;3580bsm30L Bg36086mm, GM3 ory
&n L)g ’
3390b
§n+CL)§+C9
Eta)-(EtC)=1, —C——0.
3Jos6, o9 3s3mzog96gdm 4.2 mgmergdsl, dogomgdo
£, —oEC.

20605 sdobs,

sdogmd
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9989 () ®30Lgdal mebsbdse
&iNa-CEy =€, (n, —C)——0.
sdgresh 30, 4.2 ogmdgdol dsemoo,
&ana——CE.
sbsgmmgom@as,
&uMa—>CEE. A

03IMAIS 44, (3mast ogmégds). oy Fi(X)=F(X), Lswsg
F(x) 9¥93080 306308, 35806 369000035 036s83605:

sup |[F,(x)—F(x) >0, n—>co.

—oo X< o0

RIIGINGIBS. goigem, € bydalidogho eswgdoma  Goibgas.
F(x)-0b 9{g398®30l dsgmoo dmodgdbgds obgmo X1<x3<...<Xp 6o-
Y3900, Gd

€ € €
Fx) <o Fli) =F() <5 K=l 2mmel, 1-F(x, ) <

990ga, 30bsorsb gmzgmo godlodgdnmo X-bogol F,(x)—F(x),
sdogymd s6lgdmdl obgmo N, Gm3d, Gm@s n>N

|F,(x,)— F(x,) < % k=1,2,...,m.

o XE|[Xy, Xki1), k=1,2,...m-1, 33806 Fp(x)-ol s F(x)-ob
3615 3emgdsemdols gsdm,
Fo(x)-F(X)<SFu(Xge+1)-F (%)= [Fn(Xpe1)-F X ) [ H[F (Xp1)-F (X1 | <€,
Fo(x)-F(x)2F y(x1)-F (X.+1)>-€.

8308md | Fu(x)-F(x)| <€, éorgs x€ [Xi X1, k=1,2,...,m-1.
oy sbgs X<x;, dsdob

Fy(x)-F(x)< F,(x))-F(x)+F(x,)<¢
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Qb
Fu(x)-F(x) > F(x) Z-F(xl)>—§,

90. Ge@s X<xj, |Fn(X)-F(X)| <€, n>N. sbsmmgondse gsboboemg-
3s 3gdmbggze, GmEgLsE X2Xpy. 8333560,

sup [F,(x)-F(x) <&, éogs n>N. A

—oco< X00

2335 4.1. oy Fy(x)—>F(X) 603y y3gmash 333003 D Lodesg-
m9bg, dsdob

F.(x)=>F(x) .
RIIGINCIBYS. godzem, X F(x) gub6ji30ol 9Fyzgdmdols Fgo-
Bomos, X' X"eD s x'<x<x".
3323t
Fo(X)< Fy(x) <F,(x"")
©s
F(x')=limF,(x') < limF, (x) < lim F, (x) <
n—oo n—oo n—oc
< li_l)y F (x")=F(x"). 4.3)
0y x'Tx © x"x 35306 (4.3)-036 Bogomgdo

F(x) < lim F, (x) < lim F, (x) < F(x)
n—oco n—eo

8.0.
limF, (x) = F(x). A
n—eo

0M3IMEIIS 4.5. (3gmal Sotggmo ogmergds). asbsfomagdols o36-
Jeosoms gmggmo {Fpn} 303m936:md00s6 Bga30dmos gsdmggme  bel-

B 3098800 J39903wg3¢1ds.
R3IGINGIBS. zmdzsm, D={xy} FoOgxgby g3gmash 8336030

ogeoso badtsgmgs. Bsgligsm {Fy(X)} 30dpg3tmdsdo X=X, dogo-
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090 Gobzms Fgdmbebmgenm  80drgztmdsl: O<F,(x;)<L. sdo-

&3 3obysb Bgagzadmos asedmzgmm gégdsmo Fiy(X) J3990deg36rm-
33, 3ol bmgsto F(X1)-00 s036086mm. {Fan(X;)} 398mbsbmg-
Gramo  dodegz@mdaesd asdmzgmm  gegdsa Fiu(X;) J3gd0deggm-
3s: Fap(x3)—F(x3) @8 8.8, 990y 390m3gmum  ©asambagmnéd
Fun(x) 4399080936008, Gemdmobogolbs Fun(Xk)—F(Xy) 6530b30-
960 Xi-ogol, Gedgmo g3nezbol D-b. mgds 4.1-0b dsgmom, sdg-
©36 339030bsgmdl, Gmd Fn(x)= F(x). A

dgbodzbs. Bgodmgds F(X) o6 agml gsbsfomgdol ogubdas. ds-
aomoose, oy F(x)=0, 6mgs x<n s F,(x)=1, éGeogs x2n,
35306 F,(x)= F(x)=0.

0MIMGIS 4.6. (3gmol Igméry ogmergds). o g(X) Goibgms
2Hdb) Fg3000, gdmbsbrghamo gabjgess o

Fu(x)= F(x), F(o0)-F(-e0)=1,

35906

lim | g(9dF, (x)= [2()dF(x). (4.4)

R33GINBTBYS. godgem, a,be C(F), s3sbmsb, a<b. msgosdozgy-
s 835983030, Gd

b b
fim [ g(x)dF, (x) = | g()dF (). (4.5)

30dzsm, €0, gmggmogol 3madgabads [a,b] obggmgsemols F(x)
96J3006 A=X0,X 15000, XN-1,XN=D 979358 ™30L GoOBomadoo [Xk.1,Xk]
0bnegomads  obgmbsotse  ©sogmes,  G™I ‘g(x)—g(xk)‘<8,
XE [Xp.1,Xk]. 830l 3390938 gmggmmgol godemgds, gobsowsb g(X)
08633650 9Fy3gB0s [a,b] 0bBggemby, bome F(X) gub6iigool
IVg308m3ol Gaddomgde [a,b]-80 asbrosggdamas g3geash 83360~
3o, 363babmgtmo  g(X) gmbiios: Ze(X)=E(Xk), Bm(s XE [Xi
1LXk]. @bowos, as<x<b obggHgsmol gmggmo X Fgddomobsmgol
bsdstrongmasbos ‘g(x)—ge(x)‘SE QHomds. 33543b
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b b
[2(x)dF, (x) - [ g(x)dF (x)

b
< [lg(x)— g, (x)|dF, (x) +

+

b b
[ g.(x)dF, (x) - [ g, (x)dF(x)

b
+ [ lg(x) — g, (x)|dF(x) <

N
<2+ LkZ_ll[Fn (x,)—-F(x, )= (F,(x,_) ) - F(x, )],

basy L= sup‘g(x)‘.

1390836900 Fgbsgegdo Bgazodmos gsgbsme Gsgabe diaky,
Gergs N0, Lsaesbsy 3s3mdrobstigmdls (4.5). (4.4)-0b sd8)30-
3900bsmzgols s386homm obgmo A>0, GHed

€ €
F(-A)< —, 1-F(A)<—
( )4 (A) 3

s, 33sbosb, TA F(X) g96J300L 9Fy39@emdal Faddomagdo ogmls:
tAe C(F).
d530b, 30bsosb
Fy(xA)—>F(FA),
dga309mas sgs@homm obgmo Ny, ™I

F,(-A) <§ ©s 1-F,(A) <§ beogs N>Ny.

3935038
T g(x)dF, (x)— Tg(x)dF(x) Lbgomds.
33°J3b
T g(x)dF, (x) - Tg(x)dF(X) < ]\ g(x)dF(x)— ?g(x)an (x)+
S S A -A
HIA g(x)dF (x) + Hj'A g(x)dF(x)| < (4.6)

Le

< +Le+—
2

I g(x)dF (X)—_fA g(x)dF (x)
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(4.5)-0s gs3mygbgdoo (4.6)-0l dstrxggbs dbatry Bgagodeeos go-
gbspmo Gsgobe d;3060. A

§5. 3dbJ{LOSMIBILLN BI6dBONALSA30L
BR300 IM&SHIZFS0
§3-80 s35030690 GM0gHN3ImLabs msbspmds asbsfomgdals

gabdgosms {Fe(x)} Loddosgmabs s {Pe(t)} dsbsbosogdger xubd-
(3osms  Loddsgmgl  dm@ol. o3 3ssgsegol  dobebos  gehggbmo,
6md gl osbsEmds 36s OB gOmaghosmbsbss, sMsdge Nemo-

3907930806

03IMGIS 51. (3odwsdato ogmegds). o Fp(x)=F(x), 3sd0b
gomgge t FooBomby @u(t)—@(t), Gmgs n—soo.

R3IG3NBIBS. Jgmols 392 ogetigdols ;sbsbdse, Fu(X)=>F(X)-0sb
23930bsOgMdls, I

Q,(t)= Te“‘an (x) > Te“"dF(x) = @(t). A

0MAMAABS 5.2, (Bxdérmbgdmmo  ogmergds). o dsbsbosmgdgem
B76Josms  {Pn(t)} B0drg3emds  3Ggdamas gmggen t FgdHdomby

Gedgemody Q) ggboobsggh, Gmdgmag gfgzades bam Fasdo-
by, 30906 Fp(x)=>F(X) s @(t) o0l F(x) gsbsfomgdols dobs-

bosogdgmo ¢37bg309.

R3IGINBIBS. 3gmob Jodzgmo ogmegdols baegndzgenby Bgago-
dmas  sgsthomm  {Fu(X)}-msb  Jggdadmgzimos {F, (X)), Gmdgmag
babor gOgdsmas Gmdgmomss F*(X) gubjpoobsggs: F, (x)=
=F*(x). 99330dmos  gogmolbdmm, Gmd F*(X) o9fysgdos dsé-
(3b6osb. 39h396mm, BN F*(-00) = 0 s F*(+o0) = 1. sdobsmgols
R3gb 398mzaggbgde B mEmdsl:

1 T
— [ (t)dt

-1

5.1

P{o:[¢(0) < X} 2 ] ,
1—-—
X
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basg X >0,7T>0.
396dmp, oy TX =2, (5.1) -9@5 dogomgdm:
P{w: E(w) < X} > 2

j'(pg(t)dt (52)

Qogéaédogmm (5.1). g3893b
1 sin €|
— t)dt| =
2 _J;(Pg( )

M7k |

j Me'dt) = Ve Tg t

-T

{o: \&(m)\<x

1MI

)<MI, o +——MI,,
{ofE(0)sX X {o&(0)>X}

+1 =P{o:[E(0)| < X}+

{o€(m)|>X
1 1
+ T—XP{O) :[E(@)| > X} = P{o: [E(w) < X} + T—X(l ~P{o: [E() < X}).

3Jgresb  353m30bstrgmdl (5.1). 306Hm3als msbsbdse @O(t) 9Fg3gd0s
t=0 FgoBomDbg. sdogmd s6gdmdL olgmo To> 0, O™, Ges
0<1T<T1,

3
21--—. 53
4 (5.3)

1 T
— t)dt
el

GoEasbs gmagee t Faddoemby @, (1) = @(t), 3omd segdmdls
aligoo Ky, Ged

< % k >k, (5.4)

[, ()dt— [o(t)dt

(5] 399mygbgdmmos mgdgaol mgmegds dsgmGoGgdnmo  OgdsEe-
30l Fglsbgd). (5.3) s (5.4)-s6 @s3fgctm

17 €
— t)dt =21-——
T_I,f"“k() 5

©3, 333sbssdy, (5.2) 9B emmedapsd

hon (2 (e
T “\t U1 2
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8.0.

Fnk(zj—Fnk(—ZJZI—s , k> Kk,
T T

F¥(+o0) = 1, F*(-00) = 0.

3333561500,

sbms sgsdBgozmm
F,.(x)=F*(x).
337 935m, 3
Fy(x)= F*(x).
33306 s6Lgdmdl meo {F . (x)} ©s {F,.(X)} J390808mg363mds
oligomo, md

Fy (S FH(X), Fy(x) SFH(x),
306033060 0gE9dols dsgon
0, () > 0¥ (1), @,.(t) > @**(t):
353653, gabsogsb
Ga(t)>0(1),
sd0gmd
Q*(t) = @**(t) = Q(1). A
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01530 VIII
GIESEEHITNIAHN BRSSO NAM-IIS

§l. GIESGHIRIHN BR3SSN0)0 0)IM&®HIZS ISHDESNGHOIK
3365V NI IR0 RHAM'I30RISIN TJI0)6 33300)0
LOKOKXIFBOLSN30L

3g@bmols bdgdsdo ,,GsddsBgdoms® S, Momegbmdsl szl 9g8-
©ga0 Bmgzscomo mgzolgds:

2
S, —MS -
lim P{* —"<x;=P(x)= e 2du, 11
i %W o= L
bas(y
MS,=pn, DS,=npq, 0<p<1, q=1-p.

(11) Gs6Bmoeagbl 9.§. obBGsmgto Bogstomo mgmgdols
85680395 393:mb393L.

336LOIBRIMS 11. Bzgb 3odgzom, MM ©sdmzoegdgmo dgdom-
b3g300  bopoegms €1, &, ... d08mg3Gmdabsmgol  Bglirmmgdmmas
6B Osmycdo bomgzgsMomo ogmmgds, oy bxdaldagho
X-030L badsrongmosbos gdgao bmgsomo osbsggsmmds:

: Ca—MC, _ [_

bosi Gn=Ei+Eot...+Ex.

Gopasbsy P(X) g6dpes 9Fy39d0s Goibzom ©gedby, sdogmd
o] 369090m3s 036333108 X-0li dadsr 3masl ;mgmEgdol  ;msbsb-

3 (ob. msgo VII, ogmérgds 4.4).

3063006  39@bmmoal  dgdsdo ,,FoedsBgdsmms® S, Gsmpgbmds
Fo63mopa0bgds ©sdmzogdgmo s gmo ©s 0dsgg asbsfomagdols
93gmby M1, M2, ....Mn Fgdmbgggomo Loowggdals xsdsw:

Sp= N1+ N2+ ... My
bagoss
P{o:n(w)=1}=p, P{o:mn;(w)=o}=1-p.
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sdoymd (L1) GoBmoeggbls (3068 Gsmndo bmgstoma mgmg-
dol 396dm F9dmbggzeL. (396B OG0 Bmgstomo mgm@gdols Lads-
Gnosbmdolsmngols €L, &, ... 39000639300 bowoggdl 9bos dmgo-
beagmls  go633gmmo  ©sdsgdoma  3ommdgdals Bglirmmagds. 3 3o-
63900l sblbobsmgol Rggb as39(36mdom (306G G0 brgstomo
096939001 G360y 3560568 k.

053030639msE 33538 J03M0  (396B OG0 bmgstomo ogm-
G938 9000 s 0dsgg asbsfomgdals 3Jmby Bgdmbzgzomo bawowgy-
dobsogobs.

03IM&HIIS 11 oy €L &y, ... 960bsotse asbsfomgdamo ©sdm-
130090900 d9dmbggzomn  Logoweggdos, Gmdgmasy Lsl@rmo ds-
0995803960 mepabo ©s ©oldgelbos gsshbos, 35Tnb

lim P{§1 +&, +..+&, —na

<x;=®(x), (1.3
im e } x), 13)
15;)9(\)60 a=M§i, 62=Dgi.

RIIGINCGIBS. s3603bmm

Cbtrt. A & =&, —a; T, = C;E”,

35dob

T, =L 3E,.

o+ k=1
30350, (1) =g (1) & b dsbsbosongbgmmo zoss.
306500056
& =0 Qs MEI? =DE, =02,
sdoymd [fobs magol 3otggmo 3sGsgdsggals 60 030bg80L  dsgmoom
s3F 60!

2.2

ou) = 1- 22

+ O(uz), Gmigs u—0

s, 383sborsd), 6530LdogMo goJlbodgdamo t-logol a3s43b
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0z )= [(p(cfmﬂ = [1 - ;n + o[tnn -
- exp(— tzzj, n — oo . (1.4)

8305, (1.4)-80 Bogomgm N(0,1) bmcdsemmto gsbsfomgdols
dsbsbosmgdgmo  gabiios, s 9Fy30BM0l  ogmegdols  dsgmom
(1.3)-b 6036s3. A

§2. BIESGHILIMH0 BR300 0IM&HIFS 6330LINIHIK
3365V I IR0 RHAM'I30KRISIN 3306 3330010
LOKNKIFBOLSN30L

obms ©i390306m0, 0y G 306m85380 o3l segomo (3968 G-
a6 bogston mgmegdsls 6gd0ldogher  gsbsfomgdnm  Fgdmbgy-
300 borowegms dodpgz@mdalsmgol.

30J3sm, ©sdergz0qdge Bgdmbzggzom Lopowgms SR d0dgeg-
360030 gmgagm Fg36b gsshbos Labergmo dsmgdspogn@o mmeabo
s ©obdgabos. sm3b0dbma

F,(x)=F, (x), M§=a,, D, =b; <eo, k=1,2,....,n...,

B = Y bl.
k=1
Esglgom sdmsbs: Gy 306mdgdl bes 83dsgmeznmmadebsb
&1, &2,... bogorggdo, eI
1
— 2 €, —a) 2.1
B, k=1
%090l a06sfomgdol  gmbjzos P(X) beddsemgdo  gsbsformgdols

B06J300bs396  03600398m@gl 96, @S 030399, LOHMmEdmEgl +3
0s30b 3aggmo 3s6s3Megol (1.2) Bbmgstomo msbsggstriomds. G-
3063 J390mo 3bsbsgm, sdolsmgol Lsgdsérobos mobrgdgmaols

3odmdol Fglerymagds: gmggmo T > 0 6obzobsmgols
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nli_l>n°° L,(t) =0, (2.2)
Boggoe
1 n
L“(1)=§Z [(x—a,)*dF, (x).

n k=l|x—q, [21B,

RIO 3939603390 obregdgMaol SoMmdals s6Go.
3360360

A={o: | E(@)-ad 2B}, k=1,2,..
©s 39300380 semdsmds

P - >1tB. .
{imax . -af 27 ,.}
‘4"’"\’3"6‘50

P —a|>B. =P U A, |<3PA
{lglkaéngk ak‘ T n} (kL=J1 k] kZ:l (Ap) @

PAY= [ dF(M< (Blz J(x-a,)*dF, (%),

‘x—ak‘Z‘:B“ n ‘x—ak‘Z'l:Bn

sdo)md dogomgder B eMEmmdsl:

P{ max £, —a,| Z’CBH}S

1
1<k<n [(x—a,)*dF, (x).

(TB n )2 k=1|x—ay |>1B,

0obEgdgdgol (2.2) 306mal msbsbdsp, Gmameog o6 bos
ogml T>0, Gm@Es N—oo, =3365L369mm0 %30 3oobffGsggol Gemo-
boggh. 3330650, mobrgdgdzol 3otmds stdmsopggbl (2.1) xo-

3ol &"B_“k, k=1,2,... . Ygbsgtrgdos mobsdodo bodgodob

n

30 begbsls semdsorn®o 3Mgdsemdol sbG0m.
sbms s3598) 30300
0IMAIIS 2.1. (eobrgdghaol mgmegds). org €L, &, ... 83m-

1300909  Bdmbggzom lLopoegms dodwegztmdobsmgols Lermmegds
306mds:

lim L (t) =0,t>0,
n—oco
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3530b

P{li(gk —a,)< X} -

B, k=1

1 x -L
—— [e 2du, osbsdéee X-0b dodsto.

V2m

R3IG3INGIdS. Fgdmgommo Bgdegao oQ50'8353602

- d(x)=

gnk = &kB_ & ’ Fnk(x)=P{§nk<X}’ Pu(t) = (pgnk OF

n

gbemos, G
ME.=0, DE,, = by / B;
s, d33sbogesdy,

> DE, = L. (23)
k=1

Bggbo o3 s@b60dzbgdam Ly(T) @ mabrgdg@aol 306mds doomgdls
babgls:

L, (D=3 [x’dF, (x)>0, n->o. (2.2Y)

k=1‘ X‘ZT

1 & n
Bi Z(&k —-a, )= z&nk -0l dsbobosmgdgemo ggnbi0s Pn(t)-00 o-
n k=1 k=1

36086m0;, (3bswas, G@3

0,0 = IT@.u(®.
k=1
hggbo dobsbos gshzgbmm, nd
. &2
lim_ 9,0 = 24)

s 9dcmbgdamo  mgmegdol  msbsbda  mobrgdgdaols  mgmegds
338303900 0d6gds. sdobsmgzgol Aggh sgzFommgds
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92
Po1-ig < T, (2.5)

92

3
S —1-i0 + — \9\
2

< T (2.6)

QBomedgdo (0b. msgo VI, ag@memmds (1.9)) s s3égogg

In1 + a) — af < |of Q2.7

QEHMEds {OC:| of <1/2} {6930 dmmsglbgdmemo 3m33mgdbnto Go-
b3g00bsmgol (In greas@omdols dmsgsto bsfogmas); (2.7) dm-
mmds @mast0mdol asdmol Fgogaos:

(- l)k -1 _l)k 1

K

k<

In(1+o)—of=

Z

ol=|Z]

o 2

12 &
S—Z\oc\ Z\oc\ 27" =l|a .
2x=2 2 k=0
33790660 (2.4)-0l @38 30(3905L. 33 obbalsmzals Sotrggem

=0, GoiEs N—oo, msbsd-

60300 gshzgbmm, Gmd max

1<k<n
G t-ob 30dstor, [t|<T <oco. 0ol s3m, G0d ME,=0, (2.5)
Bemmdost dogomgdo:

‘(pnk (t) — 1‘ = -1 itx)dF,, (x)| <

< tz[ [ x*dF, (x) + szank(x)] < T;(a2 + L,(2).
|

x|<€ |x|2€

1368 36gm0 gBHmmmdol sk z9bs dbstols dgmeyg Bgbsghgdo,
mabegdg™aols 300mdals msbsbdse, GmEs N bsgdsdobse  ©opos,

dga30dmos gegbspmon 82-%3 bsgegdo, g.0.

A 2 [0 () =1 = 0 (28)
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056586 t-b d0dstrom, ‘t‘ < T < oo. 3300350, ©sfygdgmo ao6-

330600 N-sb

1
(ax [ou (0 - 1] < 2’

Gm3gmog, osgol dbog, azsdmgal Lsdusmagdsl wsgfgemm
‘lnq)nk(t) - ((pnk(t) - 1)‘ S ‘(pnk(t) - 1‘2
as6g0bome sbms Qy(t) dsbslosmgdgmo gubi0s. agzsdals
ln(pn(t) = Z ln(pnk(t) = z ((pnk(t) - 1) + Rn9 (29)

k=1 k=1

bogess
n n 2
R, = 100, (0@ (0-D) < Slou (01 <
< Bmax (0. () - \ - [0 (®) -~ 1,
33sLmab,
Z':' ‘(p..k(t)_l‘ SZ ]:(e"x —1-itx(dF (x))| <
E;D& <7

8933560500, (2.8) moﬁog}oﬁ)ggmbok dsgmoom, -1 30356 0sbsdMse
6900L30ge Lalierye ‘t‘ < T obgghgeedo, dogomgdm:

R,—0 , n—oeo. (2.10)
353603
n tZ
(@u®-1)=-—+p, (2.11)
k=1 2
bags(y
¢2 2

S z«pnk t)-1) = L +3 [ —1-itx)dF,, (x).

k=l-c0
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30350, T 638030960 aEgdomo Gobgos, 33806 (2.3)-0l os-
6sbds 33043l

n e 2.2
‘Pn‘ =13 j'( 1 —tx + t; )F,, (x)| <
=1-00
n t?x?
<Y [ e -1-itx+ dF,, (x)+
k=l|x<t
n 2.2
+ | [ —1-itx + —dF, (x) = I, + L,.
k=1|x|>7

I;-0b 3gloggsbgdemase gsdmgoggbme (2. 5) QEHEds:

L <Y [le™-1- ltX‘ank(X) + — Z [ x*dF,, (x) <
K=1jx/27 SN
t* o 2 t’ o 2
< — Z [ xdF, (x) + — Y [x’dF,(x) =
2 Six2a 2 k=1jx2s

= t’L, (1) < T’L, (7).
I - '3330%&[50007 (2.6)-0b g93mggbgdoo:
o’

T3

26 I ank<x><” 3[R, s ey

x|st k=1|x/<t

T3
3sBsbaesdy, |p,| S?r+T2Ln(T). doigdnmo € Goibzolsmgols
T oby Bgg@homm, God TT<3e. 88 T-b go olbgmo Ny Bggmbeds-
dom, Ged T°L, (1) < % bogs 15Ny (b gmggmmgol Bgod-

wgds Ly(T)—=0 306030l gsdm), g.o. ‘pn‘ < g, 6m@s >Ny o
il < T. gb gomeds 0dsb a30h39690L, Gmd gmggm  babeme
0bggMzemdo t-1 d609369mmmdols 30dstrr MsbadrIse

Jim p, = 0. (2.12)
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oy aegomgsgalobgde  (2.9),(2.10), (2.11) s (2.12) os-
633060390k, dogomgdm t-li 30dsrn 0sbsdMsE gmzgm  Labernm
2

(-T,T) ob@BgHgzsemdo nlll)lloo Ing  (t) = —t2 sb, 63 o0gogge:

t2

nli_l)lloo 9.t = e_7, bsopsbsy dgdcmbgdnmo mgmegdals dsgmam

1
P{— > (&, —a,)<x; > D(x). (2.13)

B, k=1
D(x) gbdgos V930800 doge Goibgms ©g@dby, sdoBmd
(2.13)-30 1sbsds6r 36133500l 0dgmggs 3masl mgeatrgds. A
Gebodz6s 1. ¢00bpgdgHaol 0gmegdopst 3s3mB8robstgmdl, Gmd

-M
P{C, <x}- q{XBC"] -0, (2.14)
bogess

Gi=Er+Eot. G

(2.14) begzs60m Nb3gMdsl BBoMsw gsdmmJgedgh sbyg: Lo-
30860l oo N-mgols G boopg dosbmmgdom gsbsfommg-
dnemas beadrdsemnérse M, dsogBs80360 mmEobon ©s Blz1 = Dcn
ob3g@looo.

obms Vg3hgMmgmn Gedregbody 396dm Fgdmbggzetg, GmAgmTosy
m0bpgdgMaol 306mds Bglbrgmgdamos ©s, 858sbswsdy, Ludstro-
mashos 396BHGsm o bogsMomo mgmégds.

