TEOPUA
BEPOATHOCTEMW



TEMA Ne10

CJITYYAUHDIE
COBbITUA




IMPEJIMET TEOPUM BEPOATHOCTEHN

Teopust BeposiTHOCTEH €CTh MareMaTA4yecKas  Hayka,
M3YYaroIas 3aKOHOMEPHOCTH B CJIyYAHHBIX ABJICHHSX.

CiyuaiiHoe fIBJIeHHE — 3T0 TaKoe fIBJICHHE, KOTOpoe NpH
HEOJHOKPATHOM BOCIIPOU3BEICHUH OJHOI0 W TOI0 ’Ke ONbITA
IPOTEKAET KAXK/IABII pa3 M0 pa3HOMY.

IIpumep. ITlogdpachiBaHre MOHETBHI: HACTOTA NOSIBJICHHS
repoa npudmxaerca k 1/2 .

K. IInpcon nopopacwsan monery 24000 pas,

BhInajgenue repoa 12012 pas.

w= 0.5005

24000



§ 1. OCHOBHDIE ITOHATHUA U OIIPEJAEJIEHNA

HCcXOIHBIM TIOHSTHEM TEOPHUH BEPOSTHOCTEU SBJISIETCS TOHS-
THE OMBIT (MCNBITAHNME, CTOXaCTUYECKUU SKCIIEPUMEHT ).

OnbIT (UCIBITAHUE) MOXET HUMETHh HECKOJIBKO HCXOJOB (pe-
3yJIBTATOB OIIBITA), B3AaUMOUCKIFOUAIOIUX JAPYT JApPyTa.

Onpedenenue 1. 3nemeHmapHbIM uUcxodoM (NN
aneMeHmMapHbIM cobbimuemM) Ha3biBalOT NMOOONA NpocTen-

WK (T.e. HeAENUMbIN B paMKax AaHHOro onbiTa) UCXOJ Orbl-
Ta.

OnpedeneHue 2. MHOXeCTBO BCEX ANleMeHTapHbIX UC-

X0J,0B Ha3blBaeTCs rMpocmpaHcmMeoM 3s1eMeHmMapHbIX Co-
6b1muti (ucxodoe).



MHOKECTBO HCXO 0B OIIbITA 06pa3yeT NMpOoCTPAHCTBO 3JICMCHTAPHBIX HCXO

CCJIM BBIIIOJIHCHBI CJICAYIOIIHUC TpG60BaHH${I

- B PC3VIIBTATC OIIbITa OJJUH U3 HCXO/0B 00s13aTEJILHO ITPOUCXOIHUT,
- IIOABJICHHUC OJHOI'O U3 HCXOJ0B OIIbITa HCKIIIOYACT ITOABJICHHC OCTAJIBHbBIX,
- B paMKax JaHHOI'O OIIbITa HCJIB3 pa3/ICIINTh SHGMeHTaprIﬁ HCXO/ Ha OoJiee Me

COCTAaBJISAIOIIHE.
MPOCTPAHCTBO YIEMEHTAPHBIX HCXOA0B 0003HAUaIoOT: £2,
JIEeMEHTAPHbIE MCXOABLI — ©,

JIEMEHT M NMPHHALJIEKHT 2. ® € €,

MHOKeCTBO {2 COCTOMT M3 3JIEMEHTOB @, (D, ..., My, ..., H TOJIBKO H3 HHX:
Q={w, 0y, ..., O, ..., s WK Q={0x}, i =1, ...,n, ..,

B HqaCTHOCTH, (2 MOXKET COACPIKATE KOHeYHOe YUCIIO SJICMCHTAPHBIX HCXOHOB.



PaCCMOTpVIM NnPpUMEPHI, MNOACHAKLLNE NMOHATUNE NPOCTPaHCTBAa
ANEMEHTAPHbIX NCXOA0B.

Npumep 1. TlycTb OMNbIT COCTOUT B OOHOKpamHoM rodbpackieaHuu

MOHEMbI.
[1Ba ANEMEHTAPHbIX NCXo4a:

BblNageHune ,repda" (MoxxHo 0603HaUNTb 3TOT UCXoA [, or UNn ®4) n

BbinageHue ,undppbl” (L, oy nnm oz ).
Takum obpasom, Q ={I, L}, Q={or,oy} wm Q={o4, oy}

Mpn ABykpaTHOM noAGpacbiBaHUM  MOHETbI (UM OAHOKPATHOM
noAGpacbiBaHUM [IBYX MOHET) MPOCTPAHCTBO 3/IEMEHTaPHbLIX WCXOAOB
GyneT, OUeBUAHO, COAEpXKaTb YETbIPE 3NeMeHTa, T.€. Q = {01, mp, ®3, O4}
Q = {orr, ory, Our,ouy }

rae, Hanpumep, orr — nosiBrieHne ,rep6a’ n Npy NepsoM, U Npu BTOPOM
noA6pacbIBaHNSAX.



Mpumep 2. MNpu ogHOKpaTHOM BpocaHMn UrparnbHON KOCTU BO3MOXEH
o000 N3 LWECTN aNeMeHTapHbIX UCX040B

{01, 2, ®3, ®4, ®5, Op}

roe ®,, i =1,6 o3HauyaeT nosBNeHMe i O4KOB Ha BEPXHEN rpaHn KOCTH,

T.e. Q2 :{(Di}, ! :1, cees 6, Q= {0)1, M2, M3, M4, M5, 036} .

rlpl/l ABYKPaTHOM 6pocaH|/||/| I/II'pGJ'IbHOI?I KOCTU KaXAbln U3 LUECTU
BO3MOXHbIX WNCXOA0B TMpU MNepBOM 6pocava1 MOXKET COYEeTAThCA C
KaXAdbIiM U3 LLECTU UCXOA0B NPKU BTOPOM 6DOCaHI/||/1,

T.e. Q={o,4,ij=1,..,0

rae o; — UCXoA orbliTa, NpU KOTOPOM CHaYala Bbinarno f, a 38TeMj
OYKOB.
= MNPOCTPAaHCTBO 3JIEMEHTAaPHbIX UCXOA0B {2 COAEPXKUT 36

ANEMEHTAPHbIX NCXOA0B



§ 2. CoObITUA, AeUCTBUA HaZ HUMU

OnpedeneHue 3. Jllobon Habop SnNemMeHTapHbIX UCXOAO0B, T.€. MPOU3-
BOSIbHOE MOAMHOXECTBO A NPOCTPaHCTBa areMeHTapHbIX MCX0A40B 2,
Ac Q, HasbiBalOT cobbIimuem.

CobbITA 0603HaYalOT NPOMUCHBIMU NTaTUHCKMMKN DyKBaMMK:
Al B']! C3 (LS |

OnpedenieHue 4. 3nemeHTapHble vcxoabl @;EA, koTopble aBRAOTCS
aNeMeHTaMn paccMaTpuBaeMoro nogmMHoxecTtsa (CoObITUA), HasblBatOT
aneMeHmMapHbIiMu ucxodamu, 6nazonpusmcemeyrowumu 0aHHOMY
cobbimutro, unu obpa3yrouwumu amo cobbimue.

OnpedeneHue 5. [oBopAaT, uto cobbiTe A npousowsio (UnNun
HacTynuro), ecrin B pesynbTaTe onbiTa  MoABUNCA Kakown-nmbo us

aneMeHTapHbIX NMCX0A0B @; eA.



NMpumep 4. [pu ogHOKpaATHOM BpOCAHUKN UrPanbHON KOCTU
Q={o;},i=1,...,6
rae o — 9NeMeHTapHbIM UCX0J, 3aKMoYaoWMACs B BbINageHUN | OYKOB.

PaccmoTpuMm crnegytowjne coobITUS:

A — BbINnageHne YeTHOro Ymucna o4KoB,

B — BbINnageHne HeYEeTHOro Yncra OYKOB;

C — BbINageHne Yyncrna ovKoB, KpaTHOTro TpeM. =
A={m, 04, 06} ,B={01, 03, ©s} nC={m3, 0} .

Onpedenerue 4. CobblTue, cocTosLLee N3 BCEX ANEMEHTapPHbIX UCXOA0B,
T.e. cobblTue, koTOopoe o06A3aTenbHO MPOUCXOAWT B JaHHOM OMbITE,
Ha3bIBalOT 0OCMO8EPHbIM COObIMUEM.

[ocToBepHoe cobbIThe, Kak U MPOCTPAHCTBO 3NeMEHTapPHbIX UCXOA0B,

o6o3HavaloT OykBON Q.

Onpedenernue 5. CobbiTUE, He cojepxallee HWU OQHOMo 3AfEMEHTapPHOro
ncxoga, T.e. cobblTMe, KOTOPOE HUKOrda He NPOUCXoAUT B AaHHOM OnMbITe,
Ha3blBalOT HEGO3MOXHbIM COObIMUEM.

HeBo3MOXHoe cobblTe 0003HAYaKT CUMBOSIOM .
Ba)Hoe CcBOUCTBO QU I: AcQ n 9cA




Mpumep 5. MNMpn 6pocaHnn urpansHONW KOCTU
JOCTOBepHoe cobbiTe — Hanpumep, BbiNadeHue XoTd Obl 04HOro ouKa,
HeBO3MOXHoe — BbINageHune 7 0YKOB.

HarngagHo npeAcTaBnsaoT cobbITUA B BUae Quaz2paMmMbl 3ilnepa —
BeHHa.

Bce MPOCTPAHCTBO 3MeMEHTapPHbIX UCX0A0B L2 — NPAMOYTONbHUK,

o Kaxablh 3reMeHTapHbIN Ucxoq
®j — TOUKa BHYTPWU NPAMOYTrOSibHUKA,
@ a Kaxagoe cobbltme A < Q —
HEKOTOpOEe MOAMHOXECTBO TOYeK
L STOro NPAMOYronbHNUKA.
TpakToBKOW  Anarpammbl 3unepa — BeHHa MOXeT CnyXWTb ONbIT €
BbpocaHMem crniyvyanHelM o6pasoM 4acTuubl B MPAMOYIonbHUK. Torda
SNEeMEHTapHbIN NCX04 ®»; —  STO rMonagaHne 4YacTuubl B TOUKY o
MNPAMOYTONbHNKA,

a cobbiTe A — B YacTb NPAMOYToJibHUKA, 3adaBaceMyro NoAMHOXECTBOM A.



ONEPALUW (QAENCTBUA) HAQl COBbITUAMU
(coBnaaarT ¢ onepauusammn Hag NoAMHOXECTBaMN).

Tabnuua ncxoaoB.

Al Q] D
+| |+

+ cobbiTHe MPOU30LNO
— cobbITne He NPOU30LNO

1. PaBeHCTBO cOObLITUMN

OnpedenieHue 6. [IBa coObITUA Ha3bIBAKOTCA paeHbLIMU, €CNA B pe3ynbTaTe
UCNbITaHUA OHK 06a NMBO NPOUCXOAAT, NMOO He NPOUCXOAAT:
A=B

A|B
+ |+

[eomeTpmdeckn: coBnageHme ouryp.
JNornyeckn: oagnHaKoBble BbICKa3blBAHUSA O CODBLITUSIX.



2. HecoBMeCTHOCTbL COObITUM

OnpedeneHue 7. CobblTna A n B HasbiBaloT HecoeMecmHbLIMU, NN
Herlepecekar WUMUCsH, eCnNN UX rlepeceydyeHue ABnaeTca He8O3IMOXHbLIM
cobbiTneM, T.e. ecrin A N B =0

[~
|
[

BFIpOTMBHOM criydae COObITUA Ha3bIBAOT cOMEeCMHbLIMU, NN
rnepeceKarowumMucs.



3. lNepece4vyeHue cobBbLITUN

OnpedeneHue 8. lMepecevyeHuem (npoussedeHuemMm) deyx cobbirmuti A u E
HasblBaloT cobbiTne C, npoucxogsuwee Torga W TOMbKO Toraa, Korae

OAHOBPEMEHHO npoucxoaat oba codbbiTa A u B,
T.e. cobbimue, cocmosujee U3 mex U moJjibKo mex ajiemMeHmapHbiX

ucxodoe, Komopsble rnpuHadnexam u cobbimuro A, u cobsimuro B.

[lepeceyveHue cobbiTni A n B
3anucblBaloT cneayrowmm odpasom:

C=ANB,< C=AB. @

Nornvyeckoe «WM»

A Bl A[B Q)

+




4. O6beaAnMHeHUe coObITUN

OnpedeneHue 9. O6beduHeHuem (cymmoli) deyx coboimuii A u B
HasblBalOT cobbiTve C, npoucxopsuwlee Toraa WM TOMbKO Torga, Korga
NPCUCXOAUT XOTH Obl 0AHC U3 cobbITUA A 1nin B,

T.e. cob6bimue C, cocmoum U3 mex sfieMeHmMapHbIX Ucxo0oe, Komophbie
npuHaodnexam xoms 661 00HOMY U3 NOOMHOXecme A unu B

O6teanHeHWe cobbiTvin A n B:
AuBo A+B

Nornvyeckn: «UNMA»

ABl A+B
2 ++| +
+ - +

—[+| +




AHanorn4yHo onpeaensawT NOHATUSA NPOU3BeAeHNA U CYMMbl COBbITUIN
Ans ndoro KOHeYHoro Yncna cobbiT N Aaxe Ana ©OecKoHeYHbIX nocre-
JoBaTenbHocTen cobbITUN.

Tak, cobbITne

1
AOAO004,=[]4 (4-4-.-4=[]4)
i=1 =1
COCTOUT U3 SreMeHTapHbIX UCX0A0B, NpUHaanexalwux BceM COObITUAM
Aia ieN,
a cobblTHne

ATA OO OA = |4 (A +A4,+[] +An=ZAI.)
i1 =1
COCTOUT 13 BreMeHTapHbIX UCXOA0B, NpUHaAnexXalux XoTa 6bl OgHOMY

ns cobbitnin A;, ieN.

OnpedeneHue 10. Cobbimna 4;, 4,, ..., 4, Ha3bIBaKOT fIOMapHoO Heco-
eMeCcmHbIMU (HenepeceKkarowiumMucs), ecnu

ADA =9, Vi,j=Ln, i#j.




5. JononHeHue coObITUA

OnpedenecHue 11. JononxeHuem cobbimus A (o6osHavator A) HasbiBatoT
cobbiTve, npoucxogsdllee Torga W TONbKO Torga, Korga He npoucxodum

cobbiTne A

Cobbitne A HasbiBaloT Takke
cobbiTeM, nIPOMUBONOOXKHbBIM

cobeimuro A.

Al4




6. Bknw4yeHue codbITUA

OnpedesnieHue 12. CobuiTe A ekmoyYeHo (coaepxutcda) B cobbiTne B,

4yTo 3anucbiBatoT A < B, ecnun nossneHne codbiTna A obasaTenbHO BneYveT
3a coboun HacTynneHne cobblTna B, nnu

Ka)XKO0blIl 3s1eMeHmapHbili ucxod o, npuHadnexawuu A, o6s13amesibHO
npuHadnaexum u cobbimuro B.

BkrnroyeHUe A ¢ B aKBMBaneHTHO paBeHCTBY AB = A.

s (D




lNpumep 6. TexHn4eckoe yCTpoUCTBO (TY) COCTOUT U3 m = 2 3MEMEHTOB.
B Teopun HaaeXHOCTW TrOBOPAT, YTO aneMeHmbl coeduHeHb! rnocrnedosa-
menbHO, ecnn TY npekpawaeT yHKUMOHMPOBAaTL MNpU OTKase Ioboro
SremMeHTa, U
coeQuUHEeHb! napanienbHo, ecrnn npekpawleHne hyHKLMOHUpoBaHUA TY Ha-
CTynaeT TOMBKO MpU OTKase BCEX M 3rIEMEHTOB.
YcrnoBHoe n3obpaxeHne nocriegoBaTternibHoro 1 naparnmnensHoro coegmnHe-
HUW NpUBEAEHbI HA PUCYHKE.
[lycTe C — cobbITHE, O3Havatowee
oTKas 1Y,

A - cobbITWe, O3HavaroLee OTKas
aremeHTa A; B - cobbITne, o3Ha-
YatoLlee oTKas aNeMeHTa B,
Toraa cobbiTna C, A B cBA3aHbI
COOTHOLLEHNAMM:

anspuc.1 C=A[]B B
anapuc.2 C=A[]B.

(]




§ 3. ANIFEBPA COBbITUN

Onpeoenenue 13. Anzebpoit cobvimuit A  nazvigarom maxoe

3AMKHYMOe MHOMCeCHB0, Ol KOMOpo2o Onpeoesenbvl  onepayuu
CTIONCEHUSA, YMHONCEHUA U OONOSTHEHUA.

1) ecau mogmHOkecTBa A € Au B e A

TO UX oObenuHeHne: Al[]lB € A

1 UX IIepeceucHue: A[]B e A;

2) ecim oMHOKecTBO A € A = Ae A

1 YO08Iemeopaouee YCio8uiM:
Qe A

e A

TO €CTh ajredpa coOBITHI CONEPIKUT IOCTOBEPHOE cOObITHE <2 U HEBOZMOXKHOE
cobbiTue .



OCHOBHBIE CBOUCTBA ANMEBPbI COBbITUN

1. A+B =B+A, — KOMMYTaTUBHOCTL OTHOCUTENBHO
AR =R CNOXXEHNA N YMHOXEHNA CODbLITUHI

2. (A+B)+C = A+(B+C), — ACCOLUMATUBHOCTb OTHOCUTENLHO
(AB)C=A(BC) CNOMEHNA U YMHOMXEHNA CODbLITUNA

3. A(A+B) =4,

— 3aK0H nornoweHunsa
A+ AB = A. =

Credcmsua us ceéoticms a12edpst codwvtmuii
b) A+& =A4A; A+Q=10Q
¢c) A= AQ=4

4. A(B+C)=AB+AC, — [AncTpubyTMBHOCTL O THOCUTENBLHO
A+ BC =(A+B) (A+C). CINOXEHUAWN YMHOXEHUA CODbLITUIA

5. A-A=0, A+A4=Q:

q A+A=A; AA=A

=4, T=0. Q=0.

m ]

6.
7. A+B=A-B . A-B =A+B. - CBOICTBO NBOWCTBEHHOCTM.




§ 4. BEPOSITHOCTD CJIVUAMTHOI'O COBBITH

Onpeoenenue 15 (punocoghcxkoe). BepoATHOCTL — HUCTIEHHAA Mepa cmenexu
00D eKMUGHOU 603MONCHOCIIL HOAGTEHUA COObLIMUAL
B coBpeMeHHOM MaTeMaTUKE BBOJUTCS HA OCHOBAHHHU aKCHOM.

1LAKCHOMATHYECKOE OIIPEAEJEHWE BEPOATHOCTH (o Kosimoropogy)

Onpedenenue 16 (akcuomamuuecxoe). Beposmuocmos cobvimus A —
HekoTopoe uucio P(A), koTopoe XapakTepusyeT Mepy BO3MOKHOCTHU
MOSIBJICHUSI DTOTO COOBITUS U YIOBJIETBOPSECT aKCHOMaM:
1. P(A)20 — BeposTHOCTH — HeOTpHIATSIbHAS (QYHKITHS
P(QQ) =1 — BeposTHOCTH JOCTOBEpHOTO COOBLITHUS paBHa 1.

2.
3. if A=B+C, B[J]C=< = P(A)=PB+C)=P(B)+ P(C)
4. if A=-B = P(A)=P(B) - akcuoma 0qH03HAYHOCTH.

3ameuanue. AkcHoMa 3 pacupocTpaHseTCs Ha JIF000e YUCII0 TTOMAapHO
HECOBMECTHBIX COOBITHI:

if A=A1+Ayt.. +An, AjJAj=T = PA)=PA+AY+.. +Ay) =
P(A1) + P(Ay) + ...+ P(Ap)



CBOICTBA BEPOSITHOCTH

1. P(A)=1-P(A) .
JlokazatennetBo: 1o cBoiicTBY anre6pnl loruku A+ A=0Q; AA=.

Ha ocnoBanmm 2 (P(€2)=1) u 3 (P(A)=P(B)+ P(C)) akcnom nmeem
P(A+ A)=P(A)+P(A)=P(Q) = P(AFP(Q) -P(A) =>P(A)=1-P(A).

2. P(D)=0.

JlokazarenbcTBO: Tak kak P(C2)=1 wu

:>P(®)(1=)1—P(5)=1—P(Q)=0

Q=g

3. Vcobritua A: 0SP(AL 1.
JlokazarennctBo: Mexons uz 1 akcromsl onpezeienus 16: P(A)>0u P(A) >0
C apyro# ¢cTOpoHbI, HA OCHOBaHHHU 1 CBOMCTBa

P(A)=1-P(A)<1 = 0<P(A)<1




YACTOTHOE OIIPEAEJIEHHUE BEPOATHOCTHU

IIycts mpoBEACHA CCPHS U3 N OMBITOB, B KAXKIOM H3 KOTOPBIX
MIOSBJIICTCA HUJIU HE TOSBIACTCI COOBITHE A .

Onpeoenenue 17. Yacmomoii coovimusi A B JaHHOU cepuu
ONBITOB HA3BIBACTCS OTHOILICHUE YUCA M OIMBITOB B KOTOPBIX
MOSIBUJIOCH COOBITHE A K OOIIEMY YHCITY OIIBITOB:

W=P*4)="
n

1. P(A)>0 P*(A)=m/n >0

2 P(Q) =1 P*(A)=n/n=1

3. if A=AHA, A[JA, =0 =

P*(A) = P*(A;+Ay) = (m; +my)/ n=m, /n+m,/n =
P*(A)+ P*(Ay)




§ 5. OCHOBHBIE TEOPEMbI TEOPUI BEPOSITHOCTEI

TEOPEMA CJI0KeHHsI BePOATHOCTeH. [l moGhIx cobbiThii A . B € {2 BepHO

[P(4+B)=P(4)+P(B)- P(4B)]

VCJOBHAS BEPOSITHOCTH 1 BEPOSITHOCTH ITPOU3BEJTEHIUS COBBITHI

Onpedenerue 18. BepoaTHOCTb COOBITUSA A, BHIYHCIICHHAS TPH YCJIOBHH, YTO HMETIO
MECTO JIPYyTroe coObITHE B, Ha3hIBaCTC Y C/I06HOIU 6epoantHocHiblo cobsimun A.

Obosnauenue yenosnot eepoamuocmu cobvimua A: P(A | B)

Brruucisieres mo gpopmyie

Onpedeﬂeuue 19. HB& COOBITHSA HA3BbIBAIOTCS HezasucuMmubimi, CCJIH BCPOATHOCTD
OAHOT'O U3 HUX HC 3aBHCHT OT TOI'O, IIPOHU30LLIO APYIOC COOBITHE HJIH HET.

P(A)=P(A|B), P®B)=P B |A).

Venosue nesasucumocmu cobsmun A ot coGwrua B: | L (A| B ) =P (A)

Venosue sasucumocmu  cobsimun A ot coboirus B: | (A‘B) # P (A)




TEOPEMA ymuosxenns BeposiTHocTell. J[i1a /mo0ObIX coObITHi A , B € Q

P(AB)=P(A|B)-P(B)=P(A)-P(B|4)

Caencreus

1. Onpedenernue nezasucumocmu coobiTui A u B: P(A-B)=P(A)-P(B),

2. Jlna nezasucumoix coObITHH Aj. I (HA;) :HP (Ai)
=1 i=1

TEOPEMA Ecmau coOvituss A u B — He3asucumst, 10

e A u B — nezasucume,
e A u B —mnesasucumo,

e A u B —nezasucumot.



§ 6. 2JIEMEHTbBI KOMbMHATOPHNKHN

OcHoBHas popmy.ia koMOuHaTopukn IlycTh maHbl k rpynn 3IeMEeHTOB
[IycTh i-51 TpyMmIa COCTOUT U3 H; SJICMEHTOB
Toraa umcio cmocoGoB BHIOPATh MO OJJHOMY RJIEMEHTY M3 KaXKJAOH TPYIIIHI paBHO

N =n, DhD .. an
Yuc10 pasme!!!eﬂnifl minno k (BbI60p % DIIEMEHTOB H3 71 C YUYETOM HX IMOpAJKa )

0e3 MOBTOPEHUH C MOBTOPEHHUSIMH

k_ . n! k _k
AF = n-(n=1)-] -(n—k+l)—(n_k)! (An ) =7

YucJ10 nepecTaHOBOR H3 # 3JIEMEHTOB (paBMCH_[eHI/[ﬁ H3 71 110 7, T.C. IIPH k= n)

0€3 MOBTOPESHHHI C MOBTOPCHUAMH
n!
Pn:n' Pn(nla nza "'9nk)= ) ) )
mleny e en !

Yncjio couerannii u3 # mo_k (BBIOOp k 57eMeHTOB U3 71 6€3 yUeTa UX MOPSIKA)

0e3 MOBTOPECHUHN C IOBTOPECHUSMH

!
Ck’ — n: ( k ) — k
Tk (n=k)! C”’ TIOBT. C”+k_1




KITACCHYECKAJ BEPOJATHOCTD

Onpeodenernue. CoObITUsI A U B Ha3bIBalOTCS PABHOBO3IMOKHBIMH, €CIH HX
BEPOSATHOCTH paBHEL P(A) =P (B).

Onpeoeierue. ECIU ONBITY COOTBETCTBYET npocTpad cTBo () aneMeH TapHBIX
HCXOHOB ©;, IS KOTOPBIX
1) uHCIO 3neMeHTapHBIX HCXOM0B (O; — KOHEeYHOe,

2) Bce ®; — paBHOBO3MOXHBIE: p(@1)= ...=pl(og),
TO TOBOPAT, 9TO onbtmyma()sw aAemci 6 K'1aCcCU4ecKyro cxemy (I/I.TIH CXEMY
CIIy4aeB).

Onpeodenexnue.  PaBHOBO3MOKHBIE 3NeMeHTapHbIe COOBITHA (HCXOMIBI) O ;
HA3BIBAIOTCA CIy4aaMu WIH HLAHCAMU.



KJIJACCHYECKAA BEPOATHOCTD

OIIbIT, YIIOBJIGTBOPSIIOIIIHﬁ YCIOBHIO PABHOBOSMOXKHOCTH JJIEMEHTAPHBIX HCXOIOBE,
Ha3bIBAIOT «KIACCHYECKOH CXeMOMy.

ITycte N — o01iee YHCIO PpaBHOBO3MOKHBIX 3JIEMEHTAPHBIX HCXOHOB B 2.

N2 — 4HCIIO 3IeMEeHTapHbIX HCXOI0B, 00pasyromuxX coObITHE A (IUTH, KaK
TOBOPAT, QNaronpUATCTBYIOIINUX COOBITHIO A.

Onpeoenerue 2.1. BepoamHocmsro coOstmuA A Ha3pIBaXOT OTHOIIEHHE YHCIIA

Ny GnaronpHATCTBYIOMIMUX COOBITHIO A 3IeMeHTapHBIX HCXOIOB K o0meMy

4iCITy N PaBHOBO3MOKHBIX 3JIEMEHTAPHBIX HCXOIOB:
N
P(A)=—2
N
TlaHHOE OIIpe IeJIeHHEe BePOSTHOCTH COOBITHSA IIPHHATO HA3hIBAThH KI1aCCHYECKHM

OIpenene HHEM Be pOATHOCTH.
3amevyanue. Hapsany ¢ Ha3BaHHEM «KIacCHYecKas cxeMay
HCIIOJNIB3YIOT TAKKE Ha3BaAHUS « CITyYallHbI BBIOOD», «PAaBHOBEPOSATHBIN BEIOOD»



2.3. leomeTpuyeckoe onpeaeneHnue BEPOATHOCTU

[eomeTpuyeckoe onpegeneHne BepoATHOCTH 0boDLaeT Knaccu4yeckoe Ha
cnydail 6ecKOHeYHO20 MHOXXecmea a5ieMeHmap Hbix ucxodoe Q)
Korga (2 —nogMHOXecTBO npocTpaHcTBa R (YucnoBoi npamMon),

R? (nnockoctn), R" (n-MepHOro eBKNUAOBa NPOCTPAHCTBA).

B npocTpaHCcTBE R B Ka4eCTBE NOAMHOXECTB OyAEM pacCcMaTpMUBaTbL NULLBb NPOMEKYTKA UMK
nx obbeAWMHEHMA, T.€. NOAMHOXECTBA, KOTOPbIE UMEKT ANUHY. B NnpocTpaHcTBE R™ — TE
NOAMHOXECTBA, KOTOPbIE UMEKT NNowaab, U T.4.

B 3aBHCHMOCTH OT TOro, KaKoMY IpOCTPaHCTBY NpHHAAIEKHAT ():
Mepa p(A) moaMHOKecTBa A

BR: 1(A) —anHHA,

BR: p(A) — niromansn

B R’ (R"): p(A) — odbem (0600meHHbIH 00BEM)

ITpocTpaHCTBO 3eMeHTapHBIX HCX0AoB () HMeeT KOHEUYHVIO Mepy, a BepOSTHOCTb
NONajaHug ., CIIYYaiiHO OpomeHHOH" TOUKH B m000oe noaMHOKeCTBO ()

IpONOpPIHOHANbHA Mepe 3TOrO NOAMHOXKEeCTBA H He 3aBHCHT OT ero PacHOoIOKeHH I H
¢opMbL. B 3TOM CciTy4yae roBopAT, 4YTO pacCMaTpHBaeTCs ,,FeoOMeTpHUecKas cxema" HIIH

,TOYKY Hayaady OpocaroT B obnacte ().



Onpedenenue Tpoiky (€ @ P), cocToamyo U3 IPOCTPAHCTBA IEMEH TAPHBIX

ucxonos Q ¢ o-anredpoii cobwiruit @ u onpenenenroi Ha QBepoarHocTH P,
Ha3bIBAIOT 6EPOAMHOCMHBIM NPOCMPAH CIMEOM.

