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Ota KHUTA SBISAETCS PEIPUHTOM OPUTHHAJA, KOTOPBI MbI CO3[aM CHEIUATBLHO
nuist Bac, WCTonb3ys 3allaTeHTOBAaHHBIC TEXHOJIOTHH TTPOU3BOJICTBA PETPUHTHBIX
KHUT U TI€YaTH 1Mo TPeOOBAHUIO.

CHavana MBI OTCKaHHPOBAIM KaXXIyl0 CTPAHHUILy OpPHUTHHATA 3TONH PENKON KHUTH
Ha Ipo(heCCHOHANTBEHOM 000PYIOBaHUH. 3aTeM C IIOMOIIBIO CIELHaNbHO pa3pabo-
TaHHBIX IIPOrPaMM MBI IIPOU3BEIIN OUYMCTKY M300pa)KeHHs OT ISTEH, KIISIKC, Iepe-
rHOO0B U TOMBITAINCH OTOENNTH M BEIPOBHSATH KaXIyI0 CTpaHHIy KHUTH. K coxa-
JICHUIO, HEKOTOPBIE CTPAHUIIBI HEeNIb3s BEPHYTh B H3HAYAIBHOE COCTOSHHE, U €CITU
nx OBUIO TPYIHO YMTATh B OpPUTHHAJIE, TO ke IpH IU(POBOM pecTaBpaluyl HX
HEBO3MOXKHO YITyUIIHTh.

Pa3yMeeTc;{, ABTOMATU3HWPOBAaHHAA NPpOrpaMMHast 06pa60T1<a PECIOPUHTHBIX KHUT —
HE CaMO€ JTYYIIEC PEIICHUE 11 BOCCTaAHOBJICHUS TEKCTA B €T0 IIEPBO3JAHHOM BHUIEC,
OJIHAaKO, Hallla HeJib — BEPHYTb YUTATC/IIO TOYHYIO KOIINIO KHHUI'U, KOTOpOfI MOXKET
OBITh HECKOJIEKO BEKOB.

IToaTOMy MBI IpPEAyNpPEXIAEM O BOBMOXKHBIX MTOTPEMIHOCTSIX BOCCTAHOBIEHHOIO
PENpUHTHOIO U3AaHus. B WM31aHMM MOTYT OTCYTCTBOBAaTb OIHA WJIM HECKOJBKO
CTPAaHMI] TEKCTA, MOT'YT BCTPETUTHCS HEBBIBOAUMBIE IIATHA M KIIKCHI, HAIIIMCH
Ha TMOJISIX WIIM MOJUEPKUBAHUS B TEKCTE, HeUUTaeMble ()parMeHThI TEKCTa HJIH 3a-
ruobl crpanull. [Tokynars wim He MOKynaTh nogo0HbIe H3aHus — pemmars Bam, Mbl
JKE JIETaeM BCE BO3MOXKHOE, YTOOBI PEAKNE U IICHHBIE KHHUTH, €Ill¢ HEAaBHO yTpa-
YECHHbIE U HECIIPABEUIMBO 3a0bIThIE, BHOBb CTAJIM IOCTYIHBIMU JUIsl BCEX YHTATe-
nen.

ﬁ(epvm KHmxHbIN PeneccaHc

www.samizday.ru/reprint






YACTD TIEPBASI
OCHOBOMNOJIOXXEHUSI TEOPUHU BEPOSITHOCTEWN.

F'1TABA NNEPBAY

OCHOBHBIE CBOMCTBA U ONPENEJIEHUE MATEMATHYECKOM
BEPOSAATHOCTH

1. Han6ornee o6biuHas M BaxHas TEOPETHYECKas CXeMa, KOTOPOH Mbl
NO/AL3YeMCA N NMO3HAHHS BHEWHEro MMPa M I/l TPE]BMIEHHS OTHeJb-
HHX (AaKTOB. COCTOMT B TOM, HYTO Ha OCHOBAHHH NpEJIIECTBYIOIIETO
OMbITA YTBEDXKIAETCH NOCTOBEPHOCTb HACTYIIEHHS COOBITHS W H3BECTHOrO
Kiacca A, eCliu OCYUIECTBIEH HEKOTOPhI onpeaeneHHbI KOMIIIEKC Y CIOBHH
@, KakoBbl Gbl HH GbUIH NpOuYKeE 06cToATeNbCTBA. [T0CKOMBKY B JaHHOM KOH-
KPETHOM OnuITE COGMIOAEHB! YCIOBHS &, HACTYMMeHHe (dakTa A HeusbexHo.

B nanbuefliueM HaM TpHAETCS €lle PacCMOTPeTb B CBETe TeOPHH
BEPOSTHOCTEH, HAa YEM NOKOMTCS H HAaCKOJIbKO O60CHOBaHa 3Ta YBepeH-
HOCTb, M Mbl YBHIWM, 4YTO a6COJIOTHOH [0CTOBEPHOCTHIO HallH
NpeiBHACHHS O XOIE€ pealbHbIX ABJIEHHH HHKOrJa He MOryT 06Janath;
HO TIOKA HAM HeT HaJO0GHOCTH HA STOM OCTaHABJIMBATHCHA. 3aMETHM JIHUlb,
4YTO NpEeNNonaraeMbii HaMy 3aKOH, CBA3mBaoWM# kommieke a ¢ dax-
ToM A, TOJAbKO Toraa OyAeT NMPAKTHYECKH NOJe3eH, eCNH COBOKYNHOCTh
YCNOBMH @ HE CAMIMKOM CJIOXHA ¥ He CIAHWIKOM TPYIHO NoAnaeTcCs
HaGJIONEHNIO; €C/IM, HATNPOTHB, HEYJIOBMMOE H3MEHeHHe YCNOBHH ONbITA
BJeyeT 3a COGOH NPOTHBOMOJOXHBIA Pe3y/AbTaT, eCiH, Jaxe TPH CaMoi
COBEpILEHHO! TeXHHKEe, BPEMs, HYXHOE IS HCCIeNOBaHHS TOrO, COGMIO-
IeHb JIM YCJIOBHS @ WIH HET, NPEBHILAET NPOJOIKHTENbHOCTh ONbITA, ~—
TO TaKo# 3aKOH OKa3biBaeTCsi HENPUTOJHbIM AJIs TpeABHAeHHA (akTa A,
KOTOPHI Mbl HasbiBaeM TOraa ciyyahHeiM. XOT ONBITHL 3TOTO posa
MaJo pacnpocTpaHeHsl B Ja0opatopusiX, HO B TNPAKTHYECKOH XXH3HH
MOYTH H¥ OAMH HAII IOCTYNOK He MOT O ObiTh COBEPIIOH, eCi# Bn
Mbl XOTend 3HaThb C Ge3yCIOBHOH JOCTOGBEPHOCTbIO, 4TO COOAI0AEH
BeCh KOMIVIEKC YCJIOBHiH, ofecneunBalomidd HACTYIVIEHHE HYXKHOIO
HaM ¢axra: Mbl OOBIYHO He BBHICKAKMBAEM kad YJHIYy M3 OKHa,
HO TPEeAnoYNTaeM CIHYCTHTLCH N[O JIECTHHIIE, XOTA M 3[€Ch MOXHO yNacThb
1
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2 OCHOBOTNOJIOXEHHS TEOPHH BEPOSITHOCTEH

H pa3GHTbCH Ha-CMEPTb, MEXIY TEM KaK NpLDKOK M3 OKHA He BCeraa
cmepresied. [TocTymas Tak WiH HHauye, Mbl DYKOBOACTBYEMCH He YBepeH-
HOC1bI0 B HACTYIVIEHHH OTIpee/IEHHOr0 pe3ysbTata, a CO3HATENbHOMH
WIH WHCTHHKTHBHOH OLeHKO# ero seposTHoCTH. Takum o6pasom, roBops,
4yTO HeKoTOpbifh daxt A cayyaeH, T.-e. He MOXeT OBITb MpeacKa3aH
¢ 6e3yCclOBHOH YBePEHHOCTHIO. Mbl HAa 3TOM He YCNOKaHWBaeMmcs, a CTpe-
MHMCS BBECTH BMECTO CJ/HLIKOM YCJIOXHMBIUIETOCH KOMIIEKCA d, H3 KOTO-
poro A BbiTeKkaeT Bcerna, Takoit Gosee TPOCTOH KOMILIEKC YCIOBHH
B, npn HanMuME KOTOPOTO B [JAHHOM OmbITE HACTyniewue akra A
MMEEeT OTpeeieHHYI0 BepOSTHOCTb. [Ipu 3TOM, TMOKa peyb HIeT TONbKO
06 OTHEeNbHOM KOHKPETHOM OrbiTe, OCOGEHHO BAaXHBI Te CJyuyaH, KOTa,
KaK B BHIIEYKa3aHHOM TNpHUMepe, HACTYIJIEHHIO PacCMAaTpPUBAEMOro
COOLITHS NMPUNHCHIBAETCA OYEHb. 6OJbLIAA MM OYeHb Masiast BEPOATHOCTS,
NoApasyMerass MOJA 3THM, 4TO (QAKTHl OYeHb BEPOATHHIE MPOHCXOAAT NOYTH
BCErna, a MajoBepPOsiTHbie — MOYTY HHKOrja.

Teoprsi BeposATHOCTE!, NalOUIAA MpPaBHIA N/5 BbIYUCACHHS BEPOATHO-
cTe#i OHMX COGBITHH, KOIZA H3BECTHbl BEPOSTHOCTH HEKOTOPHLIX NPYTHX,
UMeeT ONHOH K3 TIJaBHHX CBOMX LeJei YCTaHOBJAeHHE TAKHX (PAKTOB,
BEPOATHOCTH KOTOPHIX OueHb BeJHKH; MO3TOMYy B TOM OOCTOSTENbCTBE,
yTo 3TH TOCAeaHHe (aKThl B NeHCTBUTEILHOCTH HOYTH BCeraa ocyuie-
CTBASIIOTCS, MOXHO BH/1€Th 3KCEPUMEHTAIbHOE NOATRePXIeHHE OO BHEKTHB-
HOH TPaBHIBHOCTH OOUIMX DPEMIIOCHIIOK, JeXKalUMX B OCHOBE TEOPHH
BepoATHOCTeR. BMmecTe ¢ TeM W BCAKas ClelnManbHas CXema TEOPHH
BEPOATHOCTEH, CAyMauas /1S ONUCAHHA MM OGBACHEHHS onpele/aeHHOH
FPYNnbl  SBAEHH{, MOXET CYHTaThbcA OODBEKTHBHO COOTBETCTBYIOMIEH
IeHCTBHTENBHOCTH TOTAA M TOJALKO TOINA, KOrjaa «¢akThi, TEOPETHYECKH
obnanaioue oyeHb OOJBIIOH BEPOSTHOCTHIO, HA CaMoM Jeje OcCylle-
CTBASIIOTCA TMOUTH BCeria.

2. OcHoBHoe jnomylleHHe TeOpHU BepostHOCTed (mocrtynart cy-
HIeCTBOBAHHS MaTeMaTHYeCKOH BepPOATHOCTH) COCTOMT
B TOM, YTO CYHIECTBYIOT TaK#e KOMIJIeKCH YycioBufi B, Kortopeie (Teo-
peTHYeCcKkH No KpaéiHeil Mepe) MOryT ObiTh peann30BaHbl HEOrpaHHUYEHHOE
YHC/IO pPa3, NPHU HAMHYHOCTH KOTODHIX B JIdHHOM ONbITeé HAacCTYyIJe-
Hue ¢akta A uMeeT OmpeneEeHHYW BEPOSATHOCTD,
BHIPAXKAWIYWCA MaTeMaTHuyeckum ducaom Takum o6pa-
30M, eciM ¢akT B rTakke o6namaeT npu COOTBETCTBYMOLIHX YCIOBHAX
onpefeleHHOX BEPOATHOCTBIO, TO BCerAa HMeeT MeCcTO OAHO M3 Tpex
COOTHOUIEHHH:

gep. A==sep. B; ecp. A> sep. B; sep. A <sep. B.