8) gmgsm, SRS 96mbsotise  3sbsffomgdnmo  @sdemzoeg-
3gmo Fgdmbggzomo boworggdos a=M¢, dsmgdagogn@o memraboo
s 0<b’= =DE <o ol3gAloom. dsdab

L,,(r)=Blzi [(x—a,)*dF, (x)=

n k=l|x—a) >B,,|

=L j(x—a)dFl(x)—>0,

2
b” 4>t
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306500056
{x : ‘x—a‘ > ’Cb\/ﬁ}i a,
n— o0, T>0, begom b? =M‘§1 —a‘z < oo,
39335650, ™obEgdggol 30Mmds Fgbernmadnmos ©s, dsdsbs-
s3], 0begdgMaols Mgm@gdoesb 3sdmdobsmgmdl Bgagb dogd 3-
39 ©s38) 303900 0gmEgds 11.

3) gmizsm, &, &2 . olgmo  sdmgoegdgmo  dgdmbzggzomo
bopowggdos, G¢d gk‘<c<°° oo k=1, 2.. , ©s By—oo, Gy

n—eo, 33306 LadsGrmmosbos (396 Mo Bmzstromo mgmégds.
Rd0dgz0l mmmdorsd dogomgdo:
2
.”X - ak‘ dFk (x)= M[(gk — )zl{m:\f,k —ay|21B, }]S
‘x—ak ‘Zan
2

<4C’P{¢, - a,|2 1B, }<4C? bk2 , 9.

,CZ

4C?

2p2
Bn

iz [ (x—a)*dF (x)< — 0, n—eo,
B, k=ljx-q|21B,
353sbssdy, 43z Igbernmagdnmos mabpgdggol oMmbds.

MAMEAIS 2.2 (03396m30L 0gmegds). o &1,Er,... sdergg0-
©gdgmo Fgdmbggzomo Lorowrggdobsmzgol +s6lgdmdl 246 Gogols so-
beaodenéo dmdgbiBo, Laws(s ) 65039 sEgdomo Gozbgos ©s

249

1 n
s ZME o =0, noee, (215)
d53ob

P{Bl Zn:(E_,k —a, )< X} - O(x) 05653630 X-obs dodstron.
n n=1

R33GINGTBYS. gmdzsm, £>0,
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3530b

2+8

Mg, —a, | = ﬂx—ak\ dF, (02 [|x—a,[*°dF, (x)>

—oo ‘x—ak‘ZEBn
>e’BY  [(x-a,)’dF, (x),
x—ay |2B,
8.0.
1 R 1 n 2+3
B [ x-a) dFk(x)ssz\gk—ak\ -0.
n k=l|x-q, |2¢B, €°B,"" k=1

358sbsady, mosdnbmgals (2.15) 306mbds demozsgl mabogdg@aols

30603sL s 330 mgmegds 3B o3gdNmas. A

dgbodzbs

2. 30bs0sb  Bgdme  dmggsboem  gggmms  gemegdsdo

L Y€ —ay) xs30L gsbsFomagdol ggmbizos O9ds00s beacads-

Bn k=1

o 3sbsfomadol P(X) gubiioobsggd msbsdésm X-ob 30dstrom,
33o0)md 37169660308 ©s0lzel Lsgoobo 3Mgdsmdals Lohjstols dg-

Lobgd. 0d dgdmbgngzsedo, Gl €1, Eopen ©33m4300gdgm0 s

960bsodse

mdoom:

sup
—oo< X<00

bogoss

a= Mg, b%=D§ s

P{gl +&,+.&, —na

sbsfamgdnmo  Fgdmbggzomo bowawggdos s, sdskmsb,
, 83 goobgaby 3sbybo dmozgds 39M0-gligbol -

CM‘&I —a‘3
b*vn

<

b/n <x}—CI)(x)

1
<C«<08.
2T

33 B emmdols sdggogds dmgzsbogmo ofbgds §3-Bo.

d9badzbs

3. §2-90 mobrgdg@aol 306mdsl doggeo dsérBogo

Qmeds, Gedgmog 3obLognmegdon Bymlsgdgmos ,,bgMosms dgdols*

dg0mbggzsdo.

207



30dzsm, E1,E2seeesEm 8373009890 95dmbzgzon  Lowowgms
30309360355,

&k —ay
B

n

a=ME,, bl =D, , B’ =kz_lb§ >0, n>l, &, =

83 30603836980 aemgzsmmolifobgdon mobrgdgdaol (2.2) Sotm-
35 3oomgdl (2.2') Labgl 56 Go3 ogogge:

SM[ELI(E,, [2e]—> 0, n > e, (2.16)
k=1

ory Su=EniteetEnn, 35306 DS,=1 ©> ogmegds 2.1 Rsdemgseadeg-
3s sbg: oy (2.16) 30Gmds Bglitrmmgdamas, 33806

1 % 2
P{S, <xy>P(x)=—— |e du, n — oo,
18, <z} Nl
36 3 gemaco:
S ——N(0,1),

bogos(y —5 3mbodbagl  asbsfomgdon  3Bgdsemdsl  (ob. msgo
VII, §4), b N(0,1) — 6emédsgnndoe (0,1) 356358605300
a0bsGomadnm dgdmbgzggom Lowawgl.

(96BBsmne Bmzstom ogmegdsl dgadmgds seaomo  3jmbrgl
Begee ,,bgeosms bgdobsmzgal®, go. 36 o0l Lagsemeadamm Enk-

b 3dembegl ng_ @ bobg. Lsbgmemdd, seaomo szl dgdwega

0getgdsks.

0MAMEGIBS 2.3. gmdgem, gmggmo n21-Lsmgol E_,nl, E_mz, v E_,,m,
oligmo  Esdmzoegdgmo dgdmbggzom Lowowgms 80deg3emdss, G™I
ME,=0, DS,=1. 85306 mobgdgigols (2.16) 306m3al Bglitr-
35 Lo gdsdoalos adabsmgol, Hm3

Sp—25>N(0,1), n—eo,
bages(s
Si=Enit ..
208



gL ogedgds 3&60(3‘336‘5 bogggsbodygom 21 0gmgdols sbsgmem-
209680 s sdoBmd dsl 36 dmzoygsbo.
segomo dolebzgemos, GmI

maXME.nan <e’+ ZM[glekI(l Euk 2 8]-
k=1

1<k<n
3303, (3bo0s, abrgdghgols (2.16) 3ommdopsb 3s3m3rabstgmdls
maxME2, — 0, n - o, 217)

1<k<n
saomo 33k 36033bgmmgeb mgmegdsls.
0M3M&IBS 2.4. godzsm, ygmggmo n21-lbsmgzolb Enlsenoomn oligmo

Esdergoegdgmo  9gdobzgggom  Loporgms  dodpgztmdss, (3
ME=0, DS,=1, bss Sa=Enite-FEmn. 331830 (2.17) 306Hmds

Aglernmadmmos. 85806  abrgdgMaals doMmds  syzomgdgmo s
bs3330l0s (396G d0  Bmgstomo 0gmegdels bsdsGmeosbmdo-

bsmgols,
S, —25N(0,1).
R33G306T3S. s 3dst0bmds 2.3 ogmergdoesb  as3mdabstrgmdls.
3300 gdmmdol ©sbsdBoigdmee ©sg3Foeegds dgdmgao mgds.
£2335. godzem, F(x) & 3g80b393000 Lopoeol gsbsfomadols
b ioss, ME=0, DE=Y>0, 35306 gmggeo a>0-bsmgols

[ x2dF(x) <L [Rep(6a)—1+3ya?], (2.18)
a

x[2a~!

bagoss
P(t)=Me'®,

RSIG3INGIBS. 33533b

Re@(t)—1+ ;'ytz = ;'yt2 - T[l —costx]dF(x) =

= ;ytz - _[ [1-costx]dF(x)— _[[1 —cos tx|dF(x) =

1 1
[x]<— [x[2—
a a
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z;wz—ltz [ x"dF(x)-24" [x’dF(x)=

i< iz
1 2 1 2 2 2 2 1 2 2 2
=E’yt _Et (y— j x dF(x))—2a fx sz(Et —2a”) fx dF(x)
1
[x[2— [x|2~ x>~

oy s Bogligsdm t=a-/6 dogomade (2.18). A

390330090 Mgmegdols Qoaédoeabocba.
30300,
Fu () = PG, <X}, @y (t) = Me™,

M&nk=03 D&nk='Ynk’ ZYnk =1
k=1
_ 2
maxvy,, = Elng&nk —0. (2.19)

1<k<n

InZ—o00 s03608bmn Z  3md3mgdbndo Moibzol mmgstondol
dosgstio 360936gmmds (g.0. InZ=In|Z|+iargZ, -n<argZ<m).

335J3b
In[[@,. (t)=YIng,, (t)+2xim,
k=1 k=1

boss m=m(n,t) Gsody dmgmo Gazbgos.
d53sbsgesdy,

Reln[]o,, (t)=Re Y Ing,, (t). (2.20)
k=1 k=1
390099, 30650080
tZ
[Tou(®—e *, n—eo
k=1
sdogmd

t2
n -
[To.(®)—e %, n—oo,
k=1
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go.  Reln][9,.(t)=Reln
k=1

0. () —>—;t2, n— 0. (221)

k=1

Gmame3 gogoo (0b. sdsgg msgzal (2.7) aBmemds),
In(1+2) -2 <z, [z < ; (2.22)

(2.19)-0 dsgmoom, gmggmo goJbotgdmmo t-mzol s bszdsco-
Lo @oma N-gdalismgol, 33533l

@ () -1/ < ;ynktz < ; k=1,2... (2.23)

sdogymd (2.22) s (2.23)-psb6 3ogomgdo:

n n 2
{1+ (@ () = D] = (@, () - 1)# < I(Z_:]‘(Pnk ®-1 <

k=1
t* t*

< —max =—mmax -0
4 1<k<n Ynk ZYnk 4 1<k<n ’Ynk

©s, 353sbssdy,

Re>Ing, () —ReY (9, ()=1) =0, n—>w.  (224)
k=1 k=1
(2.20), (2.21) s (2.24)-0s6 333m30bscrgmdls, 3

Rei(w,.k(t)—l)+;t2 - Z[Remnk(t) 1+ lt vnk} 0
k=1

k=1

oy o] Bsgligsdom t=a\%, 33306 gmggemo a>0-bsogol dogomgdom:

3 [Req,, (@V6)-1+3a%y, |50, n > . (225)
k=1
1
33, (2.18) @s (2.25)-@b, Gogs a=—, dogomgdo:
€

ki_lM[&ikm En 2O)]=3 [X2dF, (x)<

k=l|x|>¢

<e?¥ [Req, (aV6-1+3a2y, ] >0, n 5. 4
k=1
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§3. GIESEHIRIH BR3ISHOM 0)IM®HIFST0
35335 M30OL LORISEHOL IILOL Id

30J3%0, &13&23-"9§n ©33m7300909m0 s gMmbsotse 3sbsfomg-
dmo Bgdmbgggoma Lopoweggdas
s, 335b0sb,

ME =0, DE,;=6">0, M|E |*<co.
30360360

F,(x) = P{gl b g;&" o x}.

Go3mO3 30300,

Sup |F,(x)—®(x) > 0, n — oo. 3.1)
—ooL X<
3969360350 olidols goobgs: s Lohdstromss 3egdsemds (3.1)-8o?
83 goobgzaby 3slbmbo dmogds d9Mo-glbgbol Fgbsbodbsgo og-

m6gdom.
0IMGIS (BgMo-glgbo). sgomo 8436 Fggeligdsl:
Sup|F, (x) - ®(x)| S C— 21— MIE, [ (32)
x c*vn ’
bagos(s
b <C<0,8.
2n

(3.2)-0b 3830358030030l 3300988 glgbol ogemtgds (sl
dmz0g3s60 a8 30gdmse):

03IMEIS (glgbols MEmemmds). gmdzsm, F(X) s G(X) gs6s-
Fomgdob o3n6j;30980s, Beagmen f(t) s g(f) — Fgbsdsdolo dsbsbos-
ogdgmo gabdiogde. 3oz, G(X)-b gsshbos Focdmgdnmo s

Sup|G'(x)| S C <o,
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35806 gmggmo T>0-'lsom3o'b

Sup [F() - G| < HAU g(t)

—ooX<e0

dt+ s p\G x). (33)

oy (3.3)-80 F(x)=F,(x), G(x)=P(x),
35906

B 2T<p,,(t) Py 1
sl:p\Fn(x) O(x) <= j nT P 34

bagoss

P(t) = e 2, Q,(t)= (pl[\/tﬁj} , §,(t)= Melét

-
)

F9385bmm  [a(t)-Q(t)].  godzem, LodsHBogobsmzgols o’=1,
B3=M|§1|3. Bgomemcol goednmol dsmon ©s3Fgdm:

(ME; =0, MEF =1, M|E, [P<oo):

2 e 3
0,(t) = Me'® =1 tz + (‘2 [ME? (cos8, t&, +isin®,t&,))]

01I<1, (0,11 (3.5)
sdogemd

(32)-

o7

(it)*
6n?

[M&l (cos6, \/tﬁ E, +isin0, \/tﬁgz)} .

Jn

t<T=_+—,
5Bs

s 3330m38mabfjobgdm, Ged B3202 =1 (ob. osgo IV, §8), 35806

dogomgdo:
t t \ ? Bs _
1- — | <1- — < — =
"’(&j "’l(&j

2n 3n3/2 : 25'
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333sbosdy, Gmgs [tIST, Fgbsdmadgmos

G e
— =€ .
?, Jn
§o63mpggbs.

073653 B3<eo, Bgomemeol gm@dgmols dsmon ©s3fgGo:
Ino (tj= it (g, '] +—[l ng, ()] +

‘\Vn) vn

‘ " L - _ (lt) "
6n3/2(ln(p1) (9\/;)_ 211 6n 1/2( (p) ( \/’)‘JGSI (37)

(Ing, (s))"'= 0,""'(5)9; (5) — 30," ()9, ' ()9, (5) + 2(9, ' (s))’ _
1 07 (s)

MG, )" e Joi (s) - 3mag e e e Jo, 9 + 2miie e
91 (5)

o) 3830m350b{obgdm, Gmd

ol )3
"\Vn) 25

G [UST s [91(9)|<1, sdgsb Bagomgdo:

oo

But BB 2] g

)

B. =EE,[", k=1,2,3; B, <BY? <BY?, ob. wsgo IV, §8).

(3.8)
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(3.6)-(3.8) -6, le”-1|<|z]e™ Bemeadol  asdmygbgdom  dogo-
©gdm:

7B |t ¢ 7,8 7B ¢
<Io LN LN AL
6\/;exp{ 2+6H\/; . e

33 Bmmemdol gsmgamolfjobgdom, (3.4) aBmmemdopst doomgds
(3.2) gomembds.

A
Ggbodzbs. (3.2)-0b Bgzpsligdols Grogo o6 Bgadmgds gomdxcdg-

bgdme  ogbsl. dstrngmsy, gmgzso, Eis Ergeee ©s3m73oEgdgmo s
396bgemols 38bmboo gsbsffommagdnmo Fgdmbgggomo Lowowggdos:

Ple, —+1}=Ple, -1}

bodgB@ools dsgmom, (3bsos, Ged

2n 2n
ZP{ng < 0} + P{ng = 0} =1.
k=1 k=1
bgotmabaol gmédgmol (ob. msgo VI, §2) gs8mggbgdoon

P{Zzngk <0}—1 =1P{zzn§k=0}=lcgn‘2—zn~ 1 _ 1
- A% e : 2om )

3Jomsb, 39MdmE, 393m3abstgmdl, Hm3 C dxwdago, G@Igmac
g0l (3.2)-8o, o6 60l bsgemgdo (Zn)_l/z-%a s

2n 1
P =0p~—, n > oo,
o=
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0530 IX

3935 356B6(MIN 330560
3dBJLOSMIBIN BVI6IGNIB0

§l. 3S6LOSBR3S RS M301L,I3I>dO

30300, E=(E150-0s5n) 3980b39300m0 39dBH™e0L gebsfomadol ogn-
6000

F(&l""&n) = F& (X)=P{§1<X1’"'9gn<xn}9 X=(X1a"'5xn)'
sbommaonse, 3sbsfomadol Lodzzhogy fr e (Xi5..X,), oy
ol s6lgdmdl, sm3zbodbmo fr(X)-oo. € 3990b393000 ggddmeals s-
bslbosmgdgmo gubdios gfmmgds
Pe(1) = Pg, g, (t15mest,) = M2, (L)
bagos(s
t=(t1eenstn), (6E) = tE;.

i=1

dsbslosmgdgmo ggbs0s asbbabmg@mmos gggms t-bsmgol, G-
Igmas  3m33mbgbBndo ty bsdwzomo Goibggdos. (L1) dsbsbosmgdy-
mo g6dios Fe(x) o fe(X)-0m g6alisbmgmgds 8gdmgabsoms:

@ ()= [ € “VdF(x), ()= [ eV (x)dx.
Rl‘l Rl‘l

396 SL0SMIBIO BI6IGOOL N30LIdIBO

L |@e(t)|<1 VteR", @e(0)=1.

2. Qe(t) 0sbsddse 9fy3gd0e.

R33G3INGIBS. spzbodbmm A={w:|E(®)<X, k =1,n}. 33575b:
| (t+h)- @e()|=[Me™? (' ®™2-1)|<M|e'™D-1]=M]e'®>-1|1,+

+ M|e“™-1]- 1 <M|(h,£)|- T, +2M I <X h[+2P{Ee [-X,X]"},

216



bogoss
Ihl=3 hy o [XX]"={x:|x/<X, k =1,n}.
k=1
3ndzsm, €0. msgesdotggmse dgzséhommn X olyg, Hm3

ny &
P{w:&e [-X,X] }<Z'
33806 gmggemo h-Logol, Gmdmobmgolsg |h < %, dogomgdm

|@e(t+h)- @e(t)|<e. A

3. og EQ), EQ2),e...E(M) ©33m7g00909m0  Fgdmbzgzomo  394-
Botgd0s @s (=E(1)+...+E(m), 35306

%m=§¢mﬁy

0538403905  390m3E0bstigmdl  dsmgdsBognco  mpobol  gBm-
9600 0z30lgdosb.

4. (C1yeensCr)s k<n 6ol dsbsbosmadamo 64300 doomads
3038 099820 FIPIG )
Qe 6,8, (t1,ty e, t)) dobsbosmgdgmo gmb300lsgsb:

..........

5. &1,E200k 3gdmbggzomo Lopoeggdo ©sdmezoegdgmos dsdob
s Ibmmme 35306, o

k
0 (st =TT (1)
=
51300095003 333c30bstigmdls dsmgdedio o mmwabols gGHo-gHmo
030900036, boagmm s 3dse0bmds J390mm  dmggsbogmo  Fgdérnbgdols
ROA3mash.
6. Ogune, (D=0g, ¢, (s t)

338303908  338m30bscrIgML i éj t= ti &i Beremdogsb.
j=1 j=1
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7. o N=CE G030 3str0sgdbss
N = zi C,&;» k=1,2,...,m,
J:
C=||Cyll, i=1,m, j=1,n, 35806 Pn(t)=@e(C*t),

bosy C* dsdoo C sBoiol dgnmemagdamos.
R33B30GIBS. a38d3b
im im o’ 3 Crx
Me*™ — Me Z e — Me' %% — Me & e =
ii & ﬁ Copta o
=Me™ = =Me' @D =g (C*1). A
G9bodzbs 1. oy M=n s ©)B9Gdabsbdo |ClZ0 @s s6lLgdmdl
fe(x) Lodyggogg, 8sdob N=C&-bs s3tgmgg 3J3b Lodzgtogg fn(y),
Gedgmoy fe(X)-006 838380698 m0s BeoGIRmon:

1 _
L= ¢ (C). (12)

03, bgdaldogho Ae :Bn-maols 23%J3b

P{Ee A} = f,(x)dx.

3035b0bmo 8] (33meRms 3eGsJdbs: x=C'1y, dogomgdon:
P{e A}= [ f,(C'y)|C' |dy =P{ne CA}= [ f,(y)dy.
CA CA

sdgresb daopgds (1.2).
Fgbodzbs 2. N=CE+b 3057960l Hml 3) ©s 7)-wsb doomy-
35 Pe(t) s Pp(t) Bméol Bgdrgao 3sgBato:

Pn(ty=e P pe(C*1).
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8. Qr(—t) = Qe (t) = ¢ (V).
303603bmm

m, o =ML
sl gfemegds 040G t... 100, Gogol dmdgbdo.

9. oy Lobergemos gggms OO +..+0,=T Gogols m, -
996900, 3s80b

%@ (0,...,0
m(x Oy i(l M, a=a1+a2+'"+ansr (13)
e oty ...oto"
QO
r oty
(pi(t) = Z i* Z linmoc ooy T Rr(t)’ (14)
0=0  oy+octor=a Oy LeudOl ! 1
Bagoss

R ()=0(|t["), [t|=[t;|+...+|t,[ 0.

R3353NGBS. (1.3) BHeymemdal B 303908 gm0  gsbbemda-
mgdol dgdobzgggols sbsgmmgo@os.
(1.4)-0b @3B 30;3580bsmz0l asbz0bammmm bomdomemds
A={|E<LX, 0=1,2,...,n}.
33°d3b:
R,OHME -3 T

o=0 o!
. s o
<M -3 B68)" (I, +1,).
o=0 o!
oy 393m3z0996900m
. I (30\% I+1
a=0 Ol (Z+1)!

Bmedsl, Gogs I=r s I=r-1, dogomgdo:
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R, M EOI oy I6OT
r.

(r+1)!

Xr+1|t|r+1 |t|l‘
<——+2—M +ot i P
T+ - (&1 18, D" -1

gmggmo  €>0-bsogol dgzsdbomar olgmo X, Gmd gmey Fgzto

t r
ogmb <8| 2| B9

8983, Oyl
e(r +1)!
2Xr+1 ?

[tist, =

dogomgdm
RO/t A

BIH'TEIB0L  BMGIIRS. godgso, A=]] (a,,b,) Gs0dg
k=1

06 ghgsmos R"-8o. o smdsmmds 0dobs, Gmd & Bgdmbgggomo
39J®m60 Boopgdl 360836gmmdsl A-l Lsbmghgdby bummoal -
0oy, dsd0b

n e —ityay _e—itkbk

P{ie A} = (2) S

~tio® t)dt, ...dt
e ) g (dt, .. dt,

33 gmAImosd doomgds dgdregan:

MAMN&®IBS 11 @e(t) dsbsbosmgdgmo aprbdiz00m (3eelbobse gs-
bobsbrg@gds E-ols asbsfamagdals o3mb(z00.

JVI3ISMd0L NIMEHIBS 1.2. 0dobsmgol, Gmd {F,} gsbsfo-
mgdol gubiosms 0dpgzeimds Lol ee 3 Ogdsco ogml F(x)
a36sGomagdol  ggbd300bsggb, syiomgdgmo s bsgdséobos, Gsms
I9Lsdsdol dsbobosmgdgem ggnbz0sms {Pu(t)} 80drgztimds gemgge
te R"-Lsogol 368500 ogol Bmgstomo @) og16d30obsggh, G-
Igmoi 9Fy3gB0s =0 Foodomby. dskmsb @(t) séol F(x)-ol ds-
bsbosmgdgma gmbs00.
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Rodmgsmmodgdmma ogmegdgdols sddgoizgds gdobggzs gdma gsb-
Bemdogmgdol Fgdmbggzedo sbsgmmgon@o mgmegdgdols ©sdd) go3gdsb.
sdols 35dm, Rggb 83 mgmMgdgdals sdBgo3gdsl 6 dmgogzsbo.

§2. 3®33523S6BMANIBNS60 6(MME@HISR IS0 3S6SVNLIdS
RS ASLONSE RS35330® TSI 3565V IdIB0

III osg0b 3x-4 3565365380 a363LsBE3gGN E=(E1yeesCn) 390-
0b393000 3900l berEBsgngeo gsbsformagdols Lodzzmagzy:
JA] - tow
| n/|2 ¢ :
(2m)

9

fe (x) =

bas(y

|A| sgdomse  gs6LsbmgHoma A=||aij|| ds®o30b  gBgedbsb-
Bos. gl (3968 G0Mgdnmo bedsrndo asbsfommgdss, GmImobogo-
Loy ME=0. 6930L30gt0 a 39JdmGobsomgol Eta ggddméol gebs-
Fomgdsbag gfmegds s30gmzgy bem@dsgrn@o. godmgmm & Jgdmbgg-
3000 39dB™60l dsbsbosmgdgmo ggnbdi0s. Rzgb 39h396900, G™3

—EtMt’
Q:(t)=e ’ 2.1)
bagoss M=A-], Al séol A F536rmbgdmmo dodas, G@3gmocy

|[my|| 3sGoaiol Geramos, b mij=M§i§j.
35003,
l *jtx! —7xA
Qe (t )— j fe dx,dx,...dx, .

n/2

—o0  —oo

30d3sm, C obgmo méomgmbsgrnmo dsgdogss, Gmd CAC'=E, E

0053650 oB0398  isHaseessln 99396853000, dmgebrabme
(33sms 3stsddbs: x=yC ps t=vC. 35306
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AFIETT By it xAx'=ivy'- L yEy'=
k=1 2 2

. n 1 n
=i) W — o X2 p«lezn
k=1 2 k=1

N ]_2_[ ]f Ikak_%ukYidyk

vety Lier e Leate

— Hiezuk_eZ —e 2 —e 2
=4 A \/7

dgmey Ibeng, 30bsopsb g-ls g39ems  dmdgpBo sObgdmdl, sdogmad
=0 G968 0ol dopsdmdo

@ (t)=1- 1tA'lt'+0(§;t§) =
2 k=1
2

—1+1tM§'+ tMt' +0(Z t)).

3J9sb 393m3Eabstrgml, Hmd
ME=0, A'=M. A
(2.1) 8B 30390mmo GO nEaEsb  333mBEabstgmdls  bmc3s-

g0 3sbsFomadol Bgdegae mzobgds: E=(EryesEn) 39dBMGOL goo-
336968900 ©sdm300989m0s 35806 s Fbmeme dsdob, MmeEgls
3mbgmsgool  goggeiogbdo  PEinEi)=0, iZj. dstmmsy, o M
osambarmy®o  dsgBo(3ss, Bsdob A=M" 3369039 asambae o
0dbgds s fe(X) bodzgMoggms 6sdtrsgmols Beamas. Bgd@rnbadom, o
ElseeesEn 33 30g0gmos, 3s8ob A dsBos ©osgmbsgr@os s,
353sbosdy, M-o3 osgmbsenéo 0dbgds. A
bea@rdogoméro  gsbsffomgdol gom-ghmo 360d36gmmemgsbo  mzolgds
3369039 dgmdstigmdls Fg8wgado: be@dsgr@se  gsbsfomgdmmo
& 3998meat (ME=0, ||cov(E,E;)||=B) 6530L30gk0 §Fogazo N=CE
256054368 33M9m3g gsbsforgdnmos beraddsgrm@ac
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(MN=0, [[cov(No,Mp)|[FCBC*).
gL 353m3abstrgmdls dsbsbinsmgdgemo ggbd;300l 7) mzgoligdowab:

Lo —%(CBC*t,t)

P() =, (C*t)=e 2 =e

©337835m, G0 B dsgGoiol Gebgo n-ob Fmmos (Bergs Geb-
20 <n-%y 53 F9d0bgyzsl o asbzoboemsgm). gmdgsm, C olgoo m6-

A

0ambsga@o sMo(3ss, Gmd

d, . 0
CBC*=|. . . [=D, du 0
0 . d,
d53o0b
A5 a.t
g (t)=e =1,

90. NEN25-Mn 33009890 Fgdmbzggomo Lopowggdas. sdsbmsb
Ne-b o3t ber@dseomdo  aubsfformgds  3s6sdgBBgdon  (0,dy). o3

399mbg93580 M- gsbsfoemgdals Lodzghozgg ofbgds:

2
n 1 B y%l

f yores ¥ ) = —e w0 =

1 ETCY
=—¢ .

2n)"'2JD
99093, 30bs0@sb §=C'l1‘] s |C|=1, s3oBmd (1.2) gm&dnmols
dsgmom  339469ds:

1 = ~lex,Cx
f (X500 X, ) = £, (Cx) = V2D CxCx)

— > —¢€

(zn)n/z /D
_l wp~1 _1 -1
2(C D™ Cx,x) 1 2(B X,X)

1
- (Zn)n/zme - (zn)n/zme ’

ésasbsy B'=C*D'C, |B|=[D|.

(2.2)
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o) B @osgmbsgmado ds@togss ghmo s ogogg gegdagbdom,
35306 bmAIsem® 3sbsfomgdsl gFmegds Lgg@mmo. o3 dgdobgy-
3980 (2.2) bodzzm0gy @sdmgoregdnmos Ibomeme O Faodombs
©s X F9680ml dméol dsbdoemby, 9.0.

et (2.3)

960-9600 936033b69mmm3zsbglo  mz0bgds bemGdsemnn  gsbsfomg-
dobs dgmdstrgmdls 03530, GBI ol FoMdmsgabl bsidstrola be-
a0 bdgdols sdmyzomgdamo dgdmbggzom ggddmtms xsdal bogs-
Go0  a3bsfomagdsl. Az dobslosmgdgm gb(30sms dgmmeon s-
3598303900 99393 bmzstom mgmegdsh.

MNIMNHA3S 2.1. gmzsom, E_,l, &2,.., &n ©sdm300gdgmo s geo-
bsoco gsbsffogmgdols 3jmby Bgdmbggzomo 39JdmGms B0dwegzHimdss,

§n=( &nla--, gnd’)y

333lonasb,
ME,=a w5 coV(Enos Enp)=Dap
Laliérmmos.
3m3608bmm
Cn=§1+"'+§n'
dodob
2 Cn —na
€. =
Jn

F980b3930m0  39JBmG0l asbsfomgdals gbii0os Lyl JOgdswas
bgeoemgsbo  dsmgdeogndo mmeobobs s B=|[bgg|| 3mgstosonmo
3s58M030b IJmby berEdsgnnrn gsbsFomagdalisyab.

R3IG30GTBS. s@3b60dbemn @(t)-mo En =&, —a Bgdmbzgzomo

39JB™60l dsbsbosmgdgmo agmbsos.
650035053 MEH =0 s MEnaEn p=bop, s80m3d 9) mgobgdals

dsemom (ob. sds3g ms30l §1) sgFodo:

(t)—l—l 3 by gt t +o(1)
? \/H 2110c,[3=1 opTeth n .
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3Jgsb dogomgdm:

14
t n - zba,ﬁtatﬁ
Gp ()= |:(P( EI| e ‘o

sdoresb s ogmeigds 2-0b  aedmygbgdom dogomgdo  mgemEgdols
598 30390sb. A

(2.3) bgggtmmo boedsenmto gsbsfomgdowsb h3zg6 dogomgdo
36mdogn  bBebosd@mm  asbsfomagdgdl, Gemdmgdlsy 360336gmem-
3960 233mggbgds sdzm Jsmgdsdogn® LHsBologzsdo.

X2 — B365V0IdS. 30350, &1, E_,Z,.., F,n ©sdm30egdgmo s
(0,1) 356398980l 3Jmby bmEdsgrndse 3sbsfomadnmo Bgdmb-
393000 Logopggdos. (3bswoas, E=&,,-., En) 39J8m60b  asbsffomadols
bod3360039 dmagds (2.3) gm@dnmon, Gogs 0=1. Bzgbo sdm(3e-
bss  dmgzdgdbmo x;zl =§f+§§+...+&_”21 Bgdmbggzomo  Lowoals gs-
bafagmgds.

3o dzso,

K (x)=P{x, <x}.

gboeos, Bm3 K, (x)=0, Gegs x<0. ©s3733sm x20, 3s80b
12,
3]

=(2n1)“/2 [oofe 2= dx,.dx, . (24)

inZSx
i=1

K, (®)

godmgme Ki(x)-ob Fs6dmgdmmo.
33°J3b
s

X
K,x+h)-K,(x)=2m)™? [.[ e dx,..dx,,

-2
X< Xj <x+h
i=1

bass 0bggadomgdol o6y Bgdmbsbmgtmmos mco Ghx ©8 Gyxin
363963 B0Mgdnmo  bggml  bgosdomgdom. bsdugsme dboBzbgmem-
3ol mgmegdol a0dmyggbgds a39dmagls
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1 x+6m)

K, (x+h)-K_(x)=(2m)™ % ? [of dx,.dx, (2.5)

2
X< xj Sx+h
i=1

1 n
L

8] ¢ 1/20cHom (0<6<1) s60b 0b@B)gatrsgmzgds e = 396300l
65039 Ladgemm 3603369mmds 0bBgacocgdol blgbgdnem s69do.

2

5003603b6mm
S,(x)= [..[ dx;..dx, (2.6)

X dxi<x

33306 (2.5) Bsofgegds sby:

12 —l(x+0h)

K, (x+h)-K (x)=2n)™"%e 2 [S,(x+h)-S,x)]. @7
(2.6) 0bBgaGemBo 3mzgsbrobon (33msmms X = /xy, 3968~

4365, 339469%s:

S,(x)=(x)"[...[ dy,..dy,=C, x?, (2.8)

2
2 yk<1
k=1

baos Chi googgmmgsbo Gaeoqbols 3Jmby beggdmb dmzmemomdss.
(2.7) 5 (2.8)-036 233mB0bs6rgmdL, A1md

(K, x+h) =K, (0 _ o i2geen (K+h)? —x?
h 2 h

930536900 BemmdsTo oy geesgsmo bpzstrby, Gemigs h—0,
dogomgdm:

n_ox

k,(x)=K,'(x)=C, ;- x? e 2.

C,3-0 360dzgbgmmmds 303m3m0 30Mmdawsb:

Tkn(x)dx =1.
0
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8.0.

w N X

C,;[x? e2dx=1.

0
33 0b@gaGsmBo dcmgsbrabmo Rslids §= u, dogomgdor:

o

n n,
22C,,[e"u? du=1,
0

C =%, T(o)=[e"z*'dz, >0
0

3360750,
0, Oeoigs x<0

Xn/2—1e—x/2, (4)(")(3-5 XZO (29)

1
k,(x)= 2“/2]"(11)
2

a96sGoemgdsl, (2.9) Lodzgmogom, gfemgds xz as6sfoemgds n
0s30b5mgdol bstolboo. swgomo bsRgzgbgdgmos, G0d

My2 =n, Dy’ =2n.

LSOINRIESENL 3S6STNRIBS. dsmgdaghognéo  LgsBoldogols
36153500 333968 0Y39690s
Z\n
T, = W boowals gs6sfommagdols dmdgdbsdeg. o Z s V @s-

derggoegdgmo  Fgdmbggzomo  Loworggdos, dsbosb Z  asbsfoemagdey-
mos bemedseodee (0,1) 3565398 6g80m, boge Vo gdméBRogmgds xz
396sGomagdsl N omsgobgmgdol bsdobbom. T, F9dmbzggomo bo-
ool as6sfFommgdol bodyzogg dmazgds gemddnmon:

1_,(n+1) i el
Sn(x)=2[1+xJ "
ﬁr(;) n
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33598 Josmm gb. 3bswas, Z s V-b ghmmdmogo 3s6sFamgdols
bodg3c0gge

Ce * 2y? ,
bagoas(s
c 1
N2m2"Pr(5)
393203 2
_wlvon
Sn(x)=P{Tn<x}=P{Z\/\/VH<X}=CI [ e ? 2v? dudv

m6Rge  dgzelegmmo  obBgatgds, 3oMzggmse U-mo  -co-usb
%\/; -39, by gdga V-0 0-sb o0-8, Rzgb dogomgdo:
n

ety 2

=CTv2e2dee2dz
0

—oo

29357 s03mmo gl Fommds X-00 (Gmdgemog  Ladstimemasbos),

dogomgdm:
o n_1 v, . x°
x)=S '(x)—gj' v2 Ze 2 “)dv—
n,
i 1
c 2@ = =
=T ZE_HI';HZC du =
(1+2)?
n
n+1 2 ntl 2 _ntl
Z\FCF(IH-I)(1+) : —B (1+7)
n+1
I'( )
Bn =n72. A
F(E)\/Tl:n
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393603bmm, Hd

x2

1 =
$,(X) > —=—e %, Goegs n—oo.

NP2

0y Eos &1y E2y ooy En ©sdmmzoegdgmo ©s (0,1) beoddspmm@o
365G omagdols 3jmby dgdmbggzomo Lowowggdos,

35306
gy /n

t,=—>"——
(X &'
k=1
dgdmbggzomo ooy asbsfomagdamos N msgolinagmgdol bstols-
bol dJmby bBomegbdol sbmboo.
F — 3s6s5Gomgds. godssom, E1s €2y wees Ens Ny voes Nim 8dm-

93009890 ©s (0,1) bmedsemmeo asbsfommgdol 3dmby B9dmbzy-
3000 bowopggdos. sm3zbodbmm

1
na o
F ="
nm 1m
*Z Na
m g=1
Fum-ob g86sGomgdsl od3l Lodizéogzg:
n+m n
v TC) <
n2m? . , x>0 (2.10)

n+m

TEIC) (m+nx) ?

©s 3l gfmegds godgdol F-gsbsfommgdol  Lodyzmogg. (2.10)-ob

dobsmgder  gsdmgoggbmm ol gsJdo, Am3 £an Fo03mag 96l
m

™60 Esdmyzoegdgm dgdmnbggzen Lopowpgms gs@mdsl, Gmdmgd-
Loz ofgm Igbsdedalse Xz 3%6sfomgds N s M osgolynmgdols
bscobboor. sdogmd

u+tv

n, m
— ﬂ u? v2 e 2 dudv.

n m u
22 TN =
(2)(2)

u=0,v=0

1

P{_F,, <x}=
m
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dmgebrabmo (33mepms gstesgdbs U=yz, V=2, dogomgdm:

n m u+v n+m_1 _z(1+y)

X

If u? vyt e_Tdudv=I yi_ldy'[ z? e ? dz=
0 0

ESX

o

v
u=0,v=0
2—1
n+m.; y
)

n+m

=22 T

n+m dy ’

"4y ?

U.O.
n+m n
n TS 27
P{—F, A <x}= | dy.

m PO 14yt

sdgresb 339 dbgmo s 360l dogomme (2.10).
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1LS3SHX0TM SAMGBS6IB0
3(135065&(MAH IR0 S65LNBOL ILIII6S IS0

1. jmdBobspymiogol dotomswo geGdaems (3sdbsgengdol [gbo);
30J3%0, dmig0nmos A, Ay, Al LodMogmggdo, gmggmo A;
Lodcsgmg dgoiegl N MeemEgbmdol gemgdgbdb (i=1,2,...,k). oo-
omgnmo A; bod@sgmopst 39dmbggzom 35630 momm gemgdqgb@)l
©s 3 9mqdgbgdolsgsb gFoeggbor sbsgm Lad@sgmgl, sbgmo gbom

dopgdymo yggms, 3sblbgsggdnmo Lod@sgmaggdal Gsmegbmds so-
36036m0 N Loddemgmao:

N=n,.n,...n,.

sdm3s6s 1. xanndo 25 Lnwgbdos, bsgodms sgo@homo xaneg-

bgmo s xaaxnbgmol dmspgomy.  sbgmo sGRgz0l Gsdegbo Bg-
bademgdememds s bgdmdls?

sdmblbs. Ay — Bgoagds 25 bogbBolsgsb; A, — 24 L@qog-
68)0Lsgob; (g sodhgzs xaanpbgmo 25 LgmogbBobsgsb, dgég
24 bynegbBobsgsb xangbomol dmspgomg) N= 25 . 24=600;
2. dyB980b fabo. A; Loddsgmopsb ghmo gmgdgbBol séhggol
n; 9gbsdmgdememds sLgdmdL. goigsm A; s Aj (i#]) Lodas-
3998L Laghoe gmgdgbdgdo o6 gsshbosem, 3s8ab gPmo gmgdgb-

3ol s6hg30l  Bglsdmgdmmmdsms omEgbmds A -sb 6 A, -psb
86 , ... 06 Ap-©b Bemos

N=n; +n,+...+n;
803865 2. gmoBo 50 cgBeeas, dsm Bmeol 10 — oéggmo bs-
Golbol, 20 — 3dgmeg bomolbol, ©sbsthgbo dgbsdg bactolbols.

s6hggab 3otggmo b dgmey badolbol gho gBeml. Gsdegbo
35605680 ot‘)hgbmbb?

8dmblbbs. smgbodbmm 3oMggmo  bsdolbols Qaéogaboh Lodesgemg
Aj-om, boygme dgemerg Bstolbol — Aj-om. =10, n,=20;
N=10+20=30;
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8dm3068 3. m6ds gmbgemombds bes @sstogml 10 Fgmamo 10
dobsdstrmnby. Gsdregbo Bgbsdmgdmmds s@lgdmdl, odobs, G@I dsom
a0065Gomb gl Lsdndom?

sdmblbs. oo Fgoomobmngol sObgdmdl ™o Jgbsdmgdemds (36
30390 gmbgsmombo doodsbl Fgmoml smbodbym dobsdsrmby
o6 Igmérg) ny =2, slbgzg 3gmég FoBomoalmgol ny, =2, 3gbsedgl-
ogol — N3 =2, s 5. 9. nyy=2.

3lbmbo: N=22.2. .. 2=2'"

QHL2H3IBIL0N 1LOIHS3LAIBdO

30 d3sm, dmgdagmos LebOnmo Gsmpgbmdols gmgdabdgdolsgsb
Ageaqbomo Lodtrsgmyg {@1,a2,.. 0}, 3uToomn b ggbgsmmco
9O0mdmomds. N-b gafoomn 3 goHnmdmomdol dm(ygmmds.

(s OEamdsegmdl 0dsda, M3 83 ggbgMsmGo  gAmmdmo-
806 d0dpg3mdom go@hRgzm K Gsmegbmdol gmgdgbdl s go-
33900 dsm s3mGR30L GMogom. Bgbsdmagdgmos ™o Lagynsos:
I séBgmmo gemgdgbo, Bgdrgao 33mehggol sfygdol Fob serss
©3dOMbgdma  3q9bg@smrn® ghmmdmomdsda. sligm s3m@hggels 9fm-
908 3dmehggzs dOMDgdals 3scgdg 6 N gmgdgbobsgsb K ge-
99960560 Ggmds.

sde368 4. 3eigdnmos {1, 2, 3} Ladésgmy. 6330LdogHae goé-
Bgzo @6 gmmgdgbBl, ©sfgmgem ggzgms Tgledme m@badbs Gozbgo.

3sbmbo: 12; 13; 23; 21; 31; 32.

n gegdgbBobsgsb K gemgdgb@osbo (sd@mbgdal gs69dg) Bg-
ABgz005 Mogbmds, 367 Fymds s0bodbgds Aﬁ Loddemgmao.
aboros, GmM3 3oézggmo gmgdgbdol sehgz0ls gbsdmgdemmdsms
Gomgbemds Ny =N, Jgoey gemgdgbBol — Ny =n—1 dgbedy geg-
d96Bol — nz3=n-2, s 8.9. n =n—(k-1).
3036530980l Falol msbsbdse
!

(n—k)!

N= A¥ = nn-1.m-2)...n-(k-1)) =
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oy K=n, 3s30b AE =n!, sbgo s3mABg3zsl gfmegds gowsbs-
(3903, ol swabodbgds P, Loddmeomoo. P,=1-2-3-- n=n!

II. s3méBg3s ©s3Gbgd00 (3963gmegdom). ory s8mGhgmmo gmg-
99680 gmggmo sdmeBRgzals Gob Mol 9306 ©sdGNbgdmmo, dsdob
B335 23938 ©sdGbgdam  sdEhg3sbmsb. sbgmo (3ol Fgregase
n gmgdgbBolsgsb K gmagdgb@ol sdmébgzol gggms dglsdgegdgmo
A3m96mds sm360336mm XIS Loddmemno.

gboeos, Gm3  gmggmo  gmgdgbol sdmehgzol  gbsdmgdgmo

GomEgbmds gmggmo (3ol Fgegase sGMob N, sdogma n=n =,
=n3 = w.=1 k=n 9:0-

Ak=nk,
8mp3sbs 5. BerzgBamos {1, 2, 3} Ladsgeg. 6330Ldagmoe godhgze
o6 gmgdgbdl, Fgdregao Fobom: xgé sg00Bg30 gAm  9emgdgbdl,
Rogadtrnbgde 386 s Tgdwgy obgg sz306hg3m 9O  gemgdgbdls;
6s0pgbo  Jgbadmgdemmds  sOlgdmdL?  sfgMgo  g3gms  IgLsdem
c®bodbs Go(3bz0.
Sdmblbs. (3bsw0s, Gmd Lsgdy a3sd3b ©sd6bgdom  sdm@Rgzsbmsb,
sdogmd

A3=9.
dsbmbo: g3gms Bgbsdemm m@b60dbs Gobggdos: 11; 22; 33; 12;
13; 23; 21; 31; 32.

S9m(336 6. 3637630 10 39bmggamdo  dmbaffoemgmdls 4 6c730bs(30-
absmgobl. 3Gabol gsbsfomgdol Msdrpgbo gemasbBo s6lgdmdl, oy
41390 6e3abs300bsmgol swagbomos gsbbbgsggdnmo 3@gdogdo.

Sdmblbs. gmggen goemdls Ygndmos doomel 3M0bo  Lbgsslbgs
6e30bs(3000080, 9.0. gm0 s 03039 Pogmdo Tgodmgds 3sbdgmEregl,
sdomd

Afy =104

3olegbo: Ajy =104
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SGHORIRS3TSIRN0 IHIMB0MdS
(A0)R&M'IR0 SAIMSHBIZS)

o N gemgdgbobsgsb gddbogmo K gmgdgb@osbo 3mddabsczagdo
206Lb3530098056 Ibermme  Bgdsagbgmo gemgdgbBgdom, 3sdob obo-
6o g3360bogmgdnsh, GM3MAGE JONEOMYMO sOSENMSZIINMO SIME-
Bgagdo K Gomegbmdol gmgdgbBgdols m deynmmdol dmby ag-
bgPegramo ghmmdmomdorsd s giimegdsm N gmgdgbBobsgss k
9009968900860 RMgEgds (s 3s63gmegdama). Lbgs Laggggdoom,
RIBEIPs 3oL 3Oz gdnm  gmgdnbBms gHmmémamds, Gmd-
mgdoz a96lbgs30098006 Ibmmme Fgdsrggbgmo gmgdgb@gdaom.

N gmgdgbBobsgse K gmgdgbdasbo asb6mdgmemgdgmo xgegds
306086905 Cl; boddmmemmo ©s

n!
ch=_ M
k!(n—Kk)!

33 gmEdmol Lademagdoo segomsr doomgds KxmiEgdol dgd-
930 m3z0bgdgdo:

cl=-cr=1;
CliclyCi4.+Ch=2",

o N ggdg6dologsd K gmgdgbdosh xuamgdsdo @sdrgbad;
9989680 36 domosbse gzgms K gmgdgbdo smdmBbrs ghmo s
03039, 05906 sbgm RNREgdsl gfmmgds 3s63dgmEgdomo  xMRgds
s 3m0bodbgds éllf -boddmmmmo, GMAgmog  gsdmomgmgds gme-
dmom

—~k k

Cn =Cn+k—l'
Sdm065 7. 336 33m(3960L 306139080 asblsbmgtgm 3Gobals gebs-
Fomgdol Msdpgbo 3sG0sbo s@lgdmdls, o7 gmzgmo bmdabszoo-
bomgol wsffglgdmos gomo ©s 0zozg 3G0bo.
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Sdmblbs. Gsasbs3 gmggmo bemdobszoobsmgols Qov;’]lsab‘a;moo 96~
00 8 03037 360B0, $BoBmd Gomdgdol @sgsggdsl S5 3Gobol
33306300330l o6 83l d60Tzgbgemmds. 304969300  36dgmErgdoma

RXBEYs0L Goednmsl

— 13!
Ciy=Clora1 =Chy = T
3sbqbo: 715.

30363 8. Fortrs30L Bymebotdo ebsffoemgmdls 12 ssdosbo. G-
dgbo 356800 930353ads  Byn@botdo, oy Fy@bocol 6gdoldo-
960 dmbsfomg s353mdls 9o 3séBask.

8dmblbs: gegamo 3sérgos moao'aggabo o6 dmgsesigl dmeol 12
30650 gesb, sdoBmd 3smsdsdgdnm 3O 0sms GemEgbmds 0dbg-

35 xmgegds 12 gemgdgbBolsgsb 2 gmgdgbdosbo, g.0.

12!
210!

Ch = =66.

3slgbo: 66.

1LO3IGS3IOL RIIMBS XB3IBIBIKX

07 bodMsgmy, Gmdgmoi Ggeagds N gsblbgeggdmmo gemgdgb-
Bobogsb, @sgmagomos K Gomegbmdol xanase oby, G®3 doéggm

%3800 Imbgegds Ny gmgdgbo, dgmegdo — Ny, ©s 9. K-9@do
N, osh boymegds 306Hmds Nny+ny+.n =n, dsdob sbgomo

RIANBNS A3EIBMEs 300608bgds N, (ng,n,,..0,) Loddommno ©s

353m0m3mgds  BmOImon
n!
Nn (nl oIy ool ) zﬁ .
nl .nz ....nk .

30363 9. H3dgbo Ygbsdmgdemmds st ligdmdl, Gmd 20 b mogb-
Bo eoggmo 4, 7 o 9-bhargboss 3 J3oxaapee?
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417191

3slmybo: N, (4,7,9) =

8dmbbbs. (3bswas, G@md N, (4,7,9)=
20!
417191°

o936 10. G33gbo 8300060865 Gozbzo sALgdmdl 4, 5 s 6
(3956g80bsasb Bagabomo, GmIgmBoiz 300 4 dgmdgds 3-%96;
39890 5 s 6 mGH-mbRge;

sdmbbbs: ygmggmo dzobodbs Moizbzo as6Lb3e3098s gMmIsbgmabs-
3 3slio Fgdsgogmo (305369930l Esmsggdom, sBoBmd, sdBmdco-
350, gl dgoo sEaomo sgmgomos Lsd xaqpse, g.0. N=7;
n=3n,=2,n,=2;

7!
N,B22D)= =
7!
3bgbor No(32,2)= =
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36 dmbzrgl gHmdsbgmals a396on?

