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HeTrbIpe aarOpUTMIYIECKTX JUIA CIYIaNHOCTHT

B. A. Ycenenckun

BBEIEHUE

Ecin xTo-mmb60 ckaxeT HaM, ITO OH MOAOPOCHI «IECTHYIO» MOHETY IBa-
IUATH pa3 ¥, 0003HAYMB repd eIUHUIEN, 4 PEIeTKY HYJIeM, MOJYYrI TAKOU
pe3yabTaT:

10001011101111010000 (I)
WIN TAKOWU:

01111011001101110001, (IT)

MBI BpsAJ Ju Oyjgem yauBieHbl. OIHAKO €CAU HAM CKAXYT, 9TO PE3yJIbTaT
OpPOCAHUN OBLI TAKMM:

00000000000000000000 (I11)
MU TAKUM:

01010101010101010101 (IV)

— MBI OyIeM MTOPAXKEHBI M BOOOIIE HE TIOBEPUM WU XK€ YCOMHUMCA B KOPPEKT-
HOCTH DKCIEpUMeHTa. BozHukaeT BOompoc: modemy?

[lo-Bugumomy, uenouku (1) m (II) BocHpumHMMAIOTCA Kak CIydadHBIE, a
nenouku (I1T) u (IV) — kax mecayqannbie.

Ho «To o3Ha9atoT CI0Ba «BOCHPUHUMAETCS Kak caydanmuam? Kiaaccude-
CKasi TEOpHUs BEPOATHOCTEM HEe AaeT OTBETA HA DTOT BAaXHLIM BOmpoc. He
CTOJIb PEAKO MOXHO YCIBIIATE Clefyiolee 00bACHEHIE: BEPOATHOCTE KAXK JOU
w3 nenovex (I11) u (IV) cawmmkom mana, oma pasra 2720 4r0 Menbme oj-
HOU MWIIMOHHOU. HO Beab POBHO TaKyIo ke BEPOATHOCTH uMeroT Hemnouku (1)

u (II).

MaTemaTn4yeckoe npoceewyeHue, cep. 3, eoin. 10, 2006(71-108)
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Tpu BaXHBIX 3aMe<AHUA.

Bo-mepBrIx, BrEYaTIeHNE CIYIAUHOCTH 3aBUCAT OT PACIPEIeNeHUs BEPO-
ﬂTHOCTeEI. ECJII/I OMHa CTOPOHA MOHETHI TAXEeaee r[{pyI‘Oﬁ NN €CJIN Ye/JI0BEK B
npouecce 6POCAHUS HAYIAETCA HOAKUIBIBATH MOHETY TaK, YTOOBL OHA 1414~
JIa, Ha HyXHYIO CTOpPOHY, TO nossiaenue nemodex (I1I) mim (IV) moxer craTsb
BIIOJHE OXWIaeMbIM. BHAYame — I TPOCTOTHI — MBI OyJIeM 3aHUMATHCS
JUIIb HE3ABUCUMBIMU GDOCAHUAMHA C BEPOATHOCTAMMU OHA BTOPAs s repba
7 OHA BTOPAA AJIA PEIIeTKH.

Bo-BTOpBHIX, TOBOPUTE O CAYIANHOCTH UMEET CMBICI JUIIb B TPUMEHEHUN K
OY€eHb JJIWHHBIM IEIIOYIKAM. BeCCMbICJIeHHO CIIpalIMBaTh, KOTOPasd U3 LEIIOYCK
00, 01, 10, 11 Gomee cryuanna, €M ApyTHe.

B-TpeThux, TOUHON FPAHUNILI MEXKAY CAYYAUHBIME U HECITY YJAUHBIMY (B UH-
TYUTHBHOM CMBICJE) IIENOIKAMA HET U HEe MOXET ObIThb. Beab ecau B cayvan-
HOU TENOYKe 3aMEHWTh OJWH 3HAK, OHA 0CTaeTca caydamaou. Ho, 3amenss
MHOT'O pa3, Mbl 0T a000u nemodku MoxeM mpuuta K (III) mim (IV). Do
M3BECTHBIN MAPATOKC KYIH.