OCHOBHBIE CBOHCTBA M ONPEINENEHHUE - MATEMAT. BEPOSITHOCTH 3

Tak xe, KaK M B Cjy4yae 3aKOHOMEPHBEIX CBi3eH, O KOTOPHIX Mbl FOBO-
PHIM BHAuaje, OMLIT HUMeeT pewaniyi rojoc B BONPOCE O TOM, BO3-
MOXHO JH TNIpH OcymeCTBJIEHHH JAHHOr0 KoOMIviekca yCJIOBPlﬁ B Hn noJ-
HO{l HeoNpee/NeHHOCTH TPOYHX OOGCTOATENbCTB npHMHcaTh (akTy A
onpeneneHnyto BepPOATHOCTb. OnHOR M3 BaxHefwux uened NPUKAALHOH
TeOPUH BepPOATHOCTEH, WIM CTATHCTHKH, HMEHHO M SIBISETCH YCTaHOBJE-
HHe a posteriori, Npu NMOMOILM NPHMEHEHUs COOTBETCTBYIOUIMX MaTe-
MAaTHYECKHX TeopeM, COBMEeCTHMO JH C HAGJIONCHHBIMH CTaTHCTHYECKHMH
JaHHBIMH JIONYIEHHE, YTO B pAJE ONBITOB, Tle GBIIH OCYHIECTBAEHbI
M3BECTHBIE ONMHAKOBHIE YCIOBHs B, haKT A umen onpejeneHHylO mO-
CTOSIHHYI0O BepOATHOCTh. TakumM o6pasoM MOXHO, HanpuMmep, CYUTAThb
JOBOJILHO TOYHO NPOBEPEHHBIM 3KCNePHMEHTANbHO, YTO NpH OpocaHHH
C JOCTaTOYHOH BBLICOTH CHMMETPDHYHO CJE€NaHHOH HrpajbHOH KOCTH
NOsIB/IEHHE HA BepXHe# ee TIpaHH ONpele/eHHOro 4McjIa OYKOB HMeeT
BO BCeX OINLITAX TY XK€ CaMyio BepPOATHOCTb. C Gojee CrenHabHbIMH
CTATHCTHYECKHMH TPHMEPaMH 3TOr0 poja MHl BCTPETHMCS B JaJbHEHILEM,
M HAa HHMX HaM IOKa He3auyeM OCTaHaBIMBaTbCA. Ho caedayer 3amMeTHTh,
YTO BO MHOIHX TIPOCTHIX  OMbITAX — MeXLY NPOYMM B OOLIYHHIX
Hrpax B KapThl, KOCTH, JIOTO H T. I.— Mbl 6€3 BCAKUX CTaTHCTHYECKHX
Habnofenuit ycmaTpuBaeM a priori, 4TO HEKOTOpbe pe3yabTaThl A
¥ B jaHHOrO onbiTa CilefyeT NPU3HATh PABHOBEPOSI THH MU (PaBHO-
B803MOXHBIMH), T.-€. MMEIOIUMHU paBHble BeposiTHOCTH. OCHOBaHMeM Aas
3TOTO CYX/IEHHs CHYXHT B GOJBLIMHCTBE CNy4aeB CHMMETpHS, 4 HMEHHO
NONyUIEHHe, YTO MPH CaMOM BHHMMATeNbHOM aHa/in3e (PAKTHYECKHX YyCJIO-
BHH KaXJIOro ONbITA HeMb3s YKa3aTb HH OJHOTO OOCTOSTeNbCTBA, KOTO-
poe HywHO Ob0 Obl M3MEHHTb B TOCTAHOBKE OINBITA, €CAH Obl MbI
B3aHMHO 3aMeHHMIH Ha3BaHus (aktoB A u B. Hanpumep, 'TiiaTe/lbHBIM
i AOOpPOCOBECTHBIM IT€PEMELIMBAHHEM KapT TMOJHOH KOMOIbI Mbl JOCTH-
raeM — WIH 0 KpaiiHeil Mepe OJHHAKOBO Iepej KaXN0H HIpod CTPEMHMCS
IOCTHTHYTb — TIOJIHOH HE3aBHCHMOCTH B DACNONOXKEHMH KAapT OT HX
3HAYeHUs. WM MACTH, TaK, 4TOObH OOGBEKTHBHO YUHTbIBAEMbIE YCIOBHS
npeacTosiie#t Hrpol He HM3MEHWIHCh OT TOro, Ha30BEM JH Mbl KO3bl-
pem (T.-e. MPHBHIETHPOBAHHOH B KaKOM-HHOYAL OTHOLIEHHH MACTbIO)
OyOHOBYI0 MIM Kakyw-HHOyQb [DYryil0 MacTb; 6.7arofiaps yKasaHHOMH
CHMMETPHH TIPH BbIHUMAHHM KapThl U3 KOJOIbI CYHTAIOT OIHMHAKOBO
BEPOATHHIM MOfAB/ICHHE GYGHOBO! MAacCTH M KaKOH-HHOYAb APYTro#t, HANpH-
mep Tpedosoii. TOYHO TaK Ke, €ciM B ypHe MMEETCS HeCKOJbKO
nepeHyMELOBAaHHBIX LIAPOB, He pAs/HYHUMBIX HA OLIYNb H THATeJIbHO
TiepeMeLIaHHbIX, TO (pnanqecxne yCT0BUsA OIMKITA BHIHUMAHHUA mapa CHUM-

1%



4 OCHOBOIIOJNIOXKEHHS TEOPUH BEPOSITHOCTEH

METpHUYHBI [0 OTHOLIEHHIO K JIOOBIM HOMepaM, H INOSBJIEHMIO LIapa.
C OHHUM HOMEPOM Mbi IPHITHCHIBAEM Ty K€ BePOATHOCTDb, YTO M MOABIE-
HHIO 1apa CO BCSKHM JPYTHM.

YKazaHHsle NDUMEPb, MO OTHOWICHHIO K KOTODHIM BCE CAeICTBHS
TEOPHH MOXHO CUMTATh SKCHEPHMSHTAILHO NPOBEPSHHBIMH, SBASIOTCS
THNUYHBIMH 06DAa31aMK ONHLITOB, NMPH KOTOPHLIX COOTBETCTBYIOUIHE (PaKTHI
MMEIOT ONpeJeNeHHYI0O BEePOATHOCTb. TakuM 06pa3oM YTBepKAeHHE, YTO
HeKOTOpbIH (akt A (mpH ombitax, rie COGIIOAEH ONp2neleHHbil
KOMIJIEKC yCnoBHi ) HMeeT K3BECTHYIO BepPOSITHOCTb, @ HMEHHO Ty Xe
CaMyl0, YTO M TIOABAEHHE JAHHOIO 1APA B ONpeNe/ieHHOM OTfbITe C YPHOI
BHUIEYKAa3aHHOTO o06pa3ua, 0O3HayaeT, YTO OODBeKTHBHblE YCJOBHS OIS
BO3HHKHOREHMS B pAacCMAaTPUBAaeMblX ONBITAX (akTa A pPaBHOLIEHHbI
MO. CYUIeCTBY YCHOBHAM, OCYLIECTBASEMBIM B COOTBETCTBYIOILEM CXEMa-
THYECKOM OTLITe C INAPAMH.

HanpuMep, ecnu Mbl FOBODHM, YTO TIPH HEKOTOPSIX OMNpeleneHHOro
pola ONeITaX BEPOSTHOCTh HACTYIUIEHHS COOMTHA A paBHAa BEPOATHOCTH.
u3BJleYeHHs JAHHOrO 1Iapa M3 yPHH, B Kotopo#t Haxomarcs 100 onu-
HaKOBbIX WIAapOB, TO Mbl S5THUM JKeJaeM BhIPA3HTh, YTO B KAXKIOM OTHAETb-
HOM OIbITe MHl TaK XK€ MaJO MOXeM pPaCCUMThiBaTh Ha HACTYIJIeHHE
daxkta A, KaKk Ha nosiBJeHMe YKA3aHHOro luapa M3 pacCMaTpHBaeMoH
YPHBI; B YaCTHOCTH, NPH MHOIOKDAaTHOM TIOBTODEHHH OIbITa HET HUKAKHMX
OOBEKTHBHBIX OCHOBAHMH OXHAaTh, 4TO dakT A Gyler MOSBAATLCS yalle
(unn pexe), yeM DaHMBIH WAD NPH NOBTOPEHHH -W3BJIEYEHU W3 Haueit
YpHH (Tonaras, 4YTO BHHYTHIH IUap BCeraa KAafercss o6paTHO M Twia-
TEJIbHO CMEILMBAETCd C OITANbHbIMH).

3. B nanbuedmieM, oneiTel C 1MAPAMH H KapTaMH OyIAyT CIAYXUTb
HaM WIIIOCTPAUHAMH 1N TIOSiCHEHHs OOLIMX ApaBUJI, KOTOPBIMH HYXHO
PYKOBOOUTBCA NMPH YCTAHOBJAEHHH COOTHOILEHHH MEXAY BePOSTHOCTAMH
OIHMX ()aKTOB, KOrIa H3BECTHBl ONpEAE/eHHbIE COOTHOLIGHHS MEXILY
BEPOSITHOCTSIMA  HEKOTOPHIX JDYTHX CBSI3aHHBIX ¢ HUMHM ¢pakrtoB. [Ipa-
BWIA STH, M3 KOTODbLIX NELYKTHBHBIM MYyTeM BBLIBOASATCA BCE IOJIOXKEHHS:
TeOPHH BEPOATHOCTeH, CBOAATCH K TpPeM akcHoMaM: 1) akcuoma
CpaBHeHHs BeposTHOCTEeH, 2) aKCHOMAa O HECOBMECTH-
MbHX COGHTHAX, 3) akcHOMa O COBMEHIeHHH COOBITHIH.

Crenyer 3aMeTHTb, 4TO nepBble [BE AKCHOMbI, TOBOPH O BEPOSTHOCTH
KaxKoro-HuOyab ¢akrta A, BCcerza MMelOT B BHAY CYHIECTBOBaHHE HEKO-
TOPOrO HEM3MEHHOTI O KOMWIeKCa YCaoBui § OnbITa; HanpoTHB,
Toc/e/iHAs aKCHOMAa (O COBMel(eHHH) CBA3HBAET BEPOATHOCTL (akra A
UpH OAHMX JAaHHBIX YC/IOBHSX & C BEPOATHOCTBIO TOrO e (pakra INpH.
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APYroM COOTBETCTRyMOUIeM Komiiekce ycaoBu#t 8. s Ttoro, uro6u
Ayylle YACHUTH CaMOCTOSTeJbHOE 3HAueHHe ToC/aenHeR aKCHOMbSI, Mb
OTJIONHM ee ¢GOpMYJTHDOBKY [0 BTOPOH IVaBbl, OIPAHHYMBIINCH MOKa
pacCMOTpeHHeM NEepPBBIX ABYX aKCHOM H NPOCTHIX, HO BAXHLIX CAEACTBHH,
KOTOPBIE BLITEKAIOT H3 HHX.

BBeieM npexBapUTENbHO HECKOMBKO OCHOBHBIX OHATHH M TEPMHHOB,
KOTODHIMH HaM HEOJIHOKDAaTHO NPHAETCS MOAb30BaThCA. [loNOKHM, 4TO
M3 KOJOJbI KapT BHIHHMAETCS ONHA KapTa, M HHTEpecyiowee Hac CoObI-
THe A 3akmouaercs B MOHBJEHHH Ty3a G6e3pa3iHMyHO Kakod MacTH;
8 TAKOM Cllyyae KaXAbi#t M3 $axktoB a,, a,, a,, a, TOsABIedHs Ty3a
/COOTBETCTBEHHO 6YGHOBOH, TPedOBOH, IMKOBOI U 4ePBOHHOA MaCTH Ha3bl-
BACTCH YACTHHBM caydaeMm cobuitud A. Takum o6pasoM BCAKH U
YACTHBR cayyalh a cobuiTus A XapakTepH3yeTCs TeM,
4TO HaCTyNJEeHHEe @ 03HayaeT TakxXe U HacTynJdeHue A.
[onsTHo, uTO nesBReHWe A; Tysa YEPHHX MACTeH @, WIH @, TaKxKe
AABAATCA YACTHHLIM CAyuaeM nosBiaeHns A Tysa BooOute.

YacTo OblBaeT NMOJE3HO HeNaTh pas3/iHuue MEXAY YAaCTHBIMU CIy4asMH
B Y3KOM M ILIMPOKOM CMbICHE CJOBAa: €CAH MBI 3HaeM, HanpHMep, 4TO
B KOJIONE KDOME TY30B UYEPHBLIX MacTet eCThb W KpacCHble TY3h, TaK 4TO
coGbiTue A BO3MOXHO # 03 HaCTyT/IeHHs ero HacTHOro Cayyas A,
TO A, Ha3hBaeTcs WACTHHM cjydyaeM A B y3KOM cMbCne
cnosa (uaH, KOpoue, BUAOM COGbITHA A); HANPOTHB, eCi¥ Gbl HaNNY-
HOCTb KDAaCHHIX Ty30B HaM He Oblia M3BeCTHA, T.-e. eClii 65l Mbl HE ObTH
yBepeHbi B BO3MOXHOCTH NGABIEHHS A NOMHMO A, MBI OTPAHHYKIHCL Gbl
yTBEpWaeHneM, 4To A; ecTh uyacTHHI cnayudall A (B WHPOKOM CMbiCie
C10Ba), HE MCKMIOYas, TaKUM 0Gpa3oM, MONyileHHs, 4To A, BMOJHe
TOXAECTBEHHO ¢ coObitneM A. Mrak, yTBepknasa, 4To -a 4acCTHBHi
cayuyalh B y3KoM CMbiCae CaoBa (Hau BUA) CoOniTHa A,
Mbl BEIDAXa€M HE TOJNbBKO TO, Y4TO A HeCOMHEHHO OCYy-
uecTBNSETCH KOJAb CKOPO HACTYNHAO 4, HO TaKxKe
H TO, 4TO ocyuiectBieHHe A BO3MOXHO M 6e3 wo-
ABJEHHUA a.

OueBHIHO, YTO, MpPHMEHsfA BHILIEYKA3aHHLIM OOpPA30M TEPMHH BH X,
MBI JOMKHBI B COOTBETCTBHH C HalIHM HMHTYHTHBHBIM TIPeICTaBJeHHeM
0 »BEPOATHOCTH “ NPHHATH, YTO BCSIKOe COObITHE A BCerna Gosee BePOSTHO,
4eM HEeKOTOphIi} ero Buj (4acTHHIA Ciy4ya#h B y3KOM CMBICIE ClIOB3) 4, T.-€.
sep. A>> gep. a. ECTECTBEHHO MO3TOMY MPHHATH CJEAYIOLLYI0 aKCHOMY:

Axcuoma cpasnenus seposimuocmeii. Ecnn a ecTb BUA (dacT-
HBIfk CTyYal B y3KoM CMsic/ie cioBa) Co6biTust 4, T0 6ep. a < 8ep. 4;
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06paTHO, eCnu MEXAY BEPOSTHOCTAMHU daxToB a; 1 A
CyuieCTByeT HEPaBCHCTBO 8ep. @y < 8ep. A, TO OHO O3Ha-
YaeT, 4YTO gep. a,=6ep. a, roe a €CTh HEKOTOpHH BHUI
cobbutua A.

CorniacHo MepBOH 4aCTH Hallied aKCHOMBI Mbi IDHHHMAeM, HamphMep,.
YTO0 B HEKOTOPHX ONPEAENEHHBIX YCIOBUAX BEPOSTHOCTH PONKIAEHUS
peGerka BooGMEe GoiblIE, yeM BEPOATHOCTb POXAEHHA MalbuMKa,

M3 mnepBOf 4aCTH 3TOH aKCHOMBI BBITEKAlOT IBA C/IEACTBHS, KOTOphIE
W HENoCPeACTBEHHO OYeBHIHHI:

1. Ecan baktT A nocroBeped (T.-e. HEOGXOLHMO HOMKEH
HACTYNMTb), @ GakKT B TOAbBKO BO3MOXEH, TO Halla yBe-
pPeHHOCTb B HacTynneHuu A 6Goabuwe, YyeM B HACTY-
nneunn B (sep. A>sep. B), u6o B sBisiercss NHIIb OJHHM M3 EHIOB
ocyuiecTsienus A.

2. Ecan ¢daxt B Bo3MoxeH, a cob6unTHe C HeEBO3-
MOXHO, TO Mbl 6OJblie PACCYHTHBAEM HA NOSBJAEHHE
B, uem Ha nosaBaeHHe C (sep. B>sep. C), Tak Kak coButHe B
Moxcer mnpousofitu u 6e3 C.

VHaue roBopsi, [1OCTOBEPHOCTb €CTb MaKCHMalibHaA BEPOSTHOCTh,
a HEBO3MOXHOCTb €CTb MHHMMa/lbHAs BePOATHOCTb. Takum o6pasom BCe
ZIocToBepHBe GakTH HMewWT OXAHY H Ty Xe MaKCH-
MalbHYy!0, T-e. Hau6OAbmMYyI0 BEPDOATHOCTh, a HEBO3
MOXHbE GaKTh HMEWT MHHHUMAIbHYIO, T.-e. HaHWMeHb-
WY BEPOATHOCT.

[TosicHum Teneps BTOPYI 4YacTb BBICKA3aHHOH akcHoMbl. Korza bl
ro3opHM, YTO BEPOSITHOCTb CMePTH B  TeyeHHe roga Goablue,
4eM BEPOSTHOCTb CMEpPTH B TeyeHHe MecCald, TO ToCleaHuit ¢akT
eCTb 4YacTHHIt cayya#t nepsoro. Ho uyTO BbipawaeT yTBEpXJeHHE, 4TO
BEPOATHCCTL CMepTH A B TedyeHuwe roja s JIHL OJHOH KaTeropuu (Ha-
npuMep aast crapukos 70 nier) Godbiie, yeM BEPOSATHOCTb CMEPTH @, B Te-
yeHHe rofia IUis il APYTOH KaTeropuu (Hanmpumep AJA ioHOweH 20 net)?
OueBuaHO, uTO 31eCh HE MOXET OBITh PeYH O TOM, YTO @, ABASETCSH
YACTHBHIM ClyyaeM A; HO e€ca¥ Mbl BBEJeM YAaCTHHH CAy4ya#h a CoGhITHS
A, 3aKNIOYaIOIMIICA B CMepPTH CTapuKa B TeYeHHe HEeKOTOpOoro Goiee
WIH MeHee KODOTKOTO IPOMEeXYTKa BPEMEHH, TO, COIVIACHO MepBOM
YacTH aKCHOMbl, N0 Mepe YMEHbILEHHs DacCMATPUBAEMOIO TPOMEKYTKA
BPeMEHH YMEHbIUAeTCs M BEepPOATHOCTh (akTa a. B COINIACHH CO BTO-
PO uacTbl0  aKCHOMBI  yTBEDX/eHHe, 4r0 6ep. A —>éep. a, o3Ha-
4aeT CyujeCTBOBAHHME TAKOr0 Cpoka (mpHMepHO TPH Hepmend), s
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KOTOPOTO 8ep. a == 6ep. a;, T--€. BEPOATHOCTb CTADHKY yMepeTh B Teue-
HHE HEKOTOpOro OnpelefeHHOTO CPOKA, MEHbILEro, YeM [OM, Ta Xe, YTO
BEPOSATHOCTL 10oHOWe 20 JeT ymepeTb B NMPOAOJKEHHE roja.

Pasymeercs, (aKTHYeCKOe yKasaHue TAKOTO BHIA & COOHITHSA A 4TOo
gep. a==6ep. a;, MOKET NpPeACTaBAATh Oosee WA MeHee 3HAUMTebHble
3aTpy/HEHUsi, HO TeM HE MeHee TEOPETHYECKash BO3MOXHOCTb 3TOTO MpHH-
{IMMHAIbHO HEOBXOMHMA IS TOTO, YTOOH yTBepXIeHHe 8ep. A > gep. a,
UMENO CMBICI.

4. Tlepexonum K clelyioulefi aKcuoMme.

Axcuoma o wecosmecmumblx coboemusx. EcCiu H3BEeCTHO, 4TO
cobuiTus A u Ay secosMeCTHUMHE Mexay cobo#, u, ¢ Apy-
roi cTopoHy, cobuTua B n B; Takxe Mexny colo#
HECOBMECTHMB, TpH ueM 8ep. A=—sep. B u sep. A, = sep. B,,
To BepoaTHOCTh dpakrta C, 3aKnovalmerocs 8 HacTy-
naeHuun co6uTHg A HAN cobOuTHA A;, paBHa BepOAT-
HocTH ¢axkra C,, 3aK1l0Yawmerocs B HACTYNJAEHHH
B nan B, t.-e. sep. (A nin A))=sep. (B nan B)).

[NoHsTHe HecoBMECTMMOCTH ABYX $aktoB A M A, BPAL M HyKOaeTcs
B 0COGOM TMOSICHEHHH: OHO O3HAYAeT, YTO HACTYIJEHHEe B JAHHOM OTbITE
OIHOTO N3 HMX HEBO3MOXHO B C/lyuyde HACTYMJIEHHS ApYToro.

Bhicka3aHHyi0 akCHOMY MOXHO (GOPMyAMpOBaTh ellle HHaye: BeposT-
HOCTb HACTyMJIEHHS KAKOro-HMGYAb OIHOTO M3 ABYX HECOBMECTHMBIX
cobutnit A win A; eCTb BeJHYMHA, KOTOpas BIIO/HE ONpeensercs
BEPOSTHOCTAMH KakKIOTO H3 HHX B OTIAEIbHOCTH, T.-€. INpPeACTaBiseT
cofioit omnpeneneHHyi0 GyHKUMIO gep. A u sep. A,, BOBCE HE 3aBHCALLY !0
OT mpupons camMux GakToB A M A;; MHBIMH CJIOBaMH,

sep. (A nam A))=f (sep. A, sep. A;). (D)

Hanpumep, ecin no TeM WAM HHBIM OCHOBAaHHSM MbI 3HAeM, YTO
L5 JIMIA NaHHOH KaTeropH#, BCTynaloulero B 6pak, BEPOSTHOCTH OBIO-
BeTb B TeYeHHe TPeX JeT PaBHA BEPOSTHOCTH, YTO NpPH. BHIHHMAHUH
IIapa ¥3 HAHHOH YpPHbI TOABHTCS Genblit miap, a BePOSTHOCTb OBLOBETb
TOC/Ae TpexX fieT pasHa BepOSTHOCTH TOSIBJIEHHS YEPHOrO Wapa, TO BEpO-
ATHOCTb BOOGIIE OBHOBETH A JHUA YKa3aHHOH Ipynibl paBHa BepoOsiT-
HOCTH nosiB/ieHuss U3 YPHH liapa Genoro au6o 4YepHOro luseTa.

BhickazanHyo aKCHOMY HETPYAHO DACNPOCTPAaHMTh Ha Kakoe yroAHO
YHCNO HECOBMECTHMBIX COOBITHIL. A HMEHHO:

Cacocmsue 1. Ecnn A,, A, A,..., A, Mexny coGo#
HecoBMeCTHMH 4 ¢akte B;, B, Bs..., B, TakKe
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MeXNYy Co6OH HeCOBMECTHMS, NpH ueM 8ep. A, =—aep. B,
sep. Ay==gep. By,..., sep. A,—sgep. B, 710 6ep. (A, wm
Ay... wm A)==sgep. (B, wm B,... wm B)).

B camom nene, Hauie yTBepxAeHHe MNA 71==2 COOTBETCTBYET Bhillie
¢OpMY/IHPOBAHHOK AKCHOME; MOITOMY /IS 10KA3aTeAbLCTBA ero B 06uiemM
Byle NOCTATOYHO MOKA3aTh, YTO €CJH YTBepNAEHHE CMpaBEMTHBO s
HEKOTOpOro 3HaueHMs 7, TO OHO BepHO Takke M Aad umciaa n-F 1.
Urak, namo, uro A, 41 HECOBMECTHMO HH ¢ OIHMM M3 COOBITHI
Ay Ay, ..., A, cnenosarenbio A, ; HECOBMECTHMO TAKKE M C HACTY-
ieHueM ¢axKTa ¢, COCTOSILEr0 B MNOSBICHHH Ay wm A,... um A,
TOYHO TaK Xe B, , HecoBMeCTHMO ¢ (hakTOM J, COCTOSUAM B HACTy-
nieHnn B, win By... wan B,. Ho MBI monaraeM yxe H3BECTHBIM, 4TO
sep. (A win A,... wn A)=gep. (B, wm B,... nm B), T.-e.
8ep. a==gep. §, U KpoMe TOro, No ycioBmio, sep. A,  ==sep. B, ..
CirienoBatenbyo, B CHly Hauleift aKCHOMbI

sep. (@ wmt A, )=sep. (B um B, ),

T.-e. 8ep. (A, wnd A,... wwm A, )=sep. (B, um B,... B,.,),
4TO W Tpe6oBajiOCh NOKA3aThb.

C npyro# CTOPOHBI, CONOCTapasisi 06e aKCHOMBI, MOAyHAEM

Caedcmeue 2. Ecnim A n A HeCOBMECTHMB MeXny
co6o#ft, a B u B; HeCOBMeCTHMHB MeXAy co060i, npu
uem sep. A==sgep. B u sep. A;>6ep. By, To sep. (A mm A) >
gep.-(B unn B)).

B camom nene, cornacHo akcHOMe CpaBHeHHs BEPOATHOCTEeH, MOXHO
YKasath TaKo# BUA a; axTa A;, yTo 6ep.a, = sep. B;. B Taxom cnyuae
Hacrymiesne A uaum @, OyneT YaCTHBIM ClyyaeM B y3KOM CMBIC/e
cnosa ¢akra (A wm A)), n crenosaressHo sep. (A man A;) >
>s8ep. (A win a,)=sep. (B wn B,).

Creactsue BTopoe, 04€BH,IHO, DABHOZHAYHO YTBEPHKACHHIO, UTO (hyHKLIHS
F (Bep. A, sep. A,), xotopas crour B dpopmyzne (1), Bospactaer npu Bo3-
PAaCTadHMH ONHOM M3 JBYX BEPOSTHOCTeH, OT KOTOPLIX OHA 3aBHCHT, eC]H
ApyTas ¥3 HUX 0CTaeTcs HensmenHoH. Tem Gonee, koHeuHO, GYHKUUS f BO3-
pacraer, eCin 06e BEPOSTHOCTH ypeaMuuBaioTcsi. TakuM 06pasoM nonyyaem:

Caedcmsue 3. Ecnu (Npu COXpPAaHEHHH NPEeXHHUX yciao-
BUA HECOBMECTHMOCTH) sep. A>sep.B u sep. A, > sep.B,,
10 8ep. (A umu A))>sep. (B win By).

Ipumensisi 3ateM TOT Xe CNOCOG MAaTEMAaTHYECKOH HHAYKiHH, KOTO-
PEIM MBI BOCMOJB30BANHCH JUIl IOKA3ATENbCTBA cnenctsyd (1), HerpynHO
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pacnpoCTPaHuTL caeacTBus (2) u (3) Ha NMPOM3BONBLHOE YHCIO (DAKTOB,
M ToJyvaem

Caedcmsue 4. Ecam cobuitna A, A, ..., A, mexny
000K HEeCOBMECTHMBL, 3, ¢ APDYrOH CTOPOHK, COGLITHS
By, B,, ..., B, HeCOBMEeCTHMHB MeXAy cCo6o#, npu 4ewm
sep. Ay =eep. By,..., eep. A, ,=¢6ep. B, ,, sep. A, >>s6ep. B,, T0
6ep. (A, mm Ay. .. unm A)) >eep. (By wim B,... wm B)).

[Ipeanonoxum Tenepb, B YACTHOCTH, YTO DACCMATPHEAEMble HAMH
'HEeCOBMECTHMbIE MexLy coGoit ciayuan A;, A,, ..., A, HMeOT pasHbie
BEPOATHOCTH M, KpOME TOro, eIMHCTBEHHO BO3MOXHbLI, T.-€. ONHH U3
¢akroB A;, A,,..., A, HeupeMeHHO [OMKEH HACTYNHTb; MNpPeNTONOKHM
Talke, YTO u COObiTH By, B,,.. ., B, HecoBMecTHMBI Mexmy CoBoi,
PaBHOBEPOSITHB! M €IMHCTBEHHO BO3MOXHbI. HeTpyaHO NOHsTL, uyTo TpH
TAKHX YCIOBUSX BEPOSATHOCTbL KAWAOTO M3 COGLITHH A NOMKHA GHITh
pPaBHA BEPOATHOCTH COObITHA B; KeACTRUTENbHO, ecad 6bl  3TOro
He Gbl10, T.-€. eC/M bl Mbl OMYCTHAM, HATIpuMep, yTO 8ep. A, >> sep. B,

TO Mbl uMeldn Obl Takwe 8ep. A, >éep.B,, ..., sep. A, >>sep. B,
u Gnaronaps Ciaeactsuio (4) mpuuioch Gbi NPH3HATL, 4TO Bep. (A,
win Ay .. uin A,)) > eep. (B; nn B,... win B,), 410 HEBO3MOXHO,

TaK Kak Hactymienne A; wiu A,... wuium A, 10CTOBEDHO, PaBHO Kak
M Hactynienue By unn B, . . .unn B,. AuanornyHbim o6pasoM yGexpaeMcs
‘B HEJONYCTHMOCTH TDeANoJoXeHNs, uto gep. A; < 8ep. By; a moromy,
XKaxoBa Obl Hu Guina ¢usmyeckas npupona GaxtoB A M dakToB B, Mbl
BbIHYX(IEHbl UM TNPUNHCATh OQHY M TY e BEPOSATHOCTD.

[Mpunnmas Bo BHMMauue cileactshe (1), MBI BBIROAMM OTCIOJA

Caedcmsue 5. Ecan cobuitue X NMPOHCXOLUT B HEKO-
TOPDOM ONbITE NONYCKAUeM # PABHOBEPOSATHBIX, HEC O-
BMECTUMBIX ¥ ELMHCTBEHHO BO3MOXHHX MCX0L08 A,
Ay..., A, TOrma ¥ TONBKO TOTrAa, KOrga HacTymaer
Kakoe-Hubyns» u3 - m (m< n) onpemeseHHBX KCXOAO0B
Ay Ag..oy A, (unaue rosops, ecam pakTty X 6aaro-
MPHATCTBYWOT TONbLKO caydau A, A,..., 4,); ecuay,
C ApYro## CTOPOHH, U COBHTHI VY 6GAArONMpPHATCTBYIOT
Jqm onpeneieHHbX cayyaes B,..., B, n3 kakux-uubyns
n PABHOBEPOSATHHX, HECOBMECTHUMBX H ENHHCTBEHHO
BO3SMOKHBX cuay4yaeB By, B,,..., B,—T10 co6unrtne X
M co6bTHE V¥ MMewT paBHHE BePOATHOCTH.

[MocnenneMy yTBepXKAEHHMIO, OYEBHAHO, MOXHO AaTh M TaKyl ¢Op-
MyJIHPOBKY
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Ecan co6utuio X 6naronpusaTCTBYIOT m cayudaes
M3 o6uiero uYMCJa BCeX 7 €IHHCTBEHHO BO3MOXHBHX
HECOBMECTHMH X 1 DPABHOBEPOATHH X CJyyaes, TO BEpO-
ATHOCTbH cOOBTHA X 3aBUCHT TOJAbLKO OT UHCEA M U I
(a He OT MPHPONbI PaCCMATPHBAEMOTO OMBITA), T.-€.

sep. X == F (m, n), 2y

rne F(m,n) eCTh HeKOTOpas onpejeieHHas QyHKUHS,
KOoTopas AON>XHa O6bTh YCTaHOBJEHAa pa3 HaBceraa

Kakora xe ata ¢yukums F(m,n)? MoxeMm au Mbl ee BHOpaTh
N0 CBOEMy YCMOTDEHHIO, WIM )€, HANpOTHB, Hall BHGOp B TOH HiM
MHOH Mepe TIpefONpENEJeH INPHHATHIMM HaMH akcuomamu ?  Otser
Ha 3TOT BOMpOC MAaeT CilelyloHias OCHOBHas TeopeMma.

5. Teopema. Ecau cob6ritnio X O6JaronpuaTcTBYRT
m caydyaeB H3 O0GUIEro 4YHCAAa N HECOBMECTHMBIX,
PaBHOBEPOSTHHX M EAHUHCTBEHHO BO3MOXHBX C/lyyaes
A, Ay..., A, a cOBpTHIO Y ORarONPHATCTBYWT /my
ciyuaeB H3 n, HECOBMECTHMHX, DABHOBEDOSTHBIX
M eJUHCTBEHHO BO3MOXHHX ciaydaes By, B,,..., B, , To
gep. X=—¢gep. Y, ecan

l)

m
n

HamnmpoTtus, gp. X >eep. ¥V, ecnu

m m]
B camoM nene, npeanonoXHM CHauyana, 4to 7=71—; oflee 3Ha-

1
yeHue 3THX 06euX ApoGeil MOXKHO MPeACTaBUTL B BUAE HECOKPATHMOIi

1pobu N ViHbiMK ci0Bamy, 0GO3HAaYasi COOTBETCTBEHHO 4epe3 k H
n my
MHOXHTE/H, HA KOTODHE HYXHO COKDaTHTb 1pOGH —- H -—=, YTOObL
I’
1

M
NpuUBeCTH WX K HECOKPATHMOMY BHAY N, MOXeM HaNuCaThb:

m=kM, n=kN, m;=kM, n=F~kN.