P opMy.JIa OTHOH BEPOATHOCTH
[TpeamnonoXuM, YTO B pe3yJIbTaTe ONbITa MOXEeT NPOH3OHTH OJHO H3 N COOBITHH

H 12 H > jasaie H n, KOTOpbI€ VAOBIETBOPAIOT CIEAVIOMIHM ABYM VCIOBH IM:
1) oHH gBIMIOTCS NONapHO HecopMecTHRIMH, Te HiNH;=C mpui =j

2) x0T OBI OOHO H3 HHX 0043aTENBHO JOJDKHO P OH 30H TH
B PE3VIIbTATeE OIbITA, ADYVITHMH CJIOBaAMH, HX OGBQHHHGHI{E €CTb JOCTOBEPHOE COGBITHG;
I.€. Hl UH: U"'UHP_ =UH-. = Q

m=l

Onpeoenenne CoObITHS H,.H,.....H, VIOBIETBOPSIOIIHE VCIOBHAM 1 H 2,
Ha3bIBAIOT ZUNOME3AM.

Ecnu coObITHS VAOBNETBOPSAIOT BTOPOMY H3 ABYX
VKa3aHHbIX TpeOOBaHHH, TO HX COBOKYIIHOCTh Ha3bIBAIOT NOIHO U
epynnoi cobermud. T akuM o0pa3oM, THIOTe3bl — 3TO NONapHO
HEeCOBMECTHbIe COOBITHS, 0Opa3yIolIHe NONHYI0 IPYINY COOBITHH.
BBIYHCIICHHH Oe3YCIOBH O BEepOSATHOCTH COOBITHS A .



H Mw
%




P opMy.JIa NOJTHOH BEPOATHOCTH

Onpeodenenue CoObITHA H,,H,,....H, VAOBIETBOPAIOIIHE VCIOBHAM 1 H 2,
Ha3bIBAIOT ZUHOME3aAMU.

Ecnu coObITHS VAOBNETBOPSIOT BTIOPOMY H3 ABYX VKa3aHHBIX TpeOOBaHHH, TO HX
COBOKVIIHOCTb HAa3bIBAKOT HOJIHOU ZPYNNOU COObIMUH.

TaxuM 00pa3oM, THIOTE3bl — 3TO NONAapHO HECOBMeCTHbIe COOBITHS, 0Dpasyiomue
MONHYIO IPynny COOBITHI.

Teopema IIyCTh ANg HEKOTOPOrO COOBITHA A H THIOTE3

H\.H,.....H, yspectan PAH L. PCH, ). .P{H.).

u P(A|H,),P(4|H,).....,P(4|H,). Torna 6e3ycnoBHYI0 BEPOATHOCTh
ONpenenstoT no hopMyie

P(4) = P(H,)P(4|H,)- P(H,)P(4|H,)-...- P(H,)P(4 | H,)

KOTOPVIO Ha3bIBAIOT HOPMY. 104 NOIHOU 6EPOAMHOCHIU.



dopmyana baiieca

IlycTh mo-npexHeMy HEKOTOPOE COOBITHE A MOYKET NPOH3O0HTH C OTHHM H3

COOBITHI, H,H,[.d, 00pa3yIOLIHX NOJHYIO CPynny
NONMAPHO HECOBMECTHBIX COOBITHH, HA3BIBAEMBIX, KAK VK€ 0TM €4 aJI0Ch,
runore3amu. Illpeanoso:kum, 4T0 H3BECTHBI BEPOSITHOCTH

runores P(H,),P(H,)[] .P(H,), H4YTO B pe3yJibTaTe ONbITa COObITHE A

MNPOH30LIMO, T.C. NOJYICHA JONNOJHHTC/IbHAS anJopmauml.

Kak ,,u3mMmeHsITCA" BepPOSITHOCTH FHIIOTE3, T.€. UeMY OVAYT PaBHbI YCJOBHBIE
BEPOSITHOCTH

P(H | A, P(H, | D, . P(H, |4
€CJIN H3BECTHBI TaKKe YCJIOBHbIE BeposiTHOocTH P(A | H ), P(A| H,),[] ,P(A|H )
coObITHSI A? JI/151 0TBETa Ha YTOT BONPOC HCNOJIB3VIOT CJACAYIOUYIO TEOPEMY.

Teopema. Ilycth i HEKOTOpOTO cOOBITHA A, P(A) > O,
wrumores  F1-H500 S H, wpeeram  P(H ), P(H,).0 .P(H,),
P(A\H),P(A|H,)),[]1.P(A|H ) ToraaycioBhas BeposiTHOCTE

P(Hz | A):« 1= I;D -1 onpepensiercs dopmynoii Baiieca

P(HZ|A):P(H5]))]:;‘;1|Hf), i=10,n