Wrak, cienyeT paccMaTpUBATL TOJABKO OYEHD [IUHHBIC ETIOYKY, 3 B UI€A-
Jae — Geckonednsie. (Boobe, 66CKOHETHOCTD — HTO TAKOE MOJIE3HOE MPUGIN-
XKEHUE CBEPXY K OYeHb GOABIIOMY KOHEIHOMY.) BeckoHeYHEbIe nenouku npuHs-
TO HA3BLIBATH NOCAedosamesvnocmamy. OKa3bIBAETCS, TOCAENOBATEIBHOCTY
y&Ke MOXHO JOBOJILHO OCMBICICHHO PA3ACIUTh HA CIYIANHBIE W HECTY IaUHLIE.
Wubivu croBaMu, MOXHO He 0€3 yCIexa MHITATHCA HAUTHU CTPOrOe MaTeMa-
TUYECKOE ONPE/IeNeHNe A MOHATHUS ,,CIyYalHAS TOCAeI0BATENLHOCTE HyIen
n er[[I/IHI/IH“. B HACTOAIIEM OYICPKE MBbI U3JO0XUM DE3YyJAbTAThl TAKUX IIOIIBITOK,
TMPEIIPUHATHIX PA3AATHBIME aBTOpaMu. OTHAKO CIeAyeT HeCTHO MPU3HATD,
9TO A MPAKTUYECKUX MTPUIOKEHUN UHTEPEC MPEACTABIAIOT UMEHHO KOHEY-
HBIE Cy9alHbIE [EMOYKU U NOTOMY WUIEAJU3ANMA, IIPOUCXOIAIAL IPU Tepe-
X0Ze K IEeNOTKaM GECKOHeTHOW [IUHBI, HEM306XKHO COMPAXKEHA ¢ «OTPHIBOM
OT XKU3HWY. BIpotueMm, aHAJOTMYHBIN OTPHIB BO3HUKAET U MPU U3YICHUU COBO-
KYITHOCTH 6CE€r KOHEYHBIX IEMOYEK, NOCKOJABKY B XKU3HU BCTPECYAOTCA JUIIb
MENOYKY OTPAHNIEHHON JUIUHBL, & B OYeHb JIUHHBIX CIYIAUHBIX TEMOUKAX BO3-
HUKAIOT Takue >PQPeKTH, KOTOPBIE MOTYT U HE COOTBETCTBOBAThH HAMBHLIM
MPEACTABICHAAM O CJAYIAUHOCTH.

C,Heﬂa,B 9TO IIPU3HAHUEC, IPUCTYIIUM K U3JOXKCHUIO.

Ham 6yayT MOME3HBI HEKOTOPBIE TEPMUHLI U 00O3HATEHU.

Besikas KOHEYHAA TEnOvKa (i1, . . ., iy) HyJeH U eJMHNUI HA3bIBAETCA TaKKe
D6 0UUHBIM CAOBOM, 8 TUCIO N — Jaunot 3roro caosa. [launa cioBa & 0603Ha-
qaeTca Tak: |z|. [Jauna caoBa MOXeT GBITH PaBHA HYJIIO; CIOBO [IJIWHBL HYIDb
HUYEr0 He CONEPXKUT W HA3BBIBACTCA nycmuim. LlycToe caoBo obo3HatdaeTcs
oykeou A.

MHoOXecTBO BCeX ABOMIHLIX CIOB 0003HavaeTca Oykponm =. MHOXeCTBO
BCEX MOCIENOBATEALHOCTEN HyJel u equHuil o6o3HaMaeTca Oykson (2.
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[as mocaegoBaTenbHOCTA (A1, A2,a3, A4, .. .) KAKIOE U3 NBOMIHBEIX CJIOB
(a1,as,...,a,) apugerca ee nauasom. Ilycts x € 2 — mBomvHOE CI10BO. MHO-
KECTBO BCEX TEX MOCIENOBATEALHOCTEN 13 (), ISl KOTOPHIX T CAYXUT HAYA-
aoM, o6o3HaquM depes (1. Kaxpoe MEOXeCTBO BUga 2y, The & € Z, IPUHATO
Ha3weBaTEH wapon. llapy (2, npunuceiBaercs ero 06bém v(x), paBHBIT 2~ Il

Comepx)aTelbHO, KaX IVI0 TOCAEI0BATENLHOCTE U3 () MBI PACCMATPUBAEM
KaK CEpPHUI0 Pe3yJabTaTOB OPOCAHMU MOHETHI. Fime pas momg4epkHEM, 9TO s
HATSIJHOCTH MBI OTPAHAYTIBAEMCA HA TEPBBIX MOPAX CUTYAIMEH, KOTLa pe-
3yJABTATHI BCEX OPOCAHUY PABHOBEPOATHBL. Ha MaTeMATUYECKOM A3BIKE DTO
03Ha4YaeT, 9TO Ha {) 3aMaHO TAK HA3BIBAEMOE PAGHOMEDHOE Pacnpedesenue
gepoamuocmeti — a 3TO, B CBOIO O¥EPEb, O3HAMACT CACAYIONEe: MId KaX I0-
IO MIApa BEPOATHOCTH TOTO, UTO CIYYANHO BHIGPAHHAA MOCTIEA0BATEILHOCTH
3 ) monajgeT B DTOT IIap, paBHA 00BEMY DTOTO 1IAPA.

Hama, m1ens — mOmBITATHCA BRIAEIUTD u3 ) HEKOTOPOE TOWHO OMUCAHHOEe
MOAMHOXECTBO, MPEeTEHAYIONEe Ha, POIh MHOXECTBA BCEX CAYYIAUHBIX TOCTE-
noBaTeabHOCTEN. [paUIMOHHAS TEOPUS BEPOATHOCTEN HE TOJBLKO HE TPUOJIH-
KACTCA K PELICHWIO DTOU 33Ja5M, HO AaXe He MOXET ee cHOPMYIHPOBATD B
cBouMX TepMuHAX. Ha mMOMOIIbL TPUXOAUT TEOPHUd AATOPUTMOB. MoxeT moka-
3aThCA MAPATOKCATBLHBIM, YTO MOHATHE CAYYAUHOCTU YTOIHAECTCA HA OCHOBE
TAKOT'O IYK JOTO CIYIAMHOCTY MOHATHS, KAK AJITOPUTM, — TEM He MEHEe 610
06CTONT MMEHHO TaK: BCE M3BECTHHIE A0 CUX TIOD ONPEIENSHU CIyIalHOCTH
UHAUBUIYAILHOrO O0BEKTA (B HAIIEM IPUMEpPE — MHIUBUAYAJBLHOU II0CJIEI0-
BATENLHOCTY HyJEU W €IMHUI]) OMUPAIOTCA HA MOHATHUE AJITOPUTMA.

Yrobbl HAMTH TpeOyeMoe OmpemeNeHne, IOCTYnaiT Tak. PopMyampyoT
HEKO€ XapaKTEePUCTUICCKOE CBOMCTBO, KOTOPHIM 00/Ia 10T CIydanHbe (B He-
hOpMaTBEHOM, MHTYUTUBHOM CMBICTE) TIOCJAEI0BATEIBHOCTH. A 3aTeM mocae-
JNOBATEILHOCTH, 0OJAAIONIAE DTUM CBOUCTBOM, U OOBABIAIOT — IO OMpEe-
JIEHWIO — CIYIAMHLIMIA.

Kaknvu xe cBoucTBamMm 00JaaeT CIyYalHAsS TOCAE[0BATENLHOCTE HyIEeU
U eIUHNILL!

Bo-mepBrIx, oma wacmomoycmotivugéa. BoT 94TO 3T0O O3HavaeT AJaA TOCO
MPOCTENIIErO CAyYasd, KOUAa HyJd U €JUHUIB PABHOBEPOATHBI: YACTOTA HY-
JeH, KAK M 9aCTOTa eUHAL, CTPEMUTCA K 0gHoU BTOpon. ( Yacmoma nyaeti —
BTO WX [OJA B HAYAIBLHOM OTpE3Ke mocaesoBarenbroctu.) Ho Gomee Toro: B
CIYYAMHOU TOCAETOBATENLHOCTY YKA3AHHAA YCTOUIUBOCTE YACTOT BBHITOIHSA-
eTCda He TOJIbKO [JIA NOCJEJ0BATEILHOCTH B UEIOM, HO K A AI060U €€ 3aKOH-
HOH, Pa3yMHOU IIOATIOCAEeOBATEILHOCTH.

Bo-BTophix, oHA TaomuuKna. ITO O3HAYAET, YTO OHA CJAOKHO YCTPOEHA U
HE MOXKET UMETh PAa3yMHOT'O OIMMNCAHWU. HCHXOJIOI‘H‘IGCKOMY IKCIIEpUMEHTY, C
KOTOPOro Mbl Hauaau, Koamoropos ganx takoe obbiacuenue. Hemouku (1) u (I1)
HOTOMY BOCIPHHAMAIOTCI KaK CILy<YalHBIC, 9TO OHU CIOXKHEI, X yCTPOUCTBO
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Heb31 KOpoTKo onucaTh. A Bor menouku (III) u (IV) umeror npocroe, aerko
OIHUCHIBAEMOE YCTPOHCTBO.

B-rperbux, oHa MUnuuKa. ITO 0O3HAYALT, ITO OHA HPUHAICKUAT JI0O0MY
pPasyMHOMY OOJBITAHCTBY .

B-deTBepThIX, OHA Henpedckasyema. ITO O3HAYAET, 9TO UTPAs MPOTUB
Hee Ha JEHBIH (T.e. NBITAACh YyraJaTh WIEHBl MOCACAOBATEILHOCTH U AeIasd
CTaBKH), MOCIENOBATEALHOCTh HEBO3MOXHO OOBIIPATH, KAKOU OBI Pa3yMHOU
CTpaTeFHeﬁ HU ITOJB30BATHCA.

C0BO «Pa3syMHBINY, BCTPEIAIONIEECS B OOBACHEHUAX MEPETUCACHHBIX e~
TBIPEX CBOMCTB, KOHEIHO, HYXKJa€TCA B yTOIHEHUHU. Teopus adropuTMOB Kak
pa3 m npenjaaracT TaKue yTOITHEHUA, HAIIOJHAS 2TO CJI0BO TOIYHBIM CMBICJIOM —
CBOMM A KaXJAOTO W3 HAIIKX YeTHLIPEX CBOUCTB. TeM CAMBIM BO3HUKAIOT
YeTLIPE AITOPATMUIECKAX CBOUCTBA: UGCTNOMHAA YCMOUUUBOCTb, LAOTMUY-
HOCMb, MUNUYUKOCMB, Henpedckasyemocms. Kaxaoe M3 HUX TPeNCTABAACT
CBO€ COOCTBEHHOE AJrOPUTMUYECKOE JIULO CLYyYAUHOCTH, M KX I0€ U3 HUX C
GOMBIIMMY UIX MEHLIIAME OCHOBAHUAME MOXET IPETEHJ0BAThL Ha POIb CTPO-
Toro MaTeMaTUYICeCKOI'O OIIpeneJeHnAa MOHATUA C.TIy‘Ia.I;JIHOCTI/I. MO)KHO CKa3aThb
7 TaK: BOSBHUKAKT YCTHIPE TOYIHO OYCPYICHHBIX KJIACCA HOCJIeAOBa,TeJIBHOCTeI;JI,
KAX LI U3 KOTOPBLIX MPETEHAYET HA TO, YTOOLI CIYXUTh (MCTUHHLIM) KIAC-
COM CGIYYaUHBIX [TOCAEA0BATEILHOCTEN; HEKOTOPEIE U3 DTUX MPeTeH3uu Gomaee
OTIPaB/JaHBI, YeM ApyIrue.

JIngo ITEPBOE: YACTOTOYCTONYNBOCTb U CTOXACTUYHOCTD

[lo-BugumoMy, OAHUM U3 MEPBBHIX IMIOCTABUI BOIPOC O TOM, ITO TAKOE OT-
MENIBHO B3ATAA CIyYadHAs MOCAEI0BATEIBHOCTh, 3aMEYaTEIbLHBIA HEMEITKUU
maremaTuk Puxapa ¢or Musec B magamre XX Beka — B 1919 r. Bo Becakom
CIydae, MMEHHO OH MEPBBIM IPENIOKWI CDABHUTEILHO yAadHOe (XOTA U He-
CTPOTOE) OmpeneneHne, TMOCKY KUBIIEE OTIIPABHON TOYKOU A JATHHEUIIETrO
pa3BUTHS.

Musec mcxoAma m3 TOrO, 9TO CAYIAUHON MOCIEAOBATEILHOCTH TOMKHA,
ObITH IPUCYIIA YCTOMIUBOCTD YACTOT. A MMEHHO, M0IA eAnHUI (KAK W MO
HyJIell) B HAYAALHOM OTPE3KE CIyIalHOU IOCJAEA0BATEIBHOCTH JOMIKHA CTPE-
MUTBCA K OJHOU BTOPOU TIPU HEOTPAHUTEHHOM YBEIUTICHUN JIUHBI HAYATHHO-
ro orpeska. Ho aroro memgocrarouno. Hanpumep, 5TuM CBOUCTBOM yCTOUYHM-
BOCTH 9aCTOT 00JaaeT 3aBEJOMO HECHYUaHASA MOCAEI0BATEILHOCTD

0,1,0,1,0,1,0,1,... .

OueBuauBIM 06pa30M HEOOXOAUMO, ITOOBI YCTONIABOCTBIO YaCTOT O6JA AT
HE TOJBKO BCA IMOCJACOOBATCJABHOCTH TCIAMKOM, HO W €€ IOAIOCACTOBATEIBHO-
ctu. OAHAKO YCTOWYABOCTHIO YACTOT HE MOTYT OOIAJATEH 6ce TOIMOCTIEA0-
BATEIBHOCTH. B camMoM mene, BO3bBMEM CAMYIO UTO HM HA €CTh CIYIAUHYIO
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MOCAE0BATENHHOCT U OTOEPEM B HMOANOCIEIOBATEILHOCTD T€ €€ WICHBI, KO-
TOPBIE PABHBI HYJIIO. . . SHAYAT, MOAIOCIEA0OBATEILHOCTD, B KOTOPOU JOMXKHA,
COOMOMATHCA YCTOWIABOCTE 9ACTOT, JAOMKHA OBITH Pa3ymHuol, Wi donycmu-
moti. Hanpumep, eciu oTo6paTh B IO AMOCTEJOBATENFHOCTD BCE TE€ WIEHBI, IbU
HOMEDPA CYTh MPOCTHIE UUCIA, WX XK€ BCE Te WIEHBI, KOTOPhIE HEOCPEICTBEH-
HO CJICOYIOT 34 HYJEBBIMU, TO NOJYYICHHAA B KaX/I0M U3 OTUX [IBYX BaAPUAHTOB
IO ITOCJAE [OBATEABHOCTE SBASECTCA TOIMYCTUMON.

[TocaeqoBaTEMLHOCTH, B KOTOPBIX YCTOMMUBOCTD IACTOT COOIIOAALTCA BO
BCeX ee MOIMYCTUMBIX HOAIOCIEN0BATEILHOCTAX, KOIMOTrOPOB IpPEIIOXKUI Ha-
3BIBATH CMOLGCMUNECKUMU.

Cam Musec 00BACHIN, KAKWE TOCIEIOBATEABHOCTH CIEAyET CIATATE J0-
OyCTUMBIMY, B PACIBIBYATHIX TepMuHAX. llepBoe yToUHeHWE TpPEmIOXKMT B
1940 r. amepukanckuy MareMaTnk AnoH30 Y€pu — OnuH U3 CO3AaTEIeH TEO-
pun aaropuTMoB. UE€pY mpemIoRmwiI, 9TOOBI JOIMYCTAMBIE IOATIOCASI0BATEIb-
HOCTHU CTPOWINCH HA OCHOBE ONpefeteHHBIX aaropuTMos. llocaenoBaTentHo-
CTH, B KOTOPBIX yc’I‘Oﬁ‘IHBOCTB TaCTOT Ha6JHOAa.eTCH BO BCE€X OOMMYCTUMBIX
o Yepty moAmociaenoBaTEAbHOCTAX, MOJYYWIN HA3BAHUE CMOTACNUUECKUL
no Yépuy. OgHAKO 0OKA3amI0Ch, 9TO OmpeAeeHne 1€pda CAMIIKOM UIXPOKO:
CYLIECTBYET, HAIPUMED, CTOXACTUIECKAA IO 1E€pUy mocieq0BaTEABHOCTD, ITe-
pecraminada 6I:ITB TaKOBOﬁ II0CJIe BLI‘II/IC.HHMOI;JI nepeCTaHOBKHA €€ 1WICHOB.

B 1963 r. KormoropoB ycoBepIeHCTBOBAI KOHCTPYKINIO 1épta, mperIo-
XKUB 60jee OOMMUPHLIN KIACC TOIMYCTUMBIX AATOPUTMOB 0TOOPA LICHOB MCXO0 -
HOIl/)I noCae10BATEIBbHOCTHU B IIOAIIOCACJOBATEIBHOCTD U TEM CaMbIM 3aBEI0MO
He MeHbIUE (a Ha fAeae Gosee OOMIMPHBIN) KIACC AOIYCTHMBIX IO /TIOCIET0-
BATEMILHOCTEN; B TACTHOCTH, KOIMOTOPOBCKUM AJATOPUTM PAa3pPELIaeT WICHAM
MO ATIOCAE [OBATEILHOCTA UMETH WHOU TOPAJLOK CACHOBAHUA, 9€M B MCXOIHOU
MOCJAEIOBATENBHOCTH. [109TOMY KIaCC BCEX TIOCAEOBATEABHOCTEH, CIMOLACMU-
weckuz no Koamozoposy (T.e. TAKUX, ¥ KOTOPBIX YCTOMUABOCTE YACTOT Ha-
6150 [AeTCA BO BCEX JOMYCTUMBIX 110 KoIMOropoBy moAmocae[0BaTeIbHOCTAX ),
SABIAETCA TTOJKIACCOM KIACCA TOCTEOBATEALHOCTEH, CTOXACTUIECKUX IO 1Ep-
9y, — HA CAMOM e Ja¥XKe CTPOTUM MOAKIACCOM, T.€. HE COBMATAIONIAM C
0OBEMITIOMUM KAACCOM. [IJI MATBHENIINX CCHUIOK KIACC BCEX TI0CIEI0BATE -
HOCTEH, cToxacTudeckux mo Kommoroposy, o6osnatdnm 6ykBou S.

Bousicamnocs, 910 kaace S Takke caumkoMm mupok. OKazaloch, HANPH-
Mep, 9TO MOXeT OBITh HOCTPOEHA TAaKad CTOXacTUdeckas mo KoaMoroposy
MOCAEOBATENLHOCTE, B KX JOM HAYAJILHOM OTPE3KE KOTOPOU €IUHUIL GOJIb-
e, YeM HYJeW; & 5T0 MPOTUBOPEYUT KAK WHTYUIIMHU, TAK U 3aKOHAM TEOPUU
BEPOATHOCTEN (HAIPUMED, 3AKOHY BO3BPATHOCTU COCTOAHUU HPU CIyIANHOM
6y x garun). Takum 06pa3oM, gaxe Haubojee IPOABUHY TOE U3 U3BECTHHIX HA,
CErOJHANIHUN [€Hb MATEMATUIECKYU CTPOrUX yTOYHeHnr ujien Museca He ja-
eT TOJHOT'O OTPAKEHUI UHTYUTUBHOTO MPENCTABICHUA O CIYIAMHOCTH (XOTA
U 5TO HENOJIHOE OTPAXKEHUE MOXET OKA3ATHCA HOME3HBIM).
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[1a Goapiner ACHOCTH IpHUBeAeM KOHCTpykimu Uépua m Kommoroposa.
lenTpanrbHbiM a1 06eMX KOHCTPYKINH ABIACTCA YKA3aHUE TeX MPABWII, CO-
MIACHO KOTOPBIM W3 WIEHOB PAaCCMATPUBAEMOU TOCIENJOBATEALHOCTH COCTA-
BIAIOTCS NOIYCTUMBIE TOANOCICIOBATEILHOCTH. [1OCKOMBKY KaXxgoe Takoe
MPABUIO TIPOU3BOAUT OTOOP SLIEHOB TOCICAOBATEILHOCTH M BKAIOYEHIA UX B
TOIYCTAMYIO TIOAIOCAEI0BATENLHOCT, CAMU DTH MTPABUIA MTPUHATO HAZBIBATH
AONYCMUMbIMY NPAEBUAAMY 0OMOOPQ.

[l HATAAAHOCTH TMpeAcTABAM cebe, SITO WIEHBI UCCASTYEMON MOCAEI0BA-
TEJILHOCTU HANMCAHBI HA KapTax. KapThl JeXaT OJHA 33 APYTOU, JUIEBOU
CTOPOHOU BHU3, TAK YTO MBI HE BUAUM, YTO HA HUX HaoucaHo. Hamra meas —
0TOOPATHL HEKOTOPHIE W3 3TUX KAPT W COCTABAUTEL M3 HUX APYTYIO MOCAENOBA-
TEILHOCTh — AOMYCTUMYIO IO ANOCIeA0BATENbHOCTE. (Kak MBl yBUaMM, B CIy-
9ae KOMMOTOPOBCKOU KOHCTPYKITUU TEPMUH «I10/IOCAE[0BATENLHOCTE) UMEET
60Ja€e€e IMUPOKUA CMBICI, 9eM DTO OOBIMHO PUHATO.) JomycTuMoe npasmio oT-
60pa IPEeACTABIAECT COOOI0 ATTOPUTM, KOTOPLIN HA KAXK JOM 3TAIE TOCTPOCHUI
MO ATIOCAE [OBATEILHOCTH TPEANUCHIBAET, BO-MEPBBIX, KOTOPYIO U3 KAPT HAJ-
JEXUