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IIPEINCJIOBUE

IToT COOpPHMK Bajaw ARNASTCH yueGHBIM mOcOGEeM IO
‘HAYa/NbHOMY KYpCy TeopWi seposTHOCTeil AJiA CTYNSHTOB
VHOBEPCUTETOB ¥ TeXHAYeCKHX Bya0B, Maremarmueckmi ‘am-
mapar, #CnoibayeMeli npm pemedun GoJbIIedl YacTH 3a7ad,
He BEIXOAUT B3 Opelensl OOBIYHOrO Kypca MaTeMaTHKH 8
TexHHYecKux Bysax. Haikmasa u3 mectH riaB sagauHuKa
#MeeT BBENEHHe, rJe OPHBOAATCA KDATKHE CBEIEHHA O I10«
HATAAX W YTBEDIKIEHUSX TeOPHH BepoATHOCTeH, HeobXoHm+
MBIX [/ peIleHus 3ajayu 9TOH riapsl. Beenemusa K mepsbiv
TpeM rjaBaM cojiepkar, KPOMe TOro, OpAMEpHl pemeHns
OPOCTBIX CTAHHMAPTHHIX 3afay. Homen Kaskgoro mpuMepa o1-
MeueH 3HaKOM A,

B cGopumke mMeioTcs s3apaum pasmofl cTemeHwm TPYHHO-
ctu. C omHO# cTOpOmBI, B Kajkioil riaBe ecTh MPOCTHIE 3i-
Jaun, pemienHe KOTODPBIX CBONUTCA K IPAMOMY HPAMEHEHH!
ocHOBHBIX (opMyn m npuemon. Homepa rarkmx 3agay orme-
YeHB 3HAKOM °. JTW 3aJaYd MOKHO HWCIOOJL30BATH HA CEMU-
HAPCKUX BaHATHAX KaK B TeXHUYECKHX BYy3aX, TaK M B yHHU-
BePCUTETAX.

C nmpyroff cTOpOHBI, B KajKAOH rIaBe eCTh [OCTATOYHO
CHOKHBIE@ 3aJadYW, pelreHHsd KOTOPBIX CONepP/KaT MpPHHIU-
naajJbHo Bajkoble HIEH HJIH CBA3AHE! ¢ AKKYPATHBIM MpOBE-
JleHIEeM MaTeMaTW4eCKAX BHIKJIAROK @im paccy:xgermii, Ho-
Mepa TaKHX 3ajJa4y OTMeYeHB! BHAKOM *, a HX [OJHBE pe-
meHnusa npusoasrcs B gacta 111,

OcranbHble 3aja9| 3aMAMAIOT MPOMEIKYTOYHOE MOJIOIKe-
mre. Ecin mepBele nonniTkE pellienns TaxkoH 3agauM HO
OPHABOJAT K ycHeXy, TO MOMKHO BOCHOJIB30BATHCA YKA3aHM-
Ma (cM. wacts 1I), KoTophie mpaKkTHYecKN MJs KakmoH 3a-
ma4ym B caTof (pOpMe MepevncAAOT BCE CKOJIBKO-HHGYHD
HeTPUBUAJbHBIE COOOpPAarKeHMs, HA KOTOPBIX OCHOBAHO €0
pemenne. Wrage rosops, yxasamma pas6mBaloT 3ajgauy
cpefnell TPYRHOCTA HA HECKOJbLKO (oJjee OPOCTHIX 3ajad.

ABTODHI CTPEMHAMCH CleJaTh 3aJaUl HHTEPECHBIMH Kai
1o ¢opme, TaK M O CONEPMAHHMIO U NOAOHpAJIN 3a[a4d TaK,

5



4TOGHI DOMOYb YYAIUUMCI OCBOMTHCA € OCHOBHEIMM MOHATH-
AMH B MeTofaMm rteopuu peposrtHocreit. Ocofoe BHUMaHHE
yAeJNAeTCA TeM JJeMeHTAPHBIM MeTOJaM, KOTOphle «paboTa-
I0T» TpPaKTHYeCKHn BO BcexX 00JacTAX OpUMeHEHUd TEeopuHn
BEPOSTHOCTEH, HAOpUMep: HpPEJICTAaBIEGHHI0 HCCaeAyeMoid
CJOy4YalHON BEJWYUHBI B BUJE CYMMBl HHIHMKATOPOB, ACHOJb-
80BAHWIO JMHEMHOCTH MaTeMATHYECKOTO OKUIAHUS, MeTONY
MOMEHTOB, HpPENCTABICGHUIO HBCCJAENyeMOU chayuaiiuodl BeJaH-
YUHBL B BHIE CYMMBI (ojiee IPOCTON cAaydafinofl BeJmUnOLI
m «Majoro» foGaBKa, M T. . DoJbIIag yacTh 3TUX IPHEMOB,
KaK HIPaBHIO, HE HAXOAUT OTPa’eHUA B CTAHZAPTHBIX Kyp-
€CaxX TEeOPUM BEPOSTHOCTEH M MOKeT OBITH YCBOEHA TOJLKO
HPU CaMOCTOSATENBHOM pellieHnd 3a7ad.

Ilpm cocraBienmm 8ajgavYHEKa OBLI ~HCHOOJNB30BAH DPAN
OTEYEeCTBEHHEIX M 3apy0e;KHBIX MCTOYHMKOB (y4eOHUKOB,
8aJJQAYHWKOB, JKYPHAJbHEIX cTaTefl M T, I.), & TAKMKe 3aja-
Yy, BO3HUKABIINE B HAYYHBIX M NEJArOTHYECKUX KOJIJEKTH-
BAaX, XOPOILIO 3HAKOMBIX aBTOPAM.

Ilpz momroroBke BTOpOrO uH3JaHWA OB WCHPABJIEHBL
BaMeyeHHBIe HEeTOYHOCTH M [00aBjesbl HOLBIO 3aaUMd.



Yacrte 1. BAIAYN

’'mapa 1
INPOCTENIINE BEPOATHOCTHBIE CXEMDbI

Martemarudeckue Momenm caywaiiHBIX ABJIGHHH, paccMaT-
pEBaeMbie B TEOPUM BEPOATHOCTE!, OCHOBBIBAIOTCH HA MOHA-
THH 6ePOATHOCTHO20 NPOCTPAHCTEA, T. . Tpoikm (Q, &, P),
rie

= {0} — memycToe MHO%ecTBO, dJeMEHTH ® KOTOPOTO
HHTEPNPETHPYIOTCS KaK B3aMMIO UCKIIOYAIOMUE WCXOME!
H3y4aeMOro CJAyuailHOrO sIBICHHI,;

& — Ha0Op MOAMHOMKECTB MHOMKECTBA $J, HA3BIBAEMBIX
cobbiTuamy (LIpeAnoNaraeTcs, YT0 MHOMKECTBO S CONeP/HHT
Q0 B 3aMKHYTO OTHOCHTEJNLHO B3ATHA IHPOTHBOMOJOKHOTO
coOBITHA M CYMMBI COOBITHII B He {oJiee 4eM CYETHOM dYHCIe,
T, e. S ABIAETCA 0-aarebpoii);

BEPOATHOCTh P — QyHKnus, ompenenenHas HA COOBITHAX
A € 5 n ynosiaeTsopsIomast CHeAYIOUIMM yCTOBUAM:

1) P(4)= 0 npu mobom 4 = 5¢;
2) P(Q)=1; (1.1)
7/ 20 00
3) P ( U An) = D P(4y), ecim A;A; = & npm nmwbnx
n=1 n=1
i=%].

CuMpon 9 osmagaer mycToe MHOKeCTBO (HJIM HeBO3-
MOKHOE cobbiTHE). .

Ouopenenenne omepammii Haj COGBITAAMH, ONpPEHCACHNC
aaredpbl U 0-aJareGpsl COOLITHH MOMKIIO HAWTU B yYeOHHKAX
mo TeOpUH BepOATHOCTeH (cM., mampumep [2], [5], [10] —
{13]). B »510#i rmame paccMatpuBaOTCA ABAa LPGCTEHITIAX
KJIacca BEPOATHOCTHEIX MPOCTPAHCTR,

Oycets Q ={w;, oy, ... o). B c-aarefpy coduituii &7
BRJIIOYAIOTCA Bce 2° moaMuEo;kecTe A = {mil, .ov, 03} MHO-
mectBa Q. Ilpm kaaccuueckom onpedeaenun seposrTnOCTU
moxararor P(w))=...=P(w,)= 1/s, mostoMy BpepoaTHOCT:
P(A) coGerrua A= @i, ..., ®;,| paBHA OTHOINGHAK YHUCJIA
BIEMEHTAPHBIX COOBITHIT *) @, BXxomamnx b A, K ofimemy

*) 3aech M HHM(C THCIO BJACMCUTOB HIGHOr0 KOHCUNOro MROMECT-
Ba M Gynmem ofosuadats |[M].



qUCHy 2JeMEHTAPHBIX COOBITHH B -Q:

141 _ .
P(4) = Tor =

Tanan BEDOSITHOCTHAS CXEMa ABJAETCH MaTeMar@deckoi
MOAEJBI0 CAYy4YaflHBIX ABJIEHWHA, JJ8 KOTOPHIX HCXONBI ONBITA
B KaKOM-JIH0O0 cMBICIe CHMMETDUYHBl, W HOITOMY OpeicTas-
JSIeTCA €CTeCTBeHHBIM NpeiNoJo;enme 00 HX panuoaoa-
MOKROCTH.

IIpauMmep 1.1. Bpomeno aBe urpaibHLIX KOCTH. Hpen—
HoJaras, 4TO dJeMEHTapHbie COOHITAA PaBHOBEDPOATHHI, Hal-
TH BePOATHOCTh coGbiTEa A = {cyMMa BHIDABAINX OYKOB. e~
aurca na 6},

Pemwenune. Mcxox omsita MoskmO onmcath mapoi 4m-
cen (i, j), Tme i — uUECIO OUKOB, BHINABMAX Ha 1-if KocTH,
a ]—Ha 2. (i, j=14, 2, ..., 6) IlosToMy Mbl ponaraem

Q={(i,j): i=1,2,...,6; j=1,2,...,6}
He'rpynnov npoBepuTh, YTO 00INEe IHCAO dJIEeMEeHTapHBIX €O~
ﬁhl'mﬁ |Q] = 36. CoGritue A cooTseTeTBYeT HOIMHOMNECTBY’

A4=1{(1,5), (51), (2,4), (42), (3,3), (6,6)} mmokecTBa
Q Tak xak |4| =6, 10 Do d)opmyne (1.2) wouyuaem

T PA =i = A

(1 2)

JlanmM ommcaHme [BYX 49acTo BCTPEUAIOMEXCA BEPOAT-
HOCTHBIX CXeM, B ROTOPHIX AeTajmsmpyercs ofImee Kiaccu-
4yeckoe onpepenenue. OfosHaunM depea JI° MHOKECTBO M3
N ugcen: #/ =11, 2, ..., N}; nyers @={(iy, iz «.., In)—
YOODAROYeHHBIH Habop M3 n 3jiementos Muoxcectsa A°. Be-
POATHOCTHYIO CXeMy, B KOTOpOil

Q={o=(iy, ia, ..., in): bW, k=1, 2, ..., n} (1.3)

M BCe BJeMeHTapHble COOBITHA  pAaBHOBEPDOATHEI, Ha3LIBa-
I0T CXeMOH cayuaiinozo ewvibopa ¢ 6o038paujeHuen,

CxeMoft cayuaiinozo evibopa 6es 6036paweHus HA3HIBA«
I0T BEPOATHOCTHYIO CXeMy, B KOTOPOH

Q={0)=(i1, 09, oy in): hEN, k=12, ..., n,
cpenu iy, ..., i, HeT oguHaKoBHx} (1.4)
¥ 3jeMeHTapHble COOBITHA  PABHOBEPOATHEL
IIpm Bhiuncienmn BeposrHocT® mo opmyme (1.2) wacro
OKA3HIBAIOTCA WNOJE3HEIMU pPa3jIHYHbIe. KOMOBHATOPHEIE (op-

myasl. IlpaBenem ocmosmbie w3 nux. Ilycrh gamo Mmomect-
Bo A ms N saemenros: A = {a), as, ... an}. logmmomect-
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Ba MHOMecTBa A° HasmBaoT coueranusmu. Umeno codera-
HUMA, KOTOpBIe MOKHO 06pasoBath u3 N 37eMEHTOB N, BBI=
Gmpas pasnHYHBIME CIOCO6AMW MOLMHOKECTBA IO 7 BIeMeH-

108,  0603mavaoT CYy. min (2’ ) CropaBenunBhl  (HOPMYIABL

no_ NP N
N = (v =ny

rae ﬁ!=1-2~...-nn
N = NN —1)...(N—n+1). (1.5)

N-—n
C}\‘I = CN ’

Yiopaaouennsle NenoYKn a; @;,. .. a;,, 00pa3oOBanHbIe U3 Pa3-
AWUHBIX BJeMeHToB J°, HaseBawT pasmeyenusmu. (Pas-
MEILeHNAME ABJAAIOTCH, B YACTHOCTH, dJeMeHTapHHEE CO6BI-
™1 ® = (i, ... i,) B cXeMe ciyuaiiHoro BEIGOpa Ge3 BOa-
Bpamenns (1.4). Yucao pasmemennmii mz N 5IeMeHTOB 1o
R, T. €. YHCIO PA3JNUYHBIX YHOPAFOYCHHBIX IENOUEK JJIMHBI
n u3 N snementoB A, obosmauaror Ay. lns Ay umeem
dopmyny Ay = N(*), Pasmemenua ¢ n=N Ha3HBAIOT
nepecranogkamu. Ymeno pasAMUHBLIX NIEPECTAHOBOK, obpa-
30BAHHBIX M3 N 3ieMenTOB, paBHO N! : .

, IIpumep 1.2. B ypme neskar mATh KAapPTOUEK, B3aHy-
MepoBaHHBIX uwmcaamm 1, 2, 3, 4, 5. Ilo cxeme cayuaiinoro
BbiGOpa C BO3BpAllEHWEM H3 YPHBI TPIHIKABL BHIHUMAETCA
Kaprouka. Hawxoma BeposrHOCTE TOrO, uTO pOBHO B ABYX
‘CAyYasx B3 TPex OyHYT BHIHYTHL KAPTOYKA ¢ HeYeTHHIMHA
HOMepamu? '

Pemenme. Beposrtnoctnas cxema ompemedsercs (op-
myaoir (1.3) ¢ N=105, n=23; oaementapHoe cobmiTHe @ =
= (i1, i, i3) COOTBETCIBYeT HOMepaM BBIHYTHIX KapPTOUEK.

axk Kak iy, i, i3={4, 2, 3, 4, 5}, 1o cymectByer poBHO
5:5:5=>5=125 pasumuEbIXx sIEMEHTAPHBIX  COOBITHI
o =(i1, i, i3)= Q. 3naunr, |Q| =5=125. Mamxee, B =
= {pOBHO. B JBYX Cilyd4asx W3 TpeX BHIHHMAKTCH KAPTOUKE
¢ nevyeTHsIMH HoMmepamm} = {w =(i\, i3, i3)= Q: poBHO ofHO
w3 umcen iy, iy, i3 uermoe} =B, UByUB;, rae cobriTug
By ={o =(i, iy, i3)=Q: umeso i, uerTHOoe, a OCTANBHHIO
ABa dmcna meweTHsie}), k=1, 2, 3, momapHo me mepecexa-
lorca. Ilpm mioGom k=1, 2, 3 umcio pasumUHBIX @ =
= (11, iz, i3)= B, paBHo 2-3:3=18 (k-10 KapTOYKy MOKHO
BHOpaTh ABYMA CHOCOGAMN, a KAy M3 JBYX OCTAlb-
HBIX — Tpemsa).  [losromy |Bl = |B,UByUBs| = |B,| +
Bl + B3l =3-18 =54 nm

PB)=1BL_ 5% _ 43 A
9



ITpumep 1.3. Haiitn BeposatHocTs TOro sxe coOHITHA,
wro B upamepe 1.2, JiA cxeMbl Bh0opa 0e3 BO3BPAIeHMA.

Pemenmune. Bepomﬂocman cxema omnpepnexserca ¢op-
mynoit (1.4) ¢ N=2>5, n=3. B oramume or npmmepa 1.2
pjaeMeHTapHbie COOBITHA © ==(i|, Iy, i3) ABAATCA Teeps
pasMemennamy, T, .| Q| = Ai=5:4-3 = 60. Ucnoasays re
;Ke o0o3pauennd, uto B Opumepe 1.2, HaxognM, 4TO

B=B,UB,UBs, B,NB,=® ups k+1,

n aro |B,|= A4} 45 =2.3.2 =12 npn mobom k=1, 2. 3
(k-0 waproury mowmo Bmbpars Aj = 2 cmocobamm, a mapy

ocTaNbHBIX — A3 = 3.2 cnocoGamn ). Iloaromy Temepsn | B} =
=|B;|+|B,| +|B;| =3-12=36 n

Yacto oxasbiBaeTcA TOJNe3HOH clexyomas Kiaccmye-
ckas (opMyia, m3secTHas Kax yrouneunaa Qopmyna Crmp-
amara (cm. [11], 1. 1, c. 73, (9.15)):

on 12
s o n
—_ Np=Npl2N —— 1. .
V 2nn nre—neion T <O <1 (1.6)

B dopmynuposkax HeKOTOPHX 3ajay MCHOIL3YETCA BbI-
paskeHme: «Iejoe YACJIO ¢ CPABHMMO ¢ IeJbIM ymcaoM b 0o
Mogyaio m» {m — nejioe), uau, B CHMBOJMYECKOH sanucy,

a = b(mod m). (1.7)

Cpasnenne (1.7) oxBuBaneHnTHO YTBEeDMAGHMIO: cyujecreyer
TaKoe yeaoe uucao t, wro a — b=1tm (1. e. a u b opw ge-
JieEEE HA M JA0T OJMHAKOBEe OocCTaTKA). B uwactHOCTH,
samnch 2 =0 (mod m) osmavaer, 94ro a jeautca Ges ocTart-
Ka Ha m.

exyo wacts peficrButensuoro wmciaa z (mambosbuies
feJjoe umcno, He mpesocxofAlee z) Oyaem obosmauars (z].

Paccmorpnm BTOpO# KJacC BePOATHOCTHBIX OPOCTPAHCTB
(Q, &£, P). lycerb Q — MHOMKECTBO B N-MEPHOM @BKJHIO-
BOM UpOCTpancTBe, o6beM [ (f2) KOTOPOrc HOJNOKOTENER H
KoHeueH; G-ajirefpa S COCTOHT H3 BCeX HW3MepPHMEX (T. e,
nmeomux o6veM) moamposkects A < Q. Bepoarmocts P on-
pefensneTca paBeHCTBOM

P(4) = _2-5;-3 Ae st (1.8)

10



Onpenenenne sepoarmoctm (1.8) RBasbBalOT eeomeTputies
CEUM onpedeanenuem 6eposTHOCTU.

Hpumep 1.4 Kona m Ilers mOroBOpMIMCH BCTPETHTh=
€A Ha ocraHoBKe aBToOyca Mesxay 9 m 10 wacamu. Kamperi,
GPHAA HA OCTAHOBKY, KHeT Apyroro 15 MuHYT, a O00TOM
vxomur. Haittn Beposartnocts serpeum Hosm m Ilerm, mpep-
fojarag, WT0 MOMENTH X OpHA- o
X013 ABNMOTCA  KOOPAHHATAMA 4,
TOUKH, HMelome#d paBHOMepHOe
pacmpefieienue B KBagpare
[9, 101X[9, 10}. . .

Pemenne. IIyers Koasn
OPHXOJUT Ha OCTAHOBKY B 9 «u
u MmuH, a [letn — 8 9 w. v Mmun.

B kauectBe MmOKecTBa dIeMeH-
TapHEIX COOBITHIL BBIOEpeM .

Q={(z, v): 0<u<60, R -
0 < v < 60}, Puc. 1 )

Torpa cobeitue 4 = {scTpewa HOJm n lemn npoucxonm}
COOTBETCTBYET MHOMKECTBY

A={(u, v): lu—vlI<15 0<u<60, 0<v<60}=Q,

m3obpaskennomy na puc. 1. Tak xar

B(Q) =602, p(4) =60 — 45 = 602-(1 — (%)2) = -T.602

16 »

10 D0 hopmyae (1.8) maxomum

_ M4 _ 60”718 7
P )= B 60? 6"

IIpusenemM ¢opMyssl, KOTOpHIe UACTO HCHOABL3YIOTCS LU
pemenmu 3ajga4. llycrs A oGozmavaer coObITHE, NPOTHBO-
nosxoskuoe coOmrmio A, fna mo6bix coGsiTmit AI, Az oue
zMeeM

A

Udn=10NZn, N 4n= U A 1.9)
n= = = =
Ilpm nmo6six A u B sepua gopmyna
P(AUB)=P(4)+P(B)—P(4NB), (1.10)
B qactroctd, opu A N B = & uMeem

P(AUB)=P(4)+ P(B). (1.11)
11



BeposaraocTs o6henHeHNA NPOMBBOJLHBIX 72 COOBITHE Ha-
xoarres 1o (opmyre '

P(A1UA2U...UAn>-——‘—k§1P<Ak>— 2 P(4 N4+

<k <k2

+ 2 P4, N4, NA)— ...

1<’_{1—<h2<k3<ﬂ

e (AN A0 ... NA) =

(— DTS PN ... N4y, (1.12)

1€k <op <<hy<n

Il[}/s

Hpnmep 1.5. UYernipe NO3APABUTEJBHBIX OTKDPBHITKA
cnyualiHO pasioKeHBI 110 YeTHpeM KOHBEPTaM ¢ agpecaMm.
Haiitu BEPOATHOCTH TOT0, UT0 XOTA 651 OHa OTKPBITKA MO-
majia B CBOM KOHBeEpT.

- "Pemennme. MHoecTBO 5AeMEHTaPHBIX COGHITHH Q2
COCTONT U3 BCeX PpACHOJOMKEHMI OTKDHITOK [0 KOHBepTaM:
[Q] == 4! = 24. CoGrr1me

A = {xots GBI ofHA OTKPHITKA TOWANA B CBOM KoHBEpT}
MOJKHO IIPeNCTABATE B BHJE
A=A;UA,U AU A4,

rae A;={i-g OTKpHITKA DOTaJa B cﬁoi’i KOHBepT!.
Ilo wiaccmueckoMy OlIpeNefenHI0 BEPOsATHOCTH
3! 1 21 1
P(A1)=‘/;'!"=Ty P(AinAz) =% T 33
1

P(4,N4,N4) =P (A, NANANA) = 7

Herpyano unpoBepdrs, 4T0 Opm JIOOBIX HONAPHO pPa3iMd~
HBIX I, , k _

P(A) =P(4) =+ L

P (AN 4) = P (4,N4) = 75,

P(AiﬂAinAh)=P(AlﬂAzﬂAs)=§Z
ITo gopmyae (1.12) maxopmm
P(4;U4,U4,U4,) =
o 1 o | 3 1
—4"“—‘04'ﬁ+04~@7——03-

A

15
%=

Bo Bcex 3amawax § 1 mawmoll riaBel OpeJHNONAaraercHd,
YTO BJeMeHTapHbIe COOBITAA DABHOBEDOSATHEI; CJIOBA «CHAY~

12



9aiinoe», «CHyYaiino BHIGHPAETCA» HY)KHO NOHEMATh Kak
HPEAnoJO}ieHHe O PABHOBEPOSTHOCTH 3JEMEHTAPHBIX GOOHI~
Tait. B § 2 Boipajkeume «Touka paBHOMEDHO pacIpefeleHa
Ha MHOKecTBe (2» 03HAYAET, WTO BEPOATHOCTH HYIKHC BBI-
ncisTh 10 gopmyae (1.8).

§ 1. Kaaccnueckoe ompenenenne BepoOATHOCTH

1.1°. 13 smzmxka, comepssamero Tpu Guiera ¢ HOMepaMm
1, 2, 3, BHIEMMAT Do ofEHOMY Bce Owierh. Ilpepmosaraet-
€A, 9TO BCE IIOCIEJ0BATEJNHHOCTA HOMEPOB OWJIETOB HMEKT
OluHAKOBBIe BepoaTHocTw. Hafitm BeposaTHOCTE TOTO, UTO
x0T Obl y opHOro Omiera NODAAKOBBI HOMED COBIANAET
¢ COOCTBEHHBIM.

1.2°. Kosona m3 36 xapt xopomio mepeMemaHa (T. e. Bce
BO3MOKHbIE PAcHONOMEHMA KaPT paBmosepostasl). Hafitm
BEePOSITHOCTH COOBITHIA:

A = {4erbipe Tysa pacHoioeBH PAAOM),
B = {Mecra pacHmoiioeHHS TY30B 06pasyioT
apuGMOTHUECKYI0 TPOrpeecuio ¢ maroM 7).

1.3°. Ha noake B ciayuaitHOM TOpAIKe pPaccTaBIeHO
40 xmur, cpenm KOTOPHIX Haxogutes TpexToMEEK A.C. ITymi-
kupa. Hafitu BeposATHOCTH TOrO, YTO 2TH TOMa CTOAT B WO-
DPAlKe BO3pacTaHMsS CJIeBA HAUOPAaBO (HO He 00A3aTelLHO
. pamom). :

1.4°. Bpomeno tpu Momerst. Ilpemmoxaras, 4To ieMeH-
TADHBI® COOBITHA PAaBHOBEPOATHH, HalTH  BEPOATHOCTH
coObTHil: :

A = {nepsas MoHeTa BHIIajza «repooM» BBEpX),
B = {Brinamo posno mBa «repbar},
C = {Bbimaso He Goubime ABYX «repGoB»}.

1.5°. Us mmosmecTBa BceX MOCIENOBATENBHOCTeHR IJIHHEL
n, cocroamux u3 nugp 0, 1, 2, cayuaiino BrGmpaeTcs oxHa.
Haittu BepoaTrOCTE COOBITHIAL: .

A = {nocaenosarensnoers naumnaercs ¢ 0},

B = {moceoBaTenbnocTs cONEPIKAT pOBHO m -+ 2 Hy-
Js1, mpmYeM 2 M3 HOX HAXOAATCH HA KoHUAX 0-
CIEeM0BATEILHOCTH]),

C = {nocae10BaTenbHOCTE CONEDPAKET DPOBHO M eIMHAL),

D = {8 mocienoBaTeAbHOCTH DPOBHO Mo Hydedl, m; enu-
HHI[, My ABOEK). :

13



1.6°. 13 28 wrocreit noMuno ¢ay4aino BeIOHPAIOTCA ABE.
Haiitm Bepostnocts P; Toro, 4T0 M3 HHX MOMKHO COCTABHTD
«IEemoYKy» COrJacHO HPABHIAM UIPLL.
- 1.7°. B sanucammom temedonmom momepe 135—3.—..
TpA uociefnue HudpH crepadch. 3 mpexmonokensd, UTO
BCe KOMOMHAIMM TpeX CTepIiuxcs Ludp PpaBHOBEPOATIHL,
HAHTH BePOATHOCTH COOLITHIL:

A = {crepancy pasnmumnie mudpu, oramunsie ot 1,3, 5},
B = {creprucs ogunarossie mudpsil,
C = {nBe w3 crepmmaxcs nudp cosnajaoTl.

1.8°. Kaxosa BepoATHOCT, TOro, UTO YeTHIPEX3HMATHbIH
HOMEp cJaydaifHO B3ATOTO aBTOMOGMAA B GONBUIOM ropone:
a) mMeer Bce MUPPH pasHbie? 6) WMeeT TONBKO ABE ONAHA-
KoBele NU(PH? B) wWMeeT [ABe Haphl OAUHAKOBBIX uupp?
T) mMeeT TONBKO TpH ojmHakosnie mmdpe? H) mMeer Bce
nupsl ofNHAKOBLIE?

1.9°. Haiitm BeposATHOCTH py TOrO, 4TO CAyYaliHO B3f-
TOe HATypaJbHOe 4YmCI0 W3 Mmomectsa {1, 2, ..., N} ne-
J]I?ITCH Ha ¢QuKcHpoBanHoe HAaTypanbuoe ducao k., Haiita
Novoo PN

1.40. "3 gucen {1, 2, ..., N} cayuaiimo Buibmpaercs
amciao a. Halitm BepostHOCTH py TOro, 4TO: a) YdACIO @
He JeJHUTCS HA Ha @), HA Ha Qp, THe @) 0 a; — (PEKCHPO-
BaHHbIE HATYDPaJbHBIE B3AMMHO MPOCTHie umCia; 0) YMCIO @
He JIeJHTCA HU HA KaKOe W3 4YuCel ai, 9, ..., Uy DA€ YACHA
@; — HATYPa#bHbIE H IoNapio B3amMmuo upectsie. Haiditu
}Ii«)n:opi\, B CAydasnx a)\n 6).
1.41. 13 mumosectsa {1, 2, ..., N} cayuaiimo puioupa-
ercs umcno a. Hafitw lim p, rie py — BeposTmOCTs TOTO,

N~

yto a? — 1 meamrcs ma 10.

- 1.42. Us muomecrsa {1, 2, ..., N} cayuaitmo BmiGmpa-
ercs umcio a. Halitm BeposTHOCTH py TOrO, 9TO @ Opm fe-
JeHMHm Ha Hedaoe uymcao r=1 paer ocratok q. Haiitn

lim p,. '
N-oo N

1.13. lexoe umcno & cayuaiinmo BeiOEpaeTcs W3 MuO:te-
crea {0, 1, 2, ..., 10" — 1}, Haiitw BeposTHOCTH TOTO,

9T0 B HeCATUYHON 3amucd 5TO0 UHCI0 A-3ma4m0, T. e.
opexcraseMo B Buge =&, - 10>+ Eo - 1072+ .,
ce o T E 10+ 8, rie 0<E <9 npm Beex i=1, ..., k ua
8E>0(k=1).

14



1.14. Tlo cxeme cayuaiimorc BmOOpa ¢ BO3Bp2IieHHEM
%3 MHOJKeCTBA HaTypalbubix uucex {1, 2, ..., N}, subupa-
otes uyueaa § u . Haiitu Bepoartuocts gy TOTO, uTO § WM 1)
ssapmuo mpocrel, Haitu lim gy, menoanays M3BECTHO® pa-

N-oo
20

2
) =
BEHCTLO i n“ =5

1.15°, IIo cXeMe CayyaifHOro BhGOpa © BO3BpAILEBAEM
u3 MHOskecTBa neseix umcen {1, 2, ..., N} per6mparorca umc-
na E m 1. OGosuaunm py BepO}ITHOCTB cobutua &2+ n? <
<N Haiitn lim p,.

N-oo
1.16. ITo cxeme cayuaitHOro BEIGOPA C BO3BPANICHHEM
u3 mmoskecrsa meawrx umeest {0, 1, 2, ..., 10" — 1} Br6E-
paloTcs gmeaa {E, a 1. OGosnaumy Dm Bepom}locm TOFO, 4TO
cymma E-+m Oymer m-3HAYHBIM HATYPAJBHBIM UHCJIOM
B ,uecamqﬂoffx saouer. Haiitu Bepo;n*nocm DPn—ns1, k=
=0,1,..,nug,=limp_ _ —nyp B=0,1,2,...

n->00

1.7, Tlo cxeme cayuaiimoro BHOOpa ¢ BO3BpAINeHEEM
u3 MHO;KecTBa Ledbix umcex {0, 1, 2, ..., 10" — 1} Br6m-
parorca umena £ u 1. OGosmauaM p, BEPOATHOCTH TOTO,
4T0 mpoussefienue En OyAeT m-3HAYHBIM HATYPAIBHBIM WHC-

JoM B pecATHyHOU sammeu. Haiitm g, -hm pm k=
=0,1,2,..

1.18*. 13 mmomecrsa {1, ..., N} mo cxeme cayuaitHoro
PaBHOBEPOATHOTO Bmﬁopa ¢ BO3BPAllleHHWEM BLIOUPAIOTCH
9IEeMEHTH Xl, .., X1 a mo cxeme PaBHOBEPOATHOrO BEIGOpa
6es BO3BpAIeHHms — 3aeMeHTEL Xy, ..., X Tloxasars, uto
s goboit cosokynmoctH & = {4y, ..., Ay}, cocrosmeit

3 IOUapHO Pa3iInYHBIX k-ameMeHTHRIX HOAMHOKECTB
A= {ai‘], .oy a’l,h} (o= {1, ‘e oy N},

<PUXG, ..., Xl e ] —P((X, ..., Xiles]< 4-Ch

1.19*. Ilo cxeme cayuaiinoro BHIGOpa ¢ BO3BpAI{EHHEM
U3 MHOMecTBa HaTypadbeHhIX umcea {1, 2, ..., N}, N=4,
poibupatorca uucaa X u Y. Uro Goabie:

Py =P {X?2 —Y? gesurcsa ma 2}
6107
D3 =P {X? — Y? genurca ma 3}?

1.20. ITo cxeme ciayuaiimoro BHGOpPa ¢ BO3BpaleHHEM
M3 MHOKeCTBAa HaTypalbmbix umcen {1, 2, ..., N}, N =6,

15



BriOmparores yucaa X u Y. [Toxasath, uto

P{X*— Y*=0(mod 2)} <P {X* — Y*=((mod3)} <
.<P{X4—Y“=O(mod5)}.

1.21. Ilo cxeme cuayyaiimoro BBIGOpa ¢ BO3BpalleHHEeM
u3 muomectsa {1, 2, ..., N} pmbupatorcs umcaa X u V.
Vcoonbsys maayio teopemy Depma-— (ecau p — npocroe
uucao u yeaoe uucao a e deaurci HA4 p, To a4l =
== (modp)), HaliTH peposruocth Qy(p) TOrO, UTO HHCIO
XP-! — Y»~!  qpeamrcn wma npocroe wumciao p. Haiitu

1im Qn (p) = @ (p), hm Qn(p) = 0.

1.22*, Tlo cxeMe cnyqam{mo BEIGOpa € BO3BpamlenueM
un3 mmokecta {1, 2, ..., N} puompaorca umcia X n Y.
Ilorasars, uro mpu N 4

P{X?+ ¥Y3=0(mod3)} <P{X3+ ¥Y3=0(mod 7).

1.23°. W3 copoxynmnocTH BCeX MOIMHOMKECTB MHOIKECTBA
S={1, 2, ..., N} no cxeme BoIOpa C BO3BpALleHUEM BLI-
Oomparorcs Muosecta A, 4., Hajitm BeposrsocThL TOrO,
UTo A; n A2 =,

1.24, VI3 cosorynmocT: BCeX HOJMHOIKECTB MHOYKECTBA

S={1, 2, ..., N} mo cxeme BmOOpa ¢ BOBBPAMIEHU"M BHI-
ouparorea mommuo:kectsa Ay, Al ..., A, Ha#tn seposrr-
HOCTH TOro, 4T0 MHOKecrsa A, Ag, ..., A, ODODApHO He mHe-
peceramTcA.

1.25*, B ypme comepmutca (2rn + 1)? xaprouer, Ha
KaygJofi m3 KOTOPBIX HANMCAHA YMOPAMOYEHHAA Hapa IIeNbIX
yncea (z, y) (x ¥ y OpUHUMAOT 3HAYEHHA OT —n HO N,
Kamgas mapa 9mWceJ HAHCAHA POBHO HA OFHON KapTOUKe).
Vi3 ypunt mo cxeme BbiGopa Ge3 BO3BpAINeHUsI M3BJIEKAITCH
rpm Kaprour:: (&1, M1), (&, m2), (Es, 1m3). Paccmorpum sTH
Dapbl KAk KOOPAMHATHL CIyYaiHBIX TO4eK 2y, By, I3 IJIOC-
KOCTH B JIeKapToBoil cucteme wroopgmuar. Haiitm Bepost-
HOCTb p, TOTO, YTO &, CHMMETPHYHA Eg OTHOCHTEJIBHO Ij.

1.26°. Bpomeno 10 wmrpamabemix xocrteir. IIpegmosaraer-
€A, 9T0 BCe KOMOHMHALUMA BHIUABUIMX OYKOB DPABHOBEPOATHSI
Haiitun BeposTHOCTH COGBITHIL:

a) He BBINAJO HU OXHOK «6»;

. 0) BHITAJO POBHO TPH «6»;

B) BBIDAJA XO0TA ObI ofHA «6»;

T) BHIIAJNO X0Ts OBI ABe «6».

1.27. U3 muomecrsa {0, 1, ..., N} mo cxeme pasuOBe-
POATHOTO BHIGOpA ¢ BO3BPALlleHWEM M3BIEKAIOTCH UHCHA
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Xy, ..., X, Oyern
bi’f}%=P{X1+...+Xm=k}, O<k<mN'
a) JoxasaTs, a0 bY% = biiN—r. .
6) Jlowxasars, 4TO

mN
B bz 1 (1 —2N+1)m
ks = ®
= Ntpm\T—z ) °?
T. €. uTO
1 [R/(N+1)]
b(m) _ —1 ij:.1 _ Cj
kN (N+1)1n ];Zb ( ) B=i{(N+1)+m—1ms

k=01, ..., mN.

1.28. HaiiTu BeposTHOCTH TOTO, YTO B HOMepe CIyvailHO
BLIGPAHHOTO B GOJBIIOM TOPORe aBTOMOOWIS CyMMa IepBBHIX
aByx nuodp pasHa cyMMe ABYX HOCJHe[HAX.

1.29. HexoTopsie MOCKBHYH CYHTAIOT TPAMBAMHBIH, TPOJ-
neiidycHprii mam aBTOGYCHBIH Omier «CYACTAMBBIMY, €CJId
cyMMa NepBLIX Tpex Iu(p ero HIeCTH3HAYHOTO HOMEPA COB-
majaer ¢ cyMmMoii nocieamux Tpex unmpp. Hajrm Beposat-
HOCTH HOJYUATh «CUACTIMBHINN OHIeT.

1.30°. W3 xaprouen paspessoii asOyku COCTABIEHO CJO-
8o «CTATUCTUKA». 3arem m3 stux 10 xapTouex mo cxe-
Me cayualimoro seiGopa 0es BO3BpamIeHHA oroGpaHo D Kap-
rouex. HafiTm BepoOsATHOCTH TOrO, 9TO M3 OTOOPAHHBIX Kap-
Touer MokHO cocraBuTh caoso « TAHCHD».

1.31°. W3 30 wmcea (1, 2, ..., 29, 30) cayuaitao oru-
paerca 10 pasnmunsix umcen. Haiita BepoATHOCTH COOBITHIA:

A = {Bce umcna HeueTHbe},

B = {poBHo 5 umcen feamrcs Ha 3},

C = {5 unmcen YeTHHIX W O HEYeTHBIX, DpUYEM POBHO
onmo uncio gesurca Ha 10},

1.32°. Uz ypusl, copep:xameir M, uapos ¢ HOMEPOM 1,
My mapos ¢ momepom 2, ..., My n1apos ¢ HOMepOM N, cuy-
yaiigo 6Ge3 BosBpamienms BBIOHMpaeTcsa n LIAPOB. Haiitz se-
posaTHOCTH COGEITHI:

1) nosBmIOoCh m; MmMapoB ¢ HoMmepoM 1, me mApoB ¢ HO-

MepoM 2, ..., My apos ¢ HoMepoM N;
2) Rasmerii w3 N mOMEpOB MOABHJCA X0Ts OB OFMH Pa3.
c
1.33°. 13 mumoskecrna umecen {1, 2, ..., N} mo cxeme

BbiGopa Gea Bosppamenus BhIOHpaioTes umcna §y U B Hait-
ma P{E; > &;}. llpu BBIfOpe Tpex umceN HAWTH BEPOATHOCTDH
TOro, YTO BTOPOE YHCJHL I TPOTHEM.

HT6 Brin ‘ 11

2 A, M. 3y6kos m AD.




1.34°. Us mmomectsa wucen {1, 2, ..., N} no cxeme
BriGopa Ges Bosspamenna oToGpaHo n PaslIHYHBIX YHCeJ.
Pacmonoskum mx B mopssure BOBPACTAHNA: Z() < Z9) <..,
oo <Z(n. Hafitu BeposTHOCTD TOr0, UT0 Zmy S M < Z(my1y;
Bbrumeanrh ee mpepen opu N, M — o, M/N — o = [0, 1].

1.35. Iz muomxecrsa {1, 2, ..., N} cayuaitno Ges Bo3-
Bpalmlenus Beioupaerca £+ 1 umcen: z,, Z2, ..., Zpsr. Lep-
BEIE £ WHCEJ, PACIONOIKEHHBIe B MOPALKE BO3pacTanmsa, 060~
BHAYMM Z(1, < Z(2) < ... << 2(,. Haittn

P {x(z, < Tyl < -Z'([-H)}.

1.36. Ilecats pyroumceit pasmoskens: mo 30 manxam (ma
onHy pywomuck 3 mamkm). Hafitm Bepositmocts TOTO, YTO B
CIyd9a#ino BLIOpaHHEIX 6 mANKAX He COSEPMHETCA I[eJHKOM
HY OJHOH DYKOIHCH.

1.37. 3a xpyrastii crox pacca;KmBalOTCA B ciydYaitHOM
nopsaxe 2n rocreit. Kakosa BeposTHOCTD TOro, 4T0 rocrei
MOKHO Das0HTb Ha 7 HeNepPeceKalomuXCA map TaK, 9TOOBI
Kamlag mapa cocToAla M3 CHRAMAX PAAOM MYKUYHHBL U
JKEHIIMHLI?

1.38°. Vuacrauk norepenm «6 ms 49» ma nmepBoil KapTou-
ke ormerma momepa (4, 12, 20, 31, 32, 33), a ma Bropoit —
(4, 12, 20, 41, 42, 43). Haiitm BEPOATHOCTH TOrO, 4TO
YHIaCTHUK MOJIYy4YAT POBHO [ABA MHHHMAJIBHBIX BHITPHINIA,
T. ©. 4T0 KayKJIblil W3 3THX HaGOPOB mMeeT POBHO 3 ofmumx
dJIeMEHTa ¢ HaGOPOM mOMepoB (o, ..., otg) < {1, 2, ..., 49},
HOABHBINNXCA NPH PO3BITPHIE THPAJKA.

1.39. Haiitn Beposarmocts Toro, uto Opu cIyuafiHo#l pacs
CTaHOBKe JByX Jajeil Ha IIaXMaTHOH OCKe OHH He OyLyT
YIPOKaTh APYr AYTY.

1.40*, Haiitu BepositHOCTL P, TOTO, YTO NpHU CJIydYaiiHOH
pacctamoBke £ (2<k<8) namet ma maxmartHO# mOCKe
HUKaKwme jnBe Jyanpm He OyfyT yrposartb Apyr apyry. Ipm
Kakux k s1a BeposTHOCTH Menbuie 1/2? Membime 1/100?

1.41. Cobmpasnchr B nyremectsme ma BO3AYIOIHOM I[ape,
Honunk nomosun B rassmeiii ma 20 KapMaHOB CBOEr0 KOC-
TioMa no mpsHmKy. Yepes kaskpsie 10 MmmyT monera y
llonunka Bo3HMKaer medamme LHOAKPEeNNThCs, ¥ OH HAYMHA-
€T B CJy4afiHOM LOPAZKe HPOCMATPHBATH CBOM KapMAHBI N0
Tex 1op, NOKa He HAaigeT ouepexHoit mpammr. HaiiTm Be-
POATHOCTE TOTO, 9T0 NOMCK KA-r0 NPAHUKA HAYMHAETCH G
OyCTOTO KapMaHa. ) '

1.42. B ycaosuax samaun 1.41 maiita BeposaTHOCTE P,
TOT0, 4TO NepBble £ npaHukos Ilomumk HaHger ¢ mepeoit
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monbiTkY. Bprameanmts atu  peposstmoctm npm k=1, 2,
3, 4, 5, 6. .

1.43*, Pemutr sapauy 1.42 B ciayvae, Korfa YHCIO Kap-
MaHoB B koctioMe IJomumka pasmo 10, m B Kamawlil KapMad
IMonunx womoskma mo 2 mpsauura. Haittn umciensble 3HAYe-
HEA neposnTHOcTel npm k=1, 2, 3, 4, 5, 6.

1.44. 1To 20 rapmamam cBoero kocrtiomMa IJoHumk pasio«
skun 18 opammwos m 2 Kouderst (Mo ONTHOMY IpeaMeTy B
rajuiii kapmam). Jaa Toit ke cxemst, uro B samaue 1.41,
HAWTH BEPOATHOCTH TOTO, 4TO Nepsbie asa pasa llomumk Oy-
[eT MOAKPeIJIATHLCA KOH(peTaMu.

1.45. Pemmts samauy 1.44 B cayuae, KOrRa B KOCTIOM®
Tlonumka 10 kapmanmos m B oguH Kapmad [IOHUAK NOJOMKHI
2 roudeTsl, a B 0CTAXLOLIE — II0 2 MPSHAKA,

1.46. B raskmo#t m3 Tpex ypH JIeKHT HO TPH KapTOUKH.
Ha kaprouxax B mepsoil ypHe HAOWCAHBI Ymcia @, dg, as,
BO BTOpoil ypHe — umcaa by, by, bs, B Tperbeidr —
umeaa ¢j, C, €3 V3 Ka)knaofl ypEHB Hay[gauy BBIHEMAaeTCH
mo kaprouke. Ilyets @, P, y-— umcIa Ha Kaprodkax,
BBIHYTHIX U3 NEepBOH, BTOpOll, TpeThell yPH COOTBETCTBEH-
no. Haittm Pla<p}, P{B<y} m P{y<a} B cayuasx,
KOTHa:

a) (01, az; a3)=(b11 bg, b3)=(01, C2, c3)l=(17 2, 3))

) 6) (alo Qs, a3)=(17 2’ 3)1 (bl, b2’ b3)=(2: 37 4)’
: (Clv C2, 63)=(31 4’ 9 »

B) (an, az as)=(1, 5, 9), (b1, by bs)=(2, 6, 7),
(Cl, Cs, 63)=(37 4’ .

A7%. B yenosmax sagaum 1.46 maiitm Takoit cmocol
pPacCTAHOBKM UHCE] HA KapToYxax, NPH KOTOPOM CyMMa
Pla<pl+P{p<y}+P{y<o} npunmmaer nandosbiice
BO3MOKHOE 3Havyenme, UeMy OHO paBHO?

1.48. Ilycrs &, Eo, Es, B4 — umciia, BHIDABIIWE OPH OXHO-
BpeMeHHOM OpOCaHHHW dYeThipex HrpajbHbix kKoctell. Haiitm
P{E,>&), P{Es>Ey, P{Es>E} n P{E,>Ed B mmyx
CIYyIAAK: -

a) ma rpaEAx Kaykgoii Koctu mammcamsl umena 1, 2, 3,
4, 5, 6;

6) ma rpamax mepsoii woctu mHanmcansl wmeaa 6, 7, 8,
9, 23, 24, ma rpamax Bropoil — wmcaa 10, 11, 12, 13, 14,
15, ma rpamsx tpernelt — umcxa 1, 2, 16, 17, 18, 19, na
rpaEAax yeTseproll — umcna 3, 4, 5, 20, 21, 22.

1.49. B ycaosmax samauyw 1.48 maiitm raxofi cmocob
paccTaHOBKH YWCeJ Ha [pPAHAX, [PE KOTOPOM CyMMa
P{Es>E)+P{Es> 8} +P{E,>Es} +P{E > B4} OpUHH-
MaeT HamQoablIee BO3MOnoe suadenume., Uemy omHO paBHO?
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1.50. Pasnoseposrnoti cxemoii pasmewenus yacruy no
Auelikam HAsHIBAIOT CXeMy pasMelleHHA, 8 KOTOPOH Ho-
Mepa sYeex, MNOCHeNOBATEIBHO 3aHMMAEGMBIX YacTHHAMH,
TIOJy$aloT MNOCPeNCTBOM ClyvyaiiHOro b»IfOpa ¢ Be3Bpamie-
LHeM,

OGosnauum p, = p.(n, N) YECHO SAYEEK, COMEPIRAIIIX
POBHO HO r YacTHI 10Cie pa3MelleHns n yactHy uo N
wueiikam. Haiitu BepoaTnoctn caenyomux cofnrruit:

1) wo(n, N)>0 (upu n=N);

2) ro(n, N)=0 (mpu n= N+ 1);

3) po(n, N)y=1 (upu n=N+1);

4) maiipercsn aveiika, cogepikamast XOTs Gbl ABE YaCTH-
0ol (I A100BIX COOTHOIICHUAX Mexay nou N).

1.51. (em. 1.50). Haitra P{po(n, N)= 0} Opa npoms-
BOJIBHBIX R, N.

1.52. Tlo N pasamunMBIM sveiikaM pa3MeIiaeTcsa Ciay-
YaiHO N HepasTMYMMBIX YacTHI. (DJIEMEHTAPHBIMU COBBITH-
SIMA  ABJAOTCH HAGOpLI wucex (ry, ry, ..., ry), CHe ry —
UHMCIO YacTHIl B k-ii aueiike, k=1, 2, ..., N.) Haiiru se-
POATHOCTH COGBLITHIL:

< 1) po(n, N)>0; 2) po(n, Ny= 1.

1.53. B mepsoM psay xumorearpa, cocrosmem wus N
Kpecexd, cupur n vexosex. Ilpexnonaras, 910 Bce BO3MOM-
HbIe pasMeINeHHs OTUX M 4YeJOBEK B LIEPBOM pAAY pPaBHO-
BEPOATHLI, HAUTH BEPOATHOCTH CJeRYIOMUX COGBITHI:

a) Ann={unkakue 2 uemomera me cugaT pamOM);

6) By = {skampueii m3 n wenoBex mMeer POBHO OXHOTO
cocefal;

B) Cny=1{63 mOBBIX [BYX Kpeces, pacION0KEHHBIX
CHMMETPAUHO OTHOCHATENLHO CepeMHBI PANA, XOTA OB OIHO
cB0GORHO}.

1.54. B same rmHOTeaTpa B IePBHIX ABYX pAfax, Kaik-
ABUA M3 KOTODPHIX cocromt u3 N Kpeced, CHALT 7 4eJOBeK.
HaiiTi BeposTHOCTH CTeAYIOINHEX COOBITHIL:

a) B IeDBCM Dafly HUKaKHe 2 YeNOBEKA HE CHIAT PANOM;

6) BO BTOPOM DAy Kasmgblil YeJSOBEK HMeeT POBHO 0Of-
HOIO coceja;

B) B IeDPBOM paAAy M3 MIOGHIX JBYX Kpeceu, pPacIoNIoen-
HBIX CHMMETPHYHO OTHOCHTENBHO CEPeJHHBI PAAA, XOTS OB
O/iHO CBOGOJHO.

1.55°. Us Bcex oroGpaskenmit mmomecrsa {1, 2, oo, n}
B cebsn cayvaitmo BhiOmpaercsi otobpasienume. Hafitu Bepo-
SITHOCTH COOBITHIH:
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a) BHIOpaEHOe OTOGpaKeHHe K Kbl M3 1N D3JIeMEeHToB
mepesonnr B 1;

6) amement i uMeer PoBHO Kk mpoodpasos;

B) DJIeMEHT | mepeBoiuTeA B J;

r) BuLGpaHumoe oTOGpakeHwe dICMEHTHL Iy, f2, ... 1
M<i;<ip<...<i,<n) DepeBofAT B AEMEHTH Ji, J2, - -+
ves, Ju COOTBETCTBEHHO.

B sapauax 1.56 — 1.60 paccmMaTpuBaioTCsa B3aUMHO OXHO--
smaumbie 0TOOpaNieHHMs MpomecTsa (1, 2, ..., n} Ha ceO.
Taxue oTo6pameHMs HA3bIBAIOT nOJCTANOBKAMU CTEnEHU M.
MHEOecTBO BCeX NONCTAHOBOK CTEHEHH 71 0003HAYAIOT Sn.
Ecan siaeMeHTH iy, d2, wve we={1, 2, ..., n} pasindYHEH H
MOACTAHOBKA O W3 S, NEePeBONHT iy B iy g B i3, ..., Ix-1 B
bomody B0y (h—>ig—>iz—> .. 1> ™ i1), 1O roOBOPAT,
YTO DIEMEHTHI iy, 9, ..., iy 00pasyoT yuka daunsl k.

1.56°. N3 MuomecTpa. S, caydaiino BeIOApaeTcd DOACTA-
goBka. Halitu BeposTaocTH COOBITHIM:

a) pei0paHa TOJKJecTBenuas NOACTAHOBKA

E=(1 2

6) BmGpaHHas MONCTAHOBKA 9JMeMeBTH i1, i2, ... iy
i <ip<...<li,) UEPEBORHT B DIAEMEHTH Ji, Jo, «oy Ja
COOTBETCTBEHHO; .

B) nJeMenT i B ‘BHIGpaHHOH mojcTaHOBKE 00pasyer ej-
OUYRBIA UAKI, T, €. 1 == i; '

r) eanements 1, 2, 3 obpasylor nuka AamEs 3: 1 - 2
~3->1nmm1->3-+2-1;

1) BCE BIEeMEHTHI 00pas3ylorT ONHH IHKIL.

1.57. Haiirm Bepoarsocts P, TOro, 9T0 B CAyYa#HO BHI-
Gpannoli MOJCTAHOBKe cTeleHH n Halnerca xoTA Ol OIWH
nuKa epmunmunofl pamesl. Haitm lim P,

Nn—->00
1.58*. 113 muosmecTa S, ciykafino BbOmpaerca MOACTA-
HoBKa 0. JlokasaTh, 4T0 ecid A — QJANA LHAKIA DOACTA-
HOBKA 0, COepyRaero sneMent 1, To

P{\, =k}=—i— npu gwobom k=1,2,...,n

1.59*. W3 wmmomectsa S, cayuyaiimo BeIOEpaeTca IOI-
cranosxa. Haiitu BeposaTHOCTH TOTO, 4TO dieMeHTH 1 m 2
JemaT B OJHOM IUKIE.

.

1.60. OGosmaumm cmmpomom |1%12% ... n*] (em. [9])

MHOMKECTBO MONCTAHOBOK, y KOTOPHIX 0 LUNKJIOB ANHEEBL,...
o
.. O, DEKJIOB guunsr n. W3 MuoecTea [1%12% ... n%n]
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caydaiino BRIOHpaerTca OfHA NOICTAHOBKA. Haittu sepoarno-
CTH COOBITHIA: . .

a) bBoifpama sapamee yKasaHHAd TOACTANOBKA U3
[1%12% p®n]; .

6) snement i ofpasyer e UHNYHBIN MHKI; ‘

B) BHIGDAHHAsH NOACTANOBKA MNEPEBOAAT i B | (i+1]).

" § 2. Teomerpuueckne BEPOATHOCTH

1.61°. Cayuaitnas touka A paBHOMepHO pacmpejeiewna Ha
orpeske [0, 1] u geamr artot OTpe3oK Ha ABe uacti., [lycre
T — AAMHA GOJNbOIedl 4acT@ W 1y = JAMHA MEHbIIEH 4acTH.
Haittn P{n; <z}, P{n: <2} upn moboum z.

1.62°. Cuywaiimaa toura A umeer pPaBHOMEpPHOE pacHpe-
Aelenne B KBagpare co crtopomoil 1. Haiitu BeposarHoctn
CAEAYIOMmMAX COOBITHIL:

a) paccrosmme oT ToukH A 10 (PUKCHPOBAHHOI CTOPOHEL
KBajpaTa He IPEBOCXOANT ZX;

0) paccrosinme or Toukm A [0 Guamaiimeit CTOPOHBI
KBajpaTa He NPEBOCXOJMUT Z;

B) paccrosHue 0T Touxkd A Ao meHTpa KBajpaTa He Ope-
BOCXOJIAT Z;

r) paccroaume oT TouKE A 10 (PEKCADPOBAHHOI BepIIH-
HBI KBaJpaTa He HPEBOCXONHT Z.

1.63°. Cnyuaiimas Touka A mmeer paBHOMepHOe pacmpe- ~
Jiejlenue B NOPAMOYroAbHHMKe co cropomamum 1 m 2. Haiitu
BEPOATHOCTH CIERYIOIUX COOBLITHIL:

a) paccroanme or A o Gamskaitmeir CTOPOHBI OpsaMo-
YrOJILHAKA He IPEBOCXONHT Z;

6) paccrosmme or A 0 M1060if CTOPOHBI IPAMOYTOJbHE«
Ka He IPeBOCXOJMT I;

B) paccrosnme or A [0 [uWaroHajeir NPAMOYroJbHEKA
He IIPEBOCXOIUT Z.

1.64°. Cayuaitnas touka A nmeeT paBHOMEpHOE pacmpe-
Rejlenue B KBajpate co cropoHoit a. Haiitm seposrmocTs
TOro, 4T0 paccrosnme or A jo Gamkaimeil CTOpOHH KBaxX-
para MeHbIIe, YeM paccTosmme or A fo OamiKaiinreli amaro-
HaJM KBajpara.

1.65°. Cnyuafinas touka X mMeer paBHOMepHOe pacupe-
nexenue B kBagpate 4 = {(z, y): lz! <a, ly| <a}. Haiita
BePOsITHOCTh TOTO, 4TO KRAajpaT ¢ HeHTpoM X W CTOPOHAMH
JIAHbL b, TapasielNbHBIMU GCAM KOOPAMHAT, IENNKOM CO-
Jep:xurca B Keaapate A.

1.66. Cayuaiiman toura X paBHOMepHO pacIpeneJeHa
B xeajgpare A ={(z, y): lzl+ |yl <a). Haittu BeposaT-
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HOCTH TOr0, YTO KBAjfpaT ¢ meurpoM X ¥ CTOPOHAMHI [LIMHBI
b, mapanneJLHLIMH OCAM KOODAMHAT, I[eJHKOM CONEpPIKUTCA
B KBajpare A. .

1.67. Caywafinas touka X paBHOMEpHO paclipeieieHa B
NpPaBAJLIOM TPEyTONBHUKE ¢ BEPIIMHAME (a, 0), (—a, 0),
(0, aV3). Haiitm BeposTHOCTb TOTO, YTO KBAJApPAT C LEHTPOM
X m cropomaMm AJUHBL b, ODAapadaeNbHBIMA OCAM KOODAH-
HAT, [EJHKOM COJIEeP)KATCA B DTOM TPEYTOJbHHKE.

1.68. Canyuvaiimaa Touxa X paBHOMepHO pacnpejeneHa 8
kpyre S = {(z, y): 2?+ y?> < R?. Hafitu BepOATHOCTH TOTO,
4TO mapalienbHEI ocm afcmmec 0Tpe3ok asmasl R ¢ cepe-
pumoit B Touke X HEAHKOM coiep:Rutess B Kpyre S.

1.69. Cayuaitmas Touxka A wWMeeT paBHOMEpHOe pacmpe-
feJdeHWe B NPABHJIBHOM n-yroabauke, HaiiTm BeposTHOCTH
P, toro, uto A maxommrcs OJHrKe K IPAHHNG MHOTOyrolb-
HEKa, ueM K ero jmaromaisy. Haifitm rtaxme wuumcaa C
a a, 110

P,=Cn"(1+0(1)), n—>o.

1.70°. Cayuvaitmas roura (&1, E2) pasmomepmo pacupe-
menena B ejmmmuymom kBagpate K ={(z, v): 0<u<l{,
0 <v<1}) OGosmaumm 1 uHcHO JefiCTBUTENLALIX KOPHEH
MHOT04JIeH2 '

’ _ 1 3 2 .
fo, @) = 5 2° —&x + 5y
Haiite sepostnocTn

Pin=1~F, k=13

1.71°. Ha naprer, CcOCTaBJeHHLIA M3 MPABHJIBHBIX
k-yroibumkoB co CTOPOHOH a, ciy4aiimo Opocaercs MOHETa
paauycs r. HaliTe. BepoaTHOCTL TOro, 4TO yHaBUIasd MOHETa
He 3ajeneT FpamUMOy HH OJNOr0 H3 Kk-yroAbHHKOB IapKe-
Ta [JIH:

B) k=

1.72%, CaywaitHo mombpoumieHa MoHeTa. DyHeM CYHTATh,
uTo TOJIMWHA MOHETH paBma (0 H YTO BEKTOpP HOPMAJH,
OPUJIOAeHHBIA K CTOPOHE MOHETHI ¢ rep0oM, NpH BPAIIEHHH
o6pasyer komyc (pmc. 2). Och komyca oGpasyer yroa 6
(—n/2 <8 <m/2) c ropusoHTaNbHO# NIOCKOCTBIO, O —
yron Memmy obpasylomeil kxomyca m ero ocklo (0<a<
< n/2). B MoMeHT majeHssi MOBeTHl KOHeNl BeKTOpa HOpMa-
JIA DAaBHOMEDHO pacIpejiejieH HA OKPYKHOCTA OCHOBAHHUSI
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xonyca. Haifitn seposrmocts p(a, 0) Toro, ato Momera yua-
ner repbom seepx. llpm kaxmx yciuosmax p(a, 0)= 1/2?

z

Pue. 2

1.73°. lapagoxc Beprpama. B Kpyre paamyea R
CHyuaiiHO npepoputcs xopna. OGosmaumM § ee mummy. Hait-
TH .BePOATHOCTE Q=P {§ >z}, ecam cepemmma xopasi pas-
HOMEpHO pacnpefiesieHa B Kpyre. BbIYMCIHTE BepoATHOCTH

Or m RV TOrO, uTO HiumHa X0pABI GONbIIE CTOPOHBI Hpa-

BAJILHOFO BIMCAHHOTO IIECTHYTOJBHUKA H TPEYTOJbHUKA CO=
OTBETCTBEHHO. ’ )

PesynbTar 3aBHCHT 0T TOro, KaK MOREMATH CIOBO «cary-
vaitro». Cm. samaum 1.74 u 1.75.

1.74°. Pemmts samawy 1.73, ecam Hanpasienme XOpAB
3aJlaHO, a ee cepejWHA PABHOMEPHO paclOpefeleHa HA XWa-
MeTpe, EPUEeHANKYIAPHOM ee¢ HalpaBJeHHIO.

L75°. Pemmrs sapaay 1.73, ecim ogmm KOHel XOpAbI 3a
Kpelien, a HPYyToil paBHOMEPHO PACIpeNe]eH Ha OKPYHKHOCTH.

.76. Ha miockocTh, pasiMHOBAHHYI0 [apajIelbHEIME
IPAMBIMA  (PACCTOSTHII® MEMKAY COCEAHEME OPAMKME PABHO
2a), Opoumrema mOMYOKpYMKHOCTH pamEyca r<a; TOYKA
(¢, ) (x — paccrosimme oT meHTPa OKPY/KHOCTH 10 O6Janm-
waiimeit npamoit, 0 <z <a; ¢ — yroax Memay oroft npsMoit
U IHAMETPOM, COCNMHAIOMMUM KOHIBI /Jyru) paBHOMEPHO
pacupenenesa B npamoyroxbunke [0, a] X [—n/2, w/2].
Haiitm BeposTHOCTH TOrO, uTO mpAMas GyxeT uMerb k (k=
=0, 1, 2) nepeceuennii ¢ MOMYOKPYKHOCTHIO.

1.77°. B unrepsane spemenn [0, T] B cayuaiimeiit Mo~
MEHT U MNO#BNfAETCA cUrnan guureasnoctd A. [Ipmemumx
BRIIOYaerca B ciywaiiubii moment ve [0, T] ma Bpema f.
Hpepnonossus, wro touka (u, U) pABIOMEPHO pacIpefees
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na B kpaapate [0, T] X [0, T}, waitrm BepoaTHOCTH OGHADY-
MEeHAs CArHAJA. ,

1.78°.. TlaccaskEp MOKeT BOCHOJbL30BATLCA TPAMBAAMHA
ABYX MapmpyToB, caegylomux ¢ uHTepsazamm I,
MomenT npuxoma mnaccajkmpa omnpejeiseT Ha OTPe3Kax
[0, 71], [0, T¢] yucna u m v, paBHBIe BpeMeHaM, OCTaBIIMM-
¢ [0 UPAXOXA TpPaMBasa COOTBETCTBYIOINEro MapHIpyTa.
[Ipenmonaras, uro Touxka (u, U) pPaBHOMEDHO pacIpejejeHa
na Q={(u, v): 0<u<T, 0<v<T,, naiitu BepoaAr-
HOCTb TOro, 9TO MacCa;KUp, HPUIIEJIUHUIT HA OCTAHOBKY, Oy-
met xpath me noanwe ¢ (0 <t <min(7T,, T9)).

1.79. Oxgmopopnmii mOpaMmolt Kpyrosoll HEJIMHAD CJIydail-
HO OpocaeTcs Ha rOPH3OHTAJLHYI0 TmiockocTh, Haiitm Be-
POATHOCTh TOTO, UTO WHJIMHAD yOAXET Ha GOKOBYIO IOBEpX-
HOCTb, €CJIH ero BHICOTA A, & Pajguyc OCHOBaHHUs r. Brrame-
JUTL BTy BepoATHOCTh npE h=2r. [Ipm Kakux h m T
BEPOATHOCTH YyUACTh Ha OCHOBaHWMe W Ha OOKOBYIO HOBepX-
HOCTh OJUHAKOBBI?

- 1.80. Heoguopopusiii mpsMoll KpyroBoii HUJIHHAD CHAY-
qaifHo Opocaerca Ha IOPH3OHTANBHYI0 MIIOCKOCTh. Pajmyc
OCHOBAHHA WLMIMHAPA r, IEHTDP Ts/KeCTH pACHOJOKeH - Ha
OCH CHMMeTpUH HHUJHHAPA HA A PACCTOAHMH @ OT OJHOTO
ocHoBaHHA ®W b>>a or JAPYroro OCHOBAHHA IUIHHJDA.
HajitTe BeposaTHOCTL TOro, YT0 HUJAMHAD yumajer: a) Ha oOC-
HOBaHWE, DAaCIONOMKeHHOE OJmkeé K HeHTpy; 6) Ha OCHOBA-
Hue, Goliee ylalleHHOE OT IIeHTPa TAKecTH; B) Ha GOKOBYIO
HOBEPXHOCTh.

1.81. Opuoponmblii mpPAMOA KPYTOBOH KOHYC C BHICOTOH
h u pammycoM ocHoBaHHA r CciayyaiiHoO GpocaeTcs Ha Tropm-
30HTaJbHYI IJOCKOCTh. a) Haiity BepoATHOCTH TOTO, UTO
OH ynajer Ha OCHOBaHWe; §) BBLITHCIHUTH BTy BEPOATHOCTH
OpE r=~h; B) TpPA KaKoM OTHOLLICHUH r/h sTa BEPOATHOCTH
paBHa 1/4’9

1.82. Opmopoxpmoe Teno, orpammuennoe cdepoit m mIOC-
KOCTBIO, IPOXoAsAmiell depes HeHTp cepsl - (modymap), Ciy-
4aifHO 6pocaeTcss Ha TOPM3OHTANBHYI0 NIIOCKOoCcTh. Haiith
BEPOATHOCTH TOrO, ¥TO NOJMyIIAD yHAjieT HA IJIOCKYIO Hacth
CBOEH IDAHHUIb,

1.83. lmuunsit  omHOpOmHBIA OGpyc HPSIMOYrOJHHOTO
HoIlepevHOro ceyenms pasMepa a X b, b > a, cayuaiino Gpo-
caeTcs HAa TOPM3OHTAJBHYI0 WJIOCKOCTH TaK, UYTO €ro ochk
papaliieJbHA 9TOH ILIOCKOCTH, a Yrojd NOBOPOTAa OTHOCH-
TeJdbHO BTOH ocH paBHOMepmo pacmpenernen B [0, 2x]. Haii-
TH BEPOATHOCTb TOr0, 4TO OH yHajeT Ha Golee LITPOKYIO
rpanb.
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1.84*, Ha nnockocrn uposeeno n oxpyxuocrteit Sy, ...
cvn Su ¢ 00muM neatpoM O; Pajuyc OKPYHHOCTH S, pasen
k (k=1 2, ... n). Cnyuafinana Touka A umeer paBmHOMep-
Hoe pacppejejenue B Kpyre, OTPAaHUYCHHOM OKPYKHOCTDLIO
Sn; ABC — upapuabusiis TPeYTOJbHAK, ONHOH N3 BepuInH
Koroporo asnserca A, a nemrpoM — rouka O. Haiirm sepo-
AtHocTh P, TOrO, Wro rpaumma rpeyroasunxa ABC unepece-
KaeT poBHO m oxpysuoctefi, m =0, 1, ..., n.

1.85. Haitru sepoartsocts P, Toro, 9to caywafimas Tod-
Ka £ = (£, ..., &), uMeoman paBHOMepHO® pacrnpegenenue
B n-MeproM KyGe Kn = {(z, ..., zs) & R™ max [z < 1),

1€ign .
NpHEAfNIeIRAT n-mMepuoMy mapy S, = |(z,, ..., z,)e= B™
i + ... + 27 <1}, Buncamiomy B K, Brumcants P, an
n=2 3, 10, 20,

Tnasa 2

HOCTENOBATEJBLHOCTH NCHBITAHUN |

B mocrpoennm. marematmueckoii Mojein mnocaenoBaTelNb
HOCTH HCHBITAHAN BaMHYI0 POIL.HIPAIOT NONATUSA Le3aBUCH-
MOCTH COOBITHH M YCIOBHOH BepoaTHOCTR. Ycai08HAR Gepo-
arnocts P(BIA) cobmrus B nmpu ycaosam, 910 coGmitme A
pousonLio, ompenenserca GopMyion

PB4 =S P >o. @
DT0 paBencTEO MOKeT GHITH sammcano B BHJE (TEOPEMBI yM-
HOMKEHU»
P(AB)=P(A)P(BIA). (2.2)
OGoGmenmenm (2.2) spasmerca dopmyna
P(AlAz...An)=P(Al)P(AglAl)P(A3IA1A2)...
v P(4nlAAg . Anl). (2.3)
Pasenctso

P(BlA)=P(B) , (2.4).

€CTeCTBEHHO HHTEPUPETHPOBATL KaK HE3a8UCUMOCTL COOBI<
a8 B or A. B KauecTBe oODpeieNeHWA He3aBECHMOCTH
nsyx coboituit A @ B upunumaerca Gomee CHMMeTPHYHOQ
ycioBue

P(AB)=P(A)P(B), (2.5)
sKBHBaJleHTHOE (2.4), ecnm P(A)>0. Uz (2.5) cnenyer Ho-
sapHcHMOCTh (cM. sajauy 2.18) eme Tpex map cobmiTmii:
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Awn B, Awnu B, A n B Coburaa A4, 4s, ..., A, Ha3uIRa0T-
Cfl 83AUMHO 1e3ABUCUMBIMIL (NN HEIABUCUMBIMU 6 COBORYIi~
HOCTW, WIHA [POCTO NE3AGUCUMBIMU), €CJAR JJsi BCeX KoMOu-
panwil mugexcos I1<ii<ip<...<i<n (k=2, .., n)
uMeeM :

P(Aq-,Afe...A,«,A)=P(Af‘)P(Aig)...P(Aih). (2.6)

Ecan (2.6) smmonmserca Toapko mpu k=2, 1o cobpiTHA
Ay, ., A, Ha3dbIBAIOT NONAPHO HE3ABUCUMBIMU; O CBA3KW IO-
IapHoit M B3AMMHON HesapHCHMOCTH cM. sajaunm 2.22 u 2.23.

Muorue BayKHEIe MOJEJM CEePUH ONBITOB CO CIAYyYalHBIMU
HCXOIAaMH 9acTO OTIHCHIBAIOTC AKGO YCIOBHBIME BePOATHO-
cTAMH, MO0 NPEANOJIOKeHneM
0 HEe3aBHCHMOCTM  HCXOM0D
Pa3sIMYOBIX ONBITOB M 3aja-
nueM 0es3ycloBHBIX BepoAT-
HocTell MCXOMOB. B TakKHX CIy-  4hAg
gaax mo gopmyaam (2.3) mwam
(2.6) moyKHO, HCHOAB3YA 3a- 0,915
JaHHbIe  YCJIOBHBIE  BEPOSIT-
HOCTM WJIH - HE3aBUCEMOCTb,
BHIUAC/IHTH BEPOATHOCTH 3JIe-
MEHTAPHBIX COOBITHIL.

IMlpamep 2.1. Bosmox-
Hble OpeBpPaImeHns pajmoal\—
THBHOTO fAfipa Mainafusa ';Pd MOMKHO NpeNCTaBHTL B BHNO
rpad)a npuBefeHHOro Ha puc. 3. B ofosnaueHEAX Axep HMii-
AU MHIKC paBeH 9YHCJIy IPOTOHOB B sApe, BepxHuWi mH-
HeKC — cyMMe uKcla NPOTOHOB M YHCIa HeliTpoHoB. ByKBa
m B BepxHeM HHEKCe O3HAauaeT BO3GYKAEHHOE COCTOANME
sapa. Jlyramu 0Go3HaueHbl BOSMOKHBIE IIDeBpallleHHA sfep;
PANOM ¢ AyraM# YKasaHBl BEPOATHOCTH CQOTBETCTBYIOIIMX
npespamenuii. Haiite BeposaTmocth TOro, 4ro sApo HaJLIa-
pus aPd mpespartmtes B sgpo magmmsm Cd.

Pemeﬂne. Ot6osuaunm A;, Az, Az cobGeiTHsI, cOCTOA-

[Mue B TOM, UT0 B LpEeBpPANleHEAX yyacTBOBAIM sjipa Pd,

15Ag 11”Cd Torma ycaosms 3afadym MOKHO 3amHncaTh B BH-
ne P(Al)—1, P(A2l4,)=0,73, P(4314,45)=0,915. Hymuo
paitn p =P (4,4:45). Ilo dpopmyrne (2.3) maxoam

p=P(A,)P (A2l 4,)P (4514, 45) = 0,73 - 0,915 = 0,66795. A

Cxema cayuaiinoro BeiGopa 6Ges Bosspamenusa (cM. T 1)
€CTeCTBEHHO OIpefesseTcsd B TePMHHAX YCJOBHBIX BepOAT-
HOCTCHA: eclU M3BECTEH PeayJbTAT IEePBHIX Kk HCOBITaHMIA, TO
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upa (k+ 1)-M acosirasmu ¢ pasAbiMy REPOATHOCTAMA MONCET
HOABUTLCA JI0GOH W3 ocraBiuuxcs ameMenTon. Mopens cay-
JaiiHOro BHIGODa, CHOPMYIHPOBAHHAA B TePMMHAX YCIHOBHEIX
BEPOATHOCTEH, coBmajgaer ¢ onpegesenneM ua ra. 1. B tep-
MHAHAX HE3aBUCHMOCTH H PaBHOBEDOSATHOCTH pe3yIbTATOB OT<
AGJBHBIX UCIHBITARWH MOxteT OLITh ONMCana @ cxeMa cjaydaii-
HOTO BEIGOpa ¢ BO3BpamienueM, ompenesenHas p ria. 1.

Hpunmep 2.2. s ypum, copepskameit 3 Geanix u 2 qep-
HBIX mIapa, mo cxeme caydvailiHoro BeIGopa (e3 BO3BpalleHus
TIOCTe0BATEINbIIO H3BIeKAIOTCA mapsl. Hafita BEPOATHOCTD P,
TOTO, YTO YepHbHId AP BHepBble MOABETCA upi Kk-M HCIIH-
TaHHA (=1, 2, 3, 4), :

Pemenue. O6osnasum C, co0bITHE, COCTONIIEe B TOM,
970 B i-M HCOBITANME NOABWJICA wYepHE map. Torma co-
ObITH S ’ ) ; ;
B, = {Bnepeste wepuniit map mossmucs npn k-u ncnmranumt,

k=1,2, 3, 4,
MOKHO BBIDasuTh uepes C; n Cy:
B1=Cl, Bz=0102, Bs=616203, B4==C:CzC'304.
ITo gopmyre (2.3) '
P(B)=P(C1), P(Bo)=P(CP(CCy),
P(Bs)=P(C1)P(C2IC1)P(CsIC\Ts),
P(B4)=P(C;)P(E’le’l)P(C‘gléfg)P(CdC’l-CzCa).

llo knaccmueckomy oupepenennio BOPOATHOCTH

P(C,) =2, P(Z'l)=%,, P(Ei;lli’l...@)=§:—§-j'
P(Cisa|Cy ... T) =52, 1=1,2,3.
B pesyasrate monyumm '
p="P(By) = % =04, p=P(B)= ’;‘% = 0.3,
P=PB)=2.2.2 _0p,
_,4=P(B4)=%-%-%-%=0,1. A

Hanmm onpenenenne nocaedosareavrocTu ucnsiTanul,
Nycrs _
Qu=A(1, f2, ..., ia): =1, 2, ..., N}, k=1, 2, ..., nk

(2.7)
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daeMenrtaproe coGeitEe ® =(i1, i3, ..., i») HTEPOPETAPY+
eTCA KaK UeUOYKa HCXOJ0B B 1 HOCJHENOBATEILHBIX KCOBITa~
HHUAX, Kaykj0e M3 KOTOPHIX HMeeT N HeCOBMECTHBIX MUCXO/IOB:
1, 2, ..., N. Ecan noao;Kkuthb

P (0) = pilpi [i - pinlipiam-ﬂn—l’ (2.8)
rne pislix‘---“fs—l =0, . “2—31 Pi igigeinigmy (=1, ..,m
=1, ..., N}, 1<k<s), T0 Ha TOJMHOKECTBAX MHOe-

CcrBa Q" OJHO3HAYHO onpenenae’rca BepOHTHOCTB
P(4) = Z P, A=,

Tocrpoernoe BeposATHOCTHOE HNPOCTPAHCTBO SBIAETCS MaTe-
MaTHYECKON MOJEelbl0 [0CJHef0BaTeILHOCTH N HCHBITAHMIL
IMocnenoraTeabHOCTLIO He3asucuMblr 00HOPOOHBIT UCRbL-
TAHUL SIBISETCS 4YAaCTHBIH ciaydYall nmpuBefeHHOH o0meHd Mo-
nenw, B Koropoit gopmyny (2.8) Hamo samenHTH ¢opMyloi

P(w)=pi1pi...pin (ines{t, ..., N}, 1<k n), (2.?)

rae pyFpet.. .+ pn=1,p=0,1=14,2,...,N.

Onpenenenue 10CE{0BATENbHOCTH HE3aBHCHMBIX MCIble
TAHAM MOMHO HaTh B (PopMe NPOHU3BEIEHHA BEPOSTHOCTHBIX
npocrpancts. Ilomoskum Qo =1{4, 2, ..., N}; rorma Q, B
(2.7) Mmomuo 3ampcaTh B BUKE

Qn==90><90>< PR XQ():Q::
n pas moboro A =A; X A3 X... X 4,, rie 4y, ..., 4. < Q,
HMeeM
P(A)=P(41)P(42)...P(4,).
3necs P (4;) = p;, + p;, + ...+ p;,,ecanm A=Al 02, ..., 0.
Ofo3paunm A%f’ cofpITHe, COCTOAIleEe B TOM, 4TO B [-M
HCDIBITAHMA HACTYHHA Hcxof i B momemu (2.7), (2.8)
[ A ] (D 4(2) (=) _
P {Ail 'Ail Aiz “e Ail-—l } = p'illil’““’lh-l’
a B Mouena (2.7), (2.9)
O] (1) 4(2) (-1 .
P {Ail ,Ail Ai2 e Ail—l} = pil.
O6GosnauuMm B(i) cOGBITHe, COCTOSIEe B TOM, UTO B i-M
MCOBITAHUKR MCXO[ TIPHHANJEIKUT MHOMKECTBY S1 = {l1 y e
oeny ,W)} Jlas He3aBUCHMBIX WCHBITAHHR COOLITUSA 35 .
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BY ..., BY smpasmor .
v veny Dy CA B3aUMHO He3aBHCAMBIMA HDH IO
Gom BEIGOpE S|, ..., S,.

Ecan 8 (2.8) monosxnts Py, ='p(i§)>o, PP+ ..
soo +pP =1, 0o nomyumrca nocaedosareavrnocrs mesa-
sucumblr (rneodnopodusiz) ucnviranuii, B KOTODHIX BeposT-
HOCTH MCXOMI0B 3aBUCAT OT HOMepa MCHOLITAHWA (HO He OT
PeayJbTaToB NPEeABITYMUX HCOLITAHMI),

Bepostnoctnyin  mopens, ompefeNeHEY0  GOpMyJIaMnu
(2.7), (2.9), nasuiBaloT TakKe nOAUHOMUAABHOL cTemol.

OGosnawam wepes En,« YUCJO HOABJEHUH WCXONa i B N
UCIBITAHAAX NONUHOMHAALHON cxeMsl [Ipm pemenmm samau
moJsiesHa (opmyia ‘

P {gﬂ,l =m,, En,2 =My, «.., En,N = mN} ==

nl m;: m my ’
=Wp1 ngz...pN y (210)

nv’n‘ll—-l

rie mi=0 (i=1,2,...,N) measie # n=m+my+..,
...+ my. ,

ITocnenoBaTe IBHOCTE HCXOMOB MONMHOMUANLHON CXEMEI ©
N =10, B Ka)KIOM HCUBITAHUE KOTOPOHl KAMKIBIE W3 HMCXO-
moB 0, 1, 2, ..., 9 mosABAAeTCA ¢ BEPOSTHOCTHIO 1/10, masmI-
BAIOT CAYUAUHBIMU YUCAAMU.

Hpumep 2.3. Haiirn peposrmocts Ttoro, ato cpexm 10
OHO3HAYHBIX CHYYallHBIX YHCEJ POBHO 4 UeTHHIX umCia K
2 HedYeTHHIX YACJA, KPATHBIX 3.

Pemenue. Onnossaynoe caygaiiHoe 4mCI0 YeTHO ¢ Be-

1
POATHOCTBIO Py = g5 == 5, HEUETHO W KPaTHO 3 ¢ BEPOAT-
2 1

HOCTBIO Py = y5 = BepoaTtnocts ocTanpEEIX mCXOMOB

_5'.
3 : R
ps=1—p,—p,= 16+ Ecam &y — wmeno weTHHIX uncea cpe-
mu 10 cnyvafinerx umces, §2 — YHCIO HEUETHHIX UMCOT, KDAT-
HEIX 3, TO 9MCNO ocTadbHbIX umeed E3=10—& — &y 7 mo

opmyse (2.10) .¢ N =n =10 maxomam
PEi=48=2}=P{§ =4,§ =2,E/=14} =
100 (1)*(1 2(3)4_
— oo (3) (4] (&) = 0083787, &
YacrHenil caydall monmnoMumannmoli cxemsl ¢ N =2 na-
SHBAOT crexmoll Bepnyaau. Haxe gBa Mcxoma Kasmmoro mc-
OBITaHUA B cxeMe Depmyamm Oyiem o603HA9YATH CHMBOJIAMY

1 m 0 mrm HassIBaTH ycunexoM W HeyHadei, a COOTBETCTBYIO-
mue @M BePOATHOCTH — OykBam# p m ¢ =1—p. Ecna p, —
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UMCNO yCUeXoB (MAM umeno eAmEMN) B n membrramuax bBep-
HYJIHA, TO

P{p"n-=m}=Pﬂ(m’p)=C;npmqn—mm m=011a ey I
_ (2.11)
Tlpumep 2.4 IlpoBogurcs n HEe3aBHCHMBLIX OLBITOB, CO-

CTOAIMEX B OJHOBPeMeHHOM moabpackiBanmm k MomeT. Bwi-
YHUCIUTL BEPOSATHOCTH COOGBITHIA:

A = {xora 6s1 ofuu pas Bce k MOHeT BHIIANM repOaMmm},
B ={posro m pas Bce k Momer Brmaiu repGamu}.

Pemenue. [logienne k repGos B ogHoM ombiTe GymeM
Ha3LIBATH YCOEXOM. DBepoATHOCTh ycmexa p = o IIpome

BBIYUCJIUTDh BEPOATHOCTH HpOTI{IBOIIOJIO}KHOTO coOBITHSA

‘A ={3a n ncumrtanmit Bce k Mouer HHE pasy ONHOBPEMEHHO
He BHITIAJNH TepGamu}.

Tlonomxum
C,={B I-M WCHOHITAaHUE DPOW3OIIE]N ycrex}.

Torga A =C,Csy...C,, u mo popmyne (2.6) maxopum
- L 1
P(2) =TIP (@)= (1—5/"
=1 2
Ina seramcnenua P(A) MomHO OGBLIO TaKKe BOCIOIb30-
BaTbca Qopmyaoir (2.11), monoxus B Her m =10, p=£§t q=

1
=1— o TaruM o6GpasoM,

P(A)=1—P(Z)=1—(1—zik)".

Bepositnocts cobmitma B onpenensem mo gopmyme (2.41):
. ~ :
P(B) =Cp (?t)"‘ (1-5172)" . A

Ecaz B <popmyne (2.11) mnapamerp p= p.=A./n, rne
A A (0<A<o) npm n—oo, 10 coritacHo Teopeme Ily-
accona '

. R T S VL
m=0,1,2, ... (242)
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Hpasas wacts Popmuynsr (2.12) acmonsayercs B mpHio-
MEeHHaxX Kak NpalimKeHuoe sHaveHue pepoxTHOCcTH Plu, =
=m} npA GONBIIEX BHAYEHUAX N M MaJBIX SHATEHAAX pP.
Ussecrro (cm. [2], c. 124, Teopema 9), uro mpm moGoMm MHO-
mectse B<{0, 1, 2, ...}

2m
P{u, = B} — Z ———(n,f&)! e "I < np?
me )

(910 MOKEO BBIBeCTH Tamike m3 zajaum 4.107, cM. ra. 4).

HMpumep 2.5. B mapran ms n =200 usmenuil- Kaskpoe
m3fe/e HEe3aBECHMO OT OCTAJBIBIX MOMET OBITH OpaxoBam-
HBIM ¢ BepoAaTHocTh0 p = 0,01, Ouenutsr BepoATHOCTH TOTO,
9TO YACIO W, OPAKOBAHHBIX M3Negdfi B 3Tofl DapTHH PaB-
HO TpeM.

Pemenue. Bemwumma np?=0,02 mana. B xauectse
HPUOIHKEHHOT0 3HAICHUA HCKOMOI BEPOSATHOCTH MOMSHO HC-
M0Jib30BaTh HpeleNIbHOe 3HAYEHMe B (2.12) (reopemy Ilyac-

cona) ¢ A=np=2: P{p,= 3}~ —23—' e % Ilo Tabm. 3 (c. 308)
HaxoauM umciosoe sHauenme: P{p, =3} = 0,18045... Tou-
ng 3HaUeHHEe BEPOATHOCTH MOYKHO Haiita 1o QopMyne
(2.41):

P {un = 3} = C2y (0,01)3(0,99)197 = 0,181355. .. A

IIpusemem ¢opmynuporkm psyx reopem Myaspa —
Jdanaaca.
Jloranxsman teopema. Ecau n-—>-o, p=const,

0<p<1,0<01<:cn,m=£]"75_[—_2[—)<02<oo, mo
P {tn = m} = ——— ex (1 4 o L (2.13)
e Vamnpg P72 Val)l =

PABHOMEDPHO RO 3HAHENUAM T, m = [y, Co].
Hurerpanvmas reopema. Ecau n— o, p=const,
0<p<it, 7o

“,

P{xl<%<x2}*‘§f5 A (214

*q
PABHOMEDPHO NO Iy, X3 (—o0 < x) < 1y < ),

Ipassie uactu Popuya (2.43) u (2.14) maioT xopoliee
npubamkenue, KOT[ila 7 AOCTATOYHO BEJHKO, 4 P M ¢ HE
ouens OmsxE K myd. Yacto nOpMANbHBIM NPHOIHIKeHHEM
noap3yioTess mpu rpg > 20, Ommbra OpH HCIONb30BAHHE
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HOPMAaJbHOTO ﬂpHGJII(I)KeHH}I MOJKeT = yBeJH4YuBaThCA U3-32
JUCKPETHOCTA JOoIpe/elIbHOI0 pacnopefesienus (CM. 3aga=

un 2.61, 2.62). Dra omwubxa mmeer mopamox O(1/Ynpg).
Ilpupenennsie 3aMeuyaHHA OYeHb OPHOIIKEHHB W HOCA?
CKOpee KaueCTBEHHBIN XapaKTep.

Ipenensnoe Boipaskensme B (2.14) Jerxo MOMKHO BEIPA=
3UTH 4epe3 3HAUEHUs OJHOH H3 QYHKIUH

@) = 7= [ e au, o, =_712:n§e-“2/2 du.
—00 0

Jlas BeuficieHHs UpefelbHbLIX Bhipaskenmii B (2.12) m
(2.14) Moo ucmombzoBath Tabiu. 3 m 1. A

B kadecTBe IpEMepa, WIIIOCTPAPYIOMET0 HCOOIH30BAHIS
HETErpPajJbHON TeopeMb!, PACCMOTPHM HpuMep 2.5 ¢ H3MeHeHs
HEIMH 3HAYEHUAME [apaMeTpos.

Mpumep 2.6. B napruu u3 n = 22500 mspeanis, ram«
[oe W3JeHe He3aBHCHMO OT APYrux Moier ObTh GpaxoBaHs
ubiM ¢ BepoaTHOCThIO p = 1/5. Haiitm BeposTHOCTH TOrO, YTO
YHCAO W, OpaKOBABHBIX W3fendii sawmioueno Mmemxpy 4380
u 4560. ,

Pemenne. 3mauenne npg= 3600 seidxo, no3TOMY
MOKHO.  BOCIOJIB30BATHLCA  HOPMAJBHBIM  OPHGIHKeHHEM
(2.14). Boiurem np = 4500 u3 Tpex uacredl HepaBeHCTBA

4380 < p, < 4560
o IoJyumBIIeeca HEPABEHCTBO MNOJeJNM NOYWIGHHO Ha
¥rpg = 60:

B, — np
—2 < ——<1.
Vnpg
Wcnoapsys (2.14), nonydmm .
< [ ‘ Wp—1P 1 ’ _El—
Vg Vin J,
Tax kar .
1 x% xz x2

2
% drd — Je—;dx=®0(1)+(1)o(2),

L 5 e *dz—=—
12x Von Vin ,

—2
1o (em. Tabi. 1, ¢. 306—307).
P{4380 < p, < 4560} = 0,3413 + 0,4772 = (0,8185. A

Wuorga B 3ajgauax Tpedyercs yRazaTk OTPe3OK, B KOTO-
poM ¢ 3aJaHHOl BePOATHOCTLIO JE/KAT SHAYEHUA YUCIRA YC-

EX SN

3 A. M. 3y6xoB 1 Ap, 33



nexoB p.. B sTom cayuae mympo maxommrs pelleHns ypas-
Hermit Bufa 1 — @ (z)=q W cTpoUTH WO HEM OpuOAMKeRnA
A MCKOMOTO OTpeska. B rTa6i. 2 npmBemens Benmummni Ua,
oupenensemeie paBeHcTBOM . 1 — @ (u,)=a. Ilpn mammumm
MUKPOKANBKYAATOPA [JIA -BHIYHACJICHAS @(zr) 71 u, MomHO
TaKie IOTb30BATHCA HPUGIMKEEHBIME (opMynamu *)

©0

2 ~u?/2
Pr=2(1—®(2) = _53 s —
VZn 4
(832 4- 351) = - 562 '
- eXp{—" 703/z - 165 }»- 0<z<5,5

((4y + 100) y + 205) 2 L
= V((2y+56)y+192)y+131» 210" P, <1,

e y=—InP, B ykrasamHWX uHTepBATAX 3HAUCHHI
z # P, orHocmresbHas ommGka mepBoil opmyanr mHe
npestimaer 0,042 %, a a6comornas ommbka Bropoi —
0,00013. Ina smavennmit x m P, aemamux BHe YKa3aHHBIX
HHTePBAIOB, MOKHO HCIONL30BATh NPUOIMKeHHbEe (HOPMYIiT

2 1 2t 0,94
sz: VI_I-“; ex.p {-—-2— —?}1} x> 515,}

(Qy +280)y +572) y 11s .
’EV WF i@y res » 107 <P<<2-1077,

e y = — ln P,.

Bo mmormx samauax npumxomutes paccmartpmsath Gecwo-
HEYHEI® IIOCTEeN0BATeNbHOCTH HCNHITAHAA. B atoM cayuae
[oJIaraT

Qu={(i1, &2, ...): h=l4, 2, ..., N}}, (2.15)

c-anreGpa cobnituit S mopospmaerca coGHITHAME BHEAA

k‘oetk , . . . . . N
7 J'l:lnafnn = {(1’11 12" .. '): Zki = ]1,7; Ty I’hn = ]n}' (2'16)

B cnyqae mesasmcmmuix wensiranmit
k i liJk
P {Ajl‘liisjnn} = p]i s pJn' (2.17)

PasemctBa (2.17) opmosmauno ompenensior BEPOATHOCTE HA
S (em. [5]).

*) Cum:Derenzo S. E. Approximations for hand calculators
using small integer coefficients / Math, Comput,— 1977, —V, 381,
N 137.— P. 214—225,
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Opumep 2.7. Halita BepoATHOCTH TOTO, 4TO B CXEMO
Bepayaau nepsbiif ycnex HOABATCA B k-M HCHBITAHAH, eCIH
BEPOATHOCTh ycIeXa B OTAEIbHOM NCHHITAHAH DaBHA p.

Pemenue. Coonitne A,= {nepssiii ycmex moABmicA B
k-M wmcusiTaHWHM} ONpENeNIAeTCs HCXOofaMé B Kk MepBEIX HC-
peitapasax. Ilycrs coOuiTme : ‘

C.={B {-M HCOHTAHAE BACTYNAI ycmex}.
Torna o
' Ah = CIC2 TR ah-lckv

u no dopumyne (2.17) maxommMm
P(A,)=P(C1)P(Cs)...P(Ca1)P(Ch)=¢"""p. A
ITpusenem eine ABe QOPMYJbI, IOJNE3HBIE B TeX CIydYaAx,
KorJa 3aJaHBl WJIH MOTYT OBITH JIETKO BBEIYACIEHE YCJIOBHBI®
peposTHOCTH. - Ecim coGsirasa By, By, ..., B, nomapHO He«

copmectanl 1 B UBU...UB,=Q, 10 muaa mawboro o0l
Tua A mmeeM :

P(4) = é}l P (By) P (4] By) 2.18)

(Popmysa noanoli 6epoATHOCTU) W

P (B[ 4y = )" (A1P0)

EIP (Br) P (41 By) -

m = 1@ . e oa,nj (2‘1‘9)

"(opmyaa Baiieca). :

Hpumep 2.8. B amnx, cogepsxamuit 8 mcOpaBHEIX H3-
Reamii, [o6aBaeHO 2 M3[eNHA, B3ATHIX CO CKJIAjfa; M3BECTHO,
uTo [0iA GpaKOBAHHBIX H3MleNdii Ha CKIafge pasHa 5 %.
HaiiTés BepoSTHOCTH TOro, 4T0 B3ATOe HAyAAYy #3 IHOHOJ~
HeHHOTO AIMKA m3jienre He GyneT OPaKOBAHHEIM.

Pemenune. Onpenernm cobuitus A, Bo, By, B

A = {usfenne, B3ATOe W3 IOUOIHEHHOTO SIIUKA,
He GpaxoBamnoe},

B, ={n3 aByx mapenwmii, [06aBIeHHLX B AMUK,
k 6pakoBamHBIX},

k=0, 1, 2.
Ouermano, uto BoUB UBy=Q m B.B=9 (k+1).

Mokno BoCIONIB30BaThCA (POPMYNOH NOTHOK BEPOATHOCTH
(2.18):

P(A)= P (Bo)P (A1Bo)+ P(B))P(A|By)+ P (By)P(AIBy).
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Ecom wpouszomnoe coGsitme B,, To B smumke m3 10 H3xerni
k 6paxopaHHEIX, cJiefloBaTelibHO,

10 — &
P(A]By) = =,

k=01, 2.

Ilpm sriGope mamoro wmcna msmenwit w3 Gonbmoit nap-
THU cxeMbl BEIGOpa Gea BOBBDAlleHHA W ¢ BOSBpPALLEHHEM
UMeIOT (JW3KHe BEPOATHOCTH HCXOJIOB (cM. samauy 1.18).
Cumras nosToMy, WTo Kammoe M3 KOGABIGHHEIX A3REINH
HE3aBUCUMO OT NPYroro Mo)<eT GHITh GPaKOBAHHBIM ¢ BEpPO-
araocteio 0,05, maxomum

P(Bo)=0,95%, P(B;)=2.0,95-0,05, P(B3)= 0,052

TaxmM oGpasom, .
Pmpqu4+znﬁMw&%+Q%%%=q%.A

Opumep 2.9. Uz ypum, cofiepameit 3 Geaslx m 2 gep-
HEIX IMapa, DO cxeMe BbiGopa Ges BosBpamerma oToGpaim
2 mapa. Ilap, Basroii HayRady M3 9THX [ABYX, OKa3alcH
GeaniM. HakoBa BeposaTHOCTH TOTO, 9YTO BTOPOIl MIap ToMKe
Oexnrit?

Pemenne. Onpenennm cobuirus

B,={cpenm n1Byx OTOGPaEHBIX W3 yPHH mapos k Geanx},
k=01, 2

A = {map, B3aTeil Hayjauy W3 ABYX OTOGPAHHBIX, Gebrit}.

Yenosnywo sepoarmocth P(B3lA4), rotopyio TpeGyercsa maii-

TH, MOXHO BhIYHCAUTH 1o ¢opmyne Baiteca (2.19):

P (B)P (418,
I A L Iy A e A L T RN ER S AL ZIV AT

Bepositnoctn, cBA3anHble ¢ H3BIEYEHHEM JBYX mapos n3a
YPHBI, Ha#ieM ¢ NOMOINBLI0 KIIACCHYECKOTO ONpefesenus Be-
POATHOCTH:

c; clcl c?
P(Bo)=E:-=O,1, P(Bl)=—(j,72=0’67 P(Bz)=c—: = OJ,3‘
5 5

5

Tax sxe ompenensioTcs yCIAOBEbIe BEPOATHOCTH, CBA3AHHBIE
¢ H3BlieYenHEM OHHOro IIapa M3 ABYX OTOOpaHHEBIX:

P(41Bo)=0, P(A4lB,)=0,5, P(AIBy)=1.
Suaunr,

0,3 1
P(By14) = G,1.0F0,60,540,3.4 _ 2° A
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++'§ t. YeaoBHBIE BEPOATHOCTH

B sagagax 2.1—2.6 BeposATHOCTHOE HPOCTPAHCTBO CYHTA-
eTCH BadaHHBIM; AJfA BHIUMCIEHHAS YCJIOBHHIX BepoOATHOCTEd
HY’KHO HCHOJB30BaTh opmyny (2.1).

2.1°, U3 muoxecrsa umcex {1, 2, ..., N} mo cxeme ciay-
yalimoro Bbifopa 0e3 BO3BpAIleHAA BBIOHPAIOTCA TPH YHCJIA.
Haiitn ycjioBHYI0 BEpOsSTHOCTh TOTO, YTO TPeThe UHMCJIO IHO-
gajfer B WHTepPBaJ, OGDPa30BAHHBI NePBBIMEH [BYMdA, ecam
H3BECTHO, 4TO [ePBOE UMCJIO MeHbIle BTOPOTO. :

2.2°. Bpomeno aBe urpaisbubie Koctd. Ilpegmonaraercs,
yTo BCe KOMOUDHAIMA BHIHABIINX OYKOB PABHOBEPOSATHBL
Haiity ycaoBHY0 BepPOSITHOCTH- TOTO, 4TO BHINAJNU [BE s«
TEPKHU, ec]:W H3BECTHO, YTO CyMMa BHINABIIAX OYKOB [@JNHT-
¢4 Ha OATh. v

2.3°, 1z 100 xaprouer c¢ umcaamm 00, 01, ..., 98, 99
ciyuaitno seibupaercsa ogsa. Ilyets m # g — cooTBercrBeH«
HO CyMMa M OpousBeferme nudp Ha BHIOPAaHHOH KapTOUKe.
Haiita Pln; =ilny =0}, i=0,1, ..., 18. '

2.4. s ypuni, copepmameit M Geamix m N — M qepHBIX
[IapoB, NOCTE0BATENbHO 6e3 BO3BPAIeHNs U3BIBKAIOT 1 MIas
pos. Ilycrtb AP ( AY) — coBeiTme, cocTosumee B TOM, 4TO i-if
map Obla uepmbiil (Gesprit). Memonbays KiaccHueckoe ompes
fedenme ciayuaiinoro BeiGopa (ri. 1), maiita

P{ag*|al4® .. APl e =0,1.

2.5. Pemnte 3amady 2.4 B ciaydae BHIGOpPA ¢ BO3Bpalie«
nmem (cMm. seegenume K . 1, (1.3)).

2.6°. Cayuafmerii BeIfop ABYx mopmHOMectB A, u Ay u3
muoxectsa S ={1, 2, ..., N} upoussojurcsa Tak 3e, KaK B
B samaue 1.23. Haiitm ycaosmywo sepostmocts P{lA;l =1,
|4yl =131 A; N Ay = D} roro, uro MuOMecTBa A; u Ay co«
¢T0AT M3 [; W lp dIeMEeHTOR COOTBETCTBEHHO DPH YCIOBHH,
yT0 A; M Ag He TepeceKraoTCs.

B sagauax 2.7—2.11 npegnonaraioTca 3aJaHHBIME yCJIOB-
Able BEPOSTHOCTH; OPH DEIIeHHA HCIOJb3YIOTCA (HOPMYJIbL
(2.2), (2.3).

2.7°. Cpexm 25 »K3aMeHANMOHHBIX OWIETOB 5 «X0po-
mux». J{Ba cryjenrta 1o ouepenn GepyT IO OJHOMY OmIeTy.
Haiite seposaTHOCTH TOrO, YTO: ~

a) OepBuIfl CTYZeHT B3] «Xopomnii» Guier,

§) BTOpOH CTYHeHT BasJA «XOPOMEil» OmIieT,

B) 00a CTyleHTa B3AMH «XOpOINHe» GHIETHL,

2.8°. Jlma wrpoka moowepefHo u3BIeKaoT mapsl (6ea
BO3Bpallenda) @3 ypmB, copepRameid M Geasix w N—M
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9ePHBIX mapos. BemrpriBaer ror,; KTo nmepssiM BEIEET Genanilt
map.  Mcnonwaysa gopmyny (2.3), HaliTH BepOMTHOCTH BbI+
UTDHIINZ DEPBOrO yYacTHHKa, ecid: a) N=4, M =1; ) N=
=3 M=1,8) N=7, M=2

2.9°. M3 ypaw, conepsameii M Gemsrx m N — M weprsrx
HIapOB, o ofHOMY 0e3 BO3BpAINEHUA H3BIEKAOTCA BCE MIa-
pei. Vcnonbsysa onpefiesesne ciyvaitHOro BeIGOpA B TepMH-
HAaX YCJIOBHBIX BEPOATHOCTEH, HAUTH BEPOATHOCTH COGHITHI

A, ={k-it map Gemprit},
B, ={k-it u -t maps Gexre}, i
C,, 1= {k-it map ueprslit, a I-#i Gexwiit}.

2.10°. W3 ypusl, comepmameit 3 Geawix mapa, 5 YePHHIX
M 2 KpacHHIX, B HIrPOKa IOOYEPeJHO H3BIEKAOT [0 OXHO-
My miapy Ge3 BosBpallleHHs. BHIMIrpEIBaeT TOT, KTO HepPBHIM
BbiHeT Geantii wap. Ecam mnoasisercs KpacHbli map, To
obbsBasierca mmuba. Ilyecrs A, = {Buurpeiaer urpor, ma-
vapmaii wrpy}, A, = {Bmimrpsisaer Bropo#t yuacrammk}, B =
= {urpa saxomumnace sumusio}. Haitrn P(4,), P(4;), P(B).

2.41°, W3 ypusi, copepmameirt N; Gemsix mapos, Ny yep-
HBIX U N3 KPacHBIX, IOCIEAOBATENBHO (3 BO3BDAIGHNS W3-
BIEKAIOT IIApbl [0 TexX HOp, MOKa He MOABUTCA KPaCHHIN
map. Wcmonesya ¢opmyny (2.3), maittm BeposTHOCTH cile-
JAyIOMuX COGHITHIA:

1) BEIEYTO 1y GENBIX MIAPOB W Ny UEPHHIX;

2) He MOABWIIOCH HA OXHOTO GENOro mIapa;

3) Bcero BhiEYTO k mapos.

2.12°. Us ypus, copepxameit ¢ Geasix m b depEbIX ma-
POB, /[Ba UIPOKa M3BJEKAKT HIapsl DO ouepeiu. Brerurpsisaer
TOT, KOMY paHbIle nounapgaercs Genamd map. Halitm seposar-
HOCTb BHIATPHINIA HEPBOTO- HPOKA B CJAYYafAX; KOrAa HIapPHl
H3BJIEKAIOTCA: )

a) 00 cxeMe PaBHOBEPOSATHOrO BHIGODA ¢ BO3BpAINEHHEM,

6) 1o cxeMe PaBHOBEPOATHOIO BHGOpa (03 BO3BpALIEHHUA.

2.13°, Us ypusl, comepirameit a Geasix m b YepHBIX ma-
POB, TPH HIDOKa M3BIEKalOT INapsl [0 odYepend. Brmrphni-
BaeT TOT, KOMYy paBbile moHajgaerca Oexwit map. Halrm
Bepoataocta Py, Py, P3 semrpeima 1-ro, 2-ro, 3-ro mrpoxos
B CIy4aAX, KOTMA MIAPH H3BJIEKAIOTCS:

a) 10 cXeMe PaBHOBEPOATHOrO BHIGOpa C BO3BpaNIeHHEM,

6) mo cxeMe DPaBHOBEPOATHOIO BEHIGOpPa Ge3 BO3BpamleHMUS,

2.14, Ha ocramoBky npuGHBAOT aBTOGYCH MAapIHIPyTOB
1, 2, ..., k. Homepa nocuepoBarensao NpEGHIBAIOIIEX aBTO-
6ycoB DonydaoTCs IO cXeMe paBHOBEPOATHOro eeiGopa ¢
BO3BpAlleHHEM M3 YDPHEBI, cojepifamiefl wWapnl ¢ HOMepaM:
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1, 2, ... k. Haittm BeposTnocts P, TOrO, 9T0 10 NOABIEHWHA
aprofyca Mapmpyrta 4 HM Ha OAHOM H3 OCTAJbHBIX MApHipy-
ToB He mpHAeT Goiee ommoro asrobyca. Ilpm xkakoM MumH-
MaJgpHOM Kk == 2 DTa BEPOATHOCTH MEHbBIIE 1/23

§ 2. Hesasucumocts cobpiTnii

B sagauax 2.15—2.19 npepmosaraercda, 4TO 3aaHO Be-
POATHOCTHOE IPOCTPAHCTBO; TPeOyeTCs BHIACHATDH, 3ABHCHMbI
§AR He3aBHCEMEl HEKOTODble COOBLITHA. ,

2.15. Bpomesns nse urpanbubie kocth. [TosorxuM

A, = {umcio 0uKOB, BHIUIABIIEe HA HNePBOU KOCTH,
nenuted Ha [},

B, = {umcio 0YKOB, BHIABIIee Ha BTOPO# KoCTH,
neaurcd Ha I},

C, = {cyMMa 04KOB, BHIIABIINX Ha IePBOA B
BTOPOH KOCTAX, AeAMTCA HA I}.

OTupaBisAACh OT KIACCHYECKOTO ONPeAeNeHHs BeDOATHOCTH,
YCTAHOBUTH, ABIMIOTCA JW HE3ABHCHMBIMA CIeyiollne Haphl
cobsitmii: a) A;, By, — npm xo6eix I, k; 6) As, Ca; B) A, Ci?

2.16. Urpansnas Kocth GpomeHa 2 pasa, X; m Xp —
umcia OYKOB, BHIIABOIME NpPE OTAX HMCHBITaHEAX. PaccMor-
pEM coOBITHA

A, ={X, nenurcs Ha 2, X menmtca Ha 3},
Ay = {X, nemurcs Ha 3, Xa nemmrca Ha 2},
Az =1{X, pemarca na Xo},

As = {X, nemarca na X1},

As ={X, + X, nesnrca ma 2},

Ag = {X, + X, nemnrca ma 3}

Haiite Bce mapsl {4, 4}, Tpoitka {4,, 4;, A,} m 7. 1. B3auUM-
HO He3aBUCHMBIX COOBITHIL.

2.47. Cnyvaiinas Touxka (&i, E2) mMeer paBHOMEpHOe
pacupefieleEne B KBajpare {(x1, x2): 0<uz,22<<1}). TIpm
KaKkuX  3HAYeHHWAX r  He3aBHCHMHB  cobmtma A, =
=t — &l =N nB ={&+E<3N

2.18. Co6sitma’ A u B nesasumcumbl. SIBasorest Ju Hesa-
pucaMbiMu cobprras: a) A m B, 6) A u B?

2.19. Cayuaiigaa touka = (E, &) mMeer paBHOMepHO®
pacnpenienenne B kBanpare 0 <z, y < 1. Ilycrs

Al = {gl < %‘}7 Az = {&2 <'1§}z

R (R
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Hoxasars, uro jmoGrie fBa cobritus ma Ay, As, As mesarm-
CHMEI, HO BCe Tp:m coGumtma A,, Aj, Ag sasmcmmil. famior-
¢A I¥ 3aBECAMHIMA cOGHITAA AA; 1 Ag?

2.20 (cm. 2.19). O6o6man npnMep, NPHBeAeHHLIH B mpe-
BHaymeldl 3agave, DOKasaTh, 4TO AJA JNIOGOr0 IeJoro n =>4
cymecTByer coBokynHocTh {Ai, ..., 4.} coburrait, o61agaio-
Ias CAeAyIOMUME CBOHCTBAMU: :

a) co6eitus Ay, ..., A, He sBIAOTCA HO3aBUCHMBIMHA,

6) npm ynanenunm ms Ay, ..., A, 11060r0 COBBITHA 0CTAIO-
IIasACA COBOKYIHOCTH COCTOUT M3 HESABMCHMBIX COGHITHIL.

.2.21*. Cobmrrun Ay, Ay, ..., A, yHOBIETBOPAIOT YCIOBHAM

i
P{Ai}=pi’P{,nlAj}=p1"'p‘ia i=1121‘°'$n'
= .

fsnaerca mm {4y, ..., A.} coBOKymHOCTHIO HesaBmCHMEIX
cOOBITHI?

2.22*, TIpocTpaHCTBO BJIEMEHTAPHEIX COGHITAN £ COCTOMT
u3 n saementos. IIpm karkux k ma mogMEOKecTBax € MOMKEHO
ONPe/eNuTL BePOATHOCTh P m cobmiths 4y, ..., 4, Tak, gro-
On1 coOerrua Ay, ..., A, 6LIIN He3aBHCHMBIME B COBOKYIHO-
crm u O0<P(4)<1 (i=1,2,...,k)?

2.23*, IIpocrpancrso sieMeHTADHHX coBmTRHE Q cocTomT
w3 n =>4 sneMmenton. IIpm Kakmx k MoMuo Tak onpejennTh
Ha mofMuOKecTBax Q BepoATHOCTL P @ cobuitma Ay, ..., 4,,
aro 0 <P(4,)<1 (i=1, ..., k) n coGuitas Ay ..., A4,
DONAapHO HERaBHCHMDI?

B sanauax ¢ 2.24 no 2.28 npeanonaraetcs mesaBACHMOCTE
HEKOTODBIX COOBITHI; TpeGyeTcs BHIHCAATL BePOATHOCTH
Apyrux coOnITnii.

2.24°, Yupomennas cucTeMa KOBTPOAA W3TONMH COCTORT
U3 IByX HE3aBHCHUMbIX IPOBEPOK. B peaymerate k-#i mposep-
x¥u (k=1, 2) mapennme, ynomaereopsiomee CTaHAapTy, OT-
GpaKoBbIBaeTCA ¢ BEPOATHOCTLIO B, a GpaKOBaHHOE M3LEIHS
IPUHUMAeTCH € BEPOATHOCThIO o Mapnenme mpunmmaercs,
ecinm oHo mpomuio o6e nposepku. Ha#itm BepoaTtHocTn co-
OriTmit:

a) GpakosamEOe m3jexme GyneT NPHWHATO;

6) manenwme, y/OBIeTEOPAIOUIee CTAHAAPTY, Gyaer orGpa-
KOBAHO.

2.25°. WsmepmTenbnoe yeTpoficTBo COCTOMT 3 AOBYX LIpH-
Gopos. Bepoarmocts Gesorkasmo## paGotwm k-ro mpmGopa sa
paccMaTpHBaeMHi nepmoa BpeMenw paBHa 1—a, (k =1, 2),
Ouennts BEpOATHOCTL p TOro, 4T0 062 opubopa Gynyt pas
6oTaTh:
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&) eCiE IOJOMKH TIPOMCXOAAT HE3ABHCHMO; :

6) ecaum HHYEro He HM3BECTHO O 3aBHCEMOCTH MeMIAy IoO-
JOMKaMH BTEX OpuGOpOB.-

2.26° (em. sagawy 1.38). JIBa dwemoBeka Kymmim 1o Of-
HOlt KapTouke Jsoreper «6 m3 49» m HeszaBmCEMO APYr OT
gpyra ormeTmau mno 6 mnomepos. Haittm BepoaTHOCTE CoO-
OBITHI: ’ '

a) KaysmsIfl HOJYYMT MEHMMAJBHBIA BHIETPHIIN

6) KasKABIA MOJNYYAT KaKOH-TMGO BHIMIDHIIIL

2.27. DieKTpUuecKas Telb COCTABIGHA H3 2JIeMEeHTOB A,
k=1, 2, ..., 5, mo cxeMe, mpusefenHOil Ha pmc. 4. Ilpm

Puc. 4

BHIXO[le W3 CTPOA JI0GOro BIEMeHTa IelMb B MECTe ero BKIIO-
YeHHA pPa3pHBAaeTCsA. BepOATHOCTH BHIXORQ H3 CTPOA 3a JaH-
BBl mepmon 3iementa A, pasHa p, k=1, ..., 5. IIpegmo~
JaraeTcs, YTO 3JEeMEHTHI BHIXOIAT MIU HE BLIXOJAT W3 CTPOA
HE3aBHCAMO APYr or jppyra. Haifitm BepoaTHOCTH COGHITHA

C = {3a paccMaTpuBaeMbiil HEPHOJ MO IENMW MOKET
OPOXONATE TOKJ).

2.28°. Ilo nmenum TUpPOMSBOAMTCA I HE3AaBHCHMEBIX BBICTP-
n08. BepoaTHoCTh HONafaHUA TPH i-M BHICTPEJ® DaBHA P,
i=1, ..., n. HailiTu BeposTHOCTHL TOrO, YTO IIPDH X BHICTpe-
nmax Gymer He MeHee NBYX HoNajfaHM:IL

§ 3. Dopmyna noxnoil BepoATHOCTH

2.29°, B nmepsoit ypue maxomartca 1 Genbiit m 9 depHwix
mapos, a BO BTOpPoil — 1 uepHbt m 5 Gexsix mapos. U3
KamIo# ypHE 1m0 cxeme chiyuaiimoro BriGopa Ge3 BO3Bpamie-
HHA YRQJIWJIE OO ONHOMY IIapy, a OCTaBIIHeCs IHaphl CChHI-
naau s rtperbio ypmy. Haftru BeposTHOCTB TOrO, uUTO AP,
BLIDVTHI# M3 TpeTbell ypHBI, oKasKeTcd OeJEHIM.

2.30°. B nepsoft ypre nexur 1 Gensrit orap m 4 KpacHBIX,
a Bo BTOpo#l — 1 Gennlli w 7 Kpacsbix. B mepmyio ypmy no-
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GaBngoTca npa mapa, ciydalimo BHIGPAHHEIX W3 BTOPOIX
YPHBL

a) Halita sepoaTHOCTL TOrO, 90 mMap, BHGpamHH &3
[onoJHedHold nepBoll ypHEI, GyaeT GeaniM. '

6) Ilycrs ma somonnenHoli mepsoil ypEm m0 cxeme cly-
Yailooro BHIGOpa € BO3BpallleHHEeM m3BJAEKAOT K mapos,
Hailtn BeposTmOCTH TOrO, 4TO0 BCE OHH Gynyr Geuanimum,

2.31°. Ws ypmm, conepmamed 2 Geamix @ 3 YePHBIX Iia«
Pa, Haynady WBBIEKAIOT 2 mIapa W H00ABJIAOT B YPHY ONHH
Geawii map. ‘

a) Haitte BeposTHOCTE TOrO, WTO mOCTE BTOrO HayAauy
BHIOpaHENLI B3 YPHAE LIap OKasKeTCa GesniM.

6) Ilycts m3 ypus mo cxeme cayuaitmoro BEIOOpa ¢ BO3-
BpamenaeM wuspiexaior k mapos. Haiitm sepoarmocts Toro,
uTO BCe OHM OeJnie.

B) Hafitm 1y e BepoaTHOCTB, uTO B o. 6), gaa cxemsl
BbIOOpa Ges3 BOBBpamleHAH.

232°. B nymrte npokata mMeerca 10 TeJEeBU30POB, AIA
KOTOPBIX BOPOATHOCTL MCOPaBHOH paGoTH! B TeuyeHwe Mecsia
pasra 0,90, m 5 Tenesnsopos ¢ amasorugnoii BEPOATHOCTHIO,
paemoii 0,95. Haiita Bepoarmocts Toro, uto msa TelieBUaopa,
B3AThIe Haylady B OYHKTe OpOKarta, OyayT paboTaTh mc-
OPaBHO B TOYEHME MeCANa.

2.33°. B onmo#t ypme comepmurcs 1 Geanidi m 2 4epPABIX
mapa, a B papyrod ypme —2 Geamx m 3 uwepHbIx
mapa. B tpetsio ypry raamyr nea mapa, cayvaiino BrIGpan-
HBIX M3 NEPBOX YpHEl, ® JBa INapa, crydaiiuo BEIODaHHKIX
73 BTOPOIi.

a) HaxoBa BepoATHOCTH TOro, 4ro mIap, E3BIEYCHHBIH u3
TpeThell yPHEL, 6yner GeaniM? :

6) Hai#ita BeposTHOCTH TOro, 4To HpE BHIGOpE © BO3Bpa-
IMeHAeM W3 TPeThedl ypPHH BYX IMApOB OfMH @3 HAX Oyaet
GexbiM, a APyroil — 4epHEIM,

B) Haiitw 1y ixe BepoaTHOCTB, 9T0 B 0. 6), Aia cxemm
BbI0opa 0e3 BOsBpaleHus.

2.34°. Mapenms mocrymaoT Ha UpPOBepKy, ONUCaHAYW B
sanave 2.24. Ilpenmonaras, uTo wasfoe H3feNMe yNOBIOTBO-
pAeT CTAaHNAPTy € BEPOATHOCTHIO p, HAHTH CHOAYIOMHe Be-
POSITHOCTH:

a) BEPOATHOCTh TOrO, 9TC NOCTYHHBIIEe HA IPOBEPKY
n3jeine #e Gyner orépaKoBano; ‘

6) BepoaTHOCTE TOro, 4TO HEOTGDAKOBAHHO® M3Me.uo
YAOBNETBOPAGT CTARJAPTY. .

2.35°, Wa ypam, comepmameti M Genwx w N — M Tep-
HBIX WapoB, yTepAHo r mapos, CpaBHETL BEpPOATHOCTH m3-
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BleUeHns Oeloro mapa: a) A0 yTepm; 6) ‘mociae yreépm HpE
r=1; B) mocxe yrepu npm r> 1.

2.36. Orpesox [0, a] cayuaiimoit TOUROH AeiMTCA HA JBO
qacTH, M3 KOTOPHIX Ciy4afiHO BEIGEpaeTcsa OfHA 9aCTh. O6o-
HAMM 1 MEHY BHOGpammoil wacrm. Hairm P{n<a}, 0<
< z < @, npefmoJarag, 4To KoopAmHATa § CIyYadHOH# TOUKH
paBHOMeDHO pacmpefielena Ha orpeske [0, a] m BeposTHOCTH
BHI6Opa 060l B3 DOJyYeHHEIX dacTedl OTPe3Ka OMHAKOBEL

2.37. Tlpm nepeiwBaHMH KPOBW HAN0 YYUTHIBATH IPYIIIHI
KpoBH MoHOpa u GoabHOro, UeloBery, HMeIOIIEMy UeTBEPTYIO
rPYNNy KPOBH, MOKHO NEPeNNTh KPOBh JI0GOH rpymmeI; we-
JIOBEKY €O BTOPOHl mJA TpeTbell IPYINOd KPOBH MOKHO Hepe-
JUTh KpOBb AmOO TOH JKe IPYNRNEI, JuG0 NEPBOil; TENOBEKY
¢ mepBofi rpynmoil KPOBH MOMKHO LEPEJTHTE TOJLKO KDPOBb
nepsoii rpynusl. Cpepm Hacedxemma 33,7 % mMelOT nNEpBYIO,
37,5 % — sropylo, 20,9 % — tpersio m 7,9 % — wersepryio
rpyNOE KPOBH.

a) HafiTm BepOATHOCTE TOTO, YTO CIyYadHO BBATOMY
GOIBHOMY MOM{HO IEPeJUTh KPOBhL CIydYallHO B3STOTO JOHOPA.

6) HaiiTm BepoATHOCTL TOr0, 4TC HEPEIABAHHAO MOJKHO
OCYINecTBATh, €CIM HMeIOTCA ABa NOHOPA; TP AOHOPpA.

2.38. Bo BpeMsa mCHOBITAHUA GBHIIO YCTAHOBJIEHO, ITO B«
POATHOCTh 0(€30TKa3HOro cpabaThHBaHWSA pejle NpH oTCyT~
crsum noMex pasra 0,99, npm neperpese — 0,95, npu BnGpa<
num — 0,9, mpn suGpanmm m neperpese — 0,8. Haiitu Bepo<
ataocTs P| oTKasa 9Toro peje mpd paboTe B KAPKHEX CTPaHaX
(BeposTHOCTL meperpesa pasHa 0,2, BeposTHOCTH suGpa«
nnz 0,1) m BepoaTmocts Py oTkaza mpm paboTe B MePeNBHMK«
noit nmaGopatopum (BeposaTHOCTh meperpesa 0,1, BepOATHOCTH
pu6pammn 0,3), npeamosaras meperpes m BAGpanai0 Hesas
BUCAMBIMA COOBITHAMA. ‘

2.39 (cm.-2.38). Hafity rpaHmms!, B KOTODHIX MOTYT H3+
MeHsAThesI BepoATHOocTH Py m Py B mpensinymieil 3ajade, ecik
0TKa3aThCsl OT OPeJUOJOKEeHHsT O HEe3aBUCHMOCTH Ieperpesa
n prGpanuu. N

2.40°. Wmeercss uate ypa. B 1-#, 2-ft u 3-i ypumax mHa«
xonuTes mo 2 Genslx @ '3 depHHIX mapa; B 4-# m S5-i ype
pax —mo 1 Gemomy m 1 uepmomy mapy. Caydaiino BrIGH«
paeTca ypHa W W3 Hee u3BJeKaercd map. Haxosa yciosHas
BePOATHOCTH TOro, 410 BHIOpama 4-s wim 5-a ypma, ecin
M3BNEUEHHLI map oKasancs OeJriM?

2.41. B crpoiiorpage 70 % muepsorypcrnuros m 30 % cry-
pentos Broporo wypca. Cpemm nepoxypcumkoB 10 % nemy-
meK, a CpeInm CTYNeRToB BTOporo Kypea — 5 % rnemymiex.
Bee mepymim mo odepesm AekypaT Ha KyxHe, Haiitm Be«
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POATHOCTH TOTO, YTO B CAYYalHo BHIGPAHHBIA AEeHL Ha KYXHE
ReKYPHT HePBOKYPCHUIA.

2.42°. Ilo wamany cBs3: mepenaeTcsA OfHA H3 LOCIeI0-
BaTesabHOcTelt OyxkB AAAA, BBBB, CCCC ¢ BeposarnocTamu
Pi, P2, ps (pi1+ p2+ ps=1). Kampan nepenasaeman Gyxsa
OPUHMMAeTCA MPAaBUJIBHO € BEPOATHOCTHIO ¢. M ¢ BEPOATHO-

CTAMHE ?(1 —a) n -2—(1 — O) UpEHAMAeTCA 3a KaKAYI0 na

. mByx napyrmx Oyks. IIpeamosaraerca, uto GyKBH HCKaiKaloT-
¢ HesasmcuMo Jpyr ot apyra. Hafirm BeposTmOoCcTh TOTO,
4910 Gp10 mepefano AAAA, ecan npmasato ABCA.
2.43°. Tlpu peHTreHOBCKOM O0GCIeNOBAHEH BEPOATHOCTH
obmapyxuTh 3a00JMeBaHHEe TYGepKyxe3oM y GOJLHOTO TyGep-
KyaesoMm pasHa 1 —f. Beposarmocrs npmmsarts spoposoro ue-
moseKa 3a Goabmoro paBHa a. Ilycrs foaa Gonpubix TyGep-
KyJe30M TI0 OTHOINEHWIO KO BCeMY HaCeJNeHHIO PaBHa f.
a) Hafttm ycmoBmyio BeposTHOCTE TOrO, 4UTO UeXOBER
B[I0POB, ecIH OH ObII NPW3HAH OOJHHBIM IpPU 0GCIeZOBAHHM.
0) BrrumcnnTs HafilenHYI0 B D. a) YCIOBHYIO BepoaT-
HOCTh W CJHeJYIOINHX YMCJIOBBIX sHaveHuAX *): 1 —§=0,9,
o =0,01, y=0,001. _ _
 2.44°, Orpen rexuumdeckoro xomrposia (OTK) mposommr
COPTHPOBKY BBIIYyCKaeMBIX B3aBOAOM mpmGopos. Kammnrit
npubop HEe3aBMCHMO OT OCTAJBHBIX HMeeT HeeKTH ¢ Bepo-
arsocteio p. IIpu mposepxe B OTH manwume gedertoB 06-
Hapy;KHBAaeTCA C BePOATHOCTBIO «; KPOMe TOro, ¢ BEPOSAT-
HOCTRI0  HCHpaBHBIE NOPEOOD TUPW NPOBEPKE MOKeT BeCTH
ceba kak nedexTHsil. Bce mpmGopsi, y KOTOPHIX Opm Ipo-
BepKe OOHApYMeHH OTHJOHEHHUS OT CTaH[apTa, GPaKyOTCA.
Hafitm BeposTHOCTH g0 TOTO, 4TO He3aGpPaKOBAHHHIH HpHGOP
uMeeT KedeKTH, I BEPOSATHOCTH i TOTO, 9TO 3a0pPaKOBAHHLIN
npuGop mmeeT mederrsl. IIpm kakmx ycrosusx qo> q;?
2.45°. B ypue maxomumres 3 wepmbix m 2 Gesmix mrapa.
Ilepsriit wurpox mo cxeme BhiGopa Ges Bo3BpallleHHA H3BIe-
raer 3 mapa. O6paTHo oH BO3BpaImaeT uYepHHIH mIap, ec.u
Cpelm BHIHYTHIX MIapoB (ojbnle GBIIO0 YEPHBIX; B IPOTHBHOM
caydae Bo3ppamaercss Oenwsrit map. Bropo#t mrpor mocae
3TOTO W3BJEKAaeT ORWMH IDap M [0 ero WBeTY AOJMKeH Yralbi-
BaTh UACJIO GeJbIX MIAPOB CPEAM TPeX IIapoB, BHIHYTHIX Mep-
BEIM mrpokoM. HaftTm ycIOBHYIO BepOsITHOCTH TOro, ¥To y
mepsoro wrpoka Gwrno: a) O Gemsix, 6) 1 Gemstit,-B) 2 Ge-
JHIX- MIapa,— eC’AW BTOPOil MIPOK BHITAINHI Gedsrii map.

*) 3Tm 3madenus OpUBEleHE B Kumre: 3 akc Jl. Crarmermuecroe
onennBanme,— M.: Cratucruxa, 1976.— C. 49,
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§ 4. Cxema Bepnymwm

2.46°. TIposemeno 20 He3aBMCHMBIX HCULITAHUH, Kamaoe
73 KOTODPHIX 3aKJIIOYAETCH B ONHOBPEMENHOM HOIOpAaCHIBAHNY
tpex MoHeT. HaiiTi BepOATHOCTH TOTO, YTO XOTA OBI B OJIHOM
UCOBITAHUN TOABATCA TPU «repdar.

2.47°. Tipm nepemaue coobImenus BePOATHOCTh HCKasMie-
pusa ommoro sHaka pamua 1/10. Kaxoso! BeposTHOCTH TOrO,
yr0 coobmienme m3 10 sHaros: a) ne Gyjer ucKakeHo, 6) co-
HEP:KUT DOBHO 3 WCKaKeHWs, B) cofepsKHT He Goiee Tpex
HeKayKeHuit?

2.48°, UcnolTanne 3ariioyaercs B GpocaHWH Tpex MHr-
paibHEIX Kocteil. HafiTm BepoATHOCTL TOro, 4r0 B NATH He-
3aBHCUMBIX HMCOBITAHMAX DPOBHO [Ba pasa BHIOAJET OO TPH
eINHULEL :

2.49°. HaiitTn BeposSTHOCTL TOTO, 4TO B 21 HMCOBITAHUAX
cxeMBl DepHy/Jm ¢ BEPOSITHOCTHIO ychexa p W HeyAadH
g=1—p nosBuTCcA M- n ycHnexoB ¥ BCe MCOBITAHUS C 9YeT-
HHIMH HOMEPaMH 3aKOHYATCH YCIIeXOM.

2.50°. Nz muomectsa S=1{1, 2, ..., N} cayuaiino n He-
3aBUCHUMO BHIGMpAIOTCA ABa moaMmoecTsa A; m Ap Tak, 4To
KasKIBil aeMeHT w3 S He3aBHCHMO OT APYTHX 3IeMEHTOB ©
BEPOATHOCTBIO p BKIOYaeTCsA B NOAMHOKecTBO “A; W ¢ Be-
posatrocToio ¢ =1 — p me Bruwuaerca. Haiitm BepoaTHOCTH
rore, uto A1 N Ay =9,

2.54°. ITo Toil ke cxeme BHGopa MOAMHOMKECTB u3 S =
={1, 2, ..., N}, aro B 3agaue 2.50, mesasmcmmo BHIOHparOT-
ca r moamuosects Ay, As, ..., A, r=2. Haitrm Bepoar-
[0CTH ‘TOTO, 4TO BHIGPaHHbIe MOAMHOMKECTBA MONAPHO He me-
peceraioTes.

2.52° (cm. 2.50). Us muomecrsa S=1{1, 2, ..., N} me-
saBuCHMO BuiGupatorea r mopmuokects A, A, ..., 4,. Me-
Xauu3M BHIGODA COCTOMT B CJIeAyIoImeM: N060H 3JIeMeHT MHO-
sgecTBa S He3aBUCUMO OT ADYTHMX JIEMEHTOB C BEPOATHOCTHIO
p: BKJIIOYAaeTCA B MHOKeCTBO A; M ¢ BEPOATHOCTBIO ¢i=1—

— p: me BRmodaercss (=1, ..., r). Haiitm BepoaTnOCTH
toro, uro moxmmuokectsa Ai, Ag, ..., A, DomapHO He mepe-
CeKaloTC.

2.53 (cm. 2.50). Us mmomecrsa S={1, 2, ..., N} cay-
qafiHo ¥ We3aBHCHMO BHIGHpaloTes noamuoskecTBa Ay, ..., 4.
MexanwaM BeIGOpa Takoi ske, Kak B 3sagave 2.50. Haitm:
a) PUAN...NAl=k}; 6) PUAU...UAl=Fk), rnre
|B| obosmaTaeT 4mesao 3IEMEHTOB MHOMKeCTBa B.

2.54. Kaswny CeKyHay ¢ RepOATHOCTBIO D HE3aBMCHMO
OT APYFHX MOMGHTOB BpEMEHH IO AOpOre HpOoesKaer apsTo-
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mammnna. Ilemexony mas mepexopma moporm meoGxomumo 3 c.
Haxkosa BepoaTHOCTH TOI'0, YTO NOROINeJIINMH K Jopore mne-
mexo OyAeT 0MHUAATL BO3MOMKHOCTH Nepexoda: a) 3 c;
6) 4c¢;8) 5¢?

2.55. B onnoM w3 MaTueil Ha OePBEeHCTBO MHpa HO IIax-
MaTaM HHYRM HE YYMTHIBAJUCh, M Wrpa ILIa A0 TeX MOp,
[OKa OAUH M3 yYaCTHHKOB MaTva He Habmpan 6 oukos (BBI-
urpsi — 1 ouko, mpomrpeim m HEuba — 0 oukos). Cumras
Yy1aCTHUKOB MaTya O[HMHAKOBHIMEH II0 CHJe, & pe3yJbTATHI
OTHeNbHBIX MIP HEe3aBUCAMLIMY, HAHTA BEPOSATHOCTH TOIO, YTO
Upd TAKAX OPABUJAX B MOMEHT OKOHYaHWA MaTya IPOMI-
paslmii Habupaer k oukoB, k=0, 1, ..., 5.

2.56. OGpabaThiBaeMbie Ha CTaHKe NeTANH COPTHPYIOTCA
mo pasMepaM Ha jABe rpynosl. Kampam ovepemmas neTadn
HEe3aBUCHMO OT OPEJLITYIIUX C paBHBIMH  BePOSITHOCTAMH
nomajaeT B HEPBYI0 HJN BTOpylo rpyunmy. Ilyets B mawan:
CMEHBI JJIA KKIOU TPYNNHl leTaleil UPULOTOBJISHO WO SIII{H-
Ky emroct:n r. Hakosa BepoATHOCTH TOro, 4TO B MOMEHT,
KOraa o4YepeflHyI0 AeTalb OyfeT HEKy[Aa KJACTh, B ApyromM
AmMuUKe 6ymer m fgeraineit? )

2.57°. Tlo kamaxy cBA3n. mepeJalOTCA COOGINeRms U3 HYy-
neit w epmnmn. M3-3a moMex BepOATHOCTL NpaBEJILHOME mepe-
mayx sumaka pasHa 0,55. Jlna nossimenns BeposTHoCTH npa-
BUJABHOH Tepefayvd KaKIbIH B3HAK CoO0IIeHUA MOBTOPHIOT
-n pas. Ilonarator, 4To mocie0BaTeTLHOCTA W3 N OPAHATHIX
3HAKOB B COOOINEHHH COOTBETCTBYET 3HAK, COCTABIAOIUH B
Heit Gonbmumucto. Haiite BepostHOCT: mnpasmabmoit mepe-
favd OJIHOTO 3HAKA DM N-KPATHOM NOBTOPEHHH, eClId n =5,

2.58° (cm 2.57). Hopobpars n Tag, aToGH BEPOSTHOCTE
npaBUNbHON Nepefaylm sHaka Oblna He Menbme (0,99,

2.59°. Ilo ramany csasm nepenaetcs 1000 smakos. Kasx-
ABIA 3HAK MOKeT OBITh WCKa’KeH HE3aBWSHMO OT OCTANBHBIX
¢ Bepoatnocteio 0,005. Hadite npubGnmikennoe smavenme se-
poATHOCTH TOrO, 4T0 GyHET WCKaieno He (oJiee TPex SHAKOB.

2.60°. B raGmmme cayvafimbix wmcen udpsr CTPyIIupo-
Baubl 10 fise. HaitTn mpmGamxenHoe smauenme BeposTHOCTH
toro, 4yto cpenm 100 map mapa 09 BcrpetmTés He Memee
ABYX pas.

2.61*. Ilycts E, — WmCnO yCTexoB B 17 He3aBHCHMBIX mc-
neitanEax bBepmynnu ¢ sepostHOCTRIO yemexa, pasuonn 1/2,

a) C momomeio Teopemsr Myaspa — Jlannaca maiitn npo-
OImKeHHbIe SHAYEHNA

> 1)

Pl|e— 5<%}, o ,.

opz n = 100.
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6) Bruumciauts Te Ke BEPOATHOCTH, 4TO B 1. a), ¢ HO-
rpemHoctbio 1075, mcmonpsya yrounemnyo (opmyay Crap-
JHAHTA. '

- CpasmATH pea3yJbTaTHl DI a) @ 6) W MCTOJIKOBATHL HX.
2.62*, Pemuts mpepsgymyo 3ajady, modaras n= 128,
2.63°. Haiitu npu6am:KeHHOe 3HAYEHNE BEPOATHOCTH TO-

ro, uro wuciao «aesaTox» cpegu 10000 caywaitmbix vumees

saxmioueno Mexcay 940 um 1060.
2.64°, U3 ta6uamnpl CIyYaWHBIX 4Ymced OTOHpaAT qucia,

jexsmgdecs HA 3, Ao Tex mop, moka He HaGepercs 10235 ra-

Kux quced. Halitm npubiamskenHoe B8HaYeHHe BEPOATHOCTH

Toro, 4ro moTpebyerca Tabimma, COfepIHamas He MeHbIIe

2500 gmce.
2.65°. Tearp, sMemaomeil 1000 wesnoBek, mMeeT IBa pas-

neix Bxoga. OKOJO KaskIOro M3 BXOJOB HMeeTca CBoH rap-

nepo6. CroNbKO MeCT HONIKHO OBITH B KasKIOM M3 rapfepo-

GoB mus Toro, uroGsl B cpenneM B 99 cayugasx ma 100 Bce

3pUTENM MOrJIH pasfeThcsi B rappepobe TOro BXOAa, depes

KoTOpHIt omm Bomrnm? PaccMorperh [Ba ciaydas: a) B3pHUTeNn

npmxofiAT mapamu; G) apuTenu NpEXOAAT moopmmouxe. IIpen-

HOJORATH, 9TO BXOABI 3DUTENU BHIGHPAIOT C PaBUBIMH Be-

POATHOCTAMI. : : :
2.66°. B moceaxe 2500 smumreneit. Hasxpenit w3 mux mpu-

MepHO 6 pa3 B MecCsAll €3NMT Ha HOe3fie B TOPOf, BhIOHpas

NHE [0e3[0K 0O cirydaiiHEIM MOTHBAM HEe3aBHCHMO OT OC-

ranbHEX. Hakolf HamMenbllefl BMECTHMOCTHIO HOJsKeH 00ia-

KaTh moe3, uToOBL OH MePEHOJHAJCA B CPeflHEM He dYaIle

opmoro pasa B 100 ameil (10e3X XOJHT pas B CYTKH).:

2.67°. Iycrs 1y — CyMMapHOE YHCIO HOABIEHHA «5» o
«6» B N Gpocamusx mrpaiabuoit kocru. Ilpm N = 1800 mafita
BEPOATHOCTH TOTO, 4To 1)y == 620. .

2.68°. Ise momers: nopGpaceBalor 4800 pas. Hafitm
pubauKeHHOe 8HAYGHNE BEPOATHOCTH TOTO, 9YTO COGLITH®
«rep6 — rep6» moasmrcs Mexbme 1140 pas. ’

2.69°. BepoaTHOoCTh ODONAfaHHA B Nejdb OPA ONHOM BEI+
crpene pasma 0,01. Haiitn npmbimsKenHOe 3HAYEHNE BOPOSAT+
poctu Toro, ato npr 100 smicTpenax GynmeT He Gojblue Tpex
gonajganni,

2.70°. Us ypum, conepameii 1 Genbli m 4 geprbIx ma-
pa, mo cxeMe ciyuafimoro Bhrifopa ¢ BO3BpAIIGHWEM HPOBO+
aatr 2500 uwasnevenmit mwapos. Haitn npubimikeunoe sma-
gen@e BEPOATHOCTH TOTO, 94TO 9HCI0 MoABNeHmE Genoro mapa
sakgoueno mexay 480 m 540.

2.71°. Ha onnoit crpammme 2400 smawos. Ilpm Tumorpad-
cxoM Rafope BEDPOSTHOCTh MCKAMKEHHMA ORHOrO 3HAKa DPABHA
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1/800. Haitrm npuGin:KeHROe 3HAYeHWe BEPOSTHOCTH TOTO,
YTO Ha CTPAHHWIE He MeHee ABYX ONEYATOK.

2.72°, BepoaTHOCTh ycleXa B KasKAOM HMCULITAHOH CXe-
Mul Bepmynanm paBua p. Hafita Beposrtmocts TOro, wro k-it
0 HOPAJKY ycoex HPOMCXOJUT HPH [-M MCOBITAHEW.

B samawax ¢ 2.73 mo 2.78 paccmarpusaiorcs GecroHed-
Hble HOCHe/[0BATEJbHOCTH MCOBITAaHKA. Bocmonab3oBartses
YAaCTHBIM CJIy4YaeM BePOATHOCTHOIO NPOCTPAHCTBA, KOTOPBII
ompeneiserca Qopmyramm (2.15) —(2.17) nmpm N =2.

2.73°. ]iBe wmrpaibible KOCTH GPOCAIOT O BHITAJ MHAS «6»
xo1a OBl Ha onmo# u3 mux. Hafitu seposTmocTs TOrO, UTO
Buepssie «B» moasusiercsa mpm k-M Gpocammm, k=1,2,3,...

2.74°. Ieoe mo ouepepu Gpocaor Momery. BlErphBaet
TOT, KTO HepBuIiM mojyudt «repd». Haditm seposrmocta co-
OBITHIA:

a) wmrpa sakomuurca Ko 4-ro Gpocauus;

0) BHIATpaeT HauaBIUWH Hrpy (mepsEIil Hrpox);

B) BBINTDAaeT BTOPOH HIPOK. :

2.75. B cxeme Bepmynam p — BeposTHOCTH Mcxoma 1 m
¢ =1—p—Beposruocrs ncxona 0. Haiitm Bepoarmocts TO-
ro, uro menouka 00, cocroamas ws aByx Hyxelr wmoppsn,
nmosgButTcsa pambine Henmoukn 01. B wacrmoctn, Beiumenmrs
9Ty BePOATHOCTH mpd p = 1/2, ,

2.76. Ilycrs Buimoamenst ycaosds sagaun 2.75. Haditu
BepoATHOCTL TOTrO, 4To Hemouxa 00 (msa myas moxpsan) mo-
asaTcs pambme penouxkm 10. B wacraocrtm, BhivmemuMTL BTy
BEPOATHOCTH upn p = 1/2,

2.77. Tlycre Boimonmensl yeaoBms sapjaum 2.75. Hatitn
BeposATHOCTh Pogy11 Toro, uto memouxa 00 mossnTea paubiis
nemouskn 114. B wacrHocTH, BEIUMCAETE BTy BepPOATHOCTE
opu p=1/2. ‘

2.78. lpmxenneM 4acTHOH 0O HeJHIM TOUKAM HPAMOit
yopasiser cxeMa DBepmynnm ¢ BeposTmOCTHIO p wexoma 1:
ecin B JaHHOM HCOBITaHMu cxeMul Bepmyanm mossmuacek 1,
TO 4YaCTHNA U3 CBOEr0 NOJOMEHUA HEPEXOAAT B OPABYIO
COCeHIOI TOYKY, 8 B OPOTHBHOM cliydae — B JeBy. Haitta
BEPOATHOCTE TOrO, 4TO 8a 1 IHAI'OB 9acTHNAa m3 Toukn 0
nepeiiner B TOURY . '

§ 5. Hoamuomuanbnan exema

2.79°. Orpesox [0, 10] rouwamm 1, 2, 3, 4, 7 pasnesen
na 4 orpeska mmes 1 m 2 oTpeska ANmHE 3. Hycts
Ay, ..., As— HesaBucuMbie cHyuaiiHbe TOUKH, HMeEIIIne
paBHOMEpPHOE pacupefencnue Ha orpeske [0, 10]. Kaxosa pe-
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POATHOCTH TOrO, WTO U3 ITAX TOYEK B [BA KAKAX-AuG0 OT-
pesxa pamEOH 1 mOmajer mo 2 TOYKHW, a B KayKAwpiil M3 0CTaB-
IMIAXCH OTPE3KOB — [0 OJHOM TouKe?

2.80. IIpu npoxokpmenmm ojuoro mopora OGailimapka He
noJiy4aeT NOBPeMJeHMHl ¢ BePOATHOCTBHIO py, MMOJHOCTHIO
JAoMaeTcA ¢ BePOATHOCTBIO pg, HOJYYAeT CePLesHoe IOBpPer-
Heume ¢ BepoATHOCTLIO p3 (py-+p2+ ps=1). JlBa. cepbes-
HbIX HOBPE/KIEGHHUA IPWBONAT K HOJHOW mnojgoMmke. Haitrm
BEPOATHOCTL TOTO, YTO HpPM NPOXOKHAEHAH 7 IOPOros Gaii-
7lapka He OyJeT HOJAHOCTLIO CAOMAaHA.

2.81. CooGmenns, uepefasaeMble N0 KAaHAJY CBA3H, CO-
craBaAoTcs M3 Tpex smakos A, B, C. M3-3a momex wamubiit
8HAaK UDWEMMAaeTcd NPaBMILHO ¢ BeposaTHocThbio 0,6 m mpm-
HEMaeTca ommOOYHO 3a 0G0 W3 ABYX APYTHX 3HAKOB ©
BeposataocTEI0 0,2. Jlius yBeanuenus BEPOATHOCTH HPABHIb<
HOrO DpMeMa KaKAbll 3HAK UepefaeTIca D pa3. 3a Hepefan-«
HBl 3HAaK HPUAMMAeTCH BHAK, KOTOPHIX Yallle BCEro BCTPe«
YaeTCA B OpPHHATOH nATepke 3makoB. Kcam mambodee dacThx
BHAKa [iBa, TO U3 HHX BBHIOMPAETCS PABHOBEPOATHO OXHH.
Haiitn BepoATHOCTH NPaBUIBLHOTO TpWeMa 3HAKA NPH YKa<
3aHHOM cnocoGe Hepejavm.

2.82, Ilycrs En ¢ — 4HMCHO WOSIBJIGHWII WCXOMA i B 7 Hep=
BEIX HCHBITAHMAX HOJMHOMHAJIBHON cxeMbl (CM. BBeJEHHe
g ra. 2). Haita P{E, | = m;).

2.83. B cxeme, onucannoit B samaue 2.82, mafitm YCI0B~
HYI0 BEPOATHOCTb

P‘E”.? == m21 .oy En, N = mnlgn,l = ml}-

2.84. B N saueilkax, pasGuThix Ha aBe rpynmsl mo N
m N; sueex coorsercrsenno (N;-+ Ny=N), ueszasmcumo
OlHY OT APYroil pasMemalT R YacTul; HycTh py (i=1, 2;
j=1, 2, ..., Ni)— BepoATHOCTh NONANAHAA YACTHLH B j-I0
Aueliky i-#i rpynnosl, a ng}l — YHACJO YACTUI], HONABIIUX B
j-l0 Aveilky i-fi rpynnsi nocie pasmemenus n qactuil, Hafirum:

) PInG’ =ky, i=1,2, j=1,...,Nh

6) P{ni + ... + i, = ny},

B) Pinyy=tky, j=1,...,Nolng + ... + TN, = Ny},

285. B N aueiiax He3aBMCHMO pasMemaioT n qacTHI,
Beposarmoct: wonajamusa KaKAOH UACTHIB B i-I0 AYSHAKY
pasEa 1/N, i=1, 2, .., N. OGosmaumvM po(n, N) wuce
o sA4eer, ocrasmmxca mycrsiMu. Hafitu P {pe(r, N)= k},

2.86. Urpamsuyo Kocth 6pocaloT 70 IePBOr0 MOABIEHUS
Ha meil Menblle nATH oykoB. HakoBa BepoatnocTs modyumTs
npa nocieaneM GPocaHAMW He MEHBIIE JBYX OYKOB?

4 A, M. 3y6xos u ap, W



2.87. Uexomsr 0y, 0g, ... TOCIENOBATONLHOCTH HCHBITAHMN
¢ N =23 posmoxusiMu mcxogamu i, 2, 3 1 BepoATHOCTAME
HCXOIOB Pi, P2, P3 o0beuuA0TCs B TPOHKRA (03441, 03,,+2,
03:+3). W3 pepmoit Tpoiiku (Osve1, Osvi2, O3vis), B KoTOpOH
BCG}HCXOD,BI pasAYHbI, Bmﬁnpae'rca 03v4+1. Haiirm P{83v+1=
=i

2.88. UcuopiTaEma B NOJMHOMHUAJLHOE CXeMe ¢ MCXORaMH
1, 2, 3, aMeOmMUMU BEPOATHOCTA Pi, P2, P3 COOTBETCTBEHHO,
3aKAHYHBAIOTCA, KOLNa BIepBble He mosButcsa mexox 3. Haii+
TH BEPOATHOCTh TOTO, YTO HCHBITAHWA 33aKOHIATCH HCXO0+
oM 1.

2.89. Urpox. A mopGpacsiBaer 3 WrpaisHBIe KOCTH, a HI+
pox B — 2 koctH. 9TM HCUObITAHWA OHE HPOBOJAT BMecTe U
HOCJIEl0BATEJIBHO [0 MepBOro BhINajeHEmA «6» xora 6Bl Ha
onuoft kocru. Halitm BeposiTHOCTE COOBITHI:

a) A={suepsrie «6» mossmiocs y urpoxa A, a me B};

6) B = {puepssie «6» moaABWIOCH y HIDOKA B a me A};

B) C = {Bmepebie «0» NOABMIOCH OHOBPEMEHHO Y A
ua B}

I'maBa 3
C/IVUAVHBIE BEJINYNHBI

Ilycrs sajano BeposTHOCTHOe OpocrpamctBo (R, &£, P).

Cayualinoli eesuuunoli HasbIBaeTCA ReHCTBUTENbHASA
$yHKIEA OT dxeMentapHoro cobuitusa E=E(0), o €Q, pia
KoTOpoi mpu aw0o0oM  [JeHCTBHTEJIBPHOM &  MHOKECTBO
{(o t(w)<< z} npumagnesmur £ (T. e. ABIAETCsT COGHITHEM)

M 18 Hero ompefenena BepoaTHOCTs Pl{o: E(0)<< z}, samm-

coiBaeMag kKpaTko P{E < z}. 9rta BeposTHOCTB, paccMaTpH-
BaeMasg Kak QyHKOEA &, HaseiBaerca pyrkyueld pacnpede-
Aenus caydaimoi BexmumEsl E m o0o3HagaeTca OGBIUHO.
mnGo Fi(z), naGo F(z) (mmorga Qymrimmedr pacnpejeienns
HasbiBaoT BepoaTHocTh P{E < zl}).

C pomompio pymknmm pacupefenenas Fi(z) Mmormuo og-
HO3HAYHO ONPeJeNTs BOPOATHOCTH P{E,EEB} nis Gopeies-
ckux MHOMecTs B ma umcinosoit mpsMoli (ompepesenue 6o-
pelleBCKEX MHOKecTB cM. B [D], ¢. 32, wam B [2], ¢. 28—29),
B =acTHOCTH, 6OpeleBCKAMH MHOXECTBAMH FBJIAITCA WHTEp-
Baxst BEAa (z1, o), [x1, za], {m1, 2), (21, 22), Bx Kouneumme
g cueTHHe cyMMEL. Bepoatnocts P{E € B}, paccmaTpusaemas
Kak (yBEKOms or GopeneBCKOro MHOWecTRa B, masiBaercs
pacnpedesenuen sepoarnocrell cAydadiHoll peauunsn E @
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obosnauaerca P;(B). Uuorma P;(B) maasiaoT sakomom pac-
npedeaenus ciydaiHOW Beawdmnbl § mAM TpocTo pacnpede-
aenuen §. Tarkum oGpasoM, pacupenelienue BepOSTHOCTEl
P:(B) mommo sanath ymrumeir pacupemenemma Fy(r).

BammrpiM KiaccoM pacupepenenuii BepOATHOCTH sBJIIS-
101CA ab6COAOTHO Henpepblénbie pactpefielleHns, 3aTaBaeMbIo
IJIOTHOCTBIO BEPOATHOCTA pi(x)= p(z), 1. e. TaKodl HeOTPH-
naTeabHOll Qynxumedr p(z), uro M M060r0 GOPETEBCKOTO
MHOKecTBa B

PlteB) = | p (o) da;
B

B o0meM cryyae paccMaTpuBaerca muTerpanx JleGera, RoTo-
pulil coBnajfaeT ¢ MHATerpa’doM PuMmanma (coOGCTBeHHBIM HIR
HecOOCTBeHHBIM), eclm HOCHeAHHA cymectsyer. Jipyroit
KJIACC COCTABIAIT JuckperHble paclpefleseHnsi, 3a4aBaeMble
KOHEYHBIM WA CYeTHBIM HaGopoM BeposrHOCTelr P{§ = z,},
JJIsL KOTODPHIX

JP{E=ay=1.

Oysxnua pacupenenenns F;(z) B 9ToM ciyuae cTymeHYaTas
H 8ajlaeTcsa CyMMOU

Fe()= 2 P{E=uz).
h: xp<x .

Ecnn pacupepenenue cnyuaitnofi BequunHB aGCOMIOTHO He-

IPePHIBHO MJIH JUCKPETHO, TO IOBOPAT TaKiKe, YTO caMa CIy<

4aiiHaA BeJNYMHA MJIH ee PYHKOUA pacOpeleleHUs COOTBET=

CTBEHHO alCOMIOTHO HENPEPLIBHBI MU JACKPETHEI.

Hpamep 3.4. Ilycrs mouxa A =(u, v) paBHOMepHO
pacupenenena B kBagpate Q= {(y, v): 0<u<1, O0<v<g
<1} (cm. gopmyny (1.8) m3s BBemenus k riL 1). Hoxomnm

1=28i(y, v)=u, '

=58 (u, V) ={

1 mpn u>v,
—1 mpr. u<<v.

Haiitn: a) ¢ynxumio pacmpeperenms m miIoTHOCTS pacmpe-
felleHNs BeposTHOCTE!l ciayvaiimoft Beawammwsl §;; 6) Pymx-
OUI0 pacupefielleRAs A BepPOATHOCTH 3HAUGHHH AWCKPETHOR
BOIUUWHHE .

Pemenmne. Coborrme {8 <z} ={(u,v): u<z, (y,v)=
=Q} mpm r>1 coBmagaer ¢ Q, a npg z<0—¢ 2.
Ilpm -0 <z <1 MHOMECTBO TOUEK, OUPEAENAIOMZX COGBITHO
{81 <2}, ofpasyer npamoyroapnmk co cropomamm 1 m z.
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Taxmm o6pasoM,

0 mpm =<0,
Fgl,(x)=P{§1<x}=‘ z mpn O<zr<<i,
1 mpu z>=1.

/!
TIponssonnasn Fh‘ () B ee TOUKAaX HENPEPHIBHOCTH COBIAJA-
€T ¢ WJIOTHOCTBhIO pacupefeleHusd:

0 HpIzI x¢[01 1]7)

pgl(x)= 1 nopm ze [0, 1L

DyurnEs paclupefenenus £, HaXOAUTCA aHAXOrmYHO. Eciam
z=1, 0 {(B2<z}=Q; {E,<2}=9 mpym 2<-1, a npn
—l<z<<i

{(Ba<azt={(u, v): u<v, (u, v)=Q})
3uaunr,
0 ppn z<<—1,

ng(x)=P(§2<x}= 172 mpr —1<e<<,
1 upm z>=1.

Cayuaiinas BenmumHA E£2 AMCKPETHA; ee pacnpelielenne co-
cpeporoueno B AByx Toykax: —1 m 1. [leifcrBuTelbHo,

P{E2=1) =P{(u, v): u>v, (u, V)EQ}=1/2,
P{Eo=—1=P{(u, v): u<v, (u, V)EQ}=1/2. 4

B 3ajauax oGbI9HO rOBOPUTCS O CIyJalHOH Beamuymue &
7 o ee pacupeneienum P:(:) 6Ge3 ABHOrO yKasaHMA TOrO
BEPOATHOCTHOIO OPOCTPAHCTBA, HAa KOTOPOM OHa onpelele-
Ha. 9TO 03HAYAET, YTO COOTBETCIBYIOINEe yTBEp:KIeHHe KIH
BHIUHCJEHNE CIPABeINBO RIS JIO0OT0 BEPOSTHOCTHOIO MpPO-
crpanctsa (Q, &£, P), HA KOTOPOM MOJKHO OTpENeJUTH CIY-
yaiinyio BeaunuuEy E=§(®) ¢ 3agaHHBIM pacIpefelleHueM
P:(:); B uyacrHOCTH, TAKHM BEDOJTHOCTHEIM IHPOCTPAHCTBOM
MmoskHO cumrtath (R, %, P;), tme R = {z} — uncimosaa nps-
masa, & — Gopeaesckaa o-ajare6pa ee HoAMHOMKecTB, P —
pacupefiejieRne BepOATHOCTEH ciyduaiiHoit Benmaumunl E, Ko-
rTopas sagaercsa ¢yurrueir §(z)=x.
. Ecam Ba oyHOM ¥ TOM Ke BEPOATHOCTHOM NPOCTPAHCTBE
(R, &£, P) onpenenenst ciryuaiinsie BeJIWYHHH &), E2, ..., Er,
TO HHOTJA TOBOPSAT, 4TO 3ajan cayualinbli ¢exrop &= (&, ...
e.e Er). Mnozomepnol Ppynryueii pacnpedesenusn (min
coemecTHol pynkyuell pacnpedesenus) Ey, Es, ..., E, Ha3b-
Baetca BepostrOCTh P{§ <21, ..., E <z}, paccmarpuBae-
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Mag Kak QYHKOWA OT To9kd = (Z1, ..., ‘&) T-MepHOro
eBKIM0BA OpocTpaHCcTBa R’ u oGosmawaemas Fy .. ¢ (7y, ...
«ev, %) (vpatko Fy(z)) unm F(zy, ..., z.) (xpatxo F(z)).
C moMomiplo (PYHKOUH paclpefiefieHHs OJHO3HAUYHO Ompese-
naorca pepoarnoctn P{E < B} pmiua r-mepusix GopeneBCKHX
muomects B. @ynxous muomecrs P;(B)=P{§ =B} mass-
BaeTcHa r-mepHulM pacnpedenenuem BeposarHocteir E. Afco-
AIOTHO HERPEPbIEHOE T-MePHIe PACIpesielieHne BePOATHOCTEI
BafiaeTCa r-MepHOL NAOTHOCTBIO P (X) = pE . (Zq, .0, Zr),

.....

T. €. TAKOH HeoTpWHATeNbHON (yHKOmeH pa(x) YTO JNA JIO-
Goro GopeieBcKOro MuosKectsa B< R"

P{EEB}=S ...jpg(xl, ...,wr)dil...dxr.
v 5 ;

Juckpernoe r-mepHoe pacnpedeacnue 3amaeTcA ¢ TOMOIIBIO
KOHEYHOr0 WJHM CYeTHOro Habopa meposatmocreit P{E == xz(k)},
z(k)= R, tax g9ro ans mwoboro Gopesesckoro MHomecrsa B

PlEeB)= 2 P{E==z(k).
kix(h)EB
IIpumep 3.2. Haiiru pacupemenenve BeJIHYHHHE 1) =<

==t], re cioyuaiimas BeiuumHa E; Ta ’Ke, 4TO B OpHMe-
pe 3.1.

Pemenme. Dyuruus pacupemenenus 1 upn 0<z <1
olpejesifeTca Clemyloiell MenoYKkoi PaBeHCTB:

Fr@)=Pn<La)=PE<2) =P{—V2<LE, <V ) =
=P (Va)—Fy (= Vz)=Vx

Ouesngro, uto Fy(z)=0 mpu z2<0 m F,,(x)¥1 opu z > 1.
Ipn 0<z <1

pn(x)=['§1(1/x) .V-,
pa(z)=0 mpu <0 m upnm x> 1. Takum oGpasom, Berman-
Ha 7 a0CONIOTHO HeUpepsiBHA U €€ IJIOTHOCThL. pacHpexele-
HEA onpejeisercs Qopmyaoi

pa(z)=1/(2V2) mpm z=(0, 1),
pa(z)=0 npa z#(0, 1). A
IMpumep 3.3. Cayuvaitman penmuumpa § nmeer mIoOT-
HocTh pacnpefieltennsa pi(zr)=e™ (r>0), p(z)=0 (z<

< 0). Hafitu pacmpemelenme cIy4aiinoil BeJIWUMHET 1) =
= 1(§) = (], rae [E] oGosnauaer meayio wacte E.
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Pemenume. Tax ¥ax {n=Kk%={k<E<k+1}, 10
sepostrocTs P{n =%’} ompefiesserca paBeHCTBaMH
Pln=i}=P<Ei<k+1}= '

h+1 k41
= 5 pg (z) dz = 5 e dz=e" (1 —e¢7"), k=0,1,2,,+s A

k k

NMpumep 3.4. Cayuaiiman senrmumra §; OpUHAMaeT
spavenns 0 u 1, a cayuaitmaa Beamumua Eo — sHauweHmsa —1,
0 u 1. Bepositocrm P{§; =i, &2 =]} samaorcsa cuemyiomeit

Tabannei:
\ —t | o |1
t

0 1/16 1/4 | 1/16

4 116 | 1/4 | 58

Haiitm pacupenenenme ciay4ailnol BOJIHYUHEI 1} == E o
Pemennme. Ilpomspegenme E 2 paBHO HyHI0, ecium pas
BeH HYIIO0 XOTA OBl Of(UH W3 COMHOMUTeJeH:

=0 ={t =0, E2=—1}U

U{E =E:=0}U{E =0, Ea=1}U{E =1, B =0}
Ozcrona 1 1 1 1 5

Pin=0l=g+3t+tmt7=%
Octasmmueca asa snagenma (1, —1) m (4, 1) maps Beamumm
(&1, &2) mpmeoasar Kk AByMm smavenumam 1n: —1 m 1. Caepo-
BaTEIBLHO, ‘

P{in=—1}=1/16, P{n=1}=>5/16.

Taxum o6pa3oM, BeJIWYUWHA 1} AUCKPETHA; €€ pacipejiesleHua
cocpenoroueno Ha smavermax —1, 0, 1, m BeposTHOCTH BTHX
sHaueHmit paBmsl cooTBercTBenmo 1/16, 5/8, 5/16. A

Ecnm s-mepnwlil caydaiiaeiii BeKTOp 1 = g(E) ecib
yHKOEA OT r-MepPHOro CJHy4ailHOTO BeKTopa §, 1. &, My =
=gh(§1$ LERT) Ef)s k=11 ey S g()=(gl(.)1 seey gl())v TO
' P{ine B} =P{t =g_1(B)}, (3.1).

rie g-1(B)— npooGpas Gopenesckoro wmHOMectsa B npn
otoGpa:kenmn g. B wacraccrn, ecam r=s=1, a ¢ynruua
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y=g(z) mempepmiBHa W cTporo Bospacraer, To F,(y)=
=Fy(g-1(y)). Ecum, xpome Ttoro, g(z) nnddepennupyema
B pacnpejejerue § mMeeT MJOTHOCTH p;(x), TO pacupeje-
lleHNe 1) EMeeT IJIOTHOCTh

Py () = Py (8—1 (¥)) !

£ (g~ (1) "
Ecnm r=s, orobpaxenne y = g(z) B3aEMHO OXHO3HAUHO W
(810 -1 &)
axobman Jy (%) = EXE: x’) He o0pamaeTcss B Hyllb, TO
e T,

OJIOTHOCTL Py () MOKHO BBHIUMCINTL 1m0 TWIOTHOCTE pe(y) ¢
HOMOINbBI0 PABEHCTBA

Py ®) = Py 61 O) 7T = P 60D 1o, @)1

(3.2)
B obmem cayuae, Kak TpaBuwio, yjoOHee CHAUaJa BHIYHCe
aunTh QYHKOUIO pacnpefenenns 1 no ¢dopmyre (3.1), a aas

TEM HallTH WJIOTHOCTh pacupefeleHus 1 ARPPePeHIHPO-
BaHAEM.

Cayuaiinsie Benmaumant &y, ..., & HA3BIBAIOTCH He3asUClU-
MbLMU, ecad [AA Mo0biXx GopesieBCKAX MHOKecTB By, ..., B,
HMeeT MeCTO PaBEHCTBO

P{’élEBl’ ---,gre BT}=kH=1P{§kEBh}- (3.3)

Crnenyomme ompefiesieHHsi HE3aBACHMOCTH PABHOCHIBLHEL
oupenesenno (3.2): '

"6 o0wem cayuae: faA MOOHX Ty, ..., Z, =R
T
Feyte (oo @) = I Py (@

042 alicoaloTHbIZ HenpepLIGHBIZT pacnpedesenuli: IR M0~
Obix z=(z1, ..., ;) R’ (xpoMe, MOceT GHITH, TOUEK, 06~
pasyrolux MHOKECTBO Mephl HyJb)

.
Pe ity F1r ooy @) = ;;.LII Py, (@n);

Oan  Ouckpernvlr  pacnpedesenwii: nAs  Beex ==
=L(x], ‘e xr)E R

P{El el TR Er == xr} =i1;11 P {E,h = 1\'}{}.
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Ecay caygaiinnie :Beauuamnsl g,, v+ey Er HEBABHCHMEI, TO
yaxnmn or mmx Ma=4g& (&), k=1, ..., r, Tamme Oyayr
HE3ABUCHMBIME CJIyTadHBIME Bennqnnamn

IIpamep 3.5. Cayuailnsie seawunus! §; = Eg HO33BU-
CHMBI; HX INIOTHOCTH pacumpefielieHHA onpejensiorcs ¢op-
MyJIaMB

mpn z < [0, 2],
O opr  z & [0, 2].

1 mpn ze{0,1],
”ﬁl(’”’={o mu 2 (0,4], T6 D

Haiite ¢ynximio pacmpefiesleHMs ® IJIOTHOCTE pacmpefele-
HEA BeJIUMYUHHBI 1) = £ Eq.

Pemenme. Tark rar Bemmunmn &; m E; HesaBHCHMBI,
TO [ByMepHaA IJIOTHOCTh pacmpefeleH:ma BekTopa (&, Ej)

et peg, (U V) =P, (u) Py (v).
Haiizem cHavasa ¢ynknmeo pac-
npenegaenusa 1. :

Fa(@) =P {n <z}=P (&8, <z} =
= .S Spgf () Py, (v) du dv,
X D,

\ rie D.={(u, v): uv <z}. Orciona
/% 1
x / F“(x)-*—*?j‘gdudv@

*

Dx

O w2 0 e D= Do {(, o) 0<<u<i,
Pue. 5 0<<v<<?2). Ouesmmmo, uro D} =
= @ npu z<<0 m Di={(u, v 0<u<t, 0<v<<2) npn
x > 2; ciaenoBaTeabHO,
Pin<zl=0 (z<0), Pin<azl=1 (222).
Ilpn 0 <z <2 (pume. 5)

jjdudv=2o—g+ S%ﬁdu=x-—xln-¢:—.

x/2

v
2

El

ST
N
\ B

T

Dy
Taxum oGpasoM,
0 upu z <0,

Fol(z) = —;—(1—-111—::—) mpr 0<z <2,

1 upy =2



Orciofla HaxOAEM WIOTHOCTH pacupefelieBHs
0 npr  z ¢ (0, 2],

Z) = ‘
Pn (@) ——%ln% mpr 2z (0,2]. A

Ecnim § m 1 — HesaBucuMBble CiyvaiiHble BeJMYHHBE, TO
0o OJOTHOCTAM pi(Z), Py(Z) MOMKHO BHIYMCIATHL WIOTHOCTH
Pein(Z) EX CYMMEL ¢ IOMOMEBI0 opmyavt Komnosuyuu (min
céepTEw):

Pean@ = | pe@) pae—y) dy= [ p,(z—y) pa ) dy.
- - (3.4)

Tlonesmer Tarske ¢opMynst wommosmmus Ausa GyHrOmi
pacupejeeHns

o

Feyn(2) = f Fy (z —y) pn (y) dy,

- 3.5)
Frin(@ = | Pr(z—y)dfy )

(wocnenuuit wuTerpad B obImeM clydae HAI0 DOERUMATh HAK
nuierpan Jle6era — Crunrtoneca).

HHpamep 3.6. Haittu nmormocTs pacupenenenms sejm-
qnEbl N = §; + Eo, Te &), &2 HE3ABHCHMH M Ka)Knas U3 HUX
PaBHOMEDHO pacmpefeneHa Ha oTpeske [0, 1].-

Pemenwue. Ilo gopmyne (3.4)

P (%) = f pe, W) pe, (x —y) dy = fpg, @—y)dy.

Nopsinterpanbuas QyHKROAA pe, (r—y) momommrenrHa m
pasaa 1, ecim 0 <z — y < 1. Orpesox muTerpmposannms [0, 1]
p orpesok [z — 1, z] smavennil y, npu KoTopmIX pe, (€—y)>
>0, ne mepecerarorcsa, ecim z <0 miam z> 2. B atux cay-
uanx py(z)=0. Ecrm O0<z<{, 10 [0, 1]N[z—1, z]=
= [0, z] B

pn(x)=5dy=w-
[
Ecim 1<2<2, 10 [0, 1]N[z -1, z]=[z—-1, 1] &
1
Py (2) = ‘S‘ dy=2—uz,

K1
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Taxam o6Gpasow,

0, ecrn z<<0 mm z>2
Pu(Z) =1 z, ecmn 0<< <1,
2—2z, ecmn 1<{o<<2. A

Maremaruveckum oxcudanuem ciaydaigoit seamumER §
Ha3bIBAETCHA YUCJIO
Mt = [ E(0)P (do),
Q

* ecam marterpan JleGera, cToAmuii B mpaBoll 4YacTH 9TOTO
paBeHcTBa, cymecTtsyer (cM. [5], c. 60, mam [2], ro. 4, § 1).
Ecam E mMeeT mIOTHOCTH, TO ME MOKeT OBITH BBHITACIE-

HO no dopmye ‘
ME — 5 zp, (2) da. (3.6)

-0

Hdna cayvaitHofi BenmumHBl § C AHUCKPETHRIM pacmpele-
JeHnaeM

M = %}th {§ =z}, (3.7 ‘

ecnm pan (3.7) cxopmTes aGcomoTHo. B obmeM ciydae
00

ME= [ zdFy (@), (3.8

-0

rie WHTEerpasg moHEMaercsa Kak mHTerpan CrmaTeheca.

Ecaz n=g(E), 1o fna suumcienna Mn = Mg(E) Mox-
HO OpPAMeHATb ciaefyiomune (opmynsi, aparormynsle (3.6) —
(3.8) (raxke ¢ oroBopxoii 06 aGCONIOTHOH CXOAUMOCTH):

00

My = Mg ® = | g p, (@) dz, (3.9)
M =Mg &) =2 g (@) P £ = =), (3.10)
My =Mg®) = | g(@)dFs () (3.41)

‘(8 dopmyne (3.11) B obmem ciyvae HHTerpaj TOHUMAETCH
kag nmmTerpan Jledera — Cruntbeca). @opmyam (3.9) —
(3.11) oGoGmaloTcs ma caydail, KOrIa n=g(&, ..., &),
rie g — ynxnua, oroGpamarnomaa R B R', B wuacrnocts,
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topmyna (3.9) B sroM cayuae mpeBpamaercs B
Mg (gll sy gr) =
= ; e ‘s‘g(xlz M ¥ xr) pgl,mygr (xl, M} xr) da"l s dxr-
(3.12)

Ana peiicTBuTeNBHON Cayuaitmo#t BenrmumERl E MaTeMa-
TAYECKOe OKEAaHWe ME" masmiBaerca k-m Mmomenrom wmim
momentom k-zo nopsidka, MIE|* masmBaerca abcoaroThbim
Momentom k-zo nopadra, M(E— ME)* — yenrpasvuovin mo-
menrom k-zo nopadka, MI|E— MEI* — abcoarornbin yenr-
paavublu Momenrom k-2o0 nopadka. DakTopuasvHbli MOMEH-
ToM k-z0 nopadka nassiBaercs ME™ = ME(E —1)...(k—
—k-+1). Bropoii memTpanbHEII MOMEHT HasBiBaeTcsa Ouc-
nepcueii m oGosnavaerca DE = M(E— ME)2. Kopemr xBaj-
paTHblil W3 JHMCNEPCUHM HABBIBACTCH Cpednum Keadparuie-
CKUM OTKAOHEHUEM,.

Hpramep 3.7. Jlna cayuaiinoit Beamummsr 1), ompefe-
JeHHO# B nmpumepe 3.2, Haiity Mn u Dy.

Pemenme. Ecim minoTHocTs pacmpesienenus maBecTHA,
TO s BHIYACJGHHA M7 y06HO BOCHOJB30BAaThCA PopMyIoik
((3.6), a nasa Berumcaenusa Dy dopmyioit

o0

Dn = | (o~ M)py (2) dz,
KoTOpass ABIseTCA 4WacTHEIM ciaydaeM (3.9) ¢ g(z)=
=(z — Mn)2 Topcrasisna B oTH POPMYIL MIOTHOCTD pac-
npefieieHdst py(), BEIYHCICHHYI0 B OpEMepe 3.2, moIyumM
1

M=5 L gpt D=§(_1)2_1_ _4
1 xzvzdx 3. D1 ox 3 zwdx 5

0 ;

Moxno 6numo Taxske Bocmoab3oBathea hopMyTamn (3.9
opr g(z)=z% g(z)=(z — Mn)? ¢ Bamenoi pi(r) ma mwaor-
HOCTH Pg, (z), onpenenennyio B npumepe 3.1:

oo

1
1
My = ME} = f x2pgl_ (x) do = O_S'xzdx =3

- Q0

o 1\2 11\2
On=M(es =) = [ (2= 5)'py, @) 2 =
1

11\2 4

oC
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Martemarugeckoe - ommaanme MEn wOpousBeleHma  OBYX
CIyYadBBIX BEIHYHH § M V) HA3LIBAGTCH CMEWLAHHbIM GTODLIM
Momenrom. CMemaHHBII HEeHTPalbHBIA - BTOPO#f = MOMEHT
M(E — ME) (n — Mv) wHassiBaeTca kosapuayuel CAYyYadHDBIX
Beamuun § o 1 u oGosmagaerca cov(E, n). Hoadduyuenron
Koppeasyuu § m v HasbplBaerca OTHOLIEHHE o, =

__cov(Em - i
== ———t} BCer , [ < 1. CayuaiiHble BeJWUNHBI
/bt or ma lp(E n)l< y ST IAHN

£ uw n nekoppeauposanwvt, ecau p(&, n)=0. Kosapuayuown-
nol marpuyeli ciaydaiinoro sexropa &=(&, ..., §.) Hasbi«
BaeTCA MaTpHOa

C=C ) =]|cov (&, &)l j=1.

Marpuma C (&) meorpumiatenbHo onpeneseHa.
OTMeTEM BasKHBIE CBOMCTBA MAaTEMaTHUYECKWX OUAANWIH:
1. CaofictBo adduruenocru: pgad HIGOBIX § W 1 ¢ KoHed-
HLIMA ME 1 M

M(E+ n)=ME + Mn, , [(3-13)]
2. CBolicTBO auneliHocTw: M 11000T0 Yncia ¢
M(ck) = cME. "(3.14)

3. CBoiicTBO MysbTURAUKATUBHOCTU: [ANA TIOOBIX Hesa-
BACEMBIX § M M ¢ KOHeUHHIMH ME u Mn

MEN = MEMT,. (3.15Y

C DOMOIIBLIO STHX CBOMCTB JErKo MOJYYaioTCA CIeRymLiue
$opMyIBl AJs BHIYHCHEHHA [AMCI}PCHHM H KOBapuaLnu:

DE = ME2 —(ME) 2 = ME'? -+ ME — (ME)?,
cov(E, 1) =MEn — MEMn;

JUIS HE3aBUCUMBIX &, ..., Eu
n
D(E, + ... +E) = X D&y, cov(E &) =0 (%)) (.16
B o6mem caygae

DE, + ...+ &)= ZDEh-FZ > cov (&, E)).

<h<<l<n

Ecan sexropst £V = (& <1) o g(l)) CEM (g

oo E™) mesaBucuvmr u C (E“)), ..., C (g“”) —— COOTBETC -
BYIOUIe UM MATPHUIIN KoBaphHanuii, o

CEWVF.. AE™)=CEY)F...+CE™). (3.17)
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Ecim mMeloTCa [Be MUCKPETHBIe CIydYalible BeJIHUAHH &
P N, TO YcA06HaAsn 6€poATHOCTL cobuitua {E = z;} pnpu ycio-
BUH 1) = JJ; ONPENEJIsIETCA PAaBEHCTBOM
P{‘é:x,n:y}
P{E=2ai|n=1y;) = : L, 3.18
{g 1 | | yi} P {n = 9;} ( )

CoroxynrocTs ycnoBusix Beposarmocreii (3.18) npm Bcex i
8aJlaeT Jycao6HOe pacnpebesenue CIYyYaWHOW BeAMIUHEI E
pE YCIOBHHE 1 =y, Ycaoenoe Maremaruueckoe oxcudaniie
§ npu ycaosuu n =y, onpenennerca Gopmyoi

M&m=wﬁ=§mP&=mhwwﬁ=
— B H ==Y 54

F{n=y;}

Dopmyant (3.18) w (3.19) oumpenmensoT ycioBHEIE Bepo-
ATHOCTA W YCIOBHBIE MaTeMaTHYeCKHe OMKUIAHUS RPU [CA0-
éuu 1=y, Ycuaosuste Bepostaoctn P{& = z;[n} u ycmorusre
maremarmueckne oxmpanms M(Eln) npu ycaosuu m ompe-
AeJIAOTCA KaK CiHydailHBle BEJWUYMHBl, NPUHAMARINUe HA
raszom Muoskecrse {w: 1(0)=y;} = Q snavenus (3.18) u
(3.19). O0mpe oupemenenus YCAOBHEIX pacupefeNeHHil M
VCHOBHBIX MaTeMaTUYeCKUX OMHUAAHMN MOYKHO HANTH B KHU-
rax A. A.-Boposrosa [2], A. H. Koamoroposa [5}, B. A. Ce-
pacthanosa [10).

Brrumensaa mateMatmuecKoe ORHJIaHKE OT YCIOBHOTO Ma-
Tematmueckoro oxuganus MI{Eln}, noayuaem noaesnyio

Popmyry

ME = M [M{EIn}]. 1(3.20)
B uacrnocTa, ‘
Hna soamenenua DE MoskHO McHoub3oBath OpMyIy
DE = M[D{EIn}]+ D[M{EIn}], (3.22)

rie yeaosnan ducnepcus D{EIn} onpepenserca dopmyaoit
Digpm) = 2@—MEIMPE=2n). (3.23)

Apanornunsie GOpMynBI BepHH I Ius aGCONIOTHO HemHpe-

pHIBHBIX pacnpejeiennil. Ycaosnas naornocts & mpu ycio-

BUHE 1) =y ompejeasercsa HopMynoi

pE-“ (Iv y) — p'ﬁ”n (I’ y)
Py (¥)

Pgjney (@) = v (3.24)

[ Py, ) au
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8 YCJIOBHOE MaTeMaTHYeCK0® ORHAanme — (opmymoit

-]

o [ opyy @, vy do
MEIn=y}= _fxpg,,‘,y(x)dw— —= .
o j Pg o (2, V) dz

PaccMaTpuBas YCIOBHYIO TJIOTHOCTE Dyy(Z) Kak ciaydaiiHyio
BeJMuUMHY, KOTOpasA OpE 1=y OpPUHEMaeT BHAUYGHHE
Pein=y (%), mOMyuaEM

[+]

ME|n} = 5. ZPem (x) dz,

-—00

DEIM = § @—M{EIMYPy, @ do.

@opmyasr (3.20). m (3.22) ocraoTcs COpaBefIHBRIMA H
B 9TOM ciydae, a (3.21) sameusiercsa dopmyion

pu(z) = Mpya(z).

IlepeumcniuM ocHoBHBIE €OOCOOHLI BBIYMCIEHHA MaTeMaTd-
yeckoro oykupmanma. [Ipm HOAXOMAIeM cnocobe safaHus 3a-
KOHA pacIpefelleHNs CIy4yafiHO#l BeIMYMHH HamGoJee yRol-
HEIM MOKEeT OKas3aTbCsl npAMoe ebluucserue mo Gopmyaam
'(3.6), (3.7) mam (3.9), (3.11), (3.12).

Wnormga merko BHIYUCIAIOTCA WJIA HMeIOT OPOCTOH BHE
YCIOBHEIE MaTeMaTHuYecKde OKHMAaEWsA. Torma [is BhIdmClie-
Hus Ge3yCIOBHHIX MATEMAaTHIeCKNX OKMJAHUN HCIONbL3YeTcHd
dopmyaa noanozo maremaruueckozo oxudanus (3.20).

UcnonbzoBanue CBOACTB QfAMTHBHOCTA M MYJBTHNJHMKA-
TABHOCTA MAaTEMAaTHUECKOr0 OKANAHUA IO3BOJSAET CBECTH
BeIgAcIeHAe ME K 0ojiee UpPOCTHIM BBIYACIEHHAM MaTeMaTu-
YeCKAX O'KAJAaHWH BEJHYWH, 9ePe3 KOTODhle yAaeTCA BhIpa-
suTh E. HamGonee 9acThiM CpefHm TaKAX DRPUEMOB ABIAETCA
IpHeM BBE[leHHA CYMM urdukaropos. Hndukraropom cobwITHSI
A HaspBaercs Caydaiimas BeJAWTHHA Ya = Ya(®), DpHHAMA-
omas spadenne 1, ecim o € A, n spavenune 0, ecam o & A.
YacTo OKaseiBaeTCsa, UTO MOKHO YKasaTh Taxkue cobwirus
Ay, Ay, ..., Ay, 9TO HmHTEpECYIOINas HAC BeJIMYHHA OpEj-
CTaBAAETCA B BUJE

§=XA1+XA2+ oot Kay
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OcoGenno ya06HO TO, WTO CBOMCTBO ANIMTHBHOCTH BEPHO
B JJis 3aBUCHMBIX ciaaraeMbix. TaxuM oGpasow,

"N N
ME = M = P {A4;).
: k§1 Kay h§ 1 S

Ilpaumep 3.8. Ilycrs M, — umcio mepexofoB oT ycHmexa
K Heylade HIM O0paTHO B 1 HCIBITAHMAX cXeMbl Bepmyiim,
B KOTOPOH BEPOATHOCTH YCHEXa B OTAENbHOM MCOLITAHUR
pasra p. Haiita M1, u D},

Pemenme. IlpeacraBuM 1, B BHAe CyMMH HHIH-
KaTOpOB .
T],.=§1+§2+...+§n_1,

rae & =1, ecam mcxopamu i-ro m (i+ 1)-ro mCOEITAHEN Ghl«
A¥ COOTBETCTBEHHO (yCIEeX» M «HEYAAYa» HIM «HeyAada» B
«ycnex». B mporusrOM cayuae & = 0. Torga

ME =P{Ei =1} =p(1 —p)+(1 —p)p =2p(1 — p)
u, ciaefoBaTeJbHO, .
M1, = Mg +...+ ME,—; =2(n — 1) p(1 — p).

Haitnem Teneph My,. Tax xKax

-1 n—2 n—1

2§2+ 2 Ei&5= 2§z+221§§1+1+ 2 -1

i,j=1
i) 1—-.7I>2

MEEi i =p(l—Dp+(1—pPp(l—p =p(1—p),
MEE; = MEME; = 4p* (1 —p)* (|i—Jj|=2),
TO
Mnpp =2p(t —p)(n—1) +2(n—2)p(1 —p) +
+ 47 (L — ) (' —5n + 6),
Orciona, mcooan3ys oGosnadenne ¢ =1— p, moxyuaem
Dy = Mnp — (Mn)? = 4pg (1 — 3pg) n — 2pq (3 — 10pg).

Cnoco6ml BBIYMCIEHEA MaTeMaTUYECKHX OKONAHUHA ¢ IO~ .
MOIbIO npougeodiwur u xaparrepucruieckuzr QyHRE
paccMaTpHBAOTCA B . 4.

Ilpu pbUKCAeHUE MATEMATHYECKOTO OKUJAHHA MOJKHO
OOJNB30BATECH TAKIKE MEOPeMOL O MOHOMOHHOU cXodumoc-
mu  (ecnn En <L Eupy, n=1,2,,.,,lim E, =& 1 ME,, ME

n~»oco0
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komeunH, To ME = lim ME,) m meopemoll o madxopupye-

n—o00
Mot cxodumocmu (ecmu | En| <K, Mn<<oo, m E=lim&,
N —» 00

¢ BeposaTHOCTBIO 1, To ME = lim ME;). B uacrrocrn, -ecin

n—» 0o

E= > En, tHe £, >0 m X ME, cxopurcd, T0
n=1 n

“

M= 3 M,

Ilpusenem B 3aKIOYEHHE FACTO BCTPEYANOIMHUECHA 3aKOHBL
pacupepenenns. CHauaia OepednciuM HEKOTOPHIE [ACKPET-
HEIe pacmpefeleHns. ‘

1. Buiposcdennoe pacuperelienne:

P{E =a}=1, a— mocTosAHHAA.

2. I'unepzeonmerpuueckoe pacopefenenne (mapaMerprl: N,
M, n — garypaasnsle uncaa, M <N, n< N):

P{t—m)=

CReN
_.__CT'_, m=0,1, ..., min(M, n).
N

3." Bunomuaawvkoe pacupeeinenne (mapaMeTpsl: n — Ha-
Typaabroe unciao, 0 < p < 1):

PE=k=Cip"l—p" ", k=0,1,..., n
4. Pacnpedesenue Hyaccona ¢ mapaMerpom A = 0:
- N ;'51 —h . «
P{9='Z‘}—k—1€ , k=0,1,2,...

5. Teomerpuueckoe pacnopefeiiernme ¢  DBapaMeTpoM
p(0<p=<1):
Pig=k}=p(1—p)", k=012, ...
Jlamee mepevmCIAOTCA HEKOTOPBIe a0COMIOTHO HeNpepbi-

HEle pAaCIpe/lelenns, OlipefeiseMbre MIOTROCThIO p(Z). .
1. Pasnomeproe pacupeaenenue na orpesxe [a, bf, «<C

<b: px) = 5_1———1’ ccan e <z < b, p(z)=0, ecann 2 [a, bl.

2. Hopmaabrioe (uaun eayccoéckoe) paciipejesicnue ¢ na-
paMerTpamu a, 6%, —® <<a <o, <o < o

p@) = ~exp{——£:—;lﬂj},, — 00 <L & < oo.

Vine 2¢°



Hopmansnoe pacmpepenenume ¢ mapamerpamz (0, 1) mazs-
BAIOT TAKIK® CTAHOADTHLIM HOPMAABHbLY pacIpefielcHHUeM.
3. orasareavnoe pacupemenenne ¢ napamerpom A>0:

p(z)=he™ (z=0), p(z)=0 (z<0).
4. Tamma-pacnpedesenue ¢ napamerpamum A >0, o> 0:

k(lza—l —h

P@=mme ™ @>0, p@=0 @<0)

L
smech I (o) = 5. 2% 'e™*dx — ramma-dynKIAA |.

0
5. Pacnpeae./te;tue Kowu ¢ napamMerpom b > 0:

b
—_——y — 00 < X< 00,
p(z) = T 1+ 5

BBenem emme mrozomeproe HOpMALLHOE paCIPefielicHAE.

Ecan cayuvaiinbie penmumnast &), Eo, ..., &, HezaBHCHMLI
W HUMeIOT HODPMAJbHbIE pacOpefeleHHA ¢ [apaMeTpaMa

a9

(aw, on), k=1, 2, ..., T, COOTBETCTBEHHO, TO TI-MepHasi

MIOTHOCTh HOPMAJILHOTO PacIpefiesleHUs UMeeT BHUf

pﬁlw-,ér (‘Zly sy xr) =

2

2

“he=1 R

expl— 4 3 M} (3.25)

— en™o, ... 0,

Fenn 8 (3.25) a =a2=...(—-=a,=0 H 0 =03=...
5..==0, =0, TO MBl HMEEM IJIOTHOCTDL ciepudecku cuMmer-
PUYH020 HOPMAAbHOZO pacnpedesenis

T

1 1
pgi,m’gr(xl, e ey xr) == mexp - 2-?2 1';, . (326)

h=1

JTa NIOTHOCTh WHBAPHAHTHA OTHOCHTEIHHO OPTOrOHAJBHBIX
IipeoGpasoBardit nmpocTpaHcTBa 7, 0CTAaBAAINAX HA MeCte
HAYaJg0 KOOPIUHAT.

B ofmem ciyuae roBOpAT, 9TO BEKTOP M =M1y veey Nr) E
€ R™ uMeer HOpMaabHOe pacnpeae/wnueceemopommarema—
TUHECKUT oofcuaanuu a=(Mny, ..., Mn.) u marpuyeil Kosa-
puayuii = [cov (03, M;)]ij=1 (Kopoue: ¢ mapamerpamu
[(a, B)), ecam om pacupefened Tak se, Kak BEKTOP

k L
n* =a4-gA= (Mﬂl + 21 Eidtia, ..., M1, + 4211 giair)z (3.27)
i= ==
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rjie caydaiHblid BewTop £ =(&i, ..., Ex) HMeeT ¢chepuuecKn
CHMMeTPHYHOE HOPMAaJbHOe pacIlpejiejileRde ¢ 0 = ...=
=g, =1, a OpAMoyroJbHad MaTpuna

11 g ee
Qo Bgy  vee

L T Y

Gh1 % e Oy

A=

TaKOBa, 9YTO MaTpUIa KoBapumauuii BekTopa nm*, paBHas A’A
(cy. samawy 3.274) coBmagaeT ¢ Martpuiueit B. Tlapamerpsi
(a, B) oumpepmenarT MHOrOMepHOE HOPMAJBHOE paciipejeie-
HHE OBHO3HAYHO.

Ecim Marpmma xoBapwammit B TONOMATENbHO OMpefene-
Ha, TO ee ompenenmrent detB, mojoxuTeleH W CYIHECTBYeT

o6parnan marpuna B* = [bj;| = B, a mopmamsmoe pacmpe-
JeleHHe ¢ napamerpaMmu (¢, B) uMeeT r-MepHY HIOTHOCTb
pgl""’gr(‘tl’ ceey xr)= \
1 - 1 T
*
= ———————— XD\ — 5 bis (z: — ;) (x; — a3)}.
(2m)"/2)/det B p 2 i,jz-—:l i (3 i) (2 1)

Ecim sxe marpuma B seipompena (det B=0), to Hop-
MaJbHOE pacnpepfelenume ¢ mapamerpamm (a, B) cocpenoro-
YeHO Ha THHepPIJIOCKOCTH, Pa3MepHOCTh KOTOpOIl paBHA paH-«
ry B (cm. sajgauy 3.159,0), m mosToMy Takoe HOPMAJIBHO
pacnpefeseHHe I-MepPHOl MJIOTHOCTH He MMeEeT.

§ 1. Pacopenenenne BepoaTHocreii
CAYHaiiHBIX BeJIUYHH

B samauvax 3.1—3.15 paccmarpmBaioTess OXHOMEpHEE pac-
upepenenns; B 3.16—3.38 — zaronsr coBmecTHOrO pacmpeie-
NeHUsi HEeCKOJBKWX chayvaiigpix Bemmunn; B 3.49—3.53 —
CJIy‘IafIHBIe BEJIWUHAHBI, CBA3AHHBI® ¢ IOCJEeJOBATEIbHOCTAMU
HCUBITAHUT.

3.1°. Pacumpepenenme JuCKpeTHOHR caydaitmolt BeamUMHEL
E ompenensietcs popMyaamu

PE=i) =4, t=—2,—1,0,2

Haiitn pacmpenenenus semmamn 1; = —§, 1o = [El.

3.2°. Pacnpenenenne ciyvaiiHoit BeIHUMHEI £ OfIpe/les«
ercsa popmynamu P{E =k} =C/k(k+1), k=1, 2, ... Haii-
ti: a) mocrosnuylo C; 6) P{E<<3}; B) Pln) <& <<nyh
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3.3°. Pacupepiesedne JUCKPETHOHN CJIyYaiiHOM BEJIUIMILI
t onpenenserca dopmynamar: P{§ =k} =C/k(k+1)(k+2),
k=1, 2, ... Hatitm: a) nocrosunyio C; 6) P{E = 3};
B) P{n < E<nyl. :

3.4°, IlnotHocTh pacupe/e/ents ClydailHON BeJUIHHBI §
sanama QopMyIaMiI:

pe(x)=Clz* mpn z=1;
pe(z)=0 mpu z<1.

Hatitm: a) mocrosmuyo C; 6) MIOTHOCTL paclipefenentsa
n=1/¢; B) P{0,1 <n <03} »

3.5°, Cayvaiinas seauuumna § uMeeT IOXasaTelibiioe pac-
npefenenne ¢ mapamerpoM a: P{E<a}=1—e"* (z=0).
HaiiTn nDIoTHOCTH paclpefeeHusa CIydaiiHBIX BEJIAYNH!
a) ;i =7VE ©6) ne=8% v = i—ln €

3.6°. Cryuaitmas peqmuipa § pacnpeneieHa TaK ke, Kaw
B 3anave 3.5, Haiitm mioriocTH pacrpeieeHAsa BeNIHYHH:
a) m = {g ({&} — gpobuaa moas E); 6) me=1—e".

3.7°, Cayuaiinas BeJwuuHA § PaBHOMEDPHO pacmpepeliena
na orpesre [0, 1], Haittu nmimoTHOCTH pacupefiesieHUs BeIu-
ypn: a) M =28 +1; 6) ne=—In(1—E).

3.8°. Ciayuaitgasg Touxa B mMeer paBuoMepIioe paclipee-
TeHme- ma okpymmocTn x2 +(y —a)?=r? ¢ HEeHTPOM B TOUKe
A=(0, a), a caywaiinaa tToura C = (&, 0) sgBaserca mepe-
cedenueM ocu alceLice ¢ mpaMoii, mpoxonsigeit uepes 4 u B.
Haiita ¢ymkuuio pacupeielsenusi ¥ ILIOTHOCTH pacmpefene-
mug cayuainoid seamdunnt & (Pacmpepenenme § uasbiBa-
ercs pacnpedeaenuem Kowuw.)

3.9°. Cayuvaiinasn Bemmuuna § mmeer pacmpepesnenue Ho-

1
MM ¢ IIOTHOCTHIO P () =TT
x

npefexenusa Bemmuun n = E%/(1+ &%), ¢ =1/(1+E?).

3.10. Cayuaiinas BeamumHa § MMeeT TaKoe ke pacipeje-
nenne, Kak B sagave 3.9, Hailitu mitoTHOCTH pacupejesnenns
caydaitnpix Bemmuma 1 = 28/ (1 —§?), §{ = 1/E.

3.1, Ilyers h(z)— miotHoCTh pacupefieleHnmA CIydait-
Ho#t Beamumnm E; pymrmua g(z) puddepennupyeMa m Ha
nrrepsate (0,1) MOHOTOHHO BO3pacTaeT oOT —o° [0 +oo.
Haiita: a) rakyw ¢yaxnuio @(z), 410 ciydaiiHasd BeJIHYMHA
n=g(E) mMeeT cBoeil ILIOTHOCTBIO pacupefenenus f(z)=
=h(g(x))g (z); 6) pacupenelenne cJIydYaiHOH BENIMIHHLI
E=2g(n). ‘

- 3.42°, Cayualimas eidwumaa § WMeeT HENPEPHBHYIO
pyarmmo pacnpenenenns F(z)=P{{ <z}. Ilokasars, uto0
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chyqaﬁuan BesmugHa 1 = F(§) umMeer paBHOMepHQe pacupe-
menenue ma orpesxe [0, 1}

3.13. ITycts 1 mMeeT paBHOMepHOE pacHpefeNeHHe Ha
[0, 1], a ’

F—l'(y)= sup (.Z': F(x)< y}’ 0 < b/} < 1’

— ¢ynrnms, obpaTHas k¥ pyHxnum pacupenenenus F(z) (ue
o6ssaTenbro Henpepuiseoit!), JlokasaTs, uTo caywaiiHas Be-
apwRa §=F_ (n) umeer Pyurumuo pacupegerenna F(z).

3.14. Tlocrponts mpuMep Takoro aGCONIOTHO HEMpPEpbIB-
HOTO pacnpefiefieHHA CAYYaHHOU BEJWYAHHI § ¢ NJOTHOCTHIO
Pi(z) m raxoit HempeprisHON QyHkmum g(z), ¥TOo pacupefe-
JeHMe ciayvaiiHoil senmuupsl 1 =g(E) He BHIPOMIEHO K
IACKPETHO.

3.15. ®ymxnua pacupenenenus F(r) HempepsBHA B Kask+
noit Toure. JlokazaTh, YTO OHa paBHOMEpPHO HeIpepHIBIA HA
BCell npaMoOil —oo < g << oo,

3.16°. CoemectHoe pacmpemenenme py=P{E, =i, E; = j}
CayuaiiHbIX Beaudun §;, E2 8ajaHo TafiHnei:

\-—1 0 1
i

—1 1/8 112 | 7/24

1 5/24 1/6 1/8

Haittu: a) opmomepubie pacupefenenusp;. = P{& =1},
p.;=P{&; = j};6) cosmectnoe pacmpenencume gy =P{n, =i,
N2 =} cayyalHHIX BeamuwH 1), = E1 T &, M2=Ei&s; B) on-
HOMepHbie pacmpefienenus ¢i. = P{n, =i}, ¢.; =P{n, = j}.

347", Cnyuaitubie Beaumdmns § u 1) Hesasumenmmsr, Haiiri
P{E =1}, ecam: a) & m 1 mMeoT ofHO B TO Ke OUCKPeTHOE
pacupenenenne P{E=2z}=Pln=x}=p, k=0, 1, ...
0) ¢ymxnus pacupesenenus § HempepBHA.

3.18°. CoBmectroe pacupesienenme E, n sBismercs paBHO-
MepHBIM B efuHEYHOM Kpyre x%+ y? < 4, Haiitm P{I&| < 3/4,
Inl < 3/4}.

- 3.19°, Ilnormocth COBMECTHOI0 pacupelelleHAs BeANINH
E, M onpenensercs paBeHCTBAMH: P n(u, v) =1 nopm

(4, V)G, poa(u, v)=0 pn (4, V)#G, e G =,
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1 .
0<Cu2,0Lr<t ——Tu}. Haiitn mixorHOCTH pacmpenene+

HuA pe(z) cayvaiinoil BeqmyuHbI §.

3.20°, TlmotHOCTH COBMECTHOTO pacmpeneneHus ps & (4, V)
BeqmuuH §;, §2 ompegessercs PaBEHCTBAME Dg .t (u, v) =
=Cu+vopn 0<u<i, O0<v<{t wmpgz ([ v)=0,
B OCTAJBLHBIX caydasx. Haittm: a) mocrosmmyio C; 6) oguwo-
MepHble IJOTHOCTH pacupefieiienus Ey # Eg; B) INIOTHOCTH
pacupenexenma n = max (&, E).

3.21°, IInoTBOCTE COBMECTHOTO pacupefielieHus BeJHUYHH
&1, &2 ompejensieTcs paseHcTBAMHU:  Pg 3, (1, V) = Py
upn u*+*>1 | pg g, (¥, v) =0 B OCTANBRHX  CIy1adx.
HaifTn n70THOCTH paCHpeNieieHusA 1) = Ve rg.

3.22. Cnyuaiinble BeJHYAHEL £ B 1) HMEIOT ILUIOTHOCTH
pacupenenenns f(z) u g(r) m (QYHKIUE pacHpemerNeHas
F(z) m G(x) coorsercrBenno. Ciyuailnpiii Bextop G =
= (|, §2) UMeeT MIOTHOCTH pacHpeeeHus

p(z, y)=1(z)g(y) (1 +r(F(z), G(¥))),
rae Qyuxuus r(z, y) YEOBIETBOPAET YCIOBUAM
1 1

min ru,v)>=>—1, fr(u, v)dv= Yr(u, v) du =0.
o<u<1 [} ;)
0<v<1

.Ha#itn miaorsHOCTE p; W p; pacupefeeHHs KOMIOHEHT Gy M
G2 BexTopa C.

3.23. HeoTpmmaTenbusie ciydaiinble Beawuwsnl &;, Eo He-
BABHCUMBI @ HMMEIOT OJHY M Ty jKe IJOTHOCTH pacupejene-
mug p(z), =0. Hafitu mmormocts ¢(u, V) COBMECTHOTO
pacupefieieHdsi CIAYYAflHBIX BeJHIAH M1 =§1 — §2, Ny =

= Vet

3.24. Cayuaiiasie Benmumusl §y, §; He3aBUCHMBL U HMEIOT
OfHY W Ty ke INIOTHOCTH pacnpepenenus p(z). Haitm cos-
MECTHYIO IIOTHOCTH pacupefeneHus ¢(r, @) TONAPHBIX
rooppuuar (r, @) Touxm (Ei, E2).

3.25°, Cayuaiinpie BedwuwHSl & u o He3aBHCUMEBI H HMe-
10T OJHO M TO ke IOKasaTexbHoe pacupejeienue: P{E, <
<zt=1—e= z=0, i=1, 2. Haitrm P{lE — &l < 1}.

3.26°. Cayuwaitnple BeJWuMHBL § W 1) HE3aBHCHMBI H HMe-
J0T paBHOMepHOe pacmpefernenme Ha orpeske [0, a] Haiita
IIOTHOCTH pachipefielieHua CIy4YaWHbix BenuumH: a) § -+ 1;
6) £—mn; B) En; 1) E/M.
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3.27°, Cayuaiiuple penmumpsl & W 7 Fe3aBHCHMEL H HMe-
10T IOKA3aTeNLHOE PaclipefielieHNe ¢ MIOTHOCTRI0 e~ {z = ()
rampas.  Halitm  normocts  pacnmpeferenus:  a) &t
6) £—mn; ) IE—nl;1) &/1.

3.28°, Haittu mioTHOCTH pacmpepmesenua cyMmul § -+ 1,
ecim § m 1 HesaBHCHMBI, § WMEET paBHOMEpHOe pacupene-
nenme B orpeske [0, 1}, a 1 — pasuomepuoe pacnpejenenne
B oTpeske [0, 2].

3.29°. Hailtu miIoTHOCTH pacupeieJeHus CyMMbI HE3aBU-
CUMBIX ' CIYYAHHBIX BeJMYMH & W 1), €cad £ pPaBHOMEpIio
pacmpegenena B [0, 1], a n mmeer mokazaTelbHOe pacupe-
lielleHHe ¢ IMIOTHOCTHIO e (z = (). .

3.30°. Cayuaiinbie Beamumubl E;, £2, £3 He3aBUCUMBL W
HMelT paBHOMepHOe pacupeeienne B [0, 1}

Haiitn mrotHocTd pacnpepenmerus cyMmm: a) &+ Eg
6) &+ & +E&.

Haiitm P{0,5 <&, + &+ &3 < 2 5.

3.31°. Toura (&, &) nMeeT paBHOMepHOe pacmpefene-
mme B KBagpare {(z, y): 0 <z <a, 0 <y <a}. [lokasars,
YTO pacupefieJleHHsi cayvaidonix Bexmuma 1§ — &l u
- min {§;, &} cosmagaior, 1. . 4r0 A moGoro ¢

P{IE; — &2l <t} = P{min {E,, &} < 1)

3.32°, Haiitu pacnpesiesienite CyMMbl ABYX He3aBHCHMBIX
craraeMsix §; u £y, ecim ciaaraeMele paclpefeieHs:

a) MOKasaTeJbHO ¢ OJIHMM H TeM jKe HapaMeTpoM o}

6) no saxomy Ilyaccoma ¢ mapamerpamm A; H Ag.

3.33°. Cayuaiinsie penmunmsr &), ..., £, He3aBHCHMBI X
pachopefieleHBI IOKA3aTeJNbHO C OJMHAKOBLIM MAapPaMeTPOM O,
HaliTi mioTHOCTH pacupepeleHnus Benwuns:

©a) m=max{g, ..., &},

6) ne=min{g, ..., E.}.

3.34°. Cayuvaiinnie Benmummbr §; ® £y HE3aBHCHMEL H
nMeT raMMa-pacunpefenedus: §; -— ¢ mapaMmerpamu (A, a),
§2 — ¢ mapamerpamu (A, B). Iomsaysch dopmymoit

1
a1y _ pp-1g, _ L(@T (P
é"z (@ —pPdr = 5,

HAWTH TJIOTHOCTE pacHpefieieHAs CAydYaiiHOH BeJWuuHB
81+ B '

3.35°. Cayuaitnvie Benmyuubl &y, ..., &, HE3ABHCHMEI]
cjy4yaiHas BeJU4YHHA §; MMeeT raMMa-pacupejfeicHue ¢ Ias
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pamerpaxu (A, o), i=1, ..., n. Haiitm nmormocts pac-
npenenenns caygaiinoi semmumnst § ...+ Ea.
3.36°. Cayuwaitnvie penumunmnt Ep, ..., &, He3aBHCHMbBI I
MMEIOT [OKasaTeJLIoe paclpefieieHne ¢ HapaMerpoM p.
Haiite nnotmocts pacopefetenus cyMmsr &+ ...+ Ea.
3.37°. Hafnrg [JIOTHOCTh paclpefielienns CAydaiHo# bo-
®1

MHIHIH 1 = g -, ecun £, E; He33BHCHMBI W DPaBHOMEDHO
1 2
paenpeaeaens B orpeaxe [0, 1}
3.38. Cayuaitnbie Benuumusl £1, E2y ..., En, 1 == 2, He3a~

BHCHMBI B HMEIOT I[I0OKa3aTeJbHOE pacnpefejreHue ¢ IJIOT-
4

-4

1
§1+"' gn

mpocthio e~* (z=0). OGoznaunM 1 = . Hafttn

[LIOTHOCTL PACIpPefeIeHAS 1).

3.39. Bemmwunn &y, &, mesammeumu; P{E; =0} =P{§ =
=1} = 1/2, E; paBuoMepuo pacmpenenena na orpesxe [0, 1].
Haiit 3arkon pacumpenesienns nesuuunst & + Eo.

3.40. Ilyctp cayuaiinbie BenmUUHH & M 1) HE3aBHCUMBI,
t mMeerT (QyHKOuIO pacupeneienus F(xr), a 1 paBHoMepHO

pacupenencsa B wmutepsaie [a, b). Ilowaszats, uro E+ 1
F(z—a)—F (x —b)

aAMeeT 1110THOCTH

b—a .
3.41°, CymMy [ByX He3asHCHMBIX DPaBHOMEPHO paclipeje+
meruwix ma {0, 1, ..., 9} cayvaifHBIX OfHO3HAYHBIX UmCed §

n 1 momkno sammcats BBuge & + M =100+ 5 (0<T:<9).
Haiitu aaxomsl pacmpepesenusi Gi u $o. 3apmenMsl Jm
€1 m Go?

3.42°. llpomspejenme JBYX 1e3aBHCAMBIX pPaBHOMEPHO
pacupesenenneix ma {0, 1, ..., 9} ommosmaummsix wmcesn § i
1 Momo sammcath B BEme §n =100+ i, rme Ty, Lo—
mexsle umcnaa, nmpuemMawomue sHavenns or 0 mo 9. Sasmen-
Mel i i 7 Co?

3.43. Cayuaiimas Touka A = (&, &, &3)= R® mmeer pas+
HOoMepHOoe pacupenenenue Ha cdepe z?+y?+ 2> =1 Halita
pacnpesenenne npoexnma (&, E2) Toukm A Ha NIOCKOCTH
(z, y) n npoexuuu §; Touk:m A Ha ochb Z. ‘

3.44. Beectm ma cdepe B KauecTBe KOODAMHAT IIAPOTY
M JI0JTOTY, CIATAas X M3MEHAIONMEMEUCH B OTpeskax [—m/2,
n/2) m [—n, n] coorsercTsemno. Halfita mMIOTHOCTH P (2)
pacopefeiends MUPOTH § CIydyaifiHONl TOYKH, MMEIOI[eRd pas-
HOMepHoe paclpejeienue na cdepe.

3.45. Ilyers &, &o, Es — HE3ABHCHMBIEe clAydailHnle BeJd-
upHBl, WMeIOMHe paBHOMepHOoe pacipefeledne Ha MHOMNe-
cTBe IeJdBIX dmcel or —n go n. llon0epeM MHOrOWIEH BTO-
poit crenemu A (z)=oox?t+ ax+ op, npuUHAMAICIEE 1pU
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=—1, 0, 1 snavenns £, £, Es coormerctBenno. Hafitu
BeposATHOCTH P, TOTO, YTO uYMCAA oo, O, Ol2 HeElBIe.

3.46. K meperosopmoMy OYHKTY C ABYMA Ka61?IHaMI(I no-
HOTMLIM TPH KiameHTa: 1-l W 2-# KIMEHTH BaHAAM COOTBET-
ctBenHO Kabmaet Ne 1 @ Ne 2, a 3-i KiamenT ocTajcs KAATH.
Ilpepnmonaras, uro BpeMeHa Tj, Tz, T3 Pa3TOBOPOB KIMEHTOB

- HE3aBHCHMBI H paclpefieleRbl HNOKA3ATEJbHO ¢ HapaMeTpoM
A, HajitH: a) BepOATHOCTH TOr0, YTO 3-# KIMEHT nomajer
B rabumy Ne 1; 6) nmoTmHocTh pacmpefielieHHsi BpeMeHA
OMHMAaEAA 3-TO KIHEeHTa; B) BEPOATHOCTH TOrO, 4uTe J-if
" KIMEHT 3aKOHYAT Pasropop pamsime 1-ro mam 9210 KIIMEHTOR.
3.47. B meperoBopuoM nyHKTe TeleOHBI-ABTOMATH pac-
DONOMKEeHBl B TPeX 3ajax: B i-M sale n; asToMartos (i=
=1, .2, 3; n=mn;+ny+ns3). Tlocre nmepepbiBa mnoceTHTENN
OIHOBDEMEHHO 3aHAJM BCe aBTOMAarthl. BBemem coGeitug 4, =
= {moceTuTellh, 3AKOHYMBUINGA PAsroBOP NEPBHIM, HAXORBAICH
B i-u sane}, i=1, 2, 3. Haittm Beposarmoctm cobwiTuit 4,
i=1, 2, 3, eci;m BpeMeHa pPasroBopa MOCETHTENEH ABIAIOTCA
HE3aBACHMBIMI OIMHAKOBO pACHpPEelCJeHHBIMA CIIy4YalHBIMEI
BEJMYAHAMA C HeOpPepHBHOK (QyHKOUedt pacHpemeleHust.
3.48. Cayuaiinan penwumna § ¢ paBHEOMEDHBIM pacmpe-
neaenumem Ha [0, 1] sanmceiBaercs B BHAe GeCcKOBEYHOI e-
o0

carmunoil xpo6m: § = ) E,107" rne &, — mease, 0<E, <9
n=1

JHloxasaTs, uro cayuaiinsie Beamaumpsl &, &g, ... HE3ABUCHMBL
3.49°. B cxeme Bepnyinu ¢ BepoATHOCTBIO ycuexa p 0Go-

sHaumM depes v, (k=1, 2, ...) HOMep HCUOBITAEWsA, NIpPH
KOTOPOM HIPOMCXONHUT KA-# yCHeX, M HOJOMKHUM T| = Vi, Tp =
=v,— w1 (£=2, 3, ...). Haltitu coemecTHOEe pacmpepeie-

HRe BEIWYAH T, Tp SIBIAIOTCA JH STH BeINYHHH HeEsa-
BUCHMBIMT?
3.50°. B moaumommanbHO# cxeme ¢ mexomama (1,2, ..., N)
BePOATHOCTh I-I0 HCXONa- B KAKIOM MCOBITAHWE pPaBHA Py,
i=1, 2, ..., N. [lonomum
{l, ecJV B S-M UCULITAHUY TOABHWICH i-M HCXOT,
$,1

0 B npoTHBHOM caydae.

flpnmIoTCA M HEBABHCUMBHIMHE CIydaiiHbe BEJIMUUHEI:
a) €54 a5 (Sy0yf— (I)I/II{CHpOBaHBI),
6) €01, £1,5 (s1);

B) €1,4y €2,y «.ey p 1)
N N N

r) ; €1xCk, hz E9rChy v oy thnkck, €CH: €4, €y, ...,CN=

=1 =1 =1

FEKOTOPble TMOCTOAUIIBIE?
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3.51°. UrpansEyio KO0CTDH GpocaroT O TOTO MOMEHTa, KOI-
Jla BOepBbie BHIAfaeT MeHbHie OATE 04YKOoB. O6o3mauuM ve-
pes O umcmo oukOB, BHIABIMX HpH MOCAeXHEM GpocanuMU
UTpaJibHON KOCTH, W Yepe3 v — uucio Gpocammit xocrm. Haii-
TH COBMeCTHoe pacmpefesnenue 0 m v. flBasiores aum cayuaii-
Hble BeIUYUHH O B Vv 3aBHCAMBIMHE?

3.52°. B N aueex mesaBmcuMO 6pocaloT UACTHIBI; A
KaJKIoii 4YacTHMObl BEPOATHOCTh NONAJAHHA B -0 SAYEHKY
pasna p;=1/N (i=1, 2, ..., N). Ob6osHaunM uepes v; <
<wvy<<...<vy HOMepa OpocaEHH, OPH KOTOPHIX YACTHIEI
HONa/aloT B OycThle AYEHKH; MOONOMHEM T =v; =1, T, =
=vi—Vi-1 (k=>2) n obosnaunm uepes 0, HoMmep sueiird,
B KOTOPYI0 momajfaeT wacTUHA Opu v,-M Opocamum. Haiirm:

a) COBMECTHOe U OJXHOMEDHLIE pACIpe/leJieHNs BeJIHIMH
T2, T3;

6) coBMecTHOE M OJHOMEDHBIE pacIpefieleHUs BeJHYHH
© T3 T3, ..., Ty (ABAAIOTCA JHA OSTH BEIUYAHE] HE3aBUCH-~
MBIMH?) ; ~

B) coBMecTHOe pacupejenenne 0y, Og, ..., Ox. ‘

3.53°. B cxeme pasMemieHHMA 9acTHI[, ONECAHHOI B 3aja-
ue 3.52 (¢ pi*1/N), maittTu coBMeeTHO® pacIpefeaeHNO
6\1, ooy e)v. .

3.54°. U3 ypusl, comepmameit M Gexsrx mw N—M uepmbix
mapoB, 10 cxeMe CIyuvallHOTo BbIGopa Ge3 BOSBpalleHHA BHI-
BnMaores Bce maphl. Ilycrs &; — gumeno wepmBIX mapos,
u3BJEYEHHBIX [0 moAsieHHAA 1-ro Gemoro mapa, &; — uncuo
YePHBIX IHaPOB, M3BIe4YeHHBIX Memay (i—1)-M u i-M
(i=2, ..., M) OGeiblMu uIapaMm, Eay; — UACIO YePHBIX
IIapoB, WOABHUBIIMXCs IOCJe IocjegHero 6ejgoro. Haitrm:

a) P{g, =1Fk};

6) P{Ei=Fk, Ea=1};

B)' P{El = k1, Ez = kz, oy EM_,_] = kM+l}-

3.55°. lama Qymrnna pacupenenenus F(z, y) mapsi ciy-
uailHbIX BenmuuH §, 1. Haiitn Ploy <E<a, y1 <n<ysl,
&y < 3, Y1 < yo.

3.56. JIsymepHOe pacupepesenme ° CIyJIARHBIX BeJHUHI
&, 1 sanamo ¢yuxnmeit pacmpenenenus

PE<z,a<y}=F(z,p) =
0, ecam min (z, y) <O,
= min(z, y), ecam O min(z, y) <1,
1, eecam min(z, y) > 1.
Haitrm P{(E — 1/2)2 +(n — 1/2)2 < 1/4}.
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3.57. IloctponTs npmmep HenpepniBHO# B Toudke (Zo, Yo)
nsyMmepHoil (yHKROmH pacupenenenus F .(zr, y), nasg Koro-
poit onmoMepuble ¢ynrnumm pacupemesenua Fy(z) u Fo(y)
Pa3pHIBHBI B TOYKAX Xo M Yo COOTBETCTBEIILO.

3.58. Ilocrpomth Takroii mpmMep HenpepsIBION BO BeeX
TOYKax JAByMepHOH yEKNmE pacnpeneaenus Fy q(z, y),
" urobbl PyHKOWA pacupeneneHus Fglml (z, y), rne E; =%+,
11 =& —n, UMena ToYKu paspbiBa.

3.59. oxasats, 4To aByMepHas (YHKOHs paclipeaese-
nus F; .(z, y) menpepsiBra B TOUKe (Zo, Yo), €CIAH COOTBET-
CTByIOIe OfHOMepHBle (YHKOuH pacnopepeaenna F.(z),
£'4(y) HenpepHIBHB B TOYKAX To W Yo COOTBETCTBEHHO.

[ycrs Ei, Eo, ..., En— He3aBUCEMBIE OMHAKOBO pacipe-
NeieHHble caydaiinele peiawympsl, {Ipm kKammoM o €Q pac-
nonomum wucxa E.(w), k=1, ... n, B nopagke Bospacra-
LAA W [epenyMepyeM NX 3aR0BO: &) < §g) <...<< E(ny. [lo-
JyYeHHas OOCTe0BATENIBHOCTH CAYUANHLIX BEIHYHH HAZBIBA-
CTCA GAPUAYUOHHRBIM pPAOOM, a CaMU CIyYafHbLIe BEJWUHHBI
Ey — uaenamu Bapuanmmommoro paga. TaxaMm  ofpasom,

B UaCTHOCTH, §;) = min &, &) = max &, 3apaun 3.60—
1<h<n 1<h<n

3.66 cpasaHBI ¢ BApHALMOHHBIM PALIOM.

3.60. Cuyuajinbie Beamumunl &y, Eo, ..., &, (n=>2) me-
3aBHCHMBI M OJMHAKOBO pacmpepeneHsl ¢ (ymrmueil pacupe-
nenenns F(rx). Haitrm: a) ¢ynrnmio pacnpenememnsa Ej,;
G) GyBKONIO pacupenesenus §,); B) ABYMEPHYI (DYHRIHIO
pacupepenenna £y, &,.

3.61. Tlo mesaBMCHMBIM ONHHAKOBO PACHpPEACACHIEIM CIV-
YyallHbIM BelAuHHAM Ei, ..., &, HMEOMUM (YHKHHIO paclpe-
nenenua F(z) m nrorHocTs p(z), HOCTPOeH BAPHANMOHHEI
pan &, <&@ <...<E(,. Haittu: a) mrornocts pacmpefe-
aenus §my; 6) COBMECTHYIO IJIOTHOCTH pacupemelenus gy,
o Em (k<m).

3.62. Cnyuvaitasie senuummnr Ep, ..., Ei, Exp1 HE33BHCEMEL
W HMEIOT ONHY M Ty ke HenpepLIBHYI0 (PYHKIHIO pacmpeje-
nenma. Ilyers Ea) <Ep) <...<{, — BapnanumomsEslil pan

sennuud §, ..., &,. Haiitu
P{§h+l & [§<1h E(HU]}, l= 1, .., k=1,
PLEL <Ew), Pl >Ew).
3.63. Cayvaitnsie Bemmuummr &, ..., E, HE3aBACHMBI I
UMEIOT ONMHAKOBOe pacOopefieleHde ¢ IJIOTHOCTHIO p(x).

Hafitn n-mepny®o mmoTHOCTH P, (%1, ..., Z.) pacupepieleHus
WIeHOB BaPHADHUOHHOrO PAAA &1, E(2), «+vy E(ny-
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3.64* Cnyuvaiinpte sennmuunwe £y, & ... &, BesaBucumsbl
U UMeIT [OKAa3aTeJIbHOE pAcCIpejieieHne C MApaMeTpoM o:

Plg:<al=1-—e" =20 i=1, ..,n,
a gy s<Ey =<...<E —sHauenusa &, ... E, pacmomo-

’KeHBBIe B HopAfKe neyObipanusa (papuanuonusiit psap). Io-
Ka3aTb, 9TO c.nyqaiz’uime BCJINYUHELI

Ar=Eq, Ai=Fu—&u-1, 1=2,..,n,
HC3ABUCUMBI U YTO
PlA, <zt =1—ear-ttbx (=4 _ . n.

3.65*. Cnyuwaiiabie penmumssl &, Es, ..., En, HE3ABECHMEL
U -AMEIT OJHO M TO € [OKA3ATEeNbHOE DAaCIpe[ejIeHie ¢ 1a-
pamerpom A. Jlokasars, 470 CiyvyaliHBIe BEeJUIHHbI

g 3 En
maX{E*lv Ezy '--7§n} u g1+‘72'+—33—+... +—n'

O/IIHAKOBO pacmpefeneHs.

3.66. Ilycts &, =(E.1, ..., Enh) n=1, 2, .,.,— Doocxe-
JI0BATENIbHOCTh HE3aBHUCHMBIX BEKTOPOB, ¥ KOTOPBIX KOO/~
BaTel &n 1, ..., &, »— HE3ABHCHMEIe CIyYaliHbe BEJINYUHEI,
AMeOIue OfHy W Ty Ke HeNpepHIBEYI0 (YHRIUI0 pacmpe-
penenns F(z), Ilomomum

A z{gﬂi< min gm‘lytnif ¥20y }c

1€m<

Hoxrasarp, ato npm k=2

had 1
(5 4 <oy
22 " T aR-sg
8.67. Cayvaiintle penuumant &, %2, ... HE3ABUCHMBL H

AMEIOT ONHY W TY Ke HEeIpepHBHYI0 (YHKIOHIO pacrpepéie-
uns, JlokasaTh, 9T0 COOBITHA

B.)={g, <min{g, .., E.-1}}, n=28 ...,

HE3aBHCHMEL.
3.68. Ilycry seimommensr ycaoBua safgaun 3.66, Haiirm

€
Pi U A,
n=2
3.69. Cnyualinsie sesuumusi & m 7 mHesanmcumbl, [[owma-

8aTh, 4TO ecim (PYHKOHA pacmpepnenenums § HempepwsiBHA, TO
¢ynrnus pacopepmenenua § + 1 TOME HEOPEPHIBHA,
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3.70*. Cnyuafinas BemumumHa E; pacnmpefelieHa HO 3aK0-
ny Ilyaccora ¢ mapamerpom A;:
Mo
P =k ="e™, k=0,1,2, ...,
a cayuaiipas BexmuymHa Ep pacmpeneneHa mo saxomy Iyac-
coHa ¢ mapametpoM Ag>> ). Jokasats, uro mpm aolom ue-

noMm k ,
P{g, <k} >P{E <k}

3.71. (Dyﬂr{uﬁn pacnpenenenua Fi(¢) u Fa(t) ynosuer-
BOPAIOT YCAOBHIO :

Fi(t)<< Fy(t) mna moboro £.

TloxasaTh, YTO MOMKHO TAR 3a7aTh HA OXHOM BOPOATHOCTHOM
NPOCTPAHCTBE CAYYaliHBle BequuuHbl & B E2 ¢ QyEKmEAME
pacupepenernsa Fi(t) m Fp(t) coorBeTcTBEHHO, UTO

P{E, = Eo} =1.

3.72. Cnyuajinsie BenuunHSl & W 1) HE3ABACUMBl B HMEIOT
pasmOMepHOe pacupepeienne ma orpesre [0, 1], a cayuaiimas
peamunHa § YHOBIETBOPAET YCIOBHUAM

PiL=¢8=P{L=n}=1/2.
HafiTm MaKcEMaibHO M MUHMMAJNbLHO BO3MOKHBEIE BHAUCHUA
|
Aenenuax § n m § 91m 3HAaueHHS JOCTHTAIOTCH.
3.73. Cnyvaiinsie pennyunsl § A 1) HE3aBHCHMBI B AMEIOT
ORHO W To e pacmpeledeHde ¢ HenpepoisHol QyHKHMei

pacupepienerus F(z), a caydalimas penmyuHa { yJAOBIETBO-
pAET yCIHOBAAM

1
E—5 < t}n YKasarh, OpH KAKAX COBMECTHHIX pacope-

PE=El=P{L=n}=1/2

Tycts m; =sup {z: P{{ <z} <1/2} — memmana pacmpenene-
uua §. HaliTn MwmuManpbHOe WM MaKCHMaJbHOE B3HAYEHHA Mg
¥ YKasaTh, NPE KAKMX COBMECTHEIX pacupenefeHusix §, 1 #
T 5Ty sHaueHmsA [OCTATAIOTCAH.
3.74. Mlyer, X, Y — nesaBucuMBle NeNOUYHCICHHBIE CHY-

yatiubie Beauunpsl, Z =X *+Y,

a == min {n: P{Z =n}>0},

b=max {n: P{Z=n}>0}
Jlorasars, 9TO

min {P{Z =4a}, P{Z=10}}<1/4
76



§ 2. Marematuueckne OKHUIAHUA

B sagavax 3.75—3.112 mcmoabsyworcs mpaMbie cnocoGw
BBIMHCICHUA MaTeMAaTHYeCcKMX osRupanmit; samaum 3.413—
3.131 mamOCTPEPYIOT BO3MOMEOCTH METOA WHIEKATOPOR
(cm. Bemenme x . 3). Bamawn 3.132—3.138 copmepsar mo-
Je3Hble (DOPMYJNBI IAA MATEMATHYECKHX OMUIAHUI pasidd-
HBIX QyEENmi 0T CiyvafiHBIX BedmumH. PasHbIMH MeTomamu
pemarorca zagaun 3.139—3.188.

3.75°. Pacupenenenne famckpeTHON caygaiiHON BeMHUMHEI
E ompenenserca ¢opmynamm P{E =i} =1/5, i=—2,—1,0,
1,2. Haiitn MateMaTHueCKMe ORUEARHA BEJIHIHH m = —§,
ne = lEl.

3.76°. Pacnpenenenne nmekpeTHON ciydaiiHON BenHIHHEL
§ ompepenserca gopmynamuP {€ =k} = m, k=
=1,2, ... Haiiru MateMaTHuecKoe OKUIaHMe CIydaiiHOil Be-
JHYUHBL E.

3.77°. Ilnormocts pacmpemesennms  caydailHOH  Be-
awanEL § sagaHa Qopmymamm: py(z)=0 npm x <1, pi(z)=
=3/2* npm x>=1. HaiitTm maTeMaTHuecKne OKHIAHAA W

AUCHepCHA CAydaiHbIxX Bexmunu § u = 1/E.
3.78°. Haittn ME, DE, ME™  (k=1,2,...), ecan:

a) P{E=m} = %1;_1.3—7»,_ m=0,1,2 ,..;

6) PE=m}=CRp"¢" ™™, q=1—p,m=0,1,2, ... n

3.79°, IlnoTHOCTE COBMECTHOTO pacIpejeeHns P, 5, (u, v)
seruynH §;, &, onpenensercs papeHcTBAMH pa, ©,v) =u +
+ v upn 0<Cu<C1, 0<Co<C1; Pk, (u, v)=0 B ocTanbEHX
crygsasx. Haiiru ME,, ME,, DE,, D, cov (§,, &,).

3.80°. CoBmectHoe pacmpenenenme §&;, E; ompenensercs
yenosmamm P{EE; =0} =1, P{E; =1} =P{E;= -1} =1/4, i=
= 1, 2. Haiitu ME[, M§2, Dgl, Dgz, COV(E], gz)

3.81°. Cayuaiimas senmunma £ paBHOMepHO pacmpeseie-
Ha Ha orpeske [0, 2n]; my=cosE, me=sink. Haiitw My,
Mns, cov(ny, 12). fsasmiotes am m; m np HesaBmCHMBIMU?

3.82°. Cayuaiimas pemmumma § paBHOMEPHO pacupepene-
Ha Ha OTpesKe [—m, m). .

a) Haittm Msin &, Mcos §, Dsin &, Dcos &.

6) Haittm Msin*E, Mcos*E mpm mo6oM mexom k=1 n
acuMOTOTHERY M sin*E, M cos*E mpu k — oo,

3.83°. Cayuaiinan permumna § paBHOMEpHO pacupejesena
Ba otpeske [0, m].

a) Haiitu Msin &, Mcos &, DsinE, DcosE.
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6) Haiirm Msin*g, Mcos*E npu noGom nemom k=1 z
X QCHMIOTOTUKE mpu k — o,

3.84°. IInoTBoCcTs COBMECTHOro pacnpefeleHus cayvaii-
BeIxX senmuun §;, & ompegensercs paBeHCTBAMHU Dk &, (u, v) =

T opn w?+v' =1 m py g, W V) =0 p ocrams-
meIx caygasx. Hafitm M VE% + E2.
. 3.85°. Cnyuaiimas penuumpa £ wmeeT OKA3aTCIbHOE pac-
npepencune: P{E >z} = e~ npu 2 = 0. Haittn ME(1 —e™)

3.86°. Cnyuaiimaa Touka A mMeeT paBHOMEpHOe paciipe-
nedenue B Kpyre paguyca R. Hafitm MaTeMaruuecroe OKH-
JaEWe W Juclepcuio paccroamna E Toukm A oT meATpa Kpyra.

3.87°. Cayuaiimas Benuuyuna { NMeeT paBHOMEpHOe pac-
npepenenne Ha orpeske [0, 1]. Hafitu xoadduunent noppe-
NATINA CAY9aiHbIX BEJIAYHH 1)1, T2, €CIB:

a) m1 =at, ne=>bL (a, b>0),

6) m =at, ﬂz—bC (a<0<d),

B) mi=¢ me=~C

Bl m= (L)
n) 1y = sin(% Q), Ny = cos(% L).

3.88°. Ilyets (§, M)-— KOOpAMHATH Caydaiinolf TOUKH,
pMertomgeli pasEOMepHOe pacmpepenenne B obmactu D < RP
Haiitn koshdunuent woppeannun p (g, n), ecam:

a) D — gacte epguHHYHOrO Kpyra, leKamlad B IEPBOM
kpajpante: 2+ y?’<1, 220, y =0.

6) D — TpeyroipHuK: x+_/<1 z=0,y=0.

3.89. Iyers &1, E2, ..., E. — HE3aBUCHMBIE CJydaHDIE
BeAMYNNE, MMEWIIUe pPAaBHOMEpHOE pachopejeleHue Ha OT-
peske [0, 1], a &, <Eq <...<Es) — DOCTPOGHHBII 1O
£y, ... E, DApHanuUOHHBIA pajA, T. €. 3HAYEHNA Ei, ... Ea
pacnonomenuble B mopagxe HeyGpiBanua. Hafitm mumormocth
p:(x) pacnpepenenua &, MEY (k=1,2,...), D&u.

3.90. ITycts E) < o) < ... < E(n) — BaPHANNOHNBLM PAN,
IIOCTPOCHHBIII 110 HE3aBUCHMBIM CHydYaiiHBIM BenauunmsaM i,
E2, +.., En DOMEIOIOAM paBHOMEpPHOE pacHpefieleHHMe HAa OT-
peske [0, 1] (em. sagauy 3.89). Haiitn roBapmamuio m Kosg-
¢umnuent xoppeasoum p(Ew, ). IIpm kaxmx ycmopmax
lim p (&), &x) =
n—> oo

3.91°. JloxazaTh, 49TO ecqm cAyualiEble BEJUINHE!
E m n nesasmcuMbl, ME = M1 =0, MIE]} <o, Minl® <o,
10 M(E + 1)% = ME? + M7,
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3.92°. Caywaitnre memmumner & u 7 HEKOPPeIHPOBansl.
JloxasaTe, aT0 MEN= MEMT.

3.93. Cayuvaitubie Benwumnsl &, M u § TOmapEO HEKOP-
peauposanst. Bepro nm pasencrro MENE = MEMZME?

3.94. Cayvaitnsie Bermummsl &, 7, { MMeOT HyJeRBIE Ma-
TeMaTUYeCKHe ORUAHUMA, HAECHEPCHH O’ U MOHAPHO HEKOpP-
penupopansl. YeMy paBHBI MUHHMaJbHOE W MaKCHMAJbHOE
sHaueHuss MENG?

3.95°. HaiiTn KoBapmanuoOHHYI0 MAaTpUOy CaydailHOTo BeK-
Topa § =(&,, &g, E3), ecam:

a) Ei, &z E3 He3aBHCHMLI B UMEIOT CTAHZAPTHOE HOPMAaldb-
HOEe pacripene/edne;

0) BexTop E mMeer paBHOMEpHOe pacupejielenue B Kybe
{(z‘l, Ty, Tg): MAX |a2;) < 1/3},

1<i<3

B) mektop £ ¢ BeparHocThIO 1/6 mpmmmMmaer Kammoe m3
6 smaveuuii (0, 0, £V3), (0, £V3, 0), (%73, 0, 0).-

3.96°. Hakue ua npuBejleHHBIX HIKe MATpUI] MOIYT,
a Kaknme He MOTYT OBITh KOBapHAT(MOHHBIME JJif CJIYUANHOIrO
Bextopa § = (&, &, &s3):

100 011 1 11
a) (o 0>,, 6) (101),, ) (—1 11),
001 110 —1 —11
111 123 11 —1
(1) (300 (1)
111 \345/ —11 1

/

Do ==

-~ w

3.97. Ilpu xarux 3HAYEHMSX 7 CYIIECTBYET CIydailHbIil
BeKTOp § = (1, &2, E3) ¢ KoBapmanmoHHOIl MaTpmIeii:

1z2 1z — a\
a) x1x)7. 6)( 21 x)?
zzA —zzx 1

8.98. Cayuaiiupiit sexrop (&1, &2, &3) mMeer Komapua-

N L pyy Py
namoHRylo Marpuny | 01, 1 P,y |. lokasars, uro
Pz Pos b/
[ P15 — 012023 | << V(l — Pia) (1 — O23).
3.99. a) Ilorasats, uTo ecam pacmpejelenue cJaydaiiHoro
BerTopa (§1, §2) coBmamaer c¢ pacupepenenzeM BeKTOPA
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(=i, —T2) B M{T 4 MEZ << oo, o ‘
cov (&1, §2) = 2M (T max (0, §2)).

6) Myers (&, m) 7 (82, M2)— He3aBUCHMEBIE OJUHAKOBO
pacnpenenennsie sextops, M (& + 1) << oo. Jlorasars, uro

cov (&1, m)=M((m —n2)max (0, & — &2)).

3.100. Cayuaiinsie sextopst &= (&, ..., En)& R"nE*=
= (&, ..., En) = R" nesasmcume, ME = (m, ..., mp) =m,
ME* = (m], ..., mp) = m*, marpumm wopapuaumi & n E*
pasab 0= | 0] B o* = |oi;] coormercrrerHo.

Haiitn: a) mMaTtemMaTnuecroe O{MaHHe W JUCOEPCHIO CHY-
ywafigo#i penwumEn §=§;+ ...+ &, ©0) MareMmarmueckoe
omnnanne B gacnepedio cayuaiinoii seamuymanl n=(E, a)=

a1§,+...+a,,‘e;,,, rne a=(ai, ... G.)— JQHHHII HECIY-
waffHBIl BEKTOP; B) MaTeMaTHUECKMe OKHJAHMA ¥ KoBapHa-
uvoRHbLe MaTpumsl Bektopos &t E*, E—E¥ afE+DE* (a,
b — nocrosinHsE).

3.401°, Ilycrs [z] o6osnmauaer mamGoiboiee LeI06 HHCAO,
He npepocxomamee z (meaylo wacte z), a {2} =z—[r]—
npobaylo gactb z. Jlokasarh, 4T ecam CiaydaiiHas BeJIMYMHA
t rawoma, uro pacupeneisenne {{} paBHOMepHOe Ha OTpeske

{9, 4}, o
M [C] = ML — 1/2.

3.102°, Cnyuatigsie penuunmsl &y, £, ... HE3ABHCHMH #

PlE, = 1) = P{E, = —1} = 1/4,
P, =0 =1/2, 1=1,2,...

HafiTy MareMaTHueCKOe O)KHAHHE ¥ JAUCNEPCHIO CIydaiiHoi
Besmvunkb S, =&+ ...+ E,..

3.103°. Cayuvaiinple BeJUYUHEBL €f, €2, ... HE3ABHCHMBI O
OHMHAKOBO Paclupene’JeHsl:

Ple,=0t=Ple,=1}=1/2, i=42,..,

adi=g—gnsi=12 ...

a) ITowasath, urTo ciayualinele Beamaunsl 8y, 8y, ... pac-
mpejileneHbl TaK JKe, KAk choyvaiinole Beamuamel &, &2, ... B
samaue 3.102, a uro npm nwbom i==1, 2, ... caydaiinsie Be-
amunsn 6, O, HesapucuMbl, ecam j > 0 — menoe, j 7= 2.

6) Halitn mMaTemMarndecKkoe OMMHMIAHEE H JIUCOEPCHIO CIy-
vaitaol peanuunnl R, =8,+ ...+ 8, n=2.
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3.104°, Cayuaiiopie senumuuubl £, Eo, ... HE3ABHCHMBI U
mMelT paBHoMepHOe pacmpenenenue ma orpeske [0, 1]. Haii-
TH MaTeMaTHYECKOe ORMAAHNe CAyJalipoil BeJHYIUHBI

n
N =2 | Bix1— &il-
i=1

3.105°, Haitty Aucnepcuio cnyuaifHON BeXHYMHSBL 1|, BBe-
mennoii B samawe 3.104. Cpasmurs ee ¢ nDIE—Eil =
=D(lta— &l + 84— Esl +...+ [E2a — E2n-1l).

3.106°, Cayuatimpie Beamu#HEB Eiy ..vy Eny N1y soe Na HE-
sasucuMbl. [lonoxum

bn=8 4 oo+ Eny i=Em+ ... + Enln

Haiitn MZ,, MEn, Db, Din, cov (Ln, Ln), ecim
ME, =a, DE,=o% Pln.=1}=p,
Plpu=0l=qg=1—p (k=1,2,..,n).

3.107°. B sxcnemunmm, paccydTAHHON Ha n JHEH, eXe-
ANeBHO OT 3anaca OPOAYKTOB HYKHO OTHENATH COOTBETCT-
BYWIIYI0 uactb: B 1-ii nemb — 1/n-w0 wacts, Bo 2-# meHb —
1/(n—1)-10 wacTs oT ocTaTKa M T. f. B neiicrBETENbHOCTH
HYKHasf 4acTh HPOAYKTOB othensercs ¢ ommubkoit. Ilycrs
m (k==1,2, ..., n—1)—gacts oT ocTaTKa UPOAYKTOB, KO-
Topaa orpenserca B k-l meus, Ilpenmonaraercs, 4To BeNMYH-

BBl 1), He3aBUCHMBL, M1, = ay Haiite maremaTn-

A R
gecKoe OKUAAHOE CIyvuaiipofi BeJUINHE! {, PABHOH YacTH
OpPOAYKTOB, OCTaBINElicd K NOCIefHeMY JHIO:

E=(1—m)(1 —m)...(4 — Nn-1).

3.108°, Cayuaitepie meamumesl &, &2, ... HE3aBHCHAMSI U
UMeIOT OJHO W TO e MaTeMaTH4ecKoe O:KHJaHme a 1 OfHY
n 1y e nucaepcuio o, IMonmomnm 1, ;=& — §; Hailtn Mma-
TEMATAYECKOS OMSUJANNe W JUCIEPCHIO CLydYaWHBIX -BeIHIAH
(1
n =M+ N3,a+ Ns6+ oo+ Nan—y,ony
(2)

n = MNig+ MNag+ Mo+ .00+ Nnntyy

(3)

n =M+ N3+ NMe+ .o+ Nty

@ s+ MestMagF eee F Mnmrn + Nate

3.109°. Ciyuaiinpie Benmuadsl Ey, &2, ... HE3ABHCUMBI W
¥Mei0T HylleBoe MaTeMAaTHYecKoe OKUJaHHe H JIUCIEepCHIo
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a’. Halite MaTeMaTnuecKme OMHIAHEA I gucHepeus cayyati-
1 2 3
HBIX BeJmaua L4, @, ol ONIPE/IeIEHHLIX B 3afaue
3.108, ecnm 1, ;= EE,.
o
3.110°. Pemmuts sagauy 3.409 s caywae, worma &y, Eg ...
He3aBHCUMBI M MMEIOT DaBHOMEpHOE pacnpejelesie Ha OT-
peske [0, 1].
. .
3.111°, Pemmts samauy 3.109 ciyuae, xorga i, B2, ...
HE33aBUCHMBI H HMEIT MATEMATHYECKOE OKHEAHNE ¢ M JIHC-
nepeuio g, ~
3.112. Cnyuaiinrte Beawuuner &, Eo, ... HE3aBUCUMDE
ME:i=0, DEi=02< oo, i=1,2 ... Haittu MaTeMaTHuecKoe
OKHaHNE W JHCIEPCHIO CAYUANHBIX BEJATILH

Sn=§1+§2+...+§nﬂ Tn=§v1+§vz+...+§vm1

rme vi, Vs, ...— HE3aBHCUMBIe H He 3aBucAmue ot &, &, ...
ciyuaiiHble BeTHYMHBI, HMEIOHIME paBHOMEpHOEe pacupeneac-
nue Ha mEOoMectse {1, 2, ..., k).

3.113°. OGosnaunm vuepes 0, umCIO UUKIOB MUK I B
NOJICTaHOBKe, ciyuaiiHo BbIOpamHOM W3 Muomecta Bcex nl
nojfcranosox cremenu n. Haitrm: a) MO, DO;; 6) MBy;
B) MO, (r=1).

3.114°. B ypme comepmurca M, mapos ¢ momepom 1,
My mapos ¢ Homepom 2, ..., My mapor ¢ momepom N. Ilo
cxeme cjydvaiiHoro Boifopa 0es BosBpalleHma BHOUpaeTcsa n
mwapos. Hafitu MareMaTuyecKkoe oMmpanme 4WCIa HEIOABHB-
IMxcsa HOMEpoB.

3.115°. N3 ypust, copepmametr M Gensix 1 N — M uep-
UBIX IIAPOB, 10 cXeMe BHIGopa 0e3 BO3BPAlleHHA H3BJIEKAET-
ca Boiopka o6wema n. Yneno Genbix mapos § B BHIGOpKe
nMeer runepreoMeTpumueckoe pacupepesnenne: P{f=m}=

Culn_% . :
== Haittm ME u DE,

N

3.116°. B N aueiikax cayuaiino pasMemialoTcd n YaCTHIL.
Kajkmas wacTnia He3aBHCHMO OT OCTANLHBIX ¢ BEPOATHOCTHIO
1/N momer mnomacts B mo0yl (PUKCHPOBAHHYIO MUEHKY.
Obosmaunm uepes po(n, N) umeno mycreix sueer. Haiitu
Mug(n, N), Dpo(n, N) m acumorormueckme (DOPMYIEI IS
nux nopu 2, N - o, n/N - a (0, «),

3.417°. llycry epoinoamemst ycmosua samaun  3.116 u
pr(n, N)— uucio Adeex, B KOTOPHle HONANO0 POBHO ' YACTHIL,
Hpm r=1, 2, ... paiittm M, (r, N) n acumuroruveckne dop-
mMyael gas Mp,(n, N) npu r=const, n, N> o, n/N—>aq<
(0, »).
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3.418". B rpymme yumtca 25 crymentos. Ilpemmonaras,
4TO [HN DPOMEHHUS CTYJIEHTOB HE3ABUCHMBI U PaBHOMEPHO
pacnpenenensl mo 12 mecsmaMm roja, HalTH MaTeMaTHIECKOe
OKEJAHHE WUMCAA M, TeX MeCAles, H& KOTOpble HPHXOLUTCA
r [Heil pokpeHus, AIA BCEX TAaKEX r, uto Mp,>0,01.

3.419. Ilo N gueiikaM caydailHo pasMelialOTCA 1 HEPA3-
auvumsiz qactnn (cM. samawy 1.52). Bee pasmemenus mpen-
nonaraloTcs papHoBepoATHBIMH. OG03HaumM dYepes W, HHICIO
Aveex, comep:kamux posHo r uvacrmit. Haiitm Mp, m acamn-
roTmueckme QopMyasl A My, mpu n, N>, n/N—>a<
(0, o). Cpasuursr ¢ pesymprarama sagad 3.116 u 3.117.

3.120°. Ilyerp &, (— Wmciio mofBJeHHI i-T0 HMCXONA B N
He3aBHCHAMBIX HMCHOBITAHAUAX ¢ N HeCOBMECTHLIMHM HCXOlaMH# H
BEPOATHOCTHLIO p; TOABNEHUA j-T0 MCX0[a B $-M HCIBITAHUH
G=1, .., N; s=1, .., n, p+...tpy=1). Haiinn
a) ME, s 6) DE.i; B) cov(Eni Eng) (E77).

3.121. Conmocrasum onmcammoit B 3amave 3.120 mocnenmo-
BATEIBLHOCTH h HE3aBHCHMbIX HCIBITAHHI IpoLecc pasMele-
HHA n uactun mo N sueltkaM, HHTepOpeTHpyd IOABJICHHE
j-ro mexoma B k-M mcnplTamuu Kag nomajganue k-ii wacTHI(BI
B j-10 aueitry. OBfosnaunm uepes p. = u,(%; p1, ..., Py) YHC-
JI0 AYeeK, B KOTOPLIX MNOCHe pasMeIleHHsA 7 YacTHI| OKasa-
aoeh posro no r=20, 1, ... vactun. Haiita: a) Mpo; 6) Mur;
B) min My, (n; py, ..., PN).

pj""-pN

3.122°, B N sueiikax DoOCIe0BATEIbHO PasMEINAlT wTa-
crunsl, Hamjas dacrmila He3aBUCHMO OT OCTAJIBHBIX IIONA-
maer B a106yi0 Qurcuposanuyro Auefiky ¢ nepoaTHocThO 1/N.
O6o3HauuM dYepes v, MUHHMAJLHBII HOMEDP YACTHIB], LOcIe
pasMeIenns KOTOpOil YHCI0 3aHATHIX (T. €, HE IYCTHIX)
sAvyeex crtamer paBunM k. Haiitm Mv,, Dv, @ acmMnrormde-
cKyio Qopmyay manss Mvy opu N — oo, :

3.123. ITo mapmpyTty xomur N asroGycoB 6es KoBAYKTO-
pa. B kamaom asro0yce mMeercsi Kacca, B KOTODOM Iiepej|
BBIXOJIOM B peiic 6bi10 r Gmieros. Beero aru aBTobychl mepe-
Beanm n naccakupos. Hafitm MaTeMaTHUeCKoe ORHJaHHE
gypena § IaccaskUpoB, KOTOPHIM He JOCTAJ0Ch OHIIeToB, IIpeji-
HoJaras, uTo Ka kALl maccaknp HEe3aBHCHMO OT OCTAIBHBIX
MOAeT cecTh B ni00oit m3 aBTOGYCOB C ONHOW M TO# e Be-
posatHocThio 1/N.

3.124°, Us 30 umcen (4, 2, ..., 29, 30) mo cxeme pasHO-
BeposaTHOro BhiGopa Ges posppamenms orbupaerca 10 wmces.
Hajity MaTeMaTouecKoe OKHaHHE CyMMBI BHIODAHHBIX 94HCe.

3.125°. B cxeme Bepmynnu p — BeposrHOCTh Hexoma 1
n ¢=1—p— sepoarnocts mcxoxa 0. Bymem cumrarh, 9TO
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npu i-M wenbitammm (i>2) nossmmacy memouxa 00, ecim
opa (i—1)-M n HPH {-M HCOHLITAHUAX HCXOAaMH GHUIM HyId.
Haiitu ¢opmyns! mas maTematmaeckoro OKHJaHEA W Aucmep-
CHM vuCAa poo HoaABieHmii menouyek 00 B n WCHBITAHEAX
(n - o). CpaBruTH HX € dhopMynaMa A MaTeMaTHYIECKOTO
OKANAHUA W [UCHEPCHE YMCIA p: noaBiaenuit mexoma 0 B
n—1 HesaBmCHMBIX WCHBITAHMI Bepryann, xorpa seposrt-
HocTs mcxona O pasma ¢2. '
3.126°. B cxeme Bepmymim sanaun 3.125 maiirm dopmy-
JABL JJIA MATEMATHIECKOr0 OMMAHUA M NCIEPCHE UHCIA i
mosenenuir nenoukn 111. (Llemoura 111 mosmsnserca opu i-M
UCOBITAHUMY, ecim mexogamu (i — 2)-ro, (i—1)-ro m i-ro me-
neiraHmi 6biinm eqummnsl) CpaBEETH MX C dopmyramMu nung
MATeMaTHIECKOIO OKMJAHNA M OUCHOEPCHH HHCIa [ MOAB-
nennit uexoma 1 B n— 2 He3aBHCHMEIX HCIBITAHHAX CXEMEl
Beprynn, xorna seposrmoers mexona 1 paBHa p3,

3.127°, Tlycts npomefieno n menbrTammit mo Toil e cxeme
Beprynan, uro B sagazax 3.125 m 3.126. Hazosem cepuell
eduHuy TemOoYKy MCXONOB IOCTENOBATENBHBIX HCHIEITAHMI
puga 011...110 (mpm srom CYNTaeTCA, 9TO MCXONAMH J0-
HOJIHATENBHBIX MCHBITAHUHA ¢ HoMepamu O m n-+ 1 6pum ny-
an). Ilycts M, — gncno cepmit egunmn. Haiita: a) P{n,=0};
6) P{n.=1}; B) Mn,; T)lim n—1Dy,.

=00

3.128. Ha Geckomeummii nmer kmeTuarToit Oymara (cro-
pona KIeTOuKH pasHA 1) ciydaiimo Gpocaercs Kpyr euHEY-
moro pamumyca. Cumras, 4To LEHTP Kpyra DaBHOMEDHO pac-
OpefleieH HAa TOM eIMHAYHOM KBajpate, HAa KOTOPHI OH IO-
Uaj, HalTH MareMaTHYecKoe OMHAHEE UHCIA § TOUEK o
HEJOYHCICHHBIMU KOODJAUHATAME (%, Y), MOKDHITHIX BTHM
Kpyrom.

3.129*. Hakaylo NenoYuCIeHHYI0 TOUKY YMCIOBOH och
HE3aBHCHMO OT OCTaJILHBIX HA30BeM 0e.0% ¢ BEPOATHOCTHIO p
H uepnol ¢ sepoAaTHOCTHIO ¢ =1—p, IIyetes S — MHOMKECTBO
BCEX TaKUX IEJOYACIEHHBIX TOYEK Z, 4TO PACCTOSHEE OT X
fo Gnmajimeil wepHO#l TouKM (BKIAKUYAA Z, €CIH TOUYKA &
YepHAS) He MEHLINe DPACCTOAHMA OT £ [0 Havaja KOODHH-
nar. Haiitn Maremartwueckoe omupjaEme wmcna |S| enmemen-
TOB MHOKecTBa S.

3.130*. Toukn C), ..., C, HE3aBHCUMH W HMeIOT PABHO-
MepHOe pacnpefiesenue B Kpyre K ¢ memrpom O m pamuy-
com 1. Ilycrs cayuaiimoe MHOMecTBO A COCTOMT U3 Tex W
TOJBKO TeX TOUeK KPYyra, KOTOPHIE HAXONATCA GIMKe K HeHT-
py O, uem K rpaHume Kpyra u K mo6oi m3 Touex Cy, ..., Cy.
Haiite MaTeMaTudecKkoe o’KufjaHne maomaan § mMHOMKecTBa A.
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3.131. Ha mnockocrs mesasucumo Gpomero N Kpyros pa-
Amyca r'y Tag, YTO MEHTPHE PTUX KPYros PAaBHOMEPHO pacmpe-
nenensl B Kpyre pamuycd 1. OGosHaumm uyepe3 pm IJIOMAND
MHOXECTBA TOYEK IJIOCKOCTH, TOKPEITEIX pOBHO M KPYTaMH.
Hajita "

lim ___“‘n_m_, ecim Nry—>A<<oo. -

N-oo

3.132. Cnyuaiinag penuumHa & OpEEEMAET TONBLKO Ie-
Jble HeoTpUHaTeNbHbIe sHaueHuA. JloKkazaTse, 4TO

M= 3P E>H,

3.133. Cayuaiimaa BenmumHa § NOPHHEMAET TONLKO Ie-
fiBle HeOTPULATeNbHbIe 3HA4YeHHAd. JloKasaTh, uTO AAA JIO-
Goro mesoro k = 2

MEE—1)...E—Ek+1) =k§=]1n[h—ﬂ|°{§>n}.

3.134. Ilycrs Ay, Ao, ...— COBOKYOHOCTH cbﬁmmm?’x, K —
mnauKaTop cobeitusn 4; (i=1, 2,...), 1. e.

1, ecam cobritue A; npomcxonmr,
x 0 B mpordBHOM cChaydae,’

a &=y +x2+...— UKCHO ONHOBpEMEHHO UPOHCXOHAIIAX
cobpiTait 3 A, As, ... Jlorasarn, uro

1
ME® — 1 > PAi A ... 4;) =

1<‘ii<’12<zn<’ik

=k! 2 P{Xi’{z"':’xlih:i}-

IR RS IINS)

3.135*, Heorpunartenpnas cayduaiiHas BeimuuwHa § mMeeT
$yurOuio pacupegeaeHnsa

F(z)=P{E <z}
[oxkasars, 910

ME — j A — F (2)) dx.
3.136. Cnyqanﬂaﬂ BeqWUMEA & mMeeT (QYHKIHIO pacupe-

 pmenemus F(z)=P{g <z}. Jorasars, uro ecim MIE| < oo,
T0 ;

-—0

ME= [ (1 — F (2)) dz — { F (@) da.
0 .
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3.137. Heorpunareavbman cayuaitras pemmamua £ mMeer
dynxnmo pacnpepenenua F(r)=P{E <z}. Hoxasare, uTo
" ans aw06oro meiicTBUTENBHOTO o 7= 0

ME® = || 5‘;3“"1 (1 — F ()) dx.
0

3.138. Cayvaiimas seamunna § mmeer ¢ymKIIO pacmpe-
nenenna F(xz)= P{t < z}. [Tokasats, uro ecan

Foy(y)=suplz: F(2)<yl,

T0 A ai06oit maTerpupyemoit Gpynriun k()
1

MA(E) = [ h (P, ) dy.

0

Ilpn pemennn sagau 3.139—3.143 moxuO MCITONB30BATE
cIejlyloifiee NpoCTOe 3aMevaHue.

Ecninm cayuaitesie Bemnmunsni §q, ..., &, He3aBUCHAMBI H
OJIUHAKOBO pacupejeseHbl, a uncio k<n, 10 uabopst
Ei Biy oo 8iy)y 1<i<ip<...<i<n, ojUHAKOBO
pacopejiesiensl u AaA Ja00o0it wamepnMoit dysrumum f(zi, ...
cow ) cayuaiimble Bemmwumanl  Mij,..i, =f(Eip .- 0) Eiy)s
e 1<iy, ..., ix<<n, i,%i, (r+s), To’Ke OJUHAKOBO PaC~
HpeNIeeHbI. :

3.139. IIycrs BeposTHOCTHOe pacmpefenenne P Ha Mo+
crocrn R? TakoBo, uro ecaum Toukm X, Xo, X3 <= R? mesa«
BJICHMEI I UMEIOT pacmpefeienue P, To

P{Xi, X2, X3 nesxar ma onmoit npamoit} = 0.

Hajitu Mmaremarmueckoe omnparme yraa XiXoXs.

3.140*. Cayuaiimbie touxm A, Az, A3, As HeszaBHCHMEL
M mMeIOT PaBHOMEpPHO® pacupefeleHNe B BRIIYKIOH IIOCKOMR
$urype C < R?% miomans roropoit pasma 1. Jloxasars, uro
BEPOATHOCTH TOTO, 4YTO BHINYKIaA o0ojmoura Touex A;, As,
As, A4 ectp TpeyroabHuUK, B 4 pasa Gouablle MaTeMaTHue+
CKOTO OKUJaHHA IJIoImaAm TpeyronbEuUKa AiAdqAs.

3.141*, Ilycrs BeposiTHOCTHOE pacupefenenne P Ha miIo+
ckocrn R? rakoBo, uro ecam Toukm X, Xg, X3 < R? mesa+
BHCHMBI M HMEIOT pacupefeienue P, 1o

P{Xi, X;, X3 nemar ma oxmoit mpamoit} = 0.

Hoxasars, uro ecam touknm X, Xo, X3 = R? mesasucuMmsl #
uMerT pacopenenenue P, 1o

P; = Plogur us yraos AX X:Xs me memnme 120°} = 1/20,
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3.142*%, 1lycrs BeposTnoCTHOE pacnpeneneHme P Ha MIIO-
CKOCTH Takoe ke, Kak B 3amaue 3.141. llokasarp, uTo ecnn
toukn X, Xg, X3, X4 = R? mesaBncuMbl W EMEIOT paclpefe-
aenmne P, To

P4 =P {X1, Xg, Xs, X4 06p83y!0’1'
BRIIYKJBIT weThpexyroapumk) = 1/5.

3.143. HesanucuMule cayuaitabie Beanmumubl £1, 2, « .. En
DOJOKATENbEB W WMEIOT OJHHAKOBO® HEBBIPOMKIEHHOE pac-
°h
E o5y
TEMATHYeCKOe OKUTAHIE 1),; 0) Kodddumuenr KOppenANHn
N B 1, B) Koapdunuenr woppensmmu v +...+n =m

m -+ e T Nee

3.144. Vs ypuwi, comepmameit M 6emastx mw N — M wep-
HBIX INapoB, MO cXeMe ciyvaiinoro Buifopa Ges Bosspaine-
HHUA BRIHUMAIOTCSl Bce mapbl. (J6osmaumM 1) YHCH0 IHAPOB,
W3BJIEYEHHBIX J0 Noasmenus 1-ro Geaoro mapa (BRJAOYAT
9TOT mAap), T; — YUCAC INAPOB, U3Bieuenubix nocae (i — 1)-ro
Gemoro f0 momBIeHMA i-TO 6EJOr0 BKIIOTHTENHHO, Ta4i —
YNCIO INapoB, W3Bieuenunix mociae M-ro Gemoro mapa. Haii-
™ MT,.

3.145. OGosnaunm wepes S(A,, ..., A;) Dromagh BHITYK-

a0i obosouxn Touer Ay, ... A, < R% VYcraHoBnth Tomje-
CTBO

28 (A1, Ay, Az, Ay)=
= S(A4y, As, A3)+ S(A1, 4s, A)+ S(A, As, A+
+ S (A4q, A3z, A4)

¥ BHIBECTH H3 HEro, 4To JJIA HE3aBWCHMBIX OJWHAKOBO pac-
npefeNeHHLX CAYyYalHBIX BeXmuuH Ei, L2, &3, £4 S R?

MS (&1, &2, &3, E4)=2MS (E1, &2, E&3).

3.146. Cnyuaitneie Benuumest £, 1) (BO3MOKHO, BaBHCH-

ppenenenne. OGoznauum 1 = . Haitru: a) wma-

2
MbIe) o0aamaor KomeunbiMm Aucnepcummm: DE = oy, Dn =

=0'§. Yxkaszath mupeneanl, B KOTOPhIX MOMET H3MCHATLCA
D(§+n)

3.147. Ilyers & =(&1, ..., &)= R* — Bextopuas cayuait-
Has pejuumHa. JlokaszaTh, uro ecian MIE| <o, i=1, ..., k,
TO N

IME] < MIEL,

rr,ue[x]=]/xf+ ..+ 2} mpm x = (2, ooz e R
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3.148. Ilycts § =&+ in — cayuaiinan BOJIWYNHA, NPH-
HAMAIOWIasl KOMIOJEKCHBle 3Hadenma. JloKasaTb, 9TO ecyaH
MIEl < oo, MInl < o, To IMEl < MIT].

3.149. Tloxasats, uTo ecim & m v — HesaBHCHMBIE Cay-
yaliHble BeKTOPH B R, a (xz, y)=axy; + ...+ 2. — cxa-
JAPHOE IPOMBBENCHUE BEKTOPOB Z =(Zy, ..., Z4) B Y ==

=v(y1$ L] yd), TO ‘
' M(E, n)=(ME, Mn).

3.150. Ilycrs &y, &2, ... E.— cayuaiiuble BeJHYMHHE C
HYJIEBHIMH MATeMATHYCCKAMU OMMEAHUAME H €JNHHIHBIMU
Ancnepcusama. JlokasaTb, 4TO €CINM BCe STH BEJMUYUHBI OIN-
HaKOBO KoppeaupoBasH, T. e. p(E, E;)=C upn mwobux i,

jsl,...nhi*j 10 C=—-——.
3.151. Jloxasats, uto ecam MIE|* < o, To
lim 2P {|E| >z} = 0,
X->00

3.152. Ilorasars, uTo ecnm § — peitcTBHTENHLHAA CIydaii-
HafA BeAWYMHA C KOHOYHHIM MATeMATHIeCKIM OKUNAHMEM H
f(z) — dynxnua, Bunyknan BEAS, TO

MI(E)> f(ME),
8 ecau f(z) Boimyrua BBEpX, TO
Mf(E) S f(ME).
3.153. Honaaaib, 9T0 NI NI0GBIX CIYYIafHEIX BEIMUHH
1, &2 ..., Ex ¢ KomeunniMu r-Mm (r=>1) MoMeHTaMm cupas

BeJNINBO COOTHOIIGHNE
MIE + .. B S E-TMIE D+ .. 4 MIE, D).

3.154. Jloxasars, uro mpm 1<r< 2 cnpasemimBo He-
PaBeHCTBO

lz+yl"+ |z —yl" < 2(lzl"+ lyl"), —cwo<z, y<oo,

M ¢ ero DOMONBI0 IOKA3aTh, UTO €CAM CIydaiiHble BeaMdn-
HBl § W 1) HE3aBHCAMBI U pacupejeleHAe 1) CAMMETPHUYHO
(r. e. pacmpesie;eruA 1 H —1) COBHAAAIOT), TO OPH JIO6OM
rn1<r<2,

MIE + nl" < MIEI" 4+ MIn]".

3.155. Ilokasats, uTO ecnu ciyvaiimbie BeJIWIEHHL &f, ..,
.y En HE3ABHCHMBI, HMEIOT CUMMETPHYHEIS, pacIpejieseHus
m MIEI" <o, i=1, ... n, mna mexoroporo r< [1, 2], To

MIE + .. FEIT<MIEI +. ..+ MIE.
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3.156*. IToxasaTk, wTo ecam cayvyailHHC BEIUYHHH § W
n mesaBucuMbl, M1 =0, 1 MIElI" < o, Mnl" <o pgaa ne-
BOTOpOl"O nelictBurensuoro r = 1, o

MIE + nl" = MIEI".
3.157. Ucnoawsya samasm 3.153—3.156, mokasarts, d9T0

ecin  §y, ... E,— BesaBucHMBIe CHOyvaiiHbEIe BeJIMYIHBEI,
ME; =0, MIEI" <o, i=1, ..., n, naa mexoroporo r, 1 <
<r<2, ro

MIE + . FET <27 (MIE + ...+ MIELIT).

3.158. Cayuaitmniit Bexrop & =(&, ..., E,) npunmmaer
smaueHus B R* m cymecrsyer Taxoil HaGop umceln

‘((Zo, (22 PRRIRIPN ak)qﬁ(o, 0, .oy 0),

uro P{a;&1 +. ..+ ok, + oo = 0} = 1. Jlorasats, uTo eciu Bce
aJMeMeHTHl Marpunpl Kopapuamuit B = llo,ll xommomenT Bek-
Topa § KOHeEYHBI, TO:

.a) det B =0; . :

6) (@ ...,a) B=(B(@yye,.,0n)") =0, rie * — sHax
TPAHCHOHUPOBAHMSL.

3.159. Caywaitmeiit Bexrop & =(E1, ..., &) IpHHEMaeT
sHauenus B R* m mMeer mMareMaTHueckoe oxujanme m < R*
¥ marpuny kosapuanuii B = lb,ll. [Jorazars, garo:

a) Ma'rpnu'a B meorpunarenbHO ompejeleHa, T. e.

2 bia:a; = (a, Ba) >0 ana moboro a & R*;
i.3=1

6)* ecim pamr Marpunsl B pasem r, TO CYyHIECTBYeT
r-MepEasg rmomepmiockocts L, < R* pmas woropoit P{f e
€Lt}t=1, n PlEs L1} <1 pmua mwboit (r— 1)-mepuoit
runepmiockocta L,.; < R,

3.160. Cayuaitaste Benmuussl £y, Eg2, ..., En HE3ABUCUMBI
n paBHOMepHO pachpenenensl B orpeske [0, 1]. Haitrm
PlEit+E+t...tE.<zlmpu0<z<1. '

3.161. Caoyuaitnpie Benwuumsl E;, E2, ... HE3aBUCHMH M
pasuoMepHo pacnpenenenst B orpesxe [0, 1]. Onpepemnm
CIyIafiHyI0 BeAUYUHY v PABHOI TOMY 3HAYeHuio k, ‘npn KO-
TOPOM BIEpPBBIE CYMMa ‘g] +Es+ ...+ E mpemsoiiner 1.
Haiitu Mv.

3.162. Cnyugaiigpie penwunusl Ep, ..., £, HE3aBHCHMEHI}
Dt;=o}, i=1,...,n  Ilpu kakwx ci, ..., Cp, yIOBIETBO~
palomux ycaosusaMm ¢, =0, ¢+ ...+ ¢, =1, cayuaitnaa se-
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AAYAHA T, = C1&y T ...+ ¢,E, HMCET MUHUMAJbLHYIO AHUCLEp-
curo? Halitn MEAIMAaJIbHYIO JUCOEPCHIO,

3.163. Ilo usBecTHOMY «UIpaBHNY Tpex CHIM» BepOAT-
HOCTh OTKJIOHEHWA CIyYailHON BeJIMYHHBI OT CBOEro MareMa-
THUECKOTO OKupaHms 6onee ueM Ha TPH KODHA u3 HAmcOep-

cun mana. Haiitm P{|E — ME| < 3VDE}, ecim & mmeer:
) a) HOpPMauIbLHOE pacIpefieJeHue;

6) noxasareJbHOE pacupejeneHne;

B) paBHOMepHOe pacupeneneﬁne ma otpeske |—1, 1};

r) P{g = —1} =P{g =1} = 1/18, P{E =0} = 8/9;

1) pacmpepenenue Hyaccona ¢ ME = 0,09.

3.164, Brrumcnurh MareMaTHyYeCKoe OMHUABAE W HACHEp-
cmto onpenenntens A = |Eylici jcn, DAEMEHTH  KOTOPOTO
Ei; — HesapucumMble cayvaiinbie BeauumHBl ¢ ME; =0 u
Dgii = 02.

3.165. ycrs marpnna F E = |E&&li =1, rne Ef, ..., En—
[e3aBHCHMEBIE CAyYaiinble BeTHINHLI, HMCIONIHE CAMMETPHY«
Hble pacnpepmeienns (T. €. pachpeneienue £, cosmamaer ¢
pacnpenenenunem —E;, i=1, :.., n)., llokasars, ur0 ecmu
MIE P < oo, i=1, ..., n, aaa nexoro k=1, 1o ME* — nna-
rOHAJILHAS MaTpuna.

3.166. Heotpunartenvbmaa ciyuafipas seanmvmna & nmeer
MOIOTONO YOBIBAIOIYI0 BHIIYRKAYIO BHW3 [JIOTHOCTH pac-
npenenennsa f(z), f” (z)>0. Uro momuo crasath 0 3HAKAX
Besanyuit M sin , M cos E?

3.167. OGosnraunM 1, == max {u,, n — .}, rre . — gne-
0 ycnexor B cxeme DepHymim ¢ n MCOBITAHUAMEH # C Be-
postHOCTLI0 yemexa p. Haifttu lim n—1Mn,,

n—oo .

3.168. o mnocnenosarenbmoctn &y, &, ... wCOBITAHUM

BepHynJm (P{Ei=1}=p>0, P{E=0=¢g=1-p>0,

Ei, &2, ... HE3ABHCUMBI) HOCTPOUM  DOCNEAOBATENHHOCTH Map
(E1, E2), (Es, E4), ... m BHIUCpKEEM @3 DTOH HOBOIl ToOCTe-
noBatennHocTH fee uapsl Buga (0, 0) m (4, 1). Hna k=
=1, 2, ... TOIOKIM M, PaBHBIM MEPBOMY HUNeHy k-it me-
BLIYEPKHYTOI HapHI.

a) Ilorasarp, uro M1, N2, +..— nocnenoxaa'renbnocm HE~
BaBHCHMEBIX caydaiigeix seamunn, P{n,=0}=P{n, =1} =
=1/2, k=1, 2,

6) HaiiTu maremaTnmyeckoe ORUHAHHe YACIA VvV YJIEHOB
HCXO[HOH MOCTe{0BATENLHOCTH, HCHONb30BAHHBIX MJIA TOFO,
yToGHl OLpellelIATh 3HAYCHAE T)1.

3.169. Tlo Toii e mocaenosareapHoCTH E&f, E2, ..., 4TO
B sanaue 3.168, wmoctpouM mnocnenoBaTelbHOCTE TPOER
(&1, Eo, E3), (&4 Es,°Es), ... M BbluEpKHEM H3 Hee BCe TPOi-
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gu saga (0, 0, 0) w (1, 1, 1). Qs k=1, 2, ... monomnm
Ny paBuuiM 1, 2 mam 3 B COOTBETCTBHM € HOMEPOM TOrO
wieHA k- HEeBBIYEPKHYTON TPONKH, KOTGPHI OTIHYAETCA OT
IBYX OCTAJbHBIX.

a) Iloxasarp, 910 M1, 72, ...— MOCHEIOBATENBHOCTH He-
3aBUCHMBIX caydvaiimmix Bedwums, P{n, =i} =1/3, i=1, 2,
3, ma k=1, 2, ...

6) Hailtu maremarmveckoe oKHJaHWE YHCIA YIEHOB KC-
XO[IHOIl 1OCHeHOBATeALHOCTH, WCHOJIB30BAHHLIX [ TOTO,
qT06BI ONpeNleAnTh 3HAYCHHE 1. ,

3.170°. B papruu n usfennii, Kaxgoe ua KOTOPHX Ee-
3aBHCIMO OT OCTAJBHBIX C BEPOATHOCTRI0 P YHKOBJIETBOPAET
CTAHJAPTY, a C BEePOATHOCTBIO ¢ = 1 — p — He YymoBIeTBO-
pser emy. Usnenmsa OpoxojAT LHPOBEPKY, ONWUCAHHYI B 3a=
gage 2.24. 3a xampmoe usmenne, yaOBIETBOPAIWINEe CTaHap-
Ty H Opoulejiliee NPOBEPRY, IPeANpUsTHe HOAyYaeT & Pyol.;
3a m3Jenue, Ipomiejiiee MPOBePKY, HO HEe YAOBIETBOPAIOIIEO
CTaHfapTy, yujaauumpaercsa uitpad b pyod;sa uamenue, He PO
mejuiee UpoBepky (3abpaxoBammoe), ymiaadmpaeTcA mTpad
¢ py6. Haitru MaTtemarmdyeckoe okumamne mpubbLin Ope-
OpHATHA, NMONYYeHHOW 3a mAapTUIO W3 K H3eJImil.

3.171. Koopaunara § cayyaiimoii Toukm A mHa JeiicTBu«
TeAbHOI NpAMOI MMeeT HeNpepHBHYI0 (QYHKIUIO pacipes<
nennsa. Hafitw Ha 2Toil mpsAMoOil Takylw TOYKy B, mi1a Koto-
poli MaTeMaTHWUecKoe OKHIAHUE IIUHBI oTpeska AB MHHu-~
MAJIBHO.

3.172. Cayuafiable BeamumuSl §, 1 AMEIOT HENPEPHIBHYIO
TIBYMEDHYIO ILIOTHOCTh pacmpefenenmsi. Kar Boibparh TOURY
B =(z, y)= R?, qto6u semmumma @(z, y)=MI{§ —z| +
i I — yl} 6sma MmrnManpHON? :

3.173. Cnyuaiimas Benmumna § MMeEeT KOHEGUHEIT BTOpOIt
momenT ME? Haita min M(§ — z)2 u 1o 3mauenme x, npa

x

KOTOPOM 3TOT MHUHUMYM JOCTHTAeTCH.

3.174. MaremaTndeckoe O:KUaHUE KBA/paTa DACCTOSHUSA
cayuaiinoit Toukn X € R? or Havama KOOpIWHAT KOHEUHO.
Jus xaxoit Touku A murmMansEo M|AX|2?

3.175%, Yposenb BeceHHEro NaBOJKa HA DPEKe ABiAeTcA
cryuaiinoil BexwmumHOM § ¢ HempepwsIBHOU QyHKNUeN pacmpe-
neaenusi F(z)= P{g < a}. Ilnotuma paccumrama Tax, 4ToGLI
BRIIEDKUBATL HABOJOK YPOBHA He Bbime z. Ilpeguomaras,
9TO0 YPOBHA MABOJKOB B pasHbe IOl HE3aBUCHMEI M OfM-

- HAKOBO pacOpe/eNeHbl, HaliTH:

a) MUHEMAaIbHOE BHAUYEHHE Z, NPH KOTOPOM MaTeMaTH-
YecKoe OJKU/IAHWE BPEMEHH [0 PaspyNIeHNS NUIOTHHBI Ma-
BojtkoMm Oymer me Membme 7 = 100 xer;
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0) MmnEmMaibHOe 3HAYEHHe 2, NP KOTOPOM BEPOATHOCTH
paspyienusa IIOTHHH nasogkoM 3a 1 =100 ner Oyper ne
boapue o = 1/100.

3.176*. HaGmomenus 3a ypOBHAMH BeCeHHWUX NaBOJKOB
B teuenne I' et manu sHavemma %y, ..., Er. Ha pexe mo-
CTPOEHA MJIOTHHA, KOTOPasA MOMKeT BBIIEPIKATH uasomm
€CHM TOJBKO ero ypoBeHb He NPEBOCXOTHT Lr == max {1, ...
vow Ert. Iyers tr=min{t: &y, > Ly} — Bpema mo paspy-
OIeHHUA OJOTHHE! naBofgroM. IIpeanomaras, 4to ciayyailHbie
Beawynuel Ey, E9, ... HE3ABUCHMBI N HMEIOT OfHY B TY IKO
HeIPepHBHYI0O (YHKOA pacrpejiefenus, Haiitu Gopmynst
A Mty, Pler<<u} m YHCICHHBIO BHAUOHNMA ITHX BEINTHH
opu 7 =100, u=10. _

3.177. Cayuaiiubie Benwuunnl &, Eg, E; HE3aBHCHMHI o
MMEIOT OffHO M TO 3Ke pacupefielienne ¢ KOHEYHLIM MaTeMa-<
TUISCKUM omupanneM, £, < . < E@3) — X Bapmanmom-
BeIt pag (cMm. zagauy 3.60).

.a) Jloxasats, uto

3
MEx»—Ew) =5 M|E —&|
» 0) Moxasars, uro

M{min (B — Eay, Eo — Eo)} < —

3 Mg —5.

3.178. Bymem rosoputbh, uTO crywaidHas BeamymHa £ co-
cpenoroueHa Ha oTpeske [a, b], ecim Pla <E< bl =1 u npu
mobom & >0

Pla<t<a+el>0 n Plb—e<E<b>0.

Jlokazath, 9T0 AWCHEpPCHS CAyIafiHON BeNIMYWHBI, COCPENOTO<
9eHHOl Ha OTpe3Ke AAEEH [, me mpesocxopmut [%/4.

3.179. loxasats, 4ro ecim cayuyafiHEI® BeNHYUHBI M1, 12
HE3aBHCHMBEI W T); COCPEOTOYEHA Ha OTpe3Ke MIuHel I, {=
=1, 2, To cymma 1); -+ 12 cocpeioToueHa Ha OTpe3Ke NJINHHL
=1+ 1.

3.180. T'osopsaT, uro cayuaiimasg BeiawuuHa § mMeer Oe3-
2paHUYHO deaumoe pacnpedesenue, ecinm npu aioboM HATy-
PalIbLHOM 1 ee MOYKHO NpeACTaBUTh B BHAE CYMMBI &+
..+ &, HesaBUCAMBIX ONMHAKOBO PACIpPENENeHHBIX Caydaii-
HEIX BenmuwH. JlOKasarh, YTO HEBHIPOKIEHHOEe Ge3rpaHmyHO
AeAMMOe pacupefelieHne He MOKeT OBITh COCPEeOTOYEeHO Ha
KOHETHOM OTpe3sKe.

.3.181. Ilyers coGwrrma A, Asg, ..., A, TaxKoBb, dTO
P{4} =p, i=1, ..., n, 1 cobnirue B, = {npoucxogur ne
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MeHee m m3 cobpituil Ay, ..., 4,). Ilokasars, a0

max {0, %} <P{Bn} gmin{i, "—"f}

3.182. Cnyuaiinas Bexmumea &, mMeer PymKOuIO pacmpes
nenenus F(z)=P{& <z}, a cnyvaiimas Beamumma Eg —
dynrnmo pacupepenemns  Fa(z). [loxasats, [ro ecan
Fi(z)< Fy(z) npm Beex z€(—oo, ), To ME; = MEs.

3.183. Cnyuaiinsie Benmummm & ® 1 3afaESl HA ORHOM
BepoATHOCTHOM mpocTpancrBe. OnucaTs MHOMKECTBO BO3MOK-
HHX snHavenuit P{§ < n} B crexyomnx caygasx:

) ME =1, My = 10:

6) £ m 1 onMEAKOBO pacIpefieleHs;

B) & pacmpefnierena pasuomepro Ha [0, 1], a n — pasmo-
mepro Ha [0, a], a = 1.

3.184. Cayuaiinsie BenwuWEL § W 1) UMEIOT PABHOMEPHOO
pacupenenerne Ha orpeske [0, 1]. [lokasars, uTo mpm m0Gom
XapaKTepe 3aBHCHMOCTH MEMKAY § U 1

MIE —nl < 1/2.

3.185. Cayuaiinbie Bemmamunr § @ 1) HE3ABHCHMEL H HMe-
10T paBHOMepHOe pacmpepenenue ma orpeske [0, 1], a cay-
vyailHad BeIWUNHA { yAOBIAETBOPAET YCIOBHIO

P{T =&} = P{§ = n} = 1/2.

YwasaTh coBMeCTHHI® pacupenenesds &, 1), &, opH KOTOPHIX
ROCTUTralOTCA SKCTPEMAJLHEIE 3HAYeHWMA ME, m malitm Maw-<
CHMAaJbHO® W MUHUMAJLHOE BO3MOJKHBIE sHaueHHs ME,

~ 3.186. Cnyuaiiman Benmumna § mMeeT HempepsIBHYIO
dynknmo pacmpepenenus F(z), cnyuaiimas Beamumma
OpUHAMAeT TOAbKO sHaweHHA 0 m 1: P{y=1}=gq, P{y=
=0} =1—a. Vkasats coBMecTHEHe pacupejelerus & ¥ X
OpH KOTODHIX MOCTHTAIOTCA SKCTpeMalbHble 3HaueHma MEY,
¥ HAUTH 3TH SKCTpPEeMAJLHLIC 3HAUYCHMA. :

3.187. Cnyuaitusie Benmumust § ¥ v HE3ABHCHMbLI M HMe-
10T paBHOMEpPHO® pacmpejeneHme Ha orpeske [0, 1], a cay=
YailHaA BeMMYAHA { YHOBIETBODAET YCJIOBHIO

P{§=§}=p_<1/2, PE=nt=1—p.
VYxasath coBMecTHE pacnpenemenmus &, 1, &, mpm KOTOPHIX
JAOCTUTalOTCA 3SKCTPeMalbHble 3HAaueHmA ML, m Halith >tH
SKCTPEMallbHEble 3HAYCHMA. '

3.188. a) Bexroprt E=(&;, &) w n=(n, 12) HesaBu-
cumbl 1 cov(E;, &)% 0, cov(ny, m2)¥ 0. Moryr am Kommo-
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HeHTHl E;-k 1M u E + 12 BerTopa § 4 v ObiTh HEKoppeampo-
BAHHBIMH?

6) Bexrtopn ‘g——(?;;, Es) m n=(n, 7m2) HE3ABUCHMH I
MMEIOT 3aBHCHMbIe KOMIIOHEHTHI:

P{E1 <z, o < o} 7= P{E; < 2 )P{Es < 20},
P{ﬂl ST N2 S P = P{m x1}P{n2 Zs).

Moryr nm 6biTh He3aBHCHMLIME KOMIOHEHTHI & + m; u §2 +
+ m2 Bexropa § + n?

§ 3. Ycaosusie pacnpepeneHusn

3.189°. Cayuaiinbie BeAWUAHLI § ¥ 1) HE3aBHCUMBI;
P{E = k} = P{n =k} = pg*-!

g=1—p, 0<p<1, k=12, ...

Haiitn:

a) P{E=mn}; 6) P{E>n}; B) P{E<n};

r) PlE=EkIE>n}; n) PE=FEKIE<n);

e) PlE=EkIE=mn}; =) PlE=KkIE+n=10;

3) MEIE+ =10, [=2.

3.190°. Haiitn pacipejeeHue EJNOYNCICHHON HeoTpH-
nareaLHOM cliyuaiinoil Bemummel &, ecam:

a) P{O<§<00}—1 PlE=k+1E>kl=p, k=

=0, 1,
6) P{‘§>O}—1 Ple=k+1lgsik, k+ 1} =c<1/2,
k=01, '
‘P{§/0}=1, PE=Fk+1|Ee bk + =y

r>0, k=01,

3.191°, Cayuaiinbie Beanmuussl §, 1) HE3aBHCHMBI W OJiH-
HaxoBo pacopedenensl. -Halitm  ycmosmyle  miorsOCTB
Dris+n=:(Z) pacmpenenenus § npu ycaosuu E-+1 =2z B cie-
RAYIOmMUX cayyasx: a) § W 1) HMEIOT IOKA3aTeJIRHOE pacipe-
neleHne ¢ MIOTHOCTHIO p(z)=Ae™, z=0; 6) £ m n pas-
nomepuo pacmpeniesenst B [0, 1]; B) & m m umelor pacmope-
AeJeHne ¢ IJIOTHOCTBIO A2xe=**, x = 0.

3.192°, Hai#itm ycnosmyio pgumcmepemio D(EIE+mn=32z) B
cryvasx a), 0), B), ompeHeseHHBIX B NpeHBIAyIIeil sajade.

3.193°. Cmyuaitasie Beamumnsl £, 1 HE3aBHCHAMBL ¥ OfH-
HakoBo pacmpepeinenst. Haittu M (EIE + n=12z). PasoGpars
OTHENBHO ClIy4yawW, Korga & WMMeeT /HCKPeTHOe paclpejelie-
HOe WM IONOKATENHHYI ILIOTHOCTD. '

3.194°. IInoTHOCT COBMECTHOIO PACHPENENeHUS BOIAHIMH
E, 1 onpejenserca paBeHcTrBaMu: psa(u, v)=1 mpm (u, v)E
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e G, psa(u, v)=0 npu (4, V)€ G, toe G = {(u, v 0{u <<
<2, O<v<<i — % u} Haiitn mirotnocts pap—.(x) ycaos-

HOTO pacfpefeseHnsA 1) NPH yCIOBuUE § = 3. .

3.195. Ilycrs Ey, Es, ..., &, — pesyabTaTel n HOCHE[OBa-
TeabHBIX ucnbtauuii Bepmymmm, P{§; =1} =p, P{§;=0} =
=g =1~ p. Jlokasars, wro maa aioboro k (0<k<n) ye-
uoBHOe pacupenedenue Habopa & = (&, ..., &,) nmpu ycaosun
Ei+...+E =k sBiasercA paBHOMEDPHEIM HA MHOMKECTBE
Beex Ch HabopoB, cocroAmUX w3 k eguuur m n— k Hymeil.

3.196. Cayuaiiman senmunmma X; mMeeT OMHOMHUAJBLHOE
pacupepenenwe ¢ mapamerpamu (n, p), caydalinas BeJIudH-
Ha X, npm yemoBau X; uMeer OWMHOMWAIBHOE paclpejee-
mne ¢ mapamerpamu (Xi, p), X3 — mpm yenosmu Xp umeer
OnHOMHAJNLHOE pacupeneienme ¢ mnapamerpamu (X, p), ...
e+w X, Opn yenoBuu X,—; mMeeT GHHOMHAILHOE Pacmpejelne-
mne ¢ mapamerpamu (X1, p). Jloxasarp, uto GeaycioBHBIM
pacnpenenenueM X, sABIAeTCH OWHOMHANBLHOE pacupejaene-
HHe ¢ mapamertpamu (n, p*).

3.197. Cnyuaiinsie Benmumnnt &1, E2, ..., Ey HE3ABUCHMBI
u pacmopepesenil mo sakony Ilyaccoma ¢ mapamerpamu Ag,
Ag, ..., Ay. Haitru: a) P{E +...+ & =mlg+... T Ey=
=n}; 6) Mg +.. . FEIE +...+E=nl

3.198. Us ypmst, comepmameit M Genwrx m N — M uep-
HBHIX IApoB, cHadala H3BiIeKaeTcA Ge3 BO3BpamIeHLd BHIOOD-
xa obmeMa n, a 3areM u3 3Toil BHIGOpKEM u3BIEKaerca Ges
BO3Bpamenus BeIGOpKa o6beMa no << n. Haiitm s3akom pac-
mpefenennd wuciaa £ GembIX mapos Bo BTOpOil BEIOOpKe. 3a-
BUCHT JII BTOT 3aKOH OT h?

3.199. Cayuaitupie senmymmE E;, E2, £3 HE3aBUCHMBI |
pacupefieleHBl HOPMAaJdbHO ¢ ONWHAKOBHIMH IapaMeTpaMu

g, &8,

a=0, c=1; wmoaomum 1 = ==, Haiitu pacupegeie-
Vite

HUE 1.

3.200. Ha orpesox [0, a] Gpomiero Tpm Tourm, mX KOOp-
nuHaTel &y, &g, Es He3aBUCHMBI W PABHOMEPHO pacnpefeieHs
Ha orpeske [0, a]. HaliTu neymepuywo ¢ymxnumio pacmpeje-
nenusa Es, &3 mpm yemoBmm, uro & = z < min {&y, E3), 0 <
<z<a.

3.201*, Hyc'r”b Bi=(En, &i2), ..., En =(En1, Enz) — Hesa-
BHCHMEI® CIy4aliHble TOYKH, MMEION[Me paBHOMEpHOe pac-
npenenenme B KBagparte 0 << xy, x2 < 1. Hazosem rtoury §, =
= (&1, Ei2) epanuunoi, ecnm pua mioboro j=1, ... n Bb-
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HOAHACTCA XOTA OBI OHO M3 yCJIOBHﬁ
B < Bay B <

1 0603HAYAM 4Epes K, IUCIO0 TPANMUHLIX Touek. Halttm M.

3.202, Ilyerp E;, E2, ...— NOCIONOBATEALHOCTh HE3ABM-
CUMBIX OJUWHAKOBO pACHpEJENeHHBIX CIHYYAllHHIX BONAYHH C
MareMaTHuecKnM omupannem a >0 @ mucmepcmeit o < oo,
cryuaiizas Beawumua v He sasucut ot £, £, ... W mpumm«
MaeT Ielible MOJIOMKATENbLHBe sHauennsa, Mv =), a

T=§1+§2+...+Ev.

Haitty Mt n (npu nonommmrensroM ycaoBum Dv = §%) Dr.
3.203. Cnyuainnie Benmuunsl E, 1 meszaBacumsbl, [loka-
3aTh, 4YTO OpH N00OM Z

P{E = max(n, z)} = P{E=nIP{f >

3.204. Cayvaiinste. Beamunmun E, 7, § mesasmcumul, [lo-
KasaTh, 4TO

P{§ = max(n, {)} =Plg = n}P{§ =il

3.205. Cayuaiiuvie senmumesl &, &, ... He3ABUCHMBI H
MMEIOT paBHOMEpHOe pacupeneirenue Ha orpeske [0, 1]
IIycrs 61 =1, m ecim n =2, To

1 opn &, < min {En caey gn—l}’
0 B mpoTHBHOM CJIydae.

6, =

[MocTponm MoCHEI0BAaTENHEHOCTH T, MOMEHTOB MOABIEHUA MM~

HOMAJBELIX 3HAYCHHH §, W NOCAEOBATENHHOCTh HX BEJIWUUH
M T. . modokmMm t0=0, no=1, T,=min{n: n> 7y,
=1 m=8g, k=1,2,...

a) Jloxasars, uro npa mobux k=1 n z=[0, 1] ycnos-
HOe paclpefelieHne 1), IPH YCIOBHA -1 = T ABAsSETCA paB-
momepusM Ha [0, z].

6) Hailitm maTeMarwdeckoe OKHaHEe W IUCIEPCHIO CIYy-
gajigoit Benmunsawl §, = —In 1.

B) Halitm ycuoBHOe pacmpefelieHne, MaTeMATHISCKOe
OKHJAHNEe W AHCIePCHI0 CJydaiiHOil BeamdImHBl A = Ty —
— Tp—1 UPHA YCIOBHU My-1 = &,

r) Haiite Mr, pu k= 1.

1) JloxasaTh, uro caydaiimmie Beamumbbl 8y, O2, ... He-

sasmcnmel u P {8, =1} = —l—, n=1,2,...

3.206. Ilyers &y, &o, ...— HO3ABHCHMEI® caygafiusie Be-
AMYMHDLI, UMeIOIMHe IOKAa3aTeNhbHOe pacupeNelenne ¢ mapa-
merpom A: P{Li<tl=1-—¢e™, v S0=0, §i=0C, S:=
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=t +8, ... Ilycrs, mamee, cmywaiiubie BeIWuYmHH &y,
g2, ..., B, HE3aBHCHMEI, HMEIOT PABHOMEPHOE paclipefelieHue
Ha otpeske [0, a], >0, n B4y <Ep <...<E(n — ux Ba-
pUAnUMOHHKIA pAH, T. €. OPPECTaHOBKA &y, ..., &, B IOPAMKe
BeyOpiBaHHA. J[OKa3arh, YTO YCIOBHOE COBMECTHOE pacipe-
nenenne (Si, Sg, ..., S») mpu ycaosmm S,<a<S,, coB-
najaer ¢ coBMecTHHIM pacupenenenumeM (&1, &2y, -« Emy)e

3.207. Cnygaiinas BenmuynHa E ¥WMeeT HOPMAJIBHOE pac-
upejleleHne ¢ MaTeMarmiecKuM oskupganmem ( #m gacuepcu-
et o2, Ilorasare, uTo mpm mobeix >0, C >0

Pli—a>Zle>a) <™

3.208. B cxeme Bepuynam ¢ BepoarmocTsi0 p mexoma 1
H BepoaTHOCTEIO ¢ =1 — p wmcxoma O mailtm MaTemaTmye-
CKOe OKHaHWe UHCIAa Voo WCNLITAHUII [0 WEPBOTO IMOABJIE-
HUA [EemoYKdH mu3 JABYyX umyaeidl, B wacrmoetu, BHUHCAUTH
Mvgy npm p = 1/2.

3.209. B cxeme Bepmymnum npensigymeit samaum maiiTm
MaTeMaTHyecKoe OKMJAAHWEe YHCeHa Vi HCIBITAHUA [0 mep-
BOTO MOABIGHWA MEMOYKHM W3 Tpex efguHan. B wacrtHOCTH,
BLIYUCIATE BTO MaTeMATHYECKoe OMRmmanue mpm p =1/2,

3.210. B cxeme Bepuymnm sagaum 3.208 maiitm marema-
THYECKO® OMUAAHNE UHCIA Vo, HCOBITAHHE [0 HePBOTO IOAB-
nenusa pemouxkm 01. B wacrtmocTm, BHIUMCAUTHL 3TO MaTeMma~
TIYecKoe omuganme mpm p = 1/2.

3.211. Touru A4,, 4o, ..., A, HE3aBUCAMEI W UMEIOT paB~
HOMEPHOE pAacHpe/ejieHne HA OKPYIRHOCTH CJUHUYHON Iiau-
pel. Hafitu BepoOATHOCTL TOrO, UTO AJIMHA HAOMEHLIHel may-
rm, cofepsiameil Bce STH TOUKM, He Gonbme z << 1/2.

3.212, Touxu Ay, ..., A, He3aBHCUMHI W HMEIOT PABHO~
MepHOe pacupefieleEre Ha OKpy:HOCTH S ¢ memtpom O.
Haittn BeposaTHOCTs TOro, uTo O JIEMHT BHYTPH BHIIYKJIOLO
MHOTOYroJbHUKA ¢ BepmmuamMu Ay, ..., A,.

3.213. Touxkm A4,, ..., A, He3aBUCHMH W WMEIOT PABHO-
MEpHOe pacupefeienne HA OKpY:RHoctH ¢ metpom O,
a caydailHas BeIWYMHA V PAaBHA HAWMEHBIIEMY R, IPH KO-
TOPOM BHINYKJIBIH MHOFOYTOJABHEUK ¢ BepUIMHAMH AI, ceny Ao
copepmur 0. Hatitm Mv 1 Dv.

3.214. Tourku A,, ..., A, HE3aBUCUMBI W UMEIT PaBHO-
MepHOe pacupejejieHne Ha OKpysRHoctm pazuyca R. Haitru
BEPOATHOCTH TOTO, YTO BLINYKIBIA MHOTOYTOALHHK C Bep-
muHaMu A4q, ..., A, EMEeT HeNycToe mepeceueHne C OKPY:K-
HOCTBIO paguyca r = R/2, KOHXEHTPHYHON HCXOLHOU ORpYIH-
HOCTH.
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-3.215. Touxm 4y, ..., 4. (n=>2) mesaBucumsr n wme«
10T paBHEOMEDHOE  pacupefieleBEHe HA OKPYKHOCTH pajuyca
r. lyers Ay = Ay, A2y, Ay, ooy Any — ToURE Ay, ..., A,,
‘PacUoNiOKeHHLIe. B TOM HODPAMKe, B KOTOPOM OHHE BCTpedYa<
OTCA npd 00X0fe OKPYKHOCTH IO YacoBoit crpemke. Haiitm
8aKOH pacmpefieneHuss mimew § ayrm A,42, ¥ sHauvenus
ME, DE.

3.216. Ilycrs Bumonmens! ycrosumsa samawsnm 3.215 n B —
nnaaa nyre A Ay, Halire coBvecrnoe pacnpepemenme m
koa(ppumuenr koppenanum £, Es.

3.217. Ilycrs smmonmen® ycioBmsa sagaum 3.216. Hatirm
3aKOH COBMECTHOro pacupepenesusa &, ..., & opm k<n.

3.218. Ilycrs Bmmommemsr ycaoBms sagaum 3.216. ITo-
KasaTh, WT0 COBMOCTHO® pacmpefeldenme &iy Ei, ..., 85 ©
Isihi<ip<...i<n coBHmajaer ¢ pacopenenernem
gla oo ey Ek-

3.219. Ilycrs Bemommens ycmoBua sanadm 3.216 m v —
uneno Ayr A Auery miaasr Goaxerme A, 0 <€ A < 2nr. Hadirm
Mv, Dv u acummoroTHUecKHe (OPMYAH OIA HUX npu =
= n/2nA, n > oo,

3.220. ITycrs Bemonmems ycaoBEs sanmawm 3.216. Haite
TH 33aKOH pacnpejieleHUs CIyYaWHON BeJIMYMHDI

s = mMax {El, eeu Euh

3.221, Ilycrs Beimommenm ycmosms samawm 3.220. Hafirm
. Mn, B acuMnToTHEYecky gopMmyay nas Mn, opE n —> oo,

3.222, Tourm A, B, C HesaBHCHMHI B uMeOT paBHOMEp-~
HOe pacipejielienne HA OKDYKHOCTH EQMHHYHOLO pajidyca.
Ilycts S — mnomans AARC, P — ero mepuMerp, r-— pajgu-
yc BnucaHHOro Kpyra. Haiitu MS, Mp, Mr.

3.223. Cropomnr npamoyronbamka ABCD napalnenhust
ocaM kKoopaumar. Halitm Maremarwweckoe omugamme mio-
maan ¢ mpamoyronbEnka ABCD B caepywomux caygasx:

a) roopamHaTH (@i, @3) Touku A QpurCHpoBamEr, 0<ay,
a2 <1, a Touka C mmMeer paBHOMEpHOE pacmpejeleEme Ha
AUArOHaJIH e[HHMIHOIO KBAaApaTa, COGNMHAIMEH ero Bep-
munneu (0, 0) a (4, 1);

6) Toukn A m C mesapmcumbr; Touxa A PaBHOMEPHO pac-
upesienena B eaunuyroM ksagpare [0, 1] X [0, 1], a Touxa C
nMeer To jKe paclpejieJieHHe, 4TO B 1. a).

3.224*, Barapes ®3 n opynumii mpomsBoAWT Bajm mo neuy,
HaxouAmeica B Touke a4 &(—o, «), Ecim i-e opynme na-
BEl6HO Ha TOUKY f}; &(—o0, o), To BHIOYHIEHHHH U3 HEro
CHapAx momajgaer B To4Ry P+ Ei+ &, rue § — ecrecrsenmce
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pacceaHme A - i-ro opyaud, a § — ONMHAKOBBIH NIA BCEX
opyRuil cHoc u3-3a Berpa. lless okasniBaercA mOpaKeHHO,
ecan xota Ob ogmH cHapAJ[ HOODAaeT HA OTPO30OK [a — &,
a+e]. Hycerp Eiy .. En, § — HE3ABHCHMBIE CIyYAilHBIC Be-
JAYUERL, §; MMeeT PaBHOMEDHOe pacupejiejieHHe Ha OTpe3Ke
[-¢, ¢], a t — paBHoMepmoe pacnpejesieHue Ha OTpe3Ke
[-d, d], 0<c¢<d. Hafitu n cpaBHETH BEpPOATHOCTH WOpa-
JReHHMA Oedu (A #X Opejeldbl OPU n —> ) B CAeAYIONIAX
ciIyJaax: )

a) BCe OpyAus TOYHO HaBeJeHH HA nedab (B =P2=..

=Pa=a, cte<d);

6) Touxkm mpunena puidwpanTca caydaiigo (Pi, ..., Pn —
HE3ABUCHMBI® CJIyYaWHBle BeJHYMHBI, MMEIOIINEe pABHOMED-
HOE pacopejielieE¥e Ha oTpeske [a — b, a+b], b>c+d+e).

§ 4. HopmaanHoe pacmnpepesnenue

3.225°. Cayvailnan BeamumHa § MMeeT HOPMAJBLHO® Pac-
npenesieEHme ¢ MaTeMaTmdecKuM oskmjanueM (0 m gucmepcueit
1. Karoe ms asyx coburrmit: {|E]| <0,7} mmm {|E]| =0,7} —
uMeeT GOJNBIIYI0 BEPOATHOCTH?

3.226°, Cayvaiinas seamumna § umMeeT HOpMaJbHOe pac-
npepenenme ¢ napamerpamu (0, 1). Yro Goabme:

P{—0,0 < E<—0,1} mam P{1 <E<2P?

3.227°, Cayvaiinas Benmumua § nmMeeT HOPMaJbHOE pac-
npejlelieHNe ¢ MareMaTWdecKuM omumanueM ( m Amcmepcueil
o?. Haiitm ME*, k=1, 2, ...

3.228. Cayuailmas menuuuna £ mMeeT HOPMAaJAbHOE pac-
IpeJIeNiCHIe ¢ MATeMATHICCKIM OMUAAHHEM 0 m gucmepcumeii
o® Iloxasatp, uro upu n0bom x>0

x'l 2
_.Le—ﬁ{_(_’__fj}<P{§ 1-}<____e 2020
Vin T 4 Ve z
3.229°, Cnyuaiinaa Beamunea § pacupejieeHa HOPMAJIbHO
¢ napamerpamn (@, 0%). Haiira:

a) IIOTHOCTH pacmpefieleHus BEINIHHB 1)} = =& npum
a=0;

6) mmoTHOCTH pacOpeNeseHNA BeIXTHHE 1)z = ¢* mpH Opo-
F3BOJBHBIX @, C.

3.230°. Cayuaitasie Bequunas & u &y He3aBHCHMEL I MMe-
10T HOpMaJibEOe pacupefienenue ¢ napamerpamu (0, o?). Haii-
i PYHKOUIO pacOpefeNeHNsA CIYIAHHON BONAYHHEL 1) =
=&+ &

7* 99



3.231. Cayuaitnsie Bexmummm! Bty «.. &, HesaBmCHMIT T
KEMEIOT. HODMAaJbHOE PACHpefieNieHNne ¢ MATeMATHYECKEM OKU-
nanneM O m pucnepcueit 1. Pacnpeneaenne caydaifnoii Bean-
waEb M =& + ... + &2 masmBaerca x’-pacupenienennem
¢ n cremeaamu cBoGoxsr. Hafitm miormocrs pacupepene~
HAA 1),.

Haxoe us pacnpemenenmit, mepeumcnennsx s KOHII® BBe-
MeHHA K M. 3, Ipd COOTBETCTBYIOIIEM Bribope mapameTpos
COBIIA/IAET C PaCHpeNieIeHHEM 1),?

3.232°. Cayuaitmas Benmuymma M. EMeeT Y%2-pacnpepene-
HHE C n crTemeHAME cBoGoAR! (cM. sajauy 3.231). Haiitu
Mn,, Dn.,.

3.233°. Haiira Mt m DE, ecan In & mmeer mopmambmOe
pacipesieernue ¢ mapamerpamu (a, 02) (B 8TOM ciywae ro-
BOPAT, 4TO § HMEET «02apufMuvecku HOpMasbHOe pacnpe-
deaenue).

3.234°. Ilnn caywaiinoit Bemmummsi &, ompexenemmoit B
samave 3.233, mafinure TOURY, B KOTOPO# MaKCHMaNbHA
DJIOTHOCTE pacopenenenna § (ora TouKa HassIBaeTCA Mool
pacupenenenus). Hafiinre oTHOmeHme MareMaTHYeCKOro
OKUJaHuA § K ee Mofe.

3.235°. Hexoropan wateropus monmeit mmeer cpenHEi Bec
m KI M CpefHee KBalpaTHYeCKOe OTKJIOHEHWEe Beca 3 Kr.
Hxa ciayuaes m =60 u m =10 OIpPeNleINTh BEPOATHOCTH
TOr0, UTO BEC CIydYaifHO BBATOrO0 YEJOBEKA OTIHIACTCH OT
m He Gomee wem Ha 5 Kr; ecnm: a) Bec mMmeer HOpPMalbHOS
pacipenienenye; 6) Bec mMeer AOrapHPMUICCKH HOPMAJILHOO
pachpejenenwue.

3.236°. lna cayuaitmrix Bemmunmn N1," N2, OUpeJeleHHBIX
B 3.229, maiitm Mnf, Mn;‘.

3.237°. Cnyuaiinan senmumma § mmeer HOPMaJIbHO® pac-
OpefesleHne ¢ HYJNEBEIM MATEMATHYECKAM OKUIAHEOM K

enmEm4HOR fucnepcmeil. Hafita ME cos &, M 1—_5—52—, Msin g,

3.238. Cnyuaiiman Benmumma E wmmeer HOPMAJIBHO® pac-
Ipefelenne ¢ MareMarguecknM oxmpamueMm 0 m jmucmepen-
eit 1. Haiitm M cos &, D cos E.

3.239. Cuyuaiimas senmumma & wnmeer HOPMaJILHOE pace
upefieJieHne ¢ MateMarTmieckuMm oxmmanuem 0 @ Jucmepcme
eit 1. Yro Goxbme: D sin & miu D cos E?

3.240. Cayvailimas Bemwamma § mmeer HODMAaNLHOE pac<
UpeZeNIeHNe ¢ MaTeMaTHuecknM oxmganmeM 0 m gumcmepcis
eit 1/2. Haiirm M cos(E?), Msin(E2),
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-3.241°; Cayuaiinsie Beimamusl £y, £2 HE3ABHCHMH W HOP-
MaJbHO - pacnpepesiens! ¢ mapamerpamm (0, 1). fAsamworea
I HEe33aBHCHMBIMHE BOJIMUMHH 1) = E; + &, Mg =& — &2

8.242°, Cayuaiimas BejWYuHA E HOPMAJBHO pacmpejelie-
va ¢ mapamerpamu (0, 1). Ilonosxum

§ ecmm |E|<A,
n={—§, ecim  |E|>1.

a) Haiitz 3aKkoH pacnpefeleHns 1.

6) Vmeer aum Beamumsa §-+n HOpMambHOe pacupepese-
Hue?

3.243°. Cayuaitnsie BeAWYuHSL E u 1) He3aBHCHMEI I HMe-
10T HOPMAJbHOE DACHpejeieHHe ¢ MAaTeMaTHYeCKHIM OMHa-
mumeM O u gwenmepcmeit 1. Hafirm  ~

P{IE —~nl <1}

3.244°, Cayuaitmpie Beaumuwsl 1, £, §3 HE3aBUCHMBI K
HOpMANBHO pacmpefesenbl ¢ mapamerpamm (1, 1), (2, 9),
(0, 7)  coorsercrsemno.  Haiitm:  a) P{2§ — §» <0},
6) P{—3 < 2§ — By < 5}, B) P{1<2E1—g2+§3<4}

3.245. Cnyuaitueiii Bextop (&1, E2) mMmeer cq)epuqecmn
cOMMeTpHYHOe HOpMakbioe pacupeneaenne ¢ D§; = DEp = o’
Haiitu pacopenenenue sexropa (%1, G2), ecan

ti==Eicos @+ Easing, To=—E;sinq + &2 cos Q.

3.246. Cayuafineiii Bextop (E;, E2) mMmeer cdepmueckn
CHMMeTpHUHOE HOopMaiabHoe pacupenenenne ¢ DE; = Dy = 1.

Jloxasats, 9T0 caydaiiHble BesmuMHBL E182 X —~(§1 £2)

ORMHAKOBO PacUpeesIeHk.

3.247°. CaydailHble BEJWYWHBL §1 H §2 HEe3aBUCHMEBI M
MMeI0T HOPMaJbHOe DaclpefeNenne ¢ HapaMeTpaMm 0, 1).
Haiita coBMecTHOe paclpejeleHue CIy4ailHbIX BeJudud Gy ==
—a”’g]-l-b’gg, te =af — bk upm a, b+ 0.

-3.248°. Cnyuaiinsiii sextop (M1, 7M2) MMeeT HOPMAILHO®
pacupenenenne ¢ Mn; = Mng =0 n marpune#i koBapmauuii
Y
T o
C(, C2 7= (.

3.249. Cayuailuerii sextop (&1, &2) HMeeT HODMAaJIbHO®
pacnpenenerne ¢ ME; = ME; =0 m maTpume# Kosapuarumii

2
01 ¥

Y O

.Haiitm pacupenenenue BexTopa (ciMi, CeYz) 0pH

Cayuafiosle Benwumusl §; # $p He3aBUCUMEI H WMe-

ol
2
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0T HOpMaibHOe pacupepenenme, ML =ML =0, Dfi=
= DEz = 1. Jlorasarh, uro cayuaiinpie Benrmumnn Eif; H

—;— (L% (0,0, + ¥) — &3 (0,0, — ¥)) OnMAEAKOBO pacIpeseIeHH.

3.250. Cnyuaiinsle penmunnsl & B E; HE3aBHCEME H HMe«
10T HOpDMaJbHOE pacOpejelleHAe ¢ MaTeMATHICCKAM OXRHA+
nueMm 0 m nucnepcmeit o?. CiayuailBble BeJMUEHBL 1), # 13
OUpPeleJdAIOTCA COOTHOMICHNEM

i k
M+ iy = ; (§1+’(§g) Y23
2 2\ (k—1)/2
(B+E)

rie i=7V —1, a k>0 — nenoe wmcno. Halitem coBMecTHO®
pacnpejesenne BEJIUIUH 1) H Mg

3.251. Cayuaitasie Beanynnnl §;, §; He3ABHCEMBI H MMEIOT
HopManbHoe pacupenenenne ¢ mapamerpamm (0, 1). Haiiti
MaTeMaTHIeCKOe OKUAHKE BEJMIHHEI

2 2
0= (1 g gy gy,

3.252. Cayuaiinpie BeAW9MHBL E, 1) HE3aBHCHMEI K HOP~
ManbHO pacnpepienenst ¢ napamerpamu (0, o3), (0, 02) co-
OTBETCTBEHHO. Brrumcamts npm. oy =1, 02 =2 BepoaTHocts
nonajfaums ciyvaiimoit rourkm (§, n)= R? B caneayomue 06-
mactm: a) npamoyroasunk x| <1, Iyl < 2; 6) mpamoyroas-
aik 0z <2, |yl <2; B) opamoyrombumk 0 <z <2,
0< y<24; r)szaneumo z+y<0, lzl <4, y=-2; n) 06+

z y
J1aCTh —5 +?< 1, OrpaHHMYEHHYI0 BIIMICOM, BIHCAHHEIM
a

2
$2

B npaMoyroabank |z| < 1, |yl < 2; e) obnacts =+ i—zgl,
OTPaHMYEHHYI0 3JIMOCOM, COMCAHOBIM OKOJNO OPAMOYTOJIbHIO-
Ka lzl <1, lyl < 2.

3.253. Mocr uepea pexy npencraBaser coGoii mpaMo-
YTONBHUK, KOOPAMHATEI KOTOPOIO B HEKapTOBOH cHCTEMe Ko-
OPAMHAT yIOBIETBOPAIOT HepasenctsaM: [zl < 10, [yl < 100.
Ilpn aprtuanepmiickoM ofcTpene MocTa TOYKAa HOmajauMs
cuapafa (§ m) B Toil sKe cHCTEMe KOODIMHAT MMeeT By~
MepHOe HODMalbHOe pacupeleleHne ¢ HE3ABUCHMBIME KOOp-
TUHATAMW B CO CPEHEMH KBAJIPATHYCCKAMA OTKJIOHEHH MM
0y = 10, 0, =40. «Toukroili npaueameanus» masosenm (ME,
Mn). Onpenenuts BepOATHOCTH [ONAfaHHA B MOCT OPH O~
HOM BRICTpeNe, €CIH TOYKa npunenmpanms pasHa: a) (0, 0);
6) (10, 0); B) (5, 20).

3.254. Cayuaiinpe sesuumun §, 1 mMelT ceputeckn
CHMMETPpHYHOE HOPMaJbHOEe pacupepenenne ¢ DE = Dn =4,
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Haiita BepoarHocTh Domanandsa Touk:m (E, 7m) B OpsAMO-
yroabauk ¢ Bepmmaamu  (0; 3), (4; 0), (1,8; 5,4),
(5,8; 2/4).

3.255. Cnyuajinble BeJAW4YHHBI §, 1 HMeIOT [BYyMepHoOC
HOPMaJbHOO C(PepHYeCKH CHMMETDMYHOE pacipejeieHHe ¢
ME = Mn—O DE = Dn = 1. Haittu BeposaTHOCTH DNoOHAjA-
pusA caydainodl touku (g, m) B

a) tpeyroasunk ¢ sepmunamu (0; 0), (1; 1), (2; 0);

6) Ttpeyromprur ¢ sepmumramn (0, 2), (2, 0), (2, 2);

B) tpeyroapHHK ¢ Bepummmamu (2, 0), (1, 1), (1, 2).

3.256. Cayuaiinas Touka (E, n) mMeeT cepuyecKd CHM-
MeTpHuHOe HOpMaJbHOe pacipejgeirenne ¢ DE=Dn= 1
Hajity coBMecTHYIO INIOTHOCTH paclpeie’deHHs ee IIONSIPHBIX
KOOpPJAMEAT. ’

3.257. Cnyvaiimas touka (&, 1) mMeer cdepuiecKm cum-
MeTpHYHOE HOpMaJabHOe pacupefenenue ¢ DE = Dy =1. Hait-
TA BepoATHOCTH nomagauus (§, n):

a) B ksagpar C = {(z, y): |xl 3, lyl <3}

0) o snucanusiii B C KpYyT;

B) B onmcauHsIl 0K0I0 C KpyT.

3.258. Cayuatinpie BeswvuHbl &, 1) HE3aBHCHMBI M HOP-
MaJbHO pacupegeters ¢ ME = Mn =0, D§ = Dn = 4. Haii-
TH BEPOSAATHOCTH TOTO, 4TO ciaydaiimas rtouxa (E, 1) Dona-
mer B:

a) xoabmo {(z, y): 2 < VzZ+ y2 < 3};

6) obmacte {(z,y): 2<m1n(|x| |yi), max(lxl lyl)< 3}

B) obxacts {(z, y): 2 < |z| + |y| <3

3.259. Cauyugaiinste Tousu A = (&4, m) u Ay =(&s, 12) Ha
mIocKkocTH R? nesaBuCHMBL W UMEIOT cepUIecKH CHMMeTpHT~
HOe HOPMaJbHOE PACTpEfieJienne ¢ eMHUILOH MaTpuneit Ko
sapmanumil. Hailta QyHRnmio pacupenenenus JJuHBL OTPe3Ka
A A,

3.260*, Cayuaitusre toukm A; =(E;, m), A2 =(& mn2),
A3 = (&3, m3) Ha mIockocrst R? me3aBHCHMBI M MMEOT HOP-
MajibHOE pacmpefeseHue ¢ HYJIEBHIM BEKTODOM MareMaTHye-
CKHX OKMIAHUM u efuHWYHOH MaTpuied xoBapmaumi. Haiira
¢yrrnmio pacupenenenus nauHsl Menmanst 4,M; Tpeyroib-
HHKA A1A2A3A

3.261*, lokasatb, uTo B ycmopuax samaum 3.260 numma
cropoust Agds wm pnmaa Megmambl A\ M, TpeyrolbHHKA
A1AsA; — Be3aBUCHUMBIO COYUYANHBIe BeJIAUMHEL

3.262*, B ycnosnax samadm 3.260 maiitu sepoaTHOCTH TO-
ro, uto TpeyrosisanK A;AsAds — TYyHOyroJbHBIA.

3.263. Cnyuaitnsie Toukm A, As, A3 HE3aBHCHMEI W UMEIOT
paBHOMEDHOE pacHpejleficHue HA OKDYIRHOCTH eANHATHON
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pawest.  Hafite  BepoATHOCTH  TOrO, 'YTO  TPEYrOJNLHER
A A Az — TYNOYroabHBIA. :

3.264°, Cayuainpiii sextop & = (&, E2)€ R? umeer pBy-
MepHOe HOpMAaJbHOE paclpejielieHne ¢ HYJIEBHM BEKTOPOM
MaTeMaTH49eCKHX OREJAHWE, 06aacTh A — yroa ¢ BepHIMHOA
B HavYalle KOODAMHAT M pactBopoM o. Jlokasarh, wro ecian
oGuacTe A’ cmMMmerpuuna oGiacTH A OTHOCHTENILHO Hadaja
kooppuuar, To P{E & A’} = P{k = 4}.

3.265. Caywainniii sextop § =(E;, E2)= R? mMmeer nmy-
MepHO® HOPMAaJbHOE paclpefelieHne ¢ HyJeBHM BEKTOPOM Ma-

2

o 0
.- (73 1

TeMaTHYeCKUX OKUAAEMA W MaTpuneii KoBapHamuil )

0 o2
Haiite P{IE] > al&sl}, a>0.
3.266. Cnyuaitaviit sexrop & =(§;, &2)€ R? mmeer HeB:I-
POKAEHHOE [ABYMEpHOE HOPMallbHOe pacHpeleNeHnme ¢ Hylie-
BLIM BEKTODOM MaTeMaTHYeCKHX OKHJAHRA H MaTpHOel Ko-

Bapaaudh | 04 [ je1, 101212 < 01109. Halitm

Doo = P{gl = 0, Ez = 0}, Poyr = P{E] = 0 gz = 0}
pro=P{§ < 0‘, = 0}, pu = P{E1 <0, £, <0},

3.267, Cayuaitnmii sexrop § =(§;, &)= R? mmeer amy-
MepHOe HOPMaJbHOE pacupefesieHEe ¢ HYJIEBHIM BEKTOPOM

g a
MaTeMaTHYeCKAX OMUJAHNI 1 MaTpELeil KoBapuanai ( ;3) 5
a o
a|<<o?®. Haitta
P{Oggl S.’EEQ}, x> 0.

3.268°. Cayuaiinmit mexrop E =(E;, E2)= R? mmeer me-
BLIPOJKIEHHOe HOPMAalbHOE pacIpeielieHre ¢ HYNEBHM BeK-
TOpOM MaTeMaTHYeCKHX ORHAAHAN M Marpmmedi KoBapuamuil

g g
11 12 o
( . Haiirm:

O12 Ogg

a) P{E; > ak), —oo<a<ooy
6) P{E;>aka+ b}, —wo<g,b<oo,
3.269., Cayuaitasii sextop (%1, &2) mMeer HOpMasbHOE
pacrmpefeieHne ¢ HYJEBHIM BEKTOPOM CpeJHMX A KOBapHa-
2
. o2 p
NEOHHOR MaTpmOei o o2 .ITorasars, uro pynrmua m(x) =
2 ;
= M{E,|&; =z} nunefina, a s(z)=D{§|E; = 2} wocrosuua.
3.270. Cayuaiinpie penmamasr E;, s, E3 HezaBHCHMBEI &
EMEIT cTarmapTHoe HOpManbHOE pacmpenesenne, a £, <
< Eo) < (3, — ux papmanmomunid pap (cM. sapgagy 3.60).
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a) Haittu pacupenenenme sextopa (B2 — &, E3— &)

6) Hadtu mmormocts p(z1, x3) pacupefenenus BeKTopa
r .
(E(ﬂ) - E(lv E3 —Em)- .

B) Haiitm pacnpepenenme cayvaiinoii seamumpnl § =
=& — Em)/(gu(s) = &m)-

3.271. Cnyuaiinsie BeqmamHsl §1, Eo, &3 & £y < E(2) < Eg3,
Te e, 4To B 3agave 3.270. .

a) Haittu pacmpepenerme sexropa (2 — &1, &5 — E2)..

6) Haiitm mmorsHOCTH p(%), 2) pacupefeNeHHs BEKTOpa
(€ — Eay E® — ). Lo

B) Haitm pacopepenenne ciyvaiinoli Beauumpel { ==
=(E@) — §<1))/(§£3) —Eo)- :

3.272. Cayuaiiasie senuumusr Ey, &, § He3aBMCEMB
MMeIOT CTAaHAAPTHOEe HOpMaibHoe pacupemenenume. Ilomommm

: { Z, ecim §,§, = 0,
371 |C]sgn (§;&y), ecum EE, 0,

rie sgn(z)=z/lz| opu z # 0.

a) Hailte BeKTOp MaTeMaTHUYeCKHX ORHIAHWIA M MATPHIY
KoBapmanmit Bexropa (&1, &2, E3).

6) Haiitm pacnpepeienue §3 m COBMECTHBIE pacIpeee-
nus BeKkTopoB (&1, E3) m (E2, E&s).

B) Haiitu nmotHOCTS p (71, 22, £3) paclpeiesenns BeKTopa
(E1, &2, E3). flBuseTCA M OHO HOPMAJBHBIM?

3.273. Ncnonsays mpefgsIfyInyio sajiady, HOCTPOMTH IPH-
mep caydaiitmoro Bextopa (&1, &2, ..., E.), pacmpepeidenue
KOTODOT0 HO HABIAETCA HOPMAaAbHBIM, HO Jdio6bie n— 1 ero
KOODJMHAT B3aMMHO HESaBHCUMEI M HMEIOT HOPMAJbLHOE Pac<
npejflefleHRe ¢ MaTeMaTHuecKuM oxxmpanueM O m pucnep-
cmeii 1.

3.274°, Cnyvahinmii Bexktop & =(&y, ..., &) mMeer cde-
pUYECKH CHMMETPHYHOe HODMAaJubHOEe DACUpejleleHne ¢ HYyJe-
BBIM BEKTOPOM MaTeMAaTHYeCKHX OKUIAHUNA M eQUHHYHOH KO-
BapmaumoHnoi Matpmneil. Hailtm pacmpepemenme sexTopa .
n==Et4, rne A — peficTBuTeNbHas MaTpuma ¢ k CTpPOKaMu
# m cToabuamum.

3.275. Cnyuaiinan enmumna § =(&y, ..., E,), nMeomasn
HOpMalbHOE pacupejfenenue B R™ ¢ HyIeBHIM MaTeMaTmde-
CKHM OJKHIAQHHEM M HEBBIPOKJEHHOH MaTpuIedl KoBapmammii
A =lla;ll, e saBmcmr or cayuaiinoil neficTBHTenBHONE Beau-
4mHEl 1, EMelomeid ¢ynxnuio pacupenenenma F(z), Mn? =
= 1. Haiitn maremaTnuecKkoe oXHAaHOe M MATPHIY KOBapHa-
nuil cnydainodl senmumeasl NE = (g, ..., Nk,).

3.276. Caywaiinsie Bemmwwmsl Ej, £, ..., E., 7] HE3aBH-
CHMbl 1 HMEIOT CTAHJAPTHOE HOPMaJbHOE pacupejedenne.
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Ha#tte pacnpenenenme sexTopa -
§= (glVi_a'f + nalal gzl/l "‘O‘z“‘ Ny, « 4

o BV 1—ad + 'r]oc,,),J

Tae o, O, ..., Qs — YHCHA B3 oTpeska [0, 1).

3.277. Cayyaiinnie Beamumunt &, Eg, ... E, HEBABHCHMDI;
§: mMeeT HOpMaNbHOE pacupesenende ¢ napamerpamn (0, o}),
i=1,2, ... n Halitn pacupenenenne Bexropa

N=(8&, &1+E&, Ei+E&+E&, ..., E1+E+...+E).

3.278. Cnyuwaiinsie penmumnnl §;, Ep, ... HE3AaBHCEMHI &
UMEIT HOpMalbHOe pacupenesenue ¢ mapamerpamm (0, 1).
Haiitn mnnmmaneroe snauenue k, mpu koTopoM

Plmax{|& ], |&), .., [} > >

3.279. Cuygafimerit Bexrop & =(§y, ..., £) wnmeer k-mep-
HOe HOpMAaJbHOe paclpefeleHEe ¢ MaTeMaTUICCKIM OKHIa-
ngem a € R* u koBapmaumonsoii marpmueii A. Uro Goapme:
In IME; ... &, MInlE .. &) mam In MIE, ... E]?

3.280. Caywaiimmii pextop & =(&;, &)= R? nmeer nmy-
MepHOe HOPMAaJbHOE pacIpe/ieleHHe ¢ HYJEBHIM BEKTOPOM
MaTeMaTHYECKAX OMHTAaHMA n KOBAPHAIMOHHOW MaTpmmei
(G c

11 % .
(G o |-Haiite ycaosmoe pacmpepenemme §; mpm ycio-
21 22

BHR £ ==z.

3.281. Pacnpenenenme caydaiinoro sextopa &= (&, &)<
& R? TaKoBO, 4To OpH MI060M Z &(—o0, o) yCIOBHOE pac-
upefenenye §; 0pm ycaosnma §; =2 W ycaOBHOE pacmpeje-
nenue §y npu ycuosum §; = z nopManbHbl. flBaserca jm HOp-
MaJIbHEIM pachopejenenue pexropa E?

Tnasa 4

HPENEJIbHBIE TEOPEMBL. TIPOA3BOJISAIINE
I XAPAKTEPHCTHYECKHUE OYHKIIN

B wrypce maremartmueckoro amaim3a paccMaTpHBAOTCA
Pa3NHYHbIe BHAH CXOAHMOCTH HOCTefoBaTexsnocTedl (Gynx-
Lud: PaBHOMEPHAA CXONWMOCTH, CXONMMOCTh HOUTH BCIONY,
CXOIMMOCTL B CpefAHeM KBampaTtmunoM # T. o0. Ilo amanoruu
C 3THM H B TEeOPUH BEPOATHOCTEd DacCMaTPHBAIOTCH pas-
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JWUHBIe BHABI CXOAMMOCTH HOCJENOBATEJILHOCTEH CiydaiiHbIx
BedmuuH (Kak (DYHKOHi, 8aJaHHEBIX HA NPOCTPAHCTBE 3J0O-
MeHTapHBIX COOBITHIT), a TaKKe [OCIeROBATEILHOCTEH
¢dyEROUA pacumpeneneHus.

IipuBenmeM ompemeneHna Tex BHAOB CXOAUMOCTH WHOCHENO-
‘BATEJNBHOCTe# ciIyuafiHBIX BeJIMYUH, KOTOPHIe HCIONb3YIOTCH
B sajiagax artoil raassk. Ilyers Ha BeposTHOCTHOM mpOCTpaH-
cree (Q, &, P) sagmamsl caydaiimble BeJMUHHBEL &, = E.(0)

(0eQ, n=1, 2, ...) u ciyuaiinaa seamumpa t=E(w),
osQ.
Ilocnemosarensrocts &1, 2, ... cxomumrea K caydaiinoi

BeluymHe § ¢ gepoarnocrvio 1 (nouru uasepnoe), ecam

P{megz lim &, (0) = ’g’,(m)} =1.

IToctepoBatenbrocTs Ej, Eo, ... cxomurca R ciayuaiinoit
BeJIMUNHE § N0 6ePOATHOCTU, eCld Ans JioGoro & >0

lim P{j&, — E|>¢€} = 0.

ITocnemoparenbuocts &1, E2, ... cXommTeA K cCaydaiHOR
penuuune £ 6 cpeduem KeadparuunoMm, eCiim

limM|E, — E]2 = 0.
n->oo

HoenemoatenpHocTs QyHKIUWE pacnpepeienus F,(z)=
=Pt <z}, n=1, 2, ..., caabo cxodurca k¥ QyHKnuE pac-
npepeneauns F(z)=P{E <z}, ecim ana mo6oii Touxku z, rie
F(z) HempepsIiBHA, BHIHOJHAETCA COOTHOIICHHE

lim Fp (x) = F (2)

(B aTOM caydae roBOPAT TaKiKe, UTO I[10CIEHKOBATEIHLHOCTH
cIyvaiinpix BeamyumH §p, §o, ... cxomurcss K § no pacnpede-
aenuw; npn atoM &, Ei, Ez, ... MOryT OBITH 3aJaHBL HA pas-
JAAYHBIX BEPOSTHOCTHBIX HPOCTPAHCTBAX ).

Bce aTH ompepeleHmsA eCTeCTBEHHBIM 06pasoM pacmpo-
CcTpaHAIOTCS M Ha CIAydYalHbIe BeJHYMHBL &y, E2, ... B E,
[IPHHUMAIOIe BOKTOPHbBIE 3HAYEHUSL.

Hountne cxommMocTn MO0 BEePOATHOCTH Hame BCEro
HCHONb3yeTes, KOrJa npelelbHas clydaiimas Beimdymma &
pMeeT BhIposkAenHoe pacnpeneienne (P{E=qa}=1 paa me-
KOTOPOro 4nclia a) u :

e _Ltlh ot

n &
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rxe §i, Lo, ...— cayuaiinnie Beamunnsl (He 06s3aTeNLHO He<
3aBHCHMble WA OIUHAKOBO DacHpeleseHHBIE): eciH

lim P{ M_a\>g}=0
00 . n .

- mna awoboro e >0, (4.1)
TO TOBOPAT, YTO MOCIENOBATENBHOCTH Gi, G2, ... YAOBIETBO-

paer saxony Goavwuzx uucea. s nepasencrea Yebvluiesa
D.
P{E—ME[>e)<F

HETPYXHO BBIBECTH, YTO €CAHM Clydalimble BeJHYMHBI Gf,
€2, ... He Koppemmposambl, M{,=ga, D{,=0’<eo (n=
=1 2 ...), o (41) BHEmOIHAETCH; OMHAKO B3aKOHY G6OJk-
mwx uncel YAOBAETBOPAIOT U Jpyrme IOCIef0BaTeJbHOCTH
cayuyaiiabix Beawuns (cM. samaum § 1).

Ecnm Bmecro (4.1) BBIIONHEHO COOTHOHIEHTE

P{(o: lim 2@ F e o () =a}=1g

n->o00 n

(4.2)

G+ ..+ 0y
T. €. TOCTEJ0BATENBHOCTh —————— CXOJUTCA K 4HCIY

@ ¢ BEPOATHOCTHIO 1, TO TOBOPAT, YTO HOCIEHOBATENL-

HocTs Gy, 2, ... YOOBIETBODAET YCUALEHHOMY 3aKOHY 0604b-
wuzx uucen. Cootnomenue (4.2) BHINOIHAETCA, HaHpHEMep,
ec/id cilyJafiHple BeJIWUYWHBI (i, G2, ... HE KOppeJI:mpoBa-

e, M{,=a, Di.=02<o (n=1, 2, ...), cM. samaui
4.22—4.24.
IlpuMep cxomuMOCTH, IO pacHpefeJeHHUIO HaeT
[lenTpanbrsasg mpegenbHas TeopeMma. Ecau
€1, G2, ...— nesasucumble odunakoso pacnpedeaennvle CAY-
yqlinvle eeaunumdt, Mf,=a, Df, =02 <o (n=1, 2, ...),
TO 0as ar06020 z, —o0 < g < oo,

§1+.--+Cn—”a A 1 j'x _u2/2 .
[ Vi gm}—vz_ﬁ_we du = @ ().

CxoxuMoCTL pacupefeNeHuil HeHTPHPOBAHHBIX W HOPMI-
POBAHHBIX CyMM CIy4YailHBIX BENHUYMH K CTANJADPTHOMY HOD-
MaJBHOMY DPaCHpPeleNIeHHI0 MMeeT MeCTo B [p:H  APYIux
OPeNINOJIOMREHAAX O CIy4afiHBIX cloaraeMsix (CM. safady
4,134 w ppyrue samaum n3 § 5).

HpyroM Ba)KHBEIM HDHMEPOM CXORHMOCTH 1O pacipefe-
JSNWI0 ABIASIOTCA TEOPEMBI O CXOJAMMOCTH K pacIpejeseHnumio
Ilyaccona (cm. samaum 4.105 m 4.113).
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IIpaxTueckoe sHaveHMe LpPENENLHLIX TeOpeM COCTOHT B
TOM, 9TO OHH I03BOJIAIOT aNNPOKCHMUPOBATH PacUpelesieHHs
ROUPENCNbHBIX CIYyYalHBIX BeAWunH E, (IpH [OCTATOYHO
GonbIIMX n) pacmpefejeHHeM MPeXeIbHON Ciyuaiimoit BeJm-
umHbl §; 8TO0 0CO0EHHO HOJE3HO B TeX cCJayvadX, Korja ama-
AUTHYECKAsa 3anmch (PYHKUMEA pacupefeleHds £ Opomle BH-
pamenus aaa QyHKoum pacupepenenns &, Cuemyer mMers
B BUJY, OHAKO, YTO BOIIPOC O TOM, NOCTATOUHO JH BEJIUKO N
AJA TOTO, 9TOOH 06eCHEYUTH HYKHYI0 TOYHOCTH HPUOIIMIKe-
HHS, B KaKIOM ciydae TpeGyeT 0COGOTO HCCIEICBAHMA; CM.,
Banpumep, samaum 2.61, 2.62, a rawme 4.107, 4123, 4124,

JloxasaTeqbcTBa IPENENBHBIX TeOPEM MOTYT HCIOJIb30-
BaTh KaK IPsMbIe BEPOATHOCTHBIE MeTOAHI (H3yYeHHE pac-
mpefieieAN# [ONPeNeNdbHLIX CHYYaiHEIX BEAMYMH VIR HX
MOMEHTOB, CM. 3a7jaYl W3 § 2), Tak U aHAJIHTHYECKHE METO-
ABI, OCHOBAHHBIE HA HCIIOJNb30BAHMNA CBONCTB IPOH3BOIAIIAX
UIE XapaKTePHCTHYeCKUX (PYHKNUA pacIpefeneHmit pompe-
MleIbHBIX CHYYafiHBIX BeamdmH (cM. Bafaqd m3 § 5).

Ecam cnyuwailinas Benwmumna § mpUHEEMaET TONBKO Weshie
HeOTPUIATeIbHbI® SHAYEHUA, TO nNpoussodaweil @Gynkyueil
pacmpenenenus E HaseiBaeTca (QYHKONA KOMIJIEKCHOTO Te-
peMeHHoro z

oo

P (2) =Mzt = 3 P{E=k), |2]<1;

h=0

NPOM3BOMAMYI0 (QYHKIMWIO MOKHO DAacCMATPHBATL W B CIY-
yae, Korfa § UPUEWMaeT W OTPHNATE/bHbIE BHAYEHMA, ECIH
00J1aCTh CXOMUMOCTH' Psifia B IPaBOil 9YACTH WOCIELHEro pa-
BEHCTBA OTJIUYHA OT OKpYyMKHOCTH 2] = 1.

Ecnm crywaitHas BeamuvHa § TNpPHHEMAaeT HeHCTBHETEND-
Hble 3HATEHHsA, TO TapakTepucTuieckoll gyuryueii pacmpe-
menenus § HasblBaeTcs QYHKOUA [eHCTBHTENBHOIO DepeMeH-
HOrO ¢

h(t)=Me"*t, —oo <t<oo;

B WaCTHOCTH, €CJIH pacupefesenme § aGCOMIOTHO HempephIB-
HO M MMeeT HJIOTHOCTE Pt (Z), TO
[~

i) = | eitnp; (@) da,

00

Ilepeuncnum Baskmelimwue cmoicTBa MPOU3BOAAIUX N Xa-
pPaKTepHCTAYECKAX (PYHKIWIL _

1. Ecmm P{lE] <o} =1, 1o Pymmmmu f; ()= Me"* n
@z (2) = M2z* mempepsiBust u f; (0)= ¢ (1)= 1.
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2. Ecam MIEl* < oo nmas meroroporo memoro k=1, 10

dk
mf& @) -

) a* B
— thgk’ EFIPE (Z) — Mgl ]

r2 .4 Sl

0

(mo nosopy obpamieHMA ®THX .YTBeP:KIeHHA CcM. Bagaun
4,67, 4.95, 4.96).

3. Ecnm cayvafiusie Benmunasl §y, Es, ..., &. HesaBHCI-
MBI, TO '

Totinttn O = fo, @) oo fe, (D),
Peytontin (8) = 05, (2) oo\ @y, (2)

(o6patnOe yTBepKIeHUe HEeBEPHO, cM. zafauy 4.157).

4. Ecim npomsBopamue (WiIx XapaKTeprcTHYECKHeE)
(yBERONE pacnpefieleHnil caydaliubix Benmuymd §; u Ey coB-
LafalT, TO COBHAfAlT W (yHKIWE pacnpepeiends & u Ea

5. (Teopema mempepunsroctn.) I[locaegosarenn-
HocTh Fo(2)=PlE. <z} (n=1, 2, ...) Gysxnouii pacmpe-
nelenusa cnabo cxopurea K QyBERUmE pacupeneienus F(z)=
=P{E<z} Torma m TONLKO TOrHA, KOrja CymecTByeT He-
upepsiBHaA QYHKIHA

1) = lim 1, 0,

rae fn(t)= Me**n. B srom cayuae f(t)==Me'"t, u cxomamocts
fa(t)—> f(t) paBHOMepHE Ha Ka#IOM KOHEYHOM MHTEDBAJIE
sHaueHWH L.

6. (DopMyanr o6pamenusn) FEemm Jysrunas
f(t)= Me™* aGcomoTHO BMHTErpHpYeMa, TO pacHpe/eTeHNo

cayuaiinoil BerwyuALl § EMeeT OrPAHMYEHHYI0 HENPEPHIBHYIO
njorHocTs p(z) B

p@) =g | s @an

-0

Fcnm z B 2+ h — T0YKE HenpepHIBEOCTE (DYHKIWE pacmpes
penenun F(z)=P{g <z}, 10

F(z <4 h)—F (2) 1 ,. 22y 4 — e—ith »
_'"""})T"""":??tlalf; jf(t)e Sl e e,

IIpoussonsmme u xapaxrepucTaveck#e (GYHKIHE BEKTOP-
HEIX Caydaiinbix peamdms § =(%i, .,., &)S R* onpegensor-
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¢a (opMyramMm .

_f&(tlr"", tk) =Mexp{i (t1§1 + ... + thgk)}z

& 3
(pE(Zl? ooy Z};,)=-lei ¢ e th.

Wx cpoiicrBa aHaJOrwYmbl CBOHCTBAM NPOM3BOASAIIUX W Xa-
pakTepucTHUeCKMX (YHKNUN ONHOMEDHBIX CIYYaHHHEIX Beju-

r " Tk
wun. Hampumep, ectm M| & | ', .. |E| "<<oo pma mennix
Ty «oey rh>0i TO
r +tu+7'k
91 e T Th
r Y f%(tn ”‘1‘tk) ="1+ hMgll--' Ry
6t11 sen ath t1=,”mths=o
rititry .
a1t [ry] [rr]
3 Pl (Z1y v 0y 28) =ME; L g
azl see 67vh 2wy =z .

TaGmunst A m B comepsxar ¢opmynst pgaa ipomssoms-
MUX ¥ XapakTepuCTHYecKHX (yHKOEE Bpaubolee dTACTO
BCTPEYAIOMIUXCA pacupefeTenuii.

Ormetnm, uTo npmsefernas B Ta6mx. B dopmyna mus
IJIOTHOCTH MHOTOMEDHOTO HODPMAJBHOTO pacHpefeleHUs B
R" mMeeT CMBICT JHMINB B CIydae, KOTAa MATpHIa KOBapHa-
muit B me BhIposkmena (T. e. ompejfeamrenb B OTIWIEH OT
0), mockombKy pacmpeNiefeHHs € BHPONEHHHIMA MAaTpHA-
NaMl KOBApHAIM He ABJIAITCA aGCONIOTHO HeNPePHLIBHLIME,
Onnako dopmyna ansA xapaKTepHCTHUECKON HYHKIUHM MHOro-
MEeDHOTO HOPMAJBHOTO pacHpejleleHHs] COPaBe[JInBA IIpH
a1060# MaTpune Kosapmanuii B.

MruoromMepusle HODMalbHBIE pacOpefieleHUA C  BBHIPOIK-
[eHHOA MaTpumelf KoBapHaOWi eCTeCTBEHHEIM 06pa30M HOSIB-
AAI0TCA KAK OpefelbHBle pPACHPENeNeHUS B MHO2OMEDHOM
6APUANTE YEHTPALbHOU npedeabnoli Teopembi: ecam G,
f2, ...~ HeaaBUCAMBIe OJMHAKOBO PacUpeleNeHHEe Crydaii«
HBIe BEKTOPHI CO BHAUEHASAMH B K-MEDPHOM eBKIMIOBOM IIpO-
cTpaHcTBe R*, ¢ MaTeMaTudeckum ommanmeM a < R* uw wmart-
puneil koBapmanmit B (me 0Gs3aTeNBHO HEBHIPOMKICHHOIT),
TO [OCJIe/I0BATENbHOCTh PacOpefiefeHnit CIyuYalHbX BeJHINH

€1+ LN +§n""na'
Vn
nopm n — oo cnabo CXOIUTCA K MHOTOMEPHOMY HOPMAaJbLHOMY .

pacnpenenenmio B R* ¢ HyJIeBHIM BEeKTODPOM MaTeMaTHYECKHX
OMHJABAE W MaTpune#t Kosapuwaumii B. ’
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Tabauya A. Hpomssonamme dynruunm

Hasgsasne - fipoussBoAman
pacnpenelenua Popmyaa pan P{fe=k) dyBKIINA
. 1 1N
Pasnomepuoe R k=1,2, .. " N 1= *

. h - 1i—0p
T'eomerpudeckoe 1—ppr* k=01, ... p——
Bunommanbuoe |CRp* (1 — p)" R k=0,1,...,n] @+ piz—1)"
ITyaccoroBCKOR et k=01, ... M1

Tabauya B. Xapaxrepnmcraueckne QyHKIHA
HasBanue XapaKkTepucTHYecKan
pacripefleJienua Qopmydaa aia UIOTHOCTH p @Yx:ﬂ(lmﬂ
,1 eiat —_— 1
Pasuomepnoe ) Iz T
p 1 < sin at
aBHOMEPHOS S 8 <zrLa at
Ilorazarensro0 ae™ % >0 S —
' = 1—it/a
g% 1% 1
T'avma-pacipegenerne —_———, 220 —_—
P L) * % (1 — it)®
(x—a)? o2
H 1 —_— ita—
OpMaJbHOE pacupe- —_—, 20 e
HelleHne g VZn ’
— oo Lr L oo
! ——-——-b ~b|t
Pacopepenerne Kormm TR et
—ooLrL oo

Mroromeproe HOD-
MaJIBHOE pachipeeie-

me B R®

e~ {(x—a, B 1(x—))/2
(2m)"2 Y/ Get B

re R

i(ta)=- 2 (t.B)
e 2
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§ 1. 3akon Goaprmux umecein.
Jlemma Bopeas — Kantennn

4.1°. Mlycrs ¢ymrnua g(z), =0, HeoTpUNaTenrbHa H
MOHOTOHHO Boapacraer. Ilokasarh, 4TO AJda m060H neficrBm-
TeJbHOH Ciay4ailHOM BeAUYMHEI § CHOPaBeIMBO HEPABEHCTBO

Mgz (1E))
PUEI=a<~E 10
g (z)

4.2°, Tlyers caywafinas BenmymHEa 7, PaBHA CyMMe O4-
KOB, HOABUBIIMXCA IPH n GPOCAHUAX CHMMETPHYHOHN HIpais-
Holt Koctm. Mcmounpsysa mepaBencTBo UYeGbimera, OLEHUTH
cBEpXy

P

4.3°. Mlyers &i, &2, ..., Enp1 — pesyabpraTsl 1+ 1 membrs
Tauuil cxemst Bepmymnmm (P{E&; =1} =p, P{E,=0}=1—p)
W clIyvailHaAa BeAWYHWHA 1), PaBHA JHACIY Takux i, 1<<i<n,
910 & = §iy1 = 1. Hcnonnsysa uepasermctso Uebnimesa, ome-~
HATH CBEPXY
4

4.4. TlocnemoBareasnocta &, Es, ... @ N1, 12, ... 00pa-
80BAaHBI OJUWHAKOBO pacOpefeJeHHBIMA CIYYAHHEIMA Bejm-
YMHAMHE, He3aBHCHMBIME BHYTPU KaJKIOH NOCIeHOBaTeIbHO-
ctn (ciydaiiHble BenMUMHBI E; W 1); MOryT He GBITH HE3aBH-
cuMbiMA), ME; = Mn; =a, DE, =Dmn; < . Bumoamsercs mu
3aKOH OOJBIMNX UHmces MAJA IOCHeHOBAaTeNBLHOCTH L1, Lo, ...!

Con-1 = Es, §2k="lh, k=1, 2, ...

4.5°. Cayuaitasie penmummsl &y, B, ... He3aBHCHMBI #
UMeIOT CTaHAAPTHOe HOPMAJbHOE pacupefeleHne,

“—:—3,5‘>a}, &> 0.

T,
WD

> e}, e>0,

-

nn=COSan, n=1,2,...
n+1
VY0BIeTBOPAIOT MM NOCHENOBATENBHOCTE 11, N3, 15, ... W
01, N2, N3, ... 3aKONY GOJABIINX ymCEJ?
4.6°. TocnenosatenvuocTs &, E2, ... o0pazoBama Hesa-

BHCHMbIME CIyYafiHEIME BeAWYHHAMHO, MMEOIWUMHA HODPMaJb-
HBle pacHpelelNenns,

ME, =0, Dg, =Ck*, C>0, a=0, k=12 ...
OUP[CBTB MHOECTBO TeX BHadYeHul o, Ipu KOTOPBIX IIOCIe-
8 A. M. Bybxos n ap, 113



nmopaTeabHOCTh 1, E2, ... YHAOBIETROPHET BaKoHY OOJBIMUX
YHCel. '

4.1. Ilocneposareapnocts Ey, E2, ... 06GpasoBana HesasH-
CUMBIMHA CIyYaiiHBIMA BeJHINHAMKE,

M§k=0, D§k=Cka, C>0 o = O k‘i 2, XX

Ilpum kaxk@x SHAYEHHAX O NOCIAEAOBATEIBHOCTH &1, E2, ...
MOKeT YROBJIETBOPATH 3aKOHY GONLINMX WHMCeN M NPH KaKOX
SHAYEHUAX O MOMET He YIOBJIETBOPATH eMy?

4.8. Tlocnenosarenvuocts i, Eg, ... COCTOMT W3 He3aBH-
CUMBIX OJHHAKOBO pPACHpPENIeJeHABIX CHYyUaliHEIX BeJIHYHH,
ME, =0, DE,=02<< oo, k=1, 2, ... VYrosrersopsior Jqu 3a-
Kouy 6oannx quces HOCIONOBATENLHOCTH CIYyYailHEIX Be-
Inynn

[n1/3]
;n'=§n+§n+lv M = Z §n+n, n=132, eol?

h=o

49. Cryuastnsie Beawumunt §;, E2, ... He3aBHCHMEL,
MEi=a, DEi=c’<ow, Ilyers Cn= 2 &&. Iloka-
1€i<j<n
8aTh, UTO MNOCJTENOBATEIBHOCTh §n. Y/OBJIETBOPSET BAKOHY
Ooxpmux wucex: naa Kasjgoro € >0
-
lim P { o2 > e} = 0.

= g2
n-00

n

4.10. Tlorasats, uTO yTBep:KNeHHe NpenbIAymell 3amaum
OCTaHeTCA CHPaBeIJIMBBIM, ecld B ee (OPMYIAPOBKe 3aMe-
HUTH ycjoBMe HesapucmMmocTH Ei, &, ... ycloBmeM UX He-
KOPPeJHPOBAHHOCTH: .

M(Ei—a)(8—a)=0, 1<i<j<oo,
4.41. Iycrs pynxnma f(z), 0 <z <1, orpannmieHa m WH-
Terpupyema, a &, Eg, ...— He3aBHCHMBIE CcIyyYalmpie Beju-

UUHBl, PAaBHOMEPHO pacupefeieHHEble Ha orpeske [0, 1]
a) Jlokasatp, aro npm JwGom & >0

lim p |1 h e 1 &)

Nn—oo

1

—j'f(x)dx >egr =0,
0

6) Hafitm

lim P

n->00
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4.12. Tlycre orpaBmYennas wmETErpEpyeMan (QYHKUMS
f(x), —oo <z < oo, mMeer nepmox 1, a ciyuaiinble Bexmwu-
HE § @ 7 He3aBUCMMH ¥ DABHOMEPHO pacIpefejeHH Ha
orpeske [0, 1]. Ilocrpomm mocHeH0BaTENBHOCTh CHYYAiHBIX

BeHYHE
G=f(E+kn), k=12 ...

a) [loxasaTh, uT0 cixydatinste Benwammm §ji, Lo, ... IO-
DapEO HE3aBHCHME W OJMHAKOBO pacnpefeleHsl, Hatita
Mgy, DT,

6) Ilorasats, uTo musa aw6oro e >0

lim Pl ..Cl'l' n +&n

Nn->00

—jf(x)dx >a}=0.

=& upm BCex

B) Iloxasats, uto ecam |f (y) —S f(z)dx
y=le, b)<(0, 1), To npn mo6om nél, 2, ...

P[ Lyt oot Ln
n

1
— B b— 2
é‘f(x)dx‘>e}>2( na).

443. Myers  caywaiineii  mexrop E™ = (8™, ..., &™)
mMeeT HOPMaJIbHOe pacmpejielienHe B R® ¢ AyleBBIM BOKTO-
poM MaTeMaTWIeCKHX OKH[AHHA H eJWHHYHON MaTpumeit
KoBapuanmit, a B, ,— MHOKeCTBO BCeX TaKHX TOYEK & =
=(Z1, ..., Zn) € R", utO

A—er<|el= (g + ... + B)2<U + ),
TToxasars, ato npm mo6GoM & > 0
lim P (§(") = BV1_1. B} =1,

N—->00

4.14*. Tlycrs cayuaitnstit Bextop ™ ToT e, YTO B mpe-
ABIXyINen 3ajmade, a Cr' ¢ — MHOKECTBO BCOX TaKHX TOYeR
z=(%1, ..., Z,)E R", ut0

(I—e)r<lzi+. .tz <(1+e)r, e>0.
Iloxasats, uro mpu m0GoM & > 0

lim P{EV e C e ) = 1.

N-x

CpaBruTh ¢ pesyabratoM 3agaun 4.13.

g* 115



4.45. Cryuwatinsie Benmdnnust §j, 2, ... He3aBHCHMEI, Of(H~
HAaKOBO DacHIpefeNeHEl, MMEIOT MATEeMATHUYECKOe OKHIAHUE a
E I HeKoToporo &, 0 <e <1,

m, =M|§1 —al*® < oo,

1loxasats, uro mus moGoro § >0
b

lim P{ e +Ey

n—>oo n

—al>6}=0.

4.16. lemma Bopeas—HKanmrenam IIyers A4,
Az, ...— coObITHS, 3aaHHEe HA OJHOM BEPOSTHOCTHOM IIPO-~
CTPaHCTBe, W cilydvaliHaa BeIUYEHA Vv PaBHA YHCIY OIHOBDE~
MeHHO. Tpoucxofsmux coOpituii. IlorazaTs, 4To!

0

a) ecim ) P{4y} << oo, 10 P{v<oo}=1,
n=1
0) ecnm cobbitmsi Ay, Ap, ... HONAPHO HE3aBHCAMEL U
2 P{4,) =00, T0 P{v =00} =1.
n=1

4.47. Iycrs Ay, Az, ...— cOObITHA, BaJAHHEI® HA OHOM
BEPOSITHOCTHOM IPOCTPAaHCTBe, W CiyvyailHag Belmumpa v
pPaBHA YHCIYy ONHOBPEMEHHO MNPOMCXOAAIIMX coOsrtmit, [lo-
Kasath, uro eciu P{4,}=a>0, n=1, 2, ..., 0 P{v=
= oo} =g.

4.18. TlocmenoBaTe bHOCTS 4WCEN C, YNOBIETBOPAET yC~
aosuam 0<c¢, <1, lim ¢, = 0. Beerna am cymectByer Ta-

n-00
Kasi IOCHeoBaTeabHOCTs coObiTmit A1, Ag, ..., uro P{4,} =
=¢, B [JA YHcIa V OJHOBPEMEHHO HPOHCXOAAIMX COGHITHI
cOpaBeNInBo cooTHOmeHme P{v << oo} = 1}
4.19. Tocnenosatensrocts &, s, ... CIyuaHubIX Bed-
YHH W ClIyYafiHas BelW4mHA [ YIOBJIETBOPHIOT YCJOBHIO

oo

AP —tl>¢e <oo man moboro &> 0,
n=1

Moxasarts, uto P{lim E, = C} =1,

n-»00
4.20. TlocneposarensrocTs &1, &2, .., CayuailHBIX Benm-
YEH U ClyYaiinasd BelIWYWHA § YNOBJIETBODPAIOT YCJIOBHIO

%M@—W<m
Iorasats, ato P {lim B, = cf,} =1,

no00
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4.21. Cnyuaiiavie Benwamust &y, &, ... HEBABUCHMBI 1
TIMEI0T OHO M TO e I0KAa3aTeIbHOe pacnpep;enenne ¢ ma-
pamMeTpoMm A: .

PE.<al=1—e™ 220, n=1, 2,'

Ilyers & — mpomssonbHoe umcio w3 wmaTepsama (0, 1/A),
caydaifiHas BeIMIMHA V, paBHa 1mcny OHOBPEMEHHO MpO-

ucxogamax  coGerTmin Ay = > + e} a e — YHCAY

lnn
OJTHOBPEeMEHHO NPOUCXOAANAX CO6LITHH

b1 _8}

e
=<{( m
n { ax nk

Vaghgn
a) Iloxasars, uro P{v, << oo} =P{u, <o} =1 umpm mwo-
Gom & =(0, 1/A).

_6) BmBectm m3 pesyibraTa m. a), UTO TOCHEZOBATENb-
HOCTh CIyYafiHBIX BEJMYHH §n=ln—"n, n=1, 2, ..., yn#os-
JIeTBOPSET YCJIOBHIO

P{]im Cn:“i“}= 1.
n-»oo

4.22. Cnyvaitnrie Beawummnl &, B, ... WMMEOT MaTeMa-
THYECKOe ORUJaHWe @ U JNCIePCHI0 02 << o ¥ He KOPpelH-
POBAHEL:

M(&—a)(E—a)=0 npm dobHx {7 ].

Horasats, 9to

L &t FE .

Pilim ———" =g} =1,
n->o00 n
4.23. Ciyqaitusie seamumant &1, Es, ... IMEIOT MaTeMaTi-
decKoe OKAAAHHe & W [NCIEPCHI0 0 <<% ¥ He KOPpeaupo-
BaHHI, a
n=max |E2  +E&s,+ .0+ §k—(k—n2)a|,
nl<rg(n+1)?
n=1, 2,..

JHoxasars, aro P {11m T 0} = 1.

n->00 Tl
4.24%, Yceunenns#i 3aK0H OGOXNLBIMHMX THCOIL
Horasars, uT0 ecim caydIafiHblo BEIATUHED E1, B, ... HMMeIOT
MaTeMaTHJeCKOe OU/laHAe @, AUCHEPCHI0 02 << c | He Kop-
PeJnpoBansl, TO

n—>»o0
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§ 2. Ilpamsie MeTOE AOKA3aTEALCTBA
npeieiibHHX TeopeM

B »tom maparpade sagauu 4.250—4.32 cBasaEBH ¢ Has
XOMJIeHNeM [peeJbHBIX pacOpefeleHA#l ¢ DOMOIIBIO amas
AM3a CBOMCTB MOIpeAe]bHBIX pacinpefenenuir, sanasd 4.33—
4.44 — ¢ DpuMeHeRHMAMEA 3aKOHA GOJBIIAX vHUCeN, B 3ajadax
4.45—4.57 nsywaioTca cBoiicTBa DPA3JWYHBIX BHJOB CXOAM«
MOCTH HOCJIeN0BATENbHOCTEN CIYUaWHBIX BOJIMIWH.

4.25. Cnyvaiinnle Beimumasl §1, Eo, ..., En He3aBHCEMEI
W UMeOT OfHO M TO ’Ke IeoMeTPWdYecKoe pacIpefielieHHe ©
mapamertpoM p, 0<p<t:

Plei=k}=(1—p)p%, k£=0,1,2,...
“a) Ilorasars, 4T0

P{gl + » e + §n = k} = Z;’:L—l (1 - p)"phf k = 01‘ 1" 2_1} LN
6) Haiitm

¢ =HmP{&E + ...+ Ea—m=klE + 0 + > m),
=0, 1, 2, ...

4.26 (cm. sapmauy 1.53). Ulepswuiit pag kmEOTEaTpa COCTO-
ut B3 N Kpecesl. 3pUTeld OJUH 3a APYTEM BaMOJHAIOT BTOT
pAj, NpEYeM KayKAblil W3 HHX MOKeT ¢ PaBHOH BEPOATHOCTHIO
3amATh M060e W3 Kpecels, CBOGOAHEIX B MOMEHT €ro HPHUX0-<
na. ITyers 71(N)— HopAAKOBEIE HOMepP NepPBOTO BpPHTeN,
KOTODHI cesl B Kpecio, HaXofAmeecd PAIOM C yiKe 3aHATHIM
KpecioM, T2(N)— HOpsAKOBHIE HOMED NepPBOrO 3pHTeNd, KO-
TOPHIL ceJl B Kpecio, CHMMETDHYHOe OTHOCHTEJNBHO cepeju-
HH DPAja OJHOMY M3 3aHATHX Kpecex. Halitm saxomsr pac-
npepeneras Tvi(N) m t2(N) u upeneasrnste upm N — o pac«

Ts
npejieJieHusi CJAyYailHBIX BeJHIdH %/—N’ i=1,2, r.e dysx-
. T, (N)
muu G; (x) —z\lzinip{VTv <x}- .

4.27°. IlnotHOCTH pi(x) cnyuaiimoii Benwuwmusl & Hempe-«
pHBHA U orpammuena Ha orpeske [a, b] m pasma O swe [a, b].
MonoxaM 1, =1{nt}, rne {a} — gpo6mas wuacTp unmenma z.
Haittn

limP{n, <z}, 0oL
n=->00

4.28. Ilorasarh, 4T0 yTBep)kieHRWe UpPeABAyMell 3agadu
cIpaBe[INBO A clydafinofl BerwanBel § ¢ KyCOUHO-Hempe-
PHIBHO# IIOTHOCTHIO.
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4.29. Cayuaiinan senuumna § mmeer HeOPepHBHYI0 II0T-
HOCTh pacnpefnienenus p(z). Haiitn upenennmoe pacupepe-
JleHNe CIyJYaliHOH BeJWuMHSBI tg nf mpm n — oo,

4.30 (cm. samaum 4.28 w 4.29). Cayuaiimas Benmumna E
WMEeT HeNpepHIBHYIO IIOTHOCTh pacmpeneienns p(z). Haii-
TH TpefieJIbHOE pacupefesieHne CIyYalHBIX BeJWYUH {, =
_td4E) -1 =g

E)" (1 — )"

4.31*. Crywaiiman Benmumna £ WMeeT HOPMAIbHO® pac-
IpefieJleHne ¢ MaTeMAaTHYECKHM ORUJAHNEM a4 W JAHCHepCHei
o’. Halitu mpemenbHOe (mpm > ) pacupegenenne Ao
YCIIOBHOTO pacOpefelieHHA CIy9aiHON BeIHYMHBI (E—2)z
npm ycuosmu § >z (cp. ¢ sagadeit 3.228).

upn n— oo (smecy i = Y —1).

4.32. Tlycre &), Es, ...— He3aBHCHMBIe OJHMHAKOBO pac-
npefiejieHHble CIyYailHble BeJUYHHEI ¢ (PyHKOHeir pacmpeie-
nenns F(z),a %, =max {§,...,&}. Hafitu rakme mocmego-

BaTeJbHOCTH YHCEN @, B b,, 9TO mOCIETOBATENTBHOCTD AnX, +
+ b, cxoauTCA mO pacupesieNeHMI0 mPH B — o K HEBBIPOIK-
fleHHON caydaiiHOfl BenuumHe X%, W HaHTH PYHROUIO pacmpe-
JleIeHHA % B CIydasix, Korga: .

a) F(x)=20 (x<1),F(x)=1—;—& (=1, a>0),

6) F(r)=max{0, 1—lzl*}(z<0, a>0), F(z)=1
[(z=0),

B) F(z)=max{0, 1— e},

4.33. TlocnenoBatensroctn &y, &y, ... m N1, M2, ... CIy-
UafiHBIX BEJMYMH TAKOBHI, YTO

limP{|&,|<{e} =1 pna aoboro &> 0,
Nn->co

m cymectsyer yHKmma pacupemenemma F(z), mas Kammoh
TOYKM HENDEPHIBHOCTH KOTOPOH BHIIOJHAGTCA COOTHOIICHHe

lim P{n, <2} = F (2).
N->o00

Hoxasath, 9T0 mpm M0GOM XAapaKTepe 3aBHCHMOCTH Me-
By & ¥ M. AIA KaKAOH TOYKM HeNpEepLIBHOCTH F(z) cupa-
BOJJINBLl PABEHCTBA:

a) limP{n, + &, << 2} = F (2);
6) lim P {0 (1 + &) <2} = F (a)
4.32? o&uyqaﬁnme Benmauusl Ly, 8o, ... mesaBmcmmsr,
PlLi=1}=p, P{{;i=0}=1-p, i=1,2,,..
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Honommm EY = L (1 — Ligabiva . - - Liw)y 100 = &P+ .o

.. + EP. B cayuae xorma 0<<p<< 1, limp&™ V'r =0,
n-ro0 '
HaliTH '

RO _ pp <x]
Varli—n | |
- 435, lycrs &y, &2, o.. @ M1, M2, «..— TAKA® NOCTENOBA%

TEILHOCTH CIYYalHBIX BeJHYHH, WTO ANA HEKOTOPHIX YHCER
a, b pua mo6oro € >0
limP{|E.—a|>e}=0, limP{|n,—b|>g}=0.
n—>oo n—-»o0o
Hoxrasath, uTo mpm M060M XapaKTePe BaBHCHMOCTH MeKTy
Ex I M, Ais awboro & > 0;
a) imP{|& —al<<e, M —bl<<e}=1;

n—oo

Nn-> 00

lim P{

6) ecam ¢ymrnua f(x, y) HempepeiBEa B TouKe (a, b),
10 nas goboro e >0

L‘_)H;P{lf(gm M) — f(a, b) | <e} = 1.

4.36. Tycrs £ = (8P, &), i=1, 2, ...,— nesanncumeie
OfMHAKOBO pachpejieleHHBIe BEKTOpPH B R,

MED — g, >0, MED =0,>0, i=1,2,...
JlokasaTh, 94TO IOCHEIOBATEJLHOCTh CIYYANHEIX BEIUYWEH
I kS e AT - e

BV 5P L E Y
CXO[ATCA 0 paclpefeleHNio K 4i/ag, ecn: nubo  a) ‘DE(I’) <
< oo, DEY < 00, ambo 6) M|EP " <o, M|EP T <
<< oo pasa meroroporo € >0,

437°. B DmocieioBaTeXbHOCTH  CHYYAHHBIX  BEJMYHH
Ey, E2, ... CiIyuaitman sexmumna E, mpum miobGoMm n=1, 2, ...
EMeeT TEeOMEeTPHYeCKOe pacupefleieHre ¢ HapaMeTPOM ¢y,

g.—~0 (n— )., Haftte npemelbHOEe pacnpefelenne Cry-
JalfiHBIX BEIHYHH

n=1,_~2,_ s ey

Uin

tw=q.E, Tmpm n— oo,

4.38°. Bpema & O6esoTkasmoii paborst npmGopa wuMeer
MaTeMaTmueckoe oxmpanue a >0 m mmcnepcuio o2 < oo, Ilpn
KAKIOM oTKase npubop mojsepraercs peMoHTY (m Tornma
BpeMs 0 CJIENYIOMero 0TKaza He 38BACHT OT HPeNbICTOPNH
A pacupejeneno Tax ke, Kak ), mocie k-ro oTkasa mpudop
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cnmcHBaeTca Kak Herofasii. Ilycrts 'c,.—-cyMMapnoe BpeMd,
KoTopoe npmbop mpopaboTala A0 COHCAHEA,

a) Haiitm M, D1,

+6) Ilorasars, uT0 s dioGoro & >0

T
e | — 1]+ -0
4.39. Ilyere &1, E2, ...— NIOCHENOBATEILHOCTE HE3ABHUCH-

MHIX OJHHAKOBO pacCHpefelleHHBIX CIYJalHBIX BeJIWYHH C
MaTeMaTHUeCKHM ORufganueM ¢ >0 u nmemepemeii o2 < oo,
ciyuaiimasa BelHYWHA vV HE 3aBUCHT OT Ei, Eo, ... W DpuHHA-
MaeT NeJble HOJOKHUTeNbHEIe 3HAUEHHA, Mv=>b &

T=§1+§2+...+§v.

Hajfitm Mt m mpemenawsmoe pacupefiellende CiIyuaiiHoi Besm-
agHbl T/(Mt), Korga pacmpefielieHne v M3MEHAETCH TAaK, 4TO
My — oo § cymecTByer HenmpephIBHAs (DYyHKIMA pacupefie-
nenua F(z), ynosaereopsiomasn ycrosusam F(0)=0,

lim P{%gx}=F(x)z 0< 2 < oo.

4.40. Bpems & 6esorkasmnoil paGoTsl mpmbopa mMeeT Ma-
TeMaTnieckoe oxumpaume a >0 m gmcmepemo o2 < oo, Kasx-
IR oTKa3 HpmOOPa HE3aBUCAMO OT WUPEALICTOPHE M JJIAH
nepuofoB 6e30TKasHOHl PaGOTHL ¢ BEPOATHOCTHIO P ABJAAETCA
HecymecTBeHHEIM (mpuGop TpeGyer TONBKO HaJIaJIKIZ[),
a ¢ BepoaTHOCTEI0O ¢ =1-— p — cymecreesnnM - (mpmGOp
HYKHO peMoHTEpOBaTh). llycTs T, — BpeMa or mauama pa-
Gorsl mpuGopa 10 €ro peMoHTa. -

a) Haiita Mr,, Dr,. :

6) Haiitm npepenbHOoe pacupefeiende CIydaiHON BeJH-
THHEL T,/MT,, Korga mapamerpst ¢ >0 m 02< o @urcupo-
Bansl, a ¢ > 0.

44*. Ha OZIHOM BeDOATHOCTHOM HPOCTPAHCTBE B3afaHbl
cobbitme 4, P{A} = p, n cnyuaiinas Beamumma E, mMeomasn
MaTeMaTHUeCKoe OMWIaHHe ¢ M Aucnepcmio o2 < o, Jloxa-
3aTh, YTO OpM JI06OM xapakTepe 3aBHCHMOCTH Mexay & m A4

2
Pzl <——3 z>aq,
pl{z—a)

p

M{g]A}-—algomin{ﬁz E}
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4.42*%. Tocnenosateabnocts (&1, €1), (Es, €2), ... cocro-
AT W3 HEe3aBMCHEMBIX mHap cayuyadHplx Beamudn (BHYTPR u©ap
caydafinbie BeJHYHHBI MOIYT OBITH BABHCHMBIMH),

Mgi =a, DE( < 02,
Ples=1}=1—Ple;=0}=gq.

Tlomosum v =min {i = 1: e, =1},
a=%8+...+&. (=0 wpu v=1),
‘62=§1+...+§v.

Haiitm npenenbHble pacmpefelieHHA CIYyYadHBIX BeJWYAH
gti, T2, Korga napamerpst @ >0 u o? <o ¢urcapoBamsI,
ag—>0. B ’

4.43. Tlpomece paGoTsl mpubopa COCTOMT M3 HE3aBHCHMBIX
OMHAKOBO paclpejeJCHHBIX IMKJIOB; AMHHa § IUKIA HMeeT
MaTeMarmyeckoe osmpanme a >0 m pucmepcuio ¢? < oo, Be-
POATHOCTH TOro, 9TO 3a OJMH IUKJI UpHGOpP He cJIoMaercHd,
paBHa p, BEPOATHOCTH HOJOMKM mpmGopa Ha moGom ¢urca-
poBaHHOM HuKXe paBHa ¢ = 1—p (uomoMra mpuGopa Mo;eT
saBmceTh or Aamuel nukiaa). Ilycts v — BpeMs nmo nepsoit
noJIoMKH Tipmbopa.

Hajitn opepmenbHOe pacopejeliesne CIydallHOW Belanmdm-
He gt/a, gorfa g~ 0, a = ao >0, 0?2 — 05 << 00.

4,44. B Oymkep noMemaercs ue Gosee N = 150 neraueit.
EsxempnyTHo B GYHKEp HOCTyHaeT cjlydaiimoe 4HCIO fAeta-
fett, mMmeiomee pacopenenenne Ilyaccoma ¢ napamerpoM
A= 2; ugcaa peraleit, mocrynawmmx 8 GyHKep B Hedepe-
ceRaIuecs MHTEPBAALl BPeMeHH, HesaBucaMbl. Hepea Kaik-
[BIA yac Bce HaxojdAmmuecs B OyHKepe NeTajJH Neperpysxa-
I0TCA B TeleKKYy W OTHPABIATCA Ha AaJbHeHmylo ofpa-
6otky. B mauanpmbiit MomenT BpeMmenm OymKep cBoGonew.
IMoan3ynce, npene bHBIMA TEOPEMAaMM, yKasaTh NpAOIIKeH-
HOe 3HAUYeHHWe BeposTHocTA Toro, uro 3a Bpemsa I = 100 ua-’
COB He NPOUM30HIET HU ONHOrO TmepenojHeHHA OyHKepa.

4.45. TlokasaTh, YTO eCJA TWOCIEJOBATEJIbHOCTh CIyvaii-
gbpIX Beamumn &y, Eo, ... cxommrTea kK § ¢ BeposaTHOCTHIO 1
MW B CPelHEeM KBAJAPAaTHYHOM, TO OHA CXOAUTCS NO BEePOAT-
HOCTE H no pacnpepenenuio. Ilpmeectd mnpmmep nocrenosa-
renpHoctH Ei, &2, ..., CXomAmielica K § IO BEPOATHOCTH, HO
He cxofamelics HA B CpeJHEM KBaJpPaTHYHOM, HH C BEPOAT-
HOCTBIO 1.

4.46. TlocnenoBaTensHOCTh  caydafiHeIx — Beamuma &y,
By, ..., cxommTca K § mo pacnpenetenuio. Ilokasats, uto
MOKHO 3a/laTh Ha OJAHOM BEPOSATHOCTIHOM ITPOCTPAHCTBE CJY-
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vatinsie penmummm  &p, &, ... W &’ Tak, 9TO QNIA BCex I
PEE<z)=P{E<a), Pltn<<al=PE.<a},
n=1, 2, ...,

I DOCIeNOBaTedbHOCTD &y, §;t ... cxomutes K & ¢ Beposr-
HoCTRIO 1. ,

447, Tlycte f(r) — BenpepsiBHas PymKIEA, T € (—00, ©),
a HOCIENOBATEILHOCTh CIYyYaWHBIX BEJIMYHMH £y, E2, ... €XO-
amTea K cayvaiiHoif Beamumue £ (¢ BeposTHOCTRIO 1, HO
BePOATHOCTH HJM IO pacupesieleHnio).

a) Cxopurca am (B Tex 3Ke CMBICHAX) IOCTEOBATEND-
mocth f(&1), f(E2), ... ® f(§)?

6) Cxonmrea 5@ (B Tex e CMBICIAX) IOCTEOBATENb=
noctb f(&1), f(E2), ... x f(E), ecam f(x) xycoumo-mempe-~
pHIBHA (HMeeT KOHEYHOE UHMCJIO0 Pa3PhHIBOB Ha JI06OM KOHET-
HOM wuHTepBajie), a (YHKNHA pacupefeieHdss § menpe-
puiBHA?

4.48. Tlocnemoratensnocts §;, Eo, ... cayvwaliHbIX Bein-
YHH yAOBJIETBODAET YCIOBHAM

P{En+12>8En} =1 maa moboreo n=1,2, ...,
lim M, = g << oo.

N-300

Hoxasare, uro cymecTByer ciyuaiimas BeamumEa &, KA
KOTOPOiA
P{lim §n=§} = 1.

n->00

BepHuo nu pasenctso ME = qa?

4.49. Tlocaenosarensnoets Touer Ej, Eg, ... Ha oTpeske
[0, 1] crpouTcst mo caepyromeMmy mpasmay: E; mMeer paBHo-
Mepuoe pacupepenennme Ha [0, 1], m ecau smawemma &, ...
voey Ea-t (k= 2) ompepemensi, 1o Toura &, mMeetT paBHOMep-
HOe pacupefielleHMe HA MHHWMAJbLHOM 10 [AimHEe M3 &k oT-
peskos, Ha kotopeie [0, 1] pas6usaetca Touramu &y, ..., Eu_y.

- a) [loxasatk, uTO cymiecTByer caydaiimas peamumma E,
YIOBAETBOPSIOMAS VCIOBHIO P{lim En = E} =1.

N-~»00

6) Haiitu ME, DE.

4.50. TlocnenoBarensrocts Tower &g, Ef, &2, ... Ha oT-
pesxe [0, 1] crpomtca mo cnemywomemy mpapmiy: Eo=0, E
mMeeT paBHOMepHOe pacmpeneneswe ma [0, 1], a &, npm amo-
Gom n=>2 uMeer paBHOMeDHOE pacupelelieHHe Ha HHTED-
Batxe, o0pasoBamnoM £,y u E,_a.
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a) JlokasaTs, 4T0 CymecTByeT cilydaimas Beamumsa &,
yroBleTBOpsiiomasn ycrosuio P {lim En = E} = 1.

n->oo
«.0) Haittm ME, DE.
4.51*. TlociegoBaTedsHOCTh CIAyYafHBIX BeawumpE &,
&y, ..., HOCIefoBaTedbHOCTE wmced f{a.}, {b.} m cayuaitnas
BeJMYAHA § YNOBIETBOPAIOT YCIOBUAM

lim a, =a, la|<<oo, lim bp=0, P{|E|<Coo}=1,

n—>00 n->00

—a
tim p <ol P s
n—->00 n

B Ka)noit Touxke HempeperBHocTH Qymrmmm F(z)=P{§ <az}.
Oyarnua g(z) neupepsisuo guddepeHnuapyeMa B OKPECTHO-
crn Toukn a m g (a)¥ 0. Jlokasars, 4T0 B KayKgoii TodUKe
nenpepssaOCTE F (Z)

lim P {g—@)_—g(-@gx} = F (z).

n->00 bng’ (@n)
4.52. TlocneRoBaTeNbHOCTh  CHyYaWHBIX BeAmuma By,
By, ..., mocaemoBaTennHocT: umcen {a.}, {b,} m cayuaiimas

BeJMUYMHA § YAOBAETBOPAIOT TeM jKe YCIOBHAM, YTO B 3a~
naue 4.51. Oynrnua g(z) mmeer k=2 HempepHIBHHIX Lo~
H3BOHBIX B OKPECTHOCTH TOUKM @ U

¢@=¢g" @=...=g""(@)=0, g"(@)*0.
Hoxrazats, uTO

B KayK0l Touke HempepeBEOCTE Qynrnum F(z)=P{E* <zl

4.53. Cnyuaiiman BeJduwmHA W, PaBHA YHCJIY YyCOeX0B B
n He3aBHCHMEBIX HCOBITAHAAX DepHyJIId ¢ BePOATHOCTHIO
yemexa p, 0<p<l.

. (p’n_np)z }

a) Haittm Ll_l)]:oP{npu_p) <Lz

6) Ilyers 0<z<<1, z+p. Halitm Ttaxme mnocienoBa-

renprocTd wucex A,(z) m B,(z), n=1, 2, ..., pag KoTo-
pBIX

lim P{

f->00

(R — n8)? — 4, (2)
. B, (3)
4.54*, Cayuaiinas BejdvuHA W, PaBEA YHCIY YCLEXOB B

7 He3aBHCHAMBEIX MCUBITAHHAX DEPHYNIX C BEPOATHOCTHIO
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yemexa p; ¢ynrnua g(x) ompenenseTcs COOTHONIOHHAME
{ zhnz+(l—2hh(l—w, 0<z<1{,
g(@) = 0, =0 mam z = 1.

a) IIpm p = 1/2 naiitm
lim P{n (g(%)+ In2)<x},) 23>0,

n—-o00

6) Ilpg 0<p<1, p+*1/2, yrasats TAKYI0 I[OCHefoBa-
reavHoCTs B.(p), n=1, 2, ..., ato

. [
lim P B, (5) (¢ (%2) — ¢ (0)) <3} = © @),
n->o00
—o00 < g < oo, .
4.55. TlocienoBaTenbHOCTs CayYafiHEIX BeaMYMH E1, B, ...
U NOCTIeN0BATENBHOCTH WHCEN @1, a2, ... B by, by, ... yhos-

JIeTBOPAIOT YCIAOBHIO

lim P{Enb_angx} =@ (z) mra moboro z, |z]<< oo.
n

N~»o00

’ r’ 14 ’
Ilyers ay, a3y ... @ by, by, ... —nBe APyTHe nocJefoBaTeib-
HOCTH wmced. PaccMorpuM Tpm rpynmsr yesosmi:
7 '

‘a

a) lim-—= = lim =1,
n->o00 “n n-so0’n ’ .

6) lim (an —a,) = lim (b], — bn) =0,
n->00 n->c00

’ a, —a b

B) lim =— =0, lim ;= =1,

n—>o00 n n-o00“n

Kakme m3 yciosmii a), 6), B) ofecmeumparor BEmONEEHEE
COOTHONICHHSA

’
lim P{§" - an<x} = @ (2) pan moboro z, |z|<< oo?
n->o0 bn )

4.56. IlocienoBaTebROCTL CAyYAMHMX BEIMIHE E1, Eoy.n
CXOAMTCH K CIyYaiiHO BenmuwmHe § mO pacmpepeienmio,

a) IycTs cymecTBYIOT I KOREUHE! BeJWIWHDI

m=ME§ my=ME, m,=limm,,
n—o00

Haxue ma coormomenuit m < m,, m = Me, M>m, MOTyT,
8 KAKHE He MOryT BRINOJHATHCH?

6) Otseruts Ha BOmpOC I &) UpHE JONOJHATENLHOM yc-
aoan ME? < oo, lim ME} < co.

n-yoo

125



4.57. TocnenoBaTelsHOCTh CAYYAWHEIX BeJRIHH &), Eo,...
CXOAUTCA K caydaiinoit Beamemme § o pacmpefeseHHIO.

a) Iycts cymecTBYIOT B KOHEYHH! BeJIHYAHEI

M = ME, M,=ME, Mg=1limM,
n->00

Kakne n3 coorsomenmii M <M., M=M,, M>M. Mo-
IyT, @ KAKH@ He MOIYT BBIIOJHATHCA?

6) Iycrs cymecTBYOT B KOHEYHEl BEJIXYMHEL

=Dg, o =D, o0%=Ilimo;.

n->o00

o 2 2 2
Kakue u3 cooTHOmEnMi 02 << O, 0% = 0o, 02 > 0o MOIYT,
a KaKEe He MOTYT BHIOTHATHCA?

§ 3. Xapaxrepucraueckne M NponsBofAine QYHKIHA

B srom maparpade samaum 4.58 — 4.83 cBss3ambl ¢ BHI-
qHucJeHAeM NPOM3BONAMUX (DYHKOUA, MOMEHTOB CIydYalmbIX
BeJMUMH H XapaxkTepmcrmueckux GYHKOEHA, B . 3ajagax
4.84—4.99 paccmMaTpEBAalOTCA pa3iIMYHBIe CBOMCTBA XapaKTe-
puctmueckux QyHrnuit, a B samadax 4.100—4.104 Brramc-
AAIOTCA XapakTepucTAuecKme (PYHKONE CNeOUaJbHBIX pac-
OpejielieHMA W HCCAeAYIOTCA CBOiicTBA MHOrOMEpPHOro HOP-
MAaJbHOTO PaCIHpejieeHu .

4.58°. Haiitm npoussojamume (YyHKONA IEJOYHCICHHBIX
pacnpeseseHni:

3
a) myaccomosckoro: P{§ =k} = 2”— e, k=0,1,2, ...

0<<h << oo;

6) reomerpmuecroro: P{E=1kl=pq¢", k=0, 1, 2, ..
pe>0,ptg=1

p) Ommommaibmoro: P{§=F}= Ci’,p"q”“hJ k=0, 1, ...
ven; 0, q>0,ptg=1

4,59°. Haiitm opomssogamyio QyHKmui0 @(z) unciaa &,
yCIEeX0B B 1 He3aBHCHMBIX WMCOBITAaHHAX, €CHH BEPOATHOCTD
ycmexa B KayKAOM WMCHOBITAHHD pPaBHA p. I/Icuo.rrbaya 3TOT pe-

gyanaT, BaiiTe hopmMysl A ME,, MERY (= 1, 2, ...),

4.60°. Ilpomssofamas (QYHKIUA DACHPeNENeHHA CIIy-
vaiinoii BeawuHHbl §, NpHHEMAalONmed Nelble HEOTPHIATENb-
HbIe 3HAYEHOS, PABHA cp(z)— Mz8,

a) Haiitm ME,, DE, M(E — ME)3.

6) Haiitu mpomsBopamme (pyHKIE @;(2)= Mzt ciIygaii-
meix pemamE §i=§/2, L2=2F Ls=—F uw La=E1—5Cy
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rie & u 3 — He3aBHCHMBEIE CHyuaHEIS BEJAYNHBI, HMEI0-
mue TO e pacupepeienue, uro E. . : ‘
B) Jloxasats, uTo npu b >a > ( :

1
Mt = (19,
0

1
1 o a—
M(§+a)(a+b)”ojzb ’ 15” 0 @) du dz.

0

4.61°. IIycrs 1, — mopsapxoBmi HOMED HepBOTO0 H3 WHC-
OBITaHWE CXeMH Beprymam (1. e. mociemoBaTeanHOCTH He-
BABACHMBIX HCOBITAHHE), KOTOPO® OKOHYHIOCE YCIHEXOM
((BEPOATHOCTD ycmexa B KaskioM HCHBITAHUE paBEHa p, He-
yrau# — ¢ =1 — p), Haéita Mt;, Dt;, Mz"1,

4.62°. B cxeme Bepmymim oGosEaumm 4gepes 0, mopax-
KOBEIA HOMED HCIEITAHHA, B KOTOPOM mosmBmica k-i ycmex;
CUMTasA BEPOATHOCTH yCUEXa B Ka/KAOM HCHOBITAHOM paBHOH
p, Haiith:

1) M8,, DO,;

2) o (2) = Ma%,

4.63. 3axon pacupemeneHms ciuyuaitHOK BeNHUMHEL E
onpeniensiercss GHopMyroi

PE=n}=C5ipmd"™, n=m,m+1,...,

Tie m — nejaoe moxomuTeJIbHOE umcao, 0<p <1, g=
=1 — p. Haittn upowmssonamyio ¢ynrnmio pacnpefeenas
§ m ME, DE. Ilokasats, uto pacupesenenue § coBmajaer ¢
pacupenenedneM CyMMBI /m He3aBHCHMEIX OJIHHAKOBO pac-
OpefeleHHBIX CIYYalHBIX BOIMIHH.

4.64. Haiitm sakom pacupenenenns n=F§ + &+ g,
ecma &, Es, §s HesaBucmMs m npm k= 1, 2, 3, O0<p<1,
g=1—p: .

PEx=1) = ClET p™g" ™™, Tmmyy my 4+ 1, ...

4.65. Canyuwaiinas Benmumma v pacopefiesieHa 10 3aKOHY
Hyaccona ¢ nmapamerpomM A m me sasuciaT o1 PesyabTaTOR
HCOBITAHUE CXeMbl BepHyJIm ¢ BepOATHOCTBIO ycnexa  p.
OBosmaunmv p, ameno ycmexos B HEePBHIX v MCHBEITAHHAHX
cxemsl Bepuyaam. Haiiru:

a) @y, (2) = Mz"y;
6) Mu‘vs DMV'
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4.66. Tlporssonsman (QYHKHEESA COBMECTHOTO pacipefe-
nenma penmumu £, B2 paBma . _

Payt,(2) =€

e p1+petps=1, pi=0, i=1, 2, 3. Haitrm:

a) onmoMepHsbie pacupenenenns & B Eo;

6) MEI, ME% Dgl, D_§21 COV(El, §2)
fABnarorca am BeqWuMHEH §; M E; He3aBHCHEMBIMH?

4.67. IlenoumcienHas HeOTpHHATeJNbHAA ClIydainas Be-
amamHa § MMeer NpoW3BOAAmylo (ymknmio @:(z). oxa-
3aTh, 9TO eCJH s mejoro k=1

Mp 21 HPy2yH047 2, 1) .

dh
lim — @ (3 = My << 00
uti dzk(pa()uﬂt R 3.

0 MEM =ME(E—1)...(E—Ek+1)=m,.

4.68. Ilyern E,;— umcao NOABJIEHAH i-To HCXO0Na B 1
HE3aBUCHMBIX HCHBITAHAAX ¢ N HECOBMECTHBHIMHM HCXONAMA
M BePOATHOCTHIO p; NOABIEHHUS j-TO HCXOJA B KajkAOM HC-
nerragEn (j=1, ..., N). Haiitz

N

a) (P (z]', St ZN) = Mzgn,ll . szVn' %
6) MEV], MEPIEL (£ 75 &, 1=1,2, ...),

4.69. Ilycre BHINOIHEHBI YCJIOBEA OpefpiAymmell samaum
o N=4,

Na1=En1, MNn2=En2T Ens Mn3=Ens
Cn.i = En,i + gn,H-] (i = 1) 21 3)'

Haiitn mpousBoiAmue QYHKOHHE pPacHpejeienuil BeKTOPOB
(Mats Mn2 Mas)s (Gat, Gn2, Gn3) m KOdDPumEERTE KOppe-
agmaa (a1, Ma2), 0(Cnty En2)-

4.70. Tlycts Benmumpa v uMeeT pacupenenenme Ilyacco-
HA ¢ IAPAMeTPOM A W He B3aBHCHT OT HCXOMOB WHCIBITAHU
MONMHEOMUANBHON CcXeMbl, onmcaHHOil B 3agade 4.68.

a) Hafitn npouwssomAmyo (QYHKOUIO pPacIpefeseHnsd
crygaitaoro BekTopa Ev=1{(Ev1, ..+ Evn). .

6) Hafita wnpomssogsimyo QYHKQHH pacmpejeyeHns
queaa W, KOMIOHEHT BeKTopa Ey, PaBHBIX k.

4.71. Tlpn KakuX 3HAYEHHAX NAPAMeTPOB APOOHO-IUHEN-

Hag Qpymsnma ¢ (2) =%’% Gyner mpomsBojsmed ¢ynrmu-

eff mesoumcHennoil caydaiiHON BenanHH?

4.72. Ilpoumssoaamas QyHRIOEA MeJOUHCICHHON Ciydali-
moit peamunBb E pasna ¢(z). Halitm xapaxtepucIavecxymo
¢yaxnuio E. o
128



473, ‘Hafitn xapaxrepucruueckme ¢ynxnmm pacmpe-
JleJleHnit:

;\‘m
a) myaccomosckoro: P{& = m} — e hm=01

. il
6) bunommansmoro: P {§ = m} = CJ pmgn—m_m— 0,1,...,n;
B) IOKA3aTeJNBHOIO: p; ()= ae~%, z > 0,

4.74. Cryuaiinbie BenmumHEL Ei, E2, ... He3aBHUCUMHL H

UMeIoOT MOKa3aTeJbHoe pacupenesenue ¢ napaMeTpoM o

PlEi<zl=1—e*, 2>0, i=1, 2 ...
Haitru M(E+...+&,)* upm m06eix snavennax k, n=
= 3 y e e .

4.75. Cuayuaitaple Beawummbl Ei, &2 ... HesaBECHMEL,
OAMHAKOBO pacmpefelledbl W HMEOT XapPaKTePUCTHUECKYID
dymrnmo () = Met1 (mpomssopamyo ¢yrkumo @ (5)=
= Ms"1), cayuafinas BeinmumHa v He 3aBHCHT OT Ety B2y 1oy
DPHHAMAET TOJNBKO IeJNbie HEeOTPHATeJbHBHI® 3HAYCHUA W
uMeer mpomspofamylo Qynxmmio g(s)= Ms'. Haiitm xapak-
TePUCTHIECKYI0O (PYHKOWIO (UPOM3BOAAMLYI0 (YHKROUO) CiIy-
YaiiHO# BeJIMYMHEBI

' {§1+§2+---+§v mpua v =1,
t= 0 npa v =0,

4.76. TIpomssonsmas Qymrrmus pacupefeleHus CHAy4Yai-
HOHl BenWYMHEI §, NpUEAMAOICl Nedne HEOTPHUIATEJIbHEIQ
8Hauenusd, paBHa @(z)==Mz: BriAcuuTh, IpHM KaKuX ycao-
BUAX CJefyOINHe BBIPAIKEHHSA SABAAITCA IPOR3BONAIAMEA
QYHRIUAMA BePOATHOCTHBIX pacupefiesieHHl, W eCJH ABIA-
I0TCA, TO yKasaTh, KaK COOTBETCTBYIOUIME pacupeeleHHs
CBA3AHEI ¢ pacHpefejeHmeM E: ,

’ 1_
)Y@ =T 6 v = O,

D PE =it e —1— e
n) P (z) = Vii—;ﬁr

4.77. Cryuvaitmas emmumia § mmeer GHHOMMANHLHEO® pac-
npepesnernne ¢ mapamerpamu (n, p), T. e.

PE=k}=Crpr(1 —p)"hy k=01, ..., n

9 A. M. 3y6ros u ap, 129



le& KaKuX YyCJHOBHAX MOKHO NDEACTABUTDH § B BHJE
§=!§1+g2+...+§m,

rge Ei, ..., Em HesaBHcEMHI H mpu Jobom =1, ..., m
cayvailimas BemmumHa §; MMeeT GHHOMHAJbHOE paclipeaene-
HHe ¢ mapaMerpaMu (ng; pi) (ri=1, 0<p, <1)?

4.78. Cayuaiinas Bequuuna § HOpPUHEMAET TOJNBKO TEJIHIC
sHavenms, u [(f)= Me"* — xapakrepucTHuecKas (HyHKIHSI
pacopefenenus §.

a) JlokasaTh, uto mpu aioGom meioMm k = 1

, S o
P{&=0(mod )} — — 3, f(—k—).
=0

6) Haiiru ¢opuyay pman P{E=m(mod k)} mpm
m=1,2,..,k—1 »

4.79. Hesasucumsre oxyuaiinsie Beamuuesl &1, &2, ..»

| EMeIOT  PaBHOMEDHO®  pacumpefielleHHe HA  MHOMKECTBe
{4, 2, ..., 3k}. Haiirm

maxp{gg"" v+ E%EO(mOdS)}ﬂ

nz1

min P (£} + .., + & == 0 (mod 8)}.

nz1

4.80. Cryuwaiineie BenmuuHbl Ei, &2, +s., Ea HO3ABECHMBL
Jloraaath, 9To A JM0GOr0 AEHCTBETENLHOrO A, YNOBIETBO-
PAIOIIETO YCJIOBHAM

Me7‘§5<ooﬂ l=1, ..., n,

CHpPaBeINBO PABEHCTBO

n
Meh(§1+nt+!u) o II Mehéi'
i=1

4.81. Cayuaiinan ponmumga § UpEEEMAOT Rel¢TBETEND-
HbI® SHavyenmmd. JloKasaTh, 4T0 Aus a0fore HReBRCTBETONH-
HOTO X '

P{E >z} < inf e—™*Mert,
A>0

ESS
P& L 2} < inf er*Me—28,
A>0

4.82. Tlycts p, 060SHAYAET UMCIO YCIEXO0B B N HO3ABH-
CWMBIX HCHBHITAHHAX @ BEPOATHOCTHI0 p ycOexa B KasK[JoM
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uncnbitagmn. Jlokasarts, 4ro mpu o < p

tnzen <{i=2) (2T

o
Haiite amanormunyio omenry mas P{p,=pBn} npm B>p u
nasa P{p, < n/2} opu p > 1/2.
4.83. Cuyuaiinble Beamummnl E;, &g, ... He3aBHCHMBI I
ognuakoso pacnpemenensi. Jlokasath, uro ecam M [E| < oo
u npu Hexoropom § >0

sup Me*1 << oo,
0<A<6

10 ME, =%'Me7“§1‘ Ix <C oo m mna mgwboro e >0 cymecr-
=0
Byer Takoe o, < (0, 1), ato

PR e, e <als n- 1,20

amagormumo, ecnm  sup Me 1< oo, To
0<A<<8

P{i"";t—“}‘gn-gMgl_s}ga;l’ n=1.,2,-0t0

4.84°. Cayuaiinrte senmummsl &), & B % He3aBHCHMEL,
Xapakrepucraueckne (Qysxnum &, @ & pasumt fi{t) m f2(t)
coorsercTBenHo, P{x =1}=1—-P{x =2} =p=(0,1). Hait-
TH XapaKTePUCTHYECKY (DYHKOUIO CayualiHOll BeJmudmHBI

n=E

(pacmpefieneEne 1 Ha3HIBAeTCH CMECHI0 PACHpPEIeIeHHI
&1 m Ep).

4.85. Tlokasath, uto ecim P{|E] <o} =1, 10 Pymxmus
f(t) = Me™*, —oo < ¢ < o, paBHOMEDHO HeIpepHIBHA.

4.86. Xapakrepucrnueckan Qynrmua f(¢)= Me'"t npm-
HAMAeT TOJNBKO [eHCTBUTEJNbHBI® B3HAYEHHMA. JlOKasaTh, UTO
Oopu n000M AefCTBETENbHOM ¢

F(t)=f(—1).

4.87, Hafita xapakTepucTHYECKY0 (YHKIHIO:
a) DaBHOMEDHOTO pacupejeienns Ha orpesxe [0, a];
6) «TPeyroJabHOro» pacHpeleeHHus ¢ INIOTHOCTHIO

{a(i-—alxl) mpn |z <oy
| P, () = 0 mpr |z|>ay
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.- B) pacupefeneHus ¢ MIOTHOCTBLIO
(x)—-gﬁ 1 — cos — —oo<éc<oo
qa - x2 08 o ’ ¢

B cayuae B) maiitm 3mauenme Ca, OPH KOTOPOM ¢« (Z) OKa-
3BIBAETCHA IIOTHOCTHIO BePOATHOCTH.

4.88. Cayuaiitmas BenmumHa § wMeeT HOpPMalbHOE pac-
npenenenne ¢ napamerpamm (0, ¢%). YcTaHOBHB TOKECTBO
- .

! S ehxze—xz/zozdx —

oV 2n

V12 h<ge
HalTH ¢ €ro moMombio dopMyasr pna Mmn @ Dw, rae
== Eehg. .

4.89. Oymarxmua f(t), —oo <t <o, obnagaer caeayio-
HUME CBOHCTBAMIE:

a) f(0)=1, f(t)= 0 naa awboro ;

6) f(t)= f(—t) masn awdoro I;

B) Ttpaduxom f(t), 0 < ¢ <<oo, gBIgeTcsT BLINYKJIAA BHU3
JoMaHasa JMHESA, COCTOAMAsA N3 KOHEYHOro YHUCJIA 3BEHbEB.

fismmerca au f(¢) xapakTepmcTmueckoll (QyHKuUmeid pac-
opefieieHusT BePOATHOCTEH?

4.90. Oymrmua f(t), —oo <t <<oo, ofmagaer CaeRyIO-
muma csoiictBamm: f(0)=1, f(1)=0, f(f)=f(—t) naa
moboro ¢, f(t) mempepsBua m f” (£)= 0 mua moGoro ¢+ 0.
flsaserca am f(¢) xapawrTepucTHUecKodl (yHKIHme#r pacupe-
[ACNEHAST BEPOATHOCTEH?

491, Ilyers a >0 u ¢ysrmua f(t) nmMmeer mepmop 4a,

fo=1—L <2,

a) fsuserca mm fi(l) xapaxrepucrmueckodl pynrmmei?

6) fBnsercst nm XapaKTePHCTHUECKOH (yHKRNUeRr QyHK-
mas fo(t)=1fi(2)1?

4.92. Cnyuafinple Benuuussl &, ..., & (k> 1) nesanm-
cUMB U MMeloT QyHKOuUI pacupenenemusa F(r), ciydaiinsie
BEJMYMHBL 7)1, ..., N HO3ABHCUMHI W MMeIOT (DYHKIUIO pac-
npenenenns G(z). Caenyer qum U3 yCIOBUSA

Pg +...+h<a}=P{nm+...+ <z}

IS Kakporo Z coBmajenme (pyHrumil pacmpepmenenus F(z)
n G(z)?

4.93. VamennTcs nM oTBET HA BONPOC NPERBIYIIEH 3a-
faum, ecinm AONOJHATeNbHO moTpebosarh, uTobnr P {lE; + ...
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vt Bl <o} =1 u xapakrepucrmweckas $yaxoaa pac-
npefesienns §; HUrAe #e obpamiajsach B HYJIB?

4.94. Ioxasats, 410 ecim XapaKTepUCTHIeCKAA (YHK-
mus f(¢)= Me"® yrosnetsopser yciosnam ‘

) =1(t:)=1,
TO .IPA JUOGBIX MeJbX m, n =0, =1, +2, ..,
RIS f(mty + nty) = 1.

4.95*. Xapaxrepmermuecxan dymxuma f(f)= Me"* gugp-
$epennupyema npu ¢ = 0. Bepro am pasencTso

ME =L 7 (O

Paccmorpers cayuafi, korma & mMeer mIOTHOCTH paonpene-
Teuus p(z), upmyem

14 0(1)

pr (z > 00).

p(@)=p(—2), p(x)=
4.96*. Xapaxrtepmcrwueckas (QyHKRmAA f(t)'=;\A‘e”' YIOB=
fersopser yeaosmio |f” (0)| < oo, Ilokasars, ato :

ME? = —f" (0).

4.97. Tloxasats, w10 ecinm XapakTepHcTAYecKaA (PyHK-
mus f(t)= Me™* meamunt muddepenupyema opr t=0 &
117(0) 1 < oo, 10 [ ()| < V" (0)] mpm moBom ¢

4.98. fIpnstorca AWM XapaKTepECTHUECKEMI OyERIAAME
BEPOSATHOCTHHIX pacHpejieleHuil cleAyomue QyHKTHn:

'
a) M cost P2
6) cos(®); o T-(t£0), 1 (t=0)
B) cos®{; ) e~ (1 > 0), 14:2 t<<0y;
r) cos(l2[?3); 3) e~'*? .
4.99. Haititu MaremaTmueckoe OXUIAHZE W [JACICDPCHIO
COyuaiHOA BeNMUmHB §, XapaKTepHCTAYECKAS (bymclmn
f(t)= Me"* roropoii paBma:

a) a—lt sinat  (as£0),

4 gt b oyoegt
0) —i—2—costsm 5 B) ?e’ sin® —-,

1‘) Vi e—dlil/2 gin (%_ + g’[l/_ti‘) (a >.O)’;
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B A—=iyPA+iy° (p,g>0),
aresin (Be'?),
) arcsin 6 0<6<1. .
4.100. Cnyvaitanie peamumas! Ej, &2, ... HE3aBUCHMEHI U
UMEIOT OfHO W TO jKe HOPMaJbHO® pacIpefiejienne ¢ mapa-
merpamu (0, 1). Pacnpepenenme ciyyailHO# BeJHYMHBI

=+ +...+8

HasbIBAlOT Y -pacnpedesenuem ¢ r crenenamu ceob6oiul.

a) Haiitm ¢ynrumio pacmpemeleHdAs N XapaKTepuCTAYE-
CKy® QyHERNU Y -pacrpeneJeHus ¢ [ByMA CTeNCHAMH
cBOGOMBI.

6) Hafitm xapaxrepmcTHuecKyio (QYyHKDEIO M (QOPMYIAEL
mia momentoB k-ro (k=1, 2, ...) mopspgxa yx>-pacmpene-
JEeHWsI C I' CTeMeHAMHU CBOGOEL.

4,101, Ucxomsa us (opMmMynsl HiIs IJIOTHOCTE TaMMa-pac-
upepesenns (CM. BBeJeHHsa K IJ. 3 W 4), IPOBepUTH, HYTO
ecaM ciayvaiinple BeJqWumHB! £ m Ey He3aBHCHMBI, §; HMeeT
raMMa-pacipefieienne ¢ OapaMeTpoM o, a Ep — ramma-pac-
npejenenne ¢ mapamerpoM B, to & -+ E; ummeer ramma-pac-
npegenenue ¢ mapamerpoM o + B. Hemoanays aTo colficTBO
ceMeiicTBa raMMa-pacmpejesenuit, HafiT® XapaKTepuCTUYE-
ckyio @yarnuo  fo(£) u  ¢dopMmyids AJAa  MOMEHTOB

*) (1.
mg’ (k=1,2,...) k-ro nopagka raMma-pacnpefiesieHud ¢ na-
pametpoMm o > (.

4.102. Cuyvaiimett Bewrop (&1, ..., &) HMeeT MHOTO-
MepHOe HopMadbHoe pacimpepenennme B R* ¢ BexkTOpOM Ma-
TeMaTtuiecKnx OAganmit  a =(ai, ..., @) W MaTpEOeR

roBapuanuit- B. Hailitm pacmpepenenwe caIydaiiHoll BeJH-
YHHBT

T =ci& +...t ks,

rae ci, ..., Cy — MEHCTBUTENbLHBIE YHCJA.

4.103. Cayuaiinpit sexkrop (&1, ..., &) HMeeT MHOTO-
MepHoe HOpMajibHOe pacupegeigenme B R* ¢ BexropoM Ma-
TeMaTHUYeCKEX OMHAaHEA a= (a1, ..., @) ®W Marpuneh
kopapuanmit B; marpuna C =lejll (i=1, ..., m; j=1, ...
..., k) cocrour ms peiicrBuTenbEbIx umcex. IHaiitm pacmpe-
melesme cayuaiimoro pextopa (Ci, ...y Gm), THE

€i=ci1§l+-'-+cik§h, l=1’ cen M.

4104, Cayuaiinwiit sexrop § =(&i, ..., E) mmeer MHO-
romMepuoe HopMaibHOoe pacupefeitenme B R ¢ BexTOpOM
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MaTeMATHYeCKUX OMUAARUil a ==(ai, ..., @,) A HEBHIPOK-
RemHoi Marpuneil romapmauuit B. Iokasats, 4T0 cymecTBy-
eT TaKoe OPTOrOHAJLHOEe HpeoOpasoBamme C MPOCTPAHCTBA
R* B ceGsa, 4to BerTOp M =(7M1, ..., M) = CE uUMeeT MHOTO-
MepHOe HOpPMAJbHOE pacHpefeeHHe ¢ He3aBHCUMBIMA KOM-
[IOHEHTaMH,

§ 4. HepaBemcrsa Bondgepponn

u cXopuMocTh K pacnpepenenmo Ilyaccoma

4.105. Cayvaiimsre seamumnsr &7, E™, ..., E™ mnezanm-
CHUMBI,

PIE” =1l =1—P(E” =0l=p, (m, k=1,2,...,n

Ilycts npu n — oo
max p (n)—>0, p,(m)+ ...+ p, (M=% 0<<h<oo.

1<k<n
Mcnonbsya Merox mupomsBogammx (pyHKIUH, HOKA3aTh, 4TO

limP{g(ln)"F ee. F E(nn)=m]=£3_’”,, m=0.’ 1)2""

n->o00 m|

4.106. Cnyuaitmas Besmumma § nNpPHHEMAaeT 3HATCHUA
1 m 0 ¢ BepoatHoctsaMm p m ¢=1—p COOTBETCTBEHHO,
a cryvallHaA BeIMuMHA 1] MMeeT pacmpejenendme Ilyaccoma

, 13
¢ mapamerpom p: P{n=Fk} =%T P, k=01, 2, .... Iloka-
BaTh, 4T0 & H 1 MOJKHO 3aJaTh Ha OJHOM BEPOSITHOCTHOM
npocTpaHcTBe TaK, 4t0 P {§ 74 n} < p2,

4.107, Cnyvaitasie enmumusr &y, Ep, ..., E, He3aBHCAMBI,
P{Ei=1}=1—P{&,=0=p, i=1, ..., n. Henoassya
pesyabTatel 3agaun 4,106, moxasars, uto

=
T&

P{§1+ ---+§n=k}_’

() o (Putiaton)

2
k&l ¢

p.

<

1=

.
it
-

4.108. Iycrs Ay, Az, ..., Ay — COBOKYHHOCTH COOGBITHIL
@ cofeiTme B, COCTOMT B TOM, YTO ONHOBPEMEHHO NPOHCXO-
BAT poBHO r m3 cobetmit A, ..., Ay. [lokazar,, uyTo npH
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awbom r=20,1,..., N
N
P{B,) = ?‘ (— )" TCLSy,

rme So=1, S = > Pl4; 4 ... 4]
: 1<, <iy<...<ip<N
- 4:109*, Cﬂyqannaz BemumRa E npuEUMaeT TOJBKO He-
JBIe HeOTpUnATeJIbHble 3Hauenus. JloKasaTh, 4YTO ecCiH
my=MEM =ME(E—1)...(E—k+1), k=1, 2, ..., 7 gua
neaoro d = 1 BeamumnEa Mgs—; << oo, To - v v
2d—1
m m
2 (— TR <PES O < 3 (— 0

k=1

" 4.110, HyCTB BHIIIOJHEHS! yciosus sapaqm 4.109. Hona-
BaTth, uTO
n+2d—1 m n+2d :

(=) G <PE=m< X (—1""C ,;,,)

h=n . h=n
ecma n="0,1,... 3 My 90~ <0,

4111. Tlycrs Boimonmemn yeaosuma sagaum  4.109.
Jfoxasarts, aTo npm mobom n=1, 2, ...

n+2d—1 n+24
},, (— )OI <PESR < X (— 1)"—"02:}“’3
h=n

€CIU Myy2dmy << 0,

4112. Metox momenmrtos. Ilycrs .E;, B, ...— IO-
CJIeN0BATEIbHOCT, HEOTPHIATEJbHBIX IEJIOYMCICHHEIX CIY-
YAaWHBIX BEJIHYUH H

D=MEP nk=1,2 ,..).

HOHaQaTb, YTO €eCJH CYLIeCTByeT TaKad HeJOYHCJIeHHas He-

oTpHIlaTeIbHAA CiaydYaliHasa BeJmymHEA §, uYTOo Opm JNI0O0OM
k=12 '
y vue

lim m{? = MEM! = m, < 0
n—>oo
a my = o(k! k"), k— oo, mua moboro r < o, 1o
lmP{E, =k} =P{E=k}, £k=0,1,2,,.,

n—->oc

4A13. Ilyers Ei, E2, ...— HOCAEN0BATEILHOCTH HEOTPH-~
laTebHBIX HEJOYHCHEeHHBIX ciaydaiinnix seamumH. J[okasaTb,
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4To0 ecam mpu godom k=1, 2 ...
Lim MEIHY = A% 0 <A < oo,

fn—o0

m
TO 1111»11010 P{&n =m) = —i“n—l-e_L Ras moGoro m =10, 1, 2
T.. ©. pacupefenenne §, cxoamrea K pacmpesesnenmio llyac-
COHA C IapaMeTpoM A IpH R — oo, .

... 4414, Taccasmupckuii noesy cocromr ma N BaTrOHOB IO
§ MECT B KamJoM Baroge. B MoMent orTmpasienms B moeaje
Haxoamimoch n maccammpoB. O603HAYEM  CHMBOIOM Wy =
= pi(n, N, s) umcio Baromos, B KOTOPHIX OPH OTIOpaBIeHHH
T0€3]18 HAaXOAMIOCH POBHO i maccaupos, i=0, 1, cee 8
Hlpepmonaras, uro mce n!Cs = (N's)in] BApUaHTOB pasMe-
IHeHHA HacCa;KMPOB B ‘TOe3e PABHOBEPOATHEI, HANTH dop-
MyJbl Uil (DAaKTODHAJNBHBLIX MOMEHTOB BeJHYHH Yoy Py < e
+++ Mo Ilpoamammsmposats mnosepenme MaTeMaTHYeCKHAX
OMUNARWH 1, npu uameHenun n or 0 go Ns.

4.415. Iycrs Bhimonmensr yexosna sanaum 4.114. Hajita
fiBHOe BhIpaskenue Aas P{u(n, N, s)==k}. ‘

. 4.116. Tlycrs Brimonmens: yeroua samaum 4.114. Ioxa-
3aTh, 4TO €CIH § U i ¢urcuposansr, a n, N—> oo 1ak, 970
Mpi(n, N, §)> A €(0, ©), To mpr mobom k — 1, 2, ...

M(pi(n, N, s)) M- A,

Brisectn OTCI0fa, 4T0 TOrjga Aas mioGoro m =0, 1

P{u;(n,N,s) = m}—>7”m ek,

mi

9 ey

9 e

4.117. Tlyets n wactun pasmematorcs mo N Aveiikam,
HpHYIeM KasK[asd JacTHLA He3ABHCHMO OT OCTAJBHBIX ¢ OJ[H«
HAKOBEIME BeDOATHOCTAMH (paBHbsIMEH 1/N) Mosker momacts
B mobyo n3 N sueex. OGosnaunm uepes pr(n, N) umcao
AYEeK, B KOTODHIX HAXOAUTCHA DPOBHO HO r wyacTun. Haiirm
dopMyny mus Mp.(n,N)m fokasatb, 4to ecim r=0,1,2,...
¢uxcapoamo, a n, N— o rak, wuro Mp,(n, N)- A,
0<A<oo, 10 o

) A"
P{Mr(ns N) ='.m}—+-;n—'e—’~, m = O, 11 cew

4.418. Ilycts wacTwmel mocaefoBaTeNbHO W HE3aBHCHMO
ADYr OT #pyra pasMemalotrcs mo N sgueiikam Tak, 4to i-n
(i=1, 2, ...) wacruma nomajaer B j-1o (i=1, ..., N)
Aveiiky ¢ BepoatrocThio 1/N, Homomum ‘

v»(N)=min {nt p,(n, N)>0), r=2,3, ...,
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rue p-(n, N)— umcao sdeer, cojeprsamiux mnocje pasMelne-
HUS h uacTHO posHO no r wactum. lHaiditm Takylo mociefo-
BaTEAbHOCTh umcex by, by, ... UTO pacopefeleHuss ciaydai-
peix BenmunH v,(N)/by mpa N - o m QuUKCUPOBAHHOM I
CXOAATCA K HEBHIPOKIEHHOMY 3aKOHY, H ¢aM OpeleldbHbIil
BAKOH.

4.119. Ilycts n vacTWY, HE3aBHCHMO pa3MeIAOTCA M0
N? guefiaM, PacmOJIOMEHHEIM B BHIe KBaADATHON TaOIMIbL
pasmepoM N X N. HasoseM smueitky c60600nol, eciau mOCHe
pasMelleHns n YACTHI, HA B Hee, HO B AYEHKH, HAXOAA-
Hiuecs ¢ Hel B OXHON CTPOKE WM B OJHOM CTOJONE, HE 0«
majio HEE ofHON wuactumsl, HaliTh mpeneixbHOoe pacupepelne-
gue uacaa x(n, N) cBoGONHBIX fYeeK, KOTAa

n=N(InAN+o0(1)), N— oo,

§ 5. Ilpumenennsa HeHTPAILHOM
npeneasHOil TeopeMbl
# MeToa XxapaxrepucTmdecknx Qymrnmi

4420 (oM. 4.2). CnyuaitHas BeJqWUYMHA 1), PaBHA CyMMe
OUKOB, BLITABIIAX IIPH 1 HE3aBUCHMBIX OpPOCAHHAX CHMMeET-
puunoii wrpanpHoii Koctm. Mcemombaya meHTpaJdbHYI Ope-
JelILHYI0 TeopeMy, BEIGpAaTh 7 TaK, YTOOBI

o] 2

7—3,5‘20,1}<0,1.

4421, Craapsisaerca 10* umces, OKpyMJIEHHBIX € TOY-
pocteio fo 10~™. Ilpeamonaras, uTo OMAGKA OKPYTJEHH
HE3aBHCHMBl M pPaBHOMEPHO pacmpefeseHH B HHTepBaie
(—0,5-10-™, 0,5-10-™), nafiTm mpefein], B KOTOPBIX C Be-
poarHocThI0, He Membmed 0,99, Gymer nemars cyMMapHAA
onrmoKa.

4.122. Cayuaiitnpie Benm9unsl &y, &2, ... HO3aBUCHMBI O
OMHAKOBO pacmpe/eseH.l:

p{§i=z}=P{§i=%}=é—, 21, i=1,2,...

a) Hailitm mpemensr MaTeMaTHYeCKOro OKAJaHHAS B AWC~
lepcan CIAyJaUHON BeJHUHHBI M= ... E,n)l/ﬁ npm
n — oo,

6) JloxasaTs, 4TO HpA n —> ° DpacOpefeseHme 1, CXO0-
AUTCA K JOrapmMEYECKW HOPMaJbHOMY pacHpefeleHuio
(cm. samawy 3.233). Haiite mapameTpsr a, ¢’ npefenbHOre
morapu)MUYeCcKd HOPMAJLHOTO pacupejelenns.
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8) CpaBnnth naitgemmele B 0. a) amavemms lim Mn, n

n-~» 00

lim Dy, ¢ marematmueckmm OJKMJaHMEeM H Aucmepcuedl ciay-

1 00
yaHOMK BEJIAYNHBI 1, KMeIOHIeI/I norapmbMqucKn HOpMaJIB‘
HOe pachpefiesieRne u3 1. 6).

4.123*, Cuyuaiinbie penmumnsr §;, £y, ... HE3ABHCHMB! H
OMHAKOBO pacHpejejeHsbl:

PIE=125) = P& =08 =5, i=12 ..,

N =Ei... En.

a) Haiitn M 1000, DN10o0, M 1n Mi000, D 11 My000.

6) Ho.nbaymb ACHMITOTAYCCKOH HOPMAXbHOCTHIO In N,
OpE n — %, HalTH HpPHOIMKeHHbe 3HaueHHa P {100
< 0,001}, P {7]1000 <1}, P {nioeo < 1}, P {n1000 < 104},

B) IIOJH>3yHCL (bopmy.non CmmeHra saita P {nio00 <
< 1} P {T]]ooo < 1}

4.124. Cnyvaiinbie penmuwnel &), Ep, ... HE3aBHCHMH R
OIZHAKOBO DacHpeleJeHE:

PG —1,25) = P(&i =075} = &, 1=1,2,...,

aN=§...En.

a) Haiitn Mn1000, DN1000, M 10 11000, D In M;000.

6) Honbayﬂcb ACHMITOTHYECKOH HOPMAaJbHOCTHIO In 1,
OpHE n —> oo, HAUTH NPECAMKEHHDbIe SHAUYCHHS

P {’r]looo <10 20},
P{thooo < 1,25%1 - 0,754 =~ 1,6 - 10~14},
P {7]1000 <1, 25501, 0, 75499} P {T]]ooo < 10°7}.
B) Ionesysce Gopmynoit Crupirmara, Haﬂm
P {11000 < 1,251 . - 0,75%99},
P {n1000 << 1,25%1 . 0,759},

4125, Cayuwaitnste Bemmummsr 8, Eo, .,, He3aBHCEMHL B
UMeIOT CTAHJAAPTHOE HOPMaJbHOe pacupefexenne, Pacnpee
JlelleHue CIAYYadHON BeIWIUHEI

'X,’?L="§§+ non"l"g?l

HasbIBaeTca pacnpedeaenuenm 2 (xm- RBaupa'r) 6 . cTenens-
MU c80600bL.

~ a) Jloxasars, uro lim P ’ l>a =0 npm moﬁou
n->o0

e>0,

439



2 MX2 ]
6) Haiitn lim P % LT Lrl, —oo<r<<oo,
n-»o00 VDxn J
4.126. Cayyaiimas touka & =(E1, ... §,.)ER" AMeer
DPaBHOMEDHOE pacHpefieJieRMe HA eRWHHYHOH cdepe B R",
T. e. Ha wmmomectse Touek S '={(zy,...,zn) & R™
a:?+ ... + zh =1}, Haiitm ME 1 MEE, opr 1 <, j<n.
4.127. Cnyuatimsit Bextop & =(§i, ..., gﬂ)eR" HMeeT
cepuveckn CcEMMETDHYIHOE HOPMAJbHOE pacnpeneneuue c
HyJeBBIM BEKTOPOM CpeJHAX W eJMHAYHON MaTpmmedl KO-
Bapranuii. PaBencrso

1
§=PE', p=|§|, 8=_|'E'Tgi !

rae [§] = V§2 oo+ & — mamma BexTopa E, naer mpen-
cTaBleHme £ B BUJe NDOM3BEJeHUs CKAJAPHOI CciaydaiiHod
BeJNYAHEL P H BexkTopa &. Jlokasarth, 4T0 p U & HE3aBUCH-
MB W 970 & MMeeT pPaBHOMEPHOe pacHpeJeleHme Ha ejH-
Hu9aoit cdepe B R™ (cm. sapauwy 4.126). Haiitm pacupene-
Jenne, MaTeMaTAYeCKoe OMMIAHME H AUCHEpPCHIO P2

4128, Ilycte Bextop & =(e1, ..., €)= R™ nmeer pas-
HoMepRoe pacipefeiendme Ha eamumyHon cepe B R*. Hec-
noab3ysa pesyabrTaTl 3amay 4.127 m 4.125, pmokasarb, YTO
npu n — oo

a) pacupenesenue €¥n cXOAMTCA K CTAaHAAPTHOMY HOD-
MaJBHOMY pacipexeeHnio,

6) pacmpenenenme Bexrtopa (ei¥Vnm, ... €i¥n), k= const,
CXOIUTCH K COBMECTHOMY pacOpefeieHrio %k He3aBHCHMBIX
ciy4afiHbEIX BENMYHH, HMEIOINMX CTAaHAAPTHOE HOPMAaJbHOS
pacupefnesienue.

4.129. Crywaitnsie seamumnsl B, Ei, &, ... HeE3aBHCAME
M WMEIOT CTAaHAAPTHO® HOPMalbHOE pacupepnenerme. Pacope-
flelieHue CIyYaiHON BeJIMINHEI

&
V(E+... +8)/n
maawizaercsa pacnpedesernuen Croiodenta ¢ n crenenAMu
c60000b1. Hatitm
lim P {v, < z}, — 00 < & <C 00.

=200
4.430. Ilycre E. . ofosHAuaeT 4YMCIO IOABIEHNH I-TO
BCX0la B N HE3aBHCHMBIX MCHHITAHMAX ¢ N HECOBMECTHBIMHU
HCXOMaMW; BEPOATHOCTH DOABJERTA BTUX WCXONOB B KaK-
AOM W3 UCHBITAHAHA paBObl pr, P2, .., Py = 0 COOTBETCTBEH-
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o, pr+...+py=1. Jlanee, mycts ay, ..., ay — HeiicTBE-
TeJbHbIC YnuCJIa u

Nn =0&n 1+ ...+ anEn n.
nn'—'M"n

Vo,
P N — oo,

4.131. Caydaiinbie Besamumusr E;, Eo, ... HE3ABHCHMB &
ONNHAKOBO pacnpenenensl; ME,=a, DE, =02 k=1, 2, ..,
Honommm ny = &+ Eryy + Eayo, k=1, 2, ... Haitra:

a) Mm, cov(ns, n) (k+1), Dny;

. N t-..+n,—3na
6) limP — <m}
n-»o0 b V3n

4.132. Cayuaitras Benmumna &, pacupefieJieHa O 3aKOHY

Ilyaccona ¢ mapamerpom A. Haiirm

Haiita M1, Dn, 1 npegeassoe pacupeneneHue

lim P{g’"_— u <x}.

A-»00 Vx

4.133. JiBa mrpoka samATH.asapTHOH urpoit, cocrosmiet
B DOXGPaCHIBAHHE HECHMMOTPHUHOH MOHETHI,” KOTOpas ma«
AaeT «repGoM» ¢ BEPOATHOCTHIO p >0 M «pemKoii» ¢ BepoaT-
HOCTBIO ¢ ==1— p>(. CTaBKM HIPOKOB B KAKIOM Type pas-
Hbl COOTBETCTBEHHO a1>0 ® a2>0 py6.; ecam MmoHeTa
HafaeT «repGoM», TO BHIETPHII- @, + ag DOJNy4aeT MepBHI
~ MIDOK, ecad «pemKkofi» — To Bropoit. Ilpexmonosxnm, uro me-
XONHBI®O KANMTANE HI'POKOB GECKOHEUHEI, H 0603HAYMM dYepes
SP CYMMADHBIH BLIATPHII IIEPBOTO HIPOKA Ba  TYypos,
a uepes SY (= —SYW) — Broporo. IToxkasatk, 4aTo:
a) CymecTBYeT TOJBKO OFHO TAKO® BHAYOHME z>0, gro
IpR ai/az =z pas moboro y, |y| < oo,

lImP{SY>yl<<1 = lim P{SP>y)<1.

n->e0 Nn-»00

6) ecim ay = ayz, Ifie BHAUEHHO T TO ’Ke, YTO B I. a), TO

lim P (S > $} = lim P S < %) = .

Nn->o0

4.134. TlocnemoBaTenbHOCTh CiywafiHBIX Benmamn i,
E2, ... TaKoBa, yTO IpH JI0GOM n =1, 2, ...

§ﬂ=€n,l+€n,2+---*cn.n:
41



rae Cn. 1y + .. Gn » — HE3BACHMEIE CIyYailgble BEJHMYUHBI,
MC,.,(=O, i=1,..., n,

331=202n,h<°°r llm—-—ZMlthl —0
k=1

L 4;'n he=]

JlokasaTs, 4TO pacupeledenns clydaiimpix penmunn E./s,
OpA n —> % CXONATCA K CTAHAAPTHOMY HOPMAJILHOMY pac-

npeniesIenuio.
4.135. Coyuafinsie seamansnl iy, &g, .o, Heaamcumm,
—1
P{§n=1}=—a, P{Em:O} I

n=1,2,...,0<a<<t.
HafiTe mpefienbHoe pacmpejfesieBde cIyJaiHBIX BeamInd
: Bt oo FE~MEA+...+E)
gn = e ———
VOGE + .. FEn

4.136. Hyc’rb xas Rasmpmoro n=141, 2, ..., crydaiase ee-

amaman £, ..., EYY HesapHCHMEI W ONMEAKOBO pacupene-

JAEHBI:

opE  n—> 00,

i = V) = = = V) =

1
PE™ =0} =1 ———
v
npm moGom j=1, ..., n. Haitra MES™, Dt{™ u npemexsHOE
pacmpeieenne CIyIailnod BeTHUHNEL

. )
I ™

N { e

.l/nD;(I"’

41437*. Hyc’rb mm rkasgmoro n=1, 2, ,,. cayuaiane
ponmumEs ES”, +.v, &y HE3ABUCHMH ¥ OJHHAKOBO pacmpe- -
PeJleHb:

upa  n—> 0o,

'

PLED = Vil = PIE® = — V) =4,y
Plg = 0) = =

nopa no6om j=1, ..., n. Haimm ME™ DE™ @ npenennnoe
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pacupefiellenne CIy4aitHOU BEIMYNHEB
AT

N = opm n-—> oo,

Vnog(ln)

4438, Cayuaiinsie Benmumusr {3,(1")&- vouy BV HE3aBUCHMEI,
P{g(in) = 1} == p(in); ‘

PIEP =0l =1—p" (a<ign),

m=E" L+ e
a) Haittu ME,, DE.. .
6) Mloxasats, uro ecam DE,-> o mpum n— o, 10 mpe-+

deJbHOE HpU 1 —> c© paclpefeleHHe CIy4YailHOH BeIMYWHHL
_Mg
n {1
7‘f— ABIAETCA CTaHJAPTHEIM HOPMAJBLHEBIM,
n

8) Honommy ma= f(p{”) + ... + (p\), rne f(z)=10
npa z < 4/2 u f(z)=1 upm x> 1/2. Haittu npegeasnoe mpm
n > © pacmpejeNieHHe CHYyYalHOH BEAUIUHBI {n — My, €CIAH

DI SRR VD " S

1<i<n 1<i<n
@(in)«/z a,o(in)>1/2

max min {p{™, 1 — p{™} 0.

1<i<n

4.139. Cmyuaiinan pemmumma §, mMeer pacmpejielenne

¢ ApobHo-1EReiliHO# mpomsBopAmed  Qymrmmeidr @, (z) =
a4y + (1 —d,—a,)s

= e ,0<a,<1, 0<d,<1, Kakue Hesb~

n

POX/I6HHEI® BAKOHSHI pacupefenenns F(z) moryr Gute mpe-

JIeIbHEIME JUIA HOCJIEeNOBATeAbLHOCTH Fj, () = P {-A—n < x}, roe
n

Ap —> © — HEKOTODEHI® HOPMHDYIOI[E® KOHCTAHTH? IHakwue
yCIOBHA HANQ HAJNOKATH HA HOCHENOBATEIBLHOCTH Gn, dn, A,
yro6er lim 7, (2) = F (2);, 2> O?

. N~ oo

4.140. Cnyuaiinsie penmumus 8y, s, ... HE3aBHCHMHL, He-
OTPHIATONBHBl M ORMHAKOBO PACIPENeIOHE:

P{E|>0}=1, ME; =p >0,
D =0? 0<0¢?2< oo
nyets Ny=max{n=0: §+...+&. <t}, t=0 (ecnm & >
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a) Hoxasarts, 4T0 mua dioGoro £ >0
limP{| LN, — L |>el =0
{00 t U
6) lorazats, aTo maa moboro z, —oo <z < oo,
x

lim P {Nt < — + V'tﬁ'} = 17%_;‘ j‘ e—=ul2dy,

t>o00

4144, Cnyuaitnple Beamumubl &, &g, ..., E, HE3QBHCHMBL
7 MMeIT IOKa3aTeJbHOe paclpefelenne ¢ NapaMeTpoM o

PEi<zt=1—e* =20 i=12 ..,n,

a gy <Eqp <=...<E@n —spauenns E, ..., E., pacnooxao-
JKeHHBIe B MOPAAKe HeyOoIBaEWa (Bapmanmomuasiit psm). He-
HONB3yS pesyiabTaThl sajgaum  J.64, mokazaTh, UTO eCiH
R, m—> o A Nn—m-— o, T0;
14-0(1) n 14+o0(1) m
8) Mim) = ———In—, DEm =

o n{n—m)

6) llm P {g(m) - ME(m) < x} —
' ' Vog(m)
. T
= tim P{(a8m — 10 ;2 ) Y D <o) = 0 @),
— 00 < x < 00,
4142, Cnyvaiinpie BeNdYMHHEL (i, ..., {, HE3aBACAMSBI U
OIIMHAKOBO PAaCHOpPe{e]eHBI:
Plti<z}=F(z), i=1,..,n,
a Eno,<...<@(n —ux BapuanumoHHBIH pag (cM. 3afgavy
4.14 1). JloxasaTb, 4TO eciAm B HEKOTOPOH OKPECTHOCTH TOY-
KM Z ==7zp CyINECTBYeT HempepsIBEas Upom3BofHas# p(r)=
=F (z)>0, o npm m/n—+F(zo n — oo,
4
lim P{ (m) D (29 < } = @ (2).
VF@Ey)(— ﬁ (o)

4.143. Yactunsr mnocienosaTeNbHo pasMmemiaiores B N
AYelikax TaK, YTO BEPOATHOCTH monamamusa j-i (j=1, 2, ...)
gactuns! B i-10 (i=1, 2, ..., N) avefixy pasua 1/N m BoMep
AMEHKY, B KOTOPYI0 HOmMagaeT dYacTHUIA, He 3aBUCAT OT HO-
MepoB fYeeK, B KOTOPHIe NONAJA NPeABIIyIIAe YACTHILL
Ilyers v, — DOPAXKOBLIE HOMEP dYACTHIBI, HOCHE pasMemie-
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HAA KOTOPOi BIEpBBIe YHCAO B3aHATHIX (T. €. HE HYCTHIX)
A4eeK CTAHOBUTCA PaBHBIM k, B Ty = vy — v, (vo=10).

a) HafiTnm npomssopsamyo (yHKOmIO pacrnpefiefeHHS Tm
o P{tn>v—v}, m>k>1

6) Haiitm

lim max P{v,,>vp_1—vu-r}, r=273, ...
N-socor<m< N

4,144, Tlycers caywailimas Beawumpa v, Ta Ae, YTO B 3a-
made 4.143. Haittu npegenvmoe pacupeneienue crydaiimoit
BEeJINIUHEL v, — Kk, KorHa N — oo, k2N — A, O <) < oo,

4.145. llycre Boimosuens! yeaosds samaun 4.143. Haiirm

ACAMOTOTHYECKHE (b%)My.nm a1 Mv,, Dv,, @ mpepennHoe
— MV

pacnpegexenne m_lfﬁ_m—’ worga N — o m oyN<m < oeN
hY
m

TPA HEKOTOPHIX o, o, 0 <oy <og < 1.

4.146. Ilpomssomsman Qynrnusa ¢@(z)=Mz* cayuaimoit
BEeJUYHHH § ABISETCA MHOrouwieHoM creuenu N, OpuueM BCO
KODHHU 3y, ..., Zy ypaBuenua ¢(z)= 0 pemecrsenusnl. [{oka-
3aTh, 4TO pacmpefielenne § COBIAZaer ¢ pacupejelieHHeM
cymmel £ =0, +...+ Ly, rae cayvailubie BenmumHBl G, ...
.. Oy HE3aBUCHMBI U

P{§i=1}=pi, P{€,=O}:1—p|, i=1,..., N.

Haittn smavenws py, ..., px.

4.147*, Ilpoussopsamasn dyuruua ¢(z)= Mz* caywafinoi
BEeNUYHHE § SMABAAETCA MHOTOWIEHOM cremend [V, nmpumueM
BCO KODHHE 32y, ..., 2y ypaBHeHUs @(z)=0 mMelorT Hemoxo-
MUTEJNbHBIe BemecTBeHnHble wactu: Rez <0, i=1, ..., N.
Jlorasare, uto pacnpesiesieRue £ coBmajaer ¢ pacmpejelne-
nmem cymmsl {={§;+...+Cun, THe cayuaiinble BeNHUYNWHBL
Ciy + .., Ca HeE3aBUCUMEH T

P{§f=2}=r,~, P{C¢=1}=p1, P{§1=0}=1—pi-—74,

i=1,..., M
Haiitn anawenwa M, p, re (i=1, ..., M).

4.148. HOCJIGI[OBaTeJII:HOCTL IIBJIO‘IYICJIQHHHX HBOTpH]Ia-
TeNLHBIX CcIydadimsix Bemmumu &;, E2, ... TAKOBa, 4TO UPHA
aobom n=1, 2, ... npoussoaaman PyHKIHAL

g
Pn (2) = Mz*"

ABJIAETCA MHOTOYTEHOM CTENeHH N, Bce KOPDHHA KOTOPOTO. Be-
mecTBeHABL. [loxasatn, uro ecau DE, = oo mpm n— oo, TO

10 A, M. By6xos u xp. 145
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CXOMuTCA K CTainJapTHOMY HOPMAaJIbHOMY pacnpelle.neﬂmo

4.149. Jlokaszath, 4TO eC/H BHIOJHEHBI YCJIOBUA 3aja-
un 4.148, Ho DE, > A << npu n — oo u, KpoMe Toro,

pacopejiellenwe Cay4aiHoR BelHuUMHEL opu n —> o

lim max z,; = — oo,

n->o 1<i€n
TA@ Za, 1, «.., Zn,n— KOpHH ypaBHeHHA @,(z)=0, To pac-
npefieleHde £, OpE n -> 0 CXOMUTCA K pacupeseenio
Ilyaccona ¢ mapamerpom A.

4.150*. Ilycrs BbimosHenH ycaoBus 3amauwn 4.143 u
fa.n (2) = Mz ™M _ noomspopaman ymxmmsa wmena TyeTHX
A49eeK. HaliTn peKyppeHTHOe ypaBHEHHe, CBA3BIBAIOINEE MHO-
TOUNeHH [, n(2) B foyi, ~(2), W BEIBECTH W3 HEro, 4ro BCO
N —1 xopmeit ypaBHeHus f, ~(2)=0 BemecTBeHHE NpH
aio6oM n = 1. )

4.151. Tlycts Boimonmennt yeiosus sajauud 4143 m
po(r, N)— umcio sigeex, OCTABINAXCH MyCTHIMA MOCJIe pas-
MemieHus r gactun. Jloxasarh, uro ecam n, N - o Tak, 4To
Mug(n, N)— oo @ N — Mpg(r, N)— oo, 10 npefeinbHEOe pac+
npefeleHne cIyd4aliHO# BeJHYHHEBI

By (7, Ny —Mp (n, N)

V'dy, (n, N)

ABJIAETCA CTAHAAPTHHM HOPMAJbHBIM.

4.152. Cnyuaiinsie Bemmumnsl E;, &2, ... HOBABHCUMEL B
AMEIOT OJHO ¥ TO Ke PACHPENEIeHHe C XaPAKTePHCTHIECKOR
¢yurnuei f(t). Jfoxasarh, uTo ecam npm HexoToprix C >0,
O0<a<?2,

f(ty=1-Cltl*(1 +o(1)), t-0,

TO TPH 1 —> % CYIECTBYeT IpeelbHOe pacnpep;enenue cary=
YallHBIX BEJIWYNH
%1 +§ + et +§n

Cn = nl/e

Haiiti ero xapaxrtepucruieckyno (QyHRIHIO.

. 4.453*. Cuyuaitnas Benmumma § wMeeT aGCOMIOTHO He-
I[pephIBHOe CHMMOTDPHYHO® pAacCOpefiefleEne ¢ IJIOTHOCTHIO
p(x)~ Clzl=*(lz] - ), e €>0, 1 <a<8. Jloxasars,
4TO

1-—-COSudu’ t—»O.

Mt — 120 t]e1 (1 + oft)) 5
0

146



4.154. a) 1101<a3ai‘5, 910 pemenme @(s) PyHKIAOHANL=
HOr0 ypaBHEHHSA ,

1 2
q)(s) == _s_(_iiq)_(si:w

yrosiersopaomee yeiaosaio 0<q@(s)<1 mpm 0<<s<|,
ABNASTCA NPOW3BOAAmEH (PyHKUIUeH HEOTPHIATEeJLHON 1(elo-
9mcienHoi caydaiinoit peamuumpsr E. Haittm acmMurorAve-
ckyio ¢opmyny mas 1—f(¢) upm t— 0, rae f(t)= Me't —
xapakTepucTHdecKasn ¢yHEnma E.

6) Cayuwaiinsie pesmumusl &, £2, ... He3aBHCEMH U pac-
OpefiefieHEl TaK ke, KaK ClIydYaiiHas BenwWumHa § W3 I a).
IIpm xaxom smauenmm o mpemex

. 1
lim PGS+ oo+ B <z)=6@), 0<z<o,

CymecTByeT W mABiAeTcA (PyHKIUWeH HEBHIPOKAEHHOTO OG-
cTBeHHOTO pacopefeienus? Hafltm xapakTepACTHYSCKYIO
¢PyEKOHIO

o]

g(t) = | et=dG (@).
. 0

4.155. Ciiyuaitman BeiauymHa § uMeeT pacmpegeieHns
Komu ¢ mapamerpoM a, T. e. HMeeT IJOTHOCTh pacipese-
JieHns

1
L
MokasaTs, 9To XapakTepucTAUecKas QymHrmums Me'® pacmpe«
menenns E pasma e~*!'. Buectm orciona m m3 safaun 4.153,
910

P(x)"—"% — 00 < & < 00,

4.156. HesapmcmMBle ONMHAKOBO pAacIpefeNeHHbe CIy-
uaitgpie BegmummEnl &y, E9, ... EMEOT a0COJNIOTHO HeOnpepsIB-
HOe CHMMETPWYHOO pacupellelenre ¢ MIOTHOCTBIO p(z), He-
npepeBHoii B Touke z=0, 0<p(0)<oco, Wcnonsaya
pesyanTaTet 8ana9 4.152—4.155, mafitw mpepmensHoe pachpe-
JejleHHe MOCHeNOBATENbHOCTH CIYUAHHBIX BeIWYAH

1 (1 1 1
§n=7('g;+'g—2+ +—§—;) npm n-—> oo,
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- 4457, Cnyuaitupie Benuumusl &y, B2, §3 mMeloT pacmpe-
neienue Komm ¢ mapaMeTrpoM a; DpEm 2T0M §; U E2 HesaBH-
cambr, a P{f;3=¢}=1. CpaBEuTb XapaKTepHCTUIECKHE
Qynxoun m GYHKOEE pachpeneieHuMs cyMmmsr §; -+ §p mesa-
BHCHEMBIX W CyMMHBI & -+ E3 8aBHCHMBIX OIEHAKOBO pacmpepe-
JeHHBIX CJIYydYaWHBIX BeJANYMH,

4,158. Ucnonsayn pesyiabrar sagaum 4.155, BpramcaaTh

du
I,y (2) = —L (a® + u?) (2 + (z — w)?)

T'nasa 5
TMPOCTENIONE CJOYUYANHBIE IIPONECCHI

B mpeppiiymux raasax _paccMaTpPHBAJACH CAydailHbI®
penmuuEH (T. €. H3MepuMble (YHKIUH, OIpefeJieHHbIe HA
BePOATHOCTHOM npocrpancte (Q, &, P)), npErmMaloinue
HeficTBHTEJLHBIC HJIH BeKTOpHBIe 3Hauenusa. Chayuaiinas Be-
MMYMHA, 3HAYCHWAMH KOTODPOH ABIAIOTCA GECKOHEYHBIe IO+
CJeJOBATENbHOCTH, HA3BIBAETCS CAYUAUHbIM NPOYECCOM €
OQuekpeTnvin 6pemerem; eCId e BHAUCHUAMHE CIydaliBO#
BEJIMYAHBI ABIAIOTCA (PYHKIAU [eiCTBUTENLHOrO apryMeH-
Ta, TO OHA HA3BIBAGTCA CAYUAUHBIM RPOYECCOM C HENpPEepble-
nolM gpemerem. Peanmsanmuu ciaydyafinoro mpomecca (mocie-
HOBATENBbHOCTA MW (QYHKHDH) HA3HIBAIOT €ro TPaeKTOpUsiMU.
CymecTByeT MHOr0 cmocof6oB 3afaHWs pacupefeeHmi Ha
MHOKeCTBe TpaeKTopuil cay4vaiimoro mpomecca (CM., HAIpPH-
Mep, 3ajaum § 1).

3amauyn § 2 cBs3aHBl ¢ OYacCOHOBCKUMH TponeccaMud U
noToKkaMu. Ilyaccorosckuil noTok Todew Ha REHCTBUTENBLHOI
OpaMoi — 3T0 He (ojee uyeM cUYeTHas CIyvYaiiHam COBOKYU-
Hocth Touek T ={t1,} =(—o, w)=R! ynosuerBOpAIOIIaA
CIHEMYIOU{UM YCIIOBUAM:

a) cymecTByer TaKas HeOTPHIATeJIbHAS HW3MepHMas
dyrrona A(z), < R!, 9ro mia mo6Goro m3MepEMOro MHO-
mectBa B < R! umcno E(B) Touer copoxynmoctd I, momas-
IEX B MHOMKecTBo B, mMeeT pacmpeniesienue Ilyaccoma ¢ na-

pamerpom A (B) = g‘ A (x) de,
B
6) nnsa mo0HIX [BYX HeNepeceKAlomuXcHd H3MEPHMEIX
muoxects By, Bo< R' uwucxa E(B;) u E(B;) HesaBHCHMEL

DOyuruma A(z) Ha3HIBACTCHA UHTEHCUGHOCTBHIO IMYACCOHOB=
CKOTO HOTOKA.
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‘B pane cayuaeB Gosee ymoGHHIM OKasLIBaeTCA HPYroe
(sKBHBaNIEHTHOE) oUpe[eleHne NyaCCOHOBCKOrO HOTOKA! JJLs
moGoro z <= R' npu hi0

P{E(fz,z + A]) =1} =A(x)h + 0o(h),
P{E([x,z+h])=0} =1 —A(z)R +0o(h),

7 A HemepeceKawInuxca mHTepBagos (z,z+h), (y,y+8)
(h, g>0) cayuaitapie semmuamam E([z, z+h]) u E([y, y +
+ g]) HesaBmcmMEL A

Ecim A(z)=A\, 1. e. myaccoHOBCKHH 1OTOR 0dn0podnbill,
a 11<71p<...—BC6 TOYKHM IyaCCOHOBCKOrO IIOTOKa Ha
[0, ), T0 cayuaituple BemWUMHEI T, To— T), T3— T2, -+«
HE3aBUCUMBl W MMEIOT TOKasaTelbHOE paclipefeleHwe:; .

Pl <zl =Pltyg—nu<zl=1—-e™ (2=0);

 Ilyacconoscruii npoyecc & (:=0) ¢ AHTEHCHBHOCTHIO
A(x)~—aT0 ciywalimbiii mpomece, CBA3AHHBIA C IyacCOHOB-
CKAM TOTOKOM ¢ HMHTEHCHBHOCTHIO A(z) paBsencrsom §E, =
=E([0, t]), T. e. & — 9TO uMCNO TOUEK IOTOKA, MOMABINAX
B orpesor [0, t]. Taxum obpasoM, mpw moGom ¢ >0 3HAT6-
AAe MyacCOHOBCKOTO Ipoxmecca E ¢ MHTeHCHBHOCTHIO A ()
umeer pacnopepelenue llyaccoma ¢ mapamerpom A (f) =

¢
= s A () dz, npmpamennn & »—& & &y —8, (5, £, h, g=>
0

=0) wumeor pacupenenenns Ilyaccoma ¢ mapaMeTpaMm
A(t+h)—A(t) m A(s+g)— A(s) cooTsercTBeHHO (E me-
3aBUCHAMBI, ecad uHTepBaanl (¢, t+h) m (s, s+ g) He mepe-
cexanTes). '

BammpiM KiIaccoM ciydaifiHbiX npOMeccoB sSBASIOTCH Yenu
Maprosa. »

Bo BBenmenmm kK Tho. 2 6nliaa ompefenena ofmag cxeMa
NOCTeIOBATENBHOCTA 3aBHCHMBIX WCIOBITAHANA € MCXOXAMHA
1, ..., N, B KOTOpPOil BEPOATHOCTb NOABJEHMUS LEIOYKH MCXO-
mos iy, ..., i, B HCOBITAHMAX ¢ HOMepamu 1, ..., k mpen-
CTaBIANACH B BH/S

P(iy, ..oy ) =p(i)p(idlir)... p(inlin ... in1), (5.1)

rae p(ilit...4-1)= 0 — Qynroun, ymosreTBOpPHIONMEE YCIO-
BHAM .

N

2Pl ) =1 (5.2)

'ij=l » ..
Rasa moboro j=1 m mo6HX if, ..., i ={1, ..., Nk
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B opemsipympmx riaBax, KaR NpPaBAO, pacCMaTphBaica
YACTHBIH CHyYalh ONHOPOMHOH DOCJEA0BAaTEJHHOCTH He3aBH-
cuMpIx denmitanuii, Korga Qyowuan p(ilir. .. i-1) = p(i))
He 3aBHCeNW HU OT j, HA OT iy, ..., ij—1. B § 3 eroit rmamnr
paccMaTpuBaeTcAa APYrofl Ba)KHBIH vYacTHBIA ciaydafi oOmeil
cxeMbl (5.1), B KoTtopoM mias Jgoforo j=2 m moOBIX
iy «vey -1

p(L], il PN ij—l) == p;‘j—l,%; (5.3)

ecas BHIIONHEHO (5.3), TO rOBOPAT, UTO MOCIETOBATENLHOCTD
wenbiTanmit obpasyer odnopodnyo yenv Maprosa. Yciosue
(5.3) wacTto HasBIBAIOT MAPKOSCKUM CEOLCTE0M; OHO O3HA-
9aeT, 4TO €CIHM MCXO[ KAaKOro-T0 MCUBITAaHHSA (PUKCHPOBAH,
TO Pe3YIBTATH UCHOBITAHMY, CIEAYOIINX 32 BHIODAHHBIM, He
BABHCAT OT pPe3yJNbTATOB HCHBITAHWHA, IPEAIIecTBOBABIINX
emy. llpm mocrpoenum MareMmarwmuecKHX MofleJeidl psaja pe-
aNBHBIX fABJIEHMI Inpeamosoxente (5.3) oKasbiBaeTcs [0~
BOJIbHO €CTECTBEHHBIM.

Hnsa memeit MaproBa HavaipHOMY MCHBITAHHIO IPUIA-
crBator nomep O (a me 1, kax B (5.1)), mexopmt 1, ...,
HA3LIBAIOT COCTOAHUSAMY TENH, BEKTOP

PO =", .., ) =), ..., p(V)

. =~ 6CKTOPOM HAUAALNHBLLL 3epoﬂTHoc1'eL2, a MaTpuuy

Pyg Py e PN

N p p vee D
P=|pilig=a={ "2t "2 " A
PNy Png +++ PNN

— Mmarpuyeli eeposarTnocrell nepexoda. B cumy (5.2) Bce
dJeMenTH MaTpunn P HeoTpuOmaTensbHBl @ CyMMa 2JIEMEHTOB
KaRno#t crpokd papHa 1; Marpmiubi, o6GJajfaoIlue JTUMA
CBOJICTBAMH, Ha3bIBAIOT CTOLACTUHECKUMU.

OrmeTnM, 4TO BCe BBEJeHHLIE 3/(€Ch OMPENENEHUs JIETKO
pacnpocTpangioTes Ha 6OeckoHeunble NOCIef0BaTeIbHOCTH
mcueiTanmit (meru ‘MapkoBa) ¢ 6GeckomeunblM MHOMECTBOM
ucxonos (cocrosmmit) {1, 2, ...}. :

Uz onpenenenuit (5.1), (5.3) cuenayer, uto ecam &, —
cocroanue menu Maprosa B MoMentT ¢ o

piu(t)y=P{E, = jlEy =i} =P{E,,, =jlE =1}, s, £=0,

— BEPOSITHOCTH Tepexoja W3 COCTOAHHA { B COCTOSHNe j 3a
[ 1aros, TO MaTpPHIA

Pt) =] pis O = Py
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a sexropr p = (p", ..., p§), rme p{ =P (& =), ynmo-

BAETBOPATIOT COOTHOLIEHUIO
’ p(l+s) = p(s)Pt;
manee ansa mobsix 0 <ty <t <...<ty, igy...,n={1,...,N}

P&, =io &, =iy, vvy bty = 1a) =
R
=P {§t0 == io} ]Il Pi;_1.4 t — ti—l)'
=

Taxum o0pasoM, ¢ (PopMaabHO TOYKH BpEHHs HCCIS0Ba-
HEe MHOTUX CROMCTB Ilemeil Mapﬂona CBOJMTCA K H3YICHMIO
COOTBETCTBYIONUX CBOMCTB cTeleHeil MaTpPHN BEPOATHOCTEH
nepexofa (00 ogEoM M3 clIoco0oB HoJydYeHHA ABHBIX (op-
MyJ [Jis 3JeMeHTOB CTemeHedl MaTpur cM. 3agaddm 5.79—
5.81).

Bastuayo pous mpm msyduenwn mnemeir Mapxosa mrpaer
wiaccupuranusa ux cocrogumit. I'oBopsar, uTo cocrosaHme j
caedyer 3a cocrosiameM i (i —j), ecanm p;(t)>0 pua nexo-
Toporo mejoro t>0; ecnm i —~j mw j— i, T0o cocTOsAHHA [ W |
HassIBaloT coobwyarowumucs (i < j). Eeam pmust cocros-
HEA [ HaHfeTcs TaKOe COCTOSAHUE ]—-](;), 4t0 i~>j, HO
j# i (1. e. pu(t)=0), T0 cocrosinue i HA3BIBAETCA Hecyuye-
CTEENHLLM; B NPOTHBHOM CIIyvae COCTOSIHHE i CYUWecT8eHHOe.
MuoskecTBO BCex CyMECTBEHHBIX COCTOSHUI ¢ IOMOIIBIO
OTHOLIEHHA <> (HETPYAHO NPOBEPHUTH, UTO BTO OTHOLICHHE
AIRNAETCA OTHOUlEHUEM 9KEUGAACHTIOCTU) pasbuBaeTcs Ha
KAQCChl COOOWQIOWUTC CYWeCT8EeRHBIL COCTOAHUL; Tepexo-
ALl TPaeKTODHH LieNA W3 OJHOTO TAaKOTO Kjacca B [APyroit
HeBO3MOKHEL. MHOKECTBO HECYHm[eCTBEHHBIX COCTOSIHHIL TO-
jKe pasbmBaeTcd Ha KJIACCH COOOMIAIOIMUWXCHA COCTOSHIUIA;
TpaeKTopma menu MaproBa MoKeT BHIXOAUTH W3 IH0GOTO
TAKOTO KJacca, HO, BHIIA W3 TaKOTO KJacca, BEPHYTHCS B
Hero yxe He MoxerT. Ecim MuoxectBo cocrosmmit menu Map-
KOBa KOHEYHO, TO C BEPOATHOCTHIO 1 TPaeKTOpPHA IemH PaHO
AW TO3THO BHIXOJAT W3 MHOMKECTBA HECYLU[ECTBEHHBIX CO-
CTOSIHUII ¥ IOCJHE BTOro OCTAeTcd B ONHOM M3 KJIACCOB CY-
IMEeCTBEHHBIX COOOINAIINUXCA COCTOAHUM.

T'osopat, uto kKmace S cooBmIAOIMUEXCA COCTOAHUA ne-
puoduueckuii ¢ nepuogoM d > 1, ecam mia cocToAnud i< S

{t: pu(t)>0t={d, 2d, 3d, ...} (5.4)

n n0boe unciao d, > d He yxosierBopser (5.4); ompenesien-
Hoe no (opmyae (D.4) umcio d 3aBHCAT OT Kiaacca ¢, HO
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e or Buibopa axeMenta i< . Ecnm (5.4) seimonmaercs
TOABKO IpH d =1, TO KIacc ¢ HABHIBAIOT anepuoduiecKu.
“"Ilyers Bce cocrosinmsa enu MapxoBa E, ¢ MaTpHIuei he-
posaTHOCTEl nepexoma P o6pasyoT ofMH anepHOfUYeCKHi
Kiacc coobmaromuxca cocrosumit. Torma cymecTByer Taxoe
itenoe g@cano ty, uTo npm JaioGoM I =1, BCEe 5IEMEHTH Mat-
punsl P! NoN0KETeNLHBI M COpPaBeIdBa caejyomasn
Teopema. Ecau 0an yenu Maprosa ¢ N < oo cocros-
HUAMYL npu HekoTopom ty=> 0 ace sAEMEHTbL MATPUYBL plo
ROKONCUTENDHBL, TO CYULECTEYIOT

lim py; (¢) =7;>0, i, je{t, ..., N}
t—>oo ce

GeAUNUNBL T, +.., Ty ABAAIOTCA EOUHCTEEHHLIM pelLEHUEM
cucremvl AUNEUALLT YypasHenull

N A
2n¢p5j=n,-, i=1...,N, w4+ ...+ay=1.
i=1 .

B

Pacupeneienue 5 == (s, ..., fy) HE 3aBUCHT OT HaYalh-
HOTO COCTOSHHA { Iemm §, W HA3HIBACTCH npedesbHbiM WIH
Punasvnvln pacopemenennmem E,. Hpome Toro, pacmpemeie-
HOe 7 cTayuonapho, T. e. nP' =g mus moboro t=1, 2, ...
B cayuae, paccMoTpeHHOM B TeopeMe, cTalOHApHOE pacmpe-
jeJleHe eJUHCTBEHHO M COBHAJAeT ¢ NpelesbHEIM; eCJIH
nens MapxoBa MMeeT HECKOJIBKO ANEPHONUYECKAX KIACCOB
CYHIeCTBEHHBIX COOOMIAIOMEXCA COCTOAHUIL, TO CYINEeCTBYET
MHOTO CTAalHOHADHBIX paciipefeieHnii W mpefelbHOe pacipe-
fellenye 3aBUCAT OT HAYAJIBIOrQ; CGCIM IeNb CONEP/KHT He-
CyLU{eCTBEHHBIe COCTOSHHUs, TO COOTBETCTBYOINAEe MM IIpe~
neabHBIe BeposTHOCTA paBHEL (.

Haxouen, ecau Bce cocrosmms 1, ..., N menn MapHOBa
E; obpasyror ommpE Kiaacc mepmofa d>>1, To mnpenerLHOro
pacupenexerns §, npum ycuoBum Eo=1i m {—> o He cyme-
CTByeT' OIHAKO CYMECTBYIOT TaKde pacHpefeleHms I ) =
— ( ( ) (d) (d) (d) .

—(nl R 1 ),...,:n (n PRI ) 970 AIA J06oro
ie{1, ...,N}n awboro menoro k>0

lim p;; (td 4 k) = a{™*™),  j=1, ..., N,
{00

rae ¢yaxuusa m(i, k) npupuMmaer 3Haverns 1, ..., d m Opm
mobom j={1, ..., N} amms omHo u3 gmcex 5 ), e, m?
OTJINYHO OT 0

Ilenvio Maprosea E; ¢ menpepvlénblm €peMeHeM W MHO-

mecrBoM cocrogumit {1, ..., N} HasmBaoT ciayyaiiHBIE mpo+
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Iecc, TPAGKTOPUM KOTOPOTO SBJIAIOTCA  KYCOYHO-IIOCTOSHHBI-
MI QYHKNUAMHE, OPUHBEMAIOIMMY 3HaYeHds 1, ..., N, n Opm
apbeix i, je{1, ..., N}, t @ h>0 BepoaATHOCTE mepexoja
M3 COCTOSIHMA i B COCTOSHUE j 3a BpeMdA A

pﬂ(h) = P{§t+h = ]lgt =i}= P{Et+h =’]|§: =i, {Eu}u«}
He 3aBUCAT OT NOBEJeHUs Ipouecca £, 0 MOMEHTA ¢ W yJ0Be
JEeTBOPAIOT YCIOBUAM
: ps(h)=oayhto(k)  (i#]),
p{i(h):‘—“ 1 - a1h+ O(h),

N .
hJ,O, oc4=j§ai]-, i,]'E{'l,...!N}.
' J#i '

Qynxmun py(t), t = 0, ABaATCA penieEnMeM cECTeM Hud-
depennmanpurix ypasmenmit Konmoroposa — Yenmona

N
Py () = — aupi; (t) + h; inPhi (£)y
ot
Ljie{l, ..., N} (5.5)

N
Pij (t) = — oypy; (1) + kg Dir () oy
bt
L,je{l,..., N}, » (5.6)

¢ HadadbHBIME yoaoBuaMn: p,(0Y=4, py(0)=0 (1], i, je
e{1,..., N}

HKunaceuduranmsa cocrosmuit onucanmbix apech neuel
Maprosa ¢ HeIpepHIBHBLIM BpeMeHeM OTIHYAETCH OT CIyIafl
RUCKPETHOTO BDeMeHW JMIIh TeM, 4YTO COCTOSHAA (M HX
KJIACcCHl) He MOryT GBHITH Hepuonmueckumu. Eciam Bce cocros-
Bus {1, ..., N memm MaproBa ¢ HempepHIBHEIM BpeMeHeM
€000IMaTCd, TO CYyIeCTBYIOT

}impij(t) =m;>0, i,j={l,...,N},

I npeflefibHOE pacupereNeHwe It = (i, ..., Jy) ABIACTCH
©JIIHCTBEHHEIM pelleHneM CHCTeMbI JNHEeWHHX ypaBHEHWI

N

AZ TpQpj = T0;04, j=1, ...1N$
=1 .

hstj '

n1+...‘+_nN=1.
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§ 1. Pasnsie 3amaun

5.1°. Cayuaitasie pesmumnnt E, (£=0, 1, £2, ...) He-
saBucEMEl, ME, =a, D%, = 0% Ilo feficTBATENbHEIM YHCJIAM
€0, Ciy +.., Cy, YAOBIETBOPSIOMHM ycloBHIO co+ei+t...
..+ ¢y =1, mocrpoen cayvalinbpiii mpoiecc

m=cok,+ i1 +... ki, t=0, =1, £2, ...

Haiitm Mm,, Dn,, cov(n, n,). Ilorasats, at0o cov(n:, M) =
—R(ls—tl), T. 6. 3QBHCHT TONBKO 0T |5 — tl.

5.2°. Ilycres BHIMOJHeHH ycaosua samgaynm d.1.

a) JlokaszaTh, UTO TIOCJIEOBATEJILHOCTh CJIyUaliHbiX Be-
NuAn

1
b= (g e 10)

OPH n — o CXOOUTCH N0 BEPOATHOCTH K a = ME,.
6) Cxommress am §, K @ ¢ BEPOATHOCTHIO HpHA N —> %7
5.3. Ilycte BHIOOJHEHH ycJoBHA 3amaud o1 1, KpoMe
Toro, a =0, ME} = ¢ << co.
) ﬂoxasau. 410 AJA JN0060TO nenoro s =0 mocienosa-~
TEJIBHOCTL CHYYIANHBIX BEJIUYTH

1
L) = — (M M1gs + MaMass + - oo+ Mallno)

npu n - oo cXofATeA o BepoaTHocTu K R(s).

6) Cxomurcs am tY & R(s) ¢ peposTHOCTHIO 1 mpH
n -> oo?

5.4°. Cayuaiinsiit mpomece &, =0, x4, 2, ..., onpe-
fensieTcsa PopMyoi

gg == OLSin(At+ B)+ €y,

rie o, B, {&i}ie—o — HE3ABUCHMBIC CIydYaiilible BEJWIHHBI,
Moc—O Da =1, p mMmeer paBlOMEpHOe paclpefeleHHe Ha
oTpesre [—m, n] Me; =0, De,=o0% Haiitu ME, DE,
cov (&, &s)-
5.5°. Cayuaiasiii mponece E, —o <t << oo, 3aman ¢op-
My ot
E, = sin (¢ + nny) + sin (¢ + n2),

re 1 ¥ 1 He3aBHCHMH H HMEIT DaBHOMEDHOe pacmpefe-
nenme Ha orpeare |—1, 1]. Haiitu ME,, DE;, cov(E:, &.).
5.6. Cayuaitestii mpomecc &, —oo <t <<oo, sagam ¢op-
MyJioi
E; =G sint + §o sin nuf,
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rme §; w {2 He3aBUCHAMBI W @MEIOT PaBHOMepHOe pacmpeie-
~ #ense nHa otpeske [—1, 1]. Hafitn maotnocTs pacnpenmesnenms
ciaydaiiHoll Beawumnn 1) = sup §;.

t

3.7*, CnyvaiiHple BeNUNYWHLI o)), O, ... HE3aBHCAMBI T
OMMHAKOBO pacupesieens!, Ma; =0, Dai=1. Cayuaiinsie
BeaM4uHbl B1, Po, ... HE3aBUCUMBI, HE 3aBHCAT OT O, L9, ..
U UMel0T paBHOMepHOe pacnpejeleHue Ha OTpeske [—mn, .
IlocreoBaTeIbHOCTL CAYUANHBIX TPONECCOB ML), n2(t), «..
OHpEefeNAeTCs PABEHCTBOM

n
Ly
M (1) = —= 2, on cos (¢ + Py).

" Vn 1:1

a) Haiitn npepennnoe pacupepenenme 1,(f) mpm n ~> oo,
== const.
6) Hoxasars, uto 1, (t)= 0, cos(t+v,). Haitta mpememnn«
Hoe pacmpejesieEne BeKTopa (Y., 0,) mpm n - oo,

5.8°. Cayuaiinstit mpomece &, 0 <¢<< oo, ¢ BEPOATHOCTLIO
1 umeer wmenpepsiBmbie Ttpaexrtopmu, Me, =0, De, < oo,
cg\;(ac, g)=R(lt—s|) opm mobuix £, s=0. Iycrs 1=

=5 eudu, t=0. Haiitu Mn,, D1, cov(n:, 1.).

[}

5.9°. Ilo rpaextopun ciyuaitmoro mpomecca &, &= 0,
onpenenAercA ciydaitHas BeIMUMHA

tw=inf{t=0: g, = N}.
Haiitu ¢ynrnuio pacnpepenenua Fy(z)=Plty<z} npm
N >0 B caegyomux cayvasax:
Q) B=C0t, e P{{<Ca)=1— (111 5 @=0,k>0),
x
6) E,=22—-2C, rae Pt <z}=1—e™ (2=0),
B) Ei=0Ce” e a>0 u P{{<zal=1-—e™ (xz=0).
5.10. Ilo mocmemoBarensnoctm Eo, Ei, ... HE3aBUCHEMBIX
ORUHAKOBO pacHpefieleHHbBIX CIYYAHHBIX BEAMYMH [IOCTPOCH
ciygaitmeiii mpomece My =Ep1— &, k=0, 1, ... Iomomum
T =inf{k=0: 1, <0},
te=inf{k=0: n,<O0}.

Haiitn M7 1 MT2 B ceIylommx Tpex caydasx:
a) P{Eo=1}=P{Eo=2}=1/2, .
6) P{Eo=1}=P{Eo=2)=...=Pl{gg=d} = 1/d, . ,
B} Eo mMeeT paBHOMEpHOe paclpejieieHne HA OTpe3kKe
[0, 1 '
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5.11. Hafite pacmpeneienne KOpHA T Caydaiinoro' ypas-
merua Ex+n =0, rge § @ n — HesaBucuMble CHyuadHbIe Be-
NAYEHEI, UMEIOIAe CTAHJAPTHOS HOPMAaJbHOE pacmpefeieHde.

5.12. Tlo nociegoBareAbHOCTH 1, G2, ... HE3aBUCHMBIX
CIyYafHBIX BENMYAH, HMEOMHUX CTAaHJAPTHOE HOPMAJIBLHO®
pacmpefieieEne, CTPOUTCH TPAGKTOPUA CilydailHOro mpomecca
& (t1=0): & =0, &, =01 +...+, opm n0bom nexom k=
=1, a npu te(k, E+1), k=0, 1, ..., rpadrKoM TpaeKTo-
pun E, sBaseTcA OTPe3ok, coepuuaomuit touxm (k, E) @
(E+1, Eup1), 1. €. ’

o EBe=(k+1—1)8+(t— k)& npu E<t<k+A.

Haiity MaTeMaTHuecKkoe OKHAHAE YACHA W, HYyjIell mponecr
ca & ma nmomymmrepsaxe [0,k) (k=1 — menoe) m acumn-
T0THRY MW, mpm k — oo, ;
5.13. Cayuainimmiii mpomece E,(x), —o <z <oco, ompeae-
AAETCA PABEHCTBOM
gn (ac) ;'CO + C,;x + t_‘,gxz ... + C,.x",

rae cuydaitHas penmdmHa [o He SaBUCHT OT CIydaiiHOro Bex-
ropa (Ci, ..., Gn) B ¥WMeeT HempepsIBRYIO (pyHKOUIO pacope-
nenenus. JlokasaTh, 4T0 OpH JNIOGBIX (PAKCHPOBAUHBIX Z H 4

P{&.(z)=a} =0.

5.14. JloxasaTh, 4TO eciu BHIIOJHEHB! YCAOBHA 3a4add
5.13, To ¢ BeposTHOCTEIO 1 BCe [EMCTBHTENHLHBI® KOPHH MHO-
rounena E,(z)— mpocrsie.

5.15. Cayuafinsiii opomece E.(z), —oo <z <oo, ompene-
NAETCA PAaBEHCTBOM

Ea(z)=Co+ L1z +...+Taz",

rae Go, G1, +.., Cn— HEBABHCUMBI® CcHAyJaliHble BENWYRHEL,
AMeIOIHe HYJeBoe MaTeMaTWdYecKoe ORKHJaHHe W eAWHHNdY-
nmylo aacoepcuo. Haiitm ME, (z), DE. (), cov(E.(z), Ea(y)).

5.16. orasats, uro ecad BHINONHEHH YCIOBAS 8aJaud
5.15, a cayuaitasie peamumsEH Go, Gty ... Gn HE3ABACHMH I
HMEIOT CTAaHJAPTHO® HOPMAIBHO® PacHpefelienne, TO IpPHd Ji0~
GBIX NeHCTBATENBHBIX Zi, «.., Ly BEKTOD (Ea(Z1), «.ey En(Tn))
HMeeT MHOIOMEDHOe HODPMAJNbHOE paclpeiesieHne.

5.47*. Cayuwaitestii -mpomece E.(z), —oo <z <o, ompe-
HENLgeTCa PaBeHCTBOM Co

£, (2)=Co+ Lz + ...+ Loz,

roe Co, &1, ..., Gn — HE3aBUCHMBIE caydaligble BeNXHYNHSEI,
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AMeIMue CTAaHAAPTHOE HOpPMankHOe pacupenerenne, Wenoms-
3ya peayabTaThl 3ajad d.13, 5.16 m 3.266, noxasarn, arto

iim_;rp{an(x)en<x+h)<0}=

T T 2! 1/1— (n+1)xn t 2fl+2j” |z]= 1,

ERETtEY))
e = P R

Ha pume. 6 npusegenst rpadgmen dymdmuit g10(z), gao(z),
gso(x). loxasars, uro npu nte Qymxnum g,.(z), MoHoTOH-

HO BO3pacrad, cTpeMarca K ynxmun g () ——H-—z—l.
J —x

0 L ] L
-2 -1 /] 1 2

Puc. 6

5.18. Cayuvaiinsle Benwummbt &, Ez, ... He3aBHCUMH H
AMEIOT OJ[HO M TO ’Ke pacumpefieienue Ha MHOMecTse {—1, 0,
1, 2, ...} ¢ npomssonsmett pymxmmeir f(s) = Mst1. Tlo eay-
yailHOMY Oay:Raanunio

po=0, po=F+...TE (n=1)

HOCTPOEM CIAy4YafiHble BEJHMIMHELL Ti, Ty, ...
o — min {n: p, = — k}, ecin jg;fo Pn <K — K,
cO B IPOTHBHOM Ciydae,

a) Jloxasarp, 9T0 mpomsBonAmIyNe (bymcmm Qn (5) = Ms®h
CBABAHH COOTHOMIEHUAMH @y (S) = (pl (s), a HpOI/ISBOlIHl]IaH
dynrnua @;(s) asnserca pemenveM ypaprenus sf(@;(s))=

6) Haiitm ¢pyrrnmio ¢;(s), ecan

PE,=k}=(1—p)p**', k=-10,1, ...
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B) Haitte $ynxnmio @(s), ecan
P{g,=1)=p, PlEi=—-1}=1—-p, 0<p<i

5.19. ITo cnyuaiinomy OnyKEammio P, ONPESACHHOMY B
samaue 5.18, mocrpomM cayuaiiHyO BeAMIAHY B o= ir;f On-
nz0

a) Haiitn pacupenenenne .

6) JioxasaTs, uto P{u > —oo} =1 TOrma m TONMbKO TOIJ3,
rkorga ME; >0 mu P{E§; =0} =1,

5.20. Tlokasats, uro ecam po=0, pPa=E +...+ & —
cayuaiiHoe Giyacgapmme, HOCTPOGHHOE IO HE3aBHCHMBIM ONH-
HAKOBO pacmpeleleRHHM CAydaiBbiM BeqmumEaM §i, &2, ...t

P{E,=1}=P{E,=—1}=1/2, n=1,2, ..,
TO COpaBeJIHBHI ClAeAYIOMNe COOTHOMEHHA:
a) Mp, =0, Dp,=n, P{pmis=0}=0, P{psn =0}=
1

=Cp2 " ~ —=, n— 00;
an

n-—1 —
2n

6) M{pn] = % P{ps =0}~V =, n—>oo,
n

k==9
5.21. Cayuaitnsie Bextopsl &y, Eo, ... B d-MepHOM eBKJIHA-
[I0BOM IPOCTPAHCTBe He3aBHCHMH m mpu alboM k=1, 2, ...

Mg, =0, M|E, P =0} <oo,
rae |E,| — epxmupmosa pmuma Ex IlocTpomm ciydwaitnoe Oy~
mamme Po=0, p. =& ...+ &, («=1). [Joxasars, 4T0
Mp, =0, M|p,E=0l+ ... +on
5.22. Cayuaiieeie BexTopsl Ex=(Es1, +om Erna) (E=

=1,2, ...) B d-MEpHOM eBKJIH/IOBOM HPOCTPAHCTBE HE3aBHU-
CHMBI ¥ UMeIOT paBHOMEPHOE pachpefielieHne Ha eNMHIYHON

chepe

L ST = (2, b 2 R 2 4 L+ g =11
Mycrs pn=E8 +...+ & u lp.| —eBxammosa mamHa BeKTO-
pa pn. Haittu Mlp,!|2 Dipal%

5.23. Iycrs BoinonHens yeaosnsa safaua 5.22. Jloxasars,
ato upu mobom o > 3/2

. 1pa|
P{iim L2l o} 1.

5.24*. Cayuafigsie penmamAll Ei, B2, ... He3aBHCHMH,
npuaumaloT smavenus 1 m —1 ¢ pepoATHOCTAME p B ¢ =
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= 1 — p coorBercTBEHHO, U
So=0, S,=&+...+5&, n= 1,2, ...

O6ozraunm wepes v gucio Takux n, 4to S, = 0.
a) llokasars, uro ecam p #* ¢, To P{v < oo} =1;
- 6) mokaszars, uro ecim p=q=1/2, 10 P{v=o0}=1,
5.25%, HesasucuMble cirydaiinbie BeKTOPH En=(E.1, .
vy En)ER, n=1, 2, ..., IMEIOT He3aBHCEMBbIE KOMIOHEH-

w5t 1 P (B y=1) =P (Er = — 1) = 1 <i<s, n=1, 2, ...
Iomosum S, = +...+ &, n=1, 2, ..., n oGosHaunm ue-
pes v gucmo Takmx n, uro S,=(0, ..., 0). Iloxasars, uro

P{v=oco} =1 mpu s =2 u uro P{v <o} =1 npu s=3.

5.26. (TompmecTBo Baang a.) llycrs cmyuaiiabie Be-
maymnasl 1, Es, ... HesaBmcmMb, ME; =a, MIEI<C <o
(i=1). yers Bi= R, By< R, By <R3, ...— Ipom3BOIDL-
Hasg IOCHEe[0BAaTeNbHOCTh H3MEPHMBIX MHOMKECTB, H CIydaii-
HAs BEAWYNHA V ONPE/eIACTCA PABEHCTBOM

v=inf{n: (&, ..., E.)¥B,}

(v=rco, ecun (&i, ..., &)= B, mpa xiobom n < ). Henons-
BYA PaBEHCTBO

iz;gi=i§:jl Ex{v=id=23 Ll —x{v<i)

=1
(rme ¥{A} — unpukatop cobeiTms A), KOKaszaTh, YTO ecim
My < oo, 10 ‘

v
MZ B = aMv,
=1

3.27. IIpoBeputs cHpaBeAAABOCT: YCTAHOBICHHOIO B 3a-
nage 5.26 paseHcTBa B CIELYIONINX CIYUaAX:

a) P& =1}=P{&i=—-1}=1/2, v=min{n=0: g +..,
Foo + En = 9
U6) PlE =1 =P(E=—2) = 1/2, v=min{n>0: & +...

B XN n .

O0pacHUT PE3yABTATHL
5.28. Cnyuaitnete BemwummEel E;, Eg, ... HE3aBHCHME W
OfMHAKOBO pacopefeneHs], a=ME; >0 m P{|§|<C} =1
mpu  Hexoropom C <o, IIyers po=0, p,=§ +...+E,
(r=1) m Ny=inf{n>0: S,>1t}. [lokasars, uro npu imo-
Gom >0
‘ B t<aMN, <it+C, )
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5.29. Cnygafiaple BeNUYBHEL Pf, P2, .. HPU JT0G0M n;enom
= 1 ynoBIETBOPAIT YCIOBUIO :

M{pns1lpt, ooty P} = pa.
Hoxasats, uTo mpu M06BIX Leabix k, n =1
M{pnirlpty vy Pn} = oo
5.30*. HeorpunarennHble caydaiiAple BeITUUHBL Of, P2, « - -
mpH J06oM IiexoM n = 1 ya0BIETBOPAIOT YCIOBHIO
M{p,,+1|p1, ey pn} = On.

Hoxazars, uto mra awboro § >0 m mwbéoro memoro n=1

P{max{pl, <oy pn}>6}<_

5.31. Caywaiinrie Benamuussl E;, Es, ... HE3aBHCHMEL
ME =0, i=1, 2, ... [okasars, uto mna aoboro §>0 m
aboro nesioro n =1

P(max &+ ...+ b >0y < St Tl

1<h<n

9.32. (Hepasencrso Konmoroposa.) Cryuaitase
Benmumnsl E;, Ep, ... HesasmcmMsl, ME; =0, DE; = o} << oo

(i=1,2, ...). Jorasats, uro mia mwoboro 8 >0 u mwboro
mejoro n=1

2
024 ...+ 0}

P{max!§1+...+§k|>5}< e

1<h<n

§ 2. Iyacconosckme mpomecest

5.33°. Haiitu cov (&, Eiy,) mpE £, s =0, ecan:

a) & — myacconosckmil mpomecc Ha [0, ) c¢ mETeRCHB-
HOCTBIO A,

06) E,—-—nyacconomxnn mponecc ma [0, «©) ¢ mHTEHCHB-
HOCTEBIO A ().

5.34. Myers {tahi (0<T < 1:2< .) — DONOKEeHHSA TO-
YeK TyacCOHOBCKOTO MoToka Ha [0, ) ¢ MHTEHCHBHOCTBHIO A.
Jlokasars, uro npu awbom I'>0

2 P {t, < T} = AT.

5.35. Ilycrs Beimoamensl ycnosua zagaun 5.34. Haitm
MT,, D1, u nioTHOCTS Db (%) pACHpeJeNeHHs Th.
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5.36. Ilycts srimonmensl ycmosma zamaum H.34. Haifitm:
a) mI0THOCTH P(Z%i, ... &) COBMECTHOIO pacupeieeHus
CAYYafiHBIX BEeIUIUH T, T2, «.., Ta, :
6) P{ti << zlte>T) 0z < oo,
B Plu<ziusT<tho<z<T.
5.37. Ilycrs Brimommenst ycaosmsa Bagadn 5.34. Haiita

YCIOBHYI0 IIOTHOCTH Pr(%1, ... &) COBMECTHOTO pacmpefne-
fIeHUA CHIYYailHBIX BEAUYMH Ty, ..., T, OPA YCIOBHH, UYTO
T < T <14y, CpaBents pr(21, ..., %) € DJIOTHOCTBLIO

gr(Z1, ..., Tx) COBMECTHOrO DACIPOEICHAA YICHOB BapHa-
OUOHHOTO pAfa &1y < E2) <...<<E(;), MOCTPOSHHOr0 WO He-
3aBHCHMBIM CAyYaHHBIM BegmuuHam &y, ..., £ HMEIONOM
paBHOMepHOe pacupesenenue Ha orpeske [0, 7.

5.38°. HaiiTe MaTeMaTHuecKoe OKNIAHHE YICIA TOUCK
IYACCOHOBCKOTO IIOTOKA ¢ MHTEHCHBHOCTHIO A, NPHHAMJIEKA-
mux mHTepBany (0, 7) m Taxkux, 4ro cmpaBa OT KaMjoil U3
HAX B MHTepBajle NIMHEI A HeT APYIHX TOYEK HTOrO Myac-
COHOBCKOTO IIOTOKA.

5.39°. Hafitu MaTeMaTHYeCKOe ORUIAHNE GHCIA TOUCHR
NyacCOHOBCKOr0 HOTOKAa ¢ HHTEHCHBHOCTHIO A, NpHWHAJIeka-
mux uHTepBany (0, ') m Takux, 4TO PACCTOAHHA OT KAMK-
7ol M3 HEHX N0 OIMRAUMAX TOUEK IYyacCOHOBCKOIO MOTOKA
He MeHpmie A,

5.40°. ITycrh {Th}hm—co— IOMOMKEHNA TOUGR IYACCOHOBCKO-
T0 NOTOKA HA (—%, ®©) ¢ WHTeHCHBHOCTLIO A. Ilepemymepyem
cilyuafigbie BEIWYHHBI T, TaK, 9TOGE OHH - YAOBJIETBOPAIH
yeaosuam 0 < 1)l < vyl <. ,

a) Hax mosmuo onmears mocaemosarensrocts {| T [reo?

6) Uro MOMHO cCKasaThb o HOCJIe[0BATEILHOCTA 0, =«
=Tw/ltml, k=0, 1, 2, ..., 3HaK0B WHCEN T4,?

5.41°, Tlyets 0< 1y <712<<...— HONOKEHES BCEX TOUER
IyaccOHOBCKOro moToka Ha [0, ) ¢ nATEHCHMBHOCTHIO A.
«Ilpopepmm» 2TOT MOTOK, MCKNIOUAA M3 HErO KAKAYID TOUKY
He3aBHCHMO OT OCTAIbHBIX C BEPOATHOCTLIO P, Ifie p — AaH-
noe wmeno, 0 <p<1. Jlokasath, 4T0 NpPOPE:KEHHBIA MOTOK
ABJAGTCA NYacCOHOBCKAM. UeMy paBHA €ro HHTEHCHBHOCTDH?

5.42°. Tlyets  p(z) — KycouHo-HempepHiBHAA  (YHKIHSA,
OpUHEMAIasn 3HaueHus u3 otpeska [0, 1], a 01 <
<71 <...— IOJOEHHSI BCEX TOYEK IyACCOHOBCKOTO HOTOKA
Ha [0, ) ¢ maTencuBHOCTEIO A (). «IIpopemum» aTOT MOTOK,
HCKIYag W3 HET0 KAV TOYKY T, HE3aBHCHMO OT
OCTaNBHBIX C BEPOATHOCTLIO p(T;). Jlokasars, uTo mpopessen-
HbIi NOTOR ABAAETCA HyaccoHoBckmM. UeMmy paBHA ero mm-
TEeHCHBHOCTE?
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5.43°. MomenTs nocTymneHua TpeGoBaHmil B CHCTEMY Mac+
coBOro O6CHyIKEBaHAA 00pPa3yloT UTyacCOHOBCKHN MOTOK. Ha
(o0, ®) ¢ uHTeHCHBHOOTHIO A. Hasumoe TpeGoBaHme mesa-
BHCEMO OT OCTAJBHBIX HAXORMTCA B GYCTEMS oOjydvaiinoe
ppema 1 ¢ P{t <z} = G(z), Mt < o, Halitu pacmpepeine-
goe umesaa &; TpeGoBARWI B CHCTOME B MOMEHT I,

5.44. Jlna cucreMsl MaccoBOTO 0OCIy:KHBAaHHA, ONECAH<
Hoit B sajgaue 5.43, maittm Qymrmumio f(t)= P{E; = 0|E = 0},
VGemuTheas B TOM, 4T0 f(f{) MOHOTOHHO He BO3pacTaeT
oo i. )

5.45. CryualiHo pAacUmONO’KEeHHB® HA IIOCKOCTE TOYKM
o0pasyloT OyacCOHOBCKOe Iojle ¢ WHTEHCHBHOCTBI A, T. e.
gmeno TOUeK B Jaio0ok Kpagpupyemoit obamactm S mMmeer myac-
COHOBCKOe pAacHpefieleHHe ¢ MATeMaTHYeCKAM OKHFAHHeM
AlSI, rme |S| — mnomans ofmactu S, m umcaa ToYer B He-
pepecexaomuxca  o0macrax Hesapmcumbl. llyere p) <
< pg <..,— YOOpAfOUEHHEIe @0 BO3PACTAHHI0 PpAaCCTORHHA
OT HAYaja KOOPIAMHAT [0 TOYEK JTOTO IOJA.

a) HKax MoKHO OImCaTh HOCITE0BATENLHOCTD {on}re=1?

6) Haittn minoTHOCTH P.(Z) pacupefeneHus p., TOUHYIO
dopmyuny pua Mp, B acUMOTOTEKY M, mpu n - o,

5.46. CnyuaitHO pacmoOMKeHHbI® B IpocTpascrse R® Tou-
Kg 00pasyloT MOYacCOHOBCKOE MoOle ¢ HHTEHCHBHOCTHIO A,
T, €. YHCJ0 TOYeK B JI000i maMepumoil o6nactm V wmmeer
IDyacCOHOBCKOe pacupejeleHAe C MaTeMATHIeCKHM OKEja-
anem AlVI, rme |V] — o6peMm oGmactm V, a umema Touex B
Henepecekawmuxca obmactax HeaasuemMbel. OrBeTnTh Ha T
Ke BOIPOCHI, ITO B 3ajaue 5.45.

5.47. AsTo6ychl npmObIBAIOT Ha OCTAHOBKY B cayuaiiHsle
momenTHl Bpemenm T, <71:<... CioydaiiEble BeamumEH T),
To, ... HE3ABUCHMBI O T, EMEeT PaBHOMEDHOE pacupejeneRne
B maTepBavie (n—1, n).

a) Hajitm nmotHoCTH p(z) pacmpefesendss HHTepBaaa
8, = Tay1 — T4 MemAy aBTOOycaMu.

6) Haiirm nmorsocTs p,(Z1, *2) pacnpefeleEma JByMep-
Horo Bektopa (8., 8.4a) Opm k=1, 2, ...

B) MowmenTts & ¥ §2 mpaXoja ABYX macca)Xupos Ha OcTa-
HOBKY HE3aBHCHMHI H HMEIOT pAaBHOMEDHOE pACHPefeleHue
ma wunrepsame (0, 1), Haiitw BepodaTHOCTH TOTO, 4YTO OHH
DOeAyT Ha OJHOM H TOM ’Ke aBToGyce.

r) MomernTn §; m §2 mpaxoja ABYX DAcCa’KMpOB Ha 0OCTa-
 HOBKY HE3aBHCHMBI, §; HIMeeT DaBHOMEPHOe pacmpefieleHue
pa uatepsaae (0, 1), a & — ma wmatepsame (1, 2). Haiitu
BEPOATHOCTL TOr0, UYTO HTH [ACCAIKEPH MMOERYT Ha OXHOM
aBTo0yce,
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n) Ilaccaskup DpPEXOOHT HA OCTAHOBKY B CHyUAHHEIA Mo-
MeHT §, HMeIONIWH DaBHOMEDHOe pacIpejielleHHe Ha HETep-
sane (0, 1). Haiitm matemaTmueckoe oxumpamue, JUCHEDPCHIO
M WIOTHOCTH ¢(Z) pacupeneneHds BPEMEHH OMHIAHHEA
asToGyca.

5.48. Pemuts sagmauy 5.47 B cayuae, Korga mociegoBa-
TEIBHOCTh T1 < T2 <.,. MOMEHTOB NpHOBITHA aBTOOYCOB Ha
OCTAHOBKY 00pasyeT IyaCCOHOBCKHII HOTOK ¢ WHTEHCHB-
roctei0 1. CpaBHETHL DONydYeHHBI® pe3yAbLTATHl C pe3yJbTa-
TaMP pemeHdd sagaud 5.47.

§ 3. Nlenn Mapxona

5.49. Ilenr MaproBa §, WMeeT MHOMSOCTBO COCTOAHMI
{-6, ~5, ..., 0, 1, ..., 6}. IlcpexoxHse BEPOATHOCTH pi;=
= P{E;41 =7l& =i} upm i % 0 ompeenAOTCA COOTHOMEHUAME

“={1,, eemn j=i+1<0 wm j=1i—1>0,
Pij 0 B ocrampEEX cayuasx.
Tposectn wnaccuduranmio menm MaproBa u MHOMKecTBa ee
COCTOAHMI, eCcau: )

a) po,s=1, po,s=0 (i#6),

6) po,s=po,—6=1/2, po,i=0 (!ll 7 6),

B) po,s=po,-5=1/2, po,i=0 (i# =5, 1%6).

5.50. MaTtpuna BepositHOCTel mepexoma menum Mapxosa

BMeeT U] ot 05 04
P = (0,6 0,2 0,2),
0,3 0,4 0,3

Pacopenenenue 1O COCTOAHMAM B MOMeHT BpemeHm (=10
onmpenensercs sexkropom (0,7; 0,2; 0,1). Haiiru:

1) pacupepeneHue O COCTOSHMAM B MOMEHT f= 2

2) BeposTHOCTH TOrO, 4T0 B MomeHTH t=0, 1, 2, 3 co-
CTOSHNAME Uenu Gymyt coorsercrsenso 1, 3, 3, 2;

3) craumoHapHO® pacnpejieleHue.

5.51. Ilycrs &, — noMep cocrosnua B memu Mapxosa B
momenT speMenu f; P(E=1)=1, n Marpuna BeposTHOCTEi
nepexopga BMeeT BHJ

1/11 2/11 8/11
111 4/11 6/11
_ {1, ecnm &y =1,
Q= 2, ecam E;~1. ‘
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ITokazath, 4TO MOCIOMOBATENLHOCTH 1), fBIAETCA Hembio Map-
koBa. Halitm ee MaTpany BeposTHOCTOH mepexopa.

5.52. Cayuaiineie seawumnnr §,, (=1, 2, ... He3ap-
CUMEI ¥

P(E=1)=p, P(Ei=—1)=1—p=gq.

Nomomum Mo=0; Ny =mn:+Eiy1. ABasmerca a1 wmocaemo-
BaTeNbHOCTE 1); Hemblo Mapkosa? Haiitm P(n,=m), m=
=0,1,2,...

9.53. Ilycrs Ei, t=1, 2, ..., — HezaBUCHMEIe cayuaiinbie
Beamyuusl, P(§, =1)=1—P(§, =—1)= p asnsaioTca au e-
nAMn MapkoBa IIOC/IEOBATENBHOCTH CAYHAMHBIX BENHYWH:

a) Ne=E:&u1s

0) Me==8i82... 85

B) ni=q)(§t1 §t+l)1 rme (p(_ir _1)=11 @(_111)=21

Mna newmeit Maprosa HaiiTm BEpPOATHOCTE mepexofa 3a
OJHMH Imar.

5.54. B N sueilkax MOCIEJIOBATENHHO HE3ABHCHMO HPYT
OT J[pyra paBHOBEDOATHO pasMemalnT uwactunoel. IlycTs
Bo(n)— umcio0 AYeeK, OCTABIIMXCA NYCTHIMH IOCHS pPasMe-
menus n vacrun. Ilokasars, uro mocienoBaTenLHOCTH Wo(n),
n=1, 2, ..., asuaaerca memsio Mapxosa. Haiitn Beposrao-
CTH mepexoja. '

5.55. B N saueifkax He3aBUCHMO APYr OT ApYra pasMe-
mMATCAd KOMIIEKTR, COCTOAINME U3 /m uacThI. YacTumer
O[IHOTO KOMILUIEKTAa PasMeIaloTcs B AueiiKax mo OfHOMH, X BCe
BO3MOKHBIE BHIGOPHI m MecT w3 N HMeT OfHHAKOBHIE Be-
poaraoctn. OGosmaunM wuepes po(n) 4UmCTO AveeK, OCTaB-
MUXCA MOYCTHIMHM HOCNe pasMeMieHMA N KOMILIeKTOB. lloka-
8aTh, YTO MOCAEOBATEALHOCTh Wo(n), n=1, 2, ..., ABaserca
nenpio Mapxosa. Haittu BepoaTrocTm mepexona.

5.56. Ypra BHauane comepmmr N Gearx mapos. Ba 1
ar 3 ypHEL OO0 CXeMe CIYy4YalfHOTO DPaBHOBEPOSTHOIO BhHIGO-
Pa BHIHEMAOT 1 map W 3aMeHAIT ero BOBHIM, KOTOPHIH —
HE3aBUCAMO OT LPEJbICTOPAM [PONECcca — ABAASTCH UePHBIM
€ BEPOATHOCTBIO p W GesBIM ¢ BepPOsITHOCTLIO ¢ = 1 — p. OGo-
8HAYMM uepe3 §, umcno Gesnblx IIApoB B yPHE HOCIe R-TO
mara.

a) Hailtu py=P{E,.i=jlg. =1}, i, j={0, 1, ..., NhL
flensierca am mocaenosarenvrEOCTs £, Henmblo Mapkosa?

6) Haittn limP{g, =k} ==n,, k<{0, 1,...,N).

oc

n-
5.57. B Gecromeunoif MOCHENOBATENHLHOCTH BaHyMepoBaH-
HEIX [MA3POB KaIblll Mmap HE3aBHCEMO OT OCTAJbHBIX ABJf-
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erTca 46PHBIM ¢ BOPOATHOCTHIO p W GENbIM € BEPOATHOCTHIO
g=1—p. Bynem cumrarh, uTO B MOMEHT BpeMeHH n <
€10, 1, ...} ypra comepmumr maps ¢ gomepamma n+ 1,
n+2, ..., n+N, u obosnatuM uepes E, WHCIO OexBIX Mia-
poB B ypHe B MoMeHT n. OTBeTHTh Ha Te e BOIPOCH, YTO
B 3ajade 5.56, :

5.58. Marpuna P = | p;; ”?,’]'::1 C HEOTPHIATEILHBIMH 5JIe-
MeHTaMH HAa3bIBaeTCA 06axdbl croracTuueckol, ecin pat
tpet...Fpwv=putput...+py=1 mra mo6oro i==
=1, 2, ..., N. Ilorasars, uro ecim mems Maprosa & ¢ co-
crofumamu 1, ..., N nMeeT BasKAB CTOXACTHYECKYIO MATpH-
Oy BepoaTHocTeit mepexoma P = pu[[ff,'ﬂ.ﬁ TO PABHOMEPHO®
pacmpenenenne ®a muomectse {1, ..., N} asagerca crammo-
HapHBIM s menu E,,

9.99. Ilyers Lo, &j, ...— memr MapkoBa ¢ MHOKECTBOM
cocroarmit {1, 2, 3}, marpuneii sepoaTmocTeir mepexoma /i
W CTAalMOHADHEIM pacmpepenenmeM 1, IlowkasaTe, uro ecim
Pu=pe=ps=0 1 my=ny=mn3=1/3, 10 piy = po3 = py
B P13 = P21 = P32.

5.60. Ilycts m1, M3, ...— HOCTOXOBATOABLHOCT: HOBABHCH-
MBIX ONMHAKOBO DPACHPEJCNeHHHIX CAYYaUHBIX BEJHUYNH, W
[(z, ¥)— QyHKUUA, NPUHUMAKOMAA BHAYEHHAA B MHOMKECTR®
1, ..., N}. flsnserca A DoOCIEIOBATONBHOCTD CaydafiHbixX
BeJIHYHH

8 (PE =k =p), Err=FGEr, M),
t=0,1,2,...,
nenso Maprosa?

5.61. Ilyers mo, M1, M2, ...— IOCTETOBATENBHOCTS He3a-
BHCHMBIX CUYYa#HBIX BONMYAH, WMEIOIIAX PABHOMEDHO® pac-
npenenenne Ha orpeske [0, 1]. Iloxasats, wro mus mioGoroe
HavansHOro pacmpenesernma p'® = (p{®, .. o P¥) & g suo-
0oii MATDPUIBI OPEXOIHKIX BOPOATHOCTON! P e 1 py ﬂ?f;,.l MOR-
HO ykasaTh rakume dyrxumm f(z, y) = g(y)(z={1, ..., N},
y=[0, 11), ur0 moOCIENOBATENBHOCTE Bo=g(Mo), Eip1 =
=[(& Mes1), t=0, 1, ..., Gyner memsio Mapxosa ¢ ma-
YaNbHBIM pacmpefenenmeM p'® m wmarpumeit mepostTmocTedt
nepexogma P.

5.62. Urpanbnas kocTh mOCTeTOBATENBHO mepeKIagLBa-
eTCA C OJHOU IPAHN DPABHOBEPOATHO HA JOOYI0 M3 YOTHPEX
COCOJHAX HE3aBUCHMO OT mpepmbAymero. K xaromy mpepemry
CTPEMATCA OPH I —> © BePOATHOCTH TOTO, UTO npu i-mM mepe-
KIANFIBAHAN KOCTH OKA/KeTCA Ha rpamm «B», ecam cmagaia
0Ha HAXOMUIACH B OTOM K€ IOJOMeHNH?
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5.63. Hem; Mapnoua £, mMeer paBa ‘coctoanma: { = 2—-

(1’11 : pu)
B MaTpUIy Bepomgoc'reu uepexona | 1 Myers © =
=min{t=1: g =2}.

a) Haiirm . ycnosrHOe pacopefienenme T OpH ycnonrm
Bo=1.

6) Kax mamemmtca oTBeT, ecim Ma'rpmla BepoATHOCTEI
mepexoga Oymer pasHA

( Py i—rpy

L—ryy Py )7: 0<pu<t?

5.64. Matpuna seposatmocTeir mepexoma lpyll memm Map-
koBa &, ¢ n-+1 cocronamaAME mMeeT BHA: pu=1-—qa, i=
=1,2, ..,nt+1; p;=oa/n, i*j. B nponecce, HasaBmemcA
u3 cocroanma k, k# n+ 1, obosnauum wepes T, MOMEHT mep-
Boro momajanmsa B coctosmme n+ 1. Ilomo6Gpats mocaepmona-
TenbnocTs A, (4, - gpm n— ) TakK, yT00H CYIIECTBO-
BaJI Opejied

lim P(Tn/A > ),
n-soo
7 HaiiT! ero.
5.65. Martpnna BepoAaTHOCTEHl mepexoma mem® Mapkosa

£¥ ¢ mmomecrsom cocrosmmit {1, 2, 3} mmeer Bug

{—p -p 0
(1-—-p—e P e s
0 e® 1—g?

rae 0 < p <1 -—e <1, IIpegnonaras, uro E( ) = 1, paccmort-
puM cayuafinyio BeJWYEHY T, () = min{n>1: §(8) =1} —
BpeMsA BO3BpaIleHHA B cocToanme 1.

a) Jlorasats, uro mpm niofom t =1, 2, ...

lim P {7, (¢) = t} = P {7, (0) = t}.

6) Iloxasats, aro MT;(0) < 0, HO lim M7, (g) = o0,
£=>0

8) Haitta npouwssogsamyo PyHRIHIO @ (s) = Ms®
9.66, Ilens Maprosa E, #nMeer HauadkHOE COCTOAHHE
Eo =0 @ mepexoqHbie BEPOATHOCTH

PlE.yi=k+ 1t =kl =p, PlE.,a=FklE.=kl=1-—)p,

rne k, n=0, 1, ... n 0<p<{, Haiitu pacnpenenenne E,,
MaTEeMATHYECKOe OYHUAAHNE U JHCUePCHI0 E,.
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5.67. Ilo nemn Mapxrosa §., onmcammoii B samaze 5.66,
HOCTPOMM MOC/HEI0BATEALHOCTh CHYYAafHBIX BEJIUUHH

1=0, T =min{n: E, =k}, I'c=1,‘2,...

a) Jlokasats, 910 {Tp}r—o —Toe memp Mapkosa. Haiita
€@ IepPexo/HLIe BepOATHOCTH.

6) Haiitu M1y, Dty,, @ () = Ms™k,

5.68. Ileup MaproBa &, nmMeeT HAUAIBHOS COCTOSHMA®
Eo=0 u nepexomHbie BEPOATHOCTH

PlEnsi=k+1lE =kl =p, P{E.;1=0lE, =k}=1—)p,
rae k, n=1{0, 1, ...} u 0< p<1. [lonosxam
=0, m=min{n=1:§. =k, k=12 ...

a) Haiitn npoussogamyo Gyurmuo @ (s) = Ms** 1 Mt,,
6) Haiitu ppepenbmoe pacmpenemenme ciayuaiiroit Bead-

T
I .
YHHBL V) = 37 OpH Kk — oo, IOIB3YACH pe3yALTATOM 1. a)
Rk

¥ METO[0M XapaKTePUCTAYECKUX (yHKIMI.
5.69. Iepexonusie BepositmocTs nemm MapkoBa &, npm
aobom =0, 1, ... oupenensnIcAs paBeHCTBAMH

P{Er1 =118, =0l=p, P{Esr1 =018, =0}=1—p,
P{Eus1 =k +1lE, =k} =p,
PEryi=k— 1t =k} =1—p, k=1, 2, ...

Ilyers 7i, ; — Bpema uepexona menwm &, m3 cocToamus i B co-
CTOSIHNIE j:
Plt,;=t} =Plmin{n=1: &, =7} =tk =i},
t=1,2,...

a) Haiita npoumssopamyio ¢ynrnmo o 1(s)=Ms*01 g
Mo, 1.

6) Haiitm pexyppenTHble (YopMynBl, CBABBIBAIOINHNE npo-
H3BOAAIEe QYHRIUHE Py pyq (5) = Ms'RE+1 (5 =01, ., .).

B) Wcnompays pesyabrartol mm. a) m 6), COCTAaBETH H pe-
IIATh PERYPPEHTHBIE YPAaBHERUA JIA M7y 1, £=0,1, ...
Haiitn acmunrormueckue opmynst ama Mo, mpu k — oo,

5.70. Ilycrs E&i, E2, ...— HE3aBHCHMEIE OJWHAKOBO pac-
OpefiesieHHBle  cnydaiinbie Bemuummbl, P{§ =1} =P{E =
=1} =1/2; 20=0, z,=2,+%, k=1, 2, ... Hoxomum
v =min {n = 1: |z,| = N}. Haittn M1,, M1s, Mrs.

5.71. Ilycrs mocmenoBaTenbHOCTD Zo, Zy, ... onpeneieHa
rak B 3agage 5.70. Iloraszars, 9ro M1y = N2,
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~ 3.72. JIpmxenne 4WacTHHEI TO WENBIM TOYKAM OTPe3Ka
[0," N) onmcriBaetcs memwio Mapxoa ¢ N+ 1. cocrommnamm
¥ BEPOATHOCTAMA Mepexoja 8a OAMH INAr pPoi = Pynv = 1;
Piwy1=p, Piei=1—-p=gq (i=1, ..., N—1). Iycrs
& (¢) — monoxeHue vacTHOB! B MoMeHT ¢ u T =min {f: E(¢)=
= N}. Ilokasars, 4To

my = M{T|E(0) = k} =
T )15 oo

(p—q)*\
(N —k) (N + k) (p=g=1/2).

5.73. llsmxenne vacTHNE! 10 LEAbLM TOYKAM OTpPE3Ka
[0, N] omucriBaerca memnio Mapkosa ¢ N+ 1 cocrosmuamn
U BEPOATHOCTAMN Mepexoia 3a OfEH INAT Poo = Pywy = 1,
Piis1=Pp, Pii1=q (i=1, ..., N—1). Iyers E(t)—
HOJNOMKEeHAe YaCTUIBI B MOMEHT ¢, py(t)= P{E(¢)=7jlE(0)=i}.
Haiitn BeposTHOCTH DOrIOIEHHA wacTHNE B Toukax O m N:

al = ;lim Pro(t), afY = lim ppy (2).
— 00 t—>o0

5.74. BepoarrocTs noABnerns Opaka NpE H3rOTOBICHUH
mafenns pasHa p. Ilpu kampoirt mposepke B OTH mannume
6paxa oOHapyKEBaeTCA ¢ BEDOATHOCTRIO ¢; B clydae ofHa-
pyerus Gpaxka maaeame po3ppamaerca Ha gopaborky. Ilocne
nopaloTkm M3jeiue HE3aBUCUMO OT NPENBICTOPHN MOKET OKa-
3aThCs OpaKoBaHHBIM ¢ BepoATHOCTHIO I, [lopaGoramHoe ma-
neame cuoa mocrymaer B OTK, o numrn mosropsaeresa o Tex
nop, neka OTH me mpomycrur mamenme kak GesmedextHoe.
Iloctpous mens Mapkrosa, COOTBETCTBYIOINYI0 ONHCAHHOMY
. 11poreccy, HauTH:

a) pacupefieieHHe UYHCIa § pas DPOXOKAEHUA W3IENUS]
sepes OTH; ,

6) BepoaTHOCTH TOro, 4To mauenme, npusnanHoe OTR
GeaneeKTHBIM, B HEHCTBUTENLHOCTH ABISAETCA GPAKOBAHHKIM.

5.75. B ropome N Kamfbii ;KaTeNb UMeeT OfHY H3 Tpex
npodeccuit: A, B, C. [lern ornos, umelomux upodeccun A,
B, C, coxpansioT mpogeccunm OTIOB ¢ BEPOATHOCTAME 3/5,
2/3, 1/4 cooTBeTcTBEHHO, & eCAH He COXPAHAT, TO ¢ paB-
HEIMH BEpPOATHOCTAME BHIGUpaioT mo6Yl0 H3 ABYX [PYIHEX
mpodeccuii. Hairra: ‘

1) pacupepmenenue no mopodheccusaM B CaeLyIOHeM HOKOJIe-
HAY, eCE B JaHHOM Horonennu npogeccuio A mmeno 20 9%
murteaeir, B — 30 %, C — 50 %;

2) mpejennHoe pacupejielieHWe N0 NPOMecCHsM, KOTrja
9HCJ0 DOKOJEHHIA pacTer;
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3) pacmpemenenue mo mpodeccHSAM, He MeHIOIMeecH upa
CMeHE TIOKOJIenwmil. - ‘

9.76. Ilo nBym ypuam pasmomeno N uwepmpix m N Gembix
HIapOB TaK, YTO Kakias ypHa cofepskut N mapos. Uucio
UePHLIX IHapoB B mepBoit ypume B MoMmenr (=0, 1, 2, ...
obosmaumM §,. B kassmplii mesovmcnmenusiii MOMeHT BpeMenu
cayvaiino BEIOMPAOT IO OJHOMY MIAPY M3 KasKmoi YPHBI U
Mensior mx Mecramu. Ilokasars, wto §, ABaserca nensio
MapxoBa o cTanmORapHEIM pacIpefeIeHHEeM

nk=(cg')2/cévlva k=0\1: 1: 2 KX N.

5.77. MatpmEna BepoartHocteil mepexoxa P m pacmpejee-
HU® ¢ N[O COCTOAHMAM B MoMmeHT ¢t =0 menm Maprosa E,
HMEIOT BHJ

(3112 2112 1712 3/12 1/12 2/12)
112 4/12 8/12 112 4/12 2/12
P — 0 0 3/4 1/4 0 0
“lo o 12 12 o o |
0 0 0 0 1/3  2/3
to 0o o0 o0 23 413
g=(1/2, 1/2, 0, 0, 0, 0).
Haiitn:

a) HeCyIeCTBEHHBIC COCTOSHHUS;

0) MaremMaTHueCKOe OKH/AHHE BPEMEHH T [0 BHIXONA W3
MHOKECTBA HECYIeCTBEHHBIX COCTOSHMI;

B) BEPOATHOCTH p(i“), pﬁf” HonajlaHust B KAACCH COCTOSM~
mnit oo ={3; 4}, B=1{5, 6}, ecam navambHEIM cocTosHEEM
asaserca i {1, 2};

T) OpefiedbHOE IPHA ¢ ~ o paclpefleNenne mo COCTOSIHESAM,
T. €. BeIHUHHBL T = flim P& = k).

i =00

5.78. Ilens Mapxosa E, uMeeT HaYaJbHOE COCTOIHES
&0 = 0 m mepexopnbie BepoATHOCTH

P{§n+1=k+1|§n=k}.=;1ﬁ
1
P{§”+1=k|§n=k}=1—-.;;”

rne k, ne {0,1, ...} m a> 1. CocraBuTs peKyppeHTHE®
yPaBHeHHsA [if BEAHUOH Py = P{& =k} m ¢ ux momompio
Baiity Ma*n u Dabn,

5.79. Ilorasars, uTo ecam Bce cOGCTREHHBI® UHCIA Ay, ...
veu An Matpunet A =|a;;[ij=1 pasaAMuHE, To BJEMEHTH
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marpuns A™ = [al}” |} ;—, upencraBasworcs B nEne
13
(m) (k)
aij "2‘ }"hr m=1121"'
h=1
5.80. Ilokasats, uTo ecam MatpEma A =]ai;ij=1
mMeer COGCTBEHHBIE WHCHAA Al, ... Ar, OPUYEM KPATHOCTh A,
paBna. S, S;+...+ 8 =n, 7o smementel MaTpunp 4" =
= “ a%n) ‘I?.jal OpPeAcTaBJAIOTCA B BOJE
Sp~=1

a$? = Zw"zc‘“’ m=1,2,..,

k=1

5.81. Mcenonbsya sagaum 5.79 u 5.80, MOKasaThb, 4TO 1O~
aydenue (POpMyJAEl AJA BEPOATHOCTHA OepexoJa 8a N IIAroB
M3 cocToAHMA i B cocroanue j B memum Mapxosa ¢ N co-
CTOAHNAMH MOKeT OBITh CBENEHO K HAXOMKICHHI0 COGCTBEH-
HeIx umcen matpunbt P = | pi;|¥;=1 BeposTmOCTell mepexona
8a ofmm Imar, suancisenmo P, P?, ... P"-! u pemennio cu-
CTeMbl JUHEANEIX ypaBHEeHH.

5.82. Martpmna Bepoarmocreii mepexona P =lp | nemm
Maprosa &, ¢ cocroanuamu 1 u 2 oupejensercs popmynamm

pn=1—a, pp=0a, par = f, paa=1-—f.

Haiitm BepoaTtHOoCTE py(f) Depexofa 8a BpeMsa £ @ craygmo-
HapHLIE BEPOATHOCTH I

5.83. Ina uenm Mapxosa §, paccmorpenuoii B sapaue
5.82, ofosmaymM wepes vi(¢) uyucno vonajganuli B COCTOSA-

nne 1 3a Bpemsa ¢ IToxasats, yro pns joGoro j=1, 2 upa
t = oo

M (93 0)18 = 1) = B 11+ 0 1)
Divi(t) 1B =j} = o(t?).
5.84. Ilycrts Beinonnenn ycnosua sapgaun 5.83. Iloxrasats,
910 st aio6oro & > 0 u nieboro j =14, 2
: Vq (1)
hmP{Lt— a+ﬁl>81§o"‘]} O

{~»00

5.85. Ilycrs semonumemw ycaosua 3apmauu 5.83. IMoaomam
= (0 u BBEJEM CHyUAfIHLIE BEIAUNHEI

w=min{t> - E =1}, k=12 ...,

T, e. T, — MOMEHT k-ro OOHAJNAHHAA B cocrongue 1. Torna
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vi(t)=max {k: 7, <t} — ameno.  HONAJIAHAA - B COCTOAHHE, 1
. Ba HepBEIe  MIAroB.

a) J[loxasaTh, UTO cJOyYaiiHbIe BEJMYHHBI O) = Thyp) — Tp,
k=1, 2, ..., HesaBUCUMHI, He BABHCAT OT Op=:T; H 4TO

P(8, = m} =P{8g = mlBo =1}, &, m{éi, 2, .00

Haiitm M8;, D81, M{8olEo = 2}, D{8ol&o = 2}.
6) Hcooaesys n. a) m sajauy 4.140, maiitm Taxme umec-
aa a; m b, (¢=1, 2, ...), ar0 pacnpenenenne cayuaitnoi

v (t) —a,
BeJMYHAHH 1); == l—b—-- opu £ — o CXOQHTCA K CTaHIapT-
t

HOMY HOPMAJIBHOMY pacmpejeeHuio.

5.86. Ilycts memp Mapxosa &, ¢ cocroamuamm 1, ..., N
uMeeT MaTpully BepoarHocTeidl mepexopa P =| p;,-llff,-:l
Y/I0BJIETBOPAIOIYI0 YCIOBHIO

Ilokasarth, uT0 ecadm o =(my, ... Jy)— CTAOUOHAPHOE PaC~
npenejenue nenum &, 1o

i 1
E|ﬂj—wl<8
i=1

5.87. Ilyets & m &, — memm Mapkosa o© , Marpunamm
eposiTRocTell mepexona P= | py; [imy 1 P’ =] pi;[Nms coor-
BETCTBEHHO, a T = (fy, ..., fiy) B I == (nl, cees ay) —
CTaIUOHAPHEIE pacmpefielrennsa »Tux nemeil. Cuenyer am u3
famsocTn RIEMEHTOB MATPHIL P u P’ (mampmmep, m3 ManocTH

Benmunns ) lpi,- —-p;jD 6,1130¢TH BEKTOpPOB 7 ®m 7P
i,j=1

5.88*. Yactuma coBepmiaer ciayvaitmoe OIy:Kmanme mo
MHOKECTBY TOYEK IJIOCKOCTH ¢ IeJOYNCIEHHBIMU KOOPAHHA-
TaMu. 3a eIMHHNY BPEMEHH dYacTHLA MepeMemmaeTcs Ha ejiH-
HEYHOe PAcCTOSAHMEe NapajelbHO OJHOU U3 0Cell KOOPAMHAT.
Tlocme DpoxoieAeHHs KaMKIOr0 eMAHHYHOrO OTPE3KA YacTHIA
BEIOMpaeT HalpaBlieHNe NajbHeHIIero ABHIKEHUsa: JuGO mpo-
NOJKRATH JIBUMKEHHE B TOM JKe HaHOpaBlenud, JuG0 NOBEPHYTh
Haneno, aub0 HAampaBo (KayKALIl M3 STHX BAPHAHTOB BHIGH-
paetca ¢ BeposTHOCTEI0 1/3 HesaBHCEMO OT HpeNBIAYHIMX

Apmmennit  gactuust). Ilyers {n = (Cm Cﬁf)) — TOJIOKeHHe
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gacrunsl B MoMeRT n. Hafita ML, mpm ycnosmm, urto o ==
=(0, 0), &1 =(1, 0). '

.89. BeposiTHOCTB TOro, 9TO aTOM PAJHOAKTHBHOTO 9JIe-
MeHTa, CYmEeCTBYIOLIH# B MOMEHT f, pacnajeTcd Ha HHTep-
Bane (¢, t+h), upu A V0 mmeer By ah-+o(k) m me 3a-
BHCHT OT HpefLicTOpUd mpomecca. Haiirm:

8) BepPOATHOCTH TOrO, YTO BpPeMA T [0 pacliaja aToMa
Gyner Goxbiue I,

6) mepmopm momypacmajga, T. 6. Takoe umeao T, uro P{t >
>T}=1/2,

B) HIOTHOCTH p.(f) pacmpejesenus BpeMeHM HO pacmaja
XoTda OB OZBOrO W3 n CyIHiecTByOmEX B MoMmedT =0 =&
He3aBHCHMO BefymuX cefs aTOMOB.

5.90. Ilycts §: — mens MapkoBa ¢ HempepHIBHEIM Bpe«
MeneM ® MHo;kecTBoM coctosumit {1, 2}. BepostrocTm mepe-
xona py(h)=P{E;.» =jlE =i} ynosnersopaoT ycaosmam

piz(h)=ah+o(h), pa(h)=ph+o(h), k0.

Haiite py(t), £=0, 1, j= {1, 2).
5.91. Iyers P%P® (1) =| pi¥P (#)] — marpuna seposrro-
creil Iepexoma 3a Bpema ! menm Mapkosa &, oummcammoM

11

a
B samave 590, a 4 =| 11 12

a
21 22
Iloxasats, uro mas mioforo ¢urcmpoBaHHOTO wuHCHA U >> 0

nens MapxoBa &, yIOBIETBOPAIOMAN yCIOBHIO
Peb ()= A,

— CTOXaCTUYECKass MaTpuma.

CyINeCcTBYeT TOIrZa, W TOJRKO TOTHa, KOrTAa aip + age = 1.

5.92. inn nemm Mapropa £, ompexenemEORi B B3amaue
5.90, oGosmawmm wepes T,(t) (k =1, 2) cymmapryio mim-
TeNbHOCTh NpeOHBanMa Hel: B COCTOAHWA &k sa Bpema f.
Hatirn my(t)= M{t,(¢)|Eo =i} = rnapEBIT wren acuMoTo-
rageckoii  gopmyasr  paa b (8)=D{t, ()| =i} npn
t — oo,

5.93. [Ipw:xenweM TOUKA TO OPAMOH yUpABIAET Lemb
Mapkosa, onpejesennas B safaue 5.90: ecra mems Mapkosa
HaxOAUTCA B COCTOSMHEE 1, TO TOYKA ABHMETCH B WOJOMH-
TNLHOM HANPABIEHWM CO CKOPOCTHIO Uy, a ecam memb Map-
KOBa HAXONUTCH B COCTOSHHH 2, TO TOYKA JNBHKOTCA B OT-
pUnaTeNbHOM HANDPABIEHWH CO CKOPOCTHIO V. Ilycts 1, —
KoopaunaTa Toukm B Moment . Hailitm

M.(t, z)= M{nfan"_'x’ §0=i}) t=0, i=1, 2,
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u acumororary Bi(t, 2) =D (nne=1 8 =1}, i=1,2,
npu {—-oo, .

5.94. Ha TeneoHHYI0 AMHMIO MOTyT IOCTYNATh BHI3OBbI
ABYX THIOB: HPOCTHe M cpoumsie. JI0G0# BHIBOB, MOCTYMalO-
muid Ha CBOOOJHYIO NHMHMIO, 3anmMaer ee. IIpoctoit BEIZOB,
HOCTYNAOINEA HA BaHATYI JMHEIO, LOXyYaeT OTKa3 W TepA-
erca. CpouHBIff BEI30B, MOCTYNAOMUH HA 3aHATYI0 JHHHIO,
o0OpsiBaer Bemymumiica B 8TOT MOMEHT DasroBOp W CaM BaHU-
MaeT AuHE0. MOMEHTH NOCTYI/IEHMA HPOCTHIX M CPOYHBIX
BEI30BOB 00pa3yloT IyaCCOHOBCKHUE HOTOKHM ¢ MHTEHCUBHOCTS-
MA Q; B O3 COOTBETCTBEHHO. BeposaTHocTs TOro, uTO pasro-
BOP, BeJyILIMiiCA B MOMEHT /, OKOHUMTCS HAa MOJIYHHTEPBAJIe
(¢, t-+ k], Be 3aBHCHT OT IpEABLICTOPMA TpOLEcca W OT THIA
BbI30Ba M mMeeT BuA Bh + o(h) npm k¥ 0.

Iloctpomts mens MapkoBa ¢ TpeMs COCTOAHHAMH, COOT-
BOTCTBYOINYY onHCamHoMy nmpomeccy. Haiitu ee marpmiy—~
. DHTEHCUBHOCTEA NEPEXOJ0B M HpeflelbHBIe BEPOATHOCTH Iy,
fig W 73 TOrO, 4TO JWHHA COOTBETCTBEHHO CBOGOJHA, 3aHATA
OPOCTHIM BLEI30BOM U BAHMTA CPOYHEIM BBI30OBOM.

5.95. [lens MapkoBa E; ¢ HenpepHIBEEIM BpeMeHEM HEMe-
er MuokectBo cocroammid {0, 1, ..., N}, a BepoatmocTm
pis(h)=P{E,n = jlE, = i} mepexoma W3 cocTosHEA i B CO-
cTosiHWe | 3a BpeMa h ymoBiersopsior mpm A YO0 ye-
JOBHAM

poo(h)=1—ah+o(h), pxy(k)=1=Bh+o(h),
pa(B)=1—(a+B)h+o(k), 1<i<N—1,
Pi-14(R)=ah + o(R),

Pu-t(h)=Bh+o(h), 1<i<N,

pu(h)=o0(h), ecan li—jl > 1,

rge a, P — uKCEpoBaHHBIE HOJOMHATETHHBIO THCIA.
a) Cocrasuth cmcTeMy nudepennuambHBIX ypaBHEHHE
Bt p{j(t), 0 < i, ]lg N, t>0.
6) Haiitu :rngm = lim p;®s j=0,1,..,, N, xar ¢ynk-
t->00
man or 6 = /. Tlorasars, uro ecam 6 =1, 10 nf" =
(N _
N =WNFT-
B) B caywae 0 <1 mafitm n; = lim n}"’, =01, ...
Neeoo

a B caydae 0> 1 maiirn m; = lim n(NNl,, i=0,1,...
N-oo

Y

ees =T

2
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F'nasa 6
9JIEMEHTDI MATEMATI/I‘IECI{OPI CTATACTHARN

B mareMaTHuecKo#l CTATHCTHKe WCCAOAYIOTCA CIOCOOHI
NORYYCHHS BHIBOAOB HA OCHOBe dMIMPAYECKHX NAHHBIX. Cay-
uaiinoii evl60pKoli 06%ema n (WIH TPOCTO 86L60OPKOL) HABLI+
BaeTcH CHyvTafiHbIil BEKTOD

Z1y Ty ¢ 0oy Tny (61)

rae 2, o0LIYE0 NPefIoJaraloTca He3aBHCHMEIME H EMEIOMAMH
onny m Ty e (pymKnmi pacupefenenns F (z)==P(z; < 1),
Cnywaitmaa Beibopka (6.1) sBasercs MaTeMaTHIECKOH Mo~
JleABI0 TOCHENOBATENLHO NPOBOJAMMEIX M3MepPeHmi wuiu mna-
6uonennii. BosMoKEEI Kpyrue cmoco0bl NONYYEHHA SMMADH-
YeCKUX JIAHHKX, NOPHUBONAIIAE K [APYT'MM MaTeMaTHYeCKAM
* momensm. (Cm., manpmmep, sanaum 6.16, 6.26, 6.42.)
O6urano aaa BuiGoprm (6.1) m3BecTem TONBKO THO pac< .
npenenends (HanpuMep, HOPMaJbHBIA), HO HENM3BECTHH Ma-
paMeTps, OT KOTODPHIX saBucET pacupenenemme. B atom cay-
gae no Boibopre Tpebyercs KakuMm-inmGo ofpasom ompefe«
AuTh NPUONMIKEeHHble BSHAUGHWS HEM3BECTHBHIX UApaMeTpos.
Myers P(z; << %) == Fi (x, 8). Oyenroii nen3pecTHOro na«
paverpa 0 nasoBeM  DPOU3BOJNBHYID  (QYHKIHIO 0y =
=00(T1, « + +5 Zn). OnenKa O, ABIAETCHA HecMeuenioli OUEHKOM
0, ecam MO, = 8. Ecan o opa n —> ° CXOHATCHA 0O Bepo-
argoctn K 0, T0 OmeHKa O HABHIBAGTCH COCMOAMEALHOLL.
Mosxer oKasaTheA, WTO CYNIECTBYIOT TaKme QyHKWAH

gu=‘e_n(xl, s ey xn) n en=9n(xl, .oy z,.), 4To P((_)_n<9<

< 8,)=1 — 20 opunaxoBa npH BCeX BHAUGHMAX HEH3BECTHO
ro napamerpa 0. B sTom cayuae wmTepsam (0., é_,.) Ha3bi-
BAIOT 008EPUTEALHLIM UHTEPEAAOM, W BepoATHOCTH 1 — 20t
toro, uro matepsan (0., 6.) makpoer HemsBecTHEIH mapa-
MeTp 0, HasbIBAIOT J06EPUTEALHOLL 8EPOATHOCTBIO,

Eeau gpn n = o :

P(0,<0<0,)~> 1~ 2a,

re sHadenme o me sasmcut oT O, To mutepsan (6, 6.) ma-
BLIBAIOT QCUMRTOTUYECKU O08EPUTEALHLIM UHTEDEAAOM.

B kauecTBe npmmepa paccmorpum BhiGopry (6.1), oGpa-«
8OBAHHYI0 HEBABMCEMBIMH CIy4YaliHBIME BeJHYHHAME, WMeEIO-
mUME HOpMajlbHOe paclpejelienue ¢ HEH3BECTOBIMH Iapa-
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MeTpaMH! MaTeMaTHYeCKHM O)KUJaHWEM 4 W Aucoepcmeil o2
IlorameM, KaK [IA HEWBBECTHHIX LHADAMETPOB 4 I ¢ MOKHO
OOCTPOHUTE JOBEPHUTONHHEIe HHTEPBAJEL - o :
Iycts Bo, &1y + ¢4y En — HeBaBECHMEIE CyYAiHEIE BEIWYH-
HEI, HMEIOIIAE CTAHAAPTHO® HOpMallbHOe pacupepeienue. Ilo-
AOKAM a
o= B an By Tm
Voz/n
3aKOHH pacHpE/eNIeHNsA HTUX BEJIHYMH HABHIBAIOT COOTBOT=
CTBeHHO pacnpedeaenuem ¥* u pacnpedescnuem Crviodenra

¢ n crenenamu ce060dvr. OnpenenuM BEIWIHHH fy, B Yun
Kal pelleHAs ypaBHeHEX

Ploa>tan} =, Plya>yon} =a.
Iocrpoum mo BriGopke (6.1) Benmuman

n
x=—;1—(x1+...+xn),, 32=n_1 2(1711_@2-
Re=1

Torpa (cm. [7])

P{.—Z_— ta,n—l‘T/i‘—r: <a <z + tan— .1;;} =1 2“,)
2 2
P {-——(";‘ DLE P e LA } =1 — 2a.
o,n-1 {—o,n—1

OrMeTHM, UTO B PACCMOTPEHHOM ciydae (T. €. KOTAA T, .+3
..y Zn, HE3ABHCHMBI H HMEIOT OKHO M TO K6 HOPMAJIbHO®
pacmpefielieHNe) ciayualiHie BOJHYHHEI T W S° HE3aBECHMBL

Cuaywaitnpie Beamumusl (6.1), pacumonoxennnie B mopsasxe
HEeyOLIBaHMA HX BHAYCHHA!

- x‘l) < x(2) s Y s x(ﬂ)’ (6'2)

Ha3HIBAIOT 64puaylonnbik pador. B wactHoCTR,
Zy =minf{zy, ..., 2}, 2@ =max{zy, ..., z.}.

Ounupuueckoll Pynryuell pacnpedesenus HaswBaeTcA CIYy=
qaiinan gyaxomsa F,.(z), xoropas npuEEMaer upm z € [z,
- Zxs)) sHAuwenue k/m (specs k=0, 1, ..., n & cumraercs,
410 Z(0) = =%, T(ns1y = %), HeTpyano mposepurs, uro F,(z)
ABRACTCA HECMEMEeHHON M COCTOATeNbHON onenkoit # (z) mpm
#0boM .
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OpHEM 73 METONOB NOJNYYeHAsA ONEHOK ABIAETCA METOD
nauboabwezo npasdonododus. Hych (6.1) — nesaBucuMasn
BHIGOPKA, COOTBETCTBYIOIas Ciayvaiino# Benmiuue §, KoTopas
HMeeT ILIOTHOCTH pacnpemenenus py(z; 01, ... 0.). Pynk-
yuell npagdonodobun naswiBaerca QyHRIUA

n
L (xli “s ey Zny 01,, “aey eh) = :!__]:1 PE (x‘l; 61, ee ey eh)-

Oyenkamu naubosvuieeo npaeaonoaoéuﬂ IapaMeTpoB 91, ‘o
. eoey *e,, Ha3bIBaeTCA Ha60p 61 =3 el (x]_’ csny ~Ln),, 'XXE) eh =
=0} (X1, + os, Zn), MakcuMmsupylomuit smauemme L(zy, ...
veu Zn) 01, vo., 0,) UpPE HAaHHBIX Z1, 4., Tn. LDCAH  IAOT-
mocTh pi (23 01y ..., 6h) mEdpepennupyema, To -
pelileHue CHCTeMbl yPaBHeHWH

dlin L ,

— =0, j=1,...,k

3;

[Ipn mosonbHO OGIUX YCAOBHAX ONEHKH HAMOONABINEro HpaB-
Homojo6uA ABISIOTCA COCTOATENbHBIMH M aCHMITOTHYOCKH
nopManbHbiME (cM. [7]). ABanoruumo ompefensercs (QyHK-
nua L piiAa qucKpeTHHIX CIyYafiBBIX BeMUWIMH.

Jlpyroii kpyr sajad MaTeMaTE4eCKO# CTATHCTHKH CBA3AH
¢ TpoBepKoA pasamupbix rumpores. Ilycth mpepuonaraercs,
uyTo cBOficTBa BEIGOpKE (6.1) COOTBETCTBYIOT OAHO# M3 ABYX
THIOTes:

Hi: z=(x1, ..., ¥,) EMeer pacmpegeirenme P,

Hj: z=(z, ..., z,) ameer pacmpefenenue Py,
rae Py, P2 — Ba m3BeCTHHIX paCIpeXeNCHAA.

CrarucTruecky#i KpuTepmit, Ha OCHOBAHMM KOTOPOro HpH-
HEMaeTca pemieHme O TOM, KaKOi W3 9THX THIOTE3 COOTBET-
cTByer BuiGopka (6.1), ompejenserca MHOKecTBOM B < R"
u mMeeT BRI ecau (L1, «.., &a)E B, 70 npunumeerca euno-
resa Hy, 6 nporuenom cayuae — H;. DBepoarsocth o =
=P;(z € B), T. e. BepoATHOCTh OPUEATHL runoresdy Hj, Kor-
ma B gedcrBuTesnbHocTH BepHa H), masmBaoT owubkod 1-z0
poda. Bepostuocts P =Py(zx & B), T. e. BepoATHOCTh OpH-
5aTe H,, worma Bepma Hy, HaseIBaloT owubkrol 2-zo poda,
Ecan muoskectBo B 3afamo B BHIe

{(z1, ov v 7)€ B} = {n0 = Nu(21, 00y z,.)> C},

10 QYHKOH Mo = Na(Z1, ... Za) HASBIBAOT CTATUCTUKOL
kpurepus. Hanpumep, nycTs pi(z)-— oaorTeOCTh pacupee-
JeHHA Kamgoro z, npu runorese [, m pz(z)— coorsercTsy-
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0maa nJIoTHOCTh npa rmmotese Hs. IMomossmm

0 = Py (%y) Py (%y) +ve Py (%)
TPy (3) Py () Py (%n)”

Cornacuo kpureputo Helnana — Mupcona wpu v, >C (C —
HeKOTOpasA OOCTOAHHAA, oNpejelNAeMas HO omuOKe 1-ro po-
fia) DpEEEMaeTcA ramotesa Hy a B nporusHOM caydae —
H,. 9ror kpurepuit cpemm Bcex KpuTepues ¢ (QUKCHPOBAH-
HO# ommGKoA {-ro posa mMeer HamMEHBIIYIO omubKy 2-ro
popa (em. [7], c. 576, 577). Amamormumo dopmynnpyercs
KpuTepuil A ANCKPETHHIX PacipefeleHumii.

Nrorpa dopmynupyerca Tombko ogma rmmoresa o BBIOOD-
ke (6.1). 9Ty runotesy mysmo uGo mpHEATH, U0 OTEepTr-
uyrs. Ilycrs, mampmMep, rumotesa cocTomT B TOM, WTO Bbi-
Gopka (6.1) cootseTcTByeT cayuaiimol BexmummHe £ ¢
P(E<z)=F(z). [lna cratucraveckoii OPOBEPKHA BTOH rum-
lioTessl mcmonnsyercs kpurepud y’. PasoGbeM wmCIOBYI 0Ch
Ha r-+1 Hemepecexaomumxcs nmonyuHTepBasoB Ay, As, ...

1

[ 4
von Argy ‘Ul Aj = (— 00, 00). Iomosmnuy p, =P{f e A}, k=

=1, ..., r+1. OGosmaumm wuepes m, YHCIO Zy, HONMABIIAX
B Aw Crarucrakoii kpatepms y? sBiaserca Benmumma
El (g —npy)?
Mr= ™
I=1 #1

OxasbiBaeTcs1, 4TO €CHHM BIEMEHTH BHIGOPKH (6.1) mesamm-
CHMbl H HMET (DYHKOMIO pacOopefleledus F(x) (r e. ecnm
runoresa BepHa), 1o (oM. [10), § 57) man moGoro z opa
n —» oo

P, <a}—>Plyr <l (6.3)

Ho xpmrepmio y? runoresa orsepraercs, ecam Nar=>C. Be-
andnHa C BHIGUPAGTCS TaK, ITOGH BEPOATHOCTD P{..>C} =
= a Gbuia Mazna. Ilpum takom BmGope C B cay4ae . > C
TOBOPAT, YTO [ULOTE3a OTBEPraeTCsS C YPOSHEM SHAUUMOCTU
. Wcenoxsays npepensoe pacupepenenme (6.3), momno mo-
nomuth C = %5, tae P{y2>y2 .} = a, u rora B cury (6.3)

PN, >C) —~ q, n - oo,

Ecam pacnpenenenume F (z) BsaBmCHT OT HeW3BECTHBIX mapa-
Metpos 6 =(8,, ..., 6,), T0 Bepoarmoct:m n(8)=P{E=A)
BRIMUCJAAIOT, 3aMeHsA mapaMmerpsl O ux omemxamm (mampu-
Mep, OneHKaMH MaKCHMAJbHOIO mpaBiomofobus). B srtom
Clydae B mpedenbuoM pacnpepmenennn (6.3) umeao crememeit

12 A M. 3y6xoe u ap, 177



CBOGOIB T MOMIKHO OLITh YMEHBIIOHO HA THOTO onennnaeMm’x
napamerpo (cM. [7], ¢ 460—463).

6.1. IIycTh Z1; 2, « o4y &n — CHydaiinas BuOOPKa ¢ Mz, =
=gq, Dz, =02, M(zx—a)* <o, k=1, ..., n. Haiitu mare-
MaTHYecKoe OKHAAHEE BONBUHEEL

1 n n
sz=n_12(xh-—w)” m=-;1‘—th.

h=1 kel

fInsierca am s? cocroATeNbHOR omenxol ¢%?

6.2. Haiitm MmareMaTHYeCKO® ORHAAHHE JUCIePCHIO

e by "

BMINPAYECKOTO  MOMEHTA My = ———————— HE3aBACHMOU
BHIGODKH, CcOOTBeTCTBYylome#l ciyuaitmofi Benrmumme § ¢
ME =a,, 1 < E<2r

6.3. IIo meomaopomuHoil BHIGODKe i, «s . x,., rae i, k=
=1, ..., n, HesasuCAMH, Mz, = a, Dz = 0} (6 maBecTHHI),
HAiTE HeCMEIEHHYI0 JHHEeAHYI0 OTHOCHTeNsHO I, (k=
=1, ..., n) omeHKy a* mapaMeTpa @, KOTOpag HMeeT Ham-
MEHBIOIYI0 BO3MOKHYI0 JACIEPCHIO. '

6.4%. IIyctb Zig, 4..y Tin; (§ =1, ¢ssy [) — BE3ABHCAMEL
HODMAJBLHO  pacopefeleHHBIe BEIMYHHEL ¢  HapaMeTpas

uu (a, o3);

n
L vy i he=1
flBnsieTcss WM OmMEHKa
2
1

P - $
$=ZC¢$U C; == )
o T

i==1

pgecMemeHHO# OMEHKOH mapamerpa a?
6.5. IIycts &1, ... &n — HE3ABHCAMEIe ONUHAKOBO pacipe-

HeJeHHbI® cIydaiinbie peauanus ¢ Dz >0, Mzi<< 0o, Tloao-

REM
n
1 1 -
=% 2 §* = n — )%
=] he=1
Haiita _
lim P <:1:)
n-»o00 ( /Vn o
6.6. IIycte (z1, 11), iy (Zn, Yn)— HOBABHCAMAsS BEIGOP-

Ka, COOTBETCTByIas cayuainomy sexropy (§, n), T. e
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Pzn<z, yu<y)=P(E<z, n<y). Ilorasars, uro Be-
AMUAHA

m=‘,{LTk2(xk"§)(yk_3;)v,
-~ =]

1 X 1"

ABIAETC HECMEMEeHHOE I COCTOATeNLHON ONMenKoi cov(g, n).

6.7. IlycTh pn — 9YMCHO YCHEXOB B 7 HCHOBITAHEAX CXEMBI
Bepayanu ¢ BepoATHOCTBIO ycuexa p B Ramnom MCOBITAHAM,
HaiitTn omenry mamboabimero mpaspomopoGms p* mapamerpa p.
JloxasaTh ee HECMEIIOHHOCTD M COCTOHATENBHOCTh.

6.8. IIycts W, — 9HCIO YCHEXO0B B 7 MCUBITAHMAX CXEMB
Bepuynan ¢ BepoaTHoCTHIO ycmexa p B Kajk[oM HCHLITAHWUE.
IlocTponts mia p acEMODTOTHYECKH nOBepnTeanmn wHTEp-
BaJI C JOBEPHTENLHOU BEPOATHOCTHIO 1—20.

6.9. Ucnonbsys tabummy caydaWHBIX 4YHCeN, NOIYYATH
peannsanuio BHIGOPKH i, ..., Ta, TAE %, DABHOMEDHO pac-
npepenensl Ha ortpeske [0, 1] (smawemms :ch B3ATh G TpeM#
suaramu; n =50). Haiitu:

a) BapHAUMOHHBIA pAX Z1), < Zg) <. < L(ny;

6) oMmmmpuueckylo (yHKOWIO pacupeielenud (HOCTPOUTH
ee rpajmk m rpadmx Teopermueckolr (ymKumME pacmpene-
Jxemm),

rae

1
B) T = — (&1 + ..o+ zn) (cpaBHETE ¢ Mzy);
r) §¢= — z)* (cpaBuuth ¢ Dzp).
k=1
6.10. Mcnomesys taGaumny HODMAJLHO pacHpeNelieHHBIX
CIy9afiHbIX YHCEJ, DONYYHATh DPeaNMsaldi0 BHIOODKA Zi, ..,

v oy Tuy THE T, UMEET HOPMA/LHOe PACHPEJeNeHne ¢ napamers
pamMm @ = Mz, = 0,5, ¢° = Dz, = 1; n = 50. Haiitu: a) Bapna-
LHOHHBIA PAA, 6) BMIEpHUECKYI0 (yHKIHIO pacupefenenng,
B) Z, r) s? (cM. sajmagy 6.9).

6. 11, ITo BHGOpHe noxyuennoit 8 sagaue 6.10, nocrponts
nmoBepuTeNbHHIA WuTepBan mna a (cUETasm @ W O HeM3Be-
CTHRIMNU) C MoBepuresibaoH BepoaTaOThIO 0,95,

6.12. Ucnonbays wmeron Hamﬁonbmero opaBRonoxo6us,

km
nafiTm mo BHIGODKE Z1, ..., Za, rne Pz, =m)= —e"*, m =

=0, 1, ..., onenry A* nmapamerpa A. Bymer nm sta omemka
HecMewenno# m cocroarenbHoi? Halitm MA*, DA,
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. 6.13. IIyers 1, 29, - .., T — BHIDOPKA, COOTBETCTBYIOMAA
HoKasaTeJbHOMY pacmpefeieHuio ¢ napamerpoMm A. Haiitu
OIEHKY MAaKCHMAaJIbHOTO HNpaBjomoxo6us A* paa A. Boiume-

1
JIATDH M R D —F.

6.14*. Jlna ouemxu mapaMeTrpoB a, b, ¢ UMEIOTCA TPH
HEe3aBHCUMBIE BEIOODKH di, ..., Gn} b1, «cvy bn} €1y ooy Cne
WsBecTHO, uT0 ¢ =a + b m BeAMYMHSI &, b;, ¢; pacupeneneHs
HOpMaabHO ¢ Ma:=a, Mb,=b, Mc,=c. [lucnepcun Da; =
= o2, Db; = o}, D¢; = of mspecrust. Haiirn:

a) omenku mamboablero npasfonmofobus a*, b*, ¢* mapa-
MeTpOB @, b, ¢, UCIONBAYS MIA KAMKIOTO HapaMerpa TOJbKO
COOTBETCTBYIOIIYI0 eMy BHIGODKY, a Takke Halitm Ma*, Mb*,
Mc*, Da*, Db*, Dc*;

6) omemkm Hamboumbuiero npasgomomobmsa a**, b**, c¥¥,
HCIIGIB3YA cpasy TPH BHIOOPDKE M CBA3h ¢ ==a -+ b, B TaKKe
Hafitm Ma**, Mb**, Mc** Da**, Db**, Dc**,

6.15. IIycrs y® = (y{»,yP), k=1, ..., n, — Hesasu-
cOMBle HODPMAJbHO pACIpPEeleHHB® CiIydaiigbie BEKTOPHI,
My = a;, Dy = o3, i =1, 2, cov (5", yi) = p0y0,. Tla-
paMeTpsl Oy, O,, P usBecTHH. Haiim:

a) ONEHKYy MaKCHMAJIbHOTO NPaBONOR00uA (a}, a3) ma-
pamerpos (ai, az) mo suGopre y'¥, ..., y*;

6) OLEHKY MaKCHMAaJbHOTO IPaBlONOf06HA a;" mapamer-
pa a; mo BuiGopke iV, ..., yi™;

B) Ma}, Daj, Maj”*, Da;™.

6.46*. IIycte y® = (y¥, y®»), k=1, ..., n,— Hesanu-
CUMHO HOPMAJBHO paclpelielleHHbIe CJyYaiiHble BEKTODH,
My = a,, My® = a,, Dy =1 (i =1, 2), cov (31", 1) =
=px k=1, ..., n). lapauerpst p, mssecrrn. Haiitm:

a) OmEeHKE MaKCEMAJBHOTO OPaBLONOKOGUS ai, a3 mapa-
MeTpoB a1, az mo BeiGopke ¥V, ..., ¥™; .

6) omenKy MaKCAMAJIBHOTO HPaBAONOXOOHA a;” mapamer-
‘pa a, mo BrGopre iV, ..., ¥}

B) Maj, Maj®, Daj, Da;™;

r) fmoxasaTh, 4TO Da; < Day”.

6.17*. Pemuth sagauy 6.16 B ciydae, Korga H3BECTHO,
410 TapaMeTp @, = Myt = 0.

6.18. Iycts &, ..., .Ew HeBAaBHCHMBIE CIydYailHsle Beju-
4AHEI, PABEOMEPHO pacupelesieHHble B 06aacTH Ge R Jlan

ONeHmBalHBA HHTErpajda & =1 ... j f(@)dzy ., dtn(z =
G
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== (Z1, +++, Zn)) D0 MeTORy Monte-Kapao HCIONTH3YETCA Beld-
m

amma M, =— 3 f ().
1

=1
a) Haittm M1, D, ‘
- 6) Ilocrponts mecmemerHyIO ouenky b*? mmcnepcmm
Df(§:) mo peanmsamuam f(Ei), ..., f(Em).

B) IIpeamomaras, wuro Cen 5]‘4 (¥) dzy o .. dzg << 00,
G

IOCTPOUTE DDA 7% —> °° ACHMITOTHIECKH TOBEPHTENLHBIN WH-
TE€PBAIL A @ C JOBEPUTONLHOH BEPOATHOCTHIO 1— 20,
6.19. Insn Bemwamusr A = g + Ba + yb nonyuens omenrm

Ar = a + Bz; + yz,, Az* = a + Pz, + vz,

rae o, B, Y — m3BecTHHIE HOCTOSHHEIE, Z1, %2, Z3 — HE3aBUCH-
MBIE  OHEHKHM HEH3BECTHBIX mNapaMeTpoB: Mzz;=05b, Mz, ==
= Mzy=a; Dz; = o}, i=1, 2, 3. HomgoGpars mocrosHuEIe
€1, C2 Tak, 4ToGnr omenka A* — ¢, A7 + ¢, 43  Gsuta me-
CMEIIEHHON W WMela CPef: HeCMeImeHHBIX OIEHOK HAUMEHB-
Wy IUCHepeuio.

6.20*, Tycrs 2y, 29, 253 — HeCMEIIeHHble OLEHKHN IapaMeT-
pa a; Dzi=1 (i=1, 2, 3), cov(z, 22)=1p, cov(z;, 23)=0
(i=1, 2). Haiitn HECMEMPHHYI0 JIUNEHHYI0 OLEHKY 2 ==
= €121 + Co29 + €323 TlapaMeTpa @ ¢ HamMEHbIIEH BO3MOMHOR
AnCIepCHeil W MUCHePCHI0 5Tofl OHeHKwm. Paccmorpers cay-
vam: a) lpl <1,6) p=—1,8) p=1.

6.21. Oymrxnna y = Az N3MEPEHA B TOUKAX 1, v.., Tm.
Ilycts peaynbraTst maMepemmit apisiorcs peammsanmeli me~
8aBHCUMBIX CHyYailHBIX BeJmYMH i, J2 ..., Jn, ¥ HOTOpBHIX
Mg( =Yi= Ax{, Dg( = 0'2 < o0 (i = 1., 2, .oy n). HﬂﬁTE!

a) omenkry 4, napamerpa A, mCHONB3yA MeTOn HANMOHE-
HIEX KBAJADATOB, T. . MUHHMH3HDYA mo A BEIDQIKCHUO

n
1(4) = 3} (7,— daiy
6) M4,, D4y,
Horasats, uTo omemra A COCTOATENbHA, ecan X2 =—
n

= 2 2} 00 mpE n—> oo,
=1

6.22*, TIposeneno n usMepennii smavenmit pymxmmm y =
= Az u ee aprymenta z. IIycts pesyabratsr H3MepeHuii aB-
JIATCA peanu3anmeidl n He3aBUCHMBIX ABYMEDHEBIX cnyuailmprx
BekT0poB (%4, 7)) (i=1, ..., n), y KOTODBIX KOOPXHHATHI
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HesaBHCHMEL, -MT, = 2y, M= yi = Az, DZ =0¢?% Dji=d%
Haiita: - Ry o ;
%
a) ouenky A, mapamerpa A,., MOHEMEUSEPYA MO An
Zi, ..., &, BBIPAKCHUE : .

I (A9 LTI Zn) = ;1 (y{ - Axi)z + ‘IZ (xi - m’i)z‘
. = =

x
6) Ilorasath, 4TO OLEHKA A, cocTofiTellbHA, €CJIA NPH
n —r o

n
2 2 2
X = 2 ;> 00, n/X5—0.

i=1
6.23. O@ynknua y = Az maMepena n; pas B TOUKe Zi, ...
vew N, pa3 B TOUKe &y IIycThb pe3ynbTaTHl H3MepeHME Yy
(j=1,...,n,i=1, ... k) HexOppeINpPOBAHEl M HMEIOT BHJ

Yy = Axi -+ 64;,

e M8y =0, D8, = o%

a) Haittm omemky A* napamerpa A, WCHONB3YA METOR
HaEMEHBIIAX KBAJpaTOB, T. €. MEAMMEBEPYs mo A BHIpa-
JKeHUE

6) Haittu MA* m DA*
6.24. B npensiayeil sagave 0603HAIAM

n.i

- 1 .

yi=7i.21yw i=1,...,k
]=

Tomo6paTh Ci, . . ., €4 TAK, ITO0HI OIEHKA
A¥=ci1t et ... Tl

GLila HECMEINeHHOl U uMesNa HamMeHbHIylo mucmepcmio. Haii-
ta DA* npm mauiydmeM BHIGOPE Ci, €2, ««o Cae

6.25. V3 ypusi, copepmameit N Genblx W 9epHBIX MIAPOB,
nponspofmTcA BHIOOpKA ofbeMa R C BO3BPAIIEHHEM. IIyers
ll, — umcdo Genbix WApoB B BHIOODPKe, a M — memspecTHO®
queso Geamx mapoB B ypHe. Jlig ONEHKA BETAYUHBl p ==
= M/N mcnoibsyerca CTATHCTHKA Pn = pu/n. Haitrn Mp';”)
Dpn. ’
6.26. 13 ypumsl, conep:xameis N GesEIX W HePHEIX [IApOB,
mpom3BofuTCA BEIGOPKa ofbeMa n (€3 BO3BPAINEHNL Ilycts
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Rn — 9ECH0 Geswix mapoB B BHOOpPKe, a M — memaBecTHOE
HavajbHOe wHCHO Gensix miapoB B ypue. [liasa ouenks se-
¥
nnYEEbl p = M/N wucnmonb3yercsa craTHCTHKA Pn = pp/n.
H w M *% D *%
ailtu Mp,,", Dp,",
6.27. Jlns cpaBHeHHA ToWHOCTH ONEHOK Py DY, onpene-

meHHEbX B sanavax 6.25, 6.26, maitrm lim (Dp,*/Dpk) B

CAeAYIOMX CAYHYaAX: a) n-—>oo, —;{,—-—»y O<y<< o)
6) n—oc0, n/N -0, .

6.28. s ypmm, comepmameil memssecTHOe wWHCIO Iapos
N (mapel samymepopansl), TpOH3BOHATCA BHIGODKa o0LeMa

n ¢ BosppamenneM. [{ns onemkm umcia N mcmoansyerca Be-
amumpa 1/m,, rae

N
1
ﬂn=mglgk(gk—1),

E» — 9ncno mosBienmit wapa ¢ HoMepom k B BeIGOpKe. Haii-
™ Mn, @ acEMOTOTHYeCKYH (opMyny s Dn. upm n,
N — o, n/N - ae(0, o), ‘

6.29*, IIycts 21, < ... < Z(n) — BapUANMOHHBI pag, mo-
CTPOeHHEI! [0 BBHIGODKE Zy, ..., Zn, I7le %, HE3aBUCHAMBI H
paBHOMEDHO pacOpeienenn Ha oTpeske [a, b). fAsnaworca am
ouenkn a* =z, b* =z, HecMeNEeHHbHIMH ONEHKAME & m
b? Haiita Ma*, Mb*, Da*, Db*, cov(a*, b*).

6.30%. IIycte  z() Sz <...< Z(n) — BapPHAIMOHHEIA
pAn, MOCTPOEHHBI# NO BLIOOpKE Zy, Zg, ..., Zn, T8 I, He-
3aBHCHMbl U HMeN0T HOKa3aTelbHOE DaCIpefeeHNe ¢ IIOT-
HocTeIo p(z)=ae™*® (2>0). Haiite Mz, Mz, Dz,
Dz (n), cOV(z(1), Z(my).

6.31. Iyers 2, S zp) <., < Z(n) — BAPHANMOHHBIH psf,

OOCTPOCHHBIE 1O BEIGOPKe Z1, X3, ..., Ta. IlomomM
P B e of = X + 2
1 = X == " y 2 = ——2—-—-—0

Haiitn MO}, DO; (k =1, 2), ccnm:
' a) BRIONHEHH ycioBus sagaum 6.29,
6) BrImonHeHsl ycaosus 3amaun 6.30.
6.32. Ilycts 21, < (9, €... < (s, — BapHanmOBHELE pan,

HOCTPoenHbIil mo BEIGOPKE 7|, Zg, .. ¢y Zn, TI€ T, HE3ABUCHMEL
B AMEIOT [UIOTHOCTh DpacHpelelieHNsa, PaBHYIO e*~* apn x =
=c¢> 0. fleanerca nm ouenka c* = Z() — -~ HecMemenHoii

B cocToaTenpHOH onenkoil ¢? Haiitm Mc*, Dc*,
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-~ 6.33. UrobH  onenuTh MEPHRY KoOJbIa, '00pasoBAHHOrO
IByMs OKPYHOCTAMH ¢ OGImHM NEHTPOM, H3MEDPAIHCH HX
paamycst R @ r, T. e. 6blma ImosydeHa BBHIOODKA Y1, « .. Yny
Zl, .., &y, 00pasoBaHHA# HE3ABUCHMBIMEH CIYYaHHEIMH - Be-
JAMUYMHAMH, KOTODPhE MMEIOT HOPMalbHBIe pacUpefielleHHd ©
My;=R, Mz;=r (R>r), Dey=Dy, =02, i=1, 2, ..., n.
Oycts Z=(z1+...+2.)/n v J=(p+...+y.)/n. daa
omeHok d =y — %, a* =max (0, § —¥) IMEPHHE KOJNbIA @ =
= R —r naiita: Ma, Ma*, YM(a@ —a)?, YM(a* —a)? Brrunc-
auTh 31w Benmumesl opu R = 1001 m., r = 1000 m., 0 =10 m.,
n = 200.

6.34. Hesasmeuusie ma6monenss 0,..., 0, mmeor mHey
M3BECTHHI® MaTeMaTHueckwe oxmpamgs MO} = 0; m usse-
craste nuenepenn DO = o}, i=1, ..., n. [laa onesku ju-
neiinoit koMmOmmamumm [ =¢0,+...+ ¢.0,. ¢ BagaEEEIMEH
Cly « ++y Cn HCIIONB3YIOTCH CTATHCTHRE

Iy=1¢07 + ... +cnby (ASNKn).

a) Jloxasars, uto I, — mecMemenuas, a Iy npu N <n —
cMemeHnHas oneHnka I.

6) Haiitau M (Iy—I)% Ilpm KakumX yCHOBHAX CPeIHEKBA-
paTHiecKoe OTHIOHEHHWEe CMEINeHHOH oNmeBKA I.-; MeHbIN®
CPeHeKBA[PAaTHYECKOr0 OTKIOHEHHS HEeCMEINeHHOR oIen-
Ka I,?

6.35. Ucoonp3ys kpuTepuit ¥Z, IpoBepuUTH TANOTEY O TOM,
uro BHIGOpKaA, NoxyvyenHas B 3afade 6.9, coorsercrTByer pas-
HOMepHOMY pacnpegnesnenuio Ha ortpeske [0, 1]. Yposens 3ma-
gumocT o = 0, :

6.36. Mcnoabaya xputepuii 42, IPOBEPATh THIOTE3Y O TOM,
wro BHIOOpKa, monydennas B 3ajgagse 6.10, coorercTByeT
HOPMAaJbHOMY paclpejieJleHHI0; HapaMeTPHl ¢ B G CYHTATh
HeH3BECTHHIMU. Y POBEHD 3HAYUMOCTHE HON0KUTH paBHEIM 0,05.

6.37. Haiitn crartuctury v, kpurepms Heitmanma — Ilmp-
COHa JJA pasiudenus: mo BhGOpKe Zi, ..., T, THIOTE3

Hy: z, pacmpeneliieHs ROPMaJbHO ¢ mapamerpamu (ai, ¢°),

Hj: z, pacnpefieieBs HOPMaJIbHO ¢ mapaMerpamu (ag, 0%).

6.38. Haiitm cratmcTuKy T, Kpurepua Heiimana — Ilup-
coHa JJs pas3JmueHus IO BHIOOPKE Zi, ..., Tn PHLOTE3

Hy: Ploy=i)=p, i=1,2,...,N,

Hy Play =1 =p{”, i=1,2,...,N.

6.39*, Cratucrora &, opu rmmotese H;, (i=1, 2) nmMeer
HOpMaJbHOE pacupefenenue ¢ ME, = nay, DE, = nol; a1 < a.
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Tunoresa Hy; mpuuuMaercs, ecam &, > C, B TPOTABHOM CJIy-
uae upaaEMaercss H;. Haditm: a) mocrosmmyio C = C, rag,
uroGsl ommGKa 1-ro poma Gbiia pasma a; 6) dopmyay, cBa-
shiBaiomylo omubkn 1-ro m 2-ro poma o m B.; B) lim B,
Xnpn n - o, g, == const > 0. :

6.40*. Ilycts zy, ..., . — BeiGopra. Tmmoresa H, co-
CTOAT B TOM, YTO Z; PaBHOMEDHO PACIpejeNeHH HA WHTEp-
Baxe (0, 1) m mesasmcumsi, a runoresa Hy — B TOM, UTO I
HEe33BUCHMEl H HMEIOT HEUPepHBHO puddepeHnupyemyio
IIOTHOCTE  pacmpefenenus g(z); g(z)# 1 mpn 0 <2 <1,
g(z)=0 mpu z &[0, 1]. PazoGrem [0, 1) ma N noxymnrep-

1 1 2 N—1

BaJIOB [O, T)’ ['TV—’ TV—), ey [—N—, 1) m 0003HauNM Yepes
Mo UMCII0 MOJYHHTEPBAJIOB, B KOTOPHIE HE IONAJ0 HE ONHO W3
snavenuit z. Ilpm runoresax Hy w H,; maiith q;=
= lim (Mpo/N), j = 1, 2, xorna n/N - y €(0, ©), n, N - oo,

6.41. TIyers 0 < 1) < 19 <<...— HONOMEHUS TOUEK oyac-
COHOBCKOTO TOTOKA ¢ HEHM3BECTHOII WHTEHCUBHOCTHIO A. Haii-
TH: ) OIEHKY MaKCHMAIBHOIo npasgononobua An napamer-
pa A, HOCTPOGHHYIO MO Ti, ..., T.; 6) MA;, DAr,

6.42. Tlycts 712(f) — umco mepexoxos B memm Mapxosa,
ompenenenHoi B 3amave 5.82, m3 cocrommua 1 B cocromame 2

8a BpeMsd I.
t ., (1
a) Haiita limMT”—()m limD”T()m
00 t>00

6) fBuserca sm BemmummEa T)2(t)/t cocTomTeNBHON omen-
KOl mapaMerpa Yy = =t p IpE t—oco?



Yacte II. YRKASAHNA

I'masa 1

1.3. IlpeamooOKATH, YTO BCe PACIONOIREHHs KHHT PaBHOBODOATHEL
Hafity umcno pacmoiozKeHHH KHUT ¢ (PHKCHPOBAHHEIM PACHOJNOKOHHEM
TPeXTOMHHEKA. .

1.4. 3a MHOMKecTBO Q NPWHATH MHOM{ECTBO BCEX NOCJIE0BATElb-
HOCTel JAHEH 3, COCTABJGHHBIX H3 cHUMBONOB I — «repl», P — «pe-
LIETKAY.

1.8. Jlns1 npocTOTH CUATATh, YTO B Kaykpoi Oyksemuoil cepuu mMe-
o1ca sBee 10¢ Homepos or 0000 mo 9999. (Ha camom geine momep 0000
He Bhigaercsa. Kpome Toro, B HEKOTODHIX CepHAX HE BCe HOMepa BHI-
[AHBIL, 8 YacTh HOMEPOB OTCYTCTBYeT B CBA3H CO CHATHEM aBTOMOOWIA
¢ yuera.)

1.10. NonomxuM A; = {BeIGpanmtoe aucio ¢ fenmvcA ma ai}. Boc-
[OJIL30BATHCA TCM, 9TO

[ R (R
P{ n Ai}=P{ U Ai}=1—P{ U Ai}.
i=1 1=1 i=1
Jlamee npumennts Qopmyny (1.12).
1.11. TlockoubKy .a* = 1 (mod 10) Torga m TOABKO TOrga, KOrma

a=1(mod 10) mim ¢ = 9(mod 10), wajgo HOACUMTATH CPEAH HUCE]
1, 2, ..., N wucao rTex, KOTODhe B JeCATHYHOW 3aMUCH OKAHYUBAIOTCA
pa 1 nam 9. Honomus N = 10k -+ [, paccMOoTpeTh cleAylomue CiAydau:
1l=01<I<91=09

1.12. Ecam cpemm gucesx 1, ..., N eCTb poBHO m 9nces, AANIKX
Ipn AcNeHAW HA T OCTATOK ¢, T0 (m— ) r+g<N<mr+gq, 1. &
mr<N+r—g<<(m+1r

1.14. BeeneM o6o3HaueHnA UIA CIAEAYIOMUX COOBITHIL:

Ay = {& penurca ma k},
By = {n peamrca Ha k},
Cy = {qmcna § u v B3auMHO IPOCTHI}.
Torpa EN—: U . (Apﬂ Bp), e oO0bepuneRHe Oeperca mo BeeM
2<p< _
IpOCTHM YKCJAaM p, He mpesocxopsmuM N, Bepostaocts P (C ) Ba-
xomurea uo ¢gopmyae (1.12). Bocmoab3oBaTbCfl peimIeHneM 3ajaud
1.10 n papeHCTBOM Apin Ap2ﬂ “ee ﬂApr = A'Pl’r"zmpr’ BEPHBIM JUIA
1

AOOHX  TPOCTHX Py < Py <ivus < Ppe [loxkazaTb, 4rO m _—

00
>

- n2 '
n=1
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21 1,15, HcroMas BepoATHOCTL py = An/N?, rie Ay — 9HCI0 TOUER
IUIOCKOCTH € HEJBIMA KOOpAWHATAMHA (I, y), YAOBICTBOPHIOMMMA YyC-

n
aosEaM 2 2= 1, y =1, 2?4 y? << N% Ilokasars, u9To Ay ~ T N® npu
N-—>oo,
116, Ymecao § -+ n Gymer (n— k- 1)-8HauEEIM TOrMA H TONBKO
TOrAa, KOrga )
0P B+ <103, O0<Ek<<n, $))

A
7,k
DOBTOMY Pp_pq == o2n » TRe An, p — 9ACIO TOYEK IIOCKOCTH ¢ Ie-

ALIME KOOpAUHATaMA (7, y), 0 << 2, y < 10" — 1, 1A KOTOPHIX BHIMON-
HeHEl HepaseHCTBa (1).

1.17. Tlpomssenenne & u n Gyner (27 — k)-BHAYHEIM TOTAA. M TOJL-
KO TOrfa, KOrja

1Al < By < 10Th, (1)

B
n,k
noaToMy Pzn_k = ‘Im—nl rae Bn, &k — YHCJO TOYCK HJOCKOCTHA ¢ IeJbl-

Mu kooppumaramu (z, y), 0 <<z, y << 10" — 1, qusn KoTopHX cnpasen-
nuBhl HepaBeHcrBa (1°). Ilokasarb, uto Bu x ~ Bi-10" mpm n—> oo,
rae Bx —niomaps wacT® epumHAgHOrO KBajparta 0 <C z, y<<1, naa
KOODIMHAT (7, y) TOUEK KOTOPOii CHpaBeANMBH HepaBemctpa 10~h—! <
< zy << 1073,

1.18, IlpencraBuTh yKABaHHYH PA3HOCTD BEDOATHOCTEH B BUNE

M
2 (P (X5 e X = 4) P (X0 X = 4)), @
=1

yGeamTHCA B TOM, UTO MgC;‘v, 4YTO BHAYEHUA CJATaeMHX B CyM-

Me (%) He BaBHCAT OT i, M ONEHHTH CIATaeMble B (%) CBepXy H CHH3Y.
1.19. Pasnocts X2 — Y2 pesurca Ha 2 TOr7a W TONBKO TOTHA, KO-
ma gernocts X m Y ofgmmarosa; X? — Y2 mesqutca Ha 3 TOTA B TOJBKO
TOrAa, korAa X ® Y opmospeMerHo aufo feasrcs, amGo He HenAT-
cq Ha 3. ’
1.20. pu &k = 2, 3, 5 mMeem

{X*— Y'=0(mod %)} = (X, Y = O(mod %)} U {X, ¥ =0 (mod &)}.
) 1.21. Boipecrm w3 Maisoli Teopemtr MepMma, 4o 4
{Xr=! — Y?P-! = 0(mod p)} =

= {X, Y = 0(mod p)} U {X, ¥ =& 0(mod p)}.

1.22. Ytoler mony+urh sBurte opMydsl s YK&3aHHBIX B YCJO-
BNA Bepom‘ﬂoc'reﬁ, BOCIIOJb30BATLECA COOTHOUICHUAMHA

{X*+ ¥ = O(mod 3)} =
= {X, Y = 0(mod 3)} U {X =1, ¥ = —1(mod 3)} ¢
U{X = —1, ¥ = 1(mod 3)},
{X* + Y3 == O(mod 7)} = '
={X, Y=0nmd N} U{Xe¥,YeM}U{XeaM, Y= M)
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rge M, — MHOKecTBO Bcox umcen swna Tk -1, Tk 42, Tk + 4, M, —
MHOMKECTRO BCeX wmced supa 7k -3, 7k 45, Tk + 6. [lnsa morasarenn-
CcTBA HCpaBeHCTBA -1pd N > 7 BOCIONB30BATHCA TeM, 4T0 a?fd —1']
swuv<<afhnpy u+ v=oa, |u—v| <2 Mpur 4 < N < 7 mepanencr<
BO IIPOBEPSETCA HENOCPEJACTBEHHO € IOMOINLI0 ABHBIX (POPMy..
1.23. MHOkectBy A {1, ..., N} B3anMHO O/HO3HAYHO COOTBET-

CTRYeT cocTapieHHas Wa Eymedl W envmmm crpoka z4 = (24, ..,
v TX), ThE 2t =1, ecn i A, m 2t =0, ectnm It 4; a cay-
9aHAKM ITOIMHOMKECTBAM A1' A2C {1, ..., N} coorsercTByeT mnapa

A; A, Ag A; A, 4,
CTPOK z 1, 2 %, anemeHTH z; 1, ..., 2T, 2,2, ..., Zy® KOTODHIX He-

SaBHCHME M OpHHENMAKT 3HaueHus O m 1 ¢ BeposaTHocTHIO 1/2, Ha-
KOHeI, A A
{404, =g}y ={a 14221, 1=1, ..., N}

1.24. Cm. yrasamme k sajmaue 1.23, MmoswectBa Ay, ..., A, momap-
A A
HO He IepecekaioTes, ecim ;- ...+ z; <1 npu Beex (e
{1 .., N}

, N}.

1.25, Pa30nuTs yxazangmoe B YCAOBHM 327aYd Co0mTHe Ta Helepe-
ceranmueca coOLlTuA MO 3mavdeHMAM pasHocreit E3— & = E;— &3 o
N — M = N2 — Ns.

1.26. B nm. B) m r) Halit® BEPOATHOCTE NPOTHBONONOMHBIX CO<
onrTmit. :

1.27. a) Bamerurs, uro {Xi4...4 Xpm =k} = {(N—X)+...
o (N = Xp) = mN = k). t b= —X)

6) Yumero (14 N)™ bétm) TAKNX HAGOPOB Z1y ov vy Tm = {0, ... N},
910 #1 ...+ Zm = k, pasno Koopdunmenty mpzm z* B (1424 ..,

(.1 N+1)'m .

v, Nym M=z

ses ~- 2 ) = _(T“’-')‘;l"'—. Ilanee BOCHONB30BATHCA pasioxenneM
-2z

dyErOum (1 — z)~™ B cremennoit papm.
1.28. Cm. yxasanue K sagawe 1.8, YGeImTeCA B TOM, 9TO PABHO-
* BODOATHHIA BHIGop HoMepa asToMOOmiIA w8 MuOMecTBa 10° moMepos
or 0000 mo 9999 sxeuBamenTen BEIGODPY umcen Xi, Xo, Xs X4 W3 MHO~

mecrsa 0, 1, ..., 9 mo cxeMe DABHOBEDOATHOrO BEIGOpA € RO3BpAIIe-
HueM. BocnoassoBaThea pasencTBOM

18
P{X1+X2=X3+X4}=k§OP{X1+X2=X3+X4=k}=

18
1
= 2 W I{(xl' Loy Tg 3’4): e 0,1,..., 9, z1+$2=z3+$4=k}l=
k=0
18

1
= 2 T@Tl {(xl’ 32): 1’1 r’z 6{09 11 o0y 9}1 xl + 1:2 = k} I2
k=0
m T 9TO corjacuo samage 1.27
RN HE NN 0, 1,000, 2, +2,= k} | =
= Chin(n,18—ky+1 = 1 -+ min (&, 18 —&).
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1.29, Cm. yrasanme x safage 1.28,

1.32, 2) Haiitm BepOATHOCTh HPOTHBOTONOMKHOIO COGEITHS A4, co-
CTORIIETO B TOM, 9TO XOTA GBI OfuH HoMep He momsuica, CoGpirme A
UpeACTaBATH B Bufie A = A, U... U 4w, e 4s (k= 1, voyy N) —co-
ObiTie, COCTOAMIE B TOM, 4TO IIAP ¢ HOMEPOM % He MOSBHICH.

1.35. BocnonpsoBarsca paBeHCTBOM

Ploy, <= < <z =P E <z <<z

npu 06X NONAPHO PASKUIHBIX
Wiy oot {1, 2., b+ 1},

1.36. Haittm BeposrmoCTE OPOTHBOTIONOKHOTG COOBITHS, COCTOMI[O-
TO B TOM, 9T0 B OTOOPAHHHIX HANKAX CONCPRATCH neaukoM juGo ABe
pyxonucm, 160 poBHO OXHA.

7. B ycuaoBmm me yrasamm wmcaa JHEHIMH ¥ MYKYEH Cpefn
rocTeidl. 3anava mMeeT TPHEBHMAILHOE pemenwe, ecin STH 9HCIA He PaB-
HH RpYyr Apyry. Ecam me cpemm rocreir myeeres n EHINAE B 1 My
B, T0 JUisl MOACYETa MCKOMON BEDPOATHOCTH MOIKHO BOCHOJb30BATHCH
Gopmymnoii P(A U B) = P(4) + P(B) —P(AB), rpe 4 — {«napsr» sa-
HuMalor mecra (4, 2), (3, 4), ... (2n — 1, 2rn)} (opm mewoTopoit Hy-
MEpalmm MeCr mo kpyry), B = {«maps» sammmaior Mecta (2, 3),
(45), ..., (2n—2, 2 1), @r, 1)}

1.38. IMlecrs HOMepoB, BEImegmAX B THPA:K, BHIOmparorca 6ea Bo3-
Bpamenud u3 49 HoMepo. Ipepnonosmy, 4T0 Bce BoaMOmHEIE mec-
TepKH HOMEDOB DaBHOBEPOATHL Ecaum Ha nammoi KapTOYKe pPOBHO
3 HOMepa coBmapmyr ¢ HOMEDAMU, BHINEAIIEMHE B THDaM, TO HO NAH-
HOH KapTOYKe HIrpok DONY9YMT MUHMMAJNLHEIR BEIATPHmL. Haifitwh Bepo-
ATHOCTH COORITHA Ay, COCTOAIIETo B TOM, 9TO Ha KamJOH KapTroure
yrajiano poBHO 3 ROMepa, mpmueM k == 0, 1, 2, 3 yranagmnx HOMEPOB
ABJIAOTCA OOIEMA [T IBYX KapTOuex.

1.39. Hymxmo camrars PaBHOBEPOATHLIMA BCe 034 pacnonoskenuit
AByx Jnameil. Haiitm Beposrmocts IPOTHBOIONOKHEOTO COOBITHSA,

1.40. Tansu me yrpomaior APYT APYTY, €CAM BCE OHM CTOAT Ha pas-
HBIX T'OPH3OHTANAX W BEPTHKAIAX. Buibparts cmauana k& ropusonranel
n k BepTHRaNeH, a sateM u3 k? RieTOR Ha ¥X nepeceYeRHMm BLIOpaTh k
KIETOK, yIOBAETBOPAIOIIMX HYKHOMY YCIOBHIO,

1.42, Paccmorpers BCe MCXOMLI IEPBHIX k HIPOCMOTPOB KapMAaHOB.
1.46. Bocnonnaosatnés PaBeHCTBAMH BHAA

3
1
Pla<p) =+ E Ko, <byl
ig,ige=1

rae x{e < b} =1, ecnm a < b, w yfa < b} = 0 B npormBROM cayuqae,
147, Cm. yxasauus K zapgage 1.46, 3aMeTnth, uTO0 LpE MOGHX
ity &g, I3

% (aii<bi2} 4% {b12 <ci3l + % {cia <ai1} <2,

1.48. Cm. yrasammsa x sagawe 1.46.

149, Cm. yrasamusn k sagaue 147,

1.50. 3) Pacemorpers sauommenms ABYX TWIIOB: &) B OfHOH H3
A9eeR der gacTHdl, B [BYX Adeiigax — o ABe 9acTHOsl B B (N - 3)
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fAvelikax — no oxHoil; 6) B OfHON M3 AveeR HeT YacTHI; B OfHOMH —
Tpa wactunsl B B (N — 2) Avelikax — 00 ORHOMA 9acTROE.

4) HaiitA BEepOATHOCTh NPOTHBONOJIOMKHOrO coGpiTad,

1.51. Hycrs A; — coGriTAe, COCTOANICe B TOM, UTO i-A A4elka oc-
ranach nyctoit. Haiitn P(4, U 42U ... U 4n).

1.52. Paccmorpers crpoxu u3 N 4 n—1 caMBoJOB: n FacTuy M
N — 1 (ueperopoflok» Me:pmy Adefiramm. UmCio Takmx CTPOK COBOA-
Haer, OYeBMIHO, ¢ UHCIOM NPe[CTAaBACHHE 9MCIa n B BEAe n =TI -+
4 ry+. ..+ rn, TG BCe rp == 0 — medible YACHA.

1) Co6rrTme po == 0 mPOMCXOMAT TOTAA W TOJNBKO TOIAA, KOTAa BCO
ry > 1. Ymeno mabopos (ry, ... I'n), YAOBAeTBODAIOIHEX 3TOMY YGJI0-
BHIO, PABHO WHCAY Hpe[CTABIeHRH wacia n— N B BAJge n—N=
=r—1D+...+(x—1),me n—1=0

2) ®urcmposars OyCTy0 AYeliKy, a B OCTANBHBIX Pa3MeCTHUTH 1a-
CTHOE, KAk B m.1).

1.53. a) Uucio Takmx BApHMAHTOB DasMeNIeHWS n 9eJIOBeK B PAAY
m3 N Kpecel, KOIrfla HEKaKme 2 WENOBeKa He CHIAT PAJOM, eCTh IpO-
ussefenne n! ® uWexa pemenuii ypaBHeHHMA Zo+ Tyt ...t Tn =
=N—r-2 B HeaplX MNOAOMKHUTENBLHBIX uYmcIax (z¢— PacCTOAHHA
MekAy samaTeiMA  kpecaamnd, 0 << i<C n). Iocmepmee 4dHCIO eCTb

N—n41- CM. yrasamua k safawe 1.52. _

6) Kassupii yeldoBeK WMeeT POBHO OJIHOTO COCEa TOIJa W TOJBKO
TOrJA, KOrha BCe CHMAT IApAMU, M30JMPOBAHHBIMA OJHA OT APYrOW.
[HosToMy mp¥ HedeTHOM n HCKOMasa BepoaTHocth pasna 0. Ilpum uer-
HOM 7 PacCcy’RAaTh aHAJOTHIHO T 4).

B) Ecim Dp, v — 9UCIO TAKNX CIOCOGOB pasMeIIEHNA n 4eJOBeK B
pAny m3 N Kpeced, KOrja BHINONHACTCA yCJIOBUe B), TO IPH YeTHOM N
wncio Dy, y PABHO HPOU3Be[eHNI0 2" ¥ YHCAA PasMeIIeHA# 7 TENOBOK
B N/2 rpecaax. Ilpm weaerrom N

Dn, N = Dn, N-—1 + nDn—l, N—1.

1.54. Mcmonb3oBaTh ykasanmst K sagave 1.53.

1.57. Tyers Aj — co0OnlTHe, cOocTOslee B TOM, 9TO B BhIOpanHON
noperanoske i i. Hatira P(4: U A U... U 4dn).

1.58. HaiiTy 9nCJIO NOCTAHOBOK G & Sn € M = k.

1.59. Jlas xasporo k== 2, ..., n HAiTH YHCIO DOACTAHOBOK U3 Sn,
cofleprRAIAX IeMerTH 1 1 2 B ONHOM LHKIe MIHHE k.

" X%y ocn]
1.60. a) Haiita amcio mOJCTAHOBOK B Kiacce 171272 ,..n "]
6) Ecim MCKAOYAT CIMHWIHBIA DHKI §—> i, TO HONyIHTCH MOA-

CTAaHOBKA M3 MHOKeCTBA [1a1 19% ee (n— 1)“”_1 .

B) [oxasars, 9r0 COORTHA i-—>j (Ge{1 2 ..., a)\{i}) pasno-
BEPOSITHEL

1.61. Vicmoan3oBaTk paBeHCTBA

m<a={<zn{i—t<zh
>z =E>2n{1—5>z2}

rae & — KoopAmHATa TOUKE A.

1.69. TposepuTs, 9TO reOMeTPUIECKOS MECTO TOICK, PachoNoKeH-
HEIX GKe K [pAaHuIe MHOIOYrONbHWKA, 9eM K ero JMaroHaiaM, co-
¢TOMT M3 PABHOOEPEHHHIX TPEYrOJIbHEKOB, OCTPOEHHEIX HA CTOPOUAX
MHOTOYrOJbHAKA KaK HA OCHOBAHHAX W AMEIOINUX OPH OCHOBAHAU yTI-
wel i/ (2n).
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1.70, YcranOBETH 8aBHCAMOCTE UHCNIA KOPHell OT 3HadeHuit MHOTO-
4jJeHa B TOYKAX MAKCHMYM& B MHHHMYMA. . L

1.74. IleETp MOHETH MOMKHO CYHTATH PAaBHOMEDHO pacupejieien-
OHIM B TOM k-yrONBHHWKE, B KOTODHI{ OH monal., MoHera He Bagener
TpPaHULY k-yroJbHEKAQ, €CAH IeHTDP OyAer OTfajieH OT Hee Ha PaccTos-
ume, Goupmee r. : i

1.72, Momera nmafaer repGoM BBepX, eCHE KOHeN BeKTOpA HOpMalm
pacuojiojkeH BHIOIe er0 HAJala, T. €, CEPeNUHHI CTOPOHBI MOHETHL €
repGoM.

1.73. Ilyers (p, @) — HOAADHBIe KOODAMHATHE CePeRAMHBI XOPHBI,
Bripaduts § wepes R u p.

1.78. HaTepecyomee HAac COOBITUOG ONHCHIBAETCA IMOAMHOMKECTBOM

4 = {(u, v): min(u, v) < t}.

1.79. Cnosa «cayuaitmo Gpocaerca» 3AeCh €CTECTBEHHO MOHEMATh
HaK CAyJaliHyi0 PABHOMEDHO PACHpPEJiesieHHYI OPHEeHTANUI0 IUJIHHJDA
OTHOCHTEJNHHO BePTUKAIBHOr0 HAUpaBlieHws,. Tak KaK OUIXHAD OfHO-
POLHEIH, TO WeHTP ONMCAHHOH BOKpPYr mero cdepsl coBmagaeT C €ro
nentpoM Taxectd, Imameap yumager Ha GOKOBYIO HOBEDXHOCTH, €CJIH
BeDPTUKAJBHEI HANPABJEHHBIA BHU3 H3 IEHTPA TAMECTH Jyd Iepece-
ger GOKOBYI0 MOBEPXHOCTHh. COOTBETCTBYIOIIasg BEPOATHOCTh HAXORHATCH
Kak OTHOIMEHW® ILIOmMAafu c(epHIecKOro TOsAca ONMCAHHON OKOJO IH-
anuApa cdepsl, OrPAHMYABAIONET0 OOKOBYI0 NOBEPXHOCTH HUJIMHADPA,
K IIomaam Bce# cdepst,

1.80. (CM. ykasamme K sapmaue 1.79.) BeposrHocTs TOrO, 4TO HA-
JWHADP yOajeT Ha KaKoe-TO OCHOBAHWE, NMPONOPHNHOHANBHA TEAeCHOMY
yriy, mOJ KOTODHIM 8TO OCHOBAHME BHJHO U3 HEHTPA TAMECTH.

1.81. (CMm, yxasamna x sagadam 1.79, 1.80.) I{enrp TamecTn Kouy-
€a PAcIoio’KeH HA €ro BBICOTEe Ha paccToAnuu h/4 oT ocHOBAmHUA.

1.82, (Cm. ykazamna k sajauyaMm 1.79, 1.80.) Haitru mentp tssmectd
HoJyIuapa W ONPefesuTh BeJIHUYHHY TEJNeCHOTO YIia, HOJ KOTOPHIM BHJ-
Ha IJIOCKas YacTh PAaHMNB MOJydiapa W3 LEHTPa THKEeCTH.

1.83. [onoxenme Gpyca ompefielfieTCs LOJOKEHHEM IPAMOYIOdb-
HUKA B ILNIOCKOM CeYeHUM, NepPHeHAmKYIApHOM ocm Opyca. Bpyc yma-
HeT Ha Ty TPaHb, KOTOPYI0 Hepeceder Jyd, HANPABICHHHI N0 BepTH-
KaJE BHH3 W3 [EHTpa TAeCcTH OpaAMoyrodbpHuHKa, (Cp. ¢ sagauamm
1.79, 1.80.) ‘

1.84. Ecta A maxoputca Mempay Sk # Sky1, T0 paccrogrue or 0 Ao
cropoR A ABC naxopgmrca s maTepnane (%/2, (k+ 1)/2), 1. e. A ABC
cofiep:uT BHYTPH ceba oxpy:mmoctm S; ¢ 1< i< [#%/2], naxommrea
BIYTPH OKpYHHOCTR Sy, & + 1 <$ i < n, m rpanrna A ABC uepecexaer
oxpyxHocTE Sy ¢ [£f2] < i k.

1.85, Haiitm n-MepHHIt 066eM Va(r) n-Mepuoro mapa papayca r,
BOCIONILBOBABIIACH PeKYPPeHTHOH dopMmyoit

Vn(r)= j‘jl Vn-.g(V"z—u2—vz)dudv=

I
7 b id

= 2n f Vo ( V,-2 . x2) dz = 2n S‘ uV, ., (u) du
0 0

u paseEcTBaME Vi(r) == 2r, Vy(r) = mr2, —
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Fxasa 2

2.3. BeposartrocTth BhIGopa mio0ofi samammoifi xkaproukm paBHa 0,01

2.6, Vcmonn3osaTh ompefiesieHNe YCAOBHOH BOPOATHOCTH H Pe3yib-
rar sagaqn 1.23.

2.7. Iyctb coGbrtue A¢ cOCTOMT B TOM, 9T0 i-f (i == 1, 2) CTyNeAT
BO3EMeT «xopommiiy Gmier. Ilomokury Q = {414, A4 A4, 4143},
P(41) = 1/5, P(d:]4:) = 4/24, P(4:|41) = 20/24. OTcoma OXHOBHATHO
OIPe/IeJIAIOTCH BEPOSTHOCTH JEMEHTAPHBIX COOBITHIL.

2.8. a) Hycrs cofsitme C; == {HosABIeHNe GeJOTO IIapa B i-M MCHbI
TaEuu} (HACOBITAHUSA C HEYeTHHIMH HOMEPAMH OTHOCATCA K BIPOKY, Ha-
yaBmemy mrpy); coGbitme A == {BRIUIDHII HIDOKA, HATABWIETO HUIDY}.
Bocnosassosarbess paBercrBaMi A4 = C) |J C1CoC5 A = C,Ca {) C,CC5C,,
6, B) Pemenue anaJormiHo a).

2.9. Iycrs DV (D(I”) — cOOHTHEe, COCTOANEe B TOM, 4To i-it
map 4epEHil (Genwi). BOCHOJIBS?YBaB]JJHOL dopmynoit (2.3), moxasars,
910 BCe COOHITHA Déli)Déz).. . DéN c e te, ... .fey=ME=
=0,1; i=1, ..., N) paseoBepoaruul. Ilostomy P(4,) = P(4)),
P (Bk,,) =P (31’2), P (Ck’l) =P (C1 2). BocnonpsoBaThcss paBEeHCTBAMH

= pp(2) . W n(2)

B, ,=DDP, ¢, ,=DWVDP.

» 2.10. Ifemouramm u3 OyKB K, %, 6 OygeM 0003EaYaTh NOABICHHO
KpacHOro, 4epHOro, 0esioro miapoB B MCHBITAHMAX, COOTBETCTBYIOUIHX

Mecty OyKBH B Hemouxe. HampmMmep, coGhitme kuw = {B 1-M mcmeITa-

HON HOHBHICA KPACHHIA INAap, BO 2-M — 9YepHBIA, B 3-M — YepHEIii}.
Hcnonbs3oBaTh paBeHCTBa

Ay == 6| uub | wnuub,
Ay = w6 |) wuub |J wuuuub,

B =k uk (Juur | uwur | vuuur | unuuus,

2.12. Pemaerca amanormgmo 2.10.

2.43. Pemaetca amajornaso 2.10. )

2.14, Hailtn BepOATHOCTSH TOIO, YTO [0 HOABIGHEA aBTOOyCa Mapi-
pyTa Homep 1 momBuTea =1, 2, ..., aBTOOYCOB PasHBIX MapmIPYTOS,

2.18. Micnonn3oBath paBencTBo AB J AB = A.

2.20, Tycrb (&1 ++ o En-1) — KOOPAAHATHL TOYKH, PABHOMEDPHO pac-
npefgenennoit B (n — 1)-meprom wybe {(z1, ... Za): 0S@i <,
i=1, ..., n—1}. PaccMoTpers coOmITHA

Al={§2<1/2}’ i=1!2?"'7n_1l

a={[T ;=1 <o}

j=1

2.21. Ipr n = 3 npunmcats BepoaTHOCTH 8 coObiTHAM 41454,

AAsAs, ..., A1A2As Tag, 9T00BI YCJIOBHA 3a[aYM BHIHOJIHAIMCH, HO €O-
Gmtun A, u A He Gbinn Obl He3aBUCHMBIMH.

k e
2.22. PaccMOTpeTh COBOKYIHOCTH co6m'rm?1{ n Ag i), g;=0 mnim
1

i=

2

1E=1, ..., k)}, rae A9 =4, AV =714,
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2.23. ComocraButh RUKAOMY cobbrTnio A < {1, 2, ..., n} = Q BeR«
TOp a4 & R", y kotoporo j-a (j = 1, ..., n) xoopamaara pasHa 0 (ecim
& A:) nnm Vp; (ecanm j & Aq). Ilepexoma x BewropaMm by, ... bre3
& R", OpTOroBaNLEBIM K ag == (Vp), ..., Vpa): b = a;—P(A{)a,
(i=1, ..., k), Dokasarh, urto coOwitua Ay, ..., A Iefiapuo He3ap#-
CuUMpl TOTHAA W TONBKO TOTAA, KOTHA BEKTOPSH! by, ... by IOIAPHO Op-
TOrOUAJILEBL

224, Mlyets Ay = {m3menme mpouuto i-io mpoBepry}, { = 1, 2. Ilo
yenosnto safaum coGeiTust 4, u Ay He3aBHCUMBI B 0GOMX chHydasnx.

2.25. 6) Bocuonszonathes nepasencrrom P(A,4,) < P (A1) + P(4y),
rae Ay w A, — cobeitas, cocrogmupe B TOM, uTo 1-it m 2t upnGops
Oynyr paborats.

2.26. VuacTHHK JoTepen NONyYaeT MUHHMANBHBI BHINIPHIN, eCIA
OH yrajaj poBNo 3 HOMepa, M KaKOH-Tu00 BHLIMIPEIL, €CIH YHCIO Yra-
AGUHLIX WM HOMepoB me MeHbine 3, lonomum A, = {k-ii yuacTEDK mO-
JY9aCT MUHAMANbHBIA BLIMTPHIM}, By = {k-ii y9acTHUK HDOAydUaET Ka=
Kofi-Go smmrpeim}, k == 1, 2. Haftrm P(4r), P(By), k=1, 2.

2.27, Honomum A™ = {k-it suesment He BBHIEN m3 crpos), A™® ==
= {k-# anemenut BHtmicH ua3 ctpoal), k=1, 2, ... 5. ITo YCJIOBUIO 32«
Haum cobwiTAs MI0Goro Hafopa, COCTABIEHHOro m3 coOsrThit AW, k ==
= 1,...,5,¢ DONapno PasIMIHEINT HHENEKCAMH, SIBIAIOTCH B3aUMHO He-
sasucoMmMu. OfosHauynM B coGpiTHe, COCTOSIIEe B TOM, 9TO MO ygacr«
Ky, coflepamieMy sJeMeHTH Ay, Ag A4 MOMKeT IPOXOJUTh TOK. Boce
TNONB30BATECA PaBEHCTBAME

B= (A1 [ A@)A® = AWA® J ADA@ 4,

C=AB403 () 4B 4B,

SaMeTEM, 9YTO AJIA BRUACJHCHHA BepoaTHOCTH P(B) HemocpefcTBenno
HCHONL30BATh PaBeHCTBO B == AMAM | ADAG gmempssa, Tak Koy
AMAD g ADAM) ge ABAAIOTCA HECOBMECTHHIME COOBLITHSIMAE.

2,28, Tonomum Aéi) == {opm i-M BHICTpeNe JoUymeHd mpoMax},

A(,” = {npm i-M BHCTpeNe mpomexoxuT momapamme}. Io yciaopuio 3a-
(n  (2) (n)

Jaum cobniTns Aei’y Ao,y ouny Aey (¢s=0,1; t=1, ..., n) B3anM-

1o mesasrcuMbl, Halitu BepoATmoOCTH TOro, 4ro GBLI0 Menbmre HByX

MonafaHnil. ‘

2.34. Tiyers € = {mspenwe, mOCTYIWBIIE® HA TPOBOPRY, YOBICT-
Bopser cranjapry}. B sanage 2.24 seraucienst neposrroctn P{A,4,|C},
P{4,4;|C}, rtne A, = {usgense DpomIc Tepsyid HpoBepry}, Ap =
= {n3jieme NPOIAO BTOPYIO NpOBeDLY}.

2.35. B) Ucmonn30BaTh paBeHcTBa

) M
(M—m)Ch =MC;_y, 3 Ch_ CN Ty =Ch_,.

me=(Q

2.37. Boenem cobeitna € == {nepeants Kpons Mosmo}, Ay = {no-
Hop umeeT i-10 rpynny kposn}, B; = {6oapHON HMeeT i-10 IPYIIY Kpo-
sn}. Haiirm P(4;), P(B;), P(C|B;) B mpenuonoskenn, 910 IPYLIEL KPO-
BN A0HOpa M GONBbHOTO HE3ABHCHME! H DPAacHpefeieHbl COrMACHO IpPH-
Be/(eNITOH B Bajjaue CTATHCTHK.

2.38. Ionosxnm C = {subpanua), B = {meperpes}. Haiira BEposAT=
HocTu coOwitait CB, CB, CB, CB,
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2.39. McnoabayeM Te e 0603HAUEHHUs, 9TO B YKasanmsaxX K 3afa¥e
2.38. Ilomomum P(BC) = z. Hairrn seposrnoctn cobmrnit BC, BC, Bc
kKak Qysknum ot z, P(B), P(C). Hokasars, uro 0< 2z < min (P(B),
P(C)).

2.40, Monoxnm A = {caydaiimo BmGpannan ypua cogepmur 2 Go-
apx u 3 wepHbX mapa}, B = {cayuaiigo BrIGpanuas ypua COJICPIRUT
1 Geamtit w 1 wepHsril map}, C == {n3 BHIGpauxoii ypner nasueden Oe-
anit map}. Wcnoansya yenoBme 34JauM, ONPeieaATh BEPOATHOCTH
P(4), P(B), P(C|A), P(C|B). )

5 42, BeepteM ciepylomnue obosuavenns cofmrtmit: A == {nmepefana
nocaegosarespnocTs AAAA}, B = {mepepana 10CHe0BATENLHOCTD
BBBB), C = {nepegana mnociefosarensrocts CCCC}, D = {npunsro
ABCA}. Tak xax npn npueme ABCA BMecro AAAA Oyksa A (1’)m31a HC-
1—a 1—a
RaKeHa ABa pasa, To Hymuo nonoxurs P {DjA}=a—— 35— &
Anasiornano onpesienaores reposrroctu P{D|B}, P{D|C}. Bocmomr3o-
BaTbca (opMyanoir Baiteca.
2.45, Tlyctb Agl)—(:on'me, COCTOsiiee B TOM, UTO i-i HIPOK
. {i=1,2) msBmer k Oenpix mapoB. V3 ycioBus 3agads eCTeCTBEINO
onpesensiiorcs  Bepoarroctw P {Aél)} (k=0,1,2), P {A,(f) ‘ AV}
(k=0,1; L =0, 1, 2). Haitrn P {4V ] 4{®}, k=0, 1, 2.

2.46, HaliTn BepOATHOCTH OPOTHBOIOJIOKIOTO COGBITHIL. .

2.50, HcxoMyo BepOATHOCTh MOKHO HAHTH, MCIONb3YA TO, 4TO AIA
aoboro sieMeHTa T &= S

P{.’t ¢ A|A2} =1 — P{x = A1A2} =1 — P{x (=] Al}P{x EAQ}

B 9T0 OTGOP pasubBIX BJIEMECHTOB B MHOMKecTBAa A¢ TPOUCXOLUT He-
"8aBHCUMO, -

251, Muosxecrsa 4y, ..., Ay NONAPHO HEe MEPECEKAIOTCH, €CIR KazK-
iniii plieMeRT z = § aAub0 He BKIWYAETCHA HE B OJNHO U3 I MHORECTB,
au0Go BKJIIOYAETCS POBHO B OJHO MHOMKECTBO.

2.52, Pemarh Tak ke, Kak H sajgauy 2.51.

2.53. a) Kansiii dsneMeHT 2 & S He3aBUCHMO OT OCTAJNBIBIX BKIIO-

| 4

gaercd B () A; ¢ Bepoarnoctblo p”, 6) Bocmomnzomarhca CoOTHOLIE-
i=1
r r .
puem U 4 = (1 4, u csecrn sajauy x I a).
i=1 i=1

2.54. Mopenplo HcCIeTyeMOro siBJIeHUJ MOKHO CYUTATh CXeMy
DGepryanun, O6osnaumM uepe3 A; COORITHe, COCTOSNIE® B TOM, 9YTO B
MOMEHT ¢ TO JOPOre MHUMO Iemiexoja Ipoe3sKaeT MammHa, &= 1, 2,
3, ... Cobrrtusg Ay, Ay, ... HesaBueuMsl, P(4¢)= p, P(A;)=1—p = q.
Bupazuts mrTepecylomue nac cobetua wepes Ay, Az, ... Hanpumep:

—— —
{nemexop ommpaer 4 ¢} = A132A3A4A5A0?17; MCIONLB0BATH B3a~
UMHYI0 HE3aBACUMOCTH COOBITHIL

2.55. PeaybTaTHBHEe NAPTUH PACCMATPHBATH KaK mcObiTanma Bep-
YN ¢ OJEHAKOBEIMYM BEPOATHOCTAME YMCXONOB.

2.56. TlocaenoBatedabuo o6pabarsiBaeMble eTANH 110 NPUHAIISIKHEO~
cta k 1-i mam 2-% rpynne ofpasynT cEMMeTpUYHYI0 oxeMy Bepmysim,
Co6biTHE, BEPOATHOCTH KOTOPOrO MBI MINEM, MOYKHO BAIMCAThL B BHIS
Am +C U Bm, +C, TA¢ Am,y=={H3 r- m Hepeeix Jeraieir B 1-10 eM~
KOCTh IIOTAN0 r jeTajleil, a Bo 2-10 monano m pfeTaneii}, Bm, = {u3
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7 4 m mepBHIX leTalledl BO 2-10 eMKOCTH MONaNo r neraneit, a B 1-10 ro-
nano m geragueit}, C == {(r + m + 1)-a getanb monana B 1-10 eMKOCTb}.
TpepnaraeMan 3agaua Asasetca nepedopMyInpoBKoil N3BeCTHON Bana-
uyn Banaxa (cm. [11]).

2.58. Bocroarsoratsea teopemoit Myaspa — Jlanmaca.,

2.59. BocroansoBateea upejennaoit TeopeMoii [Iyaccomna,

2.60, Vcnonssosats Teopemy llyaccoma.

2.61, Tlpu pemeunu 11, 0) BHIBECTH PABEHCTBO

P{|Eg— | <Ky =

__C;nm 2m m—1 1 m—k - 1) )))
~22_m‘(1+m<1+m(1’+‘“(1+w oo ]y

0 3aTeM TpEMeHHTH yrodHeHmyw Gopmyny Crupiamura And BHYHECIe-

§=2Mm M
npa 2 Come

~.. 2.63, WicnmossaoBath TeopeMy Myaspa — Jlannaca. B orseTe ocra«
BUTH 3HAKW, He MeHgOIuecs npu uaMeHeHnwd rpanmm 940, 1060 ma
~+ 1. (Cu. BBemienue  ra. 2, a Takmke sagaun 2.61, 2.62.)

2,64, Ilycte v — mopagkossniit momep 1025-ro wmena, Fedsmerocs
na 3, wn, — IUCN0 uUCed, NEJIAIMHUXCA HA 3, CPe[n MepPBHIX n 4ucen Tad-
Jaunsl. Vemonb3oraTh paBeHCTBO

P{’V = 2500} = P{u,z,;gg << 1025}.

ki Ee]

2.65. a) Mycts B rapaepofax mo z MecT; 0603HAYNM Uepe3 W TNC~
J0 map, BEIGpaBmmx rapjaepo6 ojaHoro Bxoxma; Torga 500 — p — gmeno
pap, BHIGpaBIIKX [pyroi raprepo6. Ucmoansysa rteopemy Myaspa —
Jlannaca, mogoOparh 2 TaK, 910G

P{2n < z, 1000 — 2 << z} = 0,99.

B orsere coxpanmTh pasymuoe umcio 3HaxoB, (CM. yxazamme R 3aja-
)

2.66. Bocmoxnzonarhea cxemoii Bepuynan ¢ n = 2500, p = 6/30 ==
=02, ¢ = 08.

2.72. PaccMoTpeTh BCe LEMOYRA HCXOMOB AAHHS! l, comepsxamuae k
YCOEeX0B, U3 KOTOPHIX OFHU CTOMT HA KOHIE HEMOYKM.

2.73. BocmonnsoBarhest cxeMmoit Bepryninm, B KOTOpO#l HCmBITAHE~
eM Apigerca Opocanue ABYX KoOCTell; 3a JBa MCXONA KajKAOFO WCILITA-
HUs UPUHATHL BHINIAICHUE WIN HeBHIMAgeHdue XoTa Onl ofHOR «B», Pac-
cMaTpuBaeMas cXeMa ABRJIASTCA 9acTHHM . caydaeM (2.15)—(2.17).

2.74, 3amymepyeMm noppsag Gpocanns Moiersi. Bpocammsa ¢ Hewer-
HBIMH TioMepaMd OPOWRBOLATCA [IOPBBIM WIPOKOM; OCTAJBLHEI® — BTO-
pouM, Ilycrs Cq — coGeiTie, cocrofmiee B TOM, 4T0 B i-M GpoCAHHM Bbi-
maj «repo».

a) CofriTie, COCTOAMECO B TOM, 4TO Hrpa 3aKOHYHTCA 1O 4-ro Gpo-
cagns, opeacraeragercs B Buge Cy {J C1Cs Y C1C:C3;

6), B) paccMaTDEBAKTCH AHANOTHIHO,

2.75. BepoATHOCTHOG HPOCTPAHCTBO OMNpefeNseTcs (opMyaaMu
(2.15)—(2.47) ¢ N =2, p, = p, ps = q. O6o3HAUNM paccMaTPHBaeMOe
cobpitie A, Ilososum B = {uyab BrepBble HOSBAJICH OPH %-M WCIhi~

rauun}, Torga P (4) = 2 P (ABh)‘
h=1
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2.76. (Cm. yrasamme ® sanmaue 2.75.) Herpynmo yCTamonuThb, 4To
paccmarpusaeMoe COObITHE MOMKET HPOHW30HTH JAIME B TOM CJIy3ae, Kor-
Ra pepBHle BAa WCOLITAHEA HPUBONAT K ABYM HYJISIM.

2.77, O6o3mayuM paccMarpmBaemoe coowrrme A. Vcxon i-ro menwi-
" ToERA iO wmm 1) ofozmagmM §4. J{asA yCHOBHBEIX BeposATHOCTEH po ==

= P{A |1 == 0}, p1 = P{4]§; == 1}, pu = P{4|&; = &2 = 1} momno,
noas3yacs GopMynoil IIONHOM BePOATHOCTH, COCTABUTH CHCTEMY JId-
mollunix ypaeHeHu#l. PemmB ee, HAXOREM Pyl = P{4} = ¢po + pp1.
[pu cocrapmeHnm CHCTEMEI HCIIONL30BATH PABEHCTBA BUJA

P{A81 =0, §s =1} = P{4|§; = 1} = p,,
P{A]E =1, 2 =0} = P{4[8s = 0} = p,, ...

2.78. Yncio efanun B n MCHHTARUAX OXeMH BepEyMIm ofHO3HAN-
HO 6jpefielideT HOJNOMKEHe YaCTANBL.

i. Haiitm BepogTHOCTL OPOTHBOHONOREOrO coGrrtmsa. Hempa-
BPEAbHAS Hepefada IOPOHCXOZMT B cAemylommx oxydasnx: K = {mcka-
MOHO He MeHee 4 3HAaKOB}, L = {fBa S8HAKA NPHEATO HPABHJIBLHO, & OC-
TalbHble BHAKHE OAMHAKOBH}, M == {ABa 8HAKA HPUHATO NPABHIABEO;
cpexl OCTAJLHEIX DOBHO /[BA OWHAKOBEIX; M8 ABYX Hap 9YacTHX BHa-
KOB BLIOMpaeTCs mapa HeBEPHO NPUHATHIX BHAKOB).

2.82, Bo3aMoxHE ABa HOAXONA.
i. BocnonpsoBarbes opMynaMu

nl

m,
P{En,l‘:mp ""E’n,NcmN}:’ T pll“.p'anN

mibe..my
(n=m1+ '0‘,+mN)9
(@, +F ..o +a)’ = Z L S

I 31‘ coe 5yl

2, Tonomum Bgi) = (B J}-M HcHHTAENH HOsBWICA HCX0X 1) ¢
BN = (g j-M wenmraHua Ee posgsuncsa mexon i), Torpa eofmrusm
a. .
B.Y, BS), eaes Béz) {¢; = 0,1) paamvmo mezasucouu u P {Bi”] = p,,
r {Bé”] .==p2+ vee +pN=1-—-p1,
2.33. Vicnonrzogary pemenne sagaum 2.82.

2.84, Pemaercsa amanormano 2.82,
£.85, Monomumd; = {{-1 suciira ecrauack mycroii}, Torga
B (h, N)=il= N Cal A, . N N A\,
{ # } 1€il<cu<€h\<<"7l\ o h jE(l.u.I\Z} J
N de{‘llnu;‘lh}

0es A

M3 pewenusa sajgaun 2.84 caenyer, wro

P A4, ... 4
{JEUQ...{V} 14, ‘h}
.’fa@{iinvh'lk}

COETalaeT ¢ BEPDOATHOCTLIO TOTO, NTO [OCAC PasMeDIeHUA n YACTHI HO
N — k saeiixaM, OTAWIHBEIM OT Iy, ..., i Cpeld PTUX MAYCEeK HeT Ly-
cTeiX. BocnoapzoBarscs pemenneM sagagn 1.38,
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2.86. OBosuaumm 6, wumcno ounop, Bplmasmee upE n-M  6po-
caquu; v — HOMEp mocienHero Opocanusi. Ilomomam A, = {0, 3= 5},
B, = {2 < 0, <5}. BoaMOKHb 1BA HOOXOA K peLICHHIO.

1) CoOsrrue C, BOPOATHOCTL KOTOPOIO TPeOYeTCA HANTH, MOMSHO

o0
fipeficTaBuTh B Bujie C = 1!?1 U ( U A1A2 An_an).
n=2

2) Jloxasars paBeHCTBa
P{C} = P{B\} + P{4,}P{C[4}},
P{C|4,} = P{C}.

2.87. Haiitn BepoATHOCTHL TOrO, 4T0 B k-it Tpoiike BCe MCXOMH! Pa3-

amansl. CM, yxaszanua ¥ sajage 2.86.
- 2.88, CM. yrasanus k 3agage 2.86.

2.89. OBoanaunyM wepes3 A mosABIeIMe XOTA Ol OXHON «B» ¥ Hrpo-

K& A npu i-M Gpocanmum; aHAJOIMUHO oNpefeiseM B; AId nrpoa B.

" MosgHO  BOCIONB30BATECA MIOOHIM U3 IIOXOJ0B, ONHCAHHEX B yKasa-
HAAX K 3agaue 2.86.

Tnasa 3

3.2, Bocnoansosatsca dopmyramu
S 1 1 1
P = l == ettt S g e
gl E=n=1 FERD k EF1
3.3. Bocnonbsosarnest (opmynoii

2 1 1
FEFTDGF) kT  EFrDEFY

3.8. Yron MesK7y MOMORUTENLUHM HALpPABIeRMeM OCH ODAMHAT A
#yu0M AR wMceT paBHOMepHOe paclpefielenume Ha OTDO3Ke [0, 2~1.

3.9, Haiftn ¢pymcunio pacopesesenns v.

3.10. Haiitn cmavata P{{n| = x}, P{&l‘} z} B BOCIOIL3OBATLSA
TCM, 9TO paclpefefieBUsa 1 U § CHMMETPHUHH, T. o, P{n < —z} ==
=Pn=a}, LS —2} =P{{ > 2}, —0 <z < .

3.12. 3amerurn, uro P{F(E) < F(z)} = F(z) pazx moSoro z,
—x0 < r << oo. ’

3.13. Towasare, ato {F_i1(n) <z} == {n << F(z)} nam awloro e,
—oo <z < oo.

3.14. Pacnpeneicnue Benuunmn n == g(&) Gyger nMers aToM B
TouKe y, T. e. P{n =y} > 0, ecim, manpuMep, ypasHeHMIO g(z) ==y
YIORICTBOPAIOT BCe TOUKM WHTEPBANA Z; < & << Z3 A BEDPOATHOCTD CO~
Onitna {7 << & < ¢y} HomomnTennEa,

3.15. Bocronn3oBaTeCs TeM, 4To npu focrarouso Gonpmmx N z@a-
qeHnA F(—N) n 1 — F(N) moryr GuiTh clelaHnl Kak YTOLHO MSJbIMI,
a #a awloM samayToM naTepsaie [—N, N] Hempepbipuas PyERIILA
PABHOMEDHO HellpepHIBHA.

3.17. 6) Ouenuts cpepxy BepoaTROCTH P{E = n} cymmoit

Nn—1

SR k P
PUEI= N, nI=N+ S P{—<g<k+i,—<n< +}
k=d——Nn n n 'n n

b}



I NOKA3aTh, YTO B8a cueT BMGOpa pocrarodno Goapmux n-u N oTa
cyMMa MOFET OBITh CRellaHa CKOJIb YTOJHO MaJlo#,

3.23. Wcnonpsosats dopmyay (3.2).

3.24. Wcnonpaosatk opmyny (3.2).

3.25, Y6equrhea B ToM, 910 P{|§) — 2] << 1} = 2P{0 << &1 — E2 <<
<< 1}. BocnosbsoBaThes paBencrsom

I
o

PO<E —§ <1} (u<E <u--1)d {5 < ul.

¢

3.26. Hafitn cmavana Qyaknuy pacopelenenns, paccMarpapas ma-
py (E, ) Kak cayuaigyio TOuKY, PaBHOMEDHO pacnpefeleHHYI0 B
(xi)naz[pa're CO CTOPOHOH @, B BHIMUCHSAS IVIODIANN COOTBETCTBYIOMUX

UTyp.

3.27. Bocoonb3oBaThCAa TeM, 4TO HBYMepHasA HNINOTHOCTh pacupefie-
senmsa (E, n) pasHa e~*~¥, & =0, y = 0. Beiumcants cuauaza pynx-
nmm §acupeneneﬂuﬂ. .

- 3.29. Bocnonbsosateesa (opmydaoid womnozunuu (3.4). Vdecrn, 4ro
nnorsocTH pg(z), pn(y) Ha pasHLIX MHTEpBalax ONpelenslorcs pas-
HbLIMA QHATETHYECKIMH BHIPAKEHHSIME,

3.30. Cm. yrazamne K sapaue 3.28,

3.31. Torazarnp, uro upn aobom t & |0, a)

°

2 2t@—1t) £\ ¢
PE =<y == - L) L

. (2a — 1) ¢ ( z) t
P min (5, 8) <) = = (27| .
3.35. Bocrnons308aThesA peayabraroM safadu 3.34.
3.36. Bocnonp3cBaThest pesyirsTaToM sajaud 3.35.
3.37. Hairrn caavana QyHKLuIo pacnpefeiennd 1.
3.38. Hafitn crauasa P{n <C «}, ucnonb3yd PaBeHCTRO

Pm<x}:P{§1<i—%(a2+... )| =

‘ = SP{§1<£} Py, 4oty (1) 48
0

7 pesyantar 3agadn 3.36.
3.39. Bocuoanzopathes mesanucHMocTbio §y m Ey I papeHCTBOM

PEit+Eo<<a)=PlEi<<a, E=0}+P{EaLz—1, & =1}

3.40. Mcnoan3oBaTh OPMYNY KOMIG3HIHA.

8.43. Ilnomane uacru moBepxHOCTH cdepwl, nexameil B MOTYNpo-
ctpancrse {r; > z}, pasna 2n(1 —z) (lz] < 1)

3.44, Bocnonn3oBaThCs Pe3yIbTATOM 3amaqn 3.43.

8.45. Mokasate, at0 Py = P{E, + &3 — werHoe gnciao}.

3.46. a) Bocmonn3oBaTbCs TeM, UTO T)— Ty U Ty — Ti OHWHAKOBO
pacupepeiiens m uto (oM. samauy 3.17,6) P{tv; = T,} == 0; 6) Bpema
O’KHWAABHA - 3-TO KiIWeHtTa paBHo min (T;, Te); B) colwiTHe, cocTOALIEE
B TOM, 4TO 3-if RKIHEUT 3aKOHYAT PABLOBOP PAHLIIe 2-TO, MOKHO 32~
nucaTk B BHAE T) -+ T3 << Tp. HafiT cHawana LUIOTHOCTH pacupefede~
BEVA Ty + Ts.
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3.47. Hycre JTh — BDeMA pasronopa k-ro nocetuteid., BepoaTtrooTs
Py Toro, 4ro k-# moceruTenb BaKOEUAT pasrosop uepsBLIM, PAaBHA

Pr=Ploa <<, T << Toy ooy T0 < Troty Th < Thity on o Th < Tn)e

Hokasate, 410 Py = ... = F,

3.51. Tlycrs &, — 4nca0 0UKOB, BHLIMABIUAX B §-M MCHLITAHAA. Bire
pasuth cobuitne (0 ==, v==n) vepes coOLITAA, CBA3AHHLIE €O City-
9afifrMe seanuudamn g, s =1,2, ...

3.52. a) Haiitn P{Bl ==, Ty == 12, 92 = f, Ty = 13, 93 == k}. 6), B)‘
Haittn cosmectHoe pacopenenenne (81, ... Ony T1y 2 re Tn).

3.53. Cm. yxasanne K 3apase 3.52.

3.54. a), 0) WcnonbzosaTh pasencrsa

Y = 4D @) (h) g(&+1)
(&, =k)=AVAD . AW AG+ED,

— = 40 k) g(R+1) plh+2 R4+141) 4(h+14-2)
By = 1 = A L AP ATV AEED g0 g4,

The Af)") = {k-it wap wepumit}, Agh) = {k-it wap Geawnii}, B) CoGLITHA
{8, =%y 8y =1ty vouy Eprpq = kppyq} OMHO3HAYHO ONPEENSIET MOMeH-
Thl MOARJIEHUS OeNLIX 0 YePHWX IaPOB.

3.56. Moxasath, wro & m 7 panHOMepHO pacmpefenens: Ha [0, 1}
n P{§ == n} = 1. CM. sagauy 3.55.

3.57, PaccMorperh pacmpeieienue JBYMeDHOH CaAydaimON Beau-
uanbi (&, n): P{E == 0, n = 1} == P{§ = 1, n = 0} = 1/2. Moaomurs
Lo == Yy == 0.

3.58. Cum. zamawy 3.56.

3.59. Bocnoubaosarseas upw a4 << @5, by << by cOoTHOWEHTEM

<oy n<Cbd\{E<a, n< b} c{a<Ei<<a} U{bis<n<b)
3.60, a) Hemonp3opaTh PasBHOCHABHOCTb COGLITIL {gm >z} m

n .
n ¢, > Ty W HE3AHCHMOCTh &;; §) MCHONB30BATh PABHOCHIBHOCTH
i=1
n
COOLITHH {E (n) << 2}H N (&i < ¥) | He3aBUCHMOCTH §;} B) BCIOAB3ORATS
=1

n
paprOCHALROCTS  cobhmmilt {2, <8y} N {Ep) <2y} nigl {zr, <&z}

N He3aBUCHMOCTE ;.

3.61. a) Ilycre B = {smauemus m —1 peswanm u3 &, ..., En
monaas s (—oo, z), ONHO BHAYeHHe — B [z, £ + Az) n n— m sHAvC-
unii B [z 4 Az, +o0]}. Ilokasarn, uto

P{{E&m) = (2, z + A2)}\Bn} = 0o(Az) upu Az~ 0.
BOCITosIb30BaTHCST NOTHHOMAAIBACH CXEeMOiL,

6) Pemenme amajsoruumo m. a).
3.62. Mlcmounzosats paBeHCTEA

P{55i<§¢2<--- <E, ) =PE <G < <E)

“tht1
rae (i i3, ... iny) —meBam mepecramoBka (1, 2. ..., k4 1), n
yaects, 910 P(&; = ;) =0 upn i5%j (cM. sagauy 3.47, 6).
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3.63. Mycrs 2 < yr < xig1 < Yin (i=1, .., n—1). Haitrn

peposatEOCTh P{z; << E(iy << ¥4, i=1, ..., n}. Pasneann a1y BeposAr-
n '

HOCTH Ha II (yi—zi) R yeTpeMus y; ¥ z;, i =1, ..., n, noayuacm
i=1

HCKOMYIO ILIOTHOCTE. ,

3.64. HafiTy OIOTHOCTHL COBMECTHOrO pacmpefcicHHs Ay, ..., An,
npeobpasoBas ¢ mOMONBI0 opmyss (3.2) BaAAeHBYI0O UpY pemieEny
gajaun 3.63 MIOTHOCTH COBMECTHOTO PACUPENENEeHEA & (1) « v v E(n)e

3.65. Bocmoab3oBaThCs peayibraToM 3anaun 3.64.
3.66. BoisecTn m3 sajaum 3.62, gio P(dn) =nrn"% n=2, 3, ..,
¥ BOCHOJIB30BaThCA HEPABEHCTBAMA

P {% A">< EP {4}

L 1 1 1
o] e G ¥
n—-7% n—{—g

3.67. Cm. yrasamna K 3agagam 3.62  3.66.
3.68. Wcmonb3oBats sagady 5.67 u yxasamua x sapgage 3.66.
3.69. lcnonnzosats BrOpywo us ¢opmya (3.5). Ifowasarts, 410
eupiFE(z+s)—FE(:c)l—+0 upn & § 0.
pil

3.70. Bocmonb3oBaThes pesyabraroM m. 6) sagaym 3.32.

8.71. BriOpap m000oe BepOATHOCTHOE HPOCTPAHCTBO, Ha KOTOPOM
BafAHA CIy9aifHasg BeJWIWHA 1], UMeIOas PaBHOMEpHOe pacupepeie-
mne ga otpeske [0, 1], u Bocnonb3oBaThes sapageii 3.13.

3.72. oxrasarp, uro P{{ == § wm § =1} =1 n ur0 n0dTOMY

P fmin ele— £ [ <masl|e—g | |3 ]})-+

y [N
Janee saMeTHTh, uTO CAyuaitabie BeamumubI Ly B Ly (Ci==§, f2=n

e 1 1
5 2!’” 2 2

i i 1
npn \E—- 2—I < !n -7 l; Ti=mn, C:=% B upeTHBUOM cAyIae)
yaceiersopaor yeaosuam P{li =E} = P{li=1}=1/2, i=1, %
Tem camblm Bce CBORHTCSA K BHIYACHEHRIO- PYHKHOHI pacmopemeeniist
CAYIAHELIX BeAUTNH
i
T2 l}

E“" ':lz—llo

(
max Zl

I's
= 1] w3}

i

3.73. HMcnons3oBath SOOTHOIIERNA
: . 1
PlE<n =P&>n=m7,

P{min (§, n) < T << max (§, n)} =1

W VK23aEAsI K Bapave 3.72.

3.74, Bametnth, uT0 ecam  ax =min{n1 P(X =n) >0}, .
bx = max {n: P(X = n) > 0} u aHAJCIMYHO oOLpeJiedieHH ay M by,
16 @ = ex -} ay, b = bx -+ by. BriBecTn orcwona, 910

min {P(2 = a), P(Z = b)} < min {zy, (1 —2) (1 — )},



e z == P{X = ax}, y = PIY = ay)}. MaxcnMusnporats mpasymo 4acrs
fepaBeHeTBa CHAY4la IO y (UDH (PUKCHDOBAEHOM ). a RaTeM IO z.

3.76. Cm. yrasawue K sagave 3.2,

3.78. 6) Hcnomnsosars gopmyiy -m[k]C}Z‘ == n[k]C’g:;fJ

3.81. Bameruts, uro P {n?4-n?=1} =1,

3.82. a) Tlpu mLIYMCHEHun JVCIIePCUH BOCIOJBL30BATHCH PABEH=
CTROM. 8in?z + cos?z = 1; 6) yGenurnca B TOM, 9TO mp == M sin* § —»
== M COS* § 1 €OCTaBITH PEKYDPERTHOe ypaBHEHHE IS ma ¢ MOMOIILIO
WHTCTPIEDPOBARNSA N0 YACTAM. 3aTeM HeHoxb30Bats gopmyny Crupausra,

3.83. Cm. yrazamue k sagaue 3.82.

3.84. Bocnoanaosathea opmyimoit (3.12).

3.85. CMm. yrazanme K 3anaue 3.84.

3.89. Mnornocts pacupegenemma &g, Haiiiena B safaze 3.61. Hna
WATErpagos, BOSHUKAOMAX NPH BEIIACACHHA MOMOKTOB, HOJYILTH
PeKyppeATHEIe (ODMYJBI ¢ HOMOMBI0 WHTETDHPOBAHHA 00 WACTSM.

3.90. Tloxasate, ato mus BoramcieEns M{Ec)|Ey) =z}, 1 g1 <7
<< J << n, MOJKHO BOCHOJb30BATHCHA PE3yABTATOM Bafaun 8.89, rar xam
COBMECTHOC PACHPefIeNICHNe §(1), vow E(j—1) IPE YOHROBEE §(j) e 3
COBUAJIAET C PACHODENEJCHNEM &N (1)y +.v &N(imt)y THE MN(1) S oee I
< N(j—1) — BAPHANNONHBIE DPAJ, HOCTPOEHHBIH II0 HE3ABUCHMEIM Cy-
YAHHEIM BeIHTHAAM 1)1y ..., 1j—1, PABHOMEDHO pacrpeiesieHHELIM Ha
orpeske [0, 1].

3.93. Tlycts %1, %2, ¥s— BHAUKATODH cOOHTHE A, As, Ap, ompe-
peneHnbix B 3amaue 2.19. Ilonomure o == g1 — Mxs, P = y2— My,
Y = X3 Mya. ’

3.94. Tonosmuth & = 2xo, 1 == 21P, § == 2%, THe o, B, Y — cny<
waliHble BeJMYMHBI, MOCTPOEHHEI® B YKaBaHEE K sajade 3.93, a cay«
uailHas BeJIMYNHA X He BaBHCHT OT ¢, P, Y K YAOBIETBOPAET YCIOBRAM
Mx? = 6% Mx? = oo, P{x = 0} = 1 munm P{x < 0} =1,

3.96. Kopapnanmonmas MaTpuua JOLKHA OHITH CHMMeTDHYHON A
HONOKNATENBHO OUpefeAeHHOH,

3.97, Cu. yxazauue ® sanaue 3.96,

3.98. Cm. yxasanme  sanage 3.96.

3.99. a) Ecam BHIONEEHK YCIO0BUS sajjayd, T0 B npaBolt gacTw
PaBEHCTBA

MTiLz = MT; max (0, §2) + M (—%) max (G, §2))

SHATCHMS CIATACMEIX OJHAKOREL. _
) Vicnonbsopats yrRepkfierne m. a) m dopmyay (8.47).
3.103. 6) BripasuTs R, wepes ey, e, ...
8.164. Hafita notHOCTS pacnpesiencnns |§qy, — gl
8.105. Haitrm Mng, moNb3yAcCk yrasannmem r samade 5.404 m dop-

MyI0l

e

11
M1 &8 5—13“5} j by =2 || 2y — 2y | doy dyday
900

1711 . i/ 1 WE
' e .
m‘g 55‘|31-—-12||zs-—:z2|dz1 d.l‘a dz2 uj S.]z xﬂr}w) 43»”
9 \0 0 8 \0

8.108. Ilpn shramcnenum Fucmepcnm npeobpasoBaTh B p cyuae
My HE33aBHCHMBIX CAYYaiiibiX BEJUYHH, BHIDAsuB 1)i; 2epes Eq, Ejp
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k
3.112, UcomonszoBats $HopMyay Mgvigvj = E ME E %, % 5, THO
r,8=1
Ry = 1, €CHH Vx == Y/, X Xxy = 0 B OCTANBHBIX CHAYyIaAX.
3.413. a) IMomosure € == &y +...+ En, TR i =1, ecan i—>i,
u §; = (0 B IPOTUBHOM CJlydae; TOTAA

0= 3 &&= 8+ 2 L&
. )

=1 =] i#]

6) Momowmure 6, == % 2§i5, rie Eyy=1, ectm I—~>j—>1i 1
ij
£45 = 0 B OCTANBHBIX CIYJAAX.

B) Hammcare mna O, ¢opMyay, aHQIOIHYHYIO CHY4aaM r=1n
I == 4.,
3.414. IIycts Wo— 9dcio HENOABABIIMXCA HOMepoB. TOrma o =
= &1+ By~ .e.t En, TRe Ep=1, ecum k-it HOMep He MOABHUICH, U
£s — 0 B IPOTHBHOM CIYyuae.

3.115, IIpenicrasuts § B Bufe CYMME! MHAuKaTopoB § = &; + 6 +-
...+ 8, e 8; — 1, ccim i-i map B BuGopre Oensrt, m 6y =0 8
OCTANBHEIX CAYUAAX (UpefoiaraerTcsA, UTO INAPHl BLIHAMAIOTCA H3
YPHE T00YepefHo). Bocmoiis30BaTHCA TEM, YTO

M MM —1) . ,
PG i==7 PO{=0)=Fm—1 (%1, i< M)

3.116. Bocmonb3oBaThCA PaBeBCTBOM
po(n, N) =0, +..s+ O,y

rae 0; = 1, ecnm {-s1 Adeiiva nycra, u 0; == 0 B DPOTHBHOM caydae.
3.117. Cm. yraszauus K s3ajgaue 3.116.
3.118. Ucmonnays sajauy 3.117, BLiBecTH PEKYPPEHTHYI0 (OPMYIY

n—r 1

Mg,y =m7\,—'_—1MHr, r=0.

3.119. Cm. yxasamus & safade 3.116.

3.120. Mcmonb3oBaTh DABEHCTBO &, 4 =81, ¢+ oo+ En, 1, LHO
gn j =1, ecim B k-M MCHOBLITAHUM HOABWICA j-#l MCXOJ, U &, j = 08
OPOTUBHOM CJIydae.

3.121. Cu. yxasamms K sajgavam 3.116 u 3.117. lipn pewmeneu m. B)
ACIIOIB30BATEH BLIIYKIOCTH BHA3 (DYHKIUE ™.

3,122, Ucmonp30BaTh PaBEHCTBO Vi=Ti+ ...+, Fle Ti=1,
T, =v;—vj_y (j =2, 3,,..) # pesyabrarst 3agaqn 3.52.

3.123. Ecau 0; — aucxo fraccaskupon i-ro aprofyca, KOTOPHLIM HO
AOCTaNOCh OUIETOB, TO

E=08-+...} b~

3.424. Hycts Ex (=1, 2, ..., 10) — k-6 110 NOPANIKY H3BJIEUCINML
wiicxo. Jloxasars, uyro Ex (k =1, ..., 10) oammaxoso pacupejejeHsl,
3.425. TIpecTaBuTh oo B BHJAG CYMME WEIHKATOPOB Yo+ M1+
+ ... Mn, THe Np =1, ecy Opu k-M HCOBITABKHN DNOABUNACH LEUOT~

Ka 00, n x = 0 B ocra’pHEIX cayvasax. Hailtu Mpgo, Muzo.
3.126. PemeRue aBaJoruudo pemieHHo 3agayun 3.125,
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3.127. Bamerars, wro j-e nCHbITaHHe SIBIsIETCS NEPBLIM B Cepmy
SANNUL TOTA U TONBKO TOrfia, KOTAA B DTOM HCHBITANEH TOSBHIACH
ORURMNQ, 8 B (j — 1)-M — ayan. Ilostomy ecin 0; =1, xorma j-e
NICULITaN e ABASTCA HAYAIOM Cepum enurnm, # 0; = 0 B IPOTUBHOM
fayaac, 10: 1) Na=0; 4+ 0+ ...4 0, 2) MO, =p, MO; = pgq
(j > 1); 3) P(6;0,4, =0) =1; 0; u 0, mesanucumsr mpn |j — k| = 2.
Haxee cm. yrasamms sagaue 3.125.

3.428, Ilpemcramuts & B Bume cymmnt O 4 05+ 05+ 05, ie
0; =1, ecam it BCPIIMHEA KBaJipaTta, B KOTODPHIA HOHAN IEHTP Kpyra,
HEKUT B Kpyre.

3.129. Mpencrasurs 18} » Bume |S|= 2 Oy, TIfle Oye=i,
h==-o00
ecin k=S, u 0p =0, ecan k & S.
3.130. Onpenenuts ma Kpyre cayuaidayo QyEROUIo

1, ecim P (r, 9) = A4,

0, ecnu P (r, @) e A,

TAe P(r, @) —rtouka ¢ DoaApHEME KoOpfEEaTaMm r, ¢. Torja

§= X(r, @) rdrdp. B nammoM ciyuae BHAKE MATEMATEUECKOTO
K

%(r, 9) =

ORUgaHusT u HBTeI‘paJIﬂ MO)RHQ IIOMEeHATh MecTaMH, 9%YaK Kak
M1y (r, @)1 drdp < co (oM. [6], Teopema DyGumn),

8.431. Iycrs Am(z, y) =1, ccom TouKa (z, y) moxpriTa poBHO
m Xpyramu, u ym (2, y) = 0 B OCTANLHUBIX CAyuasnx, Toraa

00

b= | {2 (o 102 a0).

Bocmoms3oBarees Ten, 9o
O<p,— jj‘ %m (2, 1) dx dy <
«?yici—ry
<n(ldry—a(l—ry)?=4ury->0, N-»oo,
© BepoATHOCTSIO 4. ITo TeopeMme DyOurn '
M J‘ j' X (2, §) dz dy == j 5 M, (2, yY dz dy,
«* 4t 1-ny S iyi<i-ry
Ha#itnt Mym (2, y) mpa &2 4 y2 << 1 1y, -
8.133. ITpexpsapurersno AoKasats, wro nl ke k > r_n”‘"ﬂ ton
mOGEX n, k=2, rie 2 e=z(z—1).,.(—p+ YS,:

a BatreM mpe-
©06pazoBaTh NPaBYI0 YACTh PABEHCTEA

Nl

Mg[k] = E nlklp {E=n}

£03



zy 4+ xy-F ..., IHe BCe CIATACMBId

3.134. Bamernth, 9TO cCaAN Y =
u 1, To0

OPHHBEMAIOT TOJABKO 3HAYCHNA 0

[k} —
yttl = 1t > T3 Ty, e Ty
14 Kome <y

3.135. Ucnonn3oBaTh peayabrar sapaum 3.43, reomerpmaeckoe uc-
L] !
TOJAKOBaHHe HHTErpaja m QopMyiry S (1 —F(x) dr= ‘ F_, () dy.

0 : 0

3.136. Ucnonszorars pasencrso § = max (0, §) —max (0, —§) n
sagaqy 3.135.

3.137. PaceMoTperh oTfeanpHo caywan o >0 m o < 0. Haitrm
QYHKIO pacupefelenns £ m BOCHONb30Barhes sajaueir 3.135.

3.138. Mcnonbzosath pesyanrar 3ajgaim 3.13. -

3.139. B rpeyronsuune X, XX, yrast X, X, u X3 onuuaroso pac-
npeflenedsl, a UX cymMa pasua 180°.

3.140, Cobmitne {Boimymaas obonouxa A, As As Ays— Tpeyroin-
HUK} ecTh o0befHHeRHMe YeTLIPEX NOTAPHO HETICPeCEeRAINHXCA co0bI=
THH By == {A; neRuT B TPEYroJbHNKe, 00PAZOBAHHOM TPEeMA OCTAJbe
HEIMHB TouKamm}, i = 1,2, 3, 4.

3.141. Paccmorperb Hesapmcumipre 109K Xy, ..., Xs & R?, nwero-
mue pacupenenesue P. ITokasarb, 9TO €CHHA Hs — SHCIO TPEYrOJbHL~
KoB XiX;Xn, 1<<i<j<<ks<6, nMerompux xoTa Obl OJUH Yrod He
menpme 120° 10:  a) My, = CjPy; 6) P{xs =1} =1, 1. e. Mxs=> 1.
HorasareaneTso . 6) CBOJAATCH K PACCMOTPEHNIO ABYX CIyJaes:

1) toukn Xi, ..., Xs OGPazyOT BLIOYKABIH 6-yroibHMHR,

2) ofHAa M3 TOYeK HAXONWTCA BHYTPH TPCYrONbHHKA, 0Opasopau-
HOTO KAKAMM-TO TPEMA APYTHM.

3.142. PaceMOTpeTh COBOKYIHOCTE X1, Xo, X3, X4 X5 HE3ABHCIMbBIX
ciyuafinpix Touer R2 wumewomux pacupeneinennme P. Ilokanath, 970

: . echnm Kg — UHCIOQ BBITYRJIBIX YeTHIPEX-

| X, YrOALUMKOB, 00Pa30BAMALIX TOYKAME

A2 Xi, i=1, ..., 5, TO: &) Mx; = 5P,

,/ G) P{is == 1) == 1, u modtOMy Mxs ==

\ > 1. IIpn mowasarenncrse G) MCUOMNDL=
30BATH puc. 7.

f 3.143. Bocnons3oBaThCa TeM, 4TO
N Mm4...+ma=1 u pacnperenenng
A 1, ... N ONHUAKOBHL. Pacnperenennd
map M, N; (i ¥=j) TaKKe OINHAKOBBL
7 \ 3.144. Tloxkasars, 4TO CHy4a@ubie

/ peIuuuHEN  Eq, ... Ear41, ONPEHCHCHs

\\x; ®=sle B Bajjaue 3.54, OWHAKOBO pacupe«

melems! m 9T0 T4 =L« + 1, i=1, ...

vew M, Targr = Earq1.  HemonnsoBath

rateHcTBO Eiv 4+ Eot ot Eppr =
=N—M.

3.146. Buinucats ssuyio gopmyay miua D(E 4 n) # saMeTuTh, 4T0

. 1{&03;})({;1&1;%&1- KOPPeNAIMH MOKCT NpWHEMaTh JI000e 3sHAUeHHe U3

, 11.
3.447. llpg ME = m == (0, 0, ..., 0) paccmoTperh cayduaiinyw Be-
1

anangy (&, em), THe ¢, = Tmy ™ N 3aMeTaTh, 4TO

[ (&, em)l<l§ll [M(E, eM)l-—:lmJ-
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3.150. Berpasnte P(E; ...+ E,) uepes € u BOcmombaoBATHCA
TGCOTPRLATEALHEOCTHIO JHACTEPCHT.
3.151. 3ameTuTb, 40 NPE M|E|* << o

MIER = lim [ uh P (81 <), | lulh @@ (8 l<u>e (151> ).
xX-—>oc
0 x E

3.152. Bocnomb3oBaThCA TeM, IO BHIOYKIAA BHU3 (yHKOUA f(z)
YAOBIETBOPSCT HEPABEHCTBY

f(ﬂ?f(%)‘i‘cxo(x—%)y — oLz 0o,
e lim f' (z) < C, < lim § (). <
xtx 0 x4 %,

3.153. McmonpaoBaTs BHIMYKIOCTs BEU3 QyEKOEE f(z) = |z|”
(r = 1) u zagagy 3.152.

3.154. Ilpu [oKasaTelbCTBe IEPBOTO HEPABEHCTBA IOKA3ATH, UTO
MOKHO OrpaHuvuthk ciyuaeM O <Cy <z u uroO mpu 0 <<y <5z mpo-
U3BOJHAA 1O y PasHOCTH HPaBOil M JieBOH wacTell HeOTpUIATENbEA.
Hasee saMeTuTs, 9T0 HpH YKA3AHHLIX B (OPMYIMPOBKe Bajadu ycao-
BIJAX pacmpefiesieHNsA CAy4aWHLIX Beandu® § + 1 # § — 1 COBIAKAIOT,

1
B nostomy MIE+nl"=5 MIE+n1"+M1E—n1").
3.155. IIpuMeANTL METOX MATEMATHHECKOM MHIYKIHH U sayavy

. .

3.156. Mcmonb3osats safavy 3.152 u paBeHCTBO
MIE + ] = MM{IE + nj"|E}).

3.157. TokasaTth, 4r0 ecid Sp == §1+4-.,.- Ex § caysaiimas ne-
7
JUIHA Eh 41 He 8aBUCHT OT Sk B OT §z41 B pacmpejieliena Tak ixe,

Kax Er41, T0 pacupenienenue &, 1 §,'{ 41 CAMMCTPEIHO H
!
MISppr ITSMSy By — S [ SMSL T H2M) By, |7

3.158. YTmepiieRye 1. &) clefyeT W3 YTBeDMKHCHUS m. §), & 5T0
nociaefiHee cueflyer ua AnHedmocTH omepanuu cov (&, §) mo ram, ok
83 meperieHnn X,

2.159, a) Horasarp, uro {a, Be) == D{a, &). i

0) Bocmoansosarnes TeM, 9T0 yeaosme {pamr B me Joxpme r}
OKBIBAJIEHTHO YCIOBHI0 {CYIECTBYIOT AHUEHHAO HE3aBLCHMBIO BEKTO-
PBU by, .44y br—y, B KOTOPHIX Bby = 0}, ycaosme {Dn = 0} — ycio-
B {P{n = C} == 1 paa mexoroporo C}, a ramxe m. §) sagaqn 3.158,

3.160. IIpuMeHHTHL MATEMATHYECKYI0 WBAYKIAIO B (OPMYILy {3.5).

3.161. Bocumoasscsatrbea eooTHomenmem P{v > n} == P{E, ...+
~ En << 1} & peayapraramm sanaw 8.182 u 3.160. .

3.162, Vicmosp30BaTh MeTO[ HEONPOACIEBHLX MeoKurenci Jla-
rpasKa.

3.164, Bocnoxsaopatpea QopMylnoi A == 2 (i Eml res Enaﬂ);
’ o
2 ... n
1 06;, e C/.n//'
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3.165. BamernTs, 4TO ecnn MaTpuuma A =|a; "?'jﬁl"m

n n
4t = b a,. a a a .
bl ATy TTy T emoTR—1 Th—1] *
[ TireresThe=1 i,5=1

Bocnmoss3oBaThes TeM, 4TO ME;":O nna moboro neuernoro m < k.

3.166. IlpencrasuTs Msin § u M cos § B BuJle CyMMB! HOTErpajion
no |2nk, 2n{k+1)], k=0, 1, ..., a saTeM OOKA3aTh, 4TO Ka{ABIH
N3 BTHX WHTEIPAJOB MOMeT ORITH HpEJCTABIEB B BHJE HWHTerpajia no
{0, #/2) wan no (0, m) or nonomuTenbHON GyHKIER.

N

8.167. Ecan p=1/2, 10 min 1

n

¥

n

Ly ,
< ‘/ L. Tipn p#1/2,

n, 2
nanpmMep, npn p > 1/2, sameTnts, UTO —]nf =_1 —?7 +< — %)En,
. n Z
e En==1, eclil Pn <IN —fin, 1 En = 0, eciim p, > n — pn. Hailita

-+ M } ﬁ’l— %‘. Jalee BOC-

n, 1

HOAHB0BATHCA HEPABEHCTBOM M

=
11-»00 n n->o00 n 2

L = £ = =
3.168. a) Nonowmnts Ap = {§,; =e# 5} By = {fany =L}
B HCIIONB30BATH PABJIOIKEHAS

{nl =y a0 ey N =8y} =
- Rk
= U '{A‘;I...A?’; A ( n .B,\}.
0= <i, <Tera<lip 1 j=1 1]‘__1<l<7,j )

6) Ramernts, wro {v =2k} = (A U 4}) B, ... B,_,.

3.169. Cm. yrazanue ¥ safade 3.168.

3.170. Upu6rine DpeAmpuaTH? v NPEHCTaBiTh B BHME n==t+
+ B4 ...+ En, e Ep— mpuSuie 83 k-e mafeine. Borameanmts
MEy ¢ momombio samay 2.24.

3.171. Haiitp mpomssonnyio no z pymkuun ¢(z) = MIE — z|, e
x ~— KOOpAHHATA TOYKW B

3.472. Bocmonnsosathes pentenvem sapgaun 3.471.

8.173. BocuioansoBaThCA PaBEHCTBOM

M(E —2)? = M(E —ME)* + (z — ME)*

8.174. Ecam (}, n) — wooppusarsl Touxu X, (a, b) — KOOPAMHATEL
vourn A, 10 M|AX|2 = M{(§ — a)*+ (n — b)?}, BocuonnsoBaThcs 3a-
paveir 3.473.

3.175. Ecam &, &), +v.— YPOBHN BECPHHHX MABO/IKOB B HOCHeNoBa~
TeibHRe FOILL, & T, — BpeMs [0 DA3pYINeRud MIOTHHLI NABOAKOM, TO
i, > t}={ max &in}-. Ciyuaitmas BenimduuEAa T, 0pu J000M

1<€i<t
¢ > 0 pMeeT reoMeTPNIECKOe pacupeliesenue

8.176. Haiite dyurunmipo pacnpefienenns {r. BocnoirssoBarsca dop-~
myaoit P{tr > u} = M{P{tr > u|lr)} u Tem, 9T0 yCIOBHOe paciipe-
AsaeHBe T LPH YCAOBMH [y == 3 - TCOMETPUIECKOS MpE #10OM 2.

3.477. Paccvortpers cayunitmeie Beanumsh pig = |E¢— &), 1 <<
<. i << ] < 3, mn BOCROAB3GBATLCA COOTHOINEHAAMM
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a) Pzt P13t par=2(Em — &),

0) min {Ew) — Eay Bioy — &2} < 2B —Emn).

3.178. Tycrs P{a << E << b} =1, b — a = 1. Bocii01b30RATECH TeM,
aro DE << M(E —(a+b)/2)2 (cm. sagagy 3.173).

3.179. BocronssoBarscsa TeM, 9TO TPH a5 << by

fasm <M< << b} c{a+a<<n + M < b+ by,

3.180. BocnonssoBarhes samauamu 3.178, 3.479 um goxasaTs, uTO
03 UPEAIIONOAKeHHA O TOM, 4T0 § COCpeloTOYeHa Ha OTpesKe NJIWHBI
I < oo, u u3 GesrpaHmUHOR JleaMMOCTH pACHpefieIenus & CHOJYOT pa=
BencTeo DE = 0, T. ¢. BEIPO/KIEHHOCTD pacupefeleHus E.

3.181. Bpops MHAMKATOPH %1, ..., Xn COGLITHHE Aj, ..., An, yoTa~
HOBHUTH PaBEHCTBO

np=M(x + oo+ Ap) = ’§1P (By) = kzl kP (B, \ Bpt1)

N BBIBECTM U3 IICTO, 4TO jist Ho6oro m =1,2,...,n
mP(Bp) <np<Lm—1+4 (n—m+ 1)P(Bn).

3.182. Bocuoansosatecs pesyasraroM samaun 3.136.
3.183. a) Paccmorpers cayuaiiabie BennauHb § =1 1 1)1

P("I=0) =1_p1P(T|=1O/p) = Dy PE(O, 1]'

6) PaccMoTpers ciydaiiEpie BeNWUMHHI § ¥ 1), MMEIOINHS paBHO-
MepHOe pacupefieaenne Ha [0, 1] m Takme, wro n = {§ - p}, ®. e. 1
PaBHO ApoGHOH YacTy wucaa § - p.

B) Ilokasars, uro P(E << M) <Ca npm a < 1. PaccMoTpers oay-
"aif, Korga -

:2— = {§ 4+ p} ma muoecrse {0 = Q E<a}.

Cayuait a > 1 cBogutcs ® a <<1 feiemmem Ha a: P(E L 0) ==
=1 —P(n/a < E/a).

1 1
3.184. Brruncants M‘E,—— —2-’ n M ln — 7| W BOCHOJIB30BATECA

HepaseHCTBOM |z — y| << [z] + |y].
3.185. IloxasaTh, 4YTo ciayYaWHole BenwduE min (&, n) =
max (§, 1) YAOBIETBOPHIOT YCIAOBUAM 3a7lau¥l M 9TO
P{{=E§ mmu {=n} =1,
8.186. Ecnu

Foi(p) =sup{z: Fa) <y} n {g=1={E=>F_1(1—a)} =4,
T0 AuaA Jo6oit pmpyroit cayuaiinoil Beamummnt ¥, P{y’ = 1} = a,

P{y/ =0} =1—a u {§" = 1} == 4’ & A, cupaBe[IuBO HEPABEHLTHEY
My g — MEy’ = 0, Tar Kag

M(Emax (x —9’, 0)) =F_,(1 —a)P(A\4"),
M(Emax (x' — %, 0)) << F—1(1 —a)P(4'\4)
P(A\A) = P(A\4").

MunnMansmoe Bmauenme M(Ey) pocturaerca mpu {y =1} =
= {E << P_;(a)}. lna BBIYMCICHHA DKCTPCMAJLHLIX szadeHnit M(Ey)
BOCIIONB30BATHCA 3afadamu 3.135 u 3.136.

u
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3.187. Iipeacrasnte { B Buge § = n + (E —n)y, rme cnyuaiigad
BOJAIIUHA ppuruMaer smauesna 0 n 1 m {x =0} = {{ =1}
{x =1} == ’{CQ = §}. Jlanee BOCHOAR30BATHCA &AHTHEAOCTHIO MATE-
MATIUECKOTO OKHMARHAA M pesyiabraroM 3amaqun 3.186 (npemsapirenb-
HO BrIupcaUB QYRKIMO pacupefenerus § —mn).

3.188, a) BocmoapzoBaThcA CBOHCTBOM ANAMTHBHOCTH MATpPUN, KO-
Bapuanui, )

_.0) Hcnenpzosars pesyabrar m. a) u (opMyay I OIOTHOCTH
7IBYMEpPHOro HOPMANLHOIO pacupeelleHns.

3.189. a), 6), B) Haiiru P{E = n}; wucnoxp3oBaThH PABENCTEO

PE>n=PE<n}=(1—P{E=n})/2

3.190. CocTaBnNTh M PelNTL PeRYDpeHTHbIE YpPaBHeHHOs: B cilydae
a) — pan P{& > k}, B cayuwanx 6) m B) — mist P{§ = k}.

3.191. Ucnombaosats sajmaum: 3.32 — B caydae a), 3.26 —s cuay-
gae 6), 3.34 — B cnyqae B).

3.192. Mcuomp30BaTs pesyanraThl sagaun 3.191.

3.193. Yconopsse paclpelielenna & ¥ 1 OpE yeaoBmw § + 1= 2
cosmananr. Ecum P{]E 4 n —z| < e} == 0 npn nexoropom & > 0, 10
VCIOBHOe pachpeleneRne § mam v OpE youosud § - 1) =z He ompe-
fiellenHo.

3.195. I10KaBaTh, 9TO ECHH Z = (Z1y vvey Tn) B Y= (Y1s c0ey ¥n) —
n106sle IBa HabOpa, COCTOsNEE W3 k eRMHNI K n—k HyJel Kampoli,
To P E=zﬁ=P(E=y).

196, JlorasaTs mmaykupmedt mo k, uro ecuw &y (i=1, ..., 5
§=1,2, ...) — HesapucaAMble cryvaiinpie Beduunnsl, P{§; = 1} = p,
P{&i; = 0} = 1 — p upu u6HIX i, j, TO

Xe=En.. Ein-+Eotee Bt oot EntoesEnne

3.198. OGospauuM uepes v YHCIO Genpx mMapoB B HEPBOH srGop-
Ke. Torga no gopmyne monHOH BEPOATHOCTA

P=m=SPm=0PE=m|n=10
=0

3.199. HaiiTa ycIOBHYIO NOTHOCTE paclpefleleHus 1] Ipn fnrcn-
poBauHOM E.

3.201. Beopa mHAnKaTOpn cOGBITHIL, IHOKA3aTh, 9TO Mxn ==
o= nP{Ej; << Eny B0 Ejo << Eno M j=1, ov,y #—1}, ¥ BHUACIUTS
NOCTeAHI00 BEPOATHOCTH, YCHOJAL3YS HE3aBACUMOCTE &1, +.., En W
dopmydy moamoli BeposTmoctn ((muenpya mmomectso A(En) =
= {j; Es1 << Emi mam Ejo << Eng} 1 3HauenuA Eni, Ena).

3.202. icmonn30BarTs, YCJAOBHALIE MATEMATHUYCCKHO OMHUMAHHA H
Gopuyny Dt = M12 — (MT)2

3.203. TloxasaTh, 4TO B paBeHCTBe

P{E > max (n, 2)|§ =2} = My{P(§ > max (n, z)|§ =z, 1)}

BHIDA/KERETe NOJ 8HAKOM MATEMATHYECKOTO OKUAAHUA MOKHO ONEHNTDH
cnuay Benawumnoit P{§ =>n|n} wps JwboM ¢urcApOBaHHOM Biia-
HeHny 1.

3.204. Bocnoansopathes sapaueir 3.203.

3.205. a) 3amMeTuTH, 9TO

P{ns < ylmu—r = 2} = P{E < yl% < 2}
6) Bripectn m3 m, a), uro pacmpefenenua vz # §i1§2... & COB-
nanaoT.
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B) BocmosnzoBaTheA. paBeHCTBOM
Pldr=mimo =1z} =P{En <z, Ei=z (=1 .u m—1)}.

1) BaMeTHTh, 9TO Tp = Ay 4. .. - As, B, DOAE3YACH pe3ylnbTATAMH
nn. 6) u B), HakTH MAs

n) Cum. ykazamnsa k safaue 3.67.

3.206. TloxazaTh, uTO n-MepHAA YCHOBHAS IJOTHOCTD pacIpenene-
Brst (S, «.. Sp) npu youosnu S, << a < S,41 paBHA 0 BHe MHOKe-
ctBa Dn(a) = {(21, ov Zn): 0SS 21 ... < Zn <@} B TOCTOAHHA
Ba D,(a). TlaxorEocTs pacupeneideHus (&), «»n &(n)) HalifeHa B 3a-
nagze 3.63.

3.207. IlpencraButh P{E —Z >%} z P{{ > z} B BHAe mATerpa-
10B Mo OpOMEsRYTRY [z, oo).

3.208. TlonomuM £;==1, ecam B MCHLITAHHNN ¢ HOMepOM I TOSABH-
nacy 1,  §; =0 B npoTuBHOM ciaydae. Jlud -YCIOBHBIX MaTeMaTHde-
cRUX ompuanan mo = M{vp|&; = 0}, mi = M{vy|&1 = 1} cocraBmTh
CuCTEeMy NMHeHHBIX YpaBHEHNH, ACMOAB3YST PaBEHCTBA

MVl &1 = B2 = 0} =2,
M{veol&1 =0, Ex =1} =14 my,
M{veolEy =1, B2 = 0} = 1+ my,

M{vo| &1 = Bz = 1} =14 my,

u popmyny (3.20). Haitga ua aToit cuCTeMBI Mo, My, HONYIAOM Mg ==
== pm, 4+ gmy. . )
3.209. [Tna ycnoBELIX MareMaTlideCKUX OKUIABNH

me = M{vint|& =0}, mi = M{vin|&i =1},
my = M{vi|& =8t =1}

COCTABATL CHCTGMY AHHeHRBIX ypasHeruil. Haiifin us oTolf CHCTEMH
Mo W my, NOAYIEM Mvyy == gmg -+ pmy. CM. TaKKe yKasaHge K sa-
naue 3.208.

3.210. Cn. yraszamme x samave 3.208,

3.211. lIyets By = {rouxn: Ay, ..., A dexmar Ha ayre A:C Raw-
msl r (manmpaBienme 0T Ay K € ~—T0 9acoBoi crpeaxe)}. Hcxomoe
cobritne ecth By U ...\ Bn. Ilorasats, wro Bi{)B;j=@ npu isa],
7 BalTH P{B{'Ai == X}. . .

3.212. Vrasannoe B yCI0Bum coObITHe He NPOHCXONAT TOrfAa H
TONBKO TODJia, KOTHa AMHMAA [YTH, copepskamefi Ay, ..., An, He Ope-
DOCXOMAT TONOBIEAR AANER oRpysuoctd, CM. samawy 3.211

8.213. Ecan B — coOpitue, onncagoe B 3sagase 3.212, ToO
{\73\<f3g} = Bn. Jlas prascienns Mv u Dv ucmonb3osath safatn 3.132
u 3.133.

3.214. Hafity poumy AYTR, Ha KOTOpOHl AOMHE OHITH COCPENOTO-
geHp 109KH Ay, ... An, 970061 cOOBITHE, YKA3aHHOS B YCJIOBHH Bajia-
YN, He BRIIONEANOCH Mcmoan3oBaTh pesyirbrar samaum 3.211.

3.215. Ecam panna mgyrn A,B pasma z, 10 {& > 2} = {4 ..n 4n
He npmHAmIemar ayre 4B},

3.216. Vicnoab3zoBaTs QOPMYINY MOJHON BEepOATHOCTH

- 2nr

PE,>28 >y = | P{>y|t =2}p (3)ds
1 2 2 &4
[
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rme p§I (2) — nmorHOCTE paempefeNeHMs §;, W yKasaH@A K 3anave

3'215?;.217. Vicnonb3oBarh hOpMYITy HOMHOR BEPOSITHOCTH
PE =2y B>m) =
2ar
= (P> b5 =g @
*q

METOf, MareMartWdeckodl mEAykmum (Do k) m peayabrarn sanai 3.215
u 3.216.
3.218. BocmoansoBarhest pesyabraroMm sagaum 3.217 m TeM, 4To

P (&, =20 By >m) =
=P{§i.>xj(j=11'--,k)’ §m>0 (”L#ily-t"ih)}'

3.219. Bamerurs, 90 vV = 0; ... 4 O, rHe {0; =1} = { 1> A,
{93¢ 2_180} = {E: << A}. Nlawee ncnonssosats sanawy 3.132 n 3.133, 3.215
u

3.220. 3amernTn, 4TO {nn > x} = U {{;h > x} Ucnoan3osaTh Gop-

myay (1.412) w3 BBemennsa k' ria. 1 m peaym, rar sagau 3.217, 3.218.
3.221., Mcmonbsosars safaun 3.220, 3.135 m paBeHCTBO

n 3

Y =16 _(1—(1—2)" _\1—x
Y1 - (: - do=\12% aa,
k=1 0 0

3.222. Myers o, B, Y — paunw pyr BC, CA, AB, lcnonwsoBarth
paseHcTBa

1
-5 (sina+ sin § -+ sin y),

t
I

= ( n--}—sm B —]—sm—-)
28

r= ’

— = €08 z cos —E‘—'— cos-l
= 5 08 5T 2
pesyanraTel 3aga4n 3.215 u ¢BOMCTBO aAAMTHBHOCTA MAaTeMaTHYeCKOro

OIKMIAHYSL,
3.223. a) Mcmoap3oBaTh PaBeHCcTBO

1 max(e,,a,)
mo={@—a)yu—a)av—2 [ @—a)@—a)an
0 min a az) .

6) ITopcrasuTh pesyabrar I 8) B gopmynry Mo = M{M(q|4))}.

3.224. a) HallTy BepOATHOCTH NOPAKEHUSA WENW LPH YCIOBUH, UTO
{ urcnposano; 6) BOCHONBLIOBATHCA pedyisTaToM 3ajgaum 3.40.

3.227. Tlowyants pexyppeHTHYI0 (opmyay ana MER, Hcnonssys
YHTErPUPOBARNE 110 YaCTHAM,
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3.228. MpemcranuTh KaAYI0 WacTh HEpPABEeHCTHBA ‘B BHIAE WHTETPa-
Jla DO uETepBaNy (&, ©©) OT ee UPOM3BONNOH W CPABHHUTH NOMNBIHTE-
I'PajibHbIE BhIPAKERNA,

8.230. Banucats P{n << z} B Buje MHTerpaja u BHYUCAUTHL €r0,
aepexons X nOJAPHBIM KOOpNUHATAM.

3.231. Vicnonp3oBaTh pesyibTaTh sajau 3.35 m 3.229, a).

3.233. [loap3ysch TeM, 4TO MATerpajt OT ILUIOTHOCTH HOPMAlbHOTO
pacupenenenns pasex 1, maiiTu Me" @ Me®™, Toe ciyvaiiEas BeIMdm-
Ha 1) MMeeT HOpPMallbaoe pacmpefiefeHue ¢ napamerpamu (e, ¢%).

3.234. BocnoabsoBathes 3ajagamn 3.233 u 3.229, 6).

3.235. 6) 3aMeTHTH, UTO

lxlb—MlnE) ( Ina—M lnyg)
VomtE /  \ Vbmg [/

Hafitnu MIn & = Dln §, mecnonsays pesyustaTsl samaum 3.233.
> » «)

3.236. Cm. ykasamua K sagadam 3.227 m 3.233.

3.237. Bocnoinb30BaThCA TeM, UTO ciydailHeie Beinumunl § B —§
OAMHAKORO pacHpesieseHsl.

3.238. Pasnoxmurs cos § B pap Tefmopa mo § m ¢ IOMOIIBIO pe-
syabTaToB 3afaun 3.227 maitty MareMaTHdeckoe OKHAAHAEe KAKIOTO
caaraemoro. Ilpn msiunciaennm M cos? § mpenBapuTeJbHO MepeATH X
$yHKIRY OT ABOMHOIO yria.

3.239. Bocnosib3osaTheH peayibraTamm safad 3.237 m 3.238 m pa-
BeHCTBOM M sin? § == 1 — M cos? .

. 2)2

3.240. BnumcsauTe (M cos EZ - iM sin 52)2 = (Mf:i'é ) , 3anu-
caB 3Ty BeJuvAHY B BUjle ABOHHOrO WHTerpajia W 3aTeM Hepexofd K
nonsApHeiM KoopAauHaraM, [Ipum ompefesicHAM KBafgparTHOTO KOPHA Had-

P{a<§<b}=cb(

™ 3Hak Im Me‘gg, Hejias B WATErpaje 3aMeHY HePEMEHHHIX U = z?
B paccMarpupan WHTerpaas mo u ot 2mk fo 2n(k+4+1), k=0, 1, ...
3.241. HaiiTy maOTHOCTH COBMECTHOI'O paclpefieieHAA 11, Ta.

3.242. a) Ucnombsopars  pasemctse P(—E <z, |E|=1) =
=P(E <z |E] =1).

6) Haiita P(E +n = 0).

" 8.243. Cayuafinas peJuumHa § — 1) UMeeT HOPMAJbHOe pacHpefe-

nenre.

3.244, Cnyuafinpte penmuunnl 28, — &, 2E) — 2 -+ &3 EMeioT HOP-
MajnLHOe paclipefielieEne, .
cos ¢ ~—sin@

3.245. Jluneiinoe npeoGpasonanue ¢ MaTpHIled sin @ cos @

OpTOrOTANBHO,
’ 3.246. BocnoanzopaThes sagaveii 3.245 ¢ ¢ = n/4.

3.249. Vicnounayn sajaum 3.247, 3.248, npexcrasurh (&1, §2) B BE-
Nle NONXOJUIIMEro JMBEeHEOTO NpeobpasoBaHHS CJYUAilHOrO BEKTOPA
(%1, &2), umeromero chepmyecky CAMMETPHYHOe HOPMAJBHOS pacmpe-
nenenune ¢ Dy = Dy == 1., :

. . 08 oTOo ; Heuus 2 z y { 2
0 nncaTh pa '.’I“ I y )(h 1)/3 I

TONAPHLIX KOODPIHHATAX ¥ BOCIONL30BATHCA C(hepraecKodl cHMMeTpPHI-
HOCTHIO COBMECTHOro pactipemenenus & m Ea i
8.252. a) — ) BocmosabaoBaThcs He3aRWCHMOCTHIO § H 7); I) BOC-
TONB3CRATHCS PeldeHreM 8) U CHMMETPUYHOCTHIO KBYMEpHOU IIIOTHO-
ctn pacnpeienenns (&, 1) OTHOCHTSALlO HAYalda KOODAMHAT; A), @)
BRIYUCAUTD ¢ HOMOIIbI0 UHTErPHPOBAHKA ABYMEPHOH MIOTHOCTH,
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3.254. BoCHONTh20BARMWUCH TEM, 9TO MUIOTHOCTH CHECPAILCKU CHM-
MCTPUYHOIO HOPMAbHOLG pacilpeleleHus UHBAPHAHTHA OTHOCUTEILHO
IOBOPOTA BOKPYT Hayala KOODHMHAT, LOBEPHYTH OPSIMOYLOJABHHAK TaK,
9700BI €r0 CTOPOHBI CTAJXM HAPANIENbHH OCSM, a BepPOSITHOCTH OONa-
JA3HNsJA B HEI'O He U3MeHMJIA&Ch,

3.255. BocCIO0/b30BATHCS CHMMETPHYHOCTHIO JABYMEPHONX MIOTHOCTH
OTHOCHUTeJHHO 1000l DPAMON, DPOXOAAINeil uepes Ha4al0 KOOPHUHAT,
M ee MHBapHAHTHOCTLIO OTHOCHTEJNbHO BpaIIeHHII BOKDYF HA4aja KO-
OpAHBAT.

3.257. 6), B) Haitts mmorEocTs (E, 7m) B NONAPHLIX KOOpAMHATAX.

3.258. a) BrIpasuTh HCKOMYI0 BepOATHOCTH €epes IUIOTHOCTb B
nonﬂﬁpmﬂx Koopruuarax (cM. sagauy 3.256).

), B) CM. yKasamusa K sajgaue 3.254.

3.259. Berrop (&, — &3 11— 1)2) uMeeT HOpMaubHOEe CEPHUECKH
CUMMeTPUYHOe pachpefienenne, BocmoansopaThcsa 3afavedn 3.230.

3.260. Bexrop A M; = (—§&; + (B2 &3)/2, —mi+ (24 m3)/2).
CwMm. yrasannme ¥ safade 3.259. '

§.261. Iloxasars, a0 Touka ‘M; u BeKTOop As4; HeszaBuCHMbI, BbI-
BECTH OTCIOfA He3aBUCHMOCTh BeKTopoB A My m A.4; (m, smauur, mX
JUIAH). . .
3.262. TpeyronpHAK HABJISAETCH TYHOYTOJBHEIM TOra H TOJNBKO
TOTAQ, KOrfia OfHA U3 ero CTopoH (oxble YZBOEHHOH MeqUAHEI, OIpoO-
BEJICHHOI K 9TO# CTOpOHE. TH COOBITUA, OTHOCAL[UECA K TPEM PA3HBIM
CTOPOHAaM, HECOBMECTHEI M MMET OfHy U Ty ;Ke BeposaTHocTs, HaiitTm
9Ty BepOATHOCTH, HCHOAB3YA pPeayinbTarTsl sajad 3.260 u 3.261.

3.263. TpeyronsEur A;d,A; He wuMeeT TYORIX YrioOB TOTAa H
TOJBLKO TOTJIA, KOTAA OH HEe COREP:KAT BHYTPH ceGsa LCHTD OMHCAHHON
OKOJIO Hero OKpy:kHOCTH. Mcnoanaosars 3agady 3.212.

3.264. 3aMeTuTh, 9TO pacHpefeledus CiIyIaiHeXx BeanduH § u —§
COBIIAJAIOT.

3.265. BecTH BCIOMOrATENBLHLIK CAYyYAHHEIL BEKTOP E =
==(§1, E;)z(gl/ol, gz/oﬁ),nmemmnﬁ chepraecku CHMMETPHYHO® [BY<
MepHOEe HOPMallbHOe paclpefeneHne.

3.266. M pesyapraTa sagaxd 3.264 priBecTH, YTO AOCTATOYHO HAl-
T8 py. llomoGparts gmcia ay, by, by Tak, wroGet ciyualiuerii BexTOp
b= (L1, C2) == (@1E1, b1k + bzég) Ao cepuTecKH CHMMETPUUHGS

1 22y 2
HOPMAUIEHO® PACHPEAiCAeEHe ¢ IIOTHOCTHIO 5 ¢ @ 4+0°)3 g arogu

{8:20,5: 20} = {L: =0, L = bl/ai}.

JitA BLIYNCIEENS pop BOCHONH30BATHCA HOCIEJHMM PaBeHCTBOM H Che~
pu4ecKoil CUMMETPHYHOCTEIO pacapefeepud L.
3.267. Haiitn Taxme wmeJa w M v, 970 cxyvalinnie Bexuuumrr §; u
N = u; -+ v, He3ABUCHMEL W OAWAAKOBO PpACHpPefeleHH. Banucarh
YCKOMYIO BEePOATHOCTH B TepMmuax Bextopa (€1, M) ® BOCHOHbSO-
EiTheA CDEPHIECKOd CHMMOTPUUHOCTBIO €T0 PacIpefeleHiis.
3.268, Haifirn pacmpegeaenue & — afq
8.270. a) Berrop (Ea— i, La—- 51} MBAACTCA PASHOCTHI0 HABYX
Berropos (Eg, E2) ® (Ey, &1), BMUIOMUEX HOPMAJILHBIG PacIpefelNerlis.
6; Pacopepienenne (& — B, E@ — §(1)) eoBmagaer ¢ ycaosieiM
acipenenenneMm (E.— Ey, E;~—§E)) mpu ycaoswn, uro §; &, << Ea.
epOATHOCTE €O0HTEA § o, < &0, < § g, HO BABUCUT OT HEPECTAHOBKI
(v, 02, 0;) saementos (1, 2, 3). 8) Bocumompsosarbca sapaueli 3.267,
3.271. CuM, yxasauue K sajade 8.270.
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3.272, Cp. ¢ sagaueil 2.19.
3.278. Haiitn ¢yaxuuio pacHpefeneHusa
G = o, |l
3.279. Bocnoabsusatbea coornomenuem |MT} << M|E] m pesyab-
TaToM 3agauu 3.152.
3.281. PaccmorpeTs pacmpejeinenue ¢ MIOTHOCTHIO

P(3y 2y) = € exp |~ (} + 2} + #im) |

o0
¢ ={ {exo|— (a3 + a2 + atad)} dnyazy,

Tunasa 4

4A. BameTwrn, uTo ecam f.(t) =0 mpm |t < =, f«(t) =1 Bbpa

[tl =z, ToP{|E] =z} = M[:(E) u g(?) = f«(?) g (2).
4. TlokasaTs, 9710 gag awobnx e >0nun=1,2, ..,

C1"*""_+'§n : - E1'{_"''*_E[(n+1')/21 — }
e R ey i ke
n1+--~+'fl[n/21 - }
U {‘ o a|>el

W HCHOJIK30BATh IPUBEJICHARE BO BBEJGHHH K IV 4 yCJIOBBA BHLIIONHE-
HHA 3aK0HA GOJNBIIUX YHCENL.

4.5. MpuMenuTs peayibrar 3ajaun 4.4.

4.6. TloxasaTh, 9T0

p it t B gy O

1
n o1

n-—> oo,

rafitn pacnpemexenwe (8; 4 ... §, )/n @ mCOONB30BATE TOUHYNO
dopyyay pa P{{& + ...+ En)/n] << e} )

4.7."Bocnonp3oBaThed HepapemeTBOM UefnIeRa M pe3yunTATOM
sagayn 4.6, BeracuuTs, 1pn KaknxX 3gavemigX o. YAOBJICTBOPHET 32KOHY
GonpMmux 4HCe] MOCHEeNOBATEILHOCTL CHAYIafinbIX BedHIUH &1, 2y «om
€CNH OHI HC3ABHCWMEHI M Opu k =1, 2,... ..

P{gh = 0} = ,1_2“,‘; -
P{Er = 28Ck*} = P{Es = —2rCk*} = 2k~

4.8, Ouennts crepxy pucmepcunt &y —+...+Cn m m R ™.
IIPUMEHUTE HepaBeacTBo UeOniimena.

2
4.9. BLuncauTe MaTeMaTHYCCKoe ORmjamme, mucmepcmio L, /Cp

H BOCIIONb30BaTLCA HepaBeHcTBOM Uelnimesa.
4,10. 3ameruTs, 9TO

1 £ 2 £2 e2))
o= (G F o +E)f— (54 - +82))
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1 4TO MO3TOMY

..Ci 2 1. I {(g1+"'+§n)2__ i]“
P{C%——al>z:[<?“-——-————n2 a>3‘;—
T L P - SRy 8}
TP > P L T s P (1)
t { nt (n—1) 5I+ l n{n—1) 3

Onennts mepBoe ciaraemoe B mparoit wactn (1) ¢ mOMONIBLIO HepaseH-
crpa YeObiniena, a BTCPOC H TPeThe — ¢ TOMOILI0 HEPaBEHCTBA N3
samayy 44 mns gpyexuuu g(r) = |z|.

4.41. Haiitw Mf(E;) um Df(E]) ¥ BOCHONB30BATHCA 3aKONOM
6oapIunX wHCe.

6) HcnounsosaTs meETPATBLHYIO HpellebHYIO TeopeMy.

4.12. a) Eciu {2} ofosmauaer ApobHYH HOTO z, TO {€E+kn} n
{In} npm m06bIx meabx k, I HesaBUCUMB U MMEIOT PABHOMEpHOE pac-
opepterenne ga [0, 1].

6) BocmombsoBarbea mepasencTBoM Uelpimesa.

B) 3ameruTn, 9TO

1
C_____1+"'+C" —jvf(x)dx,>8,
0

n

ecn {€ + 1}, ..., {E + nn} npuragnemar orpesry [a, b].

4.13. YTBepileHne 3a/laMU MOMKHO BHIBECTH U3 BaKOHA GOJBIEX
qnced.

4.14, TlpuMernTh 3aK0H GONBITHX YHCEI.

4.15. Bocnonpsosateess pesyabraTom sajaum 3457 m HEpaBeH~
CTBOM U3 3ajauy 4.1.

4.16. a) IloxasaTe, w0 Mv << oo,

6) BBecry cayuaiiHble BeIHIUHBL Vi — Koot Ynn=1,2,.44
rie ; = 1, ecorw npoucxogur cobnitue Aj, u y; = 0 B HPOTHBHOM CIy-
gae, Ilokazarh, uro P{v == vn} == 1, n =1, 2, ...} BHIUNCIATH MaTeMa~
TUICCKOE ORMIIGHNE W RUCIEPCHIO Vv, N C TIOMONIBI0 HepaBeHCTBA Yev
6bimesa yGefiurnes B TOM, 4T0 i 11060T0 N << oo

lim P{vn>N}=1.

n->o00

“ 7
4.17. PaccmoTpers caydaliHyo BeqmUHHY Vys COBOAJIAIIIYI0 ©

o« ’
vV npa v<< NV u pasuyio O npu v > N. Ouesujno, Mvy <N, Tloka~
8aTh, UTO WPENINOJNOMKeHME  (CYMECTBYeT Taxoe N << oo, 410
P{v > N} < a — & < a» npmrOANT K TPOTHBOPEYHUIO, €CHIH BHIYNCIATE
’
MareMaTHUeCKOe O;Kufauue Vy 0o Gopmyne

oo

Mvy= P4 N{v< V) > i (P {4,) —P {v>> N}),
n=1

n=1

448, Cpasats cobrrtea A, co sHadeHHAMH ONHOH m Tolf ske Clry=
9A{HOH BeNUYUELI, mMeoliell paBEOMepHOE pacupefelleHe HA OTPe8«
ke [0, 1]. :
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4.19. IToraszath, 4T0 €CAH Ve — UMCJIO ORHOBPEMCHHO IPOHCXO[s-
mpx cobuituil {|En—Cl >}, n=1,2,...,, T0

[lim &, C} = ;Ql {‘Hﬁf &, — 5> _,%.}: hgl {Vun=*}

(n->oo N-»x

n upuMennTs demMy Bopens —- Kamtemnm (sanauy 4.16).
4.20, Moxasathk, 9T0 BLITONHAOTCA yeIOBHA 3ajaun 4.19,
4.21, a) oxasatp, 4710 .

. 1 . _n/.e
P[An}="1+e)u P{Bn}QexP ke )7

7 npaMenuts Jemmy Bopens — Kauremmm (3apauy 4.16).
6) HcuoanzoBaTh COOTHOMERNO

] — e e C v, = = oo\,
[T |t | o) S (o=} U 1= =)

4.22. Haiitu D ((51 + e §n2)/n2), OPAMEHNTh HEPABCHCTBO
Yebnimesa n pesyasrar sagadn 4.19.

4,23, Haiitit D (§n2+1+ §n2+2—l— vee Ek), FCHONbL30BATH ONEHKY
M

P {max (L), Ly, +oon Lo} >} < 2 P{Li>¢)

i=1

gepasercTpo UeGhimena u pesyinrar sagaun 4.19.
4.24. BelBecTH YCHUIGHHBIA 3aKOH OOJBIINX THCEX W3 PE3YILTATOB
3afayq 4.22 n 4.23.
425, a) [puMmennTh MeTO[ MATEeMATAUECKOH HHAYKIHA (o n).
0) Haitm

Pt B =k
TP =
4.26. Bocnonp3oBaThcA pesyiabpTaraMs 3ajaun 1.53 m paseHCTBAMEA
P{t((N) > n} == P{4dn, n}, P{t2(N) > n} = P{Cu, »}.
Tpx maxosEeHmH TPeNedLELIX PacupefeneHnit MOIE3H0 COOTHOIICHHS

In(1—gz) =—z+0(z?), =z->0.

4.27. Tlpepcrasuth BepositEocTh P{n. <2} (0 <z <<1) B smue

o (htxyn
P (N, < 7} = i Ew S P (u) du;
s~ k/n

K KQyKIOMY CAAracMoOMy OPUMEHHTH TeopeMy O CDe/lHeM.
4.98. Tlokasath, ur0 AAs mo6oro e > 0 MOKHO HANTH TaKOE Ha-
Gop {61, ..., Om} HeIepeceKaOMUXCHA OTPE3KOB, UTO

m
P{Ee U 6i}>1——s
i=1

[
g
w



S
BOCHIONB30BATLCA penieHueM sanaun 4.27.

m i
B HACTHGCTEH pg{z) Ha U 8, mempepnipEa m orpamunesa. Hdance
. j=-1

E
4,29, BocrionbsoBarbes paBeHCTEOM g nt = tg (ﬂ {n —;—1}) 7 pesynb-

TataMu 3ajgaq 4.28 u 3.8,

4.30. Vicmonsayst TpEIOHGMETPHYCCKYI0 GOPMY SamWcH KOMILICKC-
HBIX 9HCed, IOKa3aTh, 4T0 [n = tg (rarctg £), n opuMenurs pesynb-
TaTsl 3anav 4.28 » 3.8.

4.31. McmonnsopaTh mepaBemcTBa 43 3ajgas; 3.228 u ompeneaenne
YCIOBHO# BEPOATHOCTH.

4.32, Ucnonbaosats, pasenctso P{xn, <<z} = F"(z) 0 acuMOTOTH-

n

A c _—
9ecKoe coorHomenue lim [ — 2} =¢~¢,
Nn—oo n
4.33. a) Bocnonb30BaThCs CHpaBeINBHIME Dpm aioboM € >0

BRJIOYeHNAMA

h<z—e |til<els{m+i <z [El<elc=
_ s{n.<z+te |l <e}

d TeM, uTo _ .

P{4} — P{B} << P{AB} << P{4}.

6) JloxkasbiBaeTcs aHaJOrmTHO a).

4.34, NcnonpzoBath TeopeMy Myaspa — Jlamnaca m m. a) safa«
an 4.33.

4.35. a) BocmonbaoBaThCA HepaBEeHCTBOM
P{4B} < min {P{4}, P{B}},

CIPaBeANUBLIM I JI00HIX BYX coObITHit 4, B.

6) Henonbzopars onpefiellcENe HeHpepsIBHOCTH (YHKIHEN JIBYX
NepeMeHHBIX ¥ Pe3yabTaT 1. a).

4.36, Tloxasats, 9To mpi RasmmoM [ — 1, 2 DOCIENOBATENLHOCTE
tm= ( 0L §§n>) /n  cxomuTes mO pacmpeNeNeENIO K a4, KOI-
A2 n—r co, H NPUMEHHTE Pe3yibTaT sajavdd 4.35. B caywae a) cxopm-
MOCTH C(i") K a; cleflycT ua sakoHa Oombirux gucea (cM. BBeicHI®
K i 4), B cnyuae 6) — us samaugy 4.15.

37, Ilpu Berumciennn P{{r <C } BOCHIONL30BATHCH COOTHOIIE-
mreM lim (1 — g)1/€ =1,

E— ¢

4.38. BaMernte, 9TO T, MOKHO NpPEACTARHTL B BUAS SYMMH k Hee
BABICIUMLIX CIYYQHHLIX BeJHYWE, PACUpefCACHHHIX TAK e, Kak &,
Bocrosansosarsest mepasencison UYeOpimesa. . <
4.3Y. 3mavenrme Mt BHIUMCIAIOCH B samade 8.202, Utolmr maiitu

pacnpefieNenie T, BaMETUTH, YTO
v b g
——s

LD e ¥

e 1
Mt My v “

HCTONL3YA OICRRY

4l |

gl'*_'°'+‘\’_~a >81<
\ < F {v<n}-sup P{\
m=n

v l
§1+"'+gm

m

-—a

> e},
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mOKa3&Th, YTO BTOPOH COMHO;XUTeAs B (1) CXOmHMTCA MO BEPOATHOCTH
K 1, ¥ BOCIIOJNIB30BATHCA 1. 0) 3amaunm 4.33.

4.40. 3aMeTuTs, 9T0 Caydalimasx BeNUYAHA T, HMEET TAKOe 3Ke pac-
npefexenne, kKax cymMmma E;-F...Ey, B kKoropoit E;, Ey ... m ¥ He-
3asucmMBl, &y, &, ... paciperesiensl Tak ke, Kak E, a v uMeeT reo-
MOTPHUECKOe pACHpefeieHue ¢ MapamMeTpoM ¢. Jlajee HOpH pemmenyI
- 1. a) MCOonb30BaTh 3amaty 4.37, a npm pemeruu m. 6) — sagauy 4.39.

4.41. Hepsasn omeHka clleflyeT ms HepaBemcTsa UeGsimesa. Jusa
[OKA3aTeNbCTBA BTOPOM MOMHO BBECTN MHAMKATOP Y4 COOmTHA A4 W
BOCIIOJIL30BAaTHLCA pesyapTataMu samau 3.186, 3.138, mepasemcreom Ho-
1y — BYHAKOBCKOrO0 M MepPexofoM K JOUOJHMTEILHOMY COGBITHIO

442, Uenoneaya samaum 441 m 439, mokasaTh, 4T0 HAXOH/EHHO
NpefelsHOTO pacOpeleleHusa ¢T; CBORUTCA R IIPAMEHEHHIO B83Jaud
4.37. 3atem ¢ momompbio 3aiag 4.33 m 4.41 mokazath, 9TO LIDEJEIbLHBIE
pacnpefielleHHUs ¢T; U Ty COBIALAIOT. )

4.43. YGemuTeca B TOM, 4T0 mpomecc pafoTsl mpubopa yHOBIETHO-
pseT cXeMe, onucamHolk B 3afage 4.42, m uro NI HCKOMO# caywafimol
BeJIMUMHE! T W CAYUYAHHHX BeJIWYNH T; W T, U3 sanazm 4.42 cmpasefs
{IEBO COOTHOIIIEHUE ]

Plui<<t<<} = 1.

4.44, Tlpumenutsh pesyabrar sagaynu 4.43. Mcmonn3oBaTh anmpoKCcH-
Manyio MyacCOHOBCKOTQ pacmpejlelleHUs HOPMAalbHBIM.

4.45, Vicnons30oBaTh OOpefeseHNs] YKa3aHHKX BHROB CXOAMMOCTH,
Ilpu mocrpoeEn: mpEMepa PAcCMOTPETh TaKHe HE3ABHCHMLI® CIydail-
HBle BeNUIUHE §ay 9TO

P{§n=i}=1——i—. P{| &, —E|=n}=1/n.

Botuucauats M(En — E)? » wmenonszoBars nemMmy Bopens — Hanrennm
(sajauy 4.16) pna moxasarenncTBA TOTO, YTO

P{Eown—uno}x:o.

4.46. Fcin F(z) w F,_(z) — Qynennm pacupenenenna §E m Fu

*
{n =1, 2, ...) coorBercrBenno, F*(z) u F, (z) — obparHEe QyHRITH,
& cayuaiimas BeamuuHa [ MMeeT DaBHOMepHOe pacupeflelienie Ha Of-
peske [0, 1], Te DociaefOBaTENEHOCTh CAYIAMOLIX BENATNH &, ==

» Fo () cxommrcs K b == F*({) © Bepoarnoctei 1.

447. a) B cavuse Korga B. oxopurca R § ¢ BEPOATHOCTH, BOC~
.OAH3OBATHCA PABHOMEPHOH EeIPepHiBHOSTLI0 f{z) Ha JXi6COM KOHC™-

HOM 0TpesKe B BKAIOUCHAEM ,
(1) —fB) i =) s {18l =TTV LISl <7, (B —E] > &)

cnpaeeTassM {ia a66ux e >0, T'<C oo mpu xexotopom &’ = &'{s, T},
Caysail cXOQUMOCTY ¢ BEPOATHOCIBIO i PACCMATPHBAGTLA &HAJOIETHGD,
a cIayyall CXONMMOCTH HO PACHPEJieNleHuIc CBOQUTCA XK JI000MYy K3
PacCMOTPEHHHX ¢ NOMOI(BI0 peayibraTos safgad 4.45 m 4.46.

6) Paccyjenns NPOBOJATCA TAK K6, KAK B ©. A), HO IPH I10-
CTPOCHEN MHOECTBA, Ha KoTOpoM f(z) paBHOMeDHO HEOpepHIEES,
HYIKHO MCKIIUMTH u8 orpeska [—T, 7] OKDECTHOCTH BCCX TOUCK [:ua-
puisa f(z).
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4.48, CymiecTBoBaHme Beauuumn & = lim £ JejyeT U3 MOHO-
(3

n—->co
TOHHOCTH HOCHEA0BATENBHOCTH E,, 8 paBencTso ME = a — u3 unre-
rpaJbEOre mpeactaBienna ME (cM. sagany 3.138) u u3 Teopemsr 0 Mo-
HOTOHRO# CXOAMMOCTH (CM. BBeJeHHe K ri. 3},

4.49. ) Tloxasare, . uto ecam Ap (k= 2) — MopaManban# 00
‘JUIFHe OTPEe30OK W3 Tex, Ha Kotopere orpesok [0, 1] pasGnpaercst 109~
Kamu §y, ..., Ba—y, @ |An] —ero nmma, 10 Appr = A (B=2,3,..)
u M|Ax] =0 tpa k — oo,

6) Berumeants ME m ME?, ponbsyace TeM, uTo ycionnoe pacnpe-
fencaue § npu ychosun §y ==z cosmagaer ¢ pacnpejeiaenieM zE,
ecin r<<1/2, u ¢ pacnpegsencHneM {1 — (1 — 2)E, ecau z = 1/2.

4.50. a) Iloxaszars, atoP { lim | Ep—Enar|= O}= 1, 7 BOCDONB3O-

n-—->00
BATLCA TeMMOU O BIOREHHLIX OTPE3Kax.

6) BocuospszoBaThcs TeM, U4TO YCAOBROe pachpemenenne E mpn
yeaosan  Ey ===z coBmagaer ¢ Ge3ycloBHLIM  pacnpeieneuneM
x(1—E).

4.51. TloxasaTs, yTo cayuaiinble BeSIBUANH Oy, ONPEACHeHRBIE Pa<
BEHCTBAMU

g (En) - ‘,f,’ (an) Eﬂ -

, "
7 = 1+a)),
bng' (a,) by, (t+ o)

VHOBIETBOPAIT YCIOBHIO
’ lim P {|a, | >e} =0 npn ao’om & >0,

M-» 00

" Danee Bocrnonn3zosaThes 3anaveit 4.33, 6).
4.52. Cm. yrasanusa ® sajade 4.51. B ornwame ot sajgaasm 4.51
ONPCAENNTH CIYY9ailEble BEJUYUHLI ¢p PABEHCTBAME

£y — k
8 (n) g(a”)__i.(gn"—qn (1—{-0&)
k =% .
bng(if) (@) kl \ o n
. W . f, — np
4.53. a) PacmpefeneHHe CaydYaiinoll BeJMYANGL s
Vart—n
Opi n—> oo CXOAATCA K CTAHAADPTHEOMY HOPMAJEHOMY pacupelencHuio,
My 2
6) Hcmonssonsats safaay 451 ¢ &, = - —z, g, (2) = a",
n
4.54. a) Ucmoansosath 3agaqay 4.52.
6) Ucnonssosats sagaqy 4.51.
4.55. Tloxasatw, 9ro pnsa gioboro & > (0
g, — a, E,—a
limP’ n i n_vnb n el =0,
S

ecnm Boinonsenpt ycaosmst m. B). IIpm mocrpoeRunm mpumepos, Mora-
BLIBAIOMIUX, YTO YCJAOBKA a) U 6) He O0eCUSYUBAOT COBMNANCHUSA PO~
’
E —
. ™ n gn n v
IeJBHEIX pachpenenenuit 7 w I . paccMoTperb caydaii-
n ‘n
mhe senauuubbl Ep == b,§ -+ an, rae cayuaiinam seauunna § uMeet
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CTANOapTHOEe HODMaLUOe pacupelenenne, u HOILOGD&TB COOTRETCTBY IO~
- ’ 7 .

HiiM 06pasOM MOCHEIOBATENLAOCTH &y, by, ., b,
4.56. a) PaccMorpeTdh ciydyaiiHble BEJHUHHB

E,==tnb+ (1 —%a)Cn,  n=12...,
TAE Y, Y2 .+.— CAyUAEBe BeNWYHHDlL, He sasucamme ot §,
P{xn = 0} + P{¥n = 1} = 1.
G) CpasauBan :

ME = S 2dP (£ < 2} 1 ME, = s 2dP (8, < 7),

1I0Ka3aTh, 4TO 3a cYeT BbHIGOpa HOCTaTOUHO GOABIMoOre I' MHTETPANH

{1z e<an [ 1o1epg.<2)
W >T [>T

MOKHO celaTh CKOJL YTOAHO MajhiMM, a8 pasHEoCTh HWHTETPanoB 10
obnactn {|z| < T} upu n— co crpemuresa k 0.

4.57. a) Paccymmas Tax se, Kak B n. 6) samawm 4.56, mowa-
3aTh, 4TO

00
i — M) = lim li 2qP < 2V >0,
tim (M, — )= Jim lim [ 5P (|8, | <) >

Tloctpoenue mpuMmepa, B KotopoM M. > M, DpoBsecTH 2HAJIOTHUIIO
1. a) sagaum 4.56.

6) Cryuaitusie Beymamunl &n, — MEn B E — ME ynosmerBopaioT
YCJIOBUAM . a).

4.59, Crnyuafinas senmdauna £, WMeeT GMHOMmMaNBHOe pacmpefieie-
nme ¢ mapamerpavu (n, p).

4.60. a) Mcmomnzosats paBeHCTBO MENT = @®) (1),
6) Cum. ompefiesicnie NpPOU3BOJsAINell (PyHKIUH H ee CBONCTBA.
1
. 1
B) Vcnoms3oBars paBencto \ 2%dz = ——, o >—1.
) P Y o

o .
4,62, Tlorasats, 910 Or = T1 -+ ... - T, THC T1y 4o, Tr — HE3ABNCH-
MHle ciydaiinble ReJUUMHBI, paclpe/iellenuble TaK e, Kak ciydaiinasd
Beanywua Ty B 3agauc 4.61.
4.63. CpaBHWBas pAlbl

0
Mz5 = 2 C;":llpmq"_mz" n 1—a Mzg,
pz
n=m
COCTaBUTh PCKYPPEHTHOE YpaBHeHW?, CBI3BIBAIOIIEe IIPOU3BOMIAINIE
¢yuxima Mz: OpU COCeJIHMX BHAYEHUAX m, N HAHUTH €ro pellewnse,
4,64, Tlonbsysich pesyabrarama sajfasd 4.63, paiiTh mpoM3BOJAINE
dyuriun pacupegenennil &y, &2, &3 W ux cyMmuI 1.
.65. a) BocmomsszoBaTbesi (POPMYJNOH NOJHOrO MATEMATHYECKOTO
OIKANAHUSL. :
6) Hcnonb3oBaTh pe3yabTar I, &),
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4.60. Hafitn P(%, == &, = 0}, P{E, = 0}, P{; = O}.
4.67. TIpepcrasuts @g(z) B BUAe cTemennoro psja. Bocroab30BaTh-
€A TpaBWIaMW DOYNeHHOro AuddepeHnupoBauma PAXOB W WEOTPHIR-

TeIBbHOCTRIO Ko3PunuenTon paga Kis cpg‘) (2).
4.68. ConocraButh k-My HCOLITARMI0 BEKTOD (x, 1y «++ €k, N), kb ==
=1, 2, ..., I16 €, 4 =1, eCIH B k-M HCHBITAHNW MOSBWICA j-i mC~

X901, B &, ; =0 B NporuBHOM clyuae. BocmoanzoBaThcss paBeHCTBOM
n
Erngr oor Eny) = E (Br,1r <1 Br,N)
k=1

¥ cBoiicrsaMn mpowsBogAmMX (QYEKOAN BEETOPEBIX  CIYYAHHEIX
BCTH9HH. .

4.69. Vcnoas3oBatsh pesyaprar sagaanu 4.68. -

4.70. a) Bocnmoanzosathesa QOPMYION MNONNOr0 MATEMATHIECKOrO
OXANANAA U Pe3yaAbTaToM 3apaud 4.68. .

6) BoiBecTnm u3 pesyibrara IL &), YTO KOMIOHEHTHI Ey 1y «ee Ev. N
EezaBncuMbl u §v, 1 mMeeT pacnpefeienne [Iyaccona ¢ mapaMeTpoM Api.

4.71. BocmompsoBarnes TeM, 9TO @(z) — aHaNHTHYECKAA (YHKIHA
B xpyre {|z| <1}, 9to @(1) = 1 m wro @(z) pasmaraerca B pax Teii-
Jd0pa N0 CTeneHAM 2z C HeoTpuUaTeXbHLIMA KOB(X)Q)HI[HOHT&MH.

4.74, Boluwmeauts XapaKTepHCTAYECKYI0 OYHKIAI0 §; -+ ... En

4.75. Ucnonb3oBarh GOpMyTy DONHOTO MATEMAaTHTIECKOTO OMANANNR A
R CBOMCTBA XapaKrepucTuueckux dynruuit (npoumssonsmux Qynrmmii),

4.76. a), 6) Mpencrasats P (z) B BUAe CTENERIOrO pana no z.

B), n) IlpencraButs Y(z) B BHge crenmemnoro pana no ¢(z) # wc-
meJIb30BATh pedynbTaT 3afaum 4,75,

r) Boipasute ¢(z) depes V(z) B HCIONB30BATH Pe3YNbTAT B33NA-
an 4.75.

4.77, Beraucauts npoussopantme (yurumm Mzs, Mz, 1= 1, ..,
eas M, A 3AMETUTH, ITO €CIU BLINOJHAIOTCS YCJAOBHA 3ajauf, TO

Mzb = Mzél v Iv\zEm

4.78, a) Ucnoanzosarts COOTHOMmMEHMO

—1 277
k1 =5t [k, ecum nr menutca ma k,
e =10 B opormeEoM cxygase,

i=0

6) 3ameTnth, UTO {& npm gpenemum ma k paeT ocTaTOR M} =
= {§{ — m = 0(mod k)}, u BOCOOJBL3OBATHCA YTBEPIKMAEHHEM I Aa).
4,79, Iipu xampmoM i == 1, 2, ... 3aMeHHUTH E.zi CRYISARON BeJHe

‘wnHoil {; — OCTATKOM OT JelIeHuA Eﬁ ma 8. Haiitm pacmpepexenme
XapakTepucTuueckyio (QyHKOmI0 {y M BOCHOAL30BATHCA safageit 4.78.

4.80, Victonn30BaTh HE3ABACHMOCTD &1, +. . En. )

4.81, TIpepcraButh Me** B Bue MHTErpajia ¥ OLEHUTH €r0 CHH<
8Y, TOJB3YSACH NOJOKUTEJLHOCTHI0 W MOHOTOHHOCTHIO NOKA3aTeNbHOM
dyernua.

4.82. Ucoonssosarh 3afagu 4.80 m 4.81.

4.83. Ucnoansosars 3agaunm 4.80 u 4.81.

4.84, IIpuMennTs QOPMyJy NOJHOTO MAaTEMATHIECKOIO ORH/AHAM,
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4.25. Bocnonb30BaTHCS HEPABEHCTBOM
Mottt —metof | < meitt ottt | <
ST{t—[P{UEI<T} 2P {{E1=> T}

4.86. IpenctaBure f(¢) B Bume CyMMHI MefCTBATENBHON B MHWMOL
wacrell, Bocmonn3oBaThCA YCNOBHAME 3a/laYM M 9ETHOCTHIO (DYHK-
LAK COS T,

4.87. 6) Ilokasarh, Wr0 po(r) —OTO NIOTHOCTE pACHpPeAENCHAL
CYMMBI IBYX HE3aBUCHMEIX CJIYYafHBIX BeJWIWH, OGHA U3 KOTOPHIX MMe-
€T paBuOMepHOe pacmpefeinenue na orpeske [0, 1/a], a mpyras — pas-
HOMepHOe pacnpejiesienne Ha orpeske [—1/a, 0].

B) Mcooassosars dopmyny ofpamenus pua OopeoOpasoBamEnA
Qypre (cM. BBesenne K ra, 4) m pesyssrar m. 6).

4.88. Jlna nowasaTensCTBA TOMIECTBA CPABHUTE IONHIHTEIPANBHOO
BEIDJKeHNE C INIOTHOCTHIO COOTBETCTBYIOIEro HOPMAJLHOrO pacupe-
AeneEns. Tak Kar pacmpellelleHne 7 CHMMETPHYHO, TO M1 == 0, ecin
T016K0 M|n| << co. laa Berumcaenus Dy = M1? mpoxudepennupo-
BaTh 06e 9aCTH MHTEIPANBLHOTO TOMZECTBA WO h.

4.89, Tloxasars, 9TO ONMCaHHAA B YCJIOBMH 3afaun dyuroua f()
MosKer OBITH IpefCTaBIeHA B BUMe

h
i(t)cpo-*'z pimax{l—ailtlv O}r
i=1

rae k — umeno sBembeB Jomamoit (rpaduxa ¢ymknum f(f) Ha oosyocs
(0, o)), wucna ay, ..., @, P1, :v., Pr HOTORUTEIHHSI, Po=0 B po+
+p1+...+pr=1. Jlasiee BOCUONb30BATLCA pE3YABTATAME BRXY
484 u 4.87. g

4.90. Paccmorpers mociaefioBaTembuocTh fi(t), f2(f), .. XapaKTe-
pUCTHIeCKHX (YHKOHWi, YHROBIETROPAKINUX YCIOBUAM Bajmadnm 480 u
taKnx, wro  lim f, (2) = f(t) paa moGoro ¢, {t| < co, BaTem BoC-

>0

fIOJIL30BATECA TEOPEMOHf HENPEepHIBHOCTH JUiA  XapaKTePHCTHYECKET
dymaxnnmii (cM. BBefienne ® . 4).

491, 8) Pasnmomurs fi{t) B pag Oypbe m yGequrnes B TOM, uTO
KOO(DIIUeNTE BTOr0 PABNOIKEHUS OUDOACHAIOT PACHDENeJNCHAS Be-
poaTiocTei. '

141, @1

6) Bamerurs, uro fy (8) == TS T, N OOJYUNTh PagiIoNieHna
5{t) » pang Oypoe ¢ MOMOIILIO PesYABTATA H. 4).
4.92. Ucnonssosars pesyawrar sagadu 4.91. .
, HE
493, 3Bamerurs, uro $yarmum  f{H) =M I n g(t) o=

-mMe“Gﬁmﬂh) CBABAHKL COOTHOWIGHHEM f2(t) == g(t) & ure ¢
ruacno sajave 4.8% dymsmum g(¢) w f(t) menpepsrsmni.
4.94. Tlokasars, I10 Me'*f =1 TOTHA W TOUBEO TOIJA, XOTa
P & {0, +2r, -4m, ...} ) =1,
495, IlorasaTh, wro ecam £ wMeer ILIOTIOCTD p(z), yrasamuyio &
yeaI0BrG Bafaum, TO
oo

1—-f(z)==25'(1—-cos;x) p(z)dz=o0(1t]) mpu t-»0,
0
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n nosroamy f(0) = 0. [lns oneuww wATerpaja pasbHTL ero wa Apa: oT
0 no T wor T o oo} BCHONH30BATH HepapencTsa 1 —cos y << ¥%/2 u
acuMITOTHYeCKy0 PopMyny Aud p(x), £ — oo,

4.96. Vcnoar30BaTh PABEHCTBO

1
f (:c)=%i_{r(1)t7(f(x—t)—~2f(.1.)+/(x+t))

. cos t§ — 1
n cienyiomee u3 Hero coorgonrenne f” (0) =lim Mg N
t>0 (tg) /2

4.97. Bocmons3oBaThcA pesyabTaToM safaum 496 B ouenroil
(MIED? << ME%

4.98, Ncnonn3oBaTk peayabTarsl 3apnay 4.86, 4.94, 4.97.

4,99. Haiitn HauaJbHEe WISHB! PAslIOMEeHEA yKasaHHHIX Qyumrnnii
B pagsl Teitmopa.

4,100, -a) Hpu suunciennm QYHKONE pacHpejelenus X3 mepeit-
TH B MHTerpajie K MOJAPHBIM KOODAHHATAM. '

6) DocmompsoBaThcs pesydbTaToM mL a) U 3ajavedt 4.93 mas Bol-

2
ancrenma Me' L,

4,101, Hafity cEauama XapakTePACTHIECKYI0 QyNKOMIO ramMMa-pac<
mpefeNenus ¢ mapaMerpoM o = 1, satem (moabsysch sagaueit 4.93)
coax=1/q, g =1,2,..., 3arem ¢ & == p/q (p, ¢ = 1, 2, ...) B, HAKO~
HeN, ¢ OOMOIBI0 TEOPeMHEl HEIPEepPEIBHOCTH — Ui MPOU3BOJILHO-
ro oo > 0.

4.102, HaliTe XapaxrepACTAYECKYI0 (DYHRIKIO

Meit; — Me’i(tc 1&1+mx+tckak).

4,103, Haiity XaparTepUCTHUECKYI0 (PYHKIWIO pacopefielieBus BeK-
TOpa (Ch sy Cm)

4.104. Bocmonb30BATLCA TEOPeMOll W3 Kypea JNuHeiinof anreGpel o
NpUBECHAN CAMMETPHYHON KBagpaTHdHOM (POPMBI K AMATOHATLHOMY
BHAY C NOMOIILI0 OPTOrOHAJNBNOM 3aMEHEl KOOPIANAT.

4,105, Ucnonpays popmyxy Teitnopa pas In(1 — z), palita npexen
norapuma npoussopAmelr QyHRIUA ES") + ...+ Ig(n") npa n — oo,

4,106, PaccmorpeTs ciyualinyo Beiwduny {, MMelOMyI0 paBroMep-
Hoe pacmpenesienme na orpeske [0, 1], u moctpours Tarme QYHRIEHA
fr(2), gp(2), z = [0, 1], uTo cayvaiiman sennunna f,(C) pacnpeneieHa
TaKk iKe, Kax &, gp(L) — TaK e, kax n, n upu k=0, 1, ..,

P{fo(5) = gp(L) = k} == min {P{E = £k}, P{n = k}}.

4.107. Tem sre cmocoGoM, uro B 3amaue 4,106, mocrpours no Hezasu-
CHMBIM CIYY2HHBIM BEJIMINHAM 5ty ..., Gn, OMEIOMAM pPAaBHOMEPHO®
pacopencaenme na [0, 1], cnyuaiinsie BeamunEsl Ei, ..., &a ¥ MAKCH-
MQJBHO COBNANAOIINE € UAMI HEe3ARHWCHMBle Cchaydaiiubie BeIHTIHHBI
Niy « - o Na, AMeIOIMKe pacupesienenna Ilyaccona ¢ uapaMeTpaMu piy «os
veny P COOTBETCTBEHHO, Hanee BOCHOJAL3OKATHCA COOTHONICHUEM

(oo kBN ) C ﬁ, (& =)

n csoiicTsamm pacupejenesns [lyaccoma (cMm, tarme xnury {21).
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4.108, PaccmarpuBas Hellepecekaiomuecst cobmTha Buga A,
1

L Ar,',qu’ LA A]'N__qv rpe {ib .. '77 lq} ‘U {ilv e jN—q} = {17 e N}
n A — cobrTne, NONOJANATENbHOE K A, NOKA3aTh, 9TO
N
- R —
S, = qzk ChP{B), k=01, ...

floncrapaTs TH BHIPAKENMA B NPABYI0 YacTh PABEHCTBA, yKA3ABHOFO
B YCJOBUH 3a7a4M, W OPUBECTH HOACOHBIe UWIEHBHI, MBMEHAA HTOPANOR
CYMMMUPOBAHU, -

4.109. PaspomuTs upoussofsamyio gyurouio @(z) = Mz% oo dop-
myne Tetimopa (¢ ocrarounsiM uwlenoM B ¢opme Jlarpam:ka) B TOUKe
z = 1 u zameruts, 910 ¢(0) = P{E =0}, ¢® (1) = mr u ¢p®) (3) = 0
ana nobex ze [0, 1] u k=0,1,2, ...

4.110. 3amertuth, uTo ecinu @(z) == Mzt 10 Q™) (z) == MEInIzt-n
r. e. oM (0) = n!P{E = n}. [lalJee paccy:KIaTh TaK Ke, KaK B Ba~
page 4.109.

4411, Ecin ¢(z) = Mz8, 1o

oc 1—
Srgn otz

N=]

Janee paccymnennn aHaJiOrHYHE! HIPOBEeHHEIM B sajauax 4.109 =
4,110, Pasencrso

di—e@ | o™
gt 1—2 |e=1_ k41

yJCTaHOBHTE, HCMOAK3ya opmyast Jleiibunmna n Teittopa.

4.112, BocnoansosaThesl HepaBeHCTBOM n3 Samaum 4.110.

4.113. OpuMennts yTBepsRaenue sagaun 4.112, BoiGpas B KadecTse
£ cayuaiinyo Bejuuuny, EMEIOIIYI0 pacmpefeieHme Ilyaccoma ¢ mas
paMeTpoM A.

4.114, TlpepcraBuTh cayvaiinyo senwanHy [Li(n, N, s) B BHJE CyM=
Mbl HHAWKATOPOB

Py (3, N, o) gD o gL 4 Y

m BocmoJn30BaThCA (opmydoit safmaum 8.434 pua PaKTOPMANBHEIX MO~
MeHTOB, UccienoBaTh (gymcnmo fi(n) =Mpy(n, N, s), paccuaTpusag
ornomenne fy(n <4 1)/fi(n).

4.115, Ucnoussosath sanavy 4.108.

4116, BriBectm ®3 pesyunTaroB pemenus sanauum 4114, wro mpm
YKA3aHHOM  TNPeJleLHOM  Hepexofle  BHIMONHAETCA _COOTHOMIGHIS
min{n, N —n} = o(N). Janee ucmonpsoBath gBHEE (HOPMYIHRl fid
PaxTopuaNLHEIX MOMeHTOB J¢(n, N, 8) u sajagy 4113,

4117, Tpepcrasuth pe(n, N) B Bumie pr(n, N) = %14 vou = L
rie y: = 4, ecnm i-g Auefina cofep:KaAT poBHO r wACTHEN, W ¥ ==0 »
IPOTUBHOM Ciyuae, BeamcauT: (DAKTOpHANBLHEIE MOMEHTHL W,(n, N),
HCHZJ;Ii%yH pesyarrar sajedu 8.484, m npuMeHMTL yTBep)KHEHHWe Baja-
am 4.113.

4,118, Tax kak

{pr(ny, N) + pesr(n, N) +,.. =0} = {v:(N) > n} = {p:(n, N) =0},
223



TO UPpH YCJHOBHAX

P {1, (n, Ny=0}~C, P > m,(n, N)y=0)->1 1
Re=r+1

BrionHsercs coornomenme P{vy(N) > n} —C. 3uavenne C u CRAD
MCKAY 3HAYeHUAM” n @ N, UpE KOTOPOH BRILONHAIOTCA yeaosma (1),
HAATH ¢ HOMOMIBIO 3aa4n 4413, v

4.419, Ecmu piP (n, N) — 4ncao crpok, B KOTOpHE ue momaio

HH OfHOH YacTHUH, a ng) (n, N) — ancno Takux ke croabnos, To
CIyUaiiane BeJNYHHH ugl) (n, N) n p?) (n, N) mHesasaCcUMHW W HX
IpefesibHBIE pacHmpeseseHnss MOKHO HallTh ¢ IIOMOHIBIO pesyibTara
safaun 4,117, a % (n, N) = p{V (n, N) u{® (n, M.

4,121, NIprMeHATs HEHTPAJBHYIO NPENEJNbHYIO TEOPeMY.
4122, TIpa mo6om k = 1, 2, ...

. zhl/"n_l_z-—kVﬁ \"
Mn, = 3 o

¢ \n
UcnoarzoBats coornomenue lim (1 + ,—1-) =%,

n=>00
6) Cuyuaiinaa seamumua lnm, ABifeTcd HOPMUPOBAHROH cymMMoil
HE3aBUCUMBIX CJIAraeMBIX.
4.123. a) BocmoansoBaTtnes sapgaueis 4.122,
6) 3ameruaTsb, 9TO

Q1 1 1 1
= —_h — — 500
P {nlooo < 1} - 2 91000 Clooo = 2 72 2woo Cloo00°
Py

4124, Cv. yrasanua w sagave 4.123.

4,123, TIpuMenurs BaKOH OONLHIMX UWCEA W UCHTPAALUYIO Ipe<
AEIBHYI TEopeMy.

4.126. Tar xar cdepa S™' nepexoxur B ceba npr aioboit nepe-
HyMepalul KOOPAUHAT W NPH OTP3KEHWAX OTHOCUTEALIO KOODAHHAT«
HBIX THHOEPINOCKOCTEH, T0 BeNIMYWHL! &3, ..., &n OAHIAKOBO paciopene-
JoHBl ¥ Opu JIOOHX i %= j Bertop (&4 E;) MMeeT Taxoe ke pacipefe-

menue, kax (Ey, —E;). Hus sruucaerna ME? nymuo mcnonnsoBars

elle aJl{AITHBHOCTh MATEMATHYCCKOTO OIEANAHNHA ¥ ypasienne cQepsl
4427, VI3 chepmaeckoit cHMMETPHYTHOCTE PACHDE/IeNeHNA BERTOPA
§ caepyer, uTo ycuaoBHOe pacupefiedenve Bextopa e == Ef|E| npm yc-
JIOBHH O = r fIBIAETCA PABHOMEPHBIM N3 ENUHIYHON cdepe, T. 6. HO
BABHCHT OT T,
4.128, Beecrn cnyqaunym Bchquy Pn, KOTOpas He BABHUCHT OT

BEKTOpa & I TakoBa, 4TO p,,, umeer 'X, -paciipeieyicEue ¢ n CTeleHAMA

csoonsl, Mp2 = n, Dp2 =2n, B cnny samaun 4.127 cayuaiiusiil Bex-

TOpP Pr€ WMEeT n-MepHOe HOPMaJIbHOe pachpefieleHHe C HYJeBHM BeK-
TOPOM MaTeMaTHYECKHX ORUJAHUE R eIlPIHE‘!HOfI MaTpuneir KoBapma«
unil. IIpefexabnble paclpeficleHus CIyYalHBIX BEKTOPOB (&1Pny +-e

ve ERDn) W (eﬂ/n, eeny eh]/n) upu k == const, n — co coBOagaloT B cUIy
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TOrO, 4170

— —1

”{ Va >5}<":

pas joGoro & > 0 (cM, 3agagy 4.33, G).

4.429, Vicmonp3oBarh pesyabraTel m. a) 3amaun 4125 m m. 6) aa-
pagm 4.33.

4.130. BeecTn caryd4aiilible BeJMUHHE €4, ¢ (1 < <IN, =12..0
&, 1 == 1, ecim B j-M WCHBITAHUH nommnc;i -1 ncxon, ue,1=03

2
On 2
—n—-—‘il>6}<;$§

ppormeroM caysae, Torma 1), == 2 ( Dl a;; 4 ). Jlates Bocmonn30-
. j=1 \1i
BATHCA HE3ABACUMOCTHI0 BHYTPEHHEX cynm M LEHTPAJILHON ILpensiike
HOlt TEOpeMOi.
4.132, Hafitn npepen norapuMa XxapaxTepuctudeckoli Qymrmmm

(Ex — M) /YA
4.133. Hpencrasurs S“)Bmme CYMME! n HEe3aBUCHMBIX OTHHAKOBO

pacnpe/eaeanbiX cnyqamrb'x BeJIWYMH W BOCIIONBL30BATHCA HEHTPAdb~
N0l IpeAeabHON TEOPCMOIL.
4,134, Mcnonnays 1He3aBUCHMOCTh Tn, 1y ssv Gn, ny PABEHCTBO

mq

—1+u—(

101,

1
m oneHry M|E]3=(DE)%? (us rOTODPOIl cirepyer, 4To —~ max DC,, B
Sp 1<hEn

= 0, n— o0), mOKa3aTh, YT0 WIS dI0G0r0 ¢, |t| << oo,

it s 2]
MmeltEnltn t/2, n— oo,

4.135, Bocnonn3onarbes yrBep:sgenueM sagagd 4.134,

4,136. Bocionb3oBaThCA yTBepHACHNeM 3amauu 4.134.

4.137. ILJm HAXOMICIHA TIPeHCIHBIOTe PR 1 —- 00 PACIPEHeId«
HUA CHyvYaiinofi BCJMYKILL 1), HCHOAB30DATL METOR NIPOU3BORAIIAX
QyHRnIA.

4.138. 6) HcoonwsoBars 3ajgauy 4.134,

B) Ilpencrasuts {» B BHJe {, = ;g{’) — le), e
;;Lw — Z ggn)' E%l) — Z (1 . Egn))'

1<i<n 1<ikn
n
s ) (n)

<1/2 i >1/2

IIpepennrbie pacnpemcielus (,5{’) u z;;D HalTH ¢ OOMONBI0 Bafma-

qn 4.105. )

4.139. Xapakrepucraueckas QyHKONA CAyyailHoH BeNTIHHEL En/An
npy n—> oo JOIBKIA CXOJUTHCA K XapakrepucTudeckoil dynrumm mpe-
JieIbHOrO pachpe/esIeHAsL.

4.140. a) Bocnonnr30BaThCHa paBelCTBOM

W<k} ={Ei+...4+ L8>0}

¥ 3aKOHOM GOJIBIINX YHCEJ.

15 A. M. 3y6£<05 u Ap. 225



6) B oramume OT m. &) BOCIONB30BATHCA HNEHTPANBHON HpPeONelb<
EGH TeopeMoi.

4141, Hcnonwsys yrBep:kfaenune 3sagaum 3.64, mpencraButhb E(m
B BHJie CYMMHB! m HE3aBUCHUMBIX CIYTaWHEIX BeJWUHH. [[JA HorasaTelb-
CTBA ACMMIITOTHYECKOH HODPMAJILHOCTH CAYIANHON BedudumBB! (& (m) —

— ME (m))/YDE(m) MOKA3aTh, YTO BBINOJHATCA yCJI0BHA sajadu 4.134
(upz sroM ynoOmo mpmMeHMTH pesyabTarsl samaum 4.74). Bropoe yr-
BepaAeHNe I, 6) BEIBeCTH W3 pe3ylabTaTa Il a) M 3ajgaum 4.55.

4,142, 3amMeTuth, ur0 ecim F—_;(y) — QyEkmus, obpatnag k F(z),
70, coracio sagade 3.13, pacnpe,aenefmn Cim H F_,(1— exp{—akm})
copmoafaoT (3ech By ... << E(m) — Te e cAydailHble BeNHTUHBI,
uro B Bajaue 4.141). Jlamee BOCIONB30BATHCA yTBePKRAGHUAMA 11, §) 3a-
naud 4.441 » samaum 4.51.

4.443. a) Berameaus P{tm > n|Vo, Vi, »++ Vm—1}, NIOKa3aTh, UTO
Tm HE BABHCHUT OT Vo, Vi, ..., Vin—1. LI BAXOKAGHUA P{Tm > va— v}
BOCIONB30BATHCH (QOPMYNOM [OJHOH BePOATHOCTH TIO SHAUEHNAM
Vi — 'v; 1 PABEHCTBOM Vi = Ty + ...+ 1.

6) U3 Tounoii opMynn mis P{'cm > Vot —-vm_r} NOAYYHTE ABY-
CTOPOHHEC HEPAaBEICTRA, BOCHONbL30BABIINCH ONCHKOH
1 1—2 1 _

<1_xy<1_}_y1 I<y<z<L

1427

4144, Vicnonbays pesyinbraTsl safadu 4.143, maiitn mpepen Jora-
pudMa mpoussopgmell Gynrnum v — k.

4,145, [ina HaxomIeHuA NPEeJbIOro pacupejielienusa Renoib3oBaTh
yreepaieaue 3ajaun 4.434, a 1A BHYACIACHUA MOMEHTOB — IOJyver-
HEE B pelmeBRMn 3aaun %143 PaBEHCTBA Vm == T1 + ...+ T (1RO
Tl <+ Tm — HEBABHCHMbIE CJIy4aiiHble Beluauunl) u GOpMyay nad
npom3BoAIe PYHKIUN Tk,

146, Tlokasarp, 9TO 21, ..., 2y << 0. Orciona m u3 paBeHcrBa
@(1) = 1 BuiBecTH, 9TO
N
9@ =J1 @~ pri+r2), te p=1/1-—2)
=1

4,147, Muorowien ¢(z), yAOBIETBOPAIOMKI YCIOBAAM 3afavud, MO~
JKHO IPEeJCTaBHTL B BHJe HpomsBelenna N — M KBaJipaTHbIX Tpexwqie-
Hop u 2M — N nuuefupIX JBYWIEHOB, LpHIEM Koad)d)mmetmx BCEX
COMBORUTENCH HEOTPUIATENBHB, 8 IPH z = 1 ROKALIA U3 uUX OpH-
HuMaeT 3uavenue 1.

4,148, Ucnoussonars Bagaun 4.146 n 4.134.

4.149, Ucnonbsosarsh 3ajaun 4.146 n 4.105.

4150, Ina cocTaBlieHUA PEKYPPEHTHOIO YPaBUEHWs MCHOAL3OBATH
GopMysTy  TONHOI  BEPOATHOCTH, CBASBHIBAIINYI0  pacHpejelenns
po(n, N) m uo(n + 1, N). Iloxasars, 9T0 €CIAB 2Zn, N—i << Zn, N—2 Lot s
e K Zn 1 S 0-—K0pHH ypasuenuag  fa, n(z)=0, TO zai1, v
<< Zn, N-1 <K< Zo4l, N—2 << Zn, N 2~\-..<Zn+l 1< 20,1 <<0 1 2y, ¢+1<
< Zngl, 1 << Zn, {, €CAM TOJBKO Zn, (41 << Z

4.131, BocuonbsoBarncs sagayamu 4. 148 n 4.150.

4,453, Tlonp3ysck CHUMMETPHYHOCTLIO pacupelelicHus §, mpejcra-
puTh 1 — Meitt g Buge unterpasa or 0 g0 oo, Urolm wmccaenosarh
CHMUTOTHHECKOE MOBEfenne 1 — Mettt nipu t—>0 pasénTh STOT BE-
rverpas Ha ABa: or 0 go I == 7(¢) uw or T RO oo — 1 OLEHHTH HEPBhiil
HHTErpaJd 0o MOJYNIO, & [pPH HCCACACBAHAE BTOPOTO HCOOJIL3OBATH
8CUMOTOTHYECKYI0 (opMyay Jis p(x) mpm z — oo,
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4.154. a) Ilomyunts sBHyio QopMyay A @(s) | pasnomaTs ¢(s)
B pag Maxnopera. [Ipn maxompennu acmmuroruks 1 — f(¢) mpm t— 0
npociefuTh 3a usMeHenmeM arg(l — ¢(z)), Korma z = 1 — tef*, —n <
<zr<<m, t—>0. ’ .

6) Bocnmoan3oBatThCH CHPABEIUBHIM A JI0G0TO KOMIIGKCHOIG
ncaa ¢ coorHonienueM (1 —cn~!)?-—>e~¢ n— oo, W TeopeMoit mHe-
OPEePRIBHOCTH ViA XaPAKTePHCTHYECKUX (DYHKUHIA,

4.155. Vicnonssya opmyny olpaiesnus AAA XapaKTepPUCTHYCCKUX
yuxnuit, npuBefeHHYI0 BO BBeJEHHA K . 4, IOKasaTh, 4TO pacupe-
JielleHHe € XapaKTepucrTHYecKkod Qyuaxumeir e—%l wmmeer mnorHOCTH

a
p(@) =7 21

4.156, IlokasaTh, 4TO NJIOTHOCTH pacupefelienusd Cayuaiinoil Beam-
gunsl 1/8; ymoBaerBopser ycaoBuaMm 3amaad 4453 ¢ =2 # £ =a
= np(0). Ncoonszosars 3apaunm 4.152, 4.155 u TeopeMy HempepuIBILO-
CTA JUIA XapaKTePHCTAISCKNX PYHKIMM,

4.157. BocmonnzoBaThCsa CBOMCTBAMH XapaKTepucTAvecKnX QyHH-
nuit n teM, ato §; + &5 = 2&,.

4.158. 3ameruTh, 910 I, 5(x) JIMNIE MOCTOSHHBIM MHOKETEJEM OT=
JEYaeTCA OT MJOTHOCTH CYMMBI [IBYX HE3AaBHCHMEIX CIYYaiHBLIX Be«
Jm4uH, EMelmuxX pacnpepenenus Homm ¢ mapamerpamm a m b, Pace
CMATPUBAsA XapaKTepHCTHIeCKHe (QYHKIHUH, IOKA3aTh, 4TO BTA CyMMAa
cama mMeer pacmpepesnenue Kourm,

Faasa 5

5.2. a) Ilorasats, 910 DEyn— 0 opu n— oo,

6) Ilpencrasuth (» B BRJge NHHEHHOH KOMOURAOWH CIyIafiHBIX
BeNUYUH Ei—p, E2—k) .4 En B BOCIIOJIB30BATHCH YCHJICHHBIM BAKOHOM
GosrbuInX guced.

5.3. a) Buaucants M?_;gf) W I0KAa3arh, 4TO Dgfn’)—»o opa n -+ oo,

6) Ilpenpcrasuthb Qﬁf) B BH® KBamparuiuoil opmni or Ej.a,

Eohy v v Engs U PA30HTH BTY POPMY HA CYMMY KOHETHOrO IHCIA CYMM
He3aBUCAMBIX cJaraeMbiX. Jlaliee BOCIIONB30BATHCH YCANEHHEIM BaKO<
HOM GOJNBIINX YHCeJ.

5.4, Tlpu BeumMcIcHmm KoBapuanun E; M E, MCIONB30BATH PABEHCT~
BO 2sin z sin y = cos (z — y) —cos(z + y):

3.9. Ilorasarb, aro ecam f-mm; =2k 4+ o, (t), n(t4n) =
= 2Jon 4 at2(t), THe uwmena ky m ko mexwte, a a;(t), a(t) & [0, 2n),
TO oui(t) W O(f) He3aBMCUMBI M MMeIOT PABHOMEPHO® pacOpefielenue
5 otpeske [0, 2n], m §; = sin oty (¢) -+ sin ay(¢). CM. Takke ykaszauue
K 3aznave 9.4.

5.6. Tax xak wwcmo s uppanuonaisuo, 70 1 = & + |Taf.

5.7. a) Bocmomb3oBaTheA NeHTPANBHON HPEJENHHON TeopeMoit.

6) IpexcraButs M. (!) B BEEE

n

. 1 i
- 2 iy
1N, (1) = Re {¢* oe Tt

vn h=1

HpnMenuTh MUOrOMEPHYIO NEHTPANbUYI0 HNPeHeNbHYI0 TeopeMy K
cymMme

\

n

-—_l—/j—ﬁ— 2 (% €0s By, oy sin B,).

k=1
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5.8. OGocHoBaTh BOBMOMKHOCTH HEPECTAHOBKE BHAKOB WHTErpana
" 0 MaTeMaTHYeCKOr0 OMHNAHMA.
59, Ecim TpaekropHa mpomecca E: MMOHOTOHHO BOBPACTAET, TO
{tv << 2} = {E- << N} ’
5.10. Jlna Bpramenenus Mty HCOORB308aTh hopMyay us sagawu 3.132,

Jogasats, 9T WMCHO CTPOr0 BCBPACTAIOIIUX HOCHGZOBATENbHOCTEH
3 1+w Tm, COCTABISHHBIX B3 wuCell 1, ... d, pasEo C7F1, a wmeno

TAKUX e HeyOLIBAIONIUX HOCHONOBATENbHOCTEH PaBHO Cf,,‘;}_l. B cay-
¥4e B) WCIIOAB30BATH YRA3aUMe K Bajaue 3.62.
514, Haiitm cmavanma ynximuio pacnpeferxequs v w= —1/E, H0Jib-
2yach chepugeckoll CUMMETPHINOCTBIO pacnpegenenus sekropa (E, ).
5.12. llpegcranath pr B BUZ® Mr = Tlo + M1 =+ oo Na—y, TR 1)y ==
== 1, ecju Ba HOAYHHTEpBANe [j, j-- 1) MMeerca Byab mpomecea Ei,
¥ 1y = 0 B DporusHOM exyvae. [Ipnm Bmuucienun

P{ny =0} = P{{Giul > [Ei oo+ 5, GG daea -+ 83) < 0}

BOCHOJL3OBATLCA 3afadeil 3.260.
5.43. Hpumennts 3agavy 3.7 u Qopmyny moamofr BeposTHOCTH

P{En(z) bt a} = MP{En(JL‘) = alCh can Cﬂ}-

5.44. Mporounen §n(z) mmeer kparHbie HeHCTBHTENLHEIE KOPHH
¥OI/(a ¥ TOJLKO TOT/a, KOIJa CYIZeCTBYET TAKOE WHCJO U, 4TO

d
3z (Clz -+ §212 b oot ;nzn) lx=u =0, ()

To = — (G + L2 + o Go”). @)

lipm ycaoBum (1) wmcmo smavenmilt npasoi wact (2) He HpeBHIIAET
n— 1. Jlanee BOCIONL30BATHCA (POPMYIIOiF MONHOH BEPOATHOCTHE IO BHa~
YCHBAM i, ... {n (CM. yK23auua k sajgaue 5.13),

5.16, Haifty XapaKTepHCTHYECKYI0 (JYHKLUIO DacOpejlelicHUA BOK-
Topa

Ga (2 +oer En (’k))=m§0 (2T oo 21 Lo

5.17. KpoMme 8amad, yKaSaHHEIX B YCIOBEE, BOCIOAB30BATHCA ACHM-~
OTOTRYECKOH (PopMyitoi

arosin V1— 4= 5 —y(d+o(1), yio.

5.18. Cayuajiuple BeJHYHBBI Ty, Tz — Ty, Y3~ Ty, ... HE3ABMCHMEL
¥ OJMHAKOBO pacupefenensi Ilpm BLiBOje ypaBEEHMA His @(s) BOC-
DONBL30OBATHLCA TeM, 4TO CAy4aliHble BeJHYUHLl T; u 1 4 Typg ORHHA-
KOBO pacHpefieJieHHE (37iech To == 0).

5.19. a) Hcoonp3ya ykasaEma k Bsagaze 5.18, mokasate, uto
Pla < —kin < —k} = @i(1).

6) Mz ycaosus @,(0) = 0, HenpepeiBrocTn @ (s) B ypasueHEns
sf(p1(s)) = 1 BeiBecrH, uTO

@y () == inf {x >0 1 (2) <is},
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T, e, uto @1(1) < 1 Torma m ronnko TOrHA, Korfa ypammenme f(s) = 1
uMeeT KOpeHb s, 0 < s < 1. )

5.20, a) Vicooansosats ¢opMmyny Crupaunra (1.6) us BBemeHust
K mL 1,

6) 3Bamerurb, 910 M{|pns1]| |[pn =k} = |k] upm k0 =2
M{|prt1]| |oa = 0} = 1, u cocTaBuTH PEKYDPPEHTHO® YPABHOHH® NAR
M|pa|, Bcmoansys HopMyly MDOJHOrO MaTeMATHYECKOTO ORHFAHHA,

5.21, CocTaBuTh PEKyppeHTHOE ypaBHeHue Aaa M|pal?, ucmoxraysa
paBeHECTBO

|pn41]2 = (0n + Ensty Pn + Enst) = 00?4 [Enst|? 4+ 2(Pn, Enss).

522, Cm. yxasamua r sajnade 5.21. Ilpu BriBoje pexyppeETHCH
dopuyant nua M|pn|* BCIOXBL30BAaTh COOTHOINSHHU

P{|§h' = 1} =1, M(pn Ens1) =G
M (O Bnga)” =M|on|"MEL L

1
n M-E;?’J == (cMm. sagauy 4.126).

5.23. Ucmo: .308ath pesyibrarhi safaan 5.22, mepasemcTso Yeln-
mesa u JemMy Bopena — Kanrtemnmu (2amazy 4.16). :

5.24, a) HcunouansoBars gemmy Bopeast — Kamtenmnm (m. a sama-
gu 4.16) n dopmyay Crupiaunra.

6) YGeputsca B ToM, 9re I 6) 3amadgm 4.16 mempmmermmM, Brruarmo-
JAATL MV [BYMA CHOCO0AMM: BBOJS MHAUKATOPH COOBITHR {pn == 0}
BBOJIA BCIIOMOrATeJbHBIS CIYYAiiible BeJINIHHE

1 = min{n > 1: pp = 0}, Trpr =min{n > s pp == 0},
k=12 ...

{(xoTopsie yposieTBopsiorT yoaonuaMm {v == k} = {tn << oo}.

5.25. 3aMeTHTh, YTO KOMIOHEHTHL Pn, iy ..., Qn,s BEKTODA Pn fAA-
AAOTCH HE3ABNCHMBIMM PeANIMBANUAMYM BEJMYME, PACOMATPHBABINHNIGH
B n. 6) 3amauu 5.24, IIpm s > 3 mcmoassosats aeMmy Bopens — Hau-
‘TeJuln, OpH s = 2 PacCyKAaTh Tak e, Kak B U, 6) samaza 5.24.

5.26. Cnyuaitnsie BennmuunH E¢ ® Y {v << i} HesaBucumsi. OGocno-
BaTh B3AKOHHOCTh NEPECTAHOBKA BHAKOB CYMMUDOBAHHA A MaTeMAaTh«
9eCKOTO OMKHNAHMA.

5.28. Tlpumenurs ToMAecTBO Bannaa (samaay 5.26), Has noxrasa~
TeascTBa TOro, 4ro MN; <C co, mcmoab30BaTh 33Za3zy 4.83 m coormo-
menue

o0 oo

MN = 3 P{N;>n)< 2_1 f’{p,,(t}.

n=0

5.29. Vicmonp3oBaTh METON MaTreMaTHYecKod mEiyknam (mo k) u
$opMyTy LOTHOTO MATEMATHIECKOTO OKMAAHMA (DO 3HAUCHERM Dui.).
5.30. BpecTn Caydaiinyio BeJIHINTY

n-1, ecam max{p,, ..., Pp} < 8§,
min {j =1t pj = 6} B IPOTHBHOM CHY9as.

Tn

Henons3ya 3agavy 5.29, onenuth CHH3Y

n+1
MY, = SUP{v, =k} MY, |7, =k}
k=1
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5.31. HcoonpzoBars 8ajauy 5.30. Jlna nokasaTenbcTBa HePABEHCTBA
MUE I+ oo EBnvtl 1B ovn Ead 2 B0 - Eal

ECTIONB30BaTh 8ajauy 3.152.
5.32, BocnonbsoBatsesa 3asaueil 5.30, paBeHcTBOM

P{ max |§]+...+§k|>6}=i’{max (§1+...+§h)2,>,62}
1<k<n 1<k<n
¥ yKasaH#sME R sanade 5.31.

5.33. VicmombsoBaTs, paBeucTBO Eiys = &1 (8135 — &) m Hezann-
¢EMOCTh cayuaiinnx Beawann £, u Eips— E¢ (s > 0).

5.34, BocmonbsoBathea pasenctBoM {1x << T} = {Er = k}, sama-
volt 3,432 w croficTBaMu MyaCCOTOBCKOTO TIpomecca.

5.35. Cayvalinble BeXHINHB A == Ty, Ap = To — Ty, Az = T3 — T2, .+
Ee3aBUCHME W OJMHAROBO pacHpellelcHEL:

Plls<z}=1—e™ (220 kE=12,..).

BocronnzoBarnea diopMmymolt ANA TUIOTHOCTE raMMa-pacupenelJeHnd,
5.36. Cm. yrasauusa kK sagage 5.33, B cnyuae B) B HONB30OBATHCT

reM, ato {1, << T < 1o} = {Er == 1}, roe E&; — myaccoHoBCKu#x mpo-
nece ¢ NHTCHCUBHOCTLIO A.

5.37. Cm., yrasanus K sagave 5.35 u sapgaqy 3.63.
5.38. Henonpays o6osnadenus u3 3agaun 5.34, BBECTH HHIWKATOPH

N, = 1, ecin T, <T 1 Tk+l—Tk>A,
h 0 B OCTANBHLIX CAYUAAX,

oo s}
Hpn suwnciaenan M 2 Ny = E P{n, =1} samernts, uro cay9aii-
R=1 k=1
Hbl@ BeJTYUHBL Th U Thet — Tp HEBABHCIIMBL

5.39.-Cm. yrasaumsi ® Ramage 5.38.

5.43. Benuuwva E; pasua amcay tpeGoBamuil, KOTOpLE HOCTYHRAR
B cucTeMy Ha (—oo, t] ¥ He MORAMHYNW ee K MoMmenTy t. Mcmonbzoeatn
¥OUCTPYKIBIO, OONCAUNYI0 B 33jaue 542, m cpolicTBa NyacCOHOBCKOIO
DOTOKA. .

5.44. Cm. yrazanra K 3agade 3.43.

5.45. 6) Beanunmna P{p, > z} pasua BepoOSTHOCTH TOrO, YTO B Kpy-
re paanyca z umeercs He Gonee n— 1 TOYEK IYaCCOHOBCKOTO Mojis,

5.46. CMm. yxasannd k sagaue 5.45.

5.47. a) Cayualinasg penudunua 8, ecTb CyMMa ABYX 0834 BECHMLIX
cIy9aifiipiX BeJNYAH, HMEOIMWX PABHOMEPHOe pacupejelicnue na o1-
pe3ke [0, 1].

6) B caysae k& = 1 BOCIONL30BATLCS PABEHCTBOM

1
Py (zy 7)) = f Py (%) 7, | u) du,
0

rne pi{z1, Zalu) — NNOTHOCTL YCAOBEOTO COBMECTHOrO pPacnpeficienis
6n 7 8,4y TPE YCHOBRA, UTO T4y = 1 + u:

1, ecmm u<z1<u—|—1, 1—u<ga
Py (24, 7, | ¥) =
1171 2 0 B OCTANBHIX CAyYasXx,
8) HaiitTy BepOATHOCTL RONMONHATENLHOPO COOKITASA,
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1) CoGuitma {t1 << &} m {1y > &,} me3aBmcmmMsL,
n) [Ipu seiumchaenus Mx u Mx? BOCHOAL3OBATHLCA PABEHCTBOM

x=y{un=Em—E) +x{n < E}r.—E),

a Opu HaXOMIeHWH IIOTHOCTH ¢(r) — paBencTBoM ¢(z) = Mg (z|E).
rae g(z|u) — IIOTHOCTH YCJHOBHOIO paclipefeleHHs X OpPH YCIOBL,
aro § = u:

1, ecan 0Kl —uy,
g(zluy=4{ u, ecmn 1l—u<ae<2—u,
0 B ocTanbBHIX CAydYasX.

5.48. Bocmonb3oBaThCA OHpejeNicHMeM I[YAaCCOHOBCKOTO MOTOKA W
yKRa3aHWAME K 3ajave .47,

5.53i}8) Haita py = P{'I']a === 1|1’]2 = ——1}, Py = P{T]s = 1'7]1 = 1,
N2 = —1;.

5.54. Berumcants P{po{n 4 1) = l|lpo(n) =k}, k, 1 =0, 1, ...
eeu ¥, 1

P{io(n +- 1) = Upo(n) =k, po(n —1) = ki, ..., Po(0) == kan}

TPt JI00KX HAONYCTHMBIX SHAUCHUAX &, ki, o0 Eny L.

5.55. Cm. yrazanus K samade 5.54.

5.56. 6) YOemmrtbca B TOM, 4To Henbh MapkoBa E, yhoBIeTBOpHCT
YCAOBHAM TeopeMsl, chopMyInpoOBaHHOK BO BBeflenmu K i 5, Ilpose-
parh, 4T0 GUHOMHAJLHOG pacmpefelieHne ¢ mapamerpamm (N, ¢) fb-
JSETCA CTALNOHAPHBIM.,

5.57. a) Jlns BRIUHCIEHHS pij BOCHONL30BATHCHA TeM, 9TO HPH YC-
sopum E, = { Bce Cy BAPMAHTOB OKPACKM IIAPOB ¢ HOMepaMn
n+1, ..., n-- N paBropeposarust. Cpasuurs P{& = 1, & = 0] &, = 0}

" potP1o-
6) Pacupenenenme E, 1e 3aBucHT OT n.

5.59. llokasarb, 910 Marpuma | p;; 4 j=1— ABQLKABI CTOXACTHYG-
cras (cM. 3amauy 5.58).
5.60. Iloxasarh, 9T0 npu (PUKCAPOBANHOM 3UAYCHHW &¢ pacmpesie-

neHue £y He 3aBUCHT OT Lo, Efy ovuy Bty
5.61. llocrpouts Kycouno nocrosiuuble Qyurmmm g(y) u f(z, y)
TaK, 9T00m npu AwoHX i, j & {1, ..., N} Mepa MuoecTBa Tex 3HauC-

nouit y, Opu KOTOpeIX g(y) =j (f(i, y) == j), Obia pabHa p§~°) (pij)-
5.62. 3a cocToAnNe MPUHATH YHCIO OYKOB LA TO{l FPaHN, HA KOTO-
poit_nesutT KOCTh, (CyMMa OYKOB Ha [POTHBOIOJOKHBIX TPAHAX pAas-
na 7.) Buimmcars MaTpEOy BepOATHOCTEH HePexoja, NPEMEHATH Teo-
peMy o QUHANBHBEIX BEPOATHOCTAX. .
5.64. BamertuTs, 9TO pj, a1 == ot/n pag moloro j =1, ..., n u 9TO

’
NODTOMY pachpeflefileRde T, COBHAJlAET C pACHpefeNeHmeM T, ==
=min {t > 1: ¢, =1}, rne £ &
HYJLIA; :

PO ocCae 0BaTe/IbOCTh BOp-

P{€t=1}=%' P{§t=0}:_1_%, t=1, 2, ...

Bocuoas3oBarbca sagaueit 4.37.
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5.65. a) Mcoonp30BaTh COOTHOIIEHUA P{11(0;< o}=1 =
Plne=0>PEP =.. =42 =2, ) =115 =1]}.
6) 3amernTs, gTO pnH € > 0

i, (e) =P (£ = 3]E(® = 1} M {min (n > 01 B »= 8] | £ =3).

B) [oassysice ¢opmyanoit monHolt BEPOATHOCTH NG BHATLHDAM
E‘f’. cHadaja COCTABUTH W PEIINTh YPABHEHUS JJIA HpPOMSBOAAIIell

bynaxnaa P, () = M{stl(a) \T;((f) =2}.

5.66. IlocnenoBaTeNBbHOCTD 1) = En41— 5n COCTOHT M3 HE3ABUCI-
MbIX OJ[AHAKOBO pAcHpPefeNeHHBIX CIydaiiuBX BeIWIHH,

—5.67, 6) Bocronn3oBaTthes TeM, UTO P{Tat; — Tr = u|Tx = i} ne za-
BUCHT Ha OT k, HU OT &, :

568, a) Cocrasmth ypaBuenme Niua Qx(s), moansysck Gopmysoit
fiGTHOTO MaTeMaTHueckoro Onaanna (mo smadesuaM 6 = min{n > 1:
tn = .

5.69. 6) Ucnonpsosars (OpMyTy DOJTHONO MATEMATMUECKOrO OMM~
RAHAsA M0 3HAYEHUAM &,

5.70. Bamerturs, aro P{t; = 1} == 1. JIna srrauciaenna mg(N) ==
= M{tn|lo =0}, N =1, 2, ..., COCTaBUTL W PEOINTb CHCTeMbl JuHeil
ppix ypasmennii pun mi(N) = M{tx|Go =k}, k=0, %1, £2, ..,
noas3yach GOpMyNoil MONHOr0 MaTeMaTHYeCKOro o:kupaHua (pasno-
menreM mo sHadenusaMm ;). CORpaTuTh 9MCIO HEW3BECTHBIX, 3aMeTHB,
910 mp(N) = m_x(N).

5.71. Tak e, Kar B sajgaue 5.70, COCTaBHTL CHCTEMY JmHeifFbIX
ypasmesmit miua mx(N), k=0, 1, ..., N—1. PaccMorpers 3uagenus
mo(N) — mp(N), k=1,2,.., N—1npu N =2, 3. )

5.72, Vcnonszya (OpMyny HOJHOTO MATEMATHICCKOrO OMUABUI
(pasnoxenns mo 3HazeHHmAM §E(1)), cocraBurh cucTeMy amBeiHbLIX
YpaBHEeHU, KOTOPHIM HNOJIKEB YHOBIETBOPATH Mo, My, ..., my; yGe-
BUTHCA B TOM, UTO YKA3aHHBIE 3NAUCHHAA My ABIAIOTCA eHHCTBEHHRIM
pemienneM DTOH CHCTEMBEL

5.73. Targ me, kax B zajage 5.70, cOCTaBUTh CHCTEMY JHHEHRLIX
ypasHEenuil, ¢BAsBBRAIOMAX pa, n (¢ -+ 1), pa—t, n(t), Pr+1, v(2) B, mOAL-
3Y5ICh MOHOTOHHOCTBIO DO ! BeJWYHH pry (i), NEPEATH OT BTOH cHCTEMbI
K CHCTeMe JMHeHHHX ypaBHeHUH OTHOCHTEJBHO n(hN), E=0,1,...,N.

AN (¥

o h+1 il
BriBecTn B3 9T0ff CHCTEME, 9TO OTHOINCHNE N) ____(N) He zasmcuT
Ty 7 —
h—1

or k, m Rocnomb3oBaThCA pasencTBaMm sl =0, ) =1, Anaso-
TUYHO HONYYHTH (POPMYIH i ﬂg"), k=1, ..., N.

5.74. PaccMorpeTh mens MaproBa ¢ Tpem# cocrosumammn: Ey = {n3-
Renme wcupasmo}, E; == {upw uoposepre B8 OTH ofmnapymen 6pak),
E; = {uagenne GpaxoBanmoe, no mpomauo depes OTK}.

5.76. Halitw Marpuny P BeposTHocTell mepexoaa menm Maproga &,
B OpPOBEPHTH, 9TO NP = 5, TAe 7t == (Jy, 71, ..., %n), B 9TO Ty +
+n4...+ ay = 1. Ucnonp3o8aTh paBeHCTEO C’,‘V = CII:,"'" n Me-
TG NPOH3BOAAINNX (YHRIMI,

5.77. 6) C nomombo GOPMYNB! [OJNHOr0 MaTeMATHYECKOLO OIKHMAA-
HEA (pasnomennﬂ oo 3HaveHuAM §| B KJlacce HeCYIHCCTBEHHbLIX COCTGH-
u@i) COCTABHTH CHCTEMY JAHMHEHRLIX ypagHeHUd [JIA BEJHYOH my ==
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= M{t|§ =1}, t=1, 2. Pemurs oTy cHCTeMy @ BAMOTHTBH, UTO B
HalleM cayuae
MT = P{ == 1}, 4 P{Bo = 2} m,.

B) Apanoruuso m, 6) COCTABHTE CHCTEMB! JNHEITHEIX ypasHeniit
mia P9, p\® g paa p(® oy
1 02 Py 1820
r) Sameruts, 9T0 ecim ¢; == lim P {&=11%, =/} 1=238 45
t->00

6,— npeenbHEI BEPOATIOCTH A LENN, HAUANLHO® COCTOSHUIS KCIO-
poil IpEHANNEKHT CYLIEeCTBEHHOMY RIACCY, TO

ﬂj == P {go e 1} p(la)q]' + P {EO = 2} P(za)qﬁ f“ 3' 4’
w; =P {go = 1} l’iﬂ)‘lj +P {'go == 2} P(zﬁ)qj. j=5,8.

5.7, IlyeThb ci, 4uvy €n—— COGCTBEHIIEI® BEKTODEHI (BexTOPEI-CTON e
X(51) MATPUIB A, COOTBETCTBYIOIINE COGCTBOHHLIM UHOMAM A, ..., Aong
BEKTOD-CTON0ET agn) HMCeT KOOPAWHATHL ag-’l‘), ceey a%) O BCO KOOpXT-
HaTH BEKTOpa-cTobma e; pasusr 0, KpoMe j-H KOOpLEEATEH pasHO# i,

Ecan ¢; = B(lj)cl + oo +8Y%,, 10
n - n .
= aey= 4 3 o0, = 3 97
=1 =

5.80. McnonpsosaTh ykasaHms K sanade 5.79 m mpupepenme MaTpn«
neF A K JKOp/anoBoii HopMaibHOi opMe.

5.81. Ilo coGcTBEeHHBIM wYMCIAM MaTpunsl P mw no smavenmam P,
P% .., PN~! momnuo cocraButh cucremy N AmHeHmerx YDPaBHEHU OT-
gocurenbno kodQdumuenToB c;; B PopMynax sajgau 5.7% u 5.80.

5.82, Ucmonr3oBaTh pesyabrar safgaum 581, -

- 5.83. Ipeucrasuts vl(t; B BUJie CYMMEI HHJIHKATOPOB: vj(f) =

=0+ 40, me {0r =1} = {Gx =1}, {0r =0} = {Ex = 2}, k ==

=1, 2, ... Hcnoabsys pesyaprar sagaum 5.82: Pj (k) == m—{—

+ &5, TAE | €5 IK/t—a—8 I®, u pabescTea MOy =— pit(k), MO0 =
= pu(k) pu(l—k), 1<k <, yeramosuts UDUBEICHAYI0 B YCIO-
BUH 3290 acHMOTOTHIECKYIO (opmyry pas M{v(¢)|E = j} m moxa-
8aTh, UTO LPHA ¢ —> 00

M{VIO 18 =1} =+ o (1) (M {v, )] E = /})%

- t
Honeaysice mpegcraBnernem vy () — My, (t) = 2 (6, — M0,), morx-
k=1
HO IIOKA3aTh, 4TO , :
D{vi(2) |& = j} =Ct(1+0(1)), t->oo,

5.84, Ucmomnsosats pesymprar sanatm 524 m HepaBeHCTBO Ye-
fniniesa.
5.86. Mcmonsaosarh paBeHCTBO

1~ 1 & 1
“j_ﬁz Zﬂhpkj-—-w.—_—- Eﬂ:h (ph]'—‘TV)'

k=1

-
[y



1—e e
5.87. PaccMoTpers MaTpUIB! P=( 2y a?‘) g P =

£

2 2

=(1—"°’ & )npns&O.
L& {1—e

5.88. Morasarh, 4T0 MOCHEIOBATENBHOCTD En == Lny1 — En 0Opasyer
mens MapkoBa ¢ 4 cocrosnuamu, HaliTu aApHOe BHIpamteHme masd k-i
cTeleHM MATPHUOB BEPOATHOCTEil Iepexofa »Toff Wemw, HPeCTaBIsA
ee B BUNe pasHOCTH KoMMyTupylomux Matpun I u G (r. e, TaKux,
aro IG = GI). [lanee BboiuucIuTs ME B BOCIIONB30BATLCS PABEHCTBOM

tn=G8+E&+...+ Enmte

5.89. a) Cocrosnme aToMa ONMCHIBAETCA pasnommmoir Hensio Map-
KOBa ¢ ABYMs COCTOAHUAMH,

5.90. PemuTs B JAHHOM 9YACTHOM Clydae CECTEMY ypaBrenumil (5.5)
niaa (5.6).

5.91. Vcnounbsys pesyaprar sagaum 5.90, paccMoTpers cucremy
ypaBHeBU p(ial'ﬁ) (1) = a5 p(z‘;'ﬁ) (2) = a,, OTHOCHTGJILHO HEOT-
puaTeabuKX HEM3BeCTHHX o, P. :

5.92, [lonosxuth

1, ecma &, =1,
x(t)={

0, ecnn §; + 1.
Torpa

t tt
o ()= ueas, Bo=2] 1)1, dnas,.
0 : 0 84

Hcoons3oBarh pesyasTar 3ajauw 590 m yrasaHma k s3agave 5.83.
5.93. Ucnonp30BaTh PaBeHCTBO

1(2) = n(0) -+ vri1 (t) — veTa(2) = 1 (0) —vat + (v1 + v2)T(£)

W pesyabrarsl 3ajgaqn 5.92.

5.94. CoctaButh cucteMy muddepeniualbHblX ypaBHCHHE AjddA Be-
posiTHOCTel mepexofa pi;(f) 3a BpeMaA f M IepeliTd K CucTeMe ypaB-
Heumit M Ty, Mo, M, 3aMenaAs pi;(t) pa m;(t) =mn;, j=1, 2, 3

5.95. CM. ykasanua K sajaue 5.94. :

T'masa 6

n
- 1
6.1, Tonommym y, =z, —a, y =3 z yp. Ilorasars, 9ro & =
k=1

n

1 -

e E Wr— y)z. Haiita Ms?, JloxasaTs, 4T0 st =0 (1/n) upn
k=1 -

n—» 0o,
6.3. Cm. sajtagy 3.162.
6.4. Vcoonnzonats HE3aBHCHMOCTb ¢ W S7.

6.5. Beanumaa s? ABIAETCA COCTOATENLHOH omenkoii Dz, (cM. 3a-
gauy 6.1), 1. e. s2— Dz, npu n— oo cxopuresas no BeposrHocTH K O.
BocnoinzoBaThesl pemlenueM safgaqm 4.33,
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6.6. BoipasmTh BexmuEHY m wepes w; = x; — ME, y; =y — M.
Haiita Mm. Jlokasats, ato Dm = O(1fn) upn n — oo,

6.7. Haiitu Mp*, Dp*. Vicnomanzosars HepaBeHCTBO UelOnImena.

6.8. Vcnonrsya Teopemy Myaspa — Jlamiaca u pesyiibTaTH Bafiay
6.7, 4.33, nokasats, uro ecam p* = Paln, 10 Epu n—> 0o

p*—p
fue el R

6.14, 6) Haiirn marcumym yExmum mpaspomonobus mpm YCIOBUK
et+b—e=0.

6.18, Bocmons3oBarbea pesymnTaToM sazatm 6.4, nenrpancHoit npe~
#CJLHOM TeopeMoil m sajgaueir 4.33.

6.19. Omenxrn A;‘ " A: saBucAT or ofmeit omeHKm z; m, eXelo-
BATEJBHO, HEJb3s BOCIONL30BAThCA pemeHHeM 3afasn 6.3, U3 ycmonus
HecMemeHHOCTH MA* == A monyumm e; + ¢; = 1. Orcpopa A% = o
+ Bleizi + (1 — e1) 2] + Y22 Haitrn DA* u mogoGpats e TaK, YTo6H
fincnepcnsa OBLJIA MUNEMAILHOIN.

6.22. 6) B dopuyne qns A, nomomuts ff; — Yi+ 814, & = 21
- 82:. Ucnonbzosats 3amauy 4.33.

6.26, Cm. zanauy 3.115.

6.28. BocuonpszoBarscs GopMmyiaMn

2? =gl g, ad = 2180 L 3gl2 4 o
gt == gl 620 L Tl 4 o (2lM) = (2 —1) ... (z—k+1))
n pemenueM 3agaun 3.116,

6.29. Vicnoxp3oBars pesyasraTsl 3amaw 3.89, 3.90.
6.30. Vicmonb3oBath pesynbraTh samau 3.64, 3.65.
6.31, Vicnomn3oBats pesyabrathl sanau 6.29, 6.30,
6.32. Mcnomp3oBath pesymsrar 3anagm 6.30.
6.33. Hcnomnaosars opmyny (3.9) m dopmyary

oo (o]

! (uze—uzlzdu =z 1_ e~z -+ ! jle_"2/2du.

-[/Z; : VZTE —I/E

x
6.39. Vicionb30BaTh KBAHTHAM U, HOPMAIBHOTO pacupesieresns:
1— D(ug) = a.
6.40. Bocmoaszosathes pemenmem samau 3.116, 3421 n dopmyoi

=e(rbtra (nefh )

E=0,1,.,, N—1,

6.41, Bocnoxbpsosarhea pemenuem 3agagm 5.36.
6.42. McnonpsoBars mpencrarienne T12(t) B BRJE

T12(8) = N12(1) .00+ Ni(t),

rie Mi2(s) = 1, ecoim B Moment s 6 mepexox m3 1 B 2 (1. e. E(s) =
=11 E{s+1) = 2), u ny2(s) = 0 B uporusnOM cayusae. Bocroanso-
BATLCA 3apadeit 5.82,
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Yacrs III. PEIIEHUSA

I'nmasa 1
1.18, Ipm A; =2 Ay coGEITEA {Xi, X} =4;n {X
= A; ne nepecexawpres. llo cbopyyne (1 12)

P(Xp e X} =) = 2"( 1 oo Xp} = 4).

To e pepmo 1 gaa {X), ..., X, }. Hoaromy

P((X, ... X e ) —P((X], ..., X} ) e ) =

M
=3 (P(IX] o G} = 4) = P ([X, .0 Xi] = 4y)).

i=1

A

s modoro MuoKecTBA Aiy COCTOAIEIO U3 & anenemba,
ad k' " " ’L'
P(IX) e Xpl =4) =75 P(X oo i} = 4) = <

Tar rag N* << N2 npu k2= 1, 10

" ” 4 14 . Nk—'N[k]
0P ({X], oo, X)) = 4)—P ({ X}, ..., Xy )= 4;) <M AN
2
Iamnee,
‘ — 1/2
NP =NWN—=1 ... (V=] (H N —i) (N—k+1+i)> =
= k—1\2 2 ‘
={ [(N“ 'T) wa ‘) =>{(W*—(k— 1) NP2 =
i=0
— 1\ki2 k(k—1)
= ( —N—) (1 - _va_) ®

s (1), (2) 7 (3) u Toro, uro M < C%, cHeyeT HepaBeHCTBO
N

0<P(|X, ... X edt)—P({X, ... X Je )<
I (k— ) 1

2
<MK = < T Ch
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1.19. Jlerxo Hponepﬂe'rca, 910

1 N3 2
b=l z + (-7 )

1 N 2
NEAEN

Hoxamen, ate Py < Py upu N = 4:

%"%*%G%L{%D+;< -
(== [5]) (- 5]+ [2]) >

1.22, Herpyaiio NpOBepHTH, UTO
{X3+4- Y%= 0(mod 3)} =
= {X=7Y = 0(mod 3)} Y {X = —V=1(mod 3)} U
U{X =—Y = —1(mod 3)},

3] o

J:-—N 0 QYHRUIA
-4«

TO

: ] ‘ 1 N2 1 NT\2

22T o

Haxee, ecan M| ~— MHOMKECTBO 4HCelN, MAIOIIUX HpU fejieHEE Ha 7
ocratkm 1, 2 uau 4, M, — MHOKeCTRO ducel, JAOMIMX OpH JeleHun
ma 7 octarku 3, 5 wam 6, 10 gus n060ro n e M, wucao n® npu gemne-
Hnn Ha 7 [aeT OCTATOK 1 a s nes My uncao n® opu fenenwu HA 7
gaer ocTaTtok —1, Ho:-)'romy

{X® + ¥? = 0(mod 7)} =
={(X=Y=0mod N} U{XeM, YeM} U{X=M, Ya i}

\./ \__/
i
B
<|N
l'_"ﬁ
‘_.'
+ -
2|
©
[T prem——
B e —
B

2|»

P{X®+4 ¥®=0 (mod 3)} ==

~ Tar xar [—3]!]—&[1\[;1] —[—[

f@)=2(a—2)=

=2
»haw+

) )

.bl 8,

54

p{x3+y3fo(mod7)}=1_v1_2([¥]2+2<[1v-71-6]+[1v—7k5]+

0 [ el
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Iloansysick paBencTBoM B (2) w Tem, 9TO AndA AoGoro N > 1

"

2 {N-;—k]=1v’

he=0

N+6 N+57,[N+3 N-+41 [N+2] [N4+1
- H
noxydaeM :
P{X34 Y =0 (mod 7)} > —

a (3) n (5) cuenyer, 9T0

N (P{X® 4+ ¥Y® =0 (mod N} —P{X®+ ¥®=0(mod 3)}) >
N 3[ N2 N 3[N2
o{4]- 23] 3] -

(4D H(3)+ )
=([4]-[4)3 11>

rpa N > 7. lna N = 4, 5, 8, 7 cooruomenno P{X+ Y3= 0(mod 7)} >
> P{X® -+ Y? = 0(mod 3)} mpoBepaeTcAa HENOCPEACTBEHHO ¢ MOMOIIBIO
dopmya (1) u (4).

1.25. Ecam B, cnMMeTpuuna H, orHocurensno Ez TO

Bs— 8 =E—8=dy Mm—Mm=m—=m=d (1)

ANS BEKOTOPHIX Hedux wncedl dy M dy, He PaBHBIX OANOBPCMENH0 0n
yposuersopanomnx yeaosnam |dif <n, |de} < n Tpu $urcuporan-
BHx di ¥ dy amcno Tpoexk Kaprouek (Ei, T), ng, 1n5), (&3 ns), AAA
kotopeix bwmonmedo (1), pasmo (2 1—21d|) (2n + 1 — 2]ds]).
Cymmupys 5o di 2 d, HAXOJMM WHCHO TPOEK IONAPHO PABNUIHBIX Kap-
®OTeK, ANH KOTOPHX E; cuMMerpunana E; oTHOCHTENbHO B!

n

3 @rtt—2{d|)@rt+1—2|d,|)=@2n+ 12 dz; (2n 4
,=1

ty dg==n
d;+dp#0

d1—2d)+2 D (2n+1—2dy) (2n+1+2 > (2n+1-—2d2))=
di=1 dy=1
=202n4 1) (n rnt-D—nr+1N+2n@2rt+)—n(r+1) X

X (2 41 2 (n (20 1) — 0 (n 4 1)) = 4n” (n -+ 17,
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Tax Kak o6Imee 4mMCI0 YHOPAJOICHHBIX TPOER IIONAPHO PA3IMOIBIX Kap-
TO9EK €CTh

@n+4)2((2n 4+ 1)2 — 1) (2n + 1)2 —2) =

= 4n(n -+ 1) ((4n(n +1))*—1),
TO HCKOMAs BEpPOATHOCTH paBlia

__nr+41)
Pa =l (o 1)) —1°

1,40, Uncno cnocoGos BoiGopa k ropusoHTaNeil, 8aHATHX % JAjbA-
MH, PaBHO 9uCIy cnocoGoB Brbopa /i BepTHKaJNeili A PaBHO Cg. Ha K*
RJETKAX, 110 KOTOPHIM IlepeceKaiorcsd Bm6panm>1e BepTHKANA H IOPE~
BOHTANM, k KISTOK A DPACCTAHOBRA Aajedl MomHO BhOpath k! cro-
coGamn, Ilosromy wumciao pacuonoskenumii & Jafieil, He YIPOHAIOMEX
npyr apyry, pasgo (C%)? &kl =(8'*1)*/kl. Bmaunr,
k\2 -
p _(CEPm g (str2n?

% G Tgolr—21"’
ct, 9 ealk—2l

7 1 14 1
nP,=75>75, P3=—3] <5 P, =0,0493566 ... > 0,01, P, =
==(,0075289 ... < 0,01,

1.43. Ilycrs momck j-ro npamnka [lopuuk HaumHEaeT ¢ KapMaHe ©
HOMCPOM nj. TOrja 9MCIO yJAUHBIX BAPHMAHTOB HAYAJX HOMCKA IEPBBIX
k NPAHEKOB PABHO JMCHY TAKUX HOCIEIOBATENBHOCTEH Ny, ... Mhy CO-
CTABJICHHBIX M3 cAMBONOB 1, 2, 10, uTO KaKEBIA CHMBOJI BOTpPeua-
ercst He 0oJee 9eM JBAMJIBL, Uneno Tarux nocienoBaTenbHocrelt, B ®o-
TOPHIX M CHMBOJOB B(,Tpeqawcﬂ JBaKABIL, a k-—2m CUMBOJNOB — HO

10[1{ m]

pasy, pasao C;™ Ofmee 9ucI0 BAPHAHTOB HAUAN

(znmm'
HoMCKA k UPAHUKOB DaBHO 10" 3Ha'm'r, HICKOMAas BEPOATHOCTH PABHA

2‘ k[2m]10[h—m]
Ok o mel

1.47. Tiyerp 4 (A) = 1, ecau cobeitme A Bhimonnsfercs, u ¥ (A) ==
= (0 B mporusHOM cxy1ae, Toraa

S=Pla<Bi+P{<VI+Ply<al=
3
1
T, 1% - (% (g < bay) F 2 (Bsy <er) FX (01 < ay))-
et
Ho npu moGsix {a;, by, ”i}?:l H T06HX il, o g {1, 2, 8}

Buaunt, S 27 332 =2, Ecan, ranpnwmep,

max a; < min by, max b, < min ¢,
1<i<3 1<i<3 1<i<3 1<i<3

To § = 2.
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1.58, Lmka (iy = 1, iz ..., iz) MomRHO BROpats (7 — 1)1*~!1 cmoco-
GaMd, a OCTaJibHEIE n -— k DIEMEHTOB MOMKHO mepectaBasarb (n —k)!
cnocoGamn, [ToaToMy wwmeno mDoacTaHOBOK O0& S, 6 Ay =k pasuo
(n—)-0(n -k = (n— 1) u1 P{A =k} = (n— 1) !/nl = i/n

1.59. Ymcno uwmwaoB (i = 1, iy ... ix) AIOEB k, cogepsRamux
sieMenTH 1 m 2, paBHO Ci_l (n—2)lk"2], a o0iulee YMCIAO MOJACTAHO-
" BOX, cofepamnx 1 m 2 B ofHOM LWKIe, €CThL

= n
Nty 2P iy = 2O (g

50
2
h=2

T. 0. 1 ™ 2 comep:xaTca B OFHOM IMKJIEe C BeposATHOCTEIO 1/2,

1.72, Tax wax WO yCAOBMIO TOANTMHA MOHETHl NPeJIONaTAeTCH PaB«
noit 0, TO BepoATHOCTH TOrO, WTO MOHETA IIOCHe NAfieHWA BCTaHeT HA
pebpo, Toke pasna 0. BynmeMm cumrarh, 9TO MOHeTa JIOKUTCH repdom
BBEDX, €CIH B MOMEHAT HAJcHUS KOHeI, BEeKTOpPa HOPMAJU OKAa3bIBAGTCH

Ny

Puc. 8

pHIIDE ero Havama, T. e. menTpa momeTsl. Ha puc. 8, ¢ maolpammenc ce-
YeHme BEPTHRAILHOH ITOCKOCTBIO 7, Opoxolasmeld depes nearp O Mo-
"HeTs! # och OS, BOKpYyr KoTopoii Bpamaercs MoHeta AB; orpeskn ON
ON; — 570 HONOMeHWS BEKTOpa HopMaxd ON B MOMEHT Cro mpoxonsae-
nEA Yepes DIIOCKOCTH i, npAMan OX — 9ro NMAUA mepecededns T ¢ ro-
pUBOHTANBHON HJIOCKOCTBIO Y.

Ecam 8 > a, T0 BeCh KOHYC, IO KOTOPOMY CKOAb3MT BeKTop ON,
PACHOJIOKeH BTG MJIOCKOCTA Y, # Torna p(a, 0) = 1. Bean 0 < —a,
TO KOHYC paclojio#sen HilKe miockoctu Y, @ p(a, 0) = 0. Ecan 6 =
=0< o< /2 nag o = 7f2 > 0], TO MIOCKOCTE Y AENUT OKPYK-~
10CTh, KOTOPYIO ouuchiBaeT xomelr N sexropa ON, Ha JBe paBHHE da-
crim, m noatomy p(a, 0) = 1/2. B obmem cnygae 0 < 0] < a < n/2,
nzo0pasiensEoM na puc. 8, 4, PACCMOTPHM OKPYIKHOCTh, KOTOPYIO OLM-
ceIBaeT Kowey N sextopa HopMmann ON (puc. 8, 6). Vickomasa Bepost-
nocts p(a, 0) papna ormomenmio auaEul gyrm MN.M’ K pamse Beefl
okpysuoctu. V3 pre. 8, ¢ maxopnm:

0|N| = 1N, = OM = 00, tg «, O\L = 00, tg 0;

tg o
nootoMy (cM. puc. 8, 6) yroa MO,N, pasen  arccos tg_o_c 12 pa, 0) =
i,

— L tg b
=i — = arccos igar
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1.84. Tpanmnma AABC mepecekaeT PoBHO m OKpy#HOCTell, ecim A
HAXCONTCA MEMAY Som—t # Swmey (Upm m = 0 —BEyTpE S|, OpH
2m —1< n<<2m -4 1—Mempy Sp u Sp—-1), B HOITOMY

1/n2, m=290,
_ 1 8mp?, A< n<[(n—1)/2],
P = 0
2n — 1)/n", m = n/2, n 9CTHOS,
0, m > nf2.
IFaapa 2

2.24. Ecam n = 2, To u3 yCJIOBHil 3a7a9@
P(41) = p1, P(42) =ps P(414s) = pips

clcmyer mesaBuCHMOCTH Ay M Aj.
Iipa n = 3 yKe MOKHO IPHBECTH NPUMEpP COBOKYNHOCTH BABHCH-
MBIX COOBITHIL, YHOBIETBOPAIOIIUX YCIOBHIO 3aXaUd:

P(A142435) = P(4;42435) = 1/8, P(A1Az45) = P(A1A4;) = 1/8 — e,
P(A4,424;5) == P(A14,45) = 1/8 + ¢,
P(A,4d245) = 1/8 + 28, P(A,14:43) = 1/8 — 2,

roe 0 < e<< 1/16. B sroM cayuae P(4s) = 1/2; i =1, 2, 3, PSA;A;) =
== 114, P(41424;) = 1/8, Bo P(4145) = 1/4 — e 5= P(4,)P(4s).

2.22. Ilycts cobortusa Ay, ..., Ar YHROBJIETBOPAIOT YCIOBHAM 8a7a-
qu, ONeHHM CHUBY 9YHCJIO DIeMeHTOB MuosKecrsa Q. Jlng awdore ma-

‘R
Gopa (&1, eem ), 8 =0mmun 1 (1=14,2,.., k), P{ ﬂ Asz‘)}v> 0,

=1

R
me AQ=4;, AV ="4,, re | Age‘)-# . Tark Kak opn

i=1
© Y cosuma (1 A% w () 4©)
(Bgr +ens £y) 7= (Eg1 +eey ) COBBITII naa N Ay Y memepo-

CoKAIOTCA, W YACHO PA3JINYHKX HADODOB (31’ veey ak) pasHO 2", TO
k< log, n. DKCTPeMAIBLEEM THPUMEPOM ABIALTCH Q={(85s ¢+er By):
;=0 nam 1) ¢ P{(e), .0y} =277 0 A ={e; =0}, i=1, ..., k
2.23. Myers Q = {0y, ..., On}, P(0;) = p; > j=1 .., n),
it ...+ pa=1. Cobbituam A;CQ, DFEA4:£2Q (=1, .., k)
COHOCTABEM BEKTOPH B R™ }
ay == (L1Vp1s oo Xin¥Pn)y E=1, ..k,

e i = 1, ecun oy & 4y, w0 Yy = 0 B mpOTHBHOM cCiydae, H IOJO-
waM ag = (Vp1, .. Vpa) & R, Torga npu i, f =1, ..., k (ao a0) =1,
(ao, ai) = P(A4), (a1, a;) == P(A.A;). Bexropmt by = a; —P(44)ay
(i =1, ..., k) yI0BIeTBOPAIOT CJICAYIOMAM COOTHOMEHHAM:
(b1, @) = (a1, ao) —P (A1) (ag, @0) =0 (i=1,.., k), (1)
(bs, by) = (a1, a;) — P(4;) (a1, ao) — P(44){ao, a;) +
+PLANP(4;) (as, ao) = P(4idy) — P(4:)P(4))
(=1, ..4 k). (2)
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PasencrBa (1) 03Ba9ai0T, YTO BEKTOPH b1, ses Dz Aeikar B (n — 4)«
mepnoit runepmiockocty {z & R™ (z, ao) = 0}. B cuny pasencrs (2)
CoOBITHA A4, ... Az NODAPHO HE3ABHCHMBI TOIA M TONBKO TOFHA, KO«
HAa BEKTOpeI by, ..., bp HomapHO oproroEHaibHEL, CienoBarensuo, k <g
<n—1

Eenu n > 4, To npuMep n — 1 [0DapHO He3aBHCHMBIX COOBLITHI Ja«
er cnenylomaa KOHCTPYRIUA: Q = {®f, ,.., On},

n—3 . 1
P{mj}: m (i=1,...,n—1), P{(:Jn} " 2)2,

4; = {04, On}, i=1,..,n—1

2.61. a) Cormacuo Tcopeme Myaspa — Jlammaca

limP{ E— \ﬁ}_zqa (1) = 0,68269 ..,
n->o00

limP{- — V”}_1_2q> (1) = 0,31730 . ..
fi—>oo

ITH OpefiebHBle SHAYEHHS H ABIIOTCH NPUCHMKEeHNAME I HCKO=
MEIX BePOATHOCTEN,

6) [pu p = ¢ = 1/2 u3 popmyan (2,11) Baxogum
P =k =Cr27h  k=0,1,...,n (1)
Orclofa u m3 paBeHcrs
P{1&100 — 50| << 5} = P{45 << &0 << 55},
P{|E100 — 80| = 5} = P{E100 < 45) + P{E100 = 55} =
= {— P{/:&ﬁ =< Ewo 54}
HaxomaM
3 k 1000150 S‘ Yo"
— 9=—100 — 9100 100 |
PLS<E <95} =2 240100——2 C1o0) t +2m coo |
h=15 k=1 “100
50 {

C 47 46
g a(rsltes (m)) -

CSO
= 9,15635 —100, (9
2100

Vcnonssysn yroumenmyio opmyny Crmpammra (cm. crp., 10), ma-

X0auM
100Y100 1 0
— 1
100} = 1/400n( ) eXP{woo TMJ‘

50 \50 1 0
501 = 1/ 100n (7) exp {W) — _~2__}

600601
242



e 0 < 8, 8, << 1. Tostomy mpm mexoropux 8, 18:] <1, 1=3, 45,

Cho__t_ p{_L+_°s_}=
2100 57/%q7 400 © 1,8.10°

408
1 B4 )2 0,9975 + 0,,-10~% ®

1 3

e | — ——
51/5,—1( " 1,8.10% T 2500 51/ 3
Ha (2) n (3) cuaeayer, 4TO
P{45 << E100 << 55} = 0,72874 + 05-1075, 06| << 1.
AHAJOrmuEGc HAXOHWM, YTO
P{]&10— 50| = 5} = 0,36820 + 0;.10-3, 10:{ 1.

Ornnane 3HAYCHWH BePOATHOCTEH, HOJYYeHHHNX B W, a), OT HCTHH-
HBIX BHAYECHMH OOBACHASTCA JBYMA NPHYMHAMEA: 3aMEHOH [0NpejelNb-
HbIX BUAYCHAH BEPOATHOCTeH IPeTeNbHHIME, 8 TAKMKe TeM, 4T0 COGhi-
TUA 2{|§;oo —50] < 5} m {|&100 — 50] == b} mepeceraoTCA

.62. a) To e, 9T0_B mpeAbIAyIiel sajade.
6) Anagormuno peimeHuio safgavu 2.61 nmoxyaaem

P{[E1as— 64[ <4V} =P (50< 3y, <60) =

c% 128 63 62 61 60 : %
=_168 (1 + 5 (H'Ra (1 + 5 (1 +57 (1 + E)))))=9’50563'2%?f =

2128
= 0,66906 1-0.1073,  |8|<1,

M TaK Kak 41’2 — YACJH0 He Teaoe, TO
P(|&i2s — 64| = 4V2} =
= 1 — P{|Eis — 64| < 472} = 0,33094 + 0-10-5, 0] <1

Taasa 3

3.64. Ucnmonnsysa pesyabrar safaum 3.63, momyunm QopMmyny mas
mioTHOCTH ' paciupefienenus pi{z), T == (%1, +.4 Zn), BekTOPa § =
== (B oo m Emy):

P (z) = {

TlnorrocTb pacmpepenenna 1 = (Ay, ... An) MOXKHO HaiiTm mo ¢op-
Myre (32) ¢ dyaxumenr g(z) = (£1(2), ... gn(2)), &1(z) = a1,
gi(z) = xi — x4y, i =2, ..., n. HeTpyuso mpoBepurs, 4T0 axobuman
Jg npeoGpasopanma y == g(x) TomaecTsenne pasen 1. O6parmoe mpe-
obpasopanue z = g_;{y) onpenenserca Gopmynamu =z =y ...
veoF oy, i=1, .., n lloacrasaas B (3.2) UPABEACHHLIO BHIPAKOHHSA
aaa pe(z), g-1(z), Jq vOTyIUM .

n,—0(ny;+n—1y+. 0 +tn)
r

nla"e
Py =1 ;
0, ecun min (¥, «vvs ¥p) <0,

n!xne~a(x1+..,+xn)'

0Lz
0 B OCTAJBHEIX CIydaax.

1<...<a:n,

yl>0' sevy yn>0l
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Hxorrocts pacupepeeHus pn(y) Bekropa N == (A1, vus An) OpeacTaBe
asercA B BUJ®@ HPOMSBOJiHMA ORHOMEDHLIX HJOTHOCTel NOKA3aTelb<
HHIX pacupefenenuii

Py () == ﬁ [a (n - 1 4 §) ,"“("—H'l)yg].
=1 .

Orciona caenyer, wTo ciayuailmsle BeMuumAKR Aj, o,., An H3QBHCHME R
4 vMeeT DOKUSATENLHOE PACTIPONENEHES C napamerpoMm o (n—i-+ 1),

3.65. Coraacuo samawe 3.64 COOTBETCTBYIOMIM® BADMALUONHOMY D=
By Sy < By <. < Eny (mOCTPOCHHOMY 1O Ey, ..., En) CHyUaiiHHa
BeJ Y UERL

Ar=E%uy M=E%m—Er-1y k=228, ..,mn,

BE3ABUCUMEL I Ap HMeeT HOKA3ATENLHO® PACHPefielieHue ¢ mapaMeTpoM
(n—k+1)A, k=1, ..., n Ocraercs saMeTuts, 910

max{f, ... En} = Eny = Ay + A ...+ Ay,

uTO CHydaiiEbie Benuuuunl Eafk, k ==, 2, ... n, DezanucmMm m Ex/k
BMeEeT IOKABATENLHOe pacmpellelieNne ¢ mapaMeTrpoM kA, T. 8, pacmpe«
ReleHO Tag e, KaKk Ap—piy.

3.70. BeefeM BCHOMOraTeJBHYI0 CIyYafiHylo Belmumpy Es, He 8a-
BHCAIMYIO OT §; & EMEIMYI0 pacnpefenesue Ilyaccona ¢ mapamerpom
A; — Ay, Corazacuo m. 6) sagazu 3.32 pacupepienenue &; - E; coBmagaer
¢ pacnpesiesienneM §o. IlosTomy paa mwoboro k=0, 1, 2, ...

P(§2‘<~k) =PE +E<k=
h .
= 2 P(E,=m)P E<k—m<gP E<HPE<SKH< P (§,<k).
m=Q

3.129. Hawaxno xooppunar 0 < 5. Toura =z = S(|z| = 1), ecan npx
>0 rToukm 1, 2, .., 22— 1—Geasle u npu x << 0 TOUKE —1,
~2, ..., —22 41— Geaste, Mycts 0, =1, eciu 2= S, u 0, = 0, ec-
an z & S, Torga

IS|= 3 8, MO =1, M8, =p*1

X==—00
#, CJeA0BaTeINbHO,
o
2p
MiS =142 p2 Tl 2P
IST=1+42 2 p +IT 7
. Xe=}
3.130. Bocmonssyemes upenb’ramennem§=y jx (r, @) rdrde,
. K
IpejJIoKeHHbBIM B yKasammax. Torma y(r, @) =0 gpn r 3= 1/2
B x(r, @) =1, ecnin r < 1/2 u B wpyr K, ¢ pagmycoMm r ¢ menTpoM B
TOUKe (r, ¢) He HoOmajla HYM OXHA M3 TO4eK Ci, ... Cn JINA Kamporo

i ==1, ..., n BEPOATHOCTE TOFO, 9T0 ToUKA C¢ Nonana B Kpyr K,, 4, pas-
Ha fré/n = r? u, cleJOBaTeNLHO,

MX(r, (P) = P{X(r: (P) = 1} == (1 _rﬁ)n’
ecam r << 1/2, MenAa MecraMm SHAKH MATEeMaTHYCCKOrO OKANAHKA a
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HuTerpaia B HpaBOﬁ JacTH pPaBeHCTBA

ME=M5 S % (ry Q) rdrdo,

K
noxyunM .
2 1/2

M§=SK5‘Mx(r, Q) rdrdg = ‘g de § (1*r2)”rdr=

: T 3 n+1"

- = n + 1 1_ 'Z' J.

3.135. HOycres F-i(y) = sup{z: F(z) << y}; Torma, coriacHo B8a-
gage 3.13, N )

[

N‘E.= F....l () dy,

D

—~—

7. 6. ME — momans obdactm {(z, ¥): 0y <L, 0<<e T F(1)).
Ho

[o]

g (1 — F (2)) dz.

D

1
SF_1(y)dy=
0 ‘ )

3.140. CoGriTne
' D = {Buinyraag ofonoura A, As As, Ay — TPEYroibIUK}

ecTh 0OBeMHEeHNe UeTHIPeX II0NAPHO HeCOBMECTHBRIX COOLITHIL:
B; = {A; neRuT B TPEyIONLHUKE, 006 pa3oBaHEHEOM OCTAJILHEIMA ToqRar.m},

i==1, 2, 3, 4, BePOATHOCTE KOTOPLIX O/IHHAKOBH BBHUAY CHMMETPHTHO-
cta pacmpefiexenusa HaGopa Ay, As A; A Ilostomy P(D) = 4P(B.).
Tark Kax Touka A, we 3aBucHT oT Ay, As As W HEMeeT PaBHOMEPHOS
pacuopejeiesne B o6iacTH, miomags KoTopoil pasHa 1, To ycnoBmas
BeposuTHOCTs P(B4|A4,, Ag As) (npm ycinoBum, 9TO HOOJOKEHHS TOYEK
4y, Ay, A; dUKCHDPOBAHH) PaBHA MIOINALA SAA1A2A? TPeyroJLHnKa

A1494;5 Tlo opmysie DONHOro MaTeMAaTHYECKOTO OMHUAAHUA NOMYIHM
P{D}=4MP(B,| 4, 4, A} =IMSyy 4 4.

3.141, Yro6u moxasath uepasedctso P 2> 1/20, Bocmons3yémed cie-
mylomuym coobpamenueM, IIyerts Xy, ... Xn & R? — nesaBncuMbie T04-
K1, HMEIOU(He OJNHO W TO jKe pacopepeienne P, B ¥n — YHCNO TAKHX
Tpoer (i, 1, k), paa roropsix 1 <<i <] < k < n ® BHIOOAHAGTCA CO-
obiae Aij = {ogmn u3 yraos AX:X;X» me meusime 120°}, B cuay ag-
AUTHBIOCTH MATEMATHIECKOIO OKURAHHEA

= — 3
My, = 2 P (Ajn) = CpPye
1<i<j<<h<n
Dosromy P, = Mun/Ci. Jina moxasatenscTBa TpeGyemoil OHEHKW

Py = 1/20 = 1/(,‘(';J HOCTATOYHO YCTaHOBUTH, 9T0 Mxs == 1. Jloraxem Go-
Ace cuabnoe yToepikgenue: P{us == 1} = 1. [citersuteanuo, An00bi0
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6 Touex X, ..., Xo, HERAKHE TPH M3 KOTODPHIX He JemaT Ha OHOIL TIPA
Mok, 160 00pasylor BLUIYKIBIH WIECTHYIOJLHUE, AHGO OHA M3 DINY
TOUSK (CKaXKOM, X)) COJEP/KHTCA B TPEYIOJBHNKE, 00PasoBARHOM KAKd=
Mu-T0 TpeMA JApyramu (ckamenr, Xy, X3, X4). B nepsom cayuae xg = 14
IOCKONbKY CyMMa YIVIOB IIECTHYrOJbHHE2 paBHa 180°.(6—2) = 720°,
T. €. N0 KpailHell Mepe OJMH M3 €ro HIECTH YIiIOB e MeHbme 120°
Bo Bropom ciyuae xg > 1, nockonbky yras XoX X, X3Xi Xy m XXX,
Tpeyronsuukos X, XoXs, X1X3Xs, X XoX, B cymMMe cocTaBasioT 360°.

8.142, Paccys/eHNs aHANOTMYHEL IIPOBEJCHHBIM B peLIenuyu 3ajae
un 8.141. Ecau X,, ..., X, & R? — nesanucumsie TOYKH, UMEIOLIHE pace
npefiesienne P, m %y — 9MCI0 BBIYKNBIX 9eTHIPEXYrOALHAKOB, o6paszo«
BAUHBIX TOUKaM# Xi, ..., Xn, TO B CHIYy aJJWTHBHOCTH MATEMATHUO~
CKOTO OKUJAHUA

My, = C%P4, T. 6. P, =Mx, /2,

B A [IOKA3ATENbCTRA TPUBEACHION B YCIOBWH 3ajIaH OLEITKH 1OCTA=
TOTHO HOKA3ATh, 9T0 Mxs == 1. Ho P{xs > 1} = 1, mockoubry 5 TO9eK,
H3 KOTODBIX HHMKaKue 3 He JIeHAT HA OJHOM NpAMOH, auGo obpasywr
BLITYRIbIA OATHYTONBEAK (M TOTAR X5 == 1), JIu60 O7HA W3 DTAX TOYCH
(crameM, X,) NeMHT BHYTPE TpeyroJbHHKA, 00pasoBanHUOro TpeMs
apyravn (ckamem, Xi, X, Xs). Dra Kongurypanms n3obparkena na
puc. 7 (cM. yKazanme K 3agade 3.142). Orpeskn u ayuqu, HPUBENENHbIC Ha
9TOM pPHCYHKe, paslmBaloT mlocKocTh Ha 9 ofaacTeii. Jlerko OPOBEPHTE,
YTO B KaKyIo OB u3 aTux o6aacTeil Hu momalka TOYKa Xs, u3 Touexr Xj,Xo,
X3, X4 Moxuo BRGpaTh 3 TOYKH, KOTOpEIe BMecTe ¢ X5 00pasylT BHI-
LYKJIBIA YeTHIPEeXYroNbHUK, SHAYAT, M B BTOM CIydae w5 =1, uro u
TpeGoBaNIOCh OKA3aTh,

3.156. Tar xax Qymxnua f(z) = |z|* opu r>1 BBHIIYKIA BHES,
TO npu J0GOM feficTBATENBHOM T, COrNacHo 3afave 3.152,

Mle ] = M@+ )" = ||,
Mlosromy nmpu r > 1

MIE + )" = MM{IE+nI"1E}) = Mg~

8.159, 6) Ecam pamr marpuuet B pasen r, To CYIIIECTBYIOT TAKHO
AUHEHHO HE3aBACHMbIe BEKTODPR by, ..., bp_y & RR, aTo Bb; = 0, i==
=1, w4y k—r. Iostomy D((bi, E)) = (b, Bb;) =0, i=1, ...
cen k—7r, 1 0. P{(b1,&) = ¢;} = 1 nua HEKCTOPHIX 9HUCEH Ci, .. .,Cher
3navdr, CymmecTByer r-MepHas TUNEPIIOCKOCTh L, < R*, oproromain-
Naja DOMUPOCTPAHCTBY, HATANYTOMY H& b1, vu. Dher, M YAOBIETEOPSIO
mas yeaosuio P{E e L,} = 1.

OGpaTuo, ecim cymecTByer g-mepHas THnepmiIockocts Ly, < RY,
naa woropoit P{E & Lo} =1, 10 cyumecTByoT IuuefHO IIe3ABHCHMbIE
BCKTODPHL by, ..., ba—g, OpPTOTOHANBHBIE Lo, B 9@CIa Cf, vesy Ch—gy, YAOB-
JACTLOPAIOIIAE YCHOBIAM

P{E b)) =i} =1, i=1, ..., k—gq.

Cornacno m. &) sapaym 3.158 vorna Bb; = 0, i=1, .., k—gq, 1 e
panr B me npesmmaer g. Tak Kak 1o yCaoBuI0 paur B paseu r, 10
cootnowenue P{E & L,_;} = 1 ue Moer BHIOMHATHCA LN AIA Kakoil
(r — 1)-Mepnoit ranepnnockoctn Ly, < Rk,

3.175. Iiycrs &), Eu ... YPOBHE BeCONHUX NABONKOB B nocnenona-
TeJbHBIE FOAb, 8 T, — BPeMf [0 DPa3pyMCHAA MIOTHHLI [ABOAKOM,
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Torpa

t
> = G = 0, 6

n, claenoBaTenbHo, P{T; > t} == Ft(z), Orciona, ACOOAL3YA DPOSYALTAT
sagaun 3.132, moryaum

00 (o] 00 i .
Mo, =3 Pl >t =2 PR, > =3 F @) =55
t=1

t=0 t=p

B n. a) TpeGyerca HajiTH MUHWMANbHO® 3HAYEHWS 3, IPH KOTOPOM
Mt, =T, rne T ==100 xner. Taxoe 3 yMOBIAETBOPAET YPABHEEHW

=7 = T u, cle[0BaTe]LHO,

z=F_, (1 - %) =F_, (0,99),

me P_i(u) = sup{z: F(z) <<u}— dynrnusa, obparmanx r F(z).
B m. 6) TpeGyeTcs HailTh MUANMAIbHO® 3, Ipn KoTopoM P{T, < T}
<a=001T e 1—FT(z) <o mmm (1—a)¥" < F(z). Orcona

7z = F_j((1 —a)¥T) = F_,(0,99%%) ~ F_;(0,9999).

. 3.176. TlpuBemem nBa pemenma. a) Iyers F(z) == P{§; < z).
orga

—

{T> A §1'= Z} == {§T+lgzy ey §T+f€za §1=Z}

P{v > t|Gr = 2z} = F!(z).

n

Kpome Toro, P {§T< 7} = P { max &, << z}-——— rT (z). Haiigem Temeps
1<igT :
P {rT > u}, BOCTIONbBOBABINNCE dopMynoit monHORE BepoATHOCTH (8.21)

P {vp>u} =MP{tp >u|lr} =MF" ({r) =
= j Py d BT (@) =T g FT=1 () aF (3),
(1] 0

Orcrofia, mosaraa x = F(z), monyaum
1

Plif>u)=T S.zu'*'T_‘dx =
0

ut+T°*

CieI0BaTEIbHO,

) u
P{1T<u}=u+T (u>=0), Mt = oo,

P{T\oo = '10} = 1/11.

6) Cayuafigpte Benmawubl £y, &, ..., OO YCIOBHIO HE3ABHCUME! M
EMEIOT OAEY H Ty K¢ HeNpephisBEylo QYHKUMIO pacnpefeierusa F(z).
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Hocrpouy no caywafigsiM seawaanaM &y, ..., Erie ¥X BADHAHOHHLLE
c +

“pin By <<...<<Eryw); B Cilly HelpepelBHOCTH F(z) e BEPOAT-

HOCTBIO 4 BCe meaa § 1)y wss E(riw) pasamunsl. Tormga

{ir <<u} = {Ertu)  {E1t1s oo my Er+ul}s (1)

Iipm ycaoeunu, 9To 3HageHH Eay oon E(r+uy Ourcmposanss, maGop
(81, .., Erqw) wuMeeT paBEOMepHO® pacupejiesiene Ha MHOMECTBE
scex (7 4 u)! nepecranosox wmcen k), con E(rruy. U3 oTHX (T 4 1)!
frepecTanoBok poHO ansi u(7 -+ w—1)! BeImosmsAeTcsa coObiTue B
npaseii gacre (1). Iloatomy

u(l'-+u—1) %

Plu<vy=—(FGror =TT

3.201. Ilyers %: =1, ecam Touxa §g —rpagnuBag, w ¥; =20 B
NpoTHBHOM cIyuae. Torma Xp = Y14 ... %n B Mx, = nMYn, TO-
CHONBKY TOURYU §1, «.., En HE3ABHCHMBI H OJMHAKOBO PACIDEICLCHSY.
Houbayscs ¢opmymoit (3.21), momygaem My, e=P{E; < Eny mam Egp <
< Enp j=1,..,n—1}=MP1E, Lty B2 << EnalEney
Enaf =MUA— (1 —En) (1 —En))" T =M1 — EniBn2)™ L To ye-
AOBUIO CHAYIafiHBIe BONHUNNEl £, W E,, HEZABUCHMH W pasHoMepio
pacnpenenenst Ha otpeske [0, 1. 3nauur,

Mx, = nMy, = nM (11— gmgm)"—l =

n—1 n—1

1
kR k& k whR k ok
=n 2 (—1 Cn_1M§n1§n2 =n 2 (—1) Cn-—-l m =z
k=¢ - k=0 .
n—1 k An—1 p n
o (—D* B b1k 1—(—2)
mcn+1=£ Z (— 1) Cn"'lx dr = 5y —dz =
k=0 o k=0 0

1 1 n
1—2" ' 1
=5‘ 1___1‘1. d$=j(1+$+...+xn_l)d$=2’ic—.
0 0 h=1

8.224. a) Ilo ycuoBuw i-e opynme mopamaeT Ieilb, 6CIH

Bit+EBi+i—al =8+l <e

Tax rar crywaiinsie Besmamnnt &, &y, ..., &, HesaBucaMmsr, P <z} =

x
=

5 12l < d, a &, ..., En ONMHAKOBO pacIpeNeneHH, TO BepoOLT-

HOCTb (Jn MODasKeHUA LW 3alINOM B3 n OPYyAUil ompefensercs dop-
MyJoH

Qn=1—'P{l§¢+§‘>8s i=1, ..., n}=
:1—MP{[§1+CI>81 i=1y~--’n!§}=

oot

==

P{|&+2|> e} (L) =

If

i
d
1 n
~1= [ L —r (s o<y
—d

248



Ticnonsays parHOMepHOCTh pacupefienenna &y ma [—e, ¢] 1 ycaosme
¢ - & «< d, HAX0 UM

ele, ecan jzie—e,
P{I§+Zl<a}={(c+l—-ltl)/3¢ ecna e—e<<lz|<<c-+e,

0, ecrn |zl >ce.
Braunt,

eami= b (T2 s T i [ )

- n 2 \n+1)
’“%’“%(‘“%} d(n+1)(i—(£_£} )=

-5 (e R)e-- ) e

8 Qu—(c+e)/d <impmn-—»oco.
6) BsefeM BCIOMOraTeJNbHHE CGAYIaliHHO BONUTHHE! ﬂ{ = By = a,

t=1, ..., n; oTA caydaiigble BeJHIVHL HEBaBUCHMHI H BEMEIOT DaBio-
MepHOe pacupejeineEue Ha oTpeske [—b, b], b > ¢ - d + e. Ycuosue
NOpaKenusA Nelu -M opyfueM NPERAEMAeT BHJ

|Bi+ &+ —a]=|B] +5+T|<e.
Anajorauso m. a) mojaydaeM AnA Qn GopMyry

o ——1-—-MP |6‘1+ i+€l>89 ‘=17 ~°-1n|Cl Elv "‘7§ }

1 n .
T 2d (2c)"5d L LI___I1 (1—P{[Bi vy +z| <e}) ay, ... dyda,
M

Tar Kak ﬁ: FMeeT PaBHOMEPHOE paciipefielieHNne Ha oTpeske [—b, b}

B go ycaopmw b>c-td-+e= byl + |z] +e mpm mobex yi e
e [—c, ¢], z = [—d, d], T0 B HORHEBTETPAILHOM BHIpa:KeHNH B (1)

28 e
P{IB:+yi—}-z|<s}=2—b=?, ecmn | y; | <e, |2|<d
3HaunT,

=1 (1=5) 57 Sf Sldyl...dyndx—_f

g\n
=1—(1——7’-> ~1 Opn n-»co,

CpapEeHne PesyJabTaToOB NI a) W 6) HOKABLIBAET, YTO HPH FOCTa=
TouHo GOABUINX n BBeAEHHE HCKYCCTBeBHOTO PACCEMBAHMA HpH OpH~
HedRBaAMH yBEeJININABAET BePOATHOCTh MODAKeHHA HelXH. HTOT HeOMKu~
pasBLifl afdexr (B Oodee caoKHEOE CUTyamum, Korja CiaydaifiHEIe Be-
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amanEL §, §4, $i ¥MeoT HOpDMaNbHOe pacupenenenue), 6ula oTMedenr
A. H. KosiMOropossim.

G

2

3.260. Cepenuna - M 4 CTOpoHE A, A, HMEeeT KOOP[AUHATH (
M, 4N, S+E . om by
—73 /), a BEKTOp AM, = 5 — &g 5 —n, /. U8 yecmo-
BU{ 3ajaum caeyer, 4To 31, §2, 53, Ny» My, M, HESABHCHMB H HMe-

0T CTAaHJAPTHOC HOPMAJILHOE paciipejelienne. n03TOMy KOMIIOHCH I'bl
BEKTOpA AlMl HEe3aBHUCHMHBI 0 TTMEIT HOP\I&JIBHOG pacupeneacHne ¢

141 3
HYJeBHIM CPEJHIM Hn aucnepciuci 1 —|— P =7 3gaanr, Opu aio-
Gom z >0
PIAM, | < =P{|4M, <"} =
a B x
1 zy +x; 1 )
=13 jvj‘ exp {~——3—}dx =3—-§2nre 39y —
x1+x§<x 0
x2£8

= \ e VYdy =1 — e‘x2/3.

[
3.261. JlokaskeM Godee CuIbHOE YTIBEep/KIAEHHE: BEKTOPH A,d; m
A\M, nesasncumsl, Umeem ApA; == (E; — Eg, 13— M2) B (CM. pelmenue

. 2 + 3 n? n.’}
sagaum  3.260) AM, = 5 — & 5 — N4/ Mocrounky

Baboprl cayuaidiaerx senuuud {&i, &, Ei} 4 {n1, ns 13} mesasucumur u
OAMHAKOBO pacnpefieNeHs], AOCTATOYHO JIOKa3aTh, 410 He3aBACUME! CIY-

=3 .
vaiigple BeauauHLl E3-— o W ——E Cnyuaiinie BeNnYHHLI

g1, E2 E3 0O yCiOBHIO HEAABLCUMB # AMEIOT CTaljapTHOR nopwam«
Hoe pacnpejeienue. HeszaBucumocrs caydaiiesix Beamund £y, — £y u
(E2FE3)/2 MOKa3bIBALTCA TAK JKe, KAK B 3a)134e 3.241; BoluuTanne by
(824 €3)/2 caydasimori senuwupnl §, He 3apucsmeil or §; — E, He
HAPYITAeT HE3aBHCHUMOCTH

3.262. Tar Kak rpeyronbmm A14,4; He MOMer uMeTh Ooanee ojf-
HOro Ttymoro yraa, 1o coOerrua  {£4; > 90°), {£LA4d, > 90°} u
{£. 43 > 90°} pecoBMecTHLI. /3 He3aBHCUMOCTN @ ORMBAKOBON pacmpe-
fcnenHocTu TO4eK Ay, A, Az caefgyer, 910 BepOATHOCTR BTHX COOLI~
TR OJNHAKOBLI, SHATHUT,

P {A A A A — Tynoyronbﬂmﬁ} =3P {4 4, > 90°} =
UAM|<|AAG

HNOCKOJIGKY [MOJOBUHA CTOPOELI TPEYroibHWKA O0JbINe [POBERCHHOMN
K Hell MeAawaHBl TOrfa W TOJNBKO TOrja, KOrja MOpPOTHBOJEMKAINT
yroa — tynoii. Bektop A;A; = (E3— B, M3 — 12) uMeeT HOpMagbHOE
paciipeficiien¥e ¢ HYIEBLIM BEKTOpOM cpejguX ¥ Marpunei xKosapua-
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. {20
it (0 2), TO3TOMY

P{| 4,4, |<x}=p | 4,4, P< 2*) =

5 j* "(“1+“2)/4 s

m1+x2<x

2nre=" 18 gr =

°(——'—:a

e tdy=1— e—led.

f
2
chS

Cornacuo safaue 3.264 caywafimeie senmmummml |A4.4;] m |4My] Hesa-

2
pucamn, 1 P{| 4, M |<2}=1—¢ " /3 cornacao PeIIeHNIo BaJlavYH
3.260. Ilo ¢opmyae NONHON BEPOATHOCTH HAXONHM

oG

1
P A, | <7 | gty | = [P (1 4,0, <22y @ (| 4,4, <o) =
0

00
= Y(i——- e‘lelz)%e"le4dx=1 —_ %e"x2/3dx=

S8

T3
1
=1 —Sze—udu =7
0
Cuieposatenbuo, P{AA;4,4; — rynoyronsanii} = 3/4.
I'aasBa 4
4.14. 3 onpeneneBusa MEOMKeCTBA Cp, ¢ CHEAYET, UTO
L&+ ... +] e }
P [x™ — =P { — _ .
{b = Can/n,e} nV2n tse :

Tlo ycloBmio caydaiiHble BeJHIHHEL [‘é(l")l, coey IE&,")I HE3aBUCHME],

OJJBUHAKOBO paclpejie/ieHbl U
2 (% 2
-
AR
0

00

M| | =

Y:xe""z/2 dz =

2
Vw,
0
2
OIE | =M (") — (M]E"])* =1 — g <o

W3 stax cooTHOmMenuil u 3aKkona OONLINAX w@CEN CIeAyeT, uTO NpaBast
qactk (1) crpemurca kK 0 upm n—> oo Aus N10GOT0  (PUKCHPOBAHHOTO
e >0,
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CpasRerme pesyinbraroB 3amad 4.13 m 4.14 (o yverom c(epmae-
CROH CHMMeTDUYHOCTH pachpefelcHus BeKTopa E(™) u MHOKecTsa
BVK.) [OKa3HBaeT, YT0 HpH MOCTATOYHO Goabmux n runepcdepa

By~ =|ea R ai+ ... + 23 =n]
# TOBEPXHOCTh N-MEPHOIO (OKT&BAPAY
Covitno =z a R |2, | b oo +| 25| =5 V2n]

Gruskeg Apyr ® Apyry, a HMeHEO: pmaf JioGoro & > ) oTHOomeHue
{r — 1)-MepHOro 00'beMa MHOKECTBA T8X TOUCK T & Bﬁ o A KOTO-
puix orpesox [(1 —e)z, (1 --e) 2] He mepecexaerca ¢ CnV?lE,o' R
{n — 1)-MepHOMY 00BEMY BVvTo (T. €. K ¢ILI0I3/]A DOBEPLBOCTNY TE-
mepodopht BT/EO) CTPeMUTCH X 0.

424, (g TG0oro n =< 4, 2, ... CHpaBeRNHBH CIERYIOIIME PaBeH~
otea (B KOTODBIX f1)m — BEJHYHMHA, BBefenHas B 3amaue 4.23);

g1+ . +§n_ _(Ei—a)+ oo +(§[},%]3—"a) [w]2+

¢= — n
" [V'nl 1
W Nl
"owal

Hs pesyantaros samas 4.22 m 4.23 cregyer, 9To
e AN G 4 I 1 40
P{iim 3 " =0
n—>00 [W]

Nry= 7%
P{lim J—V,—n]g-[-‘-l-/n—-]-—=0}=1,
n-»ool'l/_n,] ,

{, (&,+...+§n ’ ) }
P{lim | 2 ) =0} =1,

:'1’

BHAYHT,

n—»oo n

970 M TpefOBAJIOCH JOKARATh.
431, Corxnacuo sagaze 3.228 npm z > a

. —(x—a)2]20'2{ o
Vi =

T. ©.

—(x~a)*ac®

03
a—(x_a)s}<P{§>r}< BRE VR

22X —a

lim P (& > 2} |/ 3ne—0"/20 =1.
X—»o0
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HMosromy paa aoboro y =0

P{E>21 y2—T}

Jim P{—=)z>y|E>2) = lim PE>a) =
= - '—""“ — & 2\ =
Jror{=ga((etme) e

(24 (7 — 2az) 27
= lim exp{— ~ T(J‘ 3 ) H-—-—-e"”"’g.
K-> 00 - 20 J
41. [lepsoe yTBOpIK/ICHIE JIETKO CIEAYET H3 HepapeHcTsa ‘le-

Ba:

Cia

£, 4 :
P{azzm,—{—f.;,—f;}—l\ P{a/x}<p—m—‘_’;—;§2—.

N [0Ka3aTeNIbCTBA BTOPOTO yTBepmneva BBEJIeM HWHJUKATOP COGHL-
mﬂ A

_ [ 1, ecmm A mponcxopur,
L N HpPOTHBHOM CJIYHUAC, -
Torga
MEY, 1 1
MEIA =517 P{A] = MEXA=0+7M(§-a)xA. 1)

Hyers F_, (y) =sup{t: P{E—a<<i}<<y}— pyurnus, obpaTmas ®
dyBKIAM pacupepeneHna clyuaiinofi penmuanun § — a. Coraacso 3a-
gage 3.186

2 1
(romasme—ax,< | 7o wa, @
0 1-p
a corjacgo sapaze 3.138
1
02=D§=M(§—a)2=‘S‘FE_1(u) du. E)
0

IIpnmenssa K (2) mepapencTso Homn—BbyHsAKOBCKOTO o HONL3YACH (3),
TIOJIy YaeM

I? ] 1
|M§§—a>xﬂ<max{j1F_1<y)|dy, { |F_1(y)|dy}<

0 1-=p

P 1 1
< max {‘/SFZ (u) du g du, ‘/ ‘5. F2 | (u)du S du}gow.
0 1=p 1>p

Otciopa n n3 (1) cnegyer, 4To ‘ »
IM{§14} —a| < o/Yp. (4)
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Ecim p = 1/2, 10 ¢ mOMOmbi0 paBeHCcTBA
@ = pM{E|4} + (1 — p)M(E|4}

n onemkm (4), npaverenmoit & M{E|A4)}, maxomam:

1— - 1— 17
MG —al = SL M D —a < 2 V2

roYi=p p

4.42. PaccMOTpEM CHawala CIydaiinyio sennuwny T, Ua ycoBmix
8afaud ciefyer, uTo o6pasyiomue T cxaraeMeie £y, o, ... HeaaBHCHAMbI,
He 3aBHCAT OT YHCJA CJAraeMbelx v — 1, pacmpeneseHUe KAMKIOTO CJa-
TagMOTo COBIIAJaeT ¢ YCJIOBHHM pachpefiencEmeM &, npm yciaosum
e =0,umnpu ¢g—0

P{gv—1) <z} >1—e* 2=0,
W3 gajaum 4.41 caenyer, uTo

vV

1—gq°

M{E;|e;=0}=a+6
KpoMe TOro,
D{&i)e; =0y =M[E}|e; = 0] — (M{E;|e; = 0})°<
ME% a® 4 o®

ST ST=g <= i=h

181<1, i=1,2..;

A

IIpumenss sagaun 4.39 u 4.37, monyuaeM cooTHOmenue

limP {¢7, <2} = 1 — e~%/a >0,
g-0

IoxaxeMm Temepb, 9TO OpefelbHble pacHpe/elenus CIyYaHEIX Be-
JWYUE gT; ” gTy Oopm ¢ — 0 cosnagaror. CornacEo u. a) sagaunm 4.33
JUIA BTOr0 HOCTATOUHO 1IOKA3aTh, YTO Opn nioGom § > 0

P{g8: < dles =1} »>1, ¢g—0.

Ho u3 nepsoro mHepaBeucTsa 3afaunm 4.41 caenyer, uro
. o o
rJzO"'

P{q§i>élai=1}<m90,‘ g—0.

4.51. Tlycrs g’(z) menpepriAa B orpeske [a—38, a 4 8], 6 > 0,
ITo reopeme Jlarpamxa npa z, a, < [a — §, a + 0]

g(z) — g(an) = g'(an + (2 — a4)0)) (z — a),
rae Pyarnma 0, = 0((z, an) ynosiaersopsier mepanerctsy 0 << 0, << 1.

Hua wamporo n == 1, 2, ... oupefennM Cily4ailnyi0 BeUWYHHY Oy pa-
BEHCTBOM

g gn — £ (a4 En’_an

Wz (1) caemyer, uro ecum |a—an] <6, T0 Ha MHOMECTDO
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{o: |En—a] < 6} :
£ (En) — g (ay) lzl g (a5 -+ (Bn —a5) 0)

lan ! == g/ (a“) (En — an) b | g/ (an) -1 | <
g' (u)
< h(0) = i N ?(_v)“'il’
o--al <8

®yuxnns k(8) crpemurca k 0 npz § | 0, Tak Kak 1o ycnosuio g’'(z)
HenpephiBHEA Upu z = ¢ B g (a) 5= 0. Bpaunt, mpu mobom & > 0

P{las| > €} < P{|En—a| > 8} +P{|En—a| > k_i(e)}, (2)
€cI7 n MOCTATOYHO BEJNNKO, TAK UTO |an— a| <€ h_y(2), rme h_1(s) —

¢ynxnusa, obparnas K k(-). Ho B cuny yciosmii 3ajaum mpu Jo6oM
z2>0

a—z—a E,—a
llmP{lgn-—-a|>z}=1l——limP{ 2o

bn < b <

fNi—>0c0 N~»00 n
a-t+2— ay n & z
—— <1 — limP <57} =0,
<, } <t= lim { b | S 2bn} 0
Orcrona n u3 (2) caegyer, 410 upH mioGom e > 0
i P =z
Y {]on]>e) =0 ®

« Mecnonsayst (1), (3) u samawy 4.33, 6), momydaeM, 4T0 B KajKIOH TOYKe
HelpepsiBHOCTH F ()

. g (8n) — £ (%)

lim P{WQQ& = F (z).

N—>o0

4.54. a) TlpaMenuM yTBepMgeEue K 3afaqe 4.52 ¢

b1 '
=7 =7, bn=2 =

ITo teopeme Myaspa — Jlaniaca

{P,n— 1/2

lim P m<w} =P{ELa}, ~oo<z<oo,

n->00

rge £ mMeeTr cTaHJAapTHOe HOPMAXLHOE pacupenenemue. [lanee,
1 1 x
3(7)=—1n2, g’(—z-)=1n1_~;

(14 1 1
¢()-(retd

x=1/2

=4,
x=1/2
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CornacHO yTBepKICHAO 3armaud 4.52

{g &) —21/2)

lim P < m} = lim P {e€r)F 1In2yn< )=
N>

noo \g” (1/2)/(21/n)°
' 17
=P{< )= zq)oﬁ/“)": 1/225{ 5' e—ut .
0

6) IlpaMenuM yTeep:xpenne safadn 4.51 ¢

Hn p(1—p)
=7 ta=n %=VLﬁrﬂ

ITo Teopeme MyaBpa — Jlamraca npﬁ JM000M 2, —00 << 7 << oo,

-

x

lim P {_E‘?T_.___p—— <Aa;} =0 (z)= __1_:.. 5‘ e"u2/2du.
nsw | VP —p)n Vi .

Hauxee, g (p) =1In 1£
meEmio sapnaua 4.51
P g (&n) — e (p)
{ gVl —=pin

1 p ,—1 V n
=7 p(1—py
4.83. U3 yonoBad sup Men§1<°°, M|§1|<oo H CBOH{CTB Hpo-
0<h=<<h N
napofamux QyEKN@ crexyer, yTo GyHRONI P (1) = Me & ompee-
nesa m pudpepenmmpyema B momymHTepsaxe [0, §) m uro Mg1=
= ¢’ (0). Cornaceo 3agagam 4.81 n 4,80

-—00

p#:O opu ps=1/2, n coraaceo yTBép;R-

lim

n-»oo

<w}=®(z), — 00 < I < 00,

CneposarensHo, B, (p) =

. —An(ME; +
P+t B n (M + o< int TR
=(mfwmfﬂwﬁﬂﬁ
0<2<<8

N3 dopmynm Teitmopa
YA =Y+ +o()AY (0) =14+ +o(1))MME, 4]0,

M(ME, +€)

nonygaem, 910 P (A)<<e IpH [OCTATOYHO Mankx A >0, Ho-

" aTOMYy

w,= inf Pp(h)e "MEFE g,
0<A<6

Bropoe yTBep:IeHHE 3aauM CJHeAyeT U3 IEPBOro: AOCTATOYHO 3aMe-
auth §; A — §;.
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%.88, Cmayana noxa)iem TOKIECTBO, YKA3aHHOS B VCJIORHA BAIA-
an. Ecam 2h02<1, T0

1 1 — 2ho* hx? 2202 1 ‘/1 — 2ho* { o2 }
'0-‘/ ¢ . =% 2 P\ T (1—2n0?)

=~ {(IXOTHCCTH HOPMAJIHHOL0 pacupepeiicung V] napamerpaMu
2

0 @
y —— |, TI0ITOMY

1 — 2ha?
1— 3‘: ehxze—x2/20'2 dr = ———_1—_—__—, 2h62 << 1. (1)
o}/ 2n V1= 2ho?
-0

. 2
Ecnm T wMeer HOpManpHO® pacipepenemme ¢ mapamerpamm (0, 0°), a
2 : X

1=E", w0

00 .
1 . 2 2/, 43
M1 = ——= jl zeh® e—x 120" g, (2)
2
a}/2a J
1 T 2 2] 9
M11a = — S Pe2ha’ g—x’/20 dz, (3
2n
sV J

B (2) mox mHETerpanom .cTons HeueTHaA (YHKIHES; 8HATAT; Mn =
= (, ecNm TOXHKO mMHTErpais (2) abCoONiOTHO CXOAHNTCA. ITO 3aABEJOMO

AMEe® MeCTO Ipd 2ho® < 1, Tak Kak Torpa
1
exp {x’( ---2—0—27)} =0 (e““"‘z), a>0, npa [z]->o00, (4)

Yrobm BewucnmTs umrterpan (3), mpoxnddepernmpyem mo A obe ga-
cru tomdectea (1); B cmay (4) AmddepeEUUpOBARNE HOJX BHAKOM
HHTErpaza B 8TOM Cly4ae 8aKOHEO}

- 2

1 2 hx? —x?/20® o 2

— de = r———73—77, 2h 1. 5

o) 2n j‘ re- e ’ (1 — 2n0%)P/2 o< )
Koo .

Comocrasnas (3) m (5), monygaems
2

(¢
Dy =Mn® = m upn 4ho”® <1,

Ecam 4he? 2= 1, To materpan (3) pacxogurea m Dn == oo,

4.95. Ecim M|E| << oo, T0 (cM. BBeileHM® K DA, 4) 10 CROiicTBaM
xapakrepucTnueckux Gynxnmi f(0) = iME. TloxaskeM, 9T0 ecam pacs
Opefiededue § EMeeT IUIOTHOCTH p(z), YKAaBaHHYK B YCIOBHA 3allatqd,
mo [f(0)] < oo, a M|E| = oo, Ilocmemuee coOTHOIIGHU@ JHETHO

47 A. M. By6xon = xp, 257



npoBepsaeTrcsa:

. 00 2 2
. - o () dr
M|§|=2fzp(x)dx=2f“p‘$)"’”+2 Ty =
0 0 2

e 0 << a(z) < oo w a{z) =1 npn x> co, i H0KABATENRLCTR? €O-
~ ornomends |f (0)| < oo woKakeM, uto

[1—f()] =o(t) upu t—>0
(Torna FO)y=lm{dA—7f@)t= O). Jleﬁcmﬁrenmo, A3 OneHkKn 1—
150 .
— cos y< ¥*/2 cacnyer, uto ecan

T—’OO, T‘tl_’os
T0

1—f(t)=2§<1—costx)p(x)dx;—
0

T <)
_ 2,9 - OQia,'
_0<tTJ‘ (x)dz—{—‘ = )

0

\ _1—cosu
==0((tT) 41t %E‘ u? ln(u/lll)
|

( | r cosu
=0 (tT) ——TX .
0

Ecan T ~ ([¢]1n [¢])=)/2 opu t—>0, To mocIenHasn oONeHKA JaeT

13
1——f(t)=0(TIi—|—l~|)=0(ltl)y

910 1 TPeGOBALOCH IOKA3ATH.
4.96. Ecniu ynruus f(z) ppamusl pugdepennupyemMa B TOT~

Ke z, TO
. f{x—1t)—2f () + f (x 1)
7 (z) = lim ;2 .
CrnepoBarenbHO, B HALIEM Caydae
. —ith __ o 1%
70 =lim V=2 IO 2te”
=g ! t->0 t

Tax Kak BEIpaKeHHe IOX BHAKOM MATEMATHYECKOTO OMHAAHMA BEITe-
CTBEHHO, TO MOKHO DAcCMATPHBATH TOJNBKO €T0 AeHCTBATENBEYIO 4acTh)
cos 1§ — 5 COS tE —1
i (O)—211mM——-————-———1 ME? ———,

£ =0 (£8)°/2
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cos ty—1

(ty)2/2
ly| < oo, crpeMurtcs K —1 opsn t—>0 IlosToMy u3 mpepuoiOAe~
mm ME? = oo caelyeT paBeHCTBO

7 (0) = 13_{3 ME®g, (§) = — oo,

Oyuxnng g, (v) = Henonommenma 7 U KKIOTO

KOTOpO® NPOTEBOPEYHT YCA0BA0 Bafgadd., 3nagnT, ME2 < oo o
1'(0) == —MEL
4.109. Ilycts W) (1) << oo, PasnoyiuM HPOH3BONAMYI0 QYHKIIUIO

q(z)= 2 P{E=4k 7" o opuyue Tefinopa B TouKe z =1 ¢ oc-
k=0
TATOURLM WiemoM B (hopMe Jlarparska:

N ) 1 (N41) 140(z—1
o) = 3 e 4 O L
o<o<1.

TTomaras smecs z=0 = samedan, 910 Q*(z) >0 mpum xwdoM
z & [0 1], monyuaem

(z— )N *1,
k=0

1
9(0)=P {t=0}= 2(—1 D )V Hay a0,

k=0

Orcioma u a3 TOro, ro Q™ (1) == my, CAENYIOT HepaBeRCTBA, YKa3aH-
Hule B YCJIOBHE 8afadn,
4.123. a) U3 mesasucamoctn §y, &2, ... B PaBEHCTB

1(5,3 1 (25 | 16
_L1fo 8y _ ., 1(25 16\
M§1 =2 (4 + 5) = 1,025, ML= D) (16+25) =1,10125,
2 O
2 —_—
M1n§1=0, D1n§1=MIn gl In? T~ ~ 0,0248965
clefyer, 4To
M 000 = (M§1)1000 ~ 5,295.10™,
a1
M2, = (MEZ)1000 ~ 7,6899.10%1 & D
MIn i = 1000MIn & = 0, Dlnnm = 1000DIn &, =~ 24,8965.
6) Tax kak Innn =In & +...+In &, cnaraeMme Ing,..,In&,

HEe3aBHCAMEI, OJMBAKOBO DACHDONEJeHE H Dln g, = 1n21,25 < oo, TO
COrJIaCHO HEBTpaJILHOE npenenbuom Teopeme

]n T’n 9
lim P{——————< O (z 5‘ e Y /2du.
nevco {Vnplngl< } =) 1/2
W3 3710r0 CooTHOmMEHHMA CHEAYIOT DpUOIUKeHHHe PABeHCTBA
Iny Iny \

P{nn<y}z®(v—nm—-ﬂ—-?l). P{n,< y}mfb(v—nm——fg‘l‘)-
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IloncTaBnas BMECTO y YKa3aHHEEE B YCIOBAN 347477 BHATCHAA N MONbe
8YACH Pe3yabTaTaMf 0. a), HAXOJUM:

P{N1o0 < 0,001} = ©(—1,384) ~ 0,0832,
P{Nioo << 1} = ®(0) = 1/2, P{nico0 <1} =~ D(0) = 1/2,
P{n1000 < 108} ~ ©(2,769) =~ 0,9972.

CpaBnmBas mociefHmil pesyibTaT ¢ HaiileAHEM B I 4) 3madenmeM

Mno0 & 5,205 -"10'°, obmapymmBaeM, 9TO mOUTH BCA Macca pacnpe-

JIeJICHAS T)j000 COCPENOTOYECHA BHAYMTENLHO JIEBES ero MaTeMAaTHYecKoro
ORBIaHAA.

B) CoGrrrme {n500 < 1} mpomexonur, ecam gmeno sHasenmi &y, ...

s Eiooo, paBaEEIX 1,25, Be mpesocxoaut 499, a cobbitme {1000 < 1} —
€ciM 9TO YHCIO He mpeBocxofuT 500, T, e,

499 500
— o— k __o— Rk
P {nlooo < 1} = 271000 hgo Clooo' P {nlooo < 1} =2 loookzgocmoo‘

499 1000

1
R k e = (91000 _ ~500
Tax xax 2 Clooo = E Cloo =7 (2 Clo00)1 T
k=0 he=501

1 -
P {M1000 < 1} =7 (1 —27100°C30,),
1 -
P {M1000 < 1} = 7 (1 4271000C300,).
“Tlo ¢opmyne Crupimura

27-1000-10001%00 /500 2
1000 V27500 500°0°

B /
2‘—100003380 a2 21000 -V

7S ~ 002523,

Cnenosatensno, P{nin < 1} &~ 0,4874, P{nion << 1} = 0,5126.
Ornngue sT¥X 3HaveHwd or npubamkenus 0,5 ms m, 6) obmsice
HsAETCA, BO-IIePBBIX, TeM, UTO pacHpefieleEHe CIyUalimofl BeJHIWHLL
000 UMeET aTOM B ToUKe { (a HOpMaabHOe pacupefelenne aGCOXIOTHO
HenpephIBHO), W BO-BTOPHIX, 3aMEHOIl MONPeJeNbHOr0 pacupejelenud
HpefelbELIM,
4.137. MareMaTndecKoe OMufaHue M JUCHEPCHA g?‘) BLIYOCSIOTC A

HEeNQC PeCTBEHHO: M‘Q“) =0, Dg({” = 1. Haijifem npoH3BOSAMLYIO
YRKOHIO s, DOXB3YACH HE3ABHCHMOCTHIO CIATAEMBIX:
(n) /,,=\n —1\n
M ( & /Vn) _[n—1  z-z

Mz " = Mz =" -+ -5, =

z—1 71—\
= (1 Tt —zn—) ‘
ToatoMy mpm m06oM PUKCAPOBAEEOM 2 »

-1
. M z—1 z7 —1

lim Mz ™ = exp{ D) }exp { ) }.

N0

260



Tar war e(*~1)/2 — mpoussoysnman GyEKOuUA caygaizon BPJ[I;.‘HIHH [
umeronieit pacnpenencnue Ilyaccora ¢ mapamerpom 1/2, a o7 —1)/2
=MzT>,  To pacupefeieEHe 1), OPH ©—- 00 CXOFUTCHA K PACIpefiesnoe

HIIIO Pas3HOCTH [ABYX HE3aBHCHUMBIX cnyqafmmx BeJIHYNH, MeIomux
pacupejenerne Ilyaccona ¢ mapamerpom 1/2:

lim P =kl = i e 12 e 12
n-oo {1 = }_—m=02mm! oWRIE™ (1 k| - m)t

k=0, +1, £2, ...

4.147. MaokecTBO Bex N KOpheidl MHOTOWIeHA @(z) o melicTem-

TeAbHNMI KoaddunueRTaMa pasduBaeTCA HA MHOMKECTBO {31, ..., Zs)}
TeficTBATENLHBIX (EemoNOKUTENBHEEIX)  KOpHEH = H  MHOMECTBO
{zM41, +.., Zy} TAD KOMINIEKCHO COODPSKEHHBIX KOpHeil, T. e.
ZMy2; = Zpyagj—1, 1M Zprge; 70, j=1, ..., (N—M)/2. Tax =xan
(1) =1, 10 '
¢ (Z) = AAZg =
N 723, — —M)/2 22 — , 12
—IIZ z; M oz—zy (N2MD/22° —2z2Rezpry o5t | 2ar o]
- 1—z. 7 H —z — 12 ’
i=1 i el 1] |1 —2pr105)

upudeM 22— 2z Re 2y 424 + IZM+2]"2 == (Z -_— ZM_;_25_1) (Z —_ ZM+2j) "
2 — zj — MHOIOWIEHH C HEOTPHIATESHHHIMH Kodpduuueatamn. Illep~
Bole M COMHOMKHTENel SBIAAIOTCA NMPOM3BOJAITMME (PYEKIOUAMH CJIy<
9YafiHBIX BeXWduH §i, ..., Gy, IPUEEMAIOMUX 3HaZeHOA O # 41

| %]

’ 1
PL=% 1= "&=Y==gp I=t.M

a mocnennme (N -— M)/2 coMHOMKUTENEH — IPON3BOMAIIEMA (DYHKITAS

MH CIYYAHHBIX BeHUTIHH arg1, oo G(vipr)/2, NPHEAMAIIIAX 3HAYE«
Hua 0,1 m 2:
2
z e —2Rez ;
| M+2;| ) M+2j
P{CJ'_O}“ ‘2' P{Zi“i}—' ]i_z

1]
[1— 2y M2l

1

=m, i=1, ..., (N—=M)2.
J

=2

Ecam Tak onpefeNeHHbIE CIyIAiiHBI® BEMMIMHEL i, o4s C(N4nr)/2 Hes
8AaBICHMBL B COBOKYIHOCTH, TO PACHpEjeJeHNe MX CYMMEI COBIIajact
¢ pacnpefenenieM E.

4.150. Tax Kax 4acTHUE] PasMeINanTCA 10 AUeiiKaM He3aBHCHMO H
PaBHOBEPOATHO, TO OpU NIOOBIX Ueanx n, N u k

k
P{ag(n 1, M) =k|py (n, N) =k} =1—7,"

k
P, (n 41, N)=k—1|u (n, N) =k} = 5.
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[o Popmyae noasofi BEPOATHOCTH
Py, (nt1, Ny =k} =
=Pp (14, N)=k, po(n, N)=Fk} +
+ Py, (n4-1, Ny=k p (n, N)=k-—1} =

(i-—-i)P{u (n, N)==k}-+—5— j\; P{;L (n, N)= k-1

Vuuoan ofe wacTm aroro pasenctsa ma z* m cymmupysa mo k or. O
. I0 0o, HONydaeM:

z d 1d
fny1,N (8) = fp p (2) — Naz fan(® +1T/Zi';fn,1v (z) =

1—zd
—tan @ + =5 G fan @ O

Tag kax P{o(n, N) <N —1} =1 u P{uo(n,N) = N—1} = N'=" > 0,
TO fn, n(2) — MHOTOuUNEH cremeBn N — 1 mpm JHOGOM n = 1. Joramem
Tenepp MAAYKIUEH IO 7, 9T0 BCE KOPHHU Zn, 1, +s 4 Zn, N~1 MHOTOWICHA
fn, n(2) BeIIeCTBERHB] U UYT0 €CIH —00 == 25 N << Zn, N~1 £5 .+ 4
e 20, 0 K 2,1 <0, TO Zng1, N—1 << Zn, N-15S Zngl, N—255 20, N=2 &5e v e
v < Zn, 2 < Zng1,1 < Ba, ;. B, B0Nee TOTO, Zn, ¢4 < Zntiy i < Zn oy
eCli TOMBRO 2Zn, i4+1 << Zn, i. (FICHO, UTO OTCIONA CIaeRyeT YTBepHIenUe
8ajayn.) '
Npu g = 1 u n =2 uMeeM:
—1

1
oy @=2""" fn@ = N N2 a1,

T. €. Zy, n_.1=...""211==0 ZQN_1=_N+1<ZZN—2’—o1|

.= %, ,=0 1 JloKasbiBaeMOe YTIBePIKJeHHe CIPAaBEIIIHBO. Hony-
pa- Temepb, 4T0 Bee N — 1 KopHeit MHOrOWIeHa fn, n(2) BeIIeCTBEH=
HHl B HCOOJCHTTEIHHEL HeprnHo OpPOBEPHTH, UTO fa, n(2) > 0 npm

£>0u lim =M V5 L (2)= N"">0m a0 ecam z,, 5 (1] <
z->—00

<< j + k << N) — ®opeHb KpatHOCTH kK, T. €.
Zu, jm1 2> Bn, § == Zn, j+1 == o0 T2 Bn, J4h—1 2> In, b (2)

(371eCh MEI COUTAEM, 9TO Zn, N == —00, Z5,q == F-00), TO
fov () = Ty Gug) = oo =T @) =00 il (ng) # 00
B enny (1) Torma
1‘ =~ 2Zn3
Tngr,N (Gng) =7 fan (Bny) oPE k=1,
’ h_ —
foy1,n Gnyg) = fn+1.N (z )= e = fgz+12.}v (20,5) = O
- ,7'
TR Gng) = —F 10N (en,g) TPH k> 2.

VnpME  cloBaMu, Opn mepexofe OTF fn, v(2) K fn4y, ~(2) KpaTHOCTB
KaKAOTO KOPHA 3y, § yMeHbIIaeTCA Ha 1,
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lanee, eclu za, j+1 << Zn, 1, T0 fn, n(2) He MeHAET 3HAR HA BHTEDP-
14
Bane (zn, j+1, 2n, j) W DABHA HYJNI0 Ha ero KOHNAX, a f, y(2) umeer
Ha 9TOM MHTEpBaje POBIO OAUH KOPeHb (TaK KaK BCe KOPHA MHOrO-
«UleHA fn, n(2) [0 HPEIIONOMEHNI0 NHIYKINN HeHCTBUTENBHE, TO KOpP-
’

g fo, n(z) B f, N(z) gepepyioresa). Orcioga # u3 (1) cuaexyer, 4To
fn+1, ¥(2) MeBser sHaK Ha MHTEPBANO (Zn, j41, Za, j), T. €. HMeeT HA
HeM KOpeHb (POBHO OJIMH, HOCKOIBKY B IPOTHBHOM CIIydae obmee umc-
JI0 KODHe#i MHOTOWIEGHA fni1, n(z) mpemstcmio Gsrt N —1). TeM caMuM
WHIYKTUBHBIH HEPeXof OT n X n -+ 1 moiasocThI0 000CHOBAH.

4153, Tax xar pacmpeleneHEme § CUMMOTPHYHO, T. . p(x)

2(—2), T0o Me=it = Melft — M cos tE,

©0

o0

" Meltt = S e p (2) dz =2 S p(z) cos tz dz.
- 00 .

BriGepem ¢ Tax, wtofn BHOOZHEAIOCE Yyeiorme 0 << & << 3— @, TOrNA

opu ¢ {0, mcmompays coormomerue 1—cosu ~ u2 (u-—0), mo-
ayqnM:

1—Me“5=25(1—-cos tx) p (x) dz =

t—e/2 o0 .
=2 | —costr)p@art2 [ (—coste) p(z)ar=
0 —e/2
. r u\ du
= (278 42 Y (1 — cos “)p(T) T (1)
tl'—elz
Jlanee, B cmry ycaoena p(z) ~Clz|™%, |z|—> oo, ameem:
00 00
u\du Cu~%
(1—cosu)p ) T:(i-}—o(i)) . (1 —cosu) e du ==
t1—e/2 11—¢&/2
o0 1 _
= (1o (1)) Ct*1 f——‘fs—“ du, t}0. (2
. u

0
Ms (1), (2) m toro, uro O(i2~%) ==o0(i*~!) mpnm t{0 m 0 <e<C
< 3—o0 < 2, cuenyer, 410

00
Me“§=1—26'|t|°"1(1+o(1)Sl SO du,  t]-0.
0
F'nasa B

5.7. a) Tar Kar ox @ Br HE3aBUCHMEIL, TO
Ma cos (2 -+ Br) = MarM cos (¢ + Bx) =0,
Do, cos (£ + B,) = MaiM cos® t+Byy=m cos” B = 1/2,
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TIpAMeRAS MeHTPATLEYI0 UPEAeNLHEYI0 TEOpEMY K Be3aBHCHMMBM Ofif-
HAKOBO pacmpefleleBHLIM Ccaydaiinniv BeduynmaM ox cos (I -+ PBr), & =
= 1, 2, .., moxyuaeM, uTO DpeJeAbELIM pacOpefeNieHHEM T,(!) npu
n—> oo, { = const ABAfAeTcd HOPMaXbHOE pacHpefeneHWe ¢ MapaMer-
pamn (0, 1/2).

6) Hcmonnsys TpHromoMeTpuueckyio (pOpMy Sammcd KOMIJIEKCHBIX
TnCeN, HAXOHUM

Nn (t) -l Re [-—V—if 2 akgi(f_i'ﬁk)} = Re [_;/_—i—'— 2 ake‘iﬁk} =

VR =1

k=1
1 i e
Vn B

h==1

n
1
cos t—}-argz aye e '

k=1

r. 6. W, () =0, cos (¢ v,), tne

n

n n iB
v Yp=arg 2 oe B,
h=1

1 Py
— aLe
Vn gl
1B,

PaccMoTpnm cnywaiinble BENWUMHBL  Oye R k=12 .iq RaR

RBYMepHEI® BeKTOPHI (0 cOS Br, 0 sinfz). Tar Kar oy, %, ... B
B1, Bsy ... HezaBECHMEL, 8 Br WMEIOT PABHOMEDHO® DACIpPEfleNeHM® HA

orpeske [, n], To pacupepeneHne alez I dane'™ chepuue
CKU CHMMOTPHYHO, T. €. 0, ¥ Yo, HE3aBHCHMEI B Y, EMEET PABEOMepHOS
pacupeneneHye Ha OTpeske [—m, m].

0 YCIHOBHIO BeKTODPH (Ctx COS Pr, Gz sin fp), k=1, 2, ,.., Hesa-
BUCHMEI, ONEHAKOBO pacmpepelensi, M (s cos Bx, o sin fa) = (0, 0),

a4 X MaTpHIa KOBapHAUUi, KAK HETPYRHO HPOBEPATH, PaBHA 1é2 1?2 N

CornacEHO MHOrOMepHOMY BAPHAHTY NEHTPANLHON mpefexbEOf Teopes
MEI npefiesibHOe pacOpefelNeHne BeKTOpa

n .

1

Vn iz

ABJIACTCA ACHUMIOTOTHYCCKM HOPMA&JIBHBIM € HYJIEBHIM BEKTOPOM Mare«

1/2 0
0 1/2). TTosTOoMy

Jm P 8,22} = lim P (|8, |>2) = lim P (|3, [ > 27} =

= (o, c08 By, 0t s8I0 ﬁk)

MATHYOCKUX OKHJaHHH m MaTpumeit Kopapmanmi (

. 00 00 .
A .
- IS e—("2+”2)du dv = 2ja"2r dr=5 et gt = e—xz.
. X nc’

u’-}-u2>ac2 R

8.47. B cuny sagau 5.46 m 5.45 sektop (%a(z), En(z 4 7)) mMeer
EBYMepHO® HODMAJbHOE pacHpefielieHHe ¢ HYJIeBHIM BEKTODOM MaTeMas
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THYCCKEX OKUNAERE M MaTpumell Kopapwamui:

Z e — 1 (@ (@tm)" 11
: i( 22 x7<z+h)7)__ 22 —1 (2 k) —1
= \2! (@ + h)f (z + h)Zj - fﬁ(1+h))”+1 —1 (24 @)zn+2 —1

z(z-+h)—1 (x +h)? —
. 69
(ecrm z, 2 -+ h mam z(z -+ h) pasmo 1, To 3maueHAs Apobeil B mpasoi
9acTH ompefeiAl0Tcs Mo HenmpepweisEocTm). CornacHo sanadge 8.266

cov (g, (z), ¢, (z+n)
PE, @8, @+ h) <0} = %— 2. arcsin Vo(gn ) ogz: =+ h}

(2)

PaccmarpmBan pasmocts Mexmy 1 B kBazmpaTHOM aprymente arcsing
__(c0V (g,(2), Ep(z +-h) ))
Dﬁn () DE, (z + &)

((z (= + h))"‘H — 1) (* —1) (= +1)* — 1)
T (@@ k) — ) @2 — 1) (2 B)2TE— 1)

mpuBesieM ee X o0meMy 3HAMeHAaTeNo m npeobpasyeM UHCAETENb!

(@2 — 1) (2 + m)2+2 —9) (x @+ h) — 1) —
— (s +m)" L~ 1) (22 — 1) (2 + B)* — 1) =
= [((z (z + B)" T —1)® — (z"+1 ~@+n")] @@ 4+ h) =1 =
~ (= 2+ )" — 1) [(@ (z + 1) = 1) = (& = (2 1)’] =
= K((z (2+h)" e 1)) — (6" = (2 - )R (o (2 - B) = 1)
= 1" (alws- h) — 1) K ;_‘, (@ (= + m)Y)* — (;& & @+ h)“‘k)z]-.
h==0 =0

Orcofa m w8 acmMuroraveckoft dopMyms
arestn VIZJ = F~p(+0) v 40, )
noxygaeMm npm |z} =411
1
Jim 5 P (& @8 o+ B <0} =

n n 27178
1 y n—
=E;£n;[§0(z<x+h)k)’—(2x“<x+h) ")] %

*

k=0
X (@2 = (2 + B — 1)
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LS
V L] — e
n|z2n+2 1| 21

.1 EIRE
= m 1—1(n ‘+' 1) ‘C 2n+2 .
)

Ecnu [2] =4, 1o marpnua xopapmannii (1

OPUHAMACT BHA

nt (1+h>;‘+1—1
(1"t —1 (4 p2nt2—q P
h 2h 4 h?
ruapa h—>0
_(cov (1), (1 1))®
BE, (1) DE, (T -+ /)
(o Wkttt 0hetn o (@m0 @+R
TR ) FnTT 1) A4+ m T
(1+ 2 nin—t) e +o(h2))(2+h>
tnge b 2D o 7
=1l {ntn+1) nkr—1)_ 2 2 (n+2) 2
?[( — 3 )h +o(h )] e B2 (14o(1)).

OcTaeTcss BOCIOAB30BATHCA (GOPMydaMu (2) m (3).

MoroToRHaA CXOAUMOCTh (QyHKUmA g, () & g(z) = - “ 2
npu n } o cleayer W3 TOro, YTO NOCIEOBATENBHOCTs PyHKOMA

1 11~x2"+2 1 _
e b iyae el -y G SR RT s A

Op n4 o0 MOHOTOHHO CTPEMHUTCA K oo AJA KamIoro z, |1|;e1
5.24. a) Coriacao memme Bopeas — Hanreaan (cum. sagauy 4.16)
FOCTATOYHO IOKA3aTh, 9TO

2 P {p, =0} < oo. (1)

Ho P{p, = 0} = 0 mpu moGomM medetrHOM n, a ecinm n = 2k, TO 1O
¢opmyne Crupauara mpu k — oo

_VEE 2 hgh (/mq)"

2
Qkk2h @)

P {pn = 0} = Ch 1"

IIpm p = g mMeeM 4pq << 1, a orciona caeayer (1).
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6) Xors, cornarno (2), npu p = g = 1/2

1 .
P{p2k .-:-_O},v_—l/—E (k — o0) (3)

w, gaaunt, 3 P{p, =0} =oco, Mul He MOMeM HPUMEHHTE NeMMY
n=1
Bopeas — Kautennu, HOCKOAbKY coObiTUA {psn == 0}, n =1, 2, ..., He
ABJISIOTCS BC3aBUCUMBIMUT, '
BsejieM cayuaiinbie BeNTIHHEL

Ty == min {n = 1: pn =0},
Tpyr == min {n > T Pn = 0}, E=1,2...
(B ciydae, ecim MHOKECTBO, CTOANIee MO/ 3HAKOM min, mycro, clenyer
NOJOMUTL Iin paBHBIM oo). M3 HE3aBHCEMOCTH M OJHHAKOBOH pace
npepesesrocTd &, Eo, ... CHEYET, UTO CAYIAMHEIE BEIHUHHBL Thit — Thy

k=1, 2, ..., He3aBUCAME], He 3ABMCAT OT T; H PACHPE/IeeHE TAK JKe,
Kak T;. IloaToMy

P>k =P (1, <o} =
=P{t1<°°}ﬁ P{Tj+i“rj<°°}=(P{r1<°°})h' “)
i=1

B, cornacuo sagade 3.132,

My = gl P {7 <o) =r—srr—m {,1,1 == )

C npyroii CTOPOBEL, eClIHu Yn == 1 mpu pn ==0 & Ys = 0 B 0CTANEe
BHX CIydafax, T0 Vv = %1 + X2 —I— «es 0 B cHIY (8)

[+o]
My == Z]Mxn 2P{p2k=0}-oo, ©
n=1 - Re=

Na (5) n (8) cnemyer, uro P{t; << oo} = 1, & Torma B cmay (4) m

P{v>k} =1 opn mo6oMm k < oo, T. & P{v—oo = 1.
5.25. BaMoTHM, YTO KOMIOHBHTHI Pn, 1y -«+ Pn, s BEKTODA Pp f1Be
fA0TCA He8aBHCHMBIMA DeANN3aluAMU cnyqaunmx BEJUIHH, PaccMaTs

puBaBIINXcA B I. ) samaux 5.24, ¥ modTOMY UpH n == 2k

/3
P {pﬂ g(00 veey 0)}= (P{pﬂit_ 0})‘ ~ (?3'}2)8 ’ k— 0,

B P{ps == (0, 444 0)} = 0, eciiu » AeNeT=E0, BHAUAT,

E_P{Pn"‘(ov .,.,0)}<°¢
fa=1

opu s > 8, B B cuay aeMMsl Bopeas — Kantennn P{v << oo} =1 mpm
s = 3. B cayuae s == 2, DOBTOPAA paccymienud u3 IL 6) sajmaunm 5.24,
maxoxmM, 9To Mv = oo, u ecam Ty = min {n: pp == (0, +en 0)}, TO
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1 ..
My=T"prr =wj Smemr Pm<ol=1 o Plv> AR

ws (P{1,.<< oo})* == { mpu aobom k << oo, T. e, P{v == o0} = 1,
5.30. ITomomMm
n--1, ecim max {91’ veny pn} < 8,
7™ ) min {i=>1: p;> 8} B npormpHOM cayuae,

Torna B CIJIy HEOTPUIATEJIbHOCTH Pn

n41
Mp, = D P{v, =k M{p, |1, =k>

k=1
Phz’ellp{""nzbk}M{M{pnlpl’“"p7!}11:7‘=7€}'

Cornacao safawe 5.20 m ompefleIcHUIO Tn
M{M{Pnl Pty ++ o D1} | Tn = K} = M{pr|Ta = Kk} =6,
TODTOMY

bid
Mp, > D P {1, =k} 0=

h=1 N -
= P {"ﬂ < n} = 6P {nlax {plg ey Pn} > 6}-

Bro uegane OTBO SKBUBAJEHTHO IPUBEJCHHOMY B YCIOBHUN Baa4M.
5.88. OBosHaumy wepes 6; B ey eJUHMYHLIE BOKTOPH HA OCAX KOOD<
NEHAT ¥ HOZOMKAM En = Gntt— Gn. Torma §n = Eo+ &1+ ...+ En-ns
T. 6. M{p = MEg-...+ MEp—y, I HOCHENOBATEABHOCTE &oy &1, -+
ofpasyeT mems Maprosa ¢ MHOMecTBOM cocToAEmi {ey, €, €3 =
v= —8g, €4 ™= —e;}, MATPANEH [epPeXOJHBIX BOPOATHOCTEH '

13 4/3 13 0
13 43 0 4/8) 1

13 o 43 43]=3T—6)
0 43 48 43

1
0
0 L]
0

¥ HaYAJBHHM COCTOAHHMOM Eo =e. Yrofm perameants ME,, samerrn,
NTO IpPH HAYSJBHOM YCJIOBHH go =
(P{tn = e))iy=1,0,0,0 P,
Toar KaR ]G we Gl == ], 1O
-6k = hil (=)™ CPr—m 4 (—4)F G

m==Q
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nanee, I" = 4"=1], Gk = G npm mevernoM k u

1 0 0 0
¢
Gk=E=g é (1) o | mpm germom F.
0o 0 0 1
h=1 , :
Vamrasas pasencrso D) (— )™ CP4FT™ = (4 — 1)~ (— 1)*, naxo-
m=g
i A I —4GT _
amM: P -.Z.(I (—1) — ) T. -0, npngo_et
1 2—(=p* 1
Ploi=e}=7+"73 » Ph=a)=7
1 1 2— (=1
Plr=—e)=7 Pli=—e}=7— 438 °
1

'nasa 6

6.4, Crywaiinste BeKTODH (Z1, 81), =1, «s., T, HOBABHCHMEL, mo«
CKONBKY  ABAAKTCA  (YHAKNAAME OT HE3ABHCHMEIX  BEKTODOB

("’ﬁv seey “’mi),i =1, <44, I, coorBeTCTBOERO. KpOMeE TOTO, IpH YoXOBRAX

safiaun 6.4 11 m06oro i BeAMYnHH F; M $¢ HE3ABHCHOMEI (CM. BBEfie-
HHe K T4 6), T. @, ¥1 U ¢/ He3aBHCHMH NPH KUKNOM § == 1, ,,., I. Tan
KaK MZs == a, ¢;},vot 1 =1, 70 :

1 1 1 I
Mz= 2 Megz,= 2 MciM_xim a 2 Me;=aM 2 ¢; = a.
i=1 i=1 i=1 i=1

6.14, a) Qynknus DpaBROHNOKOGHA, COOTBETCTBYIOINAL BBI(OPKE
61y v+ vy G5, OMEET BAJ

. 1 - i 3
Lay ey a)= _(W oxp {— 2_‘_1;2- hzl e —- 1)2}.

HpupapAuBAas Ym0 DPOESBOARYIO ee JorapadMa TO @, WONYUAM Jm<
BedHOS ypaBHEHH® OTHOCHTE]HHO HEM3BeCTHOrO HapaMeTpa a

n
almr 1 2: n (o
0=T=?2 (ah—-a)=;’--2-(ll—a),l

h=1 a
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SNMHCTBEHHLIM pEMICHIeM KOTOPOr0 SABNSAPTCA IICKOMAA OHCAKA MAK-
cuMadbRoro opasnonogofng a* = & Ouesnpno, Ma* = a, Da* = (yf/n.
Paccymperna nas suibopor {bx} n {cx} oramuamrca auwms oGosuaue-

HESMA.
6) OyERuas npaspouogoGus, cOOTBETCTBYIONIAA 0OMHOA BROOpKe

n ¢
{ay, Uy Cplpmyy HMEOT oH

L ({ah, bh, ety @ b, ()=

n 2 2 2\
SRS U B N Gt MY G Sl RPN Sl
8nd520262 Fudd e 52 26?2 ‘
n°0,030; fpne) 2uy 2uj 0%

Urobsm mHaldiTm TOYKky MarkcuMyma Inl upm ycnosum a+ b —c¢ =0,
HCIOJBBYeM METOjI HeOnpefesIeHNHBIX MBoKuTened Jlarpamxa, T. e.

npupaBHAEM HYAKO UPON3BORHBIEe PYynRIUN
InL— (a+b6—c)h
0o a, b, ¢ 1 A. [lonyunm cmeremy nuHefiAbIX YPaBHEHUHE OTHOCHTEIBHO
a, bycnA:
T
@—a=%r LY @,—b=1,

2 el
b h=1

L

2
ak

Il Sk

(e —c)=—Ah, a4+b—c=0,

rsqml’A
b=

=
i)

wan
a—a=>xo?, b—b=2Aol, c—c=—A\0%, atb—c=0.

(1)

Briumras @3 CyMMH NHepBEIX ABYX YpPaBHEHWH Tperhe, HAXOAUM
a+b—c=2(02+ o} +a2),

r.e. A= (a+b5—¢)/d? rme o° = 02 + 0?, + OZ:. Toacrapasga 210

3HavYeHAe A B ypaBuWeHAs cHCTeMnl (1), DOTyuaeM HCKOMbIe OLEHKU
MAKCUMAJBHOTO LpaBJeHoxo0ms

- 062 . .
a**=a—_§.(a+b—c),
"o

. 0% . - .
b¥%=p L (a 45—,
02

o . _ -
e** =¢— % (a4 b—0).
o® .
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Hopromy Ma** =g, ME** = b M ** == ¢,

oo =5 (1~ ozy s 02))=;(__;)
Df‘*s?((i-&% <oz+a>)= ( ‘-’-Zﬂ

/

6.46. a) @ymxumn mpasponoposua L (30, ..., y® ;ax"'z)
AMeeT may

L(.’/(l)a LR} .l/(n); all az) =

~(layi=) e i

h==1

=20, (v —a, )(y(k’—%)‘*'(y(k)-")z]}'

TTpmpasanBaa myM0 npoussogane InZ uo a, m a,, TOMYIAM CHCROMY

YPapHeHAH [AA OLMEROK MAKCHMAJIbHOTO IIpaBROOOx06H st
n

2 g b= (=) b o o= D] =0

S 0 =) e (o =] =0

Orcrofa, MONOKHAB

n fn
w=1/(1~p}), T,= hEI Tar Py= :;21 PaTrs

[}
..,|m g

3lnn¢a

(v —a ) =

W‘N

HA XO[EM
n
* -  J Ry k
1Tg @y Ty = .21 (VP = puf),
n
» i * R
8l —a,Pyem hgi n (5P, — ¥).
Pemenme stroit cncrremm onpepenserca GopMyaaMm

-=-?J T [(Ty = PaT) ¥P 4 (T = p,Tg) 1M1,

1 _ R R
= 2 % [(CoPa =T 4§ + (T30, — T) 4§V,
. =% )
the A=Tj— I‘{.
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) =

6) OueHKOR MaxrcHMANLHOTO NPABNOTONOGHA al* napamerpa a

1o BEIGOPKe, 06Pa30BAHHOI IePBHMA KOOPANHATAMI, ABIACTCH ODHI~
HOe cpefHee apafmernmieckoe (cu, sagazy 6.15, 6):

n
T (®)
ay —72,!/1 .

L 3
OrMermM, wTo 0] W ay "

npepeaemanx y ™, ..., ™. Ecam p,=p, 70 I, —p L, =0, [ =

COBIAJAOT JNUING B CJydYae OJHBAKORO pac-

—pply=n, A= n® w, cmeporarenpro, a =a; . OOparmo, ecam
* % %
a, =a; , 70 I‘l— phI‘o==0, k=1,...,, n, 7. 6, p,=2p He 3a-
BUCHT OT k.

B) Mcmoan3ys ¢BOiCTBO NHHEIHOCTH MATeMATHYGCKOTO OKAJAHAA,
HaxogaM

n
a* 1
Ma; =+ 2 Vi [(Ty — PpT'y) @y + (Ty — 0T) 3,]-
OTcroa m W3 paBeHCTB
n n
k21 P (Tp— PuTy) =T5 — T =4, hZ Ve (Ty— 0alg) =0,
= =1

monydmM M aj =a,. Tak KaK BEKTODH (v, Py, k=1,...,m,
HeBABHCHMEL, TO

Daj = 9D [(Ty — e Ty) 17 + (T — aTy) 5]

TT[Vﬂﬁ

L
A?
Orcona, yunTHBaR, aro Dy{® =Dy{® =1, cov (y{P, y(h)) =Py
nonyuAM
D l_ (Co—Prly) ¥y - (T — pyTy) y] =
= (Ty = PaT'y)® + (T — 05 T)" + 20, Ty — PuTy) (T = 0Tp) =
Bmaunr, =(1— pg) (I‘2 + % — 2T T,p;).
F F2 T
Da} "‘—-2?;.(1‘2"'[‘2 20T 1)" ——Xﬂ
k=1

Jns ONEBKE )" HOIOCPE[ICTBEHHO HAXONHM

&=

%% * %k
Ma1 =aq Da1 =,

h A
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L
A

s 1
=D} < Day” =

r) Nna [oXasaTeNbCTBA HEPABEHCTBA
YMHEOKAM 0Ge ero JacTH HA nA:
2 __ 2 2 _
nl‘o< Iy — Ij o < I‘0 (Ty—1)

a 3aTeM BOCIIOAB3yeMcA OIpefesIeHnAME BeJN1HH FO n Flt

n o 2 n n 1 n 1 n p2

\ h 1 — i
(Z {— 2>< {— 2(2(1__ 2_1>>—21_ 2 {1— 2‘
h=1 P/ k=117 Pr\j=1 o5 i1 1 Pij=1 10

QOcTaeTcs 3aMeTHTDh, WIO B JIepoil gacTn ImocjefHeT0 HepaBeHCTBA CTOAT
KBaJIpaT CKAllAPHOTO HPOU3BENEHUA BEKTOPOB
\,

1 1 04 On
g saey n y veey

Y=o Y 1=06k t—o2 Y 1—02

as nr;aBoiz‘x gacTa — npou?;neueﬂne KBafpaToOB HX JNHH.
6.20, 13 ycioBug HeCMeI[GHHOCTH ClaeflyeTr, UT0 C3 == {—c—co
Huddepennapya Dz = c§ 4 At (1—e,— 02)2 +2¢,c,0 WO €1 H Cy

HONyanM A ONpPeNesleHAs €1, € CUCTEMY ypaBHeRmil

2004+ (1+p)ea=1, A+plaat+2e="L (1)
a) BelunTag W3 IEPBOro ypaBHeHHA BTOPOe, HONyIUM (1—p)er—
— (1 — p)eg =0, mam ¢, == ;. CeOBaTEILHO, .

1 _i4o 140
©=%= 3T ST, T I

6) Ecam p = —1, To u3 nepsoro ypasmemus (1) momywmm ¢ ==
== 1/2, a m3 BTOpOro ¢y = 1/2. CiepoBarespHoO, c3 = 0, T. e. B HAMJIYI-
Y0 OIEHKY BKJIIOUAIOTCH B DTOM CJIydae TOJBKO KOPPEJHPOBAMHBIS
OLENKU 2, U 22, [Ipn p = —1 BeaWIUHH 2 A Z; UMEIOT BU] 7} = & -+ &,
zp == té— E,Orne ME = 0, DE = 1, Taxum oOpasom, z = (21 + 22)/2 =
=a, Dz=0.

8) llpu p = 1 ypasmennsa B (1) oAEDAROBEL ¢; + ¢y = 1/2. B'aTom
ciyuae z, = a - §, 2o = a + E, rae ME =0, DE = 1. TakumM o6pazom,
O9eBUAO, YTO HPH NWOHIX ¢y, €2 (€1 + c2 = 1/2) m ¢c3 = 1/2 monyuaeMm
0HO 1 TO ke BeIpaenne z = (a -+ & + 23)/2, m Dz = 1/2.

6.22. a) [pupapamsaa HyJIK0 npomspofubie ot I mo A u s WOAY-
9AM CHCTEMY ypaBHeHHH :

n
—2 3 (v, — 42;) 2; =0,

i=1
—2(2,—m)=0, k=1 ..,n
Orciona xh=';:k,k=1,...,n, u
. fn no_
a=(3)|(2 =)
i=1 i=1

18 A. M. 3y6koB u ap, 213



6) [IpeofpasveM wmomyuensoe B M, a) BWPaKEANe, 'TONONNE
¥; = y; -+ 6,4 x; = z; + 0,50
Ilocire oweBuarmx npeobpasopanmit nodyanM

A= (A4 0+ 0y )/ + Ng,n = Ma,n)s

e
n . n
1
Mn= e 2 Oy Aby) zi My = X E 83iy4s
ni=1 ni==1
. n 1 n
1 2
n;,nz—zxzézi’ n4n=_‘72621‘
Xaim X

Henonrsys yrsepskienme samaum 4.33, mepasencrso YeGmmena w pe-
pasencrso P{E > e} << ME/e (e > 0), Bepuoe Aus HEOTPHHATEHBHBIX
CIy4afinpIX BellMUMH, HETPYAHO HOKA3aTh, 9TO HPE 7 ~> 00 REJIMIHHEL
e n (B =1, 2, 3, 4) cxomarca no sepoatRoctm K 0, OTciofa caenyer
CXONHAMOCTH [0 BePOATHOCTH Ay K A,

6.29. YTo6rr yIpocTHTs BHMUCHCHUS, IOPEHNeM OT BRIGOPKE 1, 444
++w Zn W3 PABHOMEPHOrO pacupefedenns Ha [a, b] & BuGopre yy =
= f(21), ..., yn={(za), TAe f(z) = (z —a)/(b=-a), ua pannomep-
HOTO pacrpefleierms Ha orpesre [0, 1]. Beugy mouoromuoctu (ynk«
Ouy f 9neHn BAPUAHNAOHHOIO PARZ Y1) <K ... < Y(n) YAOBICTBOPAIOT
COOTHOIICHUAM Y (1) == f(x(s)). Hompsyacs pesymprataMm sagmag 3.89,
8.90, maxonmum '

1 n w
MWa=aF T Mo =751 Do =D =75y
1
(n+10*(n+2)°

Bosnspamasch oT Y(;) K ncxXopEofl BHGOPKe, HONYIAEM OKOHYATENHHO

COV (¥qys ¥()) =

b—a n b—a
Mx(1)=a+n—_FT, Mx(ﬂ)=a+(b_—a)n+i =b——-n_l_1,

n(b— ay (6 —a)®

=Dz )= ———F =, COV (T, ;@) =g

P =P T G gt % Cr ) I g
Taxum 06pazoM, oneHKy a* = z(;y B b* = () ABIAOTCA CMENEHNH
MU, H0 UX NAWNCHEPCHA HPE n-—> oo yOBIBaeT BHAYHTENBHO GnicTpee, yeM
pECnepCHsA  cpeliHero apE@MeTHIECKOro I = (@) 4-... - 22)/n. -

6.30, 13 yrsepmpennuit sagau 3.64 u 3.65 caenyer, uro Ty B T(n)
MOJKHO HPEJCTABATHL B BHJE
g 2
-22- + san +-—ng

n

En
Ty = = Ty =§; +

rpe & (k=1, ..., n) — He3aBHCEMb® CAYYaliHEe BENWYMHE!, HMEIO<
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fFe HOKA3aTeNLHOE DAcIPefe/lenne ¢ napaMeTpoM ¢, TarEM 06paszoM,
En 1

ML =M = = —
(1) n (Zn,

1 1 1 1 1
M’<n>=M§:+~—2-M%2+---+;MEn=g(1+7+ ...+-,7),

£, 1
Dz, =D = o
X 1 1 & 1
(n) 5~k 3 P
k=1 k o h==1 k
g 1 g, 1
COV (1) E(my) = COV ('3’ Y n) =TT

6.33. OueBunno, uto Mad = My —Mi=R—r=a d, CIe0BATeN b=

00, M(d@—a)?=Da. CratucTukA I ¥ [ HE3ABHCHMEL, H IOITOMY
2

(72

Da ==Dz 4Dy = ——.
Takam oGpa3oM, -
-~ - 262
Mz =a, M(@—a)?= e (1)

CTAaTHCTHKY @, TIOCKOJARKY OHA MMeeT HOPMAJbHOe pacnpefejenue
¢ mapametpamu (1), MOMHO DpeNCTaBETH B BHJIe & = a + Bn, rme
B = }20%/n, m — cuyuafiuas BelWddHa, HMeIOmMAaA CTAaHAAPTHOe HOP-
ManbHOe pacmpepeneune. Toraa

a* = max(0, a + Bn), @*—a = max(—a, Bn).

Paccmarpusas a* m a* — 4 Kak QyUKIuM OT 7, BOCIONB3YeMCA dop-
myaoit (3.9): #

Ma* = X max (0, a + Bz) ¢ (x) dx,
M (@* — a)? = f [max (— a, Bz))? @ (v) dz,

rre @(z) — MIOTHOCTH CTAHJAPTHOTO HOPMAJLHOTO pacIpe/eseHus.
O1ciofia, HCOOJb3Ys (OPMYILBI .

{20 (@ dz = (1X1),
X

(¢ @a=Xo(1 XD+ |0 az,
X X

18* 275



noxyaEM

oo

wr= [ rpoperans | oene(2)

—a/B ~a/B
~a/B 00
M (a* —a)? = a? 5. ¢-(z) dz + B 5 22 (z) dz =
—00 —a/B
—al/B
= a’ 5‘ ()dm+B"‘ 5‘ (p(a:)dx-—-ang( )
-—00 —a/B

BHP&)RHH OCTaBIIMecAd WATETPANE Yepe3 TaGAngayo ¢y HKIHI0 tbo (z) =

= f‘P (v) dv, moayquM ciaegyiomue (X)opmy.nbl:

Ma* = o (0,5 +®, (%)) + Bo (%) @

M (a*— a)t = a2(0,5 —cpo( - ))+ 32(0 5+q>.,( ))—gacp(-%).

HJIH YKa3aHHHIX B 38/1a9€ YUCJAOBLIX 3HAYGHNU MMEOM:

2
a=1mM, Bz=—%M—=1 M2, %:1,
@y (1) = 0,3413, (1) == 0,2420.
Orciona m m3 dopmya (2) maxoaum
Ma* = (0,54 @(1)) + (1) = 1,0833 m,
M(a* —a)? = (05—Do(1)) + (05 + Do(1)) — (1) =
= 1 — (1) = 0,7580 M2
TaruM o0pasoM,.
Mi=1m, 7m= 1M,
Ma* = 1,0833 M, FM(a* — a)? = 0,8706 m.
6.39. ITycts Bepna runoreda Hy, OmuGra 1-ro pofia & OmpefeNseTs

ca QopMynoit
En — na, C — na,

Beamunna (§n = na1)/0/Yn mMeer crampgapTHOe HOPMANbHOE DacIpenss
deHue u, CHENOBaTeAbHO, sHaueHme (C — na;)/o0¥n = ugs oOmpepends
pos .

. 1 —x%/2 .
©TCA COOTHOINEHEEM Ve J" dz = a. Orciona

Ug,

Co=C= na+ uam}’_n-. ) (1),
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IIyers teneps eepma rmmoresa H,. Torpa
.
Sp T ey C— na2
B, = Pl < Cl=P —_ < —= 3,
" {»n } o, Vn G, Vn
Benuunna (E, — nag)/cﬂ/_n UMeeT CTAHJAPTHOE HOPMaJbHOE pacupenes’
JleBEe |, CIeA0BATENLHO, (C—na,)/o, Vo=— ug, Orciofa m u3 pas

BerncrBa (1) momyuaem u, 0, ug, Oy = (24— 4,) V'n. 3uauur
R n—08, T, e, Bn— 0 npu n— 0.
6.40, BuiGopKe Zi, ... Zn COIOCTABHM HPOLECC Pa3MemeHHsT n [as
crum mo N sdeiikaM: OyfeM cduTarh, 9TO i~ YACTHOA HOUMAZaeT B
. Ek+1 : .
ko suefiky, ecin z; €| 7 "/ k=2014,....N—1, Ilpu raron

YHTepUPeTANAN MOLYIAeTCA CXeMa He3aBHCHMOIO PasMemIeHNs ¥acTiil
o sUelKaM, a CIydafimasd BeNMUMHA (o PABHA TMCHY MYCTHIX AYCER.
Tipu runorese H; BepOATHOCTH HOUNAfaHUA JACTHL B auyenkn 1, 2, ..,
,. N opnmHaxoBsl ¥ pasusl 1/N, a mpu runorede Hp BepoATHOCT: MO-
majgauus B k-10 Adeiiky onpeneisercA Qopmynon

(r+1)/N

14 Ik

P, = f g(x)dx—-ﬁg(w—)wk(m, )
R/N

e mz;lx | & (N) ] =0 (1/N2), IIOCKOJBKY HO YCA0BHIO g () HEmpepsin«

no nuddepennupyema na orpeske [0, 1]. MareMarmieckoe OKHNAHNG

¥ [MCIepCHs BeJIWTHHBL po IpH THiIoTes3ax Hy 1 Hy onl egensiorcs Qop-~,
MyJdaMy, monydemmpiME B 3agauax 3.116 u 3.121. IIpu rumotese Hi,

1\* 1 \wNQ+e(i) n
M;LD:N(i—--I—V-) =N{1—7 v N N - o0,

Orcrona
Mu0
a, = lim —_— =Y, 0 <<y << oo

N—oo ¢ .

n/N->y
Ipm rmmorese H, N

M= 3 (=) @
k=1

s I?OPMYHH (1) cmenyer, uro mpu n, N—» oo, n/N -1y paBHomepuoi
1o

. n 1 k '
(1 —p,)" =exp nln{l—=5 g\ 77 —e, (N)|(=
Orciona u ua opmyast (2), monaras B meil n=1yN(l-+o0(1)), 0oy,

aydaeMm

Mp .
a, = lim J.Q‘:Se—"’g(x)dx.
2 N->o00 N

n/N-vy 0

271



Yactes IV. OTBETHIL

Faasa i

1.1, 2/3. 1.2. P (4) = 1/1785 = 0,0005602..,, P (B) = 1/3927 =
= 0,0002546... 1.3. 1/6. 1.4, 1/2, 3/8, 7/8.

1.5. P(4) =13, P(B)=CP 2" 0<mLn—2),

! 1
PC) =€ (0<m<n), POD)=ppmpmy g (M
0 1 2

+m,+m,=n), :

1,6, 7/18 =0,38888... 1.7. P (d) = 0,21, P (B) =0,01, P(C)=
- 0,27, 1.8. a) 0,504; 6) 0,432; B) 0,027; 1) 0,036; m) 0,001,

1.9. py= _1]\7[_21]»715_ (N =),

N N N 1
o vei= (] -] )
6 py=t— o (-—1)"1[

el 141 <iea<ip<h

1 2 i's i
X (i—-"a;) (N = );
N
s
ail ses air :l
1
"f[ (1*—-7) (N - ),
{emy N 1 .
1.1, Ecam N =10k + I, 10 py = 2/N mupm I =0, py = (2 P
4+ 1)/V npa AL1I<9, py=2(k-+p1)IN npulm® py-+18
{N =+ o),
142, py -_iﬁ [Lvi,m] -+ -}- WV — 00), 1,18, 8,40~ "= +1),

’

1.14, m—l*?(—-i)‘ 2 .1.\.1,‘[ pr]', rRe  cye
o] goee

Di<"-<pk
MEpOBaHAA npoulogﬂ'l‘cl e BCOM ULPOCTHRIM WUOAAM Pt. Pa, Y]

1 6
-— iu—"‘—' -'—"=0,607927 ceny
#5 ov I,,I( p’) o

FNie DPONBBQAeHIE Gepercsi MO BCOM LPOCTHM p.
1.15. x/4 == 0,7853981.,.
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: 1 1 a9 , 9 I
1.16. Pppy = _i-_ '27(—)—1’{’ pn——H—l = 2.10211 Ly 2.,10h+’n (k=
1

99
=1,..,n), ¢4,="7, qhzm (k=1,2, ...).

1.17. q,‘=9.1o~h~1+<9k—1)-10—h—1 In10, k=0,1, ...

~|=
eeeed
+

1.19. P, < P, mpu N=4 1.21. Oy (p)=1— 72\7[
2 [N ]2 2 2 3\N
+7v—2 [?1. Q) =1—— +';)7, Q =1. 1.23. (T) .
1.24. (rff)N. 1,25, — b
2 (4n (n+ 1)* —1 |
1.26. a) (5/6)10 = 0,4615055...; 6) €3 -576710 = 0,1550453.. .3
B) 1 — (5/6)10 = 0,8384944. . .; T) 1 — (5% - 10-5°)/610 = 0,5154833. ..

1.27. 0,055252. 1.28. 0,067. 1.29. 0,055252. 1.30. 2/21.

1 62016 . 99
1.31. 5505 = 0,00009995...., 7gans = 0.1300384..., 57 =

= (,1484257...
m z ’mN
Cy' CB, ++- Cry
1.32. 1) or , ecnm M=M_+ M 4... +My, m=
= ml—}« ceeFmy, m=0;
N
2) 14 X (=1’
8=1 1€k, <. <hg<N
1.33. 1/2; 1/3. 1.34. Cﬁ 71(,:’1'\‘4/0" , C’,{‘am (1 —a)"™™, m= 0,
1 12546
1,2, ..., n. 1.35. e 1.36. mgg:O,QSOSM’?...

1.37. 0, ecam umcia MY)KYNH ¥ JKeHINWH HO PaBHH Rpy¥

(M—My — o= My )i

mi™

2nt1 2
BDPYTY; ——C—n—‘, eClIH YHCIO rocrefl KayKoro moJjia paBHO n.
2n .
2911 7 (slr—21)?

1.38. 1571956 = 0,00228986... 1.39. 7/9. 1.40. _9—.-6_2—[7‘—:2_]—’ npn

i3]
k>3 uwpm k6. 1.4 (k— 1)/20. 1.42. Pk:go__t_,P =1,P =
. 20k 1 2
= 6,95, P, = 0,855, P, =0,72675, P = 0,5814, Py = 0,43605.
(&/21
[2m] golh—m]
143, p, =L N ETI0T
10k &= 2™ml
P, = 0,963, P, =0,9144, Pj= 08424,
1.4k 1/190. 1.45. 1/100. 1.46. a) 1/3, 1/3, 1/3; &) 2/3, 2/3, 0; B) 5/9,
5/9, 5/9. 147. {1,'2, 3}, {4 5. 6}, {7, 8, 9}; 2. 1.48. a) 5/12, 5/12, 5/12,
5/12; 6) 2/3, 2/3, 2/3, 2/3. 1.49. {4, 2, 3, 4, 5, 6}; {7, 8, 9, 10, 11, 12},
{13,'14, 15, 16, 17, 18}, {19, 20, 21, 22, 23, 24); 3.

P =1, P,=1, Py=09,
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NMC% g 1
NN—:I. 9 (_2_0?‘”‘10?\’*1 + C?VH)X

- NI,
1.50. nléxfTV’ 2)

N
RW' 41, ectw n>=N4+1; 0, ecim n=0 mam n =]
NI ‘
!—N”, ecmr 2L n N,
i N \
y n CN"'I Ncl\—2
1.51, c}v(—i)'(i—_’_) AB2 )= =L gy C IR
gﬁ N CNia-t  Chiaq
N — n 4+ pind [n/2] (N — p 2= (/2]
1.538. a)( N['—: ) 1 6) z ( Nf:‘+ ) , 6CIIE n YET=
m [N\
m, 7 0, emm« n  HeYeTHO; B) FEI\T) v ecam N derno,
—1\[7} —q\[n=1]
W%ﬁ {2" (!_2_1) + n2"1 (.NT1.) ]}, eon® N HeeTHO,
) n _
1 :
1,54, - (8] pln—t]
54, a) G go (N = k- 1)[#) yIn—r}
{ fn/2] '
6 ) RY (N e . 9)[R] pln==oh}
) hgo @K (N = 2% 4 )t in=2hy
n
1 V! o [ N \I2] -h
») 2 ( ) NI=Rl oonm N uernoe
(izv)""p.%o L) '

o &, (L (Y )

eoxx N HeueTHOS.

1.5, 8) n~" 6) (n=1)""RC2=" 5) =Y §) n7R,

1.56. a) 1/nly 6) O, ecnm cpemm 133 seer 1, ©CTB OREHAKOBH}
Ilu["], €CIH BCO [, seey J, Pasnuusny B) i/n; 1) 2/nm; n i/n.

n
, 1
W50 Pym 3 (= M e e (oo} 1,50, 172,

hey
1 a. n—a
1,60, a) — %, 6) -1, —_—1,
) nl;[lak!k 10 Sk L

161, P{n <z}=max(0, 22—1) (0<z<1),
P{q2<z} = min (22, 1) Oz 1),
1.62. &) min(z, 1) @301 6)4e(lm—z) (0Lz<1/2),
{z>1/2); B) na® (0< 2 <1/2), 1 &> 1/13), o (n-—4 arccosii;) s
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+VETT (72r<yg) 0 gt 0<egn, >V,
':tz("dl—ar(‘cm——\) +VE11 (1< <1/2)

1.63. 8) z(3—20) (O<e<1/2), 1 (@>1/2); 6)0 (<),
min (z—1, 1)@>1); B 1—1—zV5)? (0<z<1/VE), 1
(z=1/V5).

1.64. tg (/8) =12 —1=0,4142135.,,
b\2
1.65. (1—53), 0<b< 2a; 0, b> 2a,

SN
1.66. (1—-—‘;), <t 0, b>a.

1.67. (1—--; 2%) 0 b < 2aV3(2—-V3)
0, b>24)32—713).

1.68. (4n — 37/3)/6n = 0,39103 ....

2
n 4 T
1.69, P, =tg5r-tg =23 (1+0(1) (n—>o0)s
r n\?
- 1.70. 5/8, 1/6, 1.71. (1—2-‘;tg—k—) ) ecan 7 < ctg k ; O mpm
a .
r> 5 otgy, ke=3,40.

1 tg O -
1,72, 1, ecm 6 > o3 1 — 7 arccos 't_z_oc’ ecam |6 < a; O, ecanm

1
0<—e p(n-z-, 9)=p(oc. 0)=73.

z \? 3 1
1.73. Oxm1--(§-ﬁ)q OR= —&—, () V____:.Z-.
1.74. Qy ==]/1-~ ﬁ) QR=1/_31_0866025..., QL z%-.

2 2 1
1.75. Qmai -—-—arcsin T, QR== -3-, ORV§==—3'

r(n

176, P (4)=1— (2 +1) P (4;) = o=, P (4;) = ZE(T‘

— 1), rpe A, = coBrTHe, COCTOAMES B TOM,UTO 6nut0 & uepecedcHnit,

(1= 4 (-1,
i1 ()
r V3

1,79. V_‘; "'T= 0,707108 ,,,; 5 =-—5— = 0,86060254. .,
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1.80. 1) e 6) 5 — Ty ===z
2Va ~rr MY
b .
®) + .
( Vb" 1/11 + 2 >
1.81. a) ——————}“———~—-6) Lot _—osmm...;
2Vt e T 2y
/3 ‘
m - = Y2 o301,
182, 0300382 ... 1.83. 2 arctg—
. . 2_V 3 = C . ‘7 I'c,g”e

1.84, P0 ==1/n?, P, =8m/n? (1 <m<nf2), P,,=(2n—1n?

n/2
(m werxoe), P, =0 (m > n/2).
) 1 w\k 1 M\
185 Py=57 o\ 2) » Pori =135 @k 1) §) ’
P, =0,785398 ..., P, =0,523598 ..., P =2,4%039...-1073, P, =
= 2,46113....1078,

I'nmaga 2 ‘
2.4. 4/3. 2.2. 1/7. 2.3. 1119 (1=0), 2/19 (¢t=1,2, ..., 9),
M—e —...—¢g M
0(t=10, ..., 18). 2.4. - . 2.5. e

N 1
26. T —T =) g+ 27 ®) 15 6) U5 B 130,

2.8. a) 172 6) 3/5;') 4/7. :
M M M (N — M)
29. P{ay =7, P{Bu} =730 P{oni}="pmr -

83 43
2.10. P {Al}:m= 0,3952 ..., P{A2}=m= 0,2047 ..., P{B} ==
= 2/5.
2.41. 1) Cﬁi tn, MMy Ny plmtnetl,
2) ) NIy NI

m>o _
3) (N, + N N, /N[kl, N=N,+N,+ Ny

a-Lb pl2r]
B.12. 8) a 25 a+b2 (a-+b— 1)k} "
(“+b)

b
2.13. a) P1‘= (a+b)2+b(a+2b) ' P2=—a—:b— Pi' P, =
b \2
‘(a+b)”'

b[3k] (b — 1)[3’1]
& a+bz<a+b po 2 (a+b)“12(a+b 20
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ab™ \; (b — 2)'3
a+b)m ot (a—g—b—-3)[3”

k—1’”
2.14. PhHZ (I Gl s opn k=86,

P, =

215, a) Ay, Ph He3apuCHMBl Opm mo6kx I, k; 6) As Cp Hezanm-
cnmul: B) A, C4 3aBHCUMBL.

2.16, HeaaBucumul napm Ai, Ajc i, je= {1, 2,5, 6}, m cobbiTna Ha~
60p0B {Al A5 A{,} u {Az, By A }

2.17, Tonnko npn r < 0, r>=2/3unr=1/3.

2.48. a), 6) fpasawrcs. '2.19. A1A; 1 A5 3aBECAMSL

2,21, ABusiercs npu n = 2; ne ofg3aTeNBNO ABIASTCHA IpH B = 3,
222 k <logsn. 223 k<< n—1

226 a)ady 6) 1— (1—fi) (1—-32) 225. 8) p=(1—o;} X
X(1 = ag); 6) p=>1—ar— s

\
225, (c2el/ ) =0t 0 (3 cletyyet) =
k

== (,0003473 ...
2.27, Qs{qs+paq4(qx + piga) }, rne qs = 1—-171-

f=1 k=1
2.29. 38/105 = 0,3619047 ...
B3/ 1\k 1 /2\r
2.30, a) 5/28; 6) Z(?) —}—-4—(’7“) .
2.31. a) 11/20%

6)01( )+06(§)‘+0,3(—3—)k, EF=1,2 .o

4[21 9lk1 glk]
- B) 014[” 40,6 - [“{] -+0,3 1[k1' k=1,2,8,4

232, 0,87107... 2.33. a) 11/30 6) 47/120, B) 41/90.
234 a) P(l—B)U—B) {1—~p)a
p(1 —51)(1—52) [p(1 —131)(1 —ﬁz) + (1-?)001062]
2.35. 8), 0). B) M/N (r < N). 2.36. z/a.
2.37. a) 0,573633; 6) 07776829 : 0,8732712...
2.38. P, = 0,0282, P, = 0,0428. 2.39, 0,027 << P, & 0,033, 0,041 <}
< Py << 0,047.

2

X(MO 5/1]1 241, 14/17 = 0,8235204... 2.42. 2ap:/[2ap1 + (1 = &) X

p:)

243, a) a(i—x)/[a(i—v) +1(1-B)], 6) 0,9173... :

244, o==p(1—ac /tp(1 ——a)+(i— (L —8)]; a1 = ap/lep ¥

H—ﬁﬂ—p% g1 <> P> a. 245, a) 2/11’ 6) em B) 3/11,
246, 1 — 7/8)2°-==0930791

247, a) 034887801 6) 0.057395..; 5) 0,987204..
1 1
2.48. C? (é?) (1-5.?) m 0,00024187 ...
2,49, CTpmHR=" 950, (1= 2% 2,50 (o4 ¢
28



r N
2.52, [qiq. e g, (1+‘2 PJ%)] .
Lt ]

2.58. 8) Chp™ (1 — " 6) Ch D (1 )P,
254 a) pg% 6) (1 —¢®)pg® B) (1 — ¢ —pg®)pg’.
2.55, gy == Ch 27571 gy = /32, ¢, = 8/32, ¢y = 21/128, g5 ==
w= 7/32, g4 == 83/256, g5 = 63/256.

- 256, Ch . 27T™. 257, 0593128.. 258, 536, 2.59. 0.26502.
2.60. 0,26424. 261, a) 0,68269, 0,31731; 6) 0,72874, 0,36820. 2.62. a)
0,68269, 0,31731; 6) 0,66906, 0,33094. 2.63. 0,95, 2.64. 0,846, 2.65. a) 558;
6) 541, 2,68, 547. 2.67. 0,1587. 2.68. 0,0228. kz.sg. 0,98101. 2.70. 0,8185,
2.71. 080085, 2.72.Ci~1phq'h, 2.73.,(5—2) 1;—;. 2.74. a) 7/8; 6) 2/3;
) 1/3. 2.75. ¢; 0,5. 2.76. ¢% 0,25, 2.77. ¢ (1 — p3)/(q + p%); O,1.

2.78. C,(@"‘*'m)/zp(""'m)/zq(""'m>/2, ecam (n-4m)/2 —memoe, 0 B
ODOTUBHOM cliydae,

2.79, €381 2)7%(0,1)% (0,3)°=0,0054432 ... 2.80. p} -+ np} lp,.

2.81, 0,76896. 2.82.Nc,’:‘1‘p;"1 (1—p)" "™,
2.83, ™) ( Pi )m].
2

ml o..ompyl S\l —p_ .
Yo W, 1N, .
1J 2
2.84, a) nl H "ﬁl‘H"zJ" H Pyy szj }
| o= i=1 i=1 7 j=1
n n—"n, N
6) =n)ln 21 2% THO Py= Pyt e+ Dy 1=1, 2

) (n—n)t (1’1! by
B D ——
ol A7,

=n—n,, 0 B mporuBmOM ciTydae.

N—t 1 \n
2.85. C%, (1—7—':,)" 2 Chp(— 1)’(1— m) .
2.86. 3/4. 2.87, Pl{Egvﬂzt}:i/S, 1=1,2,3.
2.88. p /(p,+ pg). 2.89, &) 0,489142...; 6) 0,295635.,.;
B) 0,215222,,,

y ecnn ko, +k 4o+ Ey=

I'masa 3

84 P{mi =1} =15, t=—2, —1, 0, 1, 2; P{n; =0} = 1/3,
P{ne =i} = 2/5, | == 1, 2.
8.2.a) C = 1; 6) 8/4; B) (rg—- ny -Ii— 1)/ (ni(ne+1)), 1nl < na

33.a) C=4;6) 1/6; 1) 2 D) T T (D) )
34.8) C = 8; 6’) po(z) == 32* (0 << z << 1); B) 0,026.

8.5. 8) 2026~ % (230);" 6) ae=%VE/(2)/7) (z>0)
B) afexp{—a(e** — )} (—o0 << 2 << o).
36.a) e~ ({ —¢~%) (02 <<1);6) 1 (ze= [0, 1]).
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37.a) 12 (z= 4, 3]) 6 e~* (z>0).

3.8. -|--I-[-arctg (— o0 <<z << ),

a’ w a® + ,
3.9, po(z) = pr(z) = 1/(ﬂVx(1—x)) O<z<1), ‘
310, py(z) = pr(x) = ps().

341, a) @(z) = g_i(z); 6) pacnpenenenme { copmagaer ¢ pac-

npenenennem E.

346, &) p_, . =p,  =1/2, p, - =1/3, p. o =1[4, P =512
6) gy =1/8, 9_, o= 1/12, g, _'=1/2, ¢, (=1/6, g, =1/8, oc-
TAmbHbe ¢;;=0; B) g_, =q, =1/8, q_, A =1/12, a,,. = 1/6,

q "'q _1—1/2,9 0—-9 1_‘1/4 -l/ -l/
&3
3.47.2) 3 % 6) 0. 3.48, 1—— (4 arctg o -——)=o 114..
3

3.19. 1——-21-x O <z <2),

3.20. ) C=1; 6) py_(x)=py (x)—:c+ (O<z< 1) 5) 8
O<z<1). :

3.21. 427% (z>1). 3.22. p, () =f (), P, (2) =g ().

3.23. g(u, v)=

Vsz—-uZ +u V202——u2—'u
V = p 3 ’
0<|uI<.,

2
3.24, q(r, Q)=rp(rcos ) p(rsing), r=0, 0o 2n,
3.25, 1 — e 1=0,6321.,.

3.26. &) = (1—|Z _ 1 (0<z<2a), 0 (&[0, 2y
a a

1 z : 1. a 2
) —(1—|—D<|z1<a>, O(lal>a; B 5insO0<e<a),
0(z£(0,4%)), 112 0<z<<t), 1/2%) (2>1),0 (z<0).

3.27. a) ze™* (2>>0); 6) ;s-lx' (—o<z<®), B) £

-

€205 0 120,
8.28. 5 min 1, 5 — z—g]} 0<e<B 0 @203
829, 1—e* (0<La<Kl); D o™ (1<),
330

a) 1—|1—uz| npn 0<z<2 0 B OCTANbHKIX 'rovmaxx
6) 2 mpn 0z << 1, 4-—-3—-'23- mpr 1<z 2, Q"g“_np"
2<2<3, 08 OGTaJILHBIX exywasx. Beposrmocts P{0,5<E, +§&, +
+ 8 <2, 5}._24—095833
3.32, a) Py 4y, (0) = P2e=® (2>0); 6) P&, +E = m} ==

A A)™
— ( 1 -’,-nl 2) ‘~(7“1+7"2), = 0, '1, ven
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8.33. a) ane™™™* (2> 0% 6) nae”% (f — =) (35.0),
7»“+5x“+6"1

3.34, Pg +E, (z) = —Jme—\x (r>0),
3.35. ]“anma -pacmpeneenne ¢ napaMeTpamMa (A, o, + oo+ @y).

Ba)" 71 s 2 _
8.36. B o7 e (2> 0), 837, ——————— (1<),

(1+4+11—2z1])
0 (z¢ [0, 1]). ,
3.3. n—1H(1—2)""2 (02K 1), 3.39. Py ott, (r) =1/2

(z = (0, 2}).
3.4, P, =k} =01 (0<k<9), PLL, =0} =0,55 P{{,=1}=
= (,45, Cnyqanmrc BOJIMIIHEI £, ® C 88BHCHMEL.

3.2, Bammowus. 3.43. py , (2, 1) =1/(2n Vi =)
o2
1
@ +’< p @) =12 (121<1). 344 py(2) =7 cosz

7 1 1 )

5 e . . b ——— T . . 2; 2 —2h i
(1=1< 2) 85 Ty 0 W 12 6) 2 >0
B) 1/2, 3.47. P(A)=nyn, i=1, 2, 3,

Lotl,—
349, P(v =1, t,=L) =g " 0 1, 1,>1, ¢=1—p
Plr,=8=P{r,=0} = ¢"~'p, 1>1. Cnyvaiimsie senmanmu Hesa-
prcnmel, 3.50. a) saBucummu; G), B), I') HE3ABUCHMEL,

1 -1 1
3.5 PO =1, v=n)=( ) T=1,234n=1,2,...).

Cinygaiigsie peqaamnel v 0 O He3aBMCHMEL
3.52. a), 6) P(t, =lgr sees Ty =1y) _IIP(rh._.lk) P(Ty=1)=

k—1\la—1 k—1
( ) {——%— | Benmummm mesasmenmur. 8) P (0, = iys
lgy woes GN iy) ==1/N1, ecan igy sesy iy PABIWIHEHL

Py, Py

eN-——lN) P,'l 1—}7 1—pi1.—pi2.”.

3.53. PO, =1,, 0,=i,, ..

piN

(AR 1—Pii— ese "“p1N—1

3.54, a) M (N — MRl NTE+1Y; ) pl2d (v  ppylrtl)) ylatlsel,
B) M| (N ~— M)I/N|, ecun k1-|—k2+ eer Thy ,=N—M, 50B
IPOTUBHOM CJIyuae.

3.55. F (%50 ¥,) —F (%5 ¥)— F (%40 ¥y) + F (24, ¥,).

3.56. 1 —1/2/2=0,29289,.. 3.60. a) Py @ =1— (1—F(z))™;

. . n
6) FE(n) (@) = F" (2); 1) FE(I).E(n) (%42 %) = F" (E)—F(z)—F (%,)),
z, < Zye
nl

3.61, a) (m— D(n — m)] F" l@U—=F@|"™p =)
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n! e
) T Dim—E—D)I(n—m)! F*V (2 )-[F (x,) — F (z """ 1%

X(1=F (@)™ P () P (7y) (21 <3)-

3.62. 1/(k + 1) Bo Bcex cayuwanx. 3.63. rn! p(z1)p(22) ... p{Ln), €C~
LT <o < T, 1 0 B OCTANBHBIX CHAYyYAAX.

11 (1~
3.67. 1— (1 — _“).
ng ”k1

3.72. 412 ”c 5, }<4t(1—t), 0L t< /2.

878, Fi(1—1y2) < mg<F_1(1}2), 1me F_i(y) = sup{a:

Fla) < v,
75. 0; 6/5. 8.76. 2. 8.77. ME = 3/2; Mn = 3/4; DE = 3/4
Dn == 3/80.
3.78. a) ME = DE = A, MEIR] = A},
G) ME = np, D§ = npg, MEI*] = nlkiph,
7 11 . 1
3.79. ME, = 75 12 DE,; _144(1_1 2), cov @1’ &) =— 1w
3.80. ME; = 0, DE; = 1/2 (i =1, 2), cov(&, &) = 0.
3.81. Mn; = Mny=cov(n, 1) ==0; caydailHpie  BeJIWYWIIEI
SaBUCHMBIL.
3.82, a) MsinE =McosE =0, DsinE = Dcos § = 1/2;
6) Msin?Pt1E = M cos®®t1g =0, Msin®® £ =M cos® & =
(2%)! 1 :
B= TSI oA T k .
ke ™~ VPR \
1 .
. 3.83, a) MsinE= —-=0,6366..., Dsin§ =5 — —5=0,0947...4

, B
Mcost =0, Dcost = 1/2;
(2kk1)? 2

6) M sin2k+1 E, =TEFD] 7 ~ e e k— 00, OCTAILHH®

MOMEHTH Te jKe, 9to B sajave 3.82. 3.84. 4/3.
3.85. 1~ (14 )2 mpw & > —1; — oo mpu & << —1.
3.86. Mt = 2R/3, Dt = R2/18

87
3.87.a) 1; 6) —1; B) —4—V15=0,9682...; r) 0; n) 3 Jf =

- 0,91827 ...

9n — 32 .
3.88. a) 2.;}—1‘;-—- = —0,300137 ,..; 6) —1/2, 8,89, p, (2) =

64
— 10 i1 (4 e =i (i+k—‘1)[k] - tin—t4+1)
s A= " MBly = 0T 0 = G

3,90, Ecm 1< i< n, 10 COV (§(i), E(j)) = _(’%35%1—%?‘

ifn—j-+41)
p(g(i)’ g(i))=]/m u p(g(i)y E(j))—ﬂ), ecIa B > oo,
. {z‘ n—j+1 ,
min {— -———,——}_,0.

N

j'n—i-1
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8.93. Pasenc;nc:) penepro, 3.94. min MEn] = =co, max MEnt =
0

w= |00, 895.{0 4 0|Bo Bcex cayuasx. 8.96. a), r), :) Mmoryr,

0 0 1/
OCTRJIBHLIE ~—~ HO Moryr. 397 a) z = [—1/2, 1]; 6) z e [—1, 1/2].
n

3.100. 8) ML = m -+ m, = vuu -+ my, D§~i§1 op 6) My =
- (m, a), Dn‘ = aca’; B) m 4 m*, m— m*, éin + bm* o 4+ o,
0 -+ 0% 4%q 4 blo®,

3.102, MS, =0, DS, = n/2,

3.103, MR, =0, DR, =1, n3>2, 3.104, n/3,3.105. Dn, = (11n—
— 1)/180, nD | & —§, I-—-n/18 3.106, M{, = na, M[, = npa, D{, =
= no?, D;,,-np(o +d%g), cov (L Ly) = npo®, 3407, ML, =t/n.

3.408, MLD =0 (1=1,2, 8, 4), D = 2nc®, DY = 20",
D= nm41) o D =0,

3.109, MY =0, DL = no* (1=1,2,3,4).

8.410, ML =n/4 (1=1,2,3,4), DL = Tn/144, DLP =(13n—
— 6)/144, DL® = (3n* 4 4n)/144, DL = 13n/144,

.11, ML =na® (1=1,2,3,4), DIP= no® (¢* +24"), D=
=0 [n(0® 4 4a%) =~ 24%], DL = no® (na® + * + %), DL =
= ng® (o® 4 44%).

—1
8.112, MS,, =MT, =0, DS, = nd®, DT ——0n(1+ )
8.118. e,_ur, r>1; DO, =1.
N
8414 3 (M — MM /MM, tie M =M + .0at My,
k=1
M M M\N-—n
3.115, Mg = DE=nil (122 )20,
S=ng DE "N(1 N)N—-i

8.116. My (n, N) = N(1— "117‘)“ = Ne~%(1+ o (1)), Dp (r, N)=
- N2 2 N e AV o N (=
(i3l 1 (=) = e
-1+ a e"“) (1+4o0(1)), /N ~+ a, N-oo.

C’ Nl T
AL, My, (n, M) = 2 (1= ) = NG o

W‘-»u,N—»oo. .

8.118 Mp/ == 1 8629..0' Mﬂt == 8 0975..|’ Mu = 3 3791
Mp, = 2,3551. .., M = 1,4775,,., Mp, =04496...,Mp.°—-01362...,
My, = 0,0336,., |
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T prl2]
N4+n— 1)[7+1]

~

New JN=1
3.119. Mp, = NCN+?1-—r—2/CN+n—1
N
3.120. a) npi. 6) np, (1— p;)' B) — np;Dje

3.121. 2) 2(1—105) 6)2 CLpy (1 — py)" s ,,)N( ; )n.

=1 j==1

31.-.Mvh—1v§3 L ov=N> 1 | My =

=(14o0(1)NInN, N—>-oo
N\ 1 1 \n—2
8.123. Nh%+1(k—-r)cﬁl_v_h(l-—-_ﬁ) ,
3.124, 155. 3.125. Mp  =(n—1) ¢*, D =pg’ (n—1+ ¢ X
X (3n —5)); Mpj =(n—1) ¢*, Dy = (n— 1) pg” (1 -+ g).
3.126. My = (n—2) p’, Du-ﬂ—pq(n—2+<3n._8)p+
< (5n — 16) pg), Mul (n—2) p°, Dp¥=(n—2) % (1 + p+ FP).

3.127. a) ¢ 6) 2 (n—k++1) PP = @_Lm-i(nq"(q—p)—-

k=1
= plg"—p") mpr pyq, Cn+—12'" nps p=q=1/2; B) npg -+ 0%
r) pa(1— 3pq)
8.428. ME =
3.130, % (1— (_51_)"+1). 3431, 27—, 3.130, 60°,
n+t+1 4 m| .
8.143. a) Mn, = 1/n; 6) PNy M) =—Uln—1) (kA1

B 0 (1, e b0 F ek m) =) FEZD A<k <l

3444, (N4 D/(M +1) (=1, ..., M), (N—M)/(M—H) (i=M+1).
8.146. (0, — 0,2 <D (E+M) < (0;+ 9,)% 3.160. z"/nl. 8,161, e =
=2,71828... 3.162, ck=1/(xck) e A= (1/02) + u. + (1/02);
D1, = 1/A. 3.163. a) 0,99730... 6) O, 98168 ...B) 1; ) 8/9=0,8888...,
m 0,91393... 3.164. MA =0, DA = MA% = nl o2, 3.166. MsinE>
>0, Mcos§>0 3.167. max{p 1—p}. 3.168. 6) 1/(pg).
3.169. 6) 1/(pq). 3.170. n{p[(1 — B,)(1—B,)a—(1—(1 — B )( —B,))c]—
—q[2; ab+ (1 —a ay) ]}

3 171 Koopnurata b Toukm B — menmama pachupepeidenusa &,
r.e. PELH) =P (E>=D)=1/2

3.172. 2 — meqnana §, y — mefuanga 1, T.6. P(E < 2)=P(E = 2) =
=Pn<y) =Pn=y) =12

49 A, M. By6xos u np, 289



3.473. minM & — x)2 = D; mmEmMyM focTdraeTca npu z = ME,
x
3474, A=MX,
1

8475, 8) z=F_, (1~ — | =F_, (0,99); 6) s=F_,((1—0)"")=

=F_,(0,9999), rne F_, (u) =sup {z: F(z) < u} — dysruna, obpar-
Haa R F (x).

3.176, Mty =00, P {or< u}y=u/(u+7), P{t 00 < 10} = /11,

3.183. a), 6) Jlw6oe umcio ma (0, 1]; B) m06oe 4ncao ua [0, ]
mpn a<<1; @oboe umcio us {(a— 1)/a, 1] mpu a>1. 3.185. 13
<ML < 2/3.

Iy (a)
3.186. aF_, (a) — j Fo)de < MEX < oF_, (1 —a)

-0
(o]

+ [ 0~F@a, me P ()=suwp iz F@<yh e
F_1{1—a)

MalbpHO® 3HaveHWe MEY gocTmraeTcs mpm {y = 1} = {E<F, (@)}, a

MaKcmMaXbHOe —Tpn {X =1} ={E>F_ (1 — a)}.

3.187. %—p(w%Vﬂ) <me<to (1—%1/5);
OKCTPeMalbHELe 3Badenus focturanTed npm {} =1} = {(E—n < —1+
+V2p} u (=1} ={§—n>1—"12p}. 3.188. 2), 6) [Ja. '

3.189. a) p/(1+q); 6), B) ¢/2 (1+q); 1) 2(1+ g) pg"~2 (1 —

—¢") (k=2); m) 2(14q) pg®*D (k> 1) e) (1-bq) pg2*h—D
Ek=1); w) 1l—1) (k=1, ...,I—1); 8) /2.

3490. ) P =K =p(—p*% 0P E=h =1~ )x

-— C,

X( ¢ )h; B)P{:;:k}:ie“’ (k=0,1, ...)
1—c¢ k!

3.191. a) —i—(xE[O, z), 0(z & [0, z]);

6) 1z (0<e<2), ecnm 0<<z<Ct, 1/2—2) (2 —1 <z < 1),
ectu 1<<z2<2; B) bz (z—2)/5° (0<r<<a).

8.192. a) 2*/12; 6) 2/12 mpu 0<<2 <ty 2—2)*/12 nmpu 1 < 2 <
< 2; B) 2%/20,

3.193. MEIE+N=12)=2/2, ectt P(E+1=2>0 wmra mror-
HOCTb Ppyy (z) >90.

3494 (1—(@/2)H0<e <t~ (#/2) mw Oz |0, 1 — (5/2)]),
ecan 0 <z< 2, .
At Ay
3.497. a) C"p™ (1 — p,yr—m, 6) np,, The P ==(_1.____.__’.‘_.
) Coapy ( k) ht & & Fo T
3.198. P (& = m) = CCW 1 /C9.
3.199. CramapTHOe HOpPMa/lbHOe pacupefieeHue,
8.200. P{E, <7y, §y<7y |§, =z min (&, Ea)} = F(z,) F(zy),
rpe F(z) =0 npu 2< 3, F(z)=min{(z—3z)/(a—z), 1} upu 2>z
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3.201. 14 1/24 ... - 1/n. 3.202. Mt = ab, D1 = bo? I %52
3.205. 6) ML, =DL, =k; B) P{A, =m|n,_ =z} =z{1—2)""1,

M{A, My =2} = 77 D{Ag| Mgy =@} = (1 — 2)/a% T) M1 =1,
M1, =00, k=2,

3.208. My, = (1 + g)/q®, Mv =6 mpn p=1/2.

3.209. Mv_ .= {1+ pp°)/p°, Mv, =14 mpm p=1/2.

3.210. Mv, =1/(pg), Mv, =4 npu p~—1/2

3.211. mc“—l. 3.212. . 1_ n2'7", 3,213, Mv = 5, Dv = 4,

3.214. 1—n3~ L,

3.215. P (£ > x) = (1 —z/2a))""1 (0 <z<<2nr), ME= 2nr/n,
Dt = 45°r% (n — 1)/n® (n + 1).
. 3.216. P{E >z, &, > y}=[1—(z + p)/Qar)]" 7, 0L 2, y, 24
Fy<L2ar p=—1/(n—1).

. Z, \"—1
82U P(E >z, ..., >a)= (1_%_&

y X .

n—1
=0, ... o, <2, 8.219, My=np (1 — 8 =
1 R 2nr

= (o (1), Pv= C, (1 - A)"—lJr My — (Mv)*=

nr

=ne— A1 — (14 22A%) e8] (1 40 (1)).

n—1
3.220. P{nn<x} 2 (*1)hck( .__21{_’) , The =01
R0 nr/--
(a)+=max (a, 0).
n
3.220. 22N 1 (4 0 (1) 2 1nn, 5o co.
n Py] k n

3 12
3.222. M§ =ﬁ-=0,4774..., Mp=—n—=3,8197..., Mr = — —
—1=0,2158... : .
1 1 : 1 1
3.223. g).ﬁ—}—(_z_—al)(__—az)—{—T]ai—a ] 6) — 60

P)
. 4.0+8_c—8(1_.6_)"___%v__..( '_( _1)"“)
3.224. — d ¢ arna T g

C‘f’ <1, n—>o0, 6) 1 (1——..2_)”-»1 n— oo,

3295 P(E]<0,7)=0,5160,.. > P (|| >0,7) = 0,4839. ..

3.226. P(—05<§<—01)__01616 >P(1<g<2)=
=0,1359... 3.227, Mg?"—l 0, M2t — 1. 3,5 2k —1) 0% =
= (2k — 1)110“’-'* k=1, 2,

X __(In oc—a)2

1 2 1 2
3.229. a —_— 20 y 0) 20
) O'I/ane r2>0 )oz]/Zne »2>0.

9% o201




2.230, 1 — exp (— 2/(26%) (x> 0). 3.231. TaMma-pacnpenenenne
o A= ';_ o= 5. 3.232. n 2n. 3.233. M= eo+o¥2 pp
= e20t0% (¢9° 1), 8,234, £9~0% (30%/2,

3.235. a) 2(D (5/3)=0,9044. .. B m06om cxyuae; 6) O (1,6268. , ,)—

— & (—1,716, ., .) =0,9050, ., upw m="60, ®(1,527..,)—D(—2,214, , V)=
=0, 9233. ., npu m'= 10.

3.236. Mn® = 1-3-5-...-(2k —1), Myt = exp {ak+ % ozlcz},

1 .
3.237. 0. 3.238. M (cos f)=e™"/*=0,0005. .., D(oos &)= (1—e~1)? =

=o'1997 . 3.239. D (sint) = 2(1-«3 )_04393 .>D (cost) =
(1—3—1)2_01997 cer 8.240, McoSE == VV—H—

=0,77688..., Msint® = - LYV Ti—o0 ,32179... 3.241. Hsusor-

cA. 3.242. a) CTdI{L{apTHOe HOpMauBHOE; 6) met. 3.243. ®© (1/1/2) —
— @ (— 1/V2) =0,5204... 3.244. a) 1/2; 6) 0,7928; B) 0 ,2426,
8.245. Pacupenenenuﬂ (s ~2) a (& o £) ONEHAKOBEL.

3.247. JiBymepHoe Hopmanbﬂoe Paclipe/ie/leHne ¢ HYNeBRIM CPelHUM X

+ b? @ —p?
Ronapuannoanoummpnuen LRI
3.248. Hopmaubuoe pacnpeneﬂeﬂne ¢ Me My=Men,=0n xo-
303 1597
BapnanuoBHO MaTpuneh 2l
(€97 €303

3.250. Beawmunan n; n2 paclipelelieRy TaK 3Ke, Kak & u g

3.251, 1. 3.252. a) 402 o(1) =0,4660. ..; 6) 20 (1)D, (2) =0 3258
B) @2 (2) =0,2277 . .; r) 202(1) = 0,2330 eesy ) 14— e-1/2 =
._03934 .3 €) 1—e™1=0,632 1

3.253, a) 40 (2,50 (1)—-0 6742 . +; 6) 20 (2,5) @0(2)=0,4713...;
B) ((D 1,5) (D , 5)) (P B+ @ (2)) =0 6095

o5t [0, (5) -, () fo, (£ ), (2] o0s...
8.255. a) @2 (V/2)/2 =0,08876 ...; 6) @p (2) — D2 (1/2) =
=0,05023 ...; B) (D} (2) — @2 (/2)/2=0 02511 .., _
3.256, re—" /2/ (2n) (r=0, 0<< 9 2n), 0 B OCTANBHKEX cnyqaqx.
3.257. a) 2°@2(3) =0, 9946 v 0) 1—e7%2=0,0888,,.;
B) {—e™ 9-—09998...
3.258, @) e2—¢¥2=0,1242,,.; 4 (@2 (3)— cbg 2) =
=0,0835...; B) 4(®2()/3/2) — @2 (1/2/2)) = 0,1054 .
3.259, P{|4.4,|<c}=1—e"N,
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8.260. P{|4,M, <z} =1— "5,

2 Oy .
3.262, 3/4. 3.263. 3/4. 3.265. - arctg y—C: 8.266. p; o=
1 . 1 .
=Dii= 7 -+ o Aresing, po=po = — S aresin o,
4]
roe p = —i KOPPOHIUEHT KOpPPeaAAInn §1. m§,.
1/011022
8,267, - arctg— =% 3.268. a) 1/2 6) 1
267, —arctg —=——=r", .268. a ; —
2mn 2V ot — o2 )

w (b/ch“ — 2(1012 + a® Ggy ) 3.270. a) HopMainbHOe pacmpe-
flelleRUe ¢ HYJEBEIM BeKTOPOM CPellHMX I MaTpuneH Komapumanuit

2 1 3 —(liax2_ /3
(1 2); .6)%3 (x1+x2 xl%) mpr 0<<z, <2, u 0 B oo

3
vanbENX  cyuanx; B) P{{<a} = — arclg %.l/é 0z,
— X
3.271. a) HopmaanHOe pacHpefeleHHe ¢ HYJCBHM BEKTOPO M

. 2 —1
‘CpPeflHMX W KOBapPHALMOHHOM Marpumei (_1 2);

6) VT e (s423 1 2)/ npn z,; 2,20 u 0 B OCTANBHMX CLyTanx;

3 3
B) P{{ < x}:;arctg% O Lz << oo).

1 00 ' -

8.272. ) (0, 0, O); (0 1 0), 6) &, &,, ¥ momapro mesabmenmm
0 0 1
W EMEIOT CTAHJAPTHO® HOPMANBHOE PACIPOAETEHHS,

B) P (2 %y Tg) =

(20%)=172 oxp {— (z% 4224 x§)/2}. eonn 2 z,z. >0,
=1 (2n) "2 exp [— 22 /2}, ectn z z, =0,
- 0 B oCTATBHHX CIAy9YafAX, '
8.273. Ilonoxuth

: ={ g, ecim § ... &, =0,
" [T1sgn (& ... 8y_y), ecum § e Bnmy =0,

rae & R En—-l’ { He3aBMCHMHE ¥ HMEIOT CTAHAAPTHO® HOPMAJNBHO®
%)acnpenene}me. 3.274. HopmanbpHoe pacupenenemme ¢ ImapaMeTpPaMm
0,...,0), 4'4). 3.275. Mnt=(0,0,...,0), cov (m&;, 'r]gj) =a;.
3.276. HopmanpHOe pacupejeliensme ¢ LlapaMeTpamu 0, ..., 0y, ||b1j",
Tae bi]- =1 0pu i=ju bij=ocia]- upu i<~ j. 3.277. Hopmanbroe
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pacnj@euenem«e ¢ mapamerpamm ({0, 444y O), waﬂ)' e bi]. =
min(4,$) :
= 2 of. 3.278. 15. 8.279. InM|E .o k| 8.280. Hopmannuoe
he=1

o,
pacmpeseneame ¢ M (E1 | §2 = g) = 712_ z n D (gl. | §2 =)=
22

/ 0,2 P
. 12 .
=(1 — 0... 3.281, Boofme rosopsa, He ABIAETCA,
0,,%99 ii

I'nasa 4

4.2, P{ - —85‘>e} -§—7:;-
i3, P{ n >a}<” <1+i:3<1‘—.~p)

4.4, Bummnonmsercsa., 4.5. Vposmersopsior.  4.6. 0 <a<,
4.7. =0, a>1. 4.8. ¥Ypgosuaersopsaior.
1

1 2
- 4.11. 6) 24’(—8/0), C—Sf” (z‘)dz—-(j' f(w)dz)'-
0 .
2
4.12. a) M}, = yf(m)dx, Dt =§f (z)dx-—<‘fz)dw)-
[1]

4.18. Bcerpa. 4. 25. 6) (1— p) p™.
n—1

4.26. P{tl(N)>n}=71:=Il(1———_:3j‘-') G, (@) =1—e,
S(N)n  \¥5t S(N ’
P{T, ) >n} = (HW:(—zn)Tr)H (1 —LH“)) rae 8(N) =
. 0 .
ups Hedernom N m 8 (N) =0 npu wernom N, G, (z) = 1___5—992/2'
4,27, lim P {nn<x} =z 0z L,

n—>00
4.29. Pacnpenenenne Komm ¢ mapamerpom 1. 4.830, Pacmpepeie-
rme Komu ¢ mapamerpom. 1.

431 lim P{E — 2)2<y|E>a)=1—e ¥, y>0,
K-> 0o
4.32. a) lim Pl n V0L ) =% @>0);
N->00
6) lLim P{xnnl/“< z) = 0% (2 < 0);
n->oo

B) lim P{x, —1 =%,
) nl_)m {u nn<g .z} e

434 ®(2). 437. lim PLy<z}=1—¢"" 0<z<o0,
. Tt— oo

4.38, a) M1, = ke, D7, = ko’. 4.39, MT = aMv, P{—;\—; < x}—» F ().
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a - a T,
4.40. a) M1, =—, Dt = a p+\ —=3 0) lvaJ
a q q q“ 9-0 [N\Tq
=l —e % 0L a < oo,
4.42. IJmP T, <z _limP T, < =1—e % 2,
A2 lim P { } {17, <7} 7

4.43. P {TQx}—»i—e_x, 0o << oo, 4.44. 0,203,

4.47. a), 6) Cxonurcs, 4.48. Pamencrso BepHO,
4.49. 6) ME=1/2, Df=7/44.
4.50, 6) ME = 1/3, DE = 1/18.

4.53. a) A° — pacupeneTeHmue ¢ 1 creuennio cBoGoabt, 6) A, (z) =
=n’ (=) B, () =2(p—2) Vn'p(1—p.

- 1—p il n

4.34. a) 20, (V/2), 6) B, (n) =|In —; ‘ ]/p(i_,,)-

4.55. YcnoBua B). 4.56. a) JI06oe cooTHOUWIEHHE MOIKET BHLITIOII-
BATHCA, 6) m=m_. 4.57. a) M M_; 6) 0° < o2. 4.58, a) Mz—1);
6) p/(1—qz); B)(Pz+9)™ 4.59. @(2)=(pz-+0)"™ ME, = np, MEL—plk] ph
Dg, = npq, Toe ¢=1-—p, 4.60. a) ME= ¢’ (1), D§ = ¢” (1)—

@ () (@ (1) —1), ME— ME)? = ¢ (1) - 3¢” (1) (1 — @" (1)) +
o (@0 (1) —1) (o ()—1); 6) P (2 =0 (/7)) = (),
@, (2) =9 (1/2), @4 (2) =@ (3) @ (1/3).

1 . q T rz k. kg
o2 e— - 1: y -
4.61. Mt 7 D, L Mz T— gz 4.62. 1) P E
pz  \h : pz__\m m mg
2) (1 qz) . 4.63. Mz =(,1__qz) ' ME“" p’ Dg: p2o

464 P =1} = CP o™ ™, m=m +m 4 my, L= m.
4.65. a) APG—1), 6y ap Ap.

4.66. a) § u § pacnpejielieHH MO 3aKOHY Hyaccona ¢ mapamer-
pamm A (1— pz) n ) 1-—r) COOTBOTCTBEHHO; 6) Mg, =D ==
= AM1—p,), Mg, = Dg, = L(l —P,)s cov (El, £)=0; cnyqaﬁﬂme Be-
quuumg u E BaBHCHMH.

4.68. a) (plzl-f- eeoF pyzy) 6) nlFIph, lhHUphy § (t 5 ).
4.69. lem‘ Iz;‘n 2":"’8 =(P,%, + (Py + Py) 2, + P2))",

Cn,1,8n,2,bn,
Mz "1z " 3200 = (p 2, 4 2,2, + Pytyty + Py

(Py+ py)
P ) \/u =5) (=1,
(pl -+ Py) (pz + Ps)

V(‘H'H’z) (1=P,=P,) (PyTP5) (1—Py—py)

Y (Ch.lv Cn'g) =




4.70. 8) exp {» (plz1 4 aee - pyEy = 1)};
N Ap;\h -2
6 JT (1—(—7;)—8 ”’m-—z)). 4. a/y=a, Bly=
{1 o
w=i—agw—d, §/v=—4d, e 0La<1, 0<Cd < 1. 4.72, cp‘(e”).

£.78. a) exp {Me'—1)); 6) (pelt 4 @)™ ) 1_‘1”/06 .
476 (k=DM amh 475 Mo =g (7 (1), MF = ¢ (@ (),
476, 0) PL=H = g (D) P E =kt 1), 0,4, ..

1

6) P{an}:ﬂé‘?{§>k}, k=0,1,...

B) {=§ + ...+ &, mne &, &, ... HesaBucmyMm m pacmpepene-
M TAK e, KAR §, & V He 8aBUCHT OT ErfpeeuP{v=ilea(l—
—a)al, E=0,1,...;

r) ¢(z) — opomspopaAman (QYHEKOUA TOTAA W TONBKO TOTMA, KOTHA
£ =n+...+ 1y tde N1, N2 ... HE3ABHCHME! H ONMHAKOBO PACIpesie«
ZEHBI, & ¥ HO 3aBHCHT OT M1, N, ... X UMeeT pacupepenenue Ilyaccona;

o) TO 3Ke, uro B u, B), HO P{v=1F} ==—l/1_qcch2—2hcgh, k=
=0, 1, ..

4,71, "'i+ ..;l—l-nm==n, Py=uii=p, =p.

"1 = ] F
478, 6) k1N f(2mijk) e 2 MR, 4,79, 11727, 1/9,

=0
{f— p\1—-8 f\n
4.82. P{pn>ﬁn}<{(1_ig) (-’g—) }. P<B,
P, <w/23<Q@VPU—0)", p>1/2,
.84, pf () + (L— p) 1, (1),

e’lia_i
487. a) ——— (t50), 1 (t1=0)

. ita
5p%%hwm§)u¢m,4u=w
B) Co=ocfn, 1—alt] (t|<a™l), 0 (Jt}>a).
4.88. Ma‘} =0 mpm 2n0® < 1, Mn ne oupefeneno mpu 2h02> 14
[0 =(1*_“._4(;_0§737§ npn 4ho® <1 u DN = oo npm 4ho® > 1.

4.89. flBugercs. 4.90. fArnscerca. 4.91. a),”6) Avnserca. 4.92. He
caenyer. 4.93. Usmenmres. 4.95, PaBencrso Bepmo, ecam M|E| < oo,
4.98. &), B), €), 8) fABnawrca; 6), 1), N), k) He ABIANTCAH,

4.99. a) 0, ¢°/3; ©) 0,6 7/6; B) 1, 1/6; r)e 0, @ (t+212)/4
) P—4q, P+ q &) —F=———
Vi—e

arcsing | (1 — 6% arcsin 6’
1
4100, 8) 1— "2 2> 0), T3
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1 1 ir \ a\E
0) T2 = UredT exp {—é* arctg 2tj’ M(g2) =
=r(r+2) .-.(1r+2k—'2)-

4.101. (1 . it)a = (,1 + t2)05/2 eiaarctgt, 22 (05"!‘1): e (CC—}‘]C-—- 1).

4102, Hopmannuoe pacupepenenme, ML == (a, ¢), DE = (¢, Be).
4.103. MuoromepHoe HOPMAIBHO® pacnpejenenie B R™ ¢ BertopoM
MaTeMaTHYCCKUX OEufanmit Ca m Marpumeit wosapmanumii CBCT, rpe

¥— 3HaK TPAHCHOHUPOBAHM A,
73] i\h AN —ki
N (Cs) C(N—h\a

o —. QOymKnas f;(r) =
Ns

=Mp; (n, N,s) upm awofom ¢=0,1,..., 8 EMeeT OWHCTBEHHHL

MaKcEMyM B Touke ny=Ni m MOHOTOHH& clIeBa M cOpaBa OT ne

IIpn §uxcmpoBaHEHX { 7 8

4414, M(pi(n, N, $))R] =

o it g — )5t
1' AT = C‘L s s
1_:1010 N maxfi (n s ]
s :
4115, —- 2 (= " CRZL(C)™ Cl e
Ns pep :

41417, Mp, (n, N) = C], (N — 1)"~T N=1+1,

v, (N) a"
4,118, iim P{Wgag}zi—-exp{—-;—l} (z>0),

4.119. Pacnpenenenne nponssefieRusa §iEy, rie CAyTalinpe BeanSU-
HEL E; # §; HesaBmCHMEI M HMeFoT pachpenenenue ITyaccona ¢ mapamer-
pom A

4120, n =790, 4.124, (—74,36-10-™, 74,36-10~-m),

4.122. a) hm Mnnzexp{Tln z}, lim D1, =’z (")

6) a=0, 02=-§-1n 2

1.4 1
B) Mn—exp{Tln z,D'r]-:exp ——ln 33(exp {5 }-—1).
4. 123 a) M'rhooo = 1 0251000 ~ 5 295. 1010, DTIKOOO ~ 7 6899. 10“
Mln 1000 = 0, DIn o0 & 24 8965; 6) @ (—1,384) ~ 00832 D (0) ==
? (0) = 0,5, ®(2, 769) ~ 0 9972' B) 0,5126.. 04873
ﬂ]ooo = '1, D'mooo == 1 0625’000—-'1 o 2 1327 1026
Mln ’fllooo ~ —32,2693, D1n 1y &~ 65,2357; 6) O(—1 7064) =~ 0, OMO
©(0,0633) ~ 05252 ®(1,9996) ~ 09772 CD(O 0633) ~ 05252
B) 0,5126.. 05378

4125, 6) @ (z). 426, M‘gi = MLE; =0 (I5%)), M =1/n.
4127, p? = §2+ veo B2 £y T. €. p? mMeer x“‘—p'acnpeneneﬂne cn
cremeEAMn cBo6omn, Mp? = n, Dp? = 2n, 4.129. @ (z).

N N N 2
4.130. n 2 2,05 n(Z a3p, — (2 aipi> ); €TaHAAPTHOS HOP-

im=] i=1 i=1
MaJbHOE pacmpeneneHme,

[\
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£ 131, a) Mnp=23n Dnp= 352 ('OV(nhvnkH)_ 2b2, cov(Nh, Nays) =
= b2 cov(m 1) =0 (|k—1] =3), 6) ©(x/V3).

4432, @ (x). 4133, a) z = p,(l —p). 4 135. Crangapriroe nopmasib-
HOe paclpejelicHue.

4,436, Mgg’l) =0, D§(jn) =1, npm n— oo pacupepciIeHNe 1, CXO+
RUTCs K CTAHAAPTIIOMY HOPMAJBLHOMY pacupeelienuo,

4.437, Pacnpepienenue pasHOCTH JABYX HEB3aBHCHMBIX CHYTaiHBIX
BOIWUNH, KUKAAA U3 KOTOPBIX HMMeeT pacupepedenue Ilyaccoma ¢ ma-
parorpom 1/2:

°°1 2*|k|—2me_1
T{:\;P{n —k}mﬁm, k=0, +1, +2,...
m=(

n n

4.138. a) 3 ™, 2 p§")(1— pg”)); B)  pacupenelenue
i=1 i=1

N,—",, THe M, WM HE3ABMCHMH ¥ MMEWT pacupe/ercus Ilyac-

coHa ¢ Tapamerpamu 7‘0 n i ; COOTBETCTBEHHO,
4.439. F, (x) »a+ (1—a) (1 —e ™) (2>0), ecan 1 —d, 4, -
—+me (0, ), a, »a<{1 npa n—>oo,

S S )
A\

ey (5 ) (o) 27

n=]
627",
4.144. Pacnpepenenne ITyaccona ¢ mapamerpom A/2.

N—m
4.145. Mv_ = (14 o0(1)) Nln v Dv, = (1-4+o0(1)) N X

m 7
X (N— — —InF— ); CTARJaPTHOe HOPMAJLHOC pacmpejiesieHye.,

1
4.146. p, = '1—:';;, t=1,...,N. 4147. Cwm. pertiresue,

1—z d

4.150. £,y N (@) =T N (D) +—F— 77 Fony @)

4.152. exp {—C|t|%}. _

4454, a) 1 —f(t) = (1 —isgn#)Ve(1 -} o0(1)), t—>0, re sgnt =
= {/|t] (t580). 6) o =2; g(2) —-exp{—— (1 —isgnt)yt).

4.156, Pacopepenenne Komm ¢ mapamerpom mup (0)

4A57. Me“(&:["‘gﬁ) “(E +§q) — e—2a[tl.

(a 4b)=n
ab ((a+ b)* +2°) "

4.158. 1, 4 (z) =

F'xasa 5

R h—Js—t]
5.4. Mn, =a, D =03 2 cov(n,n,)=0" 3 €581
i=0 i=0
npa |[s— | <k, cov (M, ;) =0 npy ls—t]|> k.
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B.2. 6) Cxomures. 5.3. 6) Cxommrest. 5.4, ME=0, D§ =0 +
1 1
4, cov (§:'Es) = 5 08 A(s—1t), 8551, 5.5. Mg, =0, Dg, =1,

1
cov (& &) =3 (cos (s —t) -} cosm (s — ). 5.6. p, (z) = max {0,
1—[1—=zl}. » .
5.7. a) Hopmamnrmoe pacupefemenme ¢ mapamerpamu (0, 1/2);
6) 6, m Y, HOSAaBHUCHMH, Y, HMO6T PaBHOMEPHO® pacupegelnenue Ha

tm al, lim PO, <o) = =1—e® (z20).

5,8, M1, =0, Dy, =2 S (t — u) R (u) du, cov (n;,7,) =_21_ ©nib
0
& DN, —Dny;_yg), % s=>0.
NYE , A2
59.0) (14| » #2220 6) l—expi—x (=N}, =>
SVYN ) exp{—ANe™%}, 20,
1 1\d d
5.10, a) Mrl.=z-, Mt,=2; 6) M‘clc(l—{—-g) —2, Mrzc(d_i]) —2;
B) M’I,'1.=M1:2=6—‘2. ’

CoBALL Pacupepenerne Komn ¢ IIIOTHOCTBIO Py () = (1 )
411

R—1

5.42. Mp, =14a~1 N arctg (1/V/7) = @2 +o (1)) Vi, koo,
i=1 xzfn—i—a 1

5.15. ME, () =0, D, () =—3—7 (=I=*1), cov( (),

t, () =%’-§—‘ (ey = 1), Dk, (£1)= cov(gn @, &, (%)) -

= n+ '1
5.18. 6) {—VI=HFA=R)@p); 81—V 1—4p(1—pn) )/ 2sp).
519. P{p=—oo}=1, ecamz ¢, (1) =1, P{u=—4k=
=(t— o, (D) ¢k (1), k=0,1, .0y ccnm @, (1) <1. 5.22. M|p, > =
=n, D|p, |*=2n(n—1)/d. 5.27. B yrasaumex caydasx My = oo,

5.33. a) At; 6) A(2) =5‘x(u) du. 5.35. Mtk=_:-, pt, =~

AY
Py (2) = %)—;e"m, 2220,
5.36. a) p(zl, ceey Tp) = }vke—mh, ecaud 0<11< o Ky,
p (xl, veny Zp) = 0 B oCTaAbHHEIX caydasax; 0) xij_i 0z,
e-—-.".(x—-—T) P .
——Wr (z=T); B) 7
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3T, P(2g eoey 2) =M T7%  ecmn 0<z <... <5< Ty
p(:zl,' cees Zp) = 0 B DpPOTHBHOM cayuae} ¢ (xl, . Zik)Ep(xl you s Th)e
5.38, ATe™ 2, 5,39, ATe 2MA,

5.40, a) Ilyaccomorcrmii moTox Ha [0, o0) 0 MHTOHCHBHOCTHIO 21
6) 0, mesapacEMu, P {Bk = |- 1} == P {Ok = — 1} w=1/2, 5.41. Ap.

B.42, A(z)p(x). B.43. Pacopepmenennme Ilyaccoma ¢ mapamerpom
i

AMT, B.44. f(t) = exp {— A y (1 — G (z)) d:t}.
0

5.45. a) IlyaccomoBckuil motor HAa [0, c0) 6 HMHATEHCHBHOCTHIO

A(z) = 2Amz; ()t
2 M
6) p, (z)ﬂ%‘ s (z=0), Mp, =

~V .
Y An
5.46, a) Ilyaccomosckmi#t motor Ha [0, ) ¢ WHTEHCHBHOCTHLIO
Mz) = 4Ana?; \ . :
6) p, () = apma® (dana®/8)" 1 _ /s (>0,

T (n4-1/2)
VA (n—1)!

Mp =
=1 Pn
= TnA13) %3 Y Bn
T (n) 1/4m T

5.47, 8? p(z) = max{0, d=—|1—z|}, 6) pi(a, 2) =
s max{l — {1 —a| — |1 —z,|, O} npr 02y, 2302 (1—21) X
8< (1 —22) 20, pi(21, 23) == max{0, min{m, 3 2 — z;, 2—z,}} vpn
=&, a2 (1—o)1—2) 0, pr(z1, 23) = 0 B OCTAABLHBIX CIY+
uanx; B) 5/8; r) 1/4; g) Mx = 7/12, Dy = 23/144, q(z) = 1 — 2?/2 npn
O<e<t, ¢(z) = (2—2)%2 mpu 1<2<<2, g¢(z)=0 npn
|z —1] > 1.
5.48. 8) ¢« *(@20), 6) « CIT (5 5. >0), 5) 2/e~0,73576,
r) (1 —e1)®~0,89958, 1) Mu =1, Dx =1, ¢ (2) =6 (z>0).
5.49, a) Ilepuosinueckas ¢ mepmopoM 6 (feTepMEHHUPOBAHHAA), CO-
¢rosmaa —B6, ..., —1 HegyIecTBeHHEIe, OCTAIBHEIE — COOGIIAIONINECH)}
6) mepmonmveckas ¢ fIépmojoM 6, BCe COCTOAHWA COOGINAIOIGEOCS
B) HeImepHOJUYECKAA; COCTOAHA® —OB8 HECYIIECTBOHHOE, OCTAJbLHELIE —
goobmaromaecsd.
50, a) (0,385_, 0,336, 0,279); 6) (16/47, 17/47, 14/47).
8/1 &
5.51. (1[11 10/11)°

ttm t4+m t—m

5.52. P(ny=m} =C,® p ? ¢ 2, ecnm t —m werno, |m|< ¢,
P{ny=m} =0, ecim t— m meverno wim | m|>t.

5.53. ) Her, ecam p 5= ¢, 112, ecit p == q == 1/2; 6) na, p; =
= pet, -1 =P, Pt,~1=p-1,1=1—p; B) Ha, pu=pp=py=
= pgs == 4 — p, p1g = pyy = p3y = py = p.

5.54. P{po(n-1) = k} mo(n) =k} = kIN, P{uo(n+1) =k —
—1|po(n) ==k} = (N — k)/N.

5.55. P {u, (n - 1) =k—1|p (n) =k} =Cp~lch_,/CH.
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5.56. &) pir = p +(q—p)iIN, p1, 1-1 = pi/N, p1, 111= q(N — i)}/N,
pu = 0, ecan i’—ll > 1; &n — mens Maprosa; 6) m, = C% p"~he%
k=0,... N.

5.57. a) pij Te e, uT0 B Bajaue 536, §,— menm» Maprosa npm
N == 1 n me wen» Maprosa npa N = 2; 6) m, =ChpV Tt k=
=0,..., N,

b. 60 flpasgercs. 5.62, 1/6.

5.63. a) P {’t = k| EO = 1} = (1 — pii) pflzl-nl' k=1, 2' ves; 6) OTBET

zo meMenmTes. 3.64. lim Pt >an/o}=e¢ % (z=0).

Nn-=>co
35 -1
5.65, sl1l—p+p(l—p—e)s 1-—-ps—_1_T.___)__ .
—{1—e
- 5,66, Pacumpepenenmue &, — GHHOMAATBHO® ¢ mapaMerpami (n, p).

MEn=np, D&n =np (1 — p).
5,67, 8) P{t, \ ,=t+u|t, = =pl—p", 120, uz{y

6) Mx, = k/p, DT, =k (1 — p)/%, @ () =(— 7= )"
BT R TR T—{t—=pns/ "

. kA ;]
p's® (1 — ps) . A—p
5.68. 2)7Q, (s) = My, = —— L
R Y g ) M e T
6) P{nk x}—»e X k>o0, z20.

Ds 1
5.69. a) fpo,l(s)mr:‘zr_m, Mty =73 6

=Pt (=D sOy () Pppr1 () B M, =

e (1= (5 e L) e
2p__1(1 (p) pELS My =204 ),

1 1—p 1 — p\& 1
B e

k
Mt~ S 1(p>'§

570, 15 4 9. 5.73. alM=(1—2")/(1—A") uprn potg,

tne A = q/p; ()—k/N opE p=g=1/2; n(O)—i—n(N) k==
=0,1..., N,

5.74. a) P{E=1} =1—pg, P{E=k}= pg(¢r)*"2 (1 — qr) (k>2);

f—gq 143 17 15 18 8
. 5 5- ] TAY TAY Ta e
0 — F 7. a) (400 00" 400) 0, ) (41 41 41)

138
5.77. a) {1, 2}; 6) -§7—=1,42268 ..:} B) p(“’—97==0,5360 e

40
pg")—g——04123 P§ﬂ)= 1“‘17(]'“), i=12%

R 92 46 51
ny =557 =0,3161 ..., 7, =557 =0,4580..., ;= m =7g;= 0,2628...

Prnt1 (s)=

r) m,=mn,=0,
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5.78. pPHD = p{M (1 — a~F) 4 7P, Ma® —  (a—t) 4,
Dt = (@ —1)* C2. A
Pyi (D Py (® 1 (B a) 1+ a—p)t
5.82. 1" LR - A+a—p'
(%gnz%ug TTP\B o) T Tap X

o —a =_ﬁ_, =] 1.
X(—-B, B ™ TP 2 "

o 1
5.85. a) M51“1+B’ ; 5§(a—a—ﬁ),M{6O|30 =2} =7,

1 5 Bt _y/ BE—2—P
o154 =15k 0 0= B v = | /ST

+8
3 1
5.87. He caemyer. 5.88, o3 e, 1——2—71 . 5.89, a) e—al

6) ai'ln 2; B p, ) =ane”%" (10).5.90. (p” (0P, (t)):_

Pyy (1) Py (1)
1 B a e—(OH—ﬁ)t( a__,l)
W“Fﬁ(ﬂ a)+'a+ﬁ =p W

5 - Bt
5.92. m (1) = a+ﬁT(a+ﬁ)2 (1_9[))(06—1-[5):) m (t)_'a—“!—ﬁ—‘
__B o —aBy 2 20t oo, i
P (t—e J B0 = g O, oo, it 2
5.93. M (t,z)= i WO )(1 Bty
o ) “+B( )(+m ’
v ——ng2 ~
M, (4, $)=—;_?B—'H—z— » er)z (1 — e—(otB)t),
2
B% (¢, z)~w:§li, { - o,
(@ B)
—(2;+ ) B ) p B
5,94, o, —(x, +B 0}, .= B _
oc; ofz ) —B tooy o, +p

a,
“3=5‘—2+Lﬂ’ fty=1—mn, —mn,. 595 ») Ecrm <1, 10 7;=
‘=07 (1—6), ectn 8> 1, T0 n;=(9—1)/9j+1, j=0,1,...

Tanasa 6
6.1. Ms® = % s* — coctparensnas omenka o 6.2, Mm, = a.,
a 2
2r—a, DE" . —g -
Dm, = —L =, 6.3. a —Z Chltyy TR € =05 2 [(o7%+..,
k==l

o.. +05%). 6.4, fleasercs, 6.5. @ (z). 6.7, p* =y, /n,
302



6.8, [P"—-ua Vﬂ_n:—&, p* 4 uml/w], e
n o

1 .
P* =, /0, 1= @ (z,) = Q. 6.12, A* = 1 %}, ONEHKA COCTOATENb~
g n
. he=1
Ayt 11 HecMeImeRHaa; MA* = A, DA* = A/n.

7 -1
1 1 1 1 1
6.13¢ A:'=' — xh 1] S, D = —5,

_(n gl_ . 7”*_ AT gl
6.14, 8) a*=a, b*=Db, c* =¢, ITe a, b, ¢ —CpexaNe apndMerH=

qeckae 0o coo'maTcTBymmnM BH60pKaM Ma =a, Mb*=b, Mc*=og,
Da* = -1-09 Db* = — 0}, De* = — ol

6) a**:a-;:(c-a_b)kg, r=bte—a—Bi, c**=
—ot@—a—0)R, me k=0l/", K =0}/d®, k=0

A=00pod ol Ma**=a, Mp**=p = Mc** =, Da** =
a2 ol 9 o2

=0 (4 a2 Db"=i 1—k Dc**=_£ 1 — k2).
n ( a)’ ( ) ( )

6.15. a), 6) a; = (2 y"*>>/n B) Ma} = a;, Da} = o}/,
h=1
n .

616, o) o] = Z [T = eal) o 4+ (, = 0Ty 7],

he=1

e vh—i/(1—ph) r,= 2 Vo Ty= 2 Ox¥p A=T3—T%

r
% _ (R). *h ® wx__ 1
6) a; = z ¥’ B) Ma = Ma, _ai,Pal_Ao, Da "= -
n (R) n
—P ¥y
6.17. a)a? (2 )1(2 ! 2):
B h=11—ph
1N v 1| 1
x (R). * *h
_72 ; 8) Da¥ = 21_2 ) Dayt =
k=117 P

R==
6.18. a) a, ;’11_ (_Y G sz (x) dxl. . d.zn—-az);
5 1 o
6) b“=mgl(f E) = )

b* b*
B) [nm—“aﬁ’ nm‘}‘“aﬁ]’ e 1—-‘1)(u,l)=oc.
‘ o2 ) 52

1
, 1=1,2,D4* = Y0+ —5—;.
0 2+ 0;2

6.19, ¢, = —5———
oo
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6.20. 8) == (2, + 2, - (1 0) 2,)/(3 4 p), Dz = (1 +p)/(3 + o))
) 1
6) 2=(2,-+3,)/2, D2=0; B) 2=1c.2 2 4 T2, ¢, ;=
= -%—; Dz = 1/2.

n
6.21. a) 4} = (2 171’71')/ 2 G)MA) = 4, DA}, = 02/X$2.

i=1
) n ~ n ~
6.22. a) A= (Z yixi)/(z xi).
i=1 i==1
R n ) 9
6.23. A* = (2 xinié,.)/(E niz3>, Ma* =4, Da*=2 x
R . n
i=1 i=1 .

n -1
X (\;;‘1 x} n;;.) , THe n=n,+n,+.. 40, ¥ =(yi1+"'+yini)/n;
(i=1, ..., k).

6.24. Cm. oTBer K 3auaqe 6.23. 6.25, p, p(1 — p)/n.

6.26. p, — ! 1—p)N ¥—1- 62l 21— 6) 1,

6.28._,Mnn_ 1/N, Dnn=2/(a“1v3)+0(1/1v4), n/N »>ae (0, oo),

N - oo,

6.29, Ma* =a - (b —a)/(h 4+ 1), Mb*=b— (b—a)/(n+1), Da*=

(b —a’n p% = L D
= Dp* = TR TR cov(a*,b)—-nDa
n
6.30. Mz, =1/(an), Dy, = 1/(an)?, Mgy = ;Z 1, Dayy=
. =1
1§ 1 1
=;§h21? OV (Z(1y0 T(n)) = 2
6.31. a) MO} = M0} = (a+5)/2, DO} = (b—a)’/(12r), DB} =
v'__(kLiﬁM —1-06* —1—M9*'—!— 4
=IaFDnro O M= 17 0 =2a(‘+ gt
1 2 1
n-o+n__'1'+;), DB = (1+ 22 + 32 ‘b‘-ov‘*‘ (n_i)g —i—r
4
+ n7)

1 _
6.32. fBasercs; Mc* =¢, Dc* = et 6.33. Ma=1m, Ma*=

=~ 1,088, V' MG@—aP =1, Vm"‘OSﬂ)GM.

6.34, 6) M (Iy—I)® 26 o} 4 2 ce) Iy Iy <
<M (I, —I)?, ecnn 0n>9n.
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n N B
6.37. n, = ( 2 xk) ne 6.38, 1, = E g, (ln (pgl)/pgz)))’
k=1 k=1

rpe £, — 9HCAO BeAMTHUH Z;, PABHEIX k.

6.39. 8) C = na +u,0, V1 6) u,0,4ug 0,=(2,—a)1/%; 5) 0,
1

6.40.» aj = e_v' a2 - Se—vg(fx»dx.
0

6.41. a) Ap =1,/ 6) A, A%/n,

5]
6.42, a) ao_?_ B 0; 6) aBasercs,

;e



TABJHAIIBI
Hopmaasaoe pacnpepnenenue

x
Tabauya 1. Buauemms ¢ynkumn @) (z) = _Vi_ ye““Q/Q du
: 0

COTHe monn
X
0 | i 2 3 4
0,0 0,00¢0 0,0040 0,0080 0,0120 0,0160
0,1 398 438 478 517 557
0,2 793 832 871 910 948
0,3 0,1179 - 0,1217 0,1255 0,1293 0,1331
0,4 554 . 591 628 664 700
0,5 915 950 985 0,2019 0,2054
0,6 0,2257 0,2291 0,2324 - 857 389
0,7 580 611 642 673 703,
0,8 881 910 939 967 995
0,9 0,3159 0,3186 0,3212 0,3238 0,3264
1,0 413 437 461 485 508
1,1 643 665 686 708 729
1,2 849 869 888 907 925
1,3 0,4032 0,4049 0,4066 0,4082 - 0,4099
1,4 192 - 207 222 236 251
1,5 332 345 357 370 382
1,6 452 463 474 484 495
1,7 554 564 573 582 53
1.8 641 649 ) 656 664 671
1,9 713 719 726 732 . 738
2,0 0,4772 0,4778 0,4783 0,4788 _0,4793
2,1 821 826 830 834 838
2,2 861 864 868 871 875
2,3 893 896 898 901 904
2,4 918 920 922 925 927
2,5 938 . 940 944 943 945
2,6 953 955 956 957 959
2,7 965 966 967 968 969
2,8 974 975 976 977 977
2,9 981 982 982 983 984
3,0 987 987 987 988 988

Tabauya 2. 3mavemns Qyngnmm u,
00

1
Dynxnma u, oupeneinsercs PaBeHCTBOM o = VE je‘xamd”
Yo,
o 0,001 0,005 0,010 0,015 0,020 0,025
U 3,0902 2,5758  2,3263 244701 2,0537  1,9600
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CoTble DOJIN

5 [3 7 8 9

0,0200 0,0239 0,0279 0,0319 0,0359 | 0,0
596 636 675 714 753 | 0,1
987 0,1026 0,1064 0,103 0,1141 | 0,2

0,1368 406 443 480 517 | 0,3
736 772 808 844 879 | 0,4

0,2088 | 0,2123 0,2157 0,2190 0,2224 | 0,5
422 434 486 517 549 | 0,6
734 764 794 823 |- 852 | 07

0,3023 0,3051 0,3078 0,3106 0,3133 | 0,8
289 315 . 340 365 389 | 0,9
531 554 577 599 621 | 1,0
749 770 790 810 830 | 1,1
944 - 962 980 997 0,4015 | 1,2

0,4115 0,4131 0,4147 0,4162 0,4177 | 1,3
265 279 202 306 319 | 1,4
304 406 418 429 &1 | 15
505 515 525 535 545 | 1,6
- 599 608 616 625 633 | 1.7
678 686 693 699 706 | 1.3
744 750 | 756 764 767 | 1,9

0,4798 0,4803 0,4808 04812 - | 0,4317 | 2.0
842 846 850 854 857 | 21
878 881 884 887 890 | 2,2
906 909 911 913 916 | 2,3
929 931 932 934 936 | 2,4
946 948 949 951 952 | 25
960 961 962 963 94 | 2,6
970 971 972 973 974 | 2,7
978 979 979 980 981 | 2,8
984 985 985 985 986 | 2,9 .
989 989 989 990 990 | 3,0

o | 0,030 0,035 0,040 0,045 0,050

u

o l 1,8808 1,819 14,7507 11,6954 1,6449
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Pacupenenenne Ilyaccona
B

A
Tabauya 3. 3nauenna ¢yHrouu p, (1) = _kT.e—A

0,36788 0,13534 | 0,04979 0,01832 0,00674
0,36788 0,27067 | 0,14936 0,07326 0,03369

0,18394 0,27067 | 0,22404 0,14653 0,08422
0,06131 0,18045 | 0,22404 0,19537 0,14037
0,01533 0,09022 | 0,16803 0,19537 0,17547
0,00307 0,03609 | 0,10082 0,15629 0,17547
0,00051 0,01203 | 0,05041 | - 0,10419 0,14622
0,00007 0,00344 | 0,02160 0,05954 0,10445
0,00001 0,00086 | 0,00810 0,02977 0,06528
0,00019 | 0,00270 0,01323 0,03627

A
i \ 0,1 © 0,2 0,3 0,4 0,8
3
0 0,90484 0,81873 | 0,74082 0,87032 0,60653
1 0,09048 0,16375 | 0,22225 0,26813 0,30327
2 0,00452 0,01638 | 0,03334 0,05363 0,07582
3 0,00015 0,00109 | 0,00333 0,00715 0,01264
4 0,00006 | 0,00025 0,00072 0,00158
5 0,00002 0,00006 0,00016
6 0,00001
A
\ ' 0,6 0,7 0.8 0.9
3
0 0,54881 0,49659 0,44933 0,40657
1 0,32029 0,34761 0,35946 0,36591
2 0,09879 0,12166 0,14379 0,16466
3 0,01976 0,02839 0,03834 0,04940
4 0,00296 0,00497 0,00767 0,01112
5 0,00026 0,00070 0,00123 0,00200
6 0,00004 0,00008 0,00016 0,00030
7 0,00001 0,00002 0,00004
N
: 1,0 2,0 3,0 4,0 5,0
k
0
1
2
3
4
5
6
7
8
9

10 0,00004 | 0,00081 0,00529 0,01813
1 0,00001 | 0,00022 0,00193 0,00824
12 - 0,00008 0,00064 0,00343
13 0,00001 0,00020 0,00132
14 0,00006 0,00047
15 0,00002 0,00016
16 0,00005
17 0,00001
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Pacnpenenenne CrpromenTa

Tabauya 4. 3uawenus ¢ysxnuna-i,

Dyrxuua ¢ olIpefeNfeTCs . PABEHCTEOM

: P(t,> tan Y= «a,
rie crydaiimas BeJWIHHA T, mMeeT pacnpenerenme CThiofeHTa © n Crele-
psvu csoGopet. ILIoTHOCTE pacupesielleEus T, PaBHA

I‘(n+1> _nt
(G 2\ 2

Py, (2) =W(1+%—) .

a,n

200

\ 0,10 0,05 0,02 0,01

n
5 2,015 2,571 3,365 4,032
6 1,943 2,441 | 3,43 8,707
7 1,895 - 2,365 2,998 8,499
8 1,860 2,306 2,896 3,355
9 1,833 2,262 2,821 8,250
10 1,812 2,228 2764 | 8,169
12 1,782 2,179 2,681 8,055
14 1,761 2,145 2,624 2,977
16 1,746 2,120 2,583 2,921
18 1,734 2,101 2,552 2,878
20 1,725 2,086 2,528 2,845
22 1,717 2,074 2,508 2,819
30 1,607 2,042 2,457 2,750
oo 1,645 1,960 2,326 2,576
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yi-pacupenenenue

Tabauya 5. 3uavenna QyHrumH Xeom

Oyaxuna X3, ,, oﬁpenenﬂefrcn PaBeBcTBOM
P (X0 Agm) =

rae eayuaiiHas BeNmAPHA )2, EMeeT y2-PACITPe]eNeHue ¢ m CreneHd«
My ceoGojul, IldoTHOCTH pacmpefieneBus xfn pasHa

1
ps(.z)=———m——w2 e 2 &>0
Xm r (._2..) omi3

o
0,10 - 0,08 0,03 0,01 _ 0,005
m /

1 2,7 3,8 5,4 6,6 7,9
2 4,6 6,0 7.8 9,2 14,6
3 6,3 7.8 9,8 11,3 12,8
4 7.8 9,5 14,7 13,3 14,9
5 9,2 11,1 13,4 15,1 16,3
6 10,6 12,6 15,0 16,8 18,8
7 12,0 14,1 16,6 18,5 20,3
8 13,4 15,5 18,2 20,1 21,9
9 14,7 16,9 19,7 24,7 23,6
10 16,0 18,3 21,2 23,2 25,2
1 17,3 19,7 22,6 24,7 26,8
12 18,5 21,0 24,1 26,2 28,3
13 19,8 22,4 25,5 27,7 29,8

14 211 23,7 26,9 291 31
15 22,3 25,0 28,3 30,6 82,5

16 23,5 26,3 29,6 32,0 34
17 24,8 27,6 31,0 83,4 35,5

18 26,0 28,9 32,3 84,8 37
19 27,2 |- 301 33,7 36,2 38,5

20 28,4 31,4 35,0 37,6 40
21 29,6 32,7 36,3 38,9 M5
22 30,8 33,9 37,1 40,3 42,5
23 32,0 35,2 39,0 41,6 44,0
24 33,2 36,4 40,3 43,0 45,5

25 344 37,7 .6 44,3 47
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Cayuaiigsie uucna

Tabauya 6. PapHoMepHO pacupejeinensble Cliydaifnbpie unena

ITpusenennsie B Tabwmiie NUGPB MOKIO PAacCMaTpuBaTh Kaw peald-
8aly He3aBACHMMBIX CIYvYaiiHBIX BeJWUYNMH, NPUHUMAKUAX 3HAYeHUA
0,1, ..., 9 ¢ ogHOIl m TOU 'Ke BEPOATHOCTHIO, pasHoil 0,1.

10 09 73 25 33 76 52 01 35 86 34 67 35 48 76
.87 54 20 48 05 64 89 47 42 96 24 80 52 40 37
08 42 26 89 53 19 64 50 93 03 23 20 90 25 60
99 01 90 25 29 09 37 67 07 15 28 31 13 11 65
12 80 79 99 70 80 15 73 61 47 64 03 23 68 53

80 95 90 91 17 39 29 27 49 45 66 06 57 47 17
20 63 61 04 02 00 8 29 16 65 31 06 01 08 05
15 95 33 47 64 35 08 03 36 06 85 26 97 76 02
88 67 67 43 97 04 43 62 76 59 63 57 33 21 35
98 95 11 68 77 12 17 17 68 33 73 79 64 57 53

34 07 27 68 50 36 69 73 61 70 65 81 33 98 85
45 57 18 24 06 35 30 34 26 14 8 79 90 74 39
02 05 16 56 92 68 66 57 48 18 73 05 38 52 47
05 32 54 70 48 90 55 35 75 48 23 46 82 87 09
03 52 96 47 78 35 80 83 42 82 60 93 52 03 44

11 19 92 91 70 98 52 01 77 67 14 90 56 88 07
23 40 30 97 32 11 80 S50 B4 31 39 8 8 77 32
18 62 38 85 79 83 45 29 96 34 06 28 89 80 83
83 49 12 56 24 88 68 54 02 00 86 S50 75 84 O
35 27 38 8 35 99 59 46 73 48 87 51 76 49 69

22 10 94 05 58 60 97 09 34 33 50 50 07 39 98
50 72 56 82 48 29 40 52 42 01 52 77 56 18 51
13 74 67 00 78 18 47 54 06 10 68 71 17 18 AT-
36 76 66 79 51 90 36 47 64 93 29 60 91 10 62
91 82 60 8 28 93 78 56 13 68 23 47 83 41 13

65 48 11 76 74 17 46 85 09 S0 53 04 77 69 T4
80 12 43 56 35 47 72 70 80 415 45 31 82 23 74
74 35 09 98 17 77 40 27 72 14 43 23 60 02 10
69 91 62 68 03 66 25 22 91 48 36 93 68 72 03
09 89 32 05 05 14 22 56 85 14 46 42 75 67 88

73 03 95 71 86 40 24 81 85 44 91 49 91 45 23
21 11 57 82 53 14 38 55 37 63 80 33 69 45 98
45 52 16 42 37 96 28 60 26 55 44 10 48 19 49
76 62 11 39 90 94 40 05 64 18 12 55 07 37 42
96 29 77 88 22 54 38 21 45 98 63 60 64 93 29

68 47 92 76 86 46 16 28 35 54 94 75 08 99 23
26 94 03 68 58 70 29 73 41 35 53 414 03 33 40
8 15 74 79 54 32 97 92 65 75 57 60 04 08 - 81
11 10 00 20 40 12 86 07 46 97 96 64 48 94 39
16 50 53 44 84 40 21 95 25 63 43 65 17 70 82




Tabauya 7. Hopmansno pacnpenencHubie cayyalinsie wmena
Tipusenennste B Tabnnme 7 9mCia MOKHO PACCMATPHBATD KAK pealms

#anyy HEe3ABHCHMSIX, CIYYadHHY BEIMYMH, HMOIOIMHX HOPDMAJNLHOE pPace
npenesieEn® ¢ mapaMerpamm a = 0, o%= 1,

0464 0,437 2,455 —0,323 ~0,068 0,298 =~0,288 1,298
0,060 «—2,256 —0,531 —0,194 0,543 ~~1,558 0,187 -=1,190
1,486 —0,354 —0,634 0,697 0,926 4,875 0785 ~0,963
1,022 —0,472 1,279 3,521 0,571 ~—1,851 0,194 1,192
1,394 —0,555 0,046 0,321 2,945 1,974 -—0,258 0,412

0,906 —0,513 =0,525 0,595 0,881 —0,934 1,579 0,161
1,479 —1,055 0,007 0,769 0,97t 0,712 1,090 ~0,631
—1,501 —0,488 ~=0,162 «-0,136 1,033 0,203 0,448 0,743
—0.690 0756 —1.818 —0.345 =—=0.511 ~2.051 —0.457 —0.218
1372 0225 0378 0761 0481 ~0,736  0.960 1,530

—0,482 1,678 —0,057 «1,229 0,486 0,856 =0,49] ~1,983
—1,376 —1,450 1,356 —0,561 —0,256 ~0,21 0,21 0,779
—1,010 0,598 —0,948 1,598 0,065 0,415 ~0,169 0,313
—0,005 —0,899 0,012 —0,725 4,447 ~0,121 1 096 0,181

1,303 —1,163 —0,911 1,231 «0,199 ~0,248 1,230 2,574

—1,787 —0,261 1,237 1,046 —0,508 —1,630 0,146 «-0,392
—0,105 —0,357 —1,384 0,360 —0,992 —0,418 1,698 2,832
—1,339 1,827 —0,959 0,424 0,969 —1,141 ~—1,041 0362
1,044 0,635 0,731. 1,377 0,983 ~—1,330 1,620 1 1040
0,279 —2,056 0,717 —0,873 —1,096 —1,396 1,047 0089

—1,805 —2,008 —1,633 0,542 0,250 ~0,166 0,082 0,079
—1,186 1,180 1,414 0,882 1,265 —0,202 0,451 ~—0 376

0,658 —1,441 1,451 —1,210 —0,927 0,425 0,290 -0 903
—0,439 0,358 —1,939 0,891 —0, 227 0,602 0,873 -—0,437
—1,399 —0,230 0,385 —0,649 —0,577 0,237 ~0,289 0,513

0,499 0,208 —1,083 —0,219 0,291 1,221 1,119 0,00
0, 159 0,272 —0,313 = 0,084 —2,828 —0,439 —0,792 —1,27
2 273 0,606 0,606 —0,747 0,247 1,291 0,063 —1,793
- 0,044 —0,307 0,421 0,790 —0,584 0,544 0,484 —0,080
-—1,132 —2,098 0,921 0,445 0,446 —1,661 1,045 —1,363

0,768 0,079 —1,473 0,034 —2,127 0,665 0,084 ~—0,880
0,375 —14,658 —0,851 0,234 —0,656 0,340 ~—0,086 —0,158
-0,513 —0,344 0,210 —0,736 1,041 0,008 0,427 —0,834
0,292 —0,524 1,266 —1,206 —0,899 0,110 -0,528 ~—0,813
1,026 2,990 —0,574 —0,491 —1,414 - 1,297 —1,433 ~1,345

—1,834 1,278 —0,568 —0,109 —0,5156 —0,566 2,923 0,500
—0,287 —0,144 —0,254 0,574 —0,451 —1,481 —1,190 -0,318
0,164 —0,886 —0,921 —0,509 1, 410 —0,518 0,192 —0,432
—1,346 0,193 —4,202 0,394 ~1, 1045 0,843 0,942 1,045
1,250 —0,199 —0,288 1,810 1378 0,58 1,216 0,733
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I podoascenue maba. T

0,630 —0,5637 0,782 0,060 0,499 —0,431" 1,705 1,164
0,375 —1,941 0,247 —0,491 0,665 —0,135 —0,145 0,408
1,420 0,480 —1,711 —1,186 0,754 —0,732 —0,066 1,006
0,451 —0,243 —0,430 —0,762 0,298 1,049 1,810 2,835
~0,309 0,581 0,416 —1,541 1,456 2,040 ~0,124 0,196

0,424 —0,444 0593 0,993 —0,106 0,416 0,484 —1.272
0,593 0,658 ~1,427 —1,407 —1,579 —1.616  1.458  1.262
0,862 —0,8%5 —0.142 ~0.504 0,532  1.381  0.022 —0.254
0,235 —0.628 —0,023 —0.463 —0.800 —0.394 —0.538 1,707
—0.853 0402 0777 0,833 0410 —0.349 —1.094 0,580

0,241 —0,957 —1,885 —0,371 —2,830 =0,238 0,627 0,564
0,022 0,525 —0,255 —0,702 0,953 —0,869 1,108 —2,357
~—0,853 —1,865 —0,423 —0,432 —0,973 ~1,016 —1,726 1,956
~0,501 ~0,273 0,857 —0,465 —1,691 0,417 0,524 —0,281
0,439 =~-0,035 —0,260 0,120 —0,558 0,056 =-0,573 0,932

0,471 «1,029 --2,015 —0,594 —0,579 0,551 0,359 0,320
~0,310 0,479 =-0,623 —1,047 —0,120 0,418 —0,094 1,114
0,610 2,709 ~~0,699 —1,347 0,491 0,074 1,501 1,068
-0,220 —0,057 0,481 0,996 0,074 0,524 0,081 0,772
0,738 —0,300 —0,586 -1,023 —3,000 0,479 0,402 0,226

0,884 —0,298 1,066 1,097 —1,752 —0,329° —1,256 0,318
0,457 1,064 0,736 ~—0,916 —0,291 0,085 1,700 —1,087
—0,798 0,162 ~0,342 1,222 ~0,933 0,430 0,674 0.299
—0,768 —0,129 =0,188 —1,153 ~0,450 —0,244 0,072 1,028
0,023 —1,204 4,395 1,298 0,512 —0,882 0,490 —1,304

1,531 0,349 —0,958 ~0,059 0,415 = 1,084 =~0,856 —0,06
~0,443 —0,292 —0,248 —0,539 —1,382 0,318 —0,276 —1,110
1,409 —0,883 —0,095 0,229 0,129 0,367 0,379  —0,440
1,730 —0,056 —1,488 —~0,078 —2,361 —0,992 1,468 0,431
~0,266 0,757 —0,361 0,194 —1,078 0,529 —1,805 —0,772




IMPOTPAMMHBIE JATYURN
ICEBJOCIYYAMHBIX YHCEJ

Teopus BeposTHOCTE!l W MaTeMaTHUeCKasg CTATHCTHKA
H3YyTAI0T CBOWCTBA MAaTEMATHUICCKAX MOJeell CIydallHbIX
spaenuit, CyllecTBoBaHMEe TeX MJINM UHBIX CBOMCTB TaKUX
Mofesell o00ocHOBBIBABTCH, KAK W B APYrAx o0JaacTAX MaTe-
MaTHKM, CTPOTHMHE MASAYKTHBHBIMEH paccyxpaenmsamu., Omma-
KO HOWMCK JTHUX CBOIICTB MOYKET IIPOBOAHMTBECA IHyTeM B3KcIe-
PUMEHTOB ¢ MaTeMaTHUYeCKUMH MOReJsAMH. g TOCTaHOBKA
TAKAX DKCIHePUMEHTOB HEOGXOAMMO HMeTb B CBOEM pPacHops-
JKeHHM TOCJHeJoBATeNbHOCTH YHCeJ, KOTOphle, ¢ TOit uIK
BHOM TOUKHM 3peuMsa, MOMKHO PacCMATPHBATHL KaK peainsa-
oAU HOCJe0BATEJIbHOCTY He3aBUCHMEIX CJIyUafiHbIX BeJH-
yng (cM., mampmmep, samaunm 6.9 — 6.11). pyroft Basmmoit
00MaCThI0 NPAKTHYECKNX OPAMEHEHMH TaKUX IIOCHe[oBa-
TeJbHOCTEHl wumcen sphsaioTcs Merogst Monre-Hapiao, mpo-
cTefimme npHMepHl KOTOPHIX comep:arca B sagavax 4.11
7 412,

B GoapmuucTse ciayuaes HeoGXOgMMBIe ANA CTaTHCTHYE-
CKUX  BKCIEPUMEHTOB IIOCJIE0OBATENbHOCTH UHCEJ Mojyda-
orex ¢ momombile 9BM. CymectByeTr MHOro pasimuHbIX
mporpaMM, BHDaGaTHIBAIOIIMX [eTePDMEHHDOBAHHBIE MHOCJHE-
JOBATEAbHOCTH YHCEJ, KOTOPHIe WMEIOT NOCTATOYHO CJIOMi-
HYI0 HEpPeryJsApHyo CTPYKTypPy H HOITOMY BO MHOTGM MO-
X0 HA TOCTeN0BATEJBHOCTH CJHyYalHBIX umced. YTolsr
. TIOAYEPKHYTHb NPUHIMINAIbHOE OTJININe JITHX HAeTepMHHH-
POBAHHBIX I[IOCIEA0BATEILHOCTEH OT «HACTOAMMX» CIydail-
HBIX IOCJHeJoBaTelILHOCTEH, TaKWe NOpPOrPaMMBI HA3KBAIOT
daruukanmu ncegdocayualinble yucea.

Huxe OpEBOIMTCA HECKOJbKO HRATYMKOB IICEBROCIydaii-
HMBIX UHcel [Jg NPOTPAMMAPYEMOT0 MUKDPOKAJBKYIATUDA
«Jnextpormka B3-34». Hasnyw u3 3TUX OPOrpaMM MOMKHO
HCIOJAb30BAaTh KAaK MOQIPOTpaMMy, €CJAN 3aMEHHTh CTOSMIIYIO
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B ee roHme xoManxy BII 6esycmoBmoro mepexoma K Hadaay
romaupoit B/O BosBpaTa M3 noguporpaMme.

Jlns Tex, KTo BJafieeT OCHOBAMH MPOTPAMMUPOBAHHA, HE
COCTAaBHT TPyHa HANWMCATh AHAJOTMYHBEIE HOPOTpaMMBI [JIs
IPYTAX MUKPOKAJIBKYJIATOPOB WA IEPEBECTH WX I1a KaKOM~
HuOYOb A3BIK NPOrPaMMHUPOBAHHESA.

1. Ilcesdocayuaiinvle uucta ¢ pasHoMmepHuIM pachpebes
aenuenm na orpeske [0, 1],

Onma w3 mpocredlimnx CnocOGOB HOCTPOGHHA IOCHEROTA«
TENBHOCTA Vg, V), Vg2, ... UCEBAOCHAYUYAWHBIX UTHCEN U3 OTe!
peska [0, 1] ¢ pacnpenenenmem, GruskEM K paBHOMepHomy,’
JlaeT peKyppeHTHaA HopMylIa

o1 ={Kv,}, n=0,1, .., (1)

rae {z} oGosmauaer gpoGHYyI moamo umeaa x, a K — menoe
9mCeNo, ONpelesifiollee CBOWCTBA INOCIEROBAaTeNbHQCTH {v,},
Yro6sl mocaemoBaTeNbHOCTE {U,) WMeda NOCTATOUHO G60Jihe
moit mepmox M He OBlIa CJIUIIKOM PETyIAPHOH, IEJec0o00«
pasHO BHIOHpaTh B KauecrBe K Iejloe [By3HAUHOE UHCIIO,
naomee npz pexennu Ha 8 ocrator +3 mam —3. Ilporpame«
Ma A peanmsyer mpeobpasosamme (1) wumcaa v,=(0, 1),
HAXO[AIErocd HA HHAMKATOPE M XPAHAIIEroCA B Perucrpe
C (B cayuae, xorga K = 37).
IIporpamma A

00 1IC

013

027

03 X

041 Braucaenue U’:t = 87v, + 1.

05 -

06 II1T } - . N R

07 KUIQ Brraucnenne nenoit vacru [v, ] ancna v,.
08 XY -
(1)(5)) 1733811 } Briuucaenue Vpgr = {v;} = v; — [v;].
11 ¢/M
12 BII }
13 00

Bripava pesyasTara.
Tlepexop K BHYBCICHRIO Uy, | o,

Hanpumep, eciu mepes HavamoM paGOTHL - MPOrPaMMEL
BBECTR Ha MHAMKATOp uuedo v = 0,1357913, 10 noayuum

nocnenorateabunoctb  0,0242781, 0,8982897,  0,236719,
0,758603,...
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Ecan samenuts B nporpamme A umcmo K = 37 wuciaom
K =93, 1o moxyuuMm JApYrylo HOCIe0BATENBHOCTH ICEB0-
CIHy4YaHHBIX  yvmcex: 0,628591,  0,458963,  0,683559,
0,570087,...

Ilpusenem eme onum AATYHK NCEBNOCTYdAHHBIX WICeT,
CO0OTBETCTBYIOI Kt pexryppenTHoil dopmye Vpy1 =
= {11y, +a}, n=0, 1, ...; peanmsyomas ero mporpamma
B oramuaerca or mporpamMMbl A JHIIb HECKOMBKHME ILEp-
BLIMI KOMAaHaMH. :

IIporpamma B

00 TIG 07 KA,
011 08 XY

02 1 09 W
03 X 10 —

04 Fr 11 ¢/mt
05 - 12 BI

06 IIJT 13 00

Haumnas paGory mporpamMmer B ¢ Toro jme wmeaa vo==
= (,1357913, momyuaem: 0,6352969, 0,129859, 0,5700416,
0,4120502,... ‘

2. Ilcesdocayuaiinble uucaa o pasHomepuvlm pacnpede-
aenem na orpeske [a, b], ¢ pasnomepmwim pacnpedesenu-
ex na muowecree {1, 2, ..., n} uau ¢ nokasareavuvim pac-
npedesernuen,

Hatuyur ICeBROCHyHAliHBIX YMCEJ, MMEOMUX PaBHOMEp-
HOe pacupefenenue na orpeske [0, 1], nossomser merxo
OONyYaTh IIOCTENOBATENBHOCTh ICEBJOCHyuYaiiHBIX  dmcel,
EMEOIMUX 3aflaBHyl0 (QyHKUHIO pacmpefenenua F(z), ecan
obpatHas K mHed ynrmua F_i(y)=suple: F(2)<y},
0 <y <1, BeumCIseTCS KOCTATOYHO TpPOCTO (CM. B3ajgauy
8.13). Hampumep, ecam F(z)— QyHROUA paBEOMEPHOro
pacmpenenesns Ha orTpeske [a, b], To F_j(y)=a+(b—a)y;
ecin F(z)— QyHKOUA paBHOMEDPHOrO pacIpefeJeHHs Ha
muomecrse {1, 2, .., n}, 10 F_ i (y)=1+[nyl; ecmm
F(zr)=1 — ¢ — (pyHKums NOKA3aTENBHOr® pacupesese-
HEA ¢ mapaMeTpoM «, 10 F_i(y)=—a~'lny, ‘

Hpusenennsie mmke mporpammel C, D, B peammsymor
YKa3aHHBEIe HPeo0pasoBaHmsA. OTH IPOTPAMMEI HMeIOT ofImee
mavano (xomaEmer 00 — 11) u mcmonbsyior permoerp C pis
XpaHeHAA TeKyINero B3HAYEHUA IICOBIOCIYIaMHOTO uHCIA,
HMeIOIero paBHOMepDHOe pacupefeidenze Ha otpesre [0, 1].
ITepen wyckom kasipoit ms nporpamm C — E B peructp C
cliefyer 3aciaTh HavadbHOe 3Hadenue Vo (0, 1) marumea
TMCeBAOCHyYAlHBIX YHCEN, ‘

516



B mporpamme C (paBmomepnoe pacmpenerenme ma [a, b])
perucTp A [oJuKeH Cofiep:taTh 3Haveuwe a, permeTp B —
sHauenue b — a. B nporpamme D (pasuovepmoe pacmpese-
menme ma {1, 2, ..., n}) permerp A pmommen couepiKATH
suadenne n. B mporpamme E (morasarensnoe pacupesene-
HHUE) perucTp A HOKEH CONePKATh 3HAUeHHEe o.

n
il

Oporpammn C—

c D E
00 WIC 12 WIB 12 HIIA 12 Flo
o1 9 13 x 13 X 13—
02 3 14 HIA 15 1 14 WIA
03 X 15 +. 15 + 15 +
04 1 16 c/m - 16 TINT 16 C/II
05 -+ " 47  BI 17 RUMJ 17 BN
06 I 18 00 18 WIIJ, 18 00
07  KUNJ 19 ¢/l
08 XY 20 BII
09 I 21 00
10— :
11 TIIC

IIpn opEoM m ToM sxe HavalLHOM SHAYEHHH Uy —
= 0,1357913 (sanmommenmm permcrpa C) 5Tm mporpamiisl
BBIJJAIOT CIEYIOIMUE Pe3yIbTaTHI:

Cla=—m, b=um): 0,8079611, —0,2578431,...

D(n=12):8,6,9,7, 2,6, 5, 4, 3, 12,...

E (o =1): 0,4642745, 0,7787857, 0,3804423,...

3. Ilcesdocayuaiineie wucaa ¢ HOPMALLHBLM pacnpe-
denenuen. ‘

Jas  moctpoenms mOCIe0BATENLHOCTH — ICEBIOCIY4Yaii-
HBEIX YHCEJ ¢ HOPMAJbHBIM DacIpefeieHueM MeTON, HCIOJb-
80BaHHBIN B m. 2, HeyHoGeH, MOTOMy d4T0 (YHKIHA, 0Gpar-
Hadg K (QYHKOUM HOPMAJIBHOFO pacupefleeHHs, BBIYMCIAETCH
CIOKHO. 37ech MOKHO MCIOJIBb30BATH YTBEP/KAeHHE (Cp. C
samauamn 3.230 m 4.127): cayvaiinple Bemwumnmt E; m &
He33BUCUMBl W HMEIOT CTAaHJAPTHOe HOPMAJbHOE pacipefe-
JeHme TOIa K TOJLKO TOPAA, KOTlAa HE3aBUCHMBI CJydaii-

Hble BeamumEH P* =§ +§ n @ = arg(&; + i&;), mpmuem

PO<pP<a)=1— e, P{O<(p<x}=min{1, 2%}

=0,

Tloatomy ecnm caywaiinsie Beimummer v; m Vo HE3aBUCUMEL
U HMeWT paBHOMEpHOe pacupemeinenme Ha otpeske [0, 1],
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T0 cny49aifHbIE BeJWUYWIILT
El = C0S (23’5\71) V—21n Vo,

- (2)
&y = sin(2av1)V—21nv,

HEe3aBUCHMBI W HMEIOT CTAaHAApTHOE HOPMAJbHOE paclpeje-
nenue ¢ ME; = Mgy =0, DE, = DE; = 1. Ilepexog or cuy-
4YaliHO#l BEJUYMHBI §, WMeIOIeidl CTAHZAPTHOE HOPMAJBLIOe
pacnpejesiesne, K CIy4ailHO BeJWuuHEe 7], UMelomeidl HOpP-
MalbHOE pacmpefeiienme ¢ napamerpamMm Mmn =a, Dy = o

ocymecTtBagerca mo Qopuyse (3.27) w3 BBOgHOK wacTH
K ri1. 3: ’

n=a+ ot (3)

IIporpamMa F peammsyer mpeoGpasosauua (2) m (3) n
BBIJIaeT HCeBJOCAydYallHble umciaa napamu. Permerp A pgou-
Aen cofep:krath 3HaueHHe ¢, peructp B — smauenue o, pe-
ructp C — mavaabmoe sumasenne vo (0, 1) pmarumka nces-
mocnyyafiHBIX vHCeJ, CONep/REMoe perumctpa 9 mepej Haua-
JoM paGoTHl AoJKEO ObiTh pasuo 0.

Hanpumep, npu a =05 u 0=1 mnoayvaeM, nauumag ¢

=(,1357913, nocmenoBaTENbHOCT 4137646 4,0978265,
45707727 40322492 5,9907414,...

Ilporpamma F

00 BII 14 1 28 2 42 U
01 14 15 WNII9 29 X 43 Fsin
02 WHIIC 16 — 30 It 4 N2
03 9 17 119 31 F cos 45 X

.04 3 18 aneo 32 XY 46 UNOB
05 X 19 42 33 IIC 47 X

06 1 20 MO0 32 Fln 48 HIIA
07 + 21 02 35 |— 49 -+

08 1 - 22 IIC 36 2 50 ¢/l
09 KuUIg 23 I 37 X 51 Bl
10 XY 24 02 38 FYT 52 14

11 UNOn 25 WIIC 39 12

12 — 26 Fn 40 BII

13 B/O 27 X 41 45



(= B B - I -

-3
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Opnena Tpyroeoro HpacHoro SHaMeHH HM31ATeNLCTBO «Hayxan
T'1aBBasg pefaknus GU3MKO-MaTeMaTHdIeCKoR JIMTepaTypH
117074 Mocksa B-T7{, Jlennnckuit mpocuexr, 1§

4-a TROorpadua mamarenascTBa «Hayxam
©30077 Hosocudupck, 77, Crauucaasckoro, 25