3sbgbo: 918

8. 3013530060  pamago wbes asagml MG  sAS(3MO M K3 NR.
680960 Bgbsdmgdrmmds sOligdmaL?

3slbo: 1024
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9. so3szasbo xanmo Nbes gsagmb b xangse olby, Gemd do6-
390 %3989 ogmb 6 390, bome dgmeg8o — 4. Gsdwgbo Bg-
bodemgdememds sGlgdmdls?

3sbqbo: 210.

10. 16-3530%60 xamngo Mbos gsogml bsd xampse olg, Gm3 3o6H-
39 %3980 ogmb 5 3530, beawer 9980 — T s 3glbedgdo —
4. Gsdgbo Igbsdmgdemmds sGligdmals?

16!
517'4!
11. &sdrgbo m@B60T6s Go;bzo s6Lgdmdl, Gmdgmo o6 2-0b xg-
3005, 36 5-0 xghema, 6 33 mE0gy Aobzol xgMEs JPm-
Grergmse?

3sbmbo:

3sbgbo: 54

12. gdodors 14-3530860 dGogsms ygmggmmemontse 7 ool 3s6ds3-
mdsdo  bsdmeroggme 603bsgl ™6 gdodl. dmMoggmdols Gsdwgbo
as6lb3e390mmo  (sbGomo sGLydmdL, o) ygmggmo g9dedo Fbmeme
90%g6 dme0z9mdL?

14!
3slmbo: 7

13. 39680 (305369900Lsg36 Fgreggboemo Gedrpgbo mobbadbs GMozbgo
s lgdmdl, oy (36mdomas, GMd ogéo 3 gool 3 Goibzdo
(Gogtgdo o6 dgmergds)?

3sbmbo: Af—A§ =96

14. 635 Bg33ths mgodrgnmo dogfmegds  bambstorgmas  bslsgyns-
Aob. Lsdrorgmadby ogodgnmol 93360k asbsFomagdols sdwgbo
bodmemagds 36LgdmdL? dgbgmg Lasdorgemby ghmo Bgz360L doffem-
900l ®sdmg60 gbsdmagdmmds sOligdmdls?

3sbgbo: 58, 8.47

15. =6ads 339305338 16 239600 7bes sdgIEml. 83 Ladydsml
a00s6sFomgdals Hedregbo Fgledmgdemmds 36 lgdmdls?

3slmbo: 216
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16. 358Gl Bahotrgdgeml o3l 16 asBggds. Gsdmgbo LsByseng-
dom gsbsfomegds 100 3abegto 83 39569898 Beatrols, o obobo
3s8)s989mBo Rslbrbab dmemm ashgdgdsty?
3slmbo: 16100
17. 30835600 Lssgzom Labmgsmmagdol 3¢gdsbg 50 o086 b-
©s 306Bomb 3md3sboals 3Ggboegbdo, cogdmems Lsddml msgd-
XEMO3sGY @8 EoMJEHMGms LsdZel 10 Fgzdo. Gadwgbo Bglisdmg-
demeds 36 59mdL?
3sbapbo: 50-49-Cly

18. 53063osb, GmdgmBag 393smdb 10 swsd0s6o, 5 @sb6sIBGM3g-

mo bes agoegl dogmobgdedo. skgmo xznxmel Fgoggbols ©od-
©gb0 Fglsdmgdmmds s bgdmdl, o) (36mdamos, Gmd gomdols ©o-

69ddme0, dolo dmspaomyg ©s d@msmBato gemEAMYmsE 396
©58m390L 5go®dsL?
3skegbo: Cjy —C2 =231

19. LsBgemgzoboer bgmeasBo 39dsmdl 3 Gggobedo, 4 bdol Gggo-
bemtro, 5 m3g@sBmtn, T joegbdmbogbdo s 2 dnbogsema®o Ggoo-
JOmG0. mbes g0ddbsl xamege, GMIgmBoz Bgzs ghmo Gggobe-
60, 2 m3gHeBmto, ghmo Bl Gggolmeo s 2 gmegldmegbBo.
sbgmo x39x0b 394360l Gadwgbo Tgladmagdmmds s6ligdmdls?
3sbmbo: 2520

20. %3959 25 LEnogbdos. ubos 6Byl xamgbmo ©s Lfme-
3°38060L 3 Fg360. sbgmo xanx0l 8g4dbol Gsdegbo Tglsdegd-

@mds s gdmdls?
3slmbo: 50600

21. dgeméry  gdbols 6 bgnegbdo wbos gsesbsfomegl 3 XR3IG"
do. sbgmo goesbsfformgdol Gedegbo Bglsdmgdmmmds sGlgdmdls?

3sbgbo: 36

22, mogdo, Gmdmols 38306580 6 ssd0sbos, Bgdegds 7 LsGormemdy.
33 Igbaghms Lodormmgdby gemsbafomgdols Godegbo  Ladysmgds

365037
3skgbo: 70
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23. &30 s38mEds bs ©sfgdmb 16 msgolisgsb Bgdmasto Fogbo.
83 bsdndacmb gorsbsfomgdol sdegbo Fgbsdmgdmmds salsgdmdls,
0] 063 33BMAIs Hbrs sFghmb Lsd-bsdo msgo, 4-ds — -
™60 8 M6 — coom-nonm?

16!
21212121313

24, Gsdpgbo bmbodbs Bgmgnmbols 6mdgto sGLgdmdl, Gedge-
Yo s60b (3086980 1 s 27

3slbo:

3sbegbo: 15700

25. 7 399mo s 3 goeombsmo bes dmmsglegl e 3s3g9ddo
olg, ™3 ymgge 3939830 ogmlb gomo goedmmbsmo dsoby s
mM0zg 3539300 bommo ogml ghmo ©s 0gozg) MsmEgbmdols. Gsd-
©gbo dglsdmgdmmmds ot‘ﬂsgbm&h?

3sbmbo: 2-N3(2,1)-N7(3,4)=210

26. ogtgdorse: 1,2,3,4,5,6,7,8,9 Bgrgqboemos gggms dglsdeme
bnbod6s Goibzo (gPmo ©s 0gogg (308600 36 Imbsformgmdls).
a9bLsbmgagm 0d Goibzgdol GomeEgbmds, GM@Amgddai ghmEGM-
Aeose Mol (30536900 2, 4 @s 5.

3sbsgbo: 1800
27. bdsoBo s60l abgem@dszool ghmgnmo, Gmdgmoi Bgeagds 8
doobsgsh. gmggmo dogo el b bymb b gOol. @sdegbo
boddmmels gmeogds dgodmgds dsoBom?

3sbqbo: 256
28.  33%m3s64s6ob 6m3gmo Tgeagds Lsdo sbmbs s bsdo (30x60-
Logeb. Modregbo 3sblbgeggdnma bmdgdo dgadmgds dgzsegobmm,
oy asdmgzoggbgdm 30 sbmbs s 10 (303617

3skmbo: 303103

29. 9900093 10 ol 336333330 bes @stamls 10 bgégo.
Emggool dobgogom Lsdndeml gsesbsfomgdol Msdwegbo Tgledmagd-
@mds 36lgdmdl, oy ob EEgBo Gaegl sMsbsgmad g bgals?

3sbbo: C; =36
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30. gnodo 10 Jomgmo s 5 d(3s6g 3o8mos. oehggab 1 Fomge
s 2 33869 388emb. s6hg30l Gdeabo Bglsdmadrmds s ligdmdls?

3slbo: 100

3. 10 3emlfogemgby gobsforms LogmbgHmmm oMol oo gs-
G0sbBo. o6 Moz dmbfsgmgms ©osxmdol GMsdregbo  3s60sbB0
36 lgdmdl oby, Gmd gho 0gdo IxEmdRL o6 3Jmbrge gHmo
©s 0303) 3560bB0, bome gOHmdsbgmol  g3zgeon  Ixemdgdl
3Jmbrgn ghmo ©s ogazg?

3sbgbo: 2:Cyp° (SN2

32, %37%0, Gm3gmdas 24 bmogbBos (12 gogmbs ©s 12 gsgo),

9b@s 3sagml oG Boen J3gxangse oby, Ged eeoogym  g3g-
%3750 30m3mbgdols s 3997801 MemEYbmds Msbsdsdo agmb. G-

dgbo Fgbedmgdemmds sGlgdmdls?

3sbabo: (CS,)°
33.  mogdo, Gedgmbsg s3gegl 9 3begeo, Bgdrgds 10 Lscrery-
mbg.  d3baghgdo  godmeash  xanngdee (2, 3, 4 Jbegéo).
680960 Bgbsdmgdramds seligdmdL?

I
3skgbo: Ay - Ny(2,3,4) = 1:‘

34. xan50, Gm3gmdoi 27 bgynegbdos, [gob Logmbtmeon bs-
39dsml, GmIgmog Fgeagds 3 geMsbFobogsb (gmggem 3oG0sbE)ls

G960 9-9 L nogbdo). coomgamo xangoest 5 Lgnogbdob
s6hg30l Msdgbo Bgladmgdmmds s@lgdmdl oby, ™3 dsm Fmeols

agmb bsdogg gecr0sbBo?
3sbmbo: 3C;CyCy +3C,C;Cy = 55404
35. 10 bygegbBosbo xamxgo ¢og38o mbros wigeygbmm olyg, Hm3

o6 A s B lgnehdl dmcmob smdmhbegl oo Lgnogbdoe. ¢sd-
©gbo Fglsdegdenmds 36 s53mdls?

3slmbo: 14-8!
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36. dm(399nmas 3sblibgagadmmo  mgsBtgdols 3 dogngma. 3 dogrgmg-

3ol goesbafformgdol Gedegbo LaBmemnds sGlgdmdls 25 bymeogbd)l
Foacrob, o mooemgnmlb Bgndmos doommb Fbermeme ghmo domgmo?

3skgbo: A =13800

37. 25-353096 xamxl Bogps  gebsbsfomgdmoee 3 dmbafzgze
35615m0.  gosbsfommgdols Msdwgbo Lbadusmagds sOLgdmdL, oy mo-

omygemb Jgdmos doomml s6emdgdal ghmo doggmols?

3sbebo: Cis = 2300
38. 3mgdnmos 7 domgmo: 3 — ghmo ogegtol s 4 — Igm-
Ggbo. 33 dommgmgdol smsbsffomgdals Msdregbo Lsdmsmgds s6bg-
dmdls 25 bbb Bomtrols?

3skmbo: C3, - Cis = 16824500

bLRM3NLM3IdBI (M33E-SGNIBN. SL3SMMBOL N30LABIS0

1. 30dzso A s B bgdoldogho  Brmdommdgdos s godzsm
bogmegds gommnds AUB=A. 6s sliyzbs 3s0m3abstrgmdl
& '3330)15333.3'30?

s) A=B; 3) AcB; 3) ADB; ) B=0J.

2 godzsm, A ©s B brmdomedgdos. admggm gggems X bomdognem-
3s, GHadgmmnsmgols AX=AB.

s) X=B; 3) X=J; a) X=A; o) X=Q;

3. 03mzgm gggms ol bmdommds X, Gemdgmnsmngols
(XuA)u(XUA)=B,
bosiz A s B 303y brmdogmmdgdos.
s) X=B; 3) X=B ; 3) X=A; ©) X=AUB;

4. 853830390 Hmemdgdo:
s) A-B=AUB; 3) AUB=AB; 3) AUB=ABU(AAB);
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©) AAB=ABUA-B; g [JA, = mA,,3) NA, =LA, .

i=1 i=1 i=1

A — 608653 Lodg@)romem 151‘)3‘5(')&515. AAB=(A\B)U(B\A).

5 Ledstrmgmasbos oy o6 Bogmdgdo:
s) AUB=ABA(AAB); 3) A\B=AA(AB);
a) A\B=A\B; ) AABAC)=(AAB)AC;
2) (AUB)\C=AU(B\C); 3) (AUB)A(AUB)=AAB.

6. soemgdgmoas ory o6 A=B, o
s) A=Bj; 3) AUC=BUC (C - 309y bmdogmmdss);
a) A(AUB)=B(AUB); ©) A\B={;
7) A(A\B)=B(A\B).

1. godgsm, AB,C 6503y brmdommdgdos. @ssddgogem, Gomd
s) ABUBCUACDABC; 3) ABUBCUACCcCAUBUC.

8. ™o ImGeMszg 08358mdL  Fepesgl. A ogml  bomdogmmds,
Gmd dmaggdl 3oggmo ImGse@syg, bemdommds B — dmoggdls
dgmérg. (sl 60dbsgl bromdamemdgda:

s) AAB; &) AAB; 3) AnB; o) B\A; g A\B.

9. Lsdo®by Fgoagds 10 3mbigbBtomgdamo  Ii-Gswogbosto
(k=1,10) Geobsgsb, s3skmsb, ri<r,<...<ryp. bemdognmds Ay —
» F=G30nbosb %’63’30 30')'533;360“ sl 603bsgl brmdogmmdgdo:

B= UAk, C= ﬂAk,DASAA6

10. @ssdB 30390, oy AAB=CAD, 35806 AAC=BAD.

11. @ssddgop90, A @8 B bBrmdomemds osglgdseos 3s8ob o
dborgme dsdob, Gmeglsg Lsdo bomdogmdol AUB, AUB s
AUB 03bs339ms  sAS(3500gm0s.
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12. A ©s B b380bd0gm0  brmdagmmdgdas. Bsfgoge 83 Brmdognm-
33800 Bmdogmds — dmbps dbmmme A brmdogmmds.

s) AUB; 3) A\B; 3) ANB; ©) AUB;

13. A s B 650030960 bBromdammdgdos. Bsfgegm 83 bromdogme-
3300 Bmdogmds — dmbrs meogy Bromdogmmds.

s) AUB; 3) A\B; 3) ANB; ©) AUB;

14. A s B 6530bd0g60 bromdogmmdgdos. Bsffa@gm 3 brmdogmemdg-
300 bmdommds — sG(396000 brmdogmmds s dmbgos.

s) ANB; 3)AB; 3) ANB; ©) AUB;

15. A ©s B 63d0ldogo bemdogmmdgdos. Rsfggm +3 Brmdogmmdy-
300 brmdommds — dmbrs dbmmer gAm-ghmno bomdammds.

s3) AUB; 8) (A\B)U(B\A); 3) AMB; ) AUB;

16. A, B, C 6g00b30g60 brmdagemdgdas. Bsfgdgm +3 brmdogmmdy-
300 Bromdomemds — dmbrs Tbemee A brmdameds.

s) AUBUC; 3) (AB)UC; 3) ANANB; ©) ANBNC;

17. A, B, C 6g%0b30g60 bomdommdgdos. Bsfadgn 33 bromdogmmdy-
300 Bromdommds — dmbrs Ibomne A s C brmdameds.

s) AUBUC; 3) (ABUC; 3) ANANB; ©) ANBNC;

18. 9H0-960  saodmcosdo  Imymmzebsb  LEnogbdgdo. dsmysb
39d;mbggz0m 06hg306 A0, Brmdommds A 603653, Gmd sdemE-
Bynmo Ldmegbdo yzgmsby da@mlos, bomme B 60dbsgl, ¢0d
ol 3begemdl Laghom LsgbmggdgemBo. C 6086sgl, Gmd ol o6
9939 smfghgm brmdogmmds ABC;
AmEol 360l Lsdsmmoasbo F9dmgao Bmememdgdo:

s) ABC=A; 3) CcB; 3) A=B; ©) B=B;
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19. 3055680 olgnsh Ladxg. gsbobormgds bomdammds A;—i-nG
23bGmaby Jobbob sbasbgds (i= 1, 2, 3). Go@dmsmaobgm Tgd-
a0 bomdammdgdo A; s Xi bomdommemdsms xsdobs s 6s3-
3ol Laboo:

A — 30B60b sbosbgds Ledy g,

B — 3055600 Ladyggd s3096s;

C — 30%60l goHoxge® ds0b3 sbosbgds;

D — 30%s630 gohoykge dsaby s;396s;

E — 30%bol mmygge 3s06(3 ©sbosbgds;

F — 30%60ls s6s73989b gomo @sbosbgds;

G — 39bady gobtmmsdreg dobbol 6 ©sab0sbgds;

20. B bmdognmdal  gubbm@zogmgds s7s0mgdmse offgg3b A bom-
domedol gabbemesogmadsl. Gl Mol dsmo xsdo s bsdGsgmo?

21. 533063905 brgds mobo mdagdBolsgsd Tgmagborm xanxbyg.

gmggen o036y 8330603900 AL Fgregao Fgodmgds o6 sggad-
batiegl 36 s61s. gobobogmgds brmdogmdgdo:

A — mobo mdagddoesd esgzoflofes dbmmme gohnby ©sgz06300L
3300203

B - csgodboms 960 mdogdd by 3s0b(3 33063980 Tgega0;

C — wsgofbotios sesmdgdgl o6 mdogdd by 330639001 dgmga0;

D — wsgojbotios bubBse o6 mdogddby wsg3063900l dgogao;

E - @sgodbodips Byliee bsd mdogdiby wsggomggdol Bgegao;

F — sgodloties mobogg mdagddby 330639801 Bgega0;

6l 60dbsgl Fgdgan brmdamemdgdo:
1.A+ B 2. A+B; 3. B+C; 4. BC; 5.D+F+E; 6. BF;
3sbqbo: 1. A+ B=B 2. AB=A; 3. B+C=B;
4. BC=C; 5.D+F+E=C; 6. BF=F.

22. Ges 33mdsMgemdl Mo dmbydols sgwgdsdo. gsboboemgds dgd-

©ga0 bromdogmdgdo:
A — 3ofzgmm dmbgBeby mgdals dmbgme;
B — 3otggm 3mbgety Lagslim@mol dmbgme;

245



C — Igmerg dmbgBeby mgMdals demlsgems,

D — 3gmerg dmbgd sty Laggslm@ol demligems;

E — 9600 0gmdals ds0by dmlgme;

F — g6m0 Lsggsln@ol dsoby demligemos;

G - ghmo ogMdal ©s ghmo Lsggslin@als demligems;
H - séggohmo mg@dol dmbgms;

K

o0 @g»dol Imbgms;

236Labmgagn smbadbymo BQmHOmegonos Gmdgmos J390mo dm-
93%60mo  brmdommmdgdol Gmeedsmegsbo: 1. A+C; 2. AC; 3. EF;
4. G+E; 5. GE; 6. BD; 7. E+K;

23. gojzsm B s C bpmdommdgdos. ©s3ndzsm A, =B, o n

gfos @ A =C, oy n ggbBos. ©sfghgem brmdammds, Gmdg-

ga(3 bodbsgls:

3) A, bromdommdgdh Bmeol gsbbmemiogmes lsbémmne d93-
o bmdogmmds;

3) A, brmdommdgdh Bmeol gsbbmeogmes Labemmo Gsmey-
630l Bromdogomds,

a) A, bemdomemdgdl Bmeol 3s6bmGogmes g3gms brmdammmds;

24, @33 303900, B3 ory gemgdgbBedrnm brmdomedsms bogHsg
Wgag0s N gemgdgbBobsgeb, 33806 - gzgms  J3gLodcsgmams
Lodesgmyg dorggds 2" 9em939680Lsgs6.

25. 3oz Q  gmgdgbdetrnm Bomdommdsms bogége, A dolo
693030960 J39Lodtegmags Az Q s AzD. @ssdBzo3gm, Gma:
8) F={Q @}; 3) F={Q ,T,A,A} G-smg586s9.

26. gojzso Q=R gmgdgb@oernm bomdommdsms boghigs, A

dolo  J39bodGsgmagms Lodtsgmgs. ©ssddhgoige, Gmd A={Q, a,
[0,1], {0}} o6 o690l G-3ema956.
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27. godgso F s6al obgmo ACR gggms d3gbodérsgmagms Lo-
dagmg, Gmd A o6 R\A Bgo398s bsbrgmo Gomegbmdols gemgdy-
63)gd0lisgsb. 360l oy s F G-semaqgdee?

28. godsso F ool [0,27") Usbol Bsbggtem mos obgghgemy-
3ol LodMsgmg R-8o, Lspsy ne 7. séol oy 368 F O-semaqo-
s? avoggm Hdotglo O-semagdcs, Gemdgmo FokdmJdbomos F-
Logsb.

29. goggee F — séol [0,n) — Lsbol bsbggem mos abggégs-
mgdol Loddsegmg R-8o, Lopss ne Z*t. séol oy 86 F O-sgm-

27067 gsoggm dotglo  C-semagdtis, Gemdgmoig Fomdmgdbogas
F-Logsb.

30. godgem F; s60b BxR lLsbol J39Lodcsgmams bodGagemy R2-
do, Loy BCSR @8 Bmdspos dméigmol sbom, bowme F, —
30l RxB Labob.  s60sb oy o6 Fy s Fy O-smgqdcigdo?
350390 93069b0 O-3emg986s, GMdgmoz Fomdmadbogmos FjUF, -
bags6.

23501801 3LILO3IHN B3S6LSBR3MHIdS

L 65l ool smdsmmds 0dobs, GB@mI ghmo sdsomals asameg-
3olisls 3-Bg s6sbsgmgdo Goigbgo degs?
s) 1/6; &) 5/6; 3) 2/5; ) 2/3.

2. 63l qeéol semdsmmds 0dols, G@d ghmo sdsmeol asameg-
3olsl 3-ob xgéemo Goigbzo demgs?
s) 16; 8) 5/6; a) 2/5; @) 1/3.

3. samgdgb gho  3sdsogeml s 9B dmbgdel. godmgmem  sgads-
0mds 0dobs, B0 odsmgmby o Goibzo dmgs.
s) 16; 8) 12; 3) 2/5; o) 1/3.

247



4. samegdgh 2 Fgbogh 3odsogmbl. s oMol semdsmmds odols,

G0 gggms 3sdsmgmby 3s3mBbrgds gPmbsoto Mobgze?
s) 1/6; 8) 1/36; 3) V12; o) 1/4.

5. ggm3o 4 gHobsoto sBB0s, GMdmgdlsi Bglsdsdalse sfFgM0s
2,4,7,11. 338mbzgz00m omgdgh ™6 ABL. Gs 360l semdsmmds ado-

bs, Gm3 domgdamo Gozbzgdolsgsb Tgogabomo Fomswo 33g3sw0s?
s) 16; 8) V4 a) 2/3; )3/4.

6. 539396 2 Fgbogh 3odsogmb. s séol semdsmmds odols,

G0 gggms 3odsmgmby 3s3mBbrgds gPmbsodo Gozbze?
s) 1/6; 8) 1/36; 3) 112; o) 1/4.

7. s3egdgh 2 Gglbogh 3odsogmb. Gs o6l smmdsmemds odols,

Aed Il Jamosms xsdo sGss bsgemgdo 11-%3.
s) 1/6; 3) 1/36; 3) 1/12; Q) 1/4.

8. s3mtg096 2 Fabogh 3odsogemls. (s s60L  semdsmmds  0dobs,
603 dobgm  Jamoms xsdo stss bogemgdo 5-Bg s oMss IgBo
10-%;.

s) 1/6; 8) 1/36; 3) V18; ) 7/18.

9. gno8o l-sb 25-3pg goesbmdtomo ghmbsato daBorgmados.
A3l ol smdsomds 0dols, B@I gnmoEsh smsmdgby sdmmg-
dgmo deogeol bemdgdo gsogmegs 3-B9?

s) 5/6; &) 8/25; g) 6/25; )3/4.

10. ®sb M0l smdsmmds 0dals, Gm3 smomdgoby sbsbgmade-
o 660865 Gobzo 10-0l xgdswo 0dbgds?
s) 1/9; 3) 5/9; 3) 2/45; o) 1/10.

I1. 3cmByBs 30309 eBRgH, Gs 6ol sedsmmds adobs, G@I 96~
oxg® dsaby dmgs boggslim@a?
s) V3; 8) 5/7; g) 3/4; o) 2/3.
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12. &b gdols smdsmmds adobs, Ged bsda sdsmmols asamérg-
3obsl Ladoggbg dmgs gdgbosbo?
s) /2165 3) 5/6; a) 3/64; ) 6/65.

13. 3m(3g9memos 4 dmbsgzgmo, Gedgmms Logdggdos 3, 6, 8, 10
960gnmo. M8l ol smdsomds 0dals, G™M3  dsmgsb  sgose-

30by sgdmmo bado debszgzgmobsgsb soggds Lsdgmmbgwa?
s) 1/3; 3) 5/8; a) 2/5; o) 3/4.

14. gqo8o sfgg0s 15 @gdsemo, dsmzsb smo ©gxgddme0s. smsogn-
39009 omgdgh bsd EgBeml. g0dmzme smdsmmds 0dobs, G™ME Los-

dogy ©aBaddnco 06gds?
s) 21/91; 8) 5/96; 3) 24/91; ) 1/64.

15. gpodo sfgz0s 100 mgBoemo, Bsmash smo  bsbostmmos.
seoamdgeby omgdgh mmb  EgBeml. godmgme  smdsmmds adobs,
G0d s3gemo o6 0dbgds b sbrstgma?

s) 1/20; 3) 5/91; ) 2/91; ) 15/64.

16. samegdg6 3-xg6  Folbogh edsogmb. s oMol semdsmmds
adobs, Gemd geHmbgm dsob(3 3s8mBbrgds ,,6“-0s60?
s) 91/216; &) 5/36; 3) 6/91; ) 1/6.

17. s3eatgdgb 3-x96 Fabogh gsdsogmb. s s6al semdsmemds odo-
bs, B3 ,,6“-0060 3s3mPbEgds Bligse gHmbgm?
s) 91/216; &) 25/72; g) 5/36; ) 1/6.

18. 5363896 N-x96 Falogd sdsmgml. Gs o600l semdsmmds odo-
bs, B3 gombgm 3s0b(3 3s8mBbrgds ,,6“-0560?

5) 1-(1/6)" 3) 2; 3)(1/6)" ©) 5/6;

19. gno8o sfygzos 10 Egdemoa, dsmgsb 6 Bgmgdogmas. sgrsmdgeo-
by 09036 3 EgBeml. 303mzmm smdsmmds adobs, G™3 Lsdogy

Jgmgdomo 0d6gds.
s) 16; 8) U2 a) U3; @) 2/3;
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20. gpo8o sfgz0s 10 EgBemoa, Bsmash 6 Bgmgdogwos. smogn-
d0bg 0mgdgb 3 gBemb. 3odmzmo sedscmmds 0dobs, GMI som-

396 ™Mo Ygmgdogmo obgds.
s) 16; 8) V25 a) V3; ) 2/3.

21. 15 bmegbBl dool 10 g@ospmbsbos.  smomdgeby soého-
gt 8 UfmegbBo. 03mzggm smdsmnmds 0dobs, B3 s Bmeol S
0698 gMospmlisbo.

s) 56/143; &) 35/142; 3) 2/3; o) 1/3;

22. Goaboli msémby dgdmbggzom @egsggdamos N fFogbo, Gmdg-
oy dmcol 360l dsogdsBogol mEFGM@Igymo. Bsgmgsmmn, Gmd
§0369001  a00s50300m93s  Beramsmdsm s, 390390 sdsmemds 0do-
bs, 603 o039 Bmdo asbmsgmgds 96mdsbgmol g3396wom, do63g-
mo Bmdo dodzbbog Igmeobsgsb.

s) 1/m; 8) V(n-1); 3) 1/(n-2); ) 3/(n-3);

23. N 6smpgbmdol ssdosbo xogds Iagsmo dsgowol ofgamog.
3030300 sdsmemds 0dobs, G®I:

1) 3gamdégdo A s B, sxwgdash g6Hmdsbgmols g3zgdeom, A ds-
éxgbog  B-lsgsb.

s) 1/(N-1); 3) 1/(N-1); 3) 1/(N-2); ) 2/N.

2) A, B s C 3gam36580 roxegdosh g6odsbgmol g3g9twon olsg,
603 A o6 (36603 B-Logsb s C dsérzbbog A-lsgsb.
s) 1/(N-1)(N-2); 3) 1/(N-1); 3) 1/(N-2); @) 2/N(N-1).

24. N 6segbmdol s@sdosbo, Gmdgmos Fmeol séol A s B,
356 ®0gd0. A8l PoGolb smdsomds 0dobs, G®md A s B-l dem-
ol s@dcmBbrgds I ssdosbo.

3) 2(N-r-1)/(N-1); 3) V(N-1)(N-2); ) 1/(N-2); ) 2r/N(N-1).

25. éoibggee 1, 2, 3,.. n.  smsggdgmas Bgdmbzgzomo Gogom.
3030300 3endsommds 0dobs, G0 1 s 2 aebmsggdambo o06gdash
BsfgPomo Gogoom;

s) Un; 8) V(n-1); 3) 1/(n-2); o) 3/(n-3);
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26. Gogbggdo 1, 2, 3,.. n.  @smsggdnmos Bgdmbzgzomo Gogoo.
3030300 semdsommds 0dobs, GmI: 1, 2, 3; gsbemsggdmmbo 0d6g806
RofaMomo Gogoo.

») Un; 3) U(n-l); g) 1(n-2); @) Un(n-D);

27. T-b6orgmoasbo babemol mog®do, 3omggm bstrorgmby, 9g30-
©s bsdo 306m3690s, mommgnm  dsmzsbl  gHmbsoMo  smdsmmdon
dgdemos  3sdmbgms dgmey Ladorgmopsd ©sfggdnmo bgdaldogd
boroymby. 0d3mggm smdsommds 0dobs, Gmd Lsdogg 3oMemgbgds dg-
bsdg Lstrormembg gsdmgs.

s) V15; 8) 1/729; g) 1/36; o) 5/9;

28. 7-bGorgmoasbo Lsbmols mog®Bo, 3o6ggm LeGornmby dgz000
bsdo 306036908, Mmommgnm dsmgsbl gembsoto  smmdsmmdom dg-
admos  gedmligms dgmey  Lodormopsd  ©sfggdamo  6360ldoge
LarorgmbBy. 0dmgge sgmdsmmds 0dols, Gmd bsdogy 3oMmgbgds g@-
obs s 0dsgg bstrorymby asdmgs.

s) V15; 8) 1/243; 3) 1/36; o) 5/9;

29. T-bstrorgmoasbo Lsbmols mogda, otggm Lstormgmbg, B8g-
3008 bsdo 306036908, Mmommgnm dsczsbl gembsoto smdsmmdom
Bgqdmos  gsdmligms dgmey Lodormopsd ©sfggdnmo 6960ldoge
batrorgemby. 03mzge  smdsomds adols, 63 Lbadoggy  3o6egzbgds
bbgoslibgs Latarngmby asdmge.

s) V15; 8) 1/216; 3) 20/243; o) 5/9;

30. bs53Jm 3o daomgl 4550 egdsmo. dso Bméol Msdpgbo ©9-

Bomo  0dbgds  bBebosd@nmo, o el ebosdEnm  ©gBsmns
gotemdomo Lobdoty 0,1-0b Bergmos.
s) 4005; &) 4200; 3) 455, ©) 3200.

31. 353830 ®sBsBmBL 039800, Gedemgdlsg sfgMas sbmgde o, o,
> 3 6 (0gmerobbdgds, Gmd gfhoo gmdagol yggems Gobbsgl ofg-
08 gomo sbm). 303m3m0 smsmmds adobs, GM3 333830 @S-
230b 3000398l 80rg3tmdom s Fagogombsgm Logggsl ,,Fogbo™.
s) 1/60; 8) 2/9; a) 1/120; ) 15/68.
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32. gosetos Bgragds 200 dogrgmolisgsh, Gemdgmmsegst 20 3m3-

29008605, M8l MMl semdsnmds 0dobs, G0d 50 bsgomo dogmgmo-
6 ghmo dsoby dmoggdl?

CSO

3olrgbo: 1- C;ﬁ"

200

33. Lomsds8m sGol  m33mgddorst (36 3e@Bo) Bgdmbzggzom
o096 Lsd 3oOBL. admggom:

3) smdsmmds 0dobs, Ge0d s Fmdals ghmo oGl Bnbo;

3) smdsnmds 0dols, G oo TGl s@IcmBbrgds ghmo dsabgy

Bgbo.
3slmbo: s) 496/1785; 3)109/357

34. godzsm, ggodo dmosgbgdamos 1-sb 10-3pg geesbmdtogmo
g6mbsoto  bmdol  dntoo. gpmopsh  Gog@ogmdon  gomgdo S
dneob oy, Gmd ghmnbgem sdeemgdnml gsb O 3sderbgdo. Gl
M0l smdsnmds adols, Gm™d buymogg sdmegdgmo dnGmo 0dbgds
gogfo 6emddols.

3sbqbo: 1/252

35. smdsomds 0dols, Gm3 AsGmmagmo bsdo golGmemopst dobe-
630 gombgem dsaby dmsbggeegdl, séol 0,875. Gsl ool se-
ds0mds 0dols, A3 bsdobby sBosbegds JoMggmogg asbemeo-
Lol.

3sbmbo: 0,5

36. ol gl smdsmmds 0dols, G@3 ghnEOHMRmsE 6 Jsdsm-
ol 3536930bsl bbgerslbzs Goibgo sxmgds.
3sligbo: 5/324

37. gndo, Gedmol Fobbsggdo Fgmgdamoas, wsagm 1000 gHobs-
060 bmdols 37ogdse. 3o3mzmm  sdsomds 0dols, ™I bgdolidog-

6o s@Rynm 390l 946908 Igmadamo byl ™o Fabbsgo.
3sbmbo: 0,096
252



38. 39680l 3m33mgddo (36 3sBE0) asgmzomos  Bgdobzgzom
o6 B bsfomsp. Mol oMol smdsmmds 0dobs, Ged:
) mommgnm bsfomBo smdmhbrgds mm-mdo gmbo;

3) 960-g0m bsformBo smdmBbrgds mobogzy dnbo?
3slimbo: +)162/385; 3) 4/77

39. ggodo 60l 10 Fomgmo ©s 6 omexo womo. Gl Mool
semdsmmds 0dols, Gmd Fgdmbzgzem sdmmgdamo meagy mamo of-
6905 gAmbsato gggols?

3sbmbo: 1/2

40. gnodo kol 90 35630L0 (s 10 sb0sbgdmmo 3068 0mo.
sl ol smdsmnmds 0dabs, Gmd Fgdmbggzem  sdmegdne 10
30680l Bmeol sG396m0 o 0dbgds sBosbgdnma?

10

90
10
100

3sbmbo:

41. gsgamBodob L negbdms Lsdgmdo 3 3okggmnGlgmos, S
d9meg396lgmo s 7 d9Lsdg3nelgmo.  dgdmbggzoo  s0hggab 5

bbb 3mbggmgbsoobsmgol. Gl mo@mol Fgdwgan bromdogne-
3980l semdscmds?
A — {sobgmm 0dbgds ghmo 3gLsdg 3mGLgemo};
B — {g35ms 306350 3790bgmo 06gds s@hgmmo  3mboggdgbzoobsmgols};
C - {363 ghmo 3gemtggn@lgmo o6 06538 s@Bgmeoa}.

1 12

2
3skenbo: P(A)=——, P(B)=—-, P(C)=—~.
sbgbor PAS=13» PB=31 PO=103

42. gpodo dmosglgdgmos mytm, doGmgo, GeIgmmsgsh my
090605 ©s My dogo. gnoowpsd Tgdmbzggzom omgdgb m  docogl
(m<min(m;,m,)). odmggon gdegae brmdogmdgdals sgmdsmmds:

A — {g39ms doBmz0 0gmE0s}.

B — { s3mpgdamo dotmggdopst balgee K ogntos, kSm}.

k m-k
3sbgbo: P(A)=Ch /Ch ., P(B)=—"L "2
m;+m,

253



43. 2n-spaomoash 3Gagsmm dsgoeslost Bgdmbggzom 038390l se-
a0l N 38353530 8 N Jogmo. 03m39m smdsmmds F9degao brom-
dogomdgdobs:
A={s6390m0 33333530 9A0336gmols a39M@om 36 dmbzrgds}.
B={g3ggms 85853530 9mdsbgmals 339Mom NI}
3olemgbo: P(A) = 2(n!)% /(2n)!; P(B) = (n+1)(n!)* /(2n)!

44. Joemsgdo Rsdmlbigmo 10 3sdszs30, B@Igemms Femeols dobe s
39868, 9bes  336msglbgb Lslgmdhmb ™  Lsdspgomoash s
960 m0bsEaomash 6m3Agd80. Al oMl smdsnmds adols, GMI
dobm s 398ty mmbsoaomast 6mdghdo dmbgrgdosk?

3sbgbo: 2/15

45. 3¢0dsomdol mgmE0sdo 25 Lagsdmiem damgnls Bméols S5 do-
mgmo 360l 00060960, bomm  ©sbs®Bgbo — 06839060960
Amdgm b nogbdl st 9x86em 9o smdsomds somel ,,dq90-
6og@o“ domgma: (A1) — 0dsb, 3063 30M3gmo dogows dogmgools
sbapgdsm, o (Az) — 0dsl, 3063 3gmerg dogogs?

3slbmbo: P(A()=P(A,)

46. 30300, 10 9603sbgmols sbemml Bgdstry dspsbosBo 8 3830
dg30008. 5 560l sEmdsmmds adobs, G™MI gzgms bhgsmselbgs dsms-
b0s80  s03dmAbrgds?

3sbgbo: P(A)=AS%/10°

47. sgetrgd96 Faboge  3sdsogel s Falogd dmbgdsl. admgge
3dsmeds 0dobs, O™ godsogemby demgs Ladosbo s dmbgdeby —
boggslnéra.

3sbmbo: 112

48. 2000 sbsg dmdamogsb 1100 399908, 336LabmghHgm  gmaml
sdoEgdol gstemdono obdoy.

3slgbo: 0,009

49. 3o6rggm 4000 bosy st Goibgl demdob 551 dstrBogo
6036300, 2sbLsbmgMgm dstBogo Gobzols %oéggmbomo LobBomy.
3sbgbo: 0,13775.
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50. gemggen 1000 ©gdsmBo  Ledysgmme 4 ﬁ"aﬁQabﬂQ’oo. ssb-
megdon Gsdegbo Fubrgdnmo egdemo 0gbgds 2400 g smBa?
Jslgbo: 9

51, égsbstrorgmash babol mog@do 3atggm Lodmnmby Bymo
3960 993000, AmamA0s smdsmmds 0dobs, Ged: ) bymogg gs-
dmgs Igmoby Loormenbg; 8) baoogg asdmgzs gombs s 0dsgy
botrormemby. a) bmoogg 3s8mgs Lbgswsbbgs bstrormmbyg;

3sbgbo: s) V75 8) V74 a) 47

52. Gogbgos E={1,2,...,n} LodGsgmopsb ,,06hg376“ ™6 Gogbgl.
G 300l smdsmmds 0dobs, G dgmey Gopbze dgdos JoMggm
Goibgby, o gdhgzs brgds: ) emdGMbgdmsm; 3) sd6Gmby-
dom.

3slimbo: ©)1/2; 3) (n-1)/2n.

53. gno8o, GM3gemBoz ogmeo ©s Bsgzo doGmzgdas, 736 ©sdY-
69000 0mgdgh ™G doMmgl. EssdBoiEge: smdsomds adols, Gmd
datmgzgdo ghmo ggtobss, 1/2-%g dg@o..

54. n Ubgeeslbzgs dotimgo @brs asbsemsgmb N gmedo. 03mggo
seodsomds 0dobs, Gmd gumgddo, G@Imol bmddgdas 1, 2, .., N
03mRbrgds 8glsdsdolise Ny, Ny, ..., Ny d0Bmgzo (Ny+Ny+...tNN=N).

3sbbo: P(A)=N!/(n"-n!-nyl-....n!)

55. n gpmdo qbes gsbsmsamb N dotmgo, olig GmI, gmggmo dod-

030 gembsofse Bgbsdmgdgmaos dmbzrogl 6330ldogd gnedo. odmggm

semdsmnmds 0dobs, HMI sO(3gMm0 groo (33Gogmo 36 obgds.
3slmbo: n!/n"

56. 35680l Esbdopsb omgdgh ™6 sGBL, GMIgmmnsgsh gHo-
9600 sm0sb0s. A8l Mol smdsomds 0dobs, AMI 33 M0 Jo6-

Bowsb F8mbzgz00 sdmmadamo G0 sm0sbos?
3slybo: 17/33
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57. bstrobbols Labgmdfogem o6l3gddmeo s3mfagdl  Laba@lsmm
domsb0sdo  Hdol  3GmEdBgdL. (36mamoas, G@m3 20 3s398 0056
™60 837g0390mmoas. 06L3gd@men dgdmbggzom oMbzl gslslobyse
2 35398b 20-ws6. Al gool smdsomds 0dobs, Gimd dso dmeob:
3) sé(396m0 36 0d6gds 38358 7en0;
3) Iberymee géhmo 0gbgds s3gs398mmoa;
a) ™03y 0gbgds 3370398 memo.

3sbmbo: s) 306/380; 3)72/380; 3)2/380

58. b egbds 25 Lsgsdmieem domgmopst ool dbmmme 5 do-
9o, GMIgmo 9RA®  dnbsmemebymos, G™d dsl dmdbswgdymo
dogrgmo Bgbgmgds 306zgm 6mddse o Igmey 6mdMso?

3sbmbo: gocbsodo smdsomds sj3m
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S2330)M301L 33(M3ISHOIRT0 3S6LIBR3GS

1. =60 393mds60 Fgonsbbds Bgbgaodeby ogeB@ol gmogdo 8-
©930 306m30m: Mbes dolmmoyzbgb Bmogdo Lsmsdmlb 17 Lssmo-
6 18 Losmsdmg s 30Mzgmere dolmmo Igmegl @sgmemgdmos
Ibomeoe 10 Faob. Gl mecol smdsommds odobs, G@d olbobo
Jgbgrgdosh 5Mmdsbgal o (36mdamos, OM®MI momemgnm 3o6emgby-
3sls Fgmdmos dogorgl mgesB®ol gmogdo 6980Ldog® OO s®bod-
bgemo 1 Lssmols 3s63s3emmdsdo.

3sbmbo: 11/36

2. 9600 EEg-msdol 356333emmdsdo @B ggdo brs doswpygl 96-
obs s 0dsgg boglegn®dl, GmIgmbsig dbomme ghmo dobsyem-
do 8dgl. Al Mol smdsmmds adals, Gmd gho 399 dmyfagl
Igmegby EsmmEgds, oy dsmo dmbgms EGmol 6gdolidagH dmbsy-
30080 01363353 bagmeEbymas, bmgm ©gmdal ©Hm Fgbsdsdalise
sé0l 1 s 2 Lssoo.
Solimba; >
1058
3. oo dgzmdstio Bgmsbbdrs Fgbggetsty mgsd ol gmogdo Bgd-
©930 306m30m: 9brs dalimoyzbgb gmogdo Lsmsdmlb 17 Lssmo-
©36 18 Lssmsdrg @s doggmo 306mzbgds gmegl sgmem@gdemes
Ibeomeoe 10 Frob, bomen 3gmeg 3o6mgzbgds So6ggml — dbe-
wee 15 Faoo. Gl ool smdsmmds odobs, Gmd obobo Fgbgz-
©900s6 gAMbyl oy (36mdogmas, G0 moomge  SoMezgbgdsls
Agmdmas dogoegl mgeBéol gmogdo bgdaldogh ©A™ML smbodby)-
mo 1 Lssmol gs63sgeemdsdo.
3slgbo: 107/288

4. R-6spanboss §eHgdo Rsbsbmmos FabogHo Lsdznmbgro, mob-

$a0bgeo, bamggmnbgoe s gd3bsnmbgeo. 03mzgm smdsomds odo-
bs, 63 {egdo dgdmbggzom Rsgegdngmo Foddomo dmbzrgds:
3V3
) Lsdgmgobreols Bogbom; sbmbo: f;
T
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3) ombzamnbgeol Bogbom; 3sbgbo: —;
sin72

2

T

5

a) bgozmobyeel Bogboo; 3sbmbo: 5 ;
T

©) 9J3b390bgeols Fogbon s gestigo obabo. slybo: 32\/5;
T

5. 33906980086, GmImol F396mb gomerobsBgdos (0,0), (1,0),
(0,1) s (1,1) gdmbgggoom sebgz96 M(X,y) Fod@Bomb.
sl mcol A={(X,y): x2+y2S a, a >0} Brmdogmdal sgdsomds.

(2
%, 0<a<l
1
3sbgbo: P(A) =1 a2—1+a2(::—arcc0s), 1<a<2
a
1, V2 <a.

6. [-L1] ob@Bgegemorst Bgdmbggzom o6hgzgb o6  Foddomb.

30d3sm, 93 Ggodomgdol gmmerwabsBgdos P s (. 03mgge semds-

ocmds odobs, Ged x2+px+q=0 335G e asbBmmagdsl 543l
bsdgamo ggliggdo.

13

3sbqgbo: P(A)=—.

ober A=,

7. §6980 Bsbsbmemos 33s06sB0. FO980 FodBomo 3800908
d930b393000. 03mzgm smdsmmds 0dobs, GBI oo omo Rsgstiegds

339638 do.
2
3slmba: P=—.
a T

8. 3mbsgzgmby Bgmbggz0m 3560988 9AMIsB o0l dogmemgdam bs-
do GodBomo. Gl memol smdsomds odols, GM3 mgmon dgbsdy

Ta6domo Bagstegds doggma s dgmdy Foodomadl dméols.
3slmgbo: P = ;
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9. (69Foedy g8mbgagomn smgdamas bsdo A,B,C Fabdomo. 03m-
390 3dsmnmds 0dols, Hmd ABC bsdznobgroo dsbzom gnmbss.

1
3slbmbo: P =—.
sbmbo 1

10. 7 Log@dols 3jmby dmbsgzgmomsb dgdmbggzom o6bgzeb My o
M, Gg6domb. sl ool smmdsmmds odobs, Gmd bsdo domgde-
mo dmbs3ggmon s3s390m Ladgnmbaol.

1
3sbenbo: P =
9 4

11, 3egdnmos o gmbigbdénmoe Fagfomo, GmIgmns Gogo-
abgdos Iy s I, Ii<r;. eoe {Ogfomty dgdmbzgzem omgdgh ™6
A s B GooBoml. G s@ol smdsmmds 0dobs, G@d dmbsyggomo
36 35033390 3ot Fegfodl.

3slmbo: P(A)=1- Earccos LIy
T

T,

12. 335065830, Gedmol F396mg30l gmemtabsggdos (0;0), (051),
1;,0), (1;1), 3gdmbggzom ,,380090s FgHBomo, GmImol gmme-
wobsBos (EM). ©ssdB 30390 GmI 6ydaldogho 0<X,y<I-Lsmgols

P{E<x, N<y}=P{&<x}-P{n<y}=xy.
a3cggom:

s)  {EMm<z 3sbgbo: 22-7°, G 0<z<1
) {min@Emn)<z}; 3sbgbo: 2z-7°, Gemggs 0<z<1
3)  {&n<z}; 3stmbo: z(1-Inz), Gegs 0<z<I1
©) {max(gm)<z}; 3skybo: 22, Geops 0<z<1
9 {EMm)2<z}; 3sbgbo: 72, Gegs 0<z<1/2
4z-27’-1, torgs 1/2<z<1;
3)  {E+2n<z}. 3skmbo: z%/4, éegs 251;
(4z-1)/4, Geogs 1<2<2;
(62-2°-5)/4, éovgs 2<2<3.
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13. 3m(399mos 3srmgmobgeo, GMdmol agghegdos 1 13 s 2 1d.
83 dormygnmbgedo gdmbzggzom s6Bg396 FoOBoml. gsgzogmo se-
dsmds adols, Gmd dsbdago oM amowpsb:
3) 3ol sbrml dpgdstiy azgtesdmg stss dgBo X-by;
3sbgbo: 1, Bmigs x=1/2
3x-2x", 6o 0Sx<U/2;

3) moomgnm a396esdrg sGss dgBo X-by;
3sbegbo: 0 Geygs x<I;
x-1, Gegs 1SxL2;
3x-x2, GoEs X225

3) mommgnm ©osgmbamsdrg sss dgBo X-by.

k4

3sbmbo: 1, Gmge X 2

5X2/2, Gmps 0<x

IN

ol =

1-2-xV5)2/2 , éoge 1 o<x

J5

IN

14. GotBomo (E,n) Bg8mbgzgz00 sGRgmmO0s [0,1]? 33°0638 do.
sl ecol smdsomds adobs, Gemd X2+§X+1"|=0 20bBmmgdals o39-
b39d0:

s8) bsdrgomas; dslmbo: 1/12.

3) spgdomgdos; dskmba: 0.

a) Ubgorslbgs 6086alss; 3slgbo: 0.

15. G96@omo (EM,L) BgPobgggom séBgmmas [0,1P 47380, Gsb
M0l smdsnmds 0dols, G@3 §X2+nx+C=0 2968 memgdols  o39L-
3900 6s3g0mos.

3slmgbo: i + E .
32 6
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16. qLsbrgme FeeMsjol Esgseby, GmIgmBag monmgnmo ©sbs-
goggols Log@dgs 2a, d53mbggzom s3w9896 65dLL Logmdoo 2r. sk
M0l sdsmnmds 0dobs, Gemd:
s) 699bo Bsgs6m9ds doemasbae My cs8a?
3slenbo: 1-r(4a-r)/na’
3) 6930 gorszzgol ghm-gho (éHggl?
3slgbo: r(da-r)/nd’

17. Lodédrggnby dm(3g0mmos o Sstsmgeraéo Fegg, G@dmagdo
©s3mAgdnmo 86086 gMmBsbgmolsgsb 2a  dsbdogom. Laddgnby
F90mbgq300 9309396 dmbgBsls, AM™Imol Gsonlos r<a. sl -
G0l smdsmmds 0dols, G™M3 dJmbgds gewsizaml gom-5hm FoHggl.
3sbgbo: 1/ a
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306M30010 SR3501(939.
bRLMINRLMB3SAMS RSIMI30RT>RMBS. RSINL SRL3SMMdS

L. @ssd@ 30390, 3
P(AUB)=P(A)+P(B)-P(A-B).

2. godzsm, P(A)=P(B)=;. a3 30390, G™3 P(AB)=P(A-B).

3. ssddgom, H™3
P(AAB)=P(A)+P(B)-2P(AB)=P(A+B)-P(AB).

4 godzeo A, B s C 6s0dy bomdammdgdos. ©ssdd3oigm, Ge0d
s) P(AB)+P(AC)+P(BC)=P(A)+P(B)+P(C)-1
3) P(AB)+P(AC)-P(BC)< P(A).

5. @33 30300, B3 6330LdogHo A, B s C brmdagmmdgdolsmgols
P(AAB)SP(AAC)+P(CAB).

6. 3 damIstrgmdl Mo dmbyBol B0drggtimdon sygdsdo.
asbabomagds bomdogmdgdo:
A — 3ofggm dmbgdeby mg@dol dmbigms;
B — 9600 mgdals ds0b(y dmlgm.,
C — 3600 (30860l 3s06(3 dmlgms;
D — 3gmég dmbgBeby mg@dols dembigems;
Bgdmbabgn sdmyzogdgmo brmdogmbsms §ggamada:
3) A @ C;8) A s D; ) Bos C; © B s D;

7. 33680 bonmo ©sbgowst sdmsjzm ghmo 3sedo.
asbabomads bromdogmdgdo:

A — s3mpgdnmos dmbo;

B — sdmmgdnmos Foogmo dsbol 3serdo;

C — s3mmgdymos y3s30b Eabo;

D — s3mpgdomos smosbo;
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Bgdmbabgn sdmyzoegdgmo brmdogmbsms §ggamgda:
3) A s B;3) A s C; 3) BosC; o C s D;
8. 39680L Lenmo ©slioest sdmsjzo ghmo sGBo.
asboboemagds bmdognmdgdo:
A — 33mpgdamoas Bygbo;
B — s3mmgdnmos Foogmo dsbBob jsér@o;
C — s3mpgdnmoas g3s30L Bgbo;
D — s3m@gdnmos s0m0sbo;
3590mbsbgo sdm orgdgmo brmdammdsms §yzomgdo:
s) A s B; 3) A s C; 3) B s D;

9. @3y z00gd9mos 0 sdm Joegdema:
3) sGmsglgdsrmo brmdammdgdo;
3) Brmdammdgda, Gmdmgda J36oss Lemm LolBgdsl;
3) Bemdsenmgsbo brmdogmemdgdo.

10. A ©s B bpmdommdgdol s®emsglgdspmdapsb 3s3m3rabstigmdls
0 368 3500 83 30098mMds.

1. goggso A @s B bemdomemdgdo stremaglgdsmos, 35806:
s) A ©s B brpmdommdgdo msdmmzongdgmos;
3) A s B bomdommdgdo wsdmopgdmmos;
3) ©sdmrgzorgdgmos, oy P(A)=0s6 P(B)=0;
©) 3ASLEGAML o6 36036 T orgdmgda.

12. gn08o a mgoto s b dsgo ghobsoto dnBmas. semagdardy
3dmadgo e ducmo (Byndtmbadms). 303m3me smdsnmds odo-
bs, O@3 me0zg 0bgds mgmeo.

s) ab /(a+Db); ) a (a-1)/(a + b-1);

a) a (a-1)/(a +b); ) a(a-1)/(a +b-1)(a +b).

13. g9080 a ogoco s b Bsgo ghmbsoto dyMmos. semsrdgeby
3dmadze mEo dgcmo (Rygdtrmbadmse). 303m3mm smdsmmds odo-
bs, Hm3 meogg ofogds bbgswslibzs ogg@als.

s)ab/(a+Db); 3) 2 a b/(a+b) (a + b-1);

a) a (a-1)/(a + b-1); ) a b/(a+b) (a+b-1).
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14. gpo8o a ogodo s b Tsgo goHmbsoto dummos. semamdgeby
3333 @0 dqtmo  (BdGrmbgdom). 303m3me smdsmmds 0dobs,
6md mM03g ofbgds mgmo.

o) (a/(a+b)); 3) a b/(a+b)’;

a) a (a-1)/(a + b-1); ) ab/(at+Db) (a+b-1).

15. ggo8o a ogméo ©s b Bsgo ghmbsoto dm@mos. smsgdgeby
3dmadzo mco dacmmo (Rsdérmbgdom). 303m3mo semdsmnmds adoby,
60md mogg odbgds Lbgseslbgs aggmals.

o) (a/(a+b) 3) 2a b/(a+ b)%;

a) a (a-1)/(a +b-1); ) a b/(a+Db) (a+b-1).

16. gyo8o a ogméo s b Bsgo gehmbsato dgGmas. 30dpgztmdom
semsmdaby sdmsdzm dudmgdo. 303mgme  smmdsmemds odobs, @3
03000 dgmey dmmgdnmo 0dogds mgmeo ggMals dnEmo.

s) a/(a+b); 3) abl/(atb) (a+b-1);

a) a (a-1)/(a +b-1); ) 2a b/(a+b) (a+b-1).

17. gnodo a ogméo, b Bsgo s ¢ Fomgmo gHobsoto daGHomos.
seoomdaby  sdmsdgm  Lsdo dnGmo. 303mzme  semdsomds  0dols,
60d dso dméol mE0 dsobz 0gbgds gHmbsatio ggmal.
sdmblbbs: A ogml bomdommds — oo dsabiy gembsoto  gggdal
d9em0s. (3bsos, G@3 A bomdogmmds 0dbgds — sdmmgdnmo d-
Gogdo bbgswsbbgs ggg@obss.
P(A) =P(0§f3+ §0d+ 80 + 0 3F + 3o + 8F ) = 6a/(a+b+c)xb/(a+
+b+c-1)xc/(atb+c-2), bps ,ofd 60dbsgl Gogom 3atzgmo sder-
odamos ogméo, dgady — Gomgemo, dglsdg — dsgo dnMmo s ».3.
3mgdgemmde P(A)=1-6 a /(a+b+c)xb/(a+b+c-1)xc/(a+b+c-2).
18. godsgsm, P(A/B)>P(B/A) ws P(A)>0, P(B)>0.
0d6gds oy s P(A)>P(B)?.
dobigbo: 3o

19. Lsdstrmgasbos oryg s6hs Bmemmds P(A/B)+P(A/ B)=1?

3slgbo: begeese, s6.
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20. b negb@ds 25 Logsdm(3om bog:)amo;goﬁ 20 0ol. 3s0md(3g-
mo dobmgol 3 Lsgombl s6Bg3l. 03mggm smdsomds adobs, Ged
b megbBds bsdogg Lsgombo ogobs.

3slsnbo: 57/115

21, 30680L 3m33emgddosd (36 (39mo) B0dregzmdon sdmsdzm 2
35080, asoggo:
3) smdsmnmds 0dobs, Bm3 dgmey B0 0dogds Hmbo (mibe-

305, Gedgmo sGB0s Bmmgdmo SoGggmse);
3slybo: 1/9;

3) smdsmnmds 0dols, GMI gty 3G abgds Bmbo, ory (3be-
dogos, G0 doGzgmsre sdmmgdnmog Mol Bmbo.
3slmbo: 1/105

P(A)
22. 3 o, é0d P(A/B)21 .
8333039 ( ) P(B)

23. gpmdo 3mmoglgdnmos ghmo dotmgo, Gmdmol dgbsbgd (36m-
dagmos, Gmd ol ;mgmtns 86 Bsgo gm0 s 0303g Sdsmmdon. yo-
080 3033b9856 9O Mgme dodogl s Fgdrgy Fgdmbzgzom omgdgb
gmoEsb gom dodmgl. ol smdmbbrs ogodo gg@ol. Gs sl se-

3500mds 0dals, G gymdo sdhgbomo datmzo mgoo ggMobss?
3slbo: 2/3

24. gnoorsb, GmdgmBosy 3 omgoto ©s 7 Fomgmo dodogas, Bg9-
039300 30393MIMB00 5 33bEsNdGNbIdmNE 0mgdgb ™ doGm-
gb. gsbobogmgds brmdommdgdo: A = {3ofggmo dotmzgo mgmtos},
B = {3gmég dotmgo mgotrns}, C={gMhmo 3sab3 sdmmgdamo do-
Gngo ogmtos}. odmggo P(B/A), P(A/B) s P(A/C).

3sbmbo: 2/9; 2/9; 9/16

25. 33330390 G0 or P(A/B)=P(A/B), 35806 A s B bom-
dogrmdgdo ©sdmz0gdgmos.
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26. godzsm, A s B @sdmz0gdgmmo brmdogmdgdas, P(AUB)=
=P(A)+P(B), P(AAB)=p s P(A\B)<p. o03mggm P(A), P(B) s
P(A\B).

3sbmbo: P(A)=0, P(B)=p, P(A\B)=0

27. 303350, A brmdomnds abgmos, Gmd ol o6 ool ©sdm owy-
o msgols msgby. shggbgm, Gmd P(A)=0 6 1.

28. godzem, A bredogmmds olgoos, Ged P(A)=0 6 P(A)=1.
sh3gbgm, Gmd A s 630Ldogho B bomdogmmds sdegoeadgmas.

29. g0z, A ©s B @sdeoryzoegdgmo  bomdommdgdos oo
P(AUB)=1. ©ss3830300, 603 36 A 6 B-b smdsomds gemols
Boemos.

30. godgem, A s B msdmmzopgdgmo brmdormmdgdos. 883830300
60md o) AUB ©s ANB @sderygoegdgmos, 35806 o6 P(A)=1, sb
P(B)=1, s6 P(A)=0, s6 P(B)=0.

31. Gegmeo Bgodmgds agml A s B Brmdogmmdgde, o AB s
A+B sderyzogdgmo brmdogmdgdos.

32. 3039363000 33009896 bsd dmbgdel. @ssaobgm sdernowgdy-
as oy sdmogdnmas Bgdmga0 brmdommdgda: A={mgmdols dm-
bgems 3otgge amﬁaéocba}, B={3(4)mo baggaligdol dsobyy Bm'lsag.s}.

33. 53619096 M6 3edsmgeols. 3s6zobogrmm Bgdwgan Bromdagmmdgdo:
A — 3ofggm edemgmby dmgoes 396 Gabgzo; B — dgmég go-
dsogembg dmgas ggbBo Goibgo; C — meogy edsmgmbyg dmligm
Gobgms xsdo  396B0s. Bgedm{dnm Iy oEgdagmos oy oM A,
B, C brpmdommdgda: s) ghmmdmogsw; 8) §930em-Fg30ms.

34. E_F(&l,&z) Ta6@omo Bgdmbggzom s@Rgnmos [0,1]2-d3¢;t\>€)o(?)-
do. r-ob @s 3603369mmdolamzol 360l ©sdmzorgdgmo  dgdregao

bremdommdgdo: A={g1-EaPr} @8 B={§1E,<3r}?
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35. &=(E1.€2) §9oBomo Bgdmbggzem  sGRymmas [0’1]2'63‘5‘3‘4"5'
$80. aobzobomme  bomdommdgde: A={E;<1/2}, B={£,<1/2} s
C={(§:-1/2)(§,-1/2)<0}. Bgs3:§dgo gl brmBormdgdo wsdern omg-
3gm0s o) sdmgoegdmo:

3) gPomdrogee; 3) Fgsom-fagomar.

36. 3:mgdnmos AB,C (ygom-Fyz0msre ©sdmrzomgdgmo bomdo-
medgdo s P(C)>0. Lfmeos o s6s Bommds P(AUB/C)=
=P(AUB)?

37. godzsmn, A, B s C ghmmdmogse ©sdergzoegdgmoas, s3sl-
06, gmgge 83 brmdommdgdl sdgo  smdsmmds  asblibgsggdamo
6gemolagsb s ghmobsgsb. dgadmagds oy o6 AB, BC s AC
ogl ghomdmogsr esdmygorgdame? Fygom-Fysomer @sBergge-
2959e0?

38. sh3g6g0, G
P(A1A2A;3)=P(A))P(A2)P(A;)
BoOmmdoEsb o6 3sdm3rabstgmdl Aj, Ay s Az-ob {yzoem-§yzo-

@S 3307 30Rdmmds.

39. A ©s B bBrmdommds ©sdmzoegdgmoas. sfgosb  asdmdeobs-
Ggmdl o 36 A s B gosgbsreos? 3moggsbgo dsgsgmoma.

40. gpodo 5 ogmeo, 6 Bsz0 s 10 Googma dnGmos. dgdmbgg-
300 3dmsdgm Lsdo dmGmo. 3803900 sMIsmemds 0dols, G™d ™o
33063 06788 gBMbsotI0 ggBols?

3sbmbo: 103/133

41. 235436 gmmo, Gm@IgmBa dmmsglgdnmos 9 sbsmo ghmbsoto
Babolol dnMmo. bscmsdsBme omgdgs Lsd dqmol; 0sdsdols Bgdwgg
3nGmgdl 83669896 gmeTo. 63msdsdgzo s SMBIMITsTgge -
0900 36 336393098086, Al NGOl smdsmmds 0dols, Gmd Lado
053580 3gdrga gmBo oG ©sMRGds sAbsMsdsBggze dGma?

3slbo: (1-C-C3)/(C)* =5/1764.
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42. d0bosb golgmabsl N gndscdo bodbgmgdo o(33sdl oggblisg-
9ol (0gmemolbdgds, G@md ygggms ggbls;dgmo gBmbsoGas). gm-
390 dsmgsbo 3ob6Lbgegads Ibemme  dserggabs  do@3bgbalisgsb.

303m3m0 dgdgao brmdommmdgdal semdsommdgdo: A — gmggmo bgy-
dst0 msgol gggbliszdgml Rsozzedl; B — gmggmo bgmdsto adm-

30 Gygom ggbls;dgenls (Bgodmgds msgolo 36 ageml).
3sbgbo: P(A)=1/(N!)?; P(B)=1/N!
43. s43063980m Esezgbomos, Gmd lgddgddg®8o Ladygsmme 12

emg 360l F3godosbo. Al ool smmdsmemds 0dols, @I Lgddgdd-
ol 30l 653030900 8 mmorst 3 ©my 0dbgds 30805607

3slgbo: C3(2/5)°(3/5)°.

44. gnmdo 2n 09060 s 2n Bsgo b‘at‘)moa. B90mbgg3000 s3msdgm
(Bsdérmbgdom) 2n dqemo. sl oMol smdsomds 0dobs, Gm3 $3m-
©gdnmo 0godo ©s dsgzo 3Amgdals HemEbMds Msbsdsdns.

3sbgbo: Ch,.(1/2)™".

45. 2 spsdosborst mommgnmo gemdsbgmolsgsh ©sdmm oegdmae
330981 dmbgBels M-xa6. gsoggm semdsomds odobs, B3 moomy-
mo @9l ,,d00mgdl* gBmbsatr Gaizbzxg®.

3slgbo: Ch,.(1/2)™".

46. 353m0gobgm 3gbemols dgdols ggmEdgms s ©sdB3o3m, Bmad:

) 2"=3 Cis3) Ch =Y (Ch)2

i=0 i=0

47. asdmoggmogm =n =..=n =n, p,(m)= crp™q"™, q=1-
P, Gmgeoé m-ob gubdsos dqedogo N-bogol (0<m<n).
P,(m+1)

P, (m)
6ol smgzl pa(m) ggbjies dsJbodsern®  360936gemdsls,
P P@, S P
p,(0) p,@) p,(n-1)

domomgds:  gebobamagm  Fgnecgds ©s  ssa065m,

3369039 8338 30i9m, ™I
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48. ™60 Gomdsgmmgsbo 3mmsdsdy 08358mdl FaGogl, Gmdmols
seodsmeds odbgds dgo: o) T 3600t 3-0l dmggds, oy S-sb
2-0L; 3) 7 3368006 s636s3mgd S-0b dmggds, oy 86 gl
3-o0l.

49. 3566mal Ljgdolsmgol, Gm@Es p =;, 8598 303907, A3

1 1
8) —== n) < ;
) o P
+h
3) limPo®ED _ 2 s =2, (0sz<teo).
Jn

oo pZn (n)
300)00)3?)0: a3dmoygbge  bBoMmobaol gm@dgms
\2nT .

n!=n"e™

ZZ

oo _Z°
50. @ssdB 30390, Gm3 o x>0, 35306 ggb(z08 je 2dz s40s-

gergoegdls B emmmdsls

51 gs0ggm semdsomds adols, G@d 3mbyBol N-x96 sargdol 8-
©g3s@ 396d0l dmlgmaems GsmeEgbmds dosbmmgdon Beamas lsegs-
b@ol dmbgmoms MemEgbmdol, Gm@zs N—>eo,

52. 30%s680 3mbggtiols semdsmds, gmggmo 3sbeeemobsl, ool
4/5-%. s8pgbxgt Mbos Imzsebrobme gslemes, Gmd dobsbdo
dmbzgm0l Hempgbmdol memdsmglo Goibzo agmlb 20-b Bmeo?

Jslgbo: 26.

53. 30bs680 dmbzgemol sdsomds Mool 1/5-b. Ml ool
3065630 mexge dsab3 Imbzgemol smdsmmds smo ©3TmYIaEgdg-
o asbGemolisls?

3olrmbo: 1-14/5.(4/5)°
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54. 183 gpodo og-m@e @yBemos. Lgsbpsddnmo  ©gdsmgdol
AamEgbmds  30639m, dgmey s dgbsdg gmmBo Fgbsdsdobs se0l
20, 15 s 10. Bgdmbgggom sogdmmo gnmoesb sdmmgdmmo ©g-
Bomo semdmBbrs LBebosddnmo, Gmdgmbsig s36mbgdgb 9396 g7-
080 ©s 0dgmegdgh (3sb. sdmmgdmnmo EgBemo olgg s@dmBbos
bBsbstr@mmo. Al gemol smdsomds 0dobs, G ©gBemo sdm-
ogdmmo oy dgbsdy grmoesb?

3sbmbo: 4/29

55. gno8o s6ol 10 BsBbsbs, G@Igmmsgsh mmbl sdgl ™3Bosn-
G0 1sdobby. ™3 ogneo Fs8bsboesd Bsdobbol sbosbgdols semds-
0mds Foeos 0,95-0b, bogne 0380590006 — 0,8-L. dbm-
gmds 6780L30gMse smgdnmo dedbobom ©ssbosbs 1sdobby. 0dem-
300 smdsmmds odabs, Hm3 Ladobby ©sbosbgdgmos mIBoga@ls-
dobbosbo dsdbsbao.

3slsgbo: 19/43

56. o6 wsbysby Ibspgds ghmbsoto EgBsmgdo, Gmdmgdlag
shs9d96  ghmeE, 9o 3mbzgog@do. 3oMggmo ©sbaol dGmdol-
Mbsr0sbmds mBRge dgBos Igmealsby. odzggmo @sbys 3390l
60% baocolbosh 3GmEndiosl, bogm Igmég 84%-b. jmbzgogeo-
©sb Fgdmbzggzom sdmmgdnmo ©gdemo smdmhbes bsdolbosbo.
03m3gm semdsommds 0dobs, B0 gl gBemo sdbawpgdamos 3o-
$3002 R3basBY.
3slimbo: 10/47

57. gobsgowse doomgl Lsdo Jocbbol Bogh asdmBzggdmmo Bgmg-
30bmgd0. 3oMggmo Jedbbol 3mergsos 20% Fabogdnml Bgo-
(393Y, 3gmeyg Jodbbol — 10%-b @s Igbsdglo go — 5%-L. ol
960l smdsmmds 0dobs, Gmd Bgadgbor gsdsGrom Bgmgzobmel,
oy 3smsb0sBo doomgl  3otggemo  Jeébborsb 30% 3Omendios,
20% —3gmery Jeérbborsb s 50% — 3glsdy Jeerbbogsb.

3sbgbo: 0,895
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58. Lsdo dg3bagho Rsxms dsBsdgdgmol 6 gsgmborst Bgdmbggzom
6By 30369880, sl Mol smdsomds 0dols, G™M3  dsmysh
9600 by Bogegds 3oMggm 35306T0, o7y (3bmdogmas, G0 dgbe-
36900 Lbgewslbbgs 33m698T0 Rslibrbgb?

3slgbo: 0,5

59. 6 dymmo BgBmbzgzom megbrgds 3 gnmBo. F0dmgmor semds-

0mds 0dols, B3 gnmgddo smdmBbrgds dnMmmgdal  gsblibgegadmmo

G50096mds, 09 (36mdogas, BMI sB(390M gRmo s (38609007
3sbmbo: 0,67

60. oo 065356dsemmzsbo  ImFsGs3y 03358mdl 4 Jsosb.
350390 3gdsmmds odabs, @3 dmoggdl Sotggmo dmgseMsgy, oy
3bmdamos, GM3 momegnmds dmogm ghmbgm dsaby?

3sbigbo: 2/7

61. 5 3absgho Fgdobggzom oMhgzl sBetgdmol 7 gsambosh
Gmdgmadgl. (36mdogmas, GM3 Gedgmomss Mo gsambo (33M05m0
©sMRs. 83 306m85380 03mzgm smmdsmemds odobs, G™M3 3oMzgmo
©s 39mey 30306930 s38390 0.

3sbgbo: 0.476

62. g908o 5 ogoto s 10 Bsgo dGmos. Bgdmbggzom sdmomgls
6 d90m0 (sdGrmbgdom). (36mdogmas, G@I dsm Bmeol sG0b mgo-
6o dn6mo. 33 306mdgd80 0dmzggm  smdsomds 0dols, Gmd dso
Fmc0b 06508 2 3s0b(3 Foz0 dycma?

3slybo: 0,95

63. 7 33BsgMo Bgdobggzom 0Bzl dsBeGgdmol 9 3s3mborsh
6m3geadgl. (36mdomos, G™3 olobo Rslbrbgb Lbgsmslbgs gsgem-
690680. 83 306md030 0dmzggm sdsmmds adals, A3 doMzgmo
bsdo gsgmboo 0d3bsgegdl Lsdo dgbsgen?

3sbegbo: 0.5
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64. 5 dg96mo BgPmbgggom mogbrgds 3 gnmBo. godmgmom sgods-
omds 0dols, ™3 30639 gmmBo smdmBbrgds gOmo dnema, o2

(363008, GMI sO(390M0 gRmo sGss (35609m0?
3sbqbo: 0,4(6)

65. dmi3gdnmos 12 LEmegbBolsgsh Bgeoagbomo 3-3 4 xamao
(0o0oemgmmBo 3-3). mmodlosobsogol sMBg396 S5 LgmogbBl. Gsb

A0l smdsmmds 0dols, M™3 dsm Fmeol ofbgds mmbogy xam-

ol Fa6dmdaeggbgma?
3slmbo: 9/22

66. H33gbxg® Mbs 39393mMn 33dsmgmo, Gmd 0,95%-00 30-
gom s63nbgdnmo 03580, GH@I gHobym dsaby dmgs 6-0s60?

3slbo: n217

67. bmdogmos, G103 Bgmgnmbol 6mdgho Bgragds bmbodbs gs6-
bbgsgadnmo (3036980Ls36. 303mgmm sgmdsomds adols, Gmd dsm
Beathals o0l (305360980 1 s 27

3sbegbo: 2/9

68. 3309896 Lad 3odsogel. Gsls meol sedsmmds odols, Gmd
960y 35063 dmgs 9d3bosbo, oy (36mamos, GMd asblbgsgzgdnmo
Go;3bzgd0 dmgzos?

3slybo: 0,5

69. go®ds Imbsfomgmdl 4 36mgdddo. gmggmo 3Gmgddol GFeé-
3780l semdsmmdss 0,9. ghmo 3Gmgddol Feermdsggdemmdol dgd-
0b393980 goMdal gsimBBgdol smdsmmds sl 20%, oo 3Gm-
9J8ob  Gaermdsgdmmdol Fgdmbzgzedo — 50%, Lsdal (atrnds-
B30ermdal Bg8mbzgze80 — 70%, mobol Foermdseggdenmdol 8gd-
06393580 — 90%. 03mggm oMol g3 Mol semdsnmds.

3sbmbo: 0,085

70. 3o63gee gnodo 1 mgodo s 3 Bsgo dxtmos, dgmegdo go 2
0gméo s 1 Bsgo dpdmo. oézgmo gnmopsb 3gmey8o gemsogd)s-
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bl ghmo dycdmo, Fgdgy go olgg ghmo dudoa  gssodsbyl
d9megsb 30639 Bo. sdol Fgdgy  30639marsb  sdmomgls  gGmo
dnemo. Ml ol smdsmmds 0dobs, GMd gl dudoo  odbgds
0g0t0?

3slgbo: 0,328

71, 6s390m3sL 83l Fmbo  semdsmmdon 0,2. smdsmmds  0dols,
63 Fobosbo 6335038 asdmgs [ygmdowsb qromol 0,75-, bogeom
s6s{fmbosbo — 0,15. 303mgmo semdsmmds 0dobs, B3 6szgmmdsl
3Jmbrs Gbo, oy oli gedmgoes 3Fymdcawsb?

3sbegbo: 055

72. gnoopsb, GmdgmBoi ogm 4 ogmto s 6 Bsgo dxtoo, so-
35638 9600 dacma (ggho s6ss (36mdama). s3als Bgdrgy 3 gu-
0006 s3mEgdamo (Es36bgdol as6937) ™o dndmo smdmRbos
09060, 3030300 smdsnemds 0dols, GMd EsMFMmo agm  Tsgo
ggéol dadmo?

3sbgbo: 0,75

73. go@dsl  83m§dgdgb Lsdo Ubdgdomsd Fgdmbgagzom  s8m@hRgmmo
bdgdonr  (omoemgnmo  bjgdol  s3m@hgg0l  semdsmmds  @msbsdstns).
3emdsmmds 0dobs, H™3 Fgbadm(fdgdgmo go@ds gsbmsgolnnmadamo
0J6gds ausbsbaolisgsb stals 0,4. 303mgmm smdsomds adolss, Gemd

Qo6ds  gsbmsgoliggmagdymo  0Jogds  gesbsbsobsgsb  dglsdy
bdgfom, org 3aéggmo o bigdoo sdm3ggzs o6 esgoJloms?

3sbgbo: 0,182

74. Lofotdme  gbol  smdsmmdss 0,4,  gmggem 63350008l
330350 G0 JmbBBmmomtoEsd gHhmo, msbsdstn smdsmmdao.
3edsmeds  0dols, Gmd  30639mo  3MbBOMmOom®o  sm3mshgbls
Ga6L, o6l 0,982. boymer gy gmbgBeomonto — 0,98, @sb
M0l smdsnmds 0dobs, G@I eGzobse Rsmgmomo  bsggommds
smdmRbegds §ybosbo.
3sbgbo: 0,0,00207
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75. sgodsonmds adols, B3 gotds @sstmzggl Jeb6mblL, séol 0,25,
bome S0 smdmshgbl  ©stmgg3el  smmdsomdon 0,75, gbo-
9600 999mfdgdol OOl oo EsMM3g3s 396 smdmsBabgl. godem-

300 sdsomds 0dobs, G Lobsdrpgomgdo sMMmzg3s SO lgdmdl.
3sbgbo: 0,077

76. 3oéggmo sGremgmmo s50s6gdl dobsbl 0,6 semdsoemdom, 3g-
ooy — 0,5 smdsomdom, 396s3y — 0,4 semdsomdom. dsor gem@Gm-
s gsobOmmgl, dsg@sd Fbmmee meo Bgzos dmbges dobebl.
Godgmo gaoem smdsorgdos Igmery JbBmegmol dobsbdo dmbgy-
©6As, 07 33MbBggEGs?

3slybo: dmbgzgees

717. asdmmgmona sdmtsgmtoabsmgal Bgodabgl 9 3mddandgho,
33skmsb  mommggmo  3md3oydgho  ofbgds  basbo  semdsmmdom
0,1. &sls oGl sgmdsmmds 0dobs, G@d @G0 gmddomdg@ol gsdem-

(3823 3mp30§agL?
3sbgbo: 0,05

78. Lagsdmiree Bobgo Bgogqds 10 Logombologsb.  gmggem bsgombls
3d3l  3slmbgdol 4 38608680, GMIgmos Fmeob  Mbrs  sodhgl
LGmeo 3sbmbo. Aol ool semdsmmds 0dols, B3 derdbeegdy-
o b negbdo L{mmse 890mbsbagl 6 Lsjombl dsob(s?

3sbmbo: 0,019

79. olboBo ©s dmbfagmg dmbsformgmdgh Fs®sgol @@bo@do.
oo Imoggdl Fyebodl o ol dmoggdl gggms  3sGEosb,
beorgoe  3mbfogmyg dmoggdl Ba@bodl oy ob dmoggdl 5o, 3sé-
Bosl dsabs. Gsdrgbo 3sGB0obsgsb Mbos Fgmagdmegl Byn®boco,
6md obsBobs ©s dmbFsgmol dmgagdol Fsbbgdo Bmemo ogmls,
oy obBoBol dmggdols sdsomds g 3s6B0s80 ool 0,9,
beamer e bfogemols — 0,17

3sbgbo: 7
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80. (308 6086zl 3 3odsormoali sagdsl. Gudmgbo (308 s Rsge-
Bodmm, G0d s6andgdal 0,95 sgmdsomdan gHobgee dsaby dmgo-
gl Lsdo gHmosba?

3sbgbo: n>645

8l. smdsonmds 0dobs, G@MI ™o eltmmopst dobsbo gHO by
3306(3 3BasbEgds, sGol 0,96. godegme 4 sliGmmopst dobbols

3-?@36 ©sB0sbydals owbommbo?
3slgbo: 0,4096

82. Gsdgbxgt bes 3gbOmmemn dabsbl FomdsBgdals semdsce-
dom 0,7, 603 gemdsmgbo Gagbze godowpgl 15-17
3slybo: 21

83. sdgbxgh bos as33amBmm  gsdsmgmo, G@I mafo Gob-
30l dmlgmals gogdsmglbo Goibgo agml 67
3sbegbo: 11; 12; 13

84. csdgbo 356805 Mbrs 2903353 gl FeeMszBo g 3s6E0sdo
dmgg30l semdsmmdan 1/3, G083 memdsmglio Gaibzo agmlb 5?
3sbgbo: 16; 17

85. sdm(3sbsms 3gdmmmo Fgragds 400 s3em(3sbobagsb 3slbmgbgdam.
gmggeo 3sbgbdo Bgodemgds ogmb Fgemds sgdsmmdoo 0,01 Gsls
Mol sedsmmds adals, Gmd Ggdnmbo dgdsbogma  sdm(3s6780l
3sbgbgdol 99% 93g;3003ms?

3sligbo: 0,195

86. boabmggam o6dsd gosagmemds 10000 b8Q83663Q36°' 0o~

omggmo  sbmggnmo dgdmbzgzal 3sdmygbgdols smmdsmmds Famols
396353emmds80 sé0l 0,02. ge0a90 semdsmemds 0dals, Gmd sbgoo

d900b393900L MemEgbmds 06gds sGadgd gl 250.

3sbgbo: 0,9998 (mmsdemsls 3qs360L 0bB)gasemto GmGdnm.s)
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87. BodbBol s36950bsl Logyzs8o Bg3emdol ©s83930l serdome-
3s 60l 0,0001. 5L ool smdsomds 0dals, Gm3 83695000
5000 Vo@ggoresb 06gds s6amdgBgl S5 Bgi3emds?

3sbgbo: 0,265

88. 3s%0s8o sl 768 Labsdotin. gmggemo dsmgsbo  smdmAG-
©gds mrmdfoggdgmo smdsmmdoon 0,25. 03mgge sgdsmmds 0doby,
603 3Fogzg Lsbsdodrmgdols Gocmmgbmds 0g6gds 564-ps6 600-3ry?

3sbgbo: 0,8185

89. {gb0sbo gBemoals 35383980l semdsomds séals 0,02. gmodo
seoaadgb 100 @gdeel. ol fomal smdsmnmds odols, G@d: ) g7-
080 36 sm3mBbrgds sG396mo Fubosbo ©gBemo; 3) Fubosbo wg-
Bomgdol GHomegbmds 06gds s68bsgemgd 27

3slgbo: o) 0,13; 3) 0,27

90. AL Aol smdsmnmds 0dals, G@d dmbgdol 100-xg6 s-
900l Fgegase Lagsln@ol ©s mgMdol dmbgmoms Gomegbmds gém-
33690l gdonbgg3s?

3sLbo: 0,0797

91. gn»wBo 3 wgBemas. gmgge dsmgsbdo (mbosbo EgBsmols sen-
ds0rmds sl 0,1 Gl ool smdsmmds odobs, Ged 10 grmo-

36 36165 3emd 8 gamdo 6 0g6gds Gabosbo ;ga@)ogmo?
3sbeqbo: 0,463

92. A94oENmO dogmd'agmo(fbmﬁ)gboh 1% (9bosbos. 306333 ogoges
500 gomgmmsBméo. Gl gemol smdsomds 0dobs, G™I GoGdsb

(o3t 4 gemgmmsdmdols gsdmigems?
3slmbo: 0,175

93. Lsdy3boghem  3mbggtgb30s80  3of3gmemo 100  3g;3605M00s6
gmzgeo dsmasbo doomgdl 3mbsfoemgmdsls semdsomdon 0,7. Lgmd-
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t‘)abolsomao'ls B9339m0mo0s sl dtremls 65 sgoma. (sl ool
3dsnmds adols, G0 gggms bgdsto Bgbsbemegds Lol ndchmadn?

3sbmbo: 0,1379

94. smdsmmbds 0dals, G0 omgo gegoeol ggsloss  Jemsgewls,
st0l 0,6. Asdpgbo Mbrps ogml gsbosbo Jomsmeo, Gm3 gogor-
mo  Jomsenrgdol oo assbomo agmb  0,6-lsgsb  séendgdgl
0,05 3033013007

3sbqgbo: 634

95. s6hg3650by Bembabrogmdols 40% dbadl 3gdl 3gMols 3ebwo-
sBl. Labmasomgdtngo B0l gslbsggdee as8mz0mbgl 1000 +3:3-
Ahg3gmo. Gl MMl semdsmmds 0dobs, Gmd 83 sdmIGRg3mgd0sb
0d  sEsdosbgdol  fomo, Gmdmagda dbsOL  NdgMgb  JsbrorsBl,
a96Lb3s30098s  Ibotrsdggtms bsdgamo Fomolbsgsh o6 9dgdgl
0,05-0m?

3sbmbo: 0,998

96. 3mbgBol s3g696 500-%96. Gsl MMl gowsbéHs mg@dols
I ligmmoms LbobBotobs 0,5-Lsgsb sgdsmmdoon 0,997
3sbmgbo: €=0,057

97. &sombols dmbsbrgmdol oo, Fsédmgdol ©sbsddgdsdo, séols
0,4. &5 Lsbmggddas 10000 Bgdmbzggom sGBgnme  s@sdasbgdols
96373580 sbsJdgdemms Gempgbmds sendsomdon 0,957

3sbmbo: 3904 — 4096

98. smdsnmds 0dobs, B3 Fgdmbggzoo sGhgmmo @gdemo smdmb-

bogds dgmeg Basolbol, séals 3/8. 6s0pgbo Egdemo nbos sg0-

om0, 03 0,995 smdsonmdon (Jgodmgds ggmemmm) dgméry bo-

Gobbol gdsmas Fomals asblbgeggds smdsmmdalisgsh 6sjmgdo
aymb 0,001-%9?

3sbgbo: n218504
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99. 6 bymbsfgma Bgdmbggzom 6sfFomegds 5 LsgsmsmmmgBo. ol
960l smdsomds 0dols, A@I Byldee gomo bsjsmemeg ©sé-
Bgds (39609m0?

3sbgbo: 0,4992

100. 5 ogbdo dgdmbzgzom dodsGrmsgls 5 8o6dsl. 03mgge sgm-
dsmds 0dobs, M ghm Gaddsl sG8gz0b 36 0dsrms?
3sbmbo: 0,384

101. oo 3mgseéogg geodsbgol Bgbzos S50-xg6. 306ggmads dem-
03 15-%96, 3gmegd — 10-%96, 25 3s60s psdnsghms gGge.
3030300 smdsmnmds 0dobs, Gmd 10 3s6E 006 3oMzgmo dmoggdl
3 3360800, gty — 2 3s00sL, boamer 5 JsBos sdmszamgds
BhoR?

3sbegbo: 0,08505

102. 35055033 Boomm 1 gobgmdo dgmery bmdol, 2 3mbgmdo 3g-
bsdg Bmdol, 3 gmbpdo Igmoby bmdol. dgmety Bemdol geld-
90Ty dmnbmgbol semdsmnmds séal 0,2, 3gledy Bemdol gmbdes-
93t — 0,3, 3gmaby Bemdol golgndgdby — 0,5. dsmebosdo Bg-
30008 3 3goggmo. 303m3mo semdsmmds 0dobs, GmId ghmo dsab(y
36 agool geoligndl?

3sbsgbo: 0,131

103. groggBo offygdl 3cmdGemdsl 7 dgbegdom s Rgdgds d9-10
botrornmby. 303m3mo  sgmdsmmds 0dobs, B3 3 d3bsgho gedmgs
960 Lstrorgembg, 2 33Bsge0 bbgs Lstorgemby, begsen dmgom oo

d3bsgmo oligg goo 'lsoﬁmﬁ(m%a?
3sbmgbo: 0,00756
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3330)6 3330000 LOKNKXITFBN. 3S6SVOLRLIBOL B'I6IG0S.
350)335GN3'TIAH0 LLMRO60 LS LOLIIGLOS

L godgsm, (Q.F,P) spdsorgéo Loghzgs. (M), e Q, Q- 36-
bsbegeamo b6sdpgomo gqdboss, olgmo, Gmd gmggmo C bsdwgo-
o Goibgobsogol Ac={m: E(W)=C, me Q}eF. Bgodmads & ogml
dgdmbggzomo bowowey?

2. 30300, A ©s B ghmo @s ogogg smdsorgo Loghiol bomdo-
medgdos. Iy ©s Ig dsmo abrogsdmgdos. sBzgbgm, G0d

Laag=(I-1p)

3. godgem, (Q.F,P) sgodsornto Loghigs, bswsig €2=[0,1], F -

dertrgemols G-semagddrss [0,1]-0s6, beognen p=lL emgdgaol bemds. so-
1/4, we][0,1/4)

VARA E=3:1/2, we[l/4,3/4) d9dmbggz0m  Logool  dog
1, we [3/4,1]

Fo63mJdboemo  G-sm3906s.

4. Byeolbsfgm Tgognds Lsdo gemdsbgmobsgsd sder opgdmse dm-
373339 993368 oLagsh. ghmo (eobsl gmggmo gmgdgb@ol IfFgmo-
G0Esh g93mbgmols sendommds Bmeos 0,1-b. geacbgo g6m (30~
Bo IFymdGoest 3sdmlngm qmqdfbBos Goibzol (§ — 3g8mbggzomo
boorol) gsbsfoemgdols 3eb6mbo.

5. 10 bgm e gmesb 8 sl bBsbestr@mmo. Ggdmbzgzom 0;33635
o6 bgembsfgml. dgeaobgo Fg@bgnm BgmlsFymgdl Bméol ge-
brsdBnmgdals Moibgol gsbsfomgdol 3sbmbo.

1, 6mEs®E A,
0, Geogs 0 A.
abogsmenlsmgol 39s3m(fdgm Fgdrgan Beamemdgdol Ledstioensbmds
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I=0, Io=1, I, +1 =1, Ixpg=Ialp, Ixup=Is+Ip-IaB,

L, =1-J10-1),1— = I10- 1L,
L_J1 Aj j=1 U A j=1
= e

I, = X1y, Las=(s1p)’,

i=1

=

1

i=1j

bas; AAB=(A\B)U(B\A)-b Lodgdtommo Lbgsmds gfmmgds.

7. godszso, (Q,.F)=(R', B7) s é((}))=|0)|.0633530'), &3 ()
360l dgdmbggzomo Lowoy.

8. monmbols ggnml 5309596 3-?(,3{4). Bgoa0bge 39630l derlsgems-
s 3sbsffommgdols 3s6mbo.

9. 30%6d0 olgMash goHmbgm, dmbzgeGols segqd®s eéols 0,4.
03mzgm  dobsbB0  dmbggMsms Moigbzol  asbsfommagdols  o3ubzos,

333900 3M5%8030.

10. 966530 Gz dnMoramss, Gedgmnsgsh 5 ogmcos, ©sbsGhRgbo
Bsgo. Vgdmbgggom soBBogm 3 dndormms. & F98mbzggomo bowowy
a0l sBRgmem 13 dqgMormmsdo mgmtigdol Gomegbmds. admgge &
B58mbggzeom bowowol gsbsfomadol 46mbo s smdsomds P[E>2].

I1. s@etools doggmol dmggdols sendsmmds séob 0,1 dgoeggmds
ogos 5 dagmgmo. a3mgzgm dmggdnm domgmms Gamegbmdals gs6s-
Fomagdol  386mbo.

12. ucHergmgmols dogh gomo gsbtmmon dobbol sbasbgdols seo-
dsommdss 0,7. ol oligols 3o6ggem sbosbgdsdeyg, dsa@ed gsltim-
s BamEbmds 388 bsgmgdo 3-Bg. 03mggm geliGimmsms Gogs-
bgol gsbsfomagdols 396¢bo.

13. 3mfgmdoemmds Bgroggds ™m0 EgBamalsgsh.  30639mo @gds-
ol Fabol smdsomdss 0,1, begne dgmérgbo — 0,05. F9gdmbggzom
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s06Bogl 4 dmffgmdommds.  3emffymdogaemds amgemgds (ybosbse, o
dbdo se0b ghomo  dsaby  [bosbo  @gBsmo. wsfggm  bosbo
I gmdoemdgdol  Mamrgbmdol  gsbsfommgdols  3sbmbo s@Rgme 4
3 gmdagamdado.

14. oéo Fbemmgmo obgaol 30bs680, 3otggmo sbosbgdl d0babls
semdsomdon 0,8, boymer gy seodsomdon — 0,9. wsfgégo 3o-
b0630 dmbggEAsms GsmEgbmdol  gsbsfomagdals 3s6mbo, oy 306-
39emo dbGreamgmo obghol gHobgm, boeee dgmey — 2-%96.

15. 5 bsor 06 gmggmo Bgodmgds ogmls Gbosbo  smdsmmdom
0,1. Ggbosbo Bsorges JlgmBo Rstrmgolsls 3s8bgg offggds s o@-
gemgds sbmom. EsFgbgm 38630l bsorgMsms MamEgbmdals 3sbsfo-
mgdol  3sbmbo.

16. 5 Loggdb Bmeob mé0 smgdl 3oeb. bseggdgol s3m(dgdgh dad-
©936mb000 Lsbsd 6 asomgdgh 3oL, @sfgMgm Bgdmfagdnm (83-
Gm306gdnm) baggdms Gampgbmdols gsbsformgdols 3s6mbo.

17. 3mbygyels s3g896 35653, Lsbsd a9Mdo mARIG o6 dmgs. (300
31996 3683989l 4-?@3(4). ©sGg6g0 Rsgemgdnm (3pesms Gsm-
©96m0ls gsbsfomgdol 3s6mbo.

18. 10 sl dméols 2 560l Lsgode Beadols. Qg@)égg?ﬂs omy-
396 30dg36mB0m 33653, Lsbsd 86 sdmomgdgb ™o Lsgodm Be-

3ol EgBomb. s39m9096 sMs398l 4 IEgmmdsl. ©sfgGgm sdm-
©gdnm EgBsmns GsmEgbmdol gsbsfomgdol 336mbo.

19. ©ssdd 40300, B3 P 356839800 3gmdgdBonmasn  asbsfomyg-
dmqmo  Fgdmbggzomo bopowol dsmgds@ognéo mewobo  ME=1/p,
bomm obdgdlos DE= q/pz.

20. 883830390 ™I n ©s P 3868398Mg00m dgEbmmol 36emboo

asbsGomagdnmo  Fgdmbzgzomo  Lopowol  dsmgdsBogn®o  mmmeabo
Mg&=np, beymm wob3ghlos DE=npq.
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21. 333830300, G008 A 3563398600 3msliebol  36mboor  gebso-
mgdgmo  9gdmbggzomo  Logorol dsmgdagogn®o  mmeobo M§=?\.,
©al3ghlbos DE=).

22. Fo63mgdol 3ogéd gdsmemgbo Basdolbols 6s350m80L 383mBzgd0ls

sgmdsanmdss 0,2, 30635060006 Fgdmbggzom omgdgh 6s3gomdsls ds-
659, 1s6sd 56 06gds s@Rgmo Mdsmemgbo Bsdolbols bszgmmds.

03mggm sGhggems Gosbgol dsmgdsdogndo memeobo
3slbo: 5.

23. 303500gmls samtrgdgh 33653, 1sbsd Igmtrgrge o6 ,,dm38 Lado-
360. 03mggm edsomols gsgm@gdsms bedmemem MemEgbemds.

3sligbo: 12.

24. 03mzge 4 3s3smmols gsamtgdolsl dmbgmo  Jnmsms gsdol
dsmgdaghogndo mmEobo ©s obdglos.
3sbmbo: MX=14; DX= 35/3.
2 E-a

25. 3m@3gdnmos ME=a, DE=G". odmggm M=-=>—3580b393000

(¢

bopoeol dsogdsognmo gmmeabo s ©ob3gMlos.
3sbgbo: MX=0; DX= 1.

26. 60;’3000303;33601} 6 bsoMoesh ghmo gswsofjzs. bsmymals sb-
mom  Jg33ms  brgds d0degztmdom 3dsbsd, Lsbsd  Gswamdodmgdo
36 83 dsggds. 03mzgge  dodeggtmdsdo  gsdmzzmomo  bsormeols
030l HomEgbmdol dscgdsBozndo mmeabo s ©ob3galos.

3sbgbo: MX=3,99.

27. Ptrermgemo obzGol dmdésg dobsbdo 3oMggme sbosbgdedry
s dbmmee 4 gsbommsl sLFOgdL. 0dmggm dobs6To  gobem-
msms  MamEgbmdol  dsmgdsBognte mmpaobo ©s ©abdg@los, o
30Bbol sBosbgdol semdsmmds gmggm gslBmmobsls séol 0,6.

3sbgbo: MX=1,624; DX=0,811.
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28. 330069896 2 jsdsorgeol. godgeo &1 s &y FgLsdsdobse Soé-
390 s dgmey gedsogmby dobnm  Jamons GsmEgbmdgdos, bem-

e N=max{§;, &,}. wsfgge & ws M Jglobzgzomo Lopowg-
9%0L gBmmdmogo 3s6sfomgdols 3sbmba.

29. dmigdgmos (€M) Fg8mbzgzome Lopowal

Fomgdols 3s6emba.

960mdmogo  asbs-

-1 0 1
&
-1 /16 1/8 /16
1 3/16 3/8 3/16

@sfatgor. €N 9gdmbgggoma ool 3s6sGormgdal  jsbembo s
asdmmgsmmgen  COV(EN, ). esswgobgo g oo M 3990 b39300
bopopgos ©sdmgoegdnmads.

30. 3m393mmos (€,N) Fgd0bggz0mo  bowowol

Fomagdols 3s6mbo.

9H0mdmogo  asbs-

1 0 1

&
1 V12 V4 6
1 V4 V12 /6

@sf9cg0 EN B38mbzg3000 Lopopol gsbsfomagdol 4o6mbo s gs-
dmmgaemgo COV(2E-31, £+21) sswgobgo & ©s M Bg8mbgggom
bopopgms ©sdm jowgdamads.

3L Be(3gdnmas Emn) 3gdmbggzomo  Logowols

Fomgdols 3sbmbo.

9enemdmogo  asbs-

-1 0 1
&
0 /10 /5 /5
-1 U5 /10 /5
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@sf9@90. &M Bglobzgzomo ool asbsFormgdol  3s6mbo s
3sdmmgsemge COV(E+n, &-1). msswgobge & ©s M Bgdmbggzom
bopopgms ©sdm opgdmmgds.

32. 3m(3g8nmoas asbsGormgdols 3s6embgdo

1 2 0 3
g s n
0.3 07 N 0,8 0,2

Bgergobge M, EM, €M 9980b39300 bowowgms gsbsfommgdols
396mbgdo, 03mgge dsmo dsmgdsBogncdo mmeobo s Eob3gMbos.

33. 3cbgBeb goaedo N-xg0; gsbobomgds & Fg8mbzggomo Lowo-
g — 3968900l Imbgmems GsmeEgbmds. Fgemaabgm  asbsFomgdols
go6mbo s 03mggm dobo  Goibemddago  dsbsbosmgdemgde: M &,

DE, 6e.
M§ =

34. & — 9900bgg3000 ooy gdmehogegds 3mdals gsbsffoemgdols
1

(1 + x*)
a9b6sGomadols Lodygeogg, o
3) N=1-€%, 3) n=In€’, ) n=arctgf, ) N=1%.

396mbL fg(X) = 03mggm  M-dgdmbgggomo  Lowowols

35. & — 993mbggzomo oo g3mGRomads msbsdstro gsbsfomy-
T T
3oL 3sbmbls |:— 2’ 2:|. 03m39m n=arcsin% 3gdmbggzomo  To-

ool 306&%’0@36015 Lody36039.

36. zodzsom, E_, ©s N 933035968 M0 Bgdmbgggomo  Loowggdos,
go. P{&#N}=0. R3990, Bm3 o 36LPRMdL ME, 35806 s6lgdmdls

MnN o M&=M1’| .
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37. ©ss38 303907, Gd M&2=0-Q¢5 39930693l P{E=0}=1.

38. 30300, & ws M BgBmbgggoma Lowowggdos. afbgdask oy st
& ©s M Esdmygoegdgmo dgdmbgggzomo bowowggdo, oy &2 s 1‘]2
©053077) 30053905,

39. ©ssdB3039m, Gm3 bgdoldogto  gsb6sfoemagdols gmbzoobsmzols
©s 6530L30g60 N ©s K-Lsmgzol

T k n _ n
_{OF (OdF"(x) = .

40. gogzso, E_, 393mbgg300m0 Logoegs, Gmdmol gsbsfommgdols og-
6dzes F(X) 9Fg3080 ©8 bewswos. 03mggo F(E)-ob asbsfomadols
BIbJi09-

41. & — B50mbzgzomo bowowg g3m@Bomgds msbsdstio gsbsGormg-
3ol 39606l [0,1]. 03mggm M — Bgd8mbggzomo bopowals gsbsfoemg-
2

1 y I
30l 10d 3363039, = —(1+—|e 2dt).
ob Lodgghogy, g & = ( «/ﬁ{, )
42. & — 5d0bggz00m0 Lowowg gdmeRomagds  d0bmdosenneo  gsbs-
Fomgdol 39606 P(E=m)=C'P"(1-p)"™, (m=0,1,2,..,n). o3-
&

039, dsmgdsghogndo mmeEobo s ©aldgmbos Y=e¢> — dg0mbggg0-

o0 bogoeol.

43. dm3987moas  sdmz0gdgmo  Bgdmbzgzomo  bopowggde 13 Qs
N, Gedgmos  gsbsfoemgdal  bodzgMagggdes: fe(x)=1(x)=0, Gmgs
x20.  fz(x)=Cx% ™, £, (x)=Cox"e P, ez x>0.
(>0, >0, v>0).

a3mggm: ) C; s Cy; 3) §+T‘| dgdmbgggomo Lowawol gsbsfoeng-
3ol Lodgz@agg.

44. w38 340(390, Gmd o & s N Bgdmbgggomo Lowowggde ©s-
dorggogdgmbo 8086 s dsmo  gubsfoemgdol  Lodzzmogggdo
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e ™ ,ohmzs x20,
0, (30 x<0,
39900b393000 bowawgada 0690056 OMogPMEsdM 300 dgmba.

Bomos s fe(x)= fn(X)={ 35306 &M s f’]

45. & 5 M 7honghoesderoegdgmo ©8 ghobsotse gsbsfomg-
S0 d98:bgg300m0 bopoaggdos, Bod 3360300 fe(x)=

fn(x)=

R admzge C @8 ©ssdghzoa9m, Gmd dgdmbggzoma

bopaeg f] 99mABoggds 3mBals gsbsffommgdsls.

46. 3g3cbggz0m0 Lopomggdo 13 ©s N ©3m7300939mmbo 36056, dsmo
1

o6 L Lodg3tagqmdos fr(X)=————, Gogs | XI<L; (0, G-

396somandols bodz3toggados f e e

0,635 x20,
G3° | x| 2l); f,(x)=y _¥* . 833830300, G103 Tgdor-
xe 2,6m3s x>0

bggg0m0 ooy &N gdm@Bomgds beatdspnmdo gubsfommgdals sbeabl.

47. (&,8) 696 bmdogmgdosbo Fgdmbggzomo Logowols 6medsem-
&0 gsbsfomgdol Lodzgmagzgls o3l Bgdregao Leby:

1 1 (x-a)?®
216 ,\1-p”

231-pY) o}
_Zp(x—a)(y—b)+(y—b)zj].

010, 6%

f(x,y) = ex

03mggom (SR2Y) dgdmbggzomo Lowowol ©alidg@lbos.
Focmomgds: obstrzgdmgm gmedmon

o

by, = T T g = MED(x,, - MEOF(x,. .. x,)dx,. .. dx,

bosy (1<k<n)( 1<i<n).
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48. dgodmgds oy o6 gebsffommgdol g3nbi0ol Fyzgdel Goddo-
mos bodsgmyg y3gmash 3330030 ogml Gozbzms Qgéd‘bg?

49. ©ssdg303997, Gm3 6gd0LdagMo gsbsfomgdol gub00bsmzgals
Ladstrogmasbas:

ims] O o i ] FO

X—yo0 X—>—o0 y

—co

50. & dgdmbggzomo Loy ogabl} dbomee dogem SO etym-
Qo 3609369mmmdgdl. ©ssdE) 303907, And

M&:é P{E> k).

51. godzsm, stemsgmmgome & Fgdmbzggomo bopoeol dsmgdsgo-
3960 memeobo Lsbmmas. shggbgm, G™A

ME = I [1-F. (0 lax.

52. (0,]) — ab@gergeeBo dgdmbgggom ,,g3560005¢ e FaoEomo.
03mggm s Fmér0l 3sbdogols dsmgdsBogmeo mmpabo s olbdg-
Alos.

53. & d9dmbggzomo ooy &sﬁovogabﬂQoo ber@dsgagse. 03m-
390 M[E-a|, bspsz a=ME.

54. & 9900393000 bowoeol  360Tzbgmmdgdos X;=1, X,=2, X3=3.
3bmdamos, ©ed ME=2,3; DE=0,41. 03m390 (8 sdscnmdgdomn
omgdls dgdmbzggzomo Loporeg s3 360dzbgrmdgdls.

55. 3mgdgeoas P=0,3; P,=0,7; ME=0,4; DE=0,84.
03m3g0 X1 s Xz (X1<X;).
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56. godgem, £=2&;-2E,+E;. o03mgge ME s DE, o ME=2,
M§2=1, M€3=2’ D§1=9’ cov(&l, §2)=5’ D§2=255 COV(gla 2;3)=7,
DE;=16, cov(E;, &,)=8.

57. @ssdg 303507, GBI o & ©s N Esdemrzoegdgmos, ds80b
D(&m)=D&-Dn+(ME)’Dn+(Dn)’DE.

58. ©s378350, A &,1, &2,...,§n ©33mm300989mo s (0,1) ab@)g-
G35y ebsdMoE gsbsfomadnmo dgdmbzgzomo Lowawggdas.
o@gb0dbmo U, =min§,, V, =max§, D,=V,-U,.

1<Kk<n 1<k<n
sRggbgm, G™I:
é) FVn x)= Xn, an (x) = nxn_l , 0<x<1
mv,=—" pv,-— %
n+1 (n+2)(n+1)
3) Fy, (x)=1-(1-x)", fU,, x)=n(1-x)"", 0<x<1
1

MU, =—-, DU,=DV,.
n+1

3) Fp () =nx""—(n-Dx", £, (x)=nn-Dlx"? -x""],
n>2, 0<x<1
n=n—1’ arD = 2(n—-1)

MD PSRN PPN
n+1 (m+1)"(n+2)

1
@) cor(U,,V )=—.
n
9 limP{nU, <x}=1-e7",
n—se0
limP{n(1-V, )<x}=1-e".
n—so0
59. zodssm, & s & 3313009890 s ghmo s 0gogg gfu-
3cbgb30smno  gsbsfommgdol  dJmby  Fgdmbggzomo  Loworggdos:

P{€<x}=1-e™, Vx, \>0, i=1,2.
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shggbgm, Gm3
b) gl

& +&,
365G omgdamo.

3) £ ali s &8s sdorggorgdgmo Fxdmbgggomo Logorggdos.
1+ 2

990mbggzomo boworg (0,1) 0b@)gG3smBo rsbadtramss

60. 3ndszsm, 14 olgmo gdmbggzomo Lowowgs, Gm3 E§2<°°. oR3g-
bgm, 3
M(E-¢)’2M(E-c,)?, ¢i=ME, Ve.

61. 3o jzeo;, M§2<w, M1'|2<°°. oh39690, Gd
M(N-a&-b)’*>M(n-a4E-by)*=(1-p*)D,

boss @ =c0\;§<“g1‘|), by=En-a,Mg, p=cor(€,n).

oY) DE=0, 3s306 a ¢=0.

62. gmdzso, & — Bxdmbgggomo Lowowg oligmoas, Gmd P{0<E<1}=1.
©ssdB3039m, Gmd D E<M E. dstrngns(y, P{ §2<§}=1 ©s, 358sbs-

53y,
D E=M (M &)’<M E'<M &,

63. ©3338303900 3 6330LdngHo & s M Fgdmbggzemo Lorowg-
g%0bsmgal, G@Imgdlsi geshboso Labdmmo walidg@los, Lsdstro-

05605 BHeENds

(VDE—Dn) < DE+m < (/DE+/Dn).

64. 65 30603 Mbrs s330gmRgomadegl & ©s M ©sdermiorgdg-
o d9dmbgg3000 Loworggda, Gems Bgbernmegl Bmememds
DENn=DE -Dn.
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65. 30350, & — B990b393000 Logoeol JsmgdsdogmHo mmwabo
0-0b Zomos s Eol3g@los Lsbmmos. ©ssdd)3oEgm, G0I

1
M|Eis S (DE+1)
Joooogds: 0SM(IE|-1)’=ME*-2ME|+1.
66. & — 3500bgggomo Lowog msbsdtse gsbsfomadmmos [a,b]
0bgegemby. 0dmggm a ©s b oy M§2=1 s M E=-M &3.

67. zogszsm, Elyeeestn 337 30gdgmo s gembsatse  gsbsfammg-
3o 3gdmbggzomo bowawggdas o2 ©ob3gdlooo. 3s3mmgsmam

1 Zn: (Fak _E)z

n k=1

= 1
Borbgggomn Logargol Boplthogaho momobo, bagsg &= 2 Sy

68. 30d3m, 4 6980dogo  Bgd;bggz0mo  boogs, s3sbmsb, ME=0,
2

D£=GZ. st 3090, G™3 FE(X)S

Gmigs x<0;
x*+o?’ ’

2
X

?
x? +0’

F (x) 2 Geis x>0.

69. (€, M) 358mbzgz00 Lowowgms Lobggds gdmGRomads beatrds-
X +y?
1 e 20°

oo gsbsffomadol  3sb6mbls Lodzgdagom f(X, y) = Py
TOo

a3mggm (R,A) 3930b3g300 boomgms Lobggdol gsbsFoemgdols Lod-
336039, ory E=RcosA, n=RsinA.

(X, ¥)
or, o/

Fooomgds. (36mdagmos, Gemd f(r, ) = f(x(r, @), y(r, ¢))

Jx  ox
ox,y) _ 9y ¢
or,o |9y 9y’

or do
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70. atmoghoesdergzoegdgr  358mbzggon  bowoggmes €L Eayenn. Enpen
30936088  gdm@Romgds gmbs s 0dsgg 3s6sFomadols 3sbmbl,

1 1
a963fomgdol ggabjgoom F(x) = 2 + — arctg { 8903m§3gm, de-
T a

(9970 30dg3mdabsmgol segomo 3zl oy 3G bobRobol mgem-
G903

71. & — G9dmbggz0m0 ooy asbsfomgdmmos bsbggzed gmogls-

E\/a2 —Xz,t‘)meo X€ (—a,a),

by, go. fe(xX)=14 a — (3bmdogmos.
0,6m3s x¢€ (—a,a)

03mgge b, Fe(x) s P(-1<E<I).

72. & — dgdobgggomo Lopopg gdm@Roggds bm@mdsgramo asbsfo-
bl BBl 3638 Hgd00 (0,67). 0dmagm Me™ s De .

73. € — 3g80b393000 Lopopg msbsdtee  asbsGomgdgmas [0,2]
ab@g@gemby.  0dmzgem n=-E+v2 3gdmbggzomo  Lowowols asbs-
Fomagdol Lod 36039

74. & —3g00b3z9300 Lomoegl o3l boGdsmmto  gsbsFomads
3560398 Mgdon a o o2. s0dd) 30390, G dgdnbzggemo bowowg

&_J 3303 amadamos beddsemnds 3360398 G000 0 s 1.
(o}

75. ors6BmBogmgdosbo  dg8mbggzomo  Loworeg (§, M) 063G
asbofomagdnmos  Ladzgmbgedo  {(X,y): x>0, y>0, x+y<2}.
2500335 gm

P(&n).
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RJIBNTI30L ISM2MdS. ROKX »OGL3A)S 3560760

1. 3630 LoBqogmm s6sds0 st0l 60000 msto. Bgogelgm sgm-
dsmmds 0dols, Hm3 Fgdmbzgzom sgdnmo s6sds0 SO asEssFs-
358 10000 msecs?

|§|

(30496900 Bg308930L BmEmdst P(§|2e)s ——=-

3¢ugbo: P(£<10000)=0,4

2. Edmmzogdgm esms Gempgbmdss 400. GoddsBgdol  semds-
0mds gmggee sdo st0l 0,8. Agdo8h30l B emmmdol LsBmsmy-
doo geggsligm, M3 3 (30830 Lbgemds Fomdsggdol Momegbemds-
bs s [omdoggdems Ladmemm GomEgbmdsl Bmeol o6 gsmssgsér-
398 20-1?

8dmblbs: (Fs63s8900l Ladgsme omenbmds §=np=400.0,8=320,
beogmer DE=npq=400.0,8.0,2=64. h1d03g30L mBeewcmdol dsgmam

P(E-320<20)>1 —D—§2=0,84
20

2900130350000 03039 ogmbommbo 33sl-893601  ab@gaGsm@o
BmOFmon

P(|&—320/< 20)= P(|&—np|< €)= P(~ <LEMP &

«/npq Jnpq /npq

— 20— )= 202 ) = 20(2,5) = 20,4938 = 0,9876.

\/F V64

9L 9368b3bgmo a30R39690L, GMI Bgdadgzol NBememds a3sdmggl
bogdame 0bgd dgnsbgdsls.

3. Lsggmgnmbe Lsanedo 8gdmbnm bBastms Lsdngsmm Mamog-
6mds gm0 Lssmol gs63s30mmdsdo séol 300. gegsligm semdsmm-
ds 0dobs, Gm3 Fgdrgy Lssmdo Bgdmlipm Bodms MomEgbmds go-
35356390 400-1?

3slgbo: P(£>400)<0,75.
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4. zo0dzs0, €, &y wees En 3373009890 Fgdmbzgzen  bowawgms
303093630, 3dsborsb, En 098 memdls \/H, O,-\/H 3603369~

1 1 1
330L  Fglsdadalisc 7, 1-—, ? 3emdsmemdgdom. 3 dodwgatim-
n n n

3obsmzgols bergmegds o 86 o Goibgms 306mbo (©.6.3.)7?

5. godzsm, &1, &2, cens E.m ©s3m9z0egdgmo  3gdmbggzam  Lopowgms
30309360853, aaahmoﬁ

P, =-nj= Z,P{g =0}=1- 2,P{§ —n}——
{€i}-bomgols Bﬁ)ﬂgb;’ggbo oy o6 ©.6.3.7

6. 30300, € Eay oo sdm7)goegdgmo dgdmbggzomn Lowawgms dod-
09360353,

P{E, =t2"=2"C""D pLE =0}=1-2""
€} -bomgol Lmmegds 0my 36y ©.6.5.7

1. gojgsm, &1, éz, e 3301930009090 dgdmbzgzom Lowapgms dad-
09360033, 33sb0sb,

n n 1
P{€,=2"}=P{€,=-2 }=E
€} -bomgol Lmmogds 00y 368 ©.6.5.7

8. 0l M 360836g9mmmdgolsogals w0l Lsdstrogasbo ©.6.3. €15 Eayeee
©s3m4300989mo  gdmbzgzom bowopgms d0drgztimdabsmgals, oy

P& =n"j=P{&,=n"=_, 0>0.

9. gondzso dm(39dnmos Eis E25eees En d930b39300  bogorgms  dod-
©9360m3s, Lasy gmggeo & séols Fodsggdems Magbzo dg@by-
mol g (30880 (g.0. 360l 1 Gs6dsggdol Fgdmbgzggzedo s 0 —
368 FodsBgdol Fg8mbgg3edn). mommgme Bgdmbzgzom Logoawgl
3d3b gdrgao asbsfoemgdol 3sbmbo:
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& 0 1
P q p
33 dodregztimdolsmgals Bgodemgds oy s o Gozbams gsdmygbgds?
RY, 2 Y:1/%%

bsos, A3 Imgdymo  dodwgztmds  s3dsgmaomgdl woe  Go-
b3 396cbol o bezbgdl s ME=p, D&=pq, 35306 La3gseme

1n
stomdgBoggmo — —2.&; wotol Foddsggdsms Gogbsh n s~
0=

dormgoegdgem (30830, bmme ©oe Gogbgms  gsbmbo 838 303900,
63 Fodsggdsms gedemdomno bob3odg doobffsgsol GFsedsdg-

3ol p smdsomdobsggh, oy (3sms AemEIbMds doobfMsggol lsl-
Gremmdolbs 3qb.

10. godgso dmgdaemas E1s E29eves En dgdmbggzom Lopowpgms d0d-
©936:0ds, AMImgdlsg sjzm dgdmgao 3ebsforgdol 3sbmbo:

& -n n
p 12 12

83 d0dreg36mobamzgals Fgodmagds o) 868 o Maigbzms gsdmygg-
5360?

BR3SH00)0 NAMSHIITS0

L gomgommo geobsl A brpmdomedal smmdsomds P(A) =

(SRR

9g0demgds oy s 0,97-Bg dgdo sgdsmmdom, 1000 (3eabsl, A
bromdogmmdol  Imbogbsms  Gsmmgbmds  dmmsgbegl  400-Ls  ©s
600-% Bmé0l.

2. 03mzgm sedsmmds adols, Gmd 243 aemoghnesderyopgdgmo
3obsl A bomdomedsl sogomo 9698 babgee 70-xg6, o
3o ggmmo eobsl P(A)=0,25.
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3. gmggeno 100 gﬁ)moaﬁ)mggaamgdogggbUQO geobst A bomdogme-
30l mbrgbols smdsomds P(A)=0,8. admggm semdsmmds  adabs,
603 A bomdomemdsl segomo gdbgds s68bs gmgd 75-x36) s 36O

«99989b 90-%96.

4. (38309000 Ro00gtnesdmgieegdgmo grobsl P(A)=0,8. (3os-
08 65 M3mEgbmdobogzol sG0b  Jobsmabymo A bromdogmdols
Imbrgbs sGobsgmad 75-%96, 0,9 Fomo smdsnmdoo.

5. mjBomol Bdségdobsl, dolo IFymdtowsb gsdmbgemol  semds-
0mds 0,05 Beamos. Gl metol smdsmmds odobs, Gmd 100 og-
Bomol bdsergdobsl IFgmdMowsb gsdmge:

8) 866s3magd bgmo myBomols (M25),
3) 368 MIgBgl byomo Egemobs (MSS),
3) byooess 10 mgBsmsdreg (5< m <10).

6. & — dgdmbgggomo ooy gamﬁ)ﬁog:»gbo bercdsgotro  gebsfjo-
g0l 39606l 35618398 M9300 (a ,02), 0dmggo P(o<€<P).

3sbmbo: P(a<&<B)= q)[B;“j—cb[a; “j,

2

t
bosy D(x) = e 2dt — msdmsbol ognbzass.

]
V2T
7. 625-%96 Bo@ocgdamo hoogmnrsdmm orgdgmo  mommgnemo
geobsl A bomdogmmdol smdsomds P(A)=0,8. a3mzggo semdsmmds
adobs, Am3 Lbgsmdals sdbeymadindo  3603369mmds  ggeEmbom

LobBotgls ©s A-b semdsomdsl meols o6 segdsgds 0,04-L.
Focmongds. obsérzgdmam gmedmon:

(e )
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8. 100 sdmyzo0pdgre (30880 brmdogemdals  as6bmé(30gmgdols
sgodommds dmedogos ©s 0,8-0b Beamos. bemGdsgrndo 836 Jlods-
(300l 393mg965800 03mzgem semdsmmds 0dobs, Mmd A Brmdogmds
100 (30590 g6bemtr(30gmrEgds:

3) 65 830l 75-%96 s o6 gl 9 0-x960;

3) o6 933069l T5-%96;

a) o6 39l 90-%96.

9. 3mdzsm, € & ©sdm300909mo s ghmbsotse  gsbsfamgda-
mo dgdobgggoma Lowowggdos, ME,=0. 3030, dlz, dzz,... ddo-

30 Looggdos obgmo, Gmd d,=o(D,), Dlzl = Zn:dlz( . oBzgbgm 999-
k=1

ob39300 Logoegms d,&;, d&,.. 9030936305 83d5gmz0mgdls (3968~
Ao Bmastom mgeegdsls:

1 n
— 3 d,§ ——>N(O,D
D, k=1

10. 30d3sm, & BgBmbgggomo Lowowg gsbsFomadmmoas 3sbmbols

39bmboo X-Sot‘)oaaééom. sB39690m, A3 brgstomo gsbsfFoemgds
E—A

-ob, Gmgs A—00, s60b berrdsgrméro.

NS

11. goggsm, En 365G omgdamoas x2 — 396mboo N-msgolimezemgdols

bstobboor. shggbgm, Gmd M, = &, —n -0l gsbsfomgds sLod3gm-
\/2n

Gese boMdsgrn®as, Gegs N—oo.

12. 3330393000 Lowogy 4 98mABoggds  3535-3868fF0mgdsls, g.0.

A
o A—1_-ox >
O TS R R ()

0, ez x <0

03m3900 &-ob dsbsbosmgdgmo g a6dzos Pe(t).
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X 13,
13. 03m3qm = = = [— i 99dmbgggomo Lowowols gsbs-
s @ = - 1/nglﬁ 306393 ool 3
Fomagdol Lodzz6039.

14. 03mgg0 @ = E, Fdmbggzomo  Logools gubsfommagdols Lodgeo-
n

an

n [
33 oy olobo MHmogHmEsdenaedgmbo G0 ©s f&(x) = \/;e 2

n—-1  py?
(Beoidsgrm®o asbofjogmgdals gobeobo). £, (x) = JT: (Xﬁ) e 2
)

V2

X
Jn

Geogs x>0 (= -b g6sfoemgdol Ladzgengy).

15. 33330390, G0 oy Pe(t) Bsbsbosmgdgmo ggqboss, 3s30b
Re@e(t)-3 0465385 3sbsbosmgdgemo gbi0s.
2

16. 03mggm X 998mbggz0mo  bogorols gsbsfFomgdols: o) Lbodzz-
n

6033, 8) dsbsbosmgdgemo 36308, 3) 30Mzgmo Lsdo Gogol Lusf-
gobo s (396G G0 dmdgbBgdo.
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Gb®0RId0

bmbhdsmagbo 336sFomgdob @ybiaes s Embdsmyboe 265Fomgdolb bodyghogg

1 A 2 1 7_ _1 42
p(z)= e * , D)= c *dt
V 2n V 2= e
z ) | P@) | = p) | D) | = o(z) | o)
0,00 | 03989 | 05000 | 45 | 3605 | 6736 | 0,90 | 02661 | 08159
01 | 3989 | | 46 | 3580 | @772 | 91 | wes7 | siwg
02 3989 | 5080 | 47 | 3572 | es08 | 92 | 2613 | 8212
03 3988 | 5120 | 48 | 3555 | 6844 | 93 | 2589 | 8238
04 3086 | 5160 | 49 | 3538 | 6879 | 94 | u365 | 8264
0% 3984 | 5199 | nrn | novor larae | 95 | 2541 | s9R9
06 3982 | 5280 | 920 | VaRey | Qoso | 96 | 216 | 315
07 3980 | 5219 | 25| 535 | eoms | 97 | 2692 [ 8340
08 3977 5319 | 23 3467 7013 98 2468 8365
09 8073 | 5350 | | 590 foei | 99| 2444 | 8389
010 | 03970 | 05398 | 85 | 3429 | 7088 | 1,00 | 0.2420 | 08413
11 30965 | 5438 | 56 | 3410 | 7123 | o1 | 2396 | s438
12 3961 | b478 | 57 | 8391 | 7157 | 02 | 2371 | 8461
13 3956 5517 B8 3572 7190 Q3 2347 K485
14 :3951 5357 | 59 | 8352 | 7224 | o4 2323 8508
15 945 | 5596 . 05 | 229 8531
16 | 939 | 56ss | O6Y 03382 1 0TI o6 | 2u75 | wpsa
17 3032 | 5675 1 S, | Soas | L2t | ov | w1 | sm7
18 3925 | 5714 | o3| So71 | 7357 | 08 | 2227 | ss99
19 3918 | 573 | 21| 5351 | 7aee | 09 [ 2203 | w62
020 | 03910 |05793 | 65| 3230 | 7422 | 010 | 0,2179 | 08643
o1 3002 | 5832 Y 661 3208 ) 7ama § 1t ] 2155 | s66n
22 5804 | 5871 | 67| 3187 | 7488 | 12 | 2131 | 868
23 3885 | 5910 68| 3186 | 7517 | 13 | 2107 | 8708
24 3876 | 5948 | 69 [ 3lad | 7549 | 14| 2083 | 8729
25 3387 | mesy 1 oo 151 2039 | 8749
26 3857 | 6026 | Hr” 0’5‘}(2)‘2 0@3‘?‘1’ 16 | 203 | 8770
27 3847 [ 6064 | 75 | 5070 | 7em | 17| 2012 [ 8790
28 3836 | 6108 | 75 | Sose | 7ers | 18| 1989 | ssw0
29 3825 | arar | 22| 2090 | fro ] 9| jegs | 830
4 SU34 (105

030 | 03814 |o6179 | 75| so11 | 7734 | 1,20 | 0,1942 | 08849
31 3802 | 6217 | 76| 2089 | 7764 | 21 | 1919 | '8%69
32 5790 | 6265 | 77| 2986 | 7794 | 22| 1895 | sss8
33 3778 | 6293 | 78| 2043 | w7e23 | 23| 1872 | 8907
:35; 3723 6331 | 79 | 2920 | 7852 5% ig49 8925
37 6368 : 26 | 8944
3 0,80 | 02807 | 07881 | 2 2
R R v TR T T B e
38 3712 | 6480 : 28 | 1858 | so97
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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 | 1,002684 | 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 | 0,1338563 | 0,091226 | 0,057252 | 0,033737
5 0,156293 | 0,175467 | 0,160623 | 0,027717 | 0,691604 | 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 | 0,036266 | 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
” 0,000056 | 0,000472 | 0,002228 | 0,007094 | 0,016924 | 0,032384
; ; 0,000015 | 0,000157 | 0,000891 | 0,003311 | 0,069026 | 0,019431
16| 0000004 | 0,000049 | 0,000834 | 0,001448 | 0,004513 | 0,010830
17 0,000001 | 0,000014 | 0,000118 | 0,000696 | 0,002124 | 0005736
18 0,000004 | 0,000039 | 0,000282 | 0,0600944 | ,002893
19 0,000001 | 0,000012 | 0,000C85 | 0,000597 | ,001370
20 0,000004 | 0,600050 | 0,000159 | ©,000617
o1 0,000001 | 0,000010 | 0,000061 | (,000264
29 0,000003 | 0,000022 | (,000108
03 0,000001 |0,000008 | 0,000042
o4 0.000003 | 0,000016
55 0,000001 | 0,000006
26 0,000002
97 0,000001
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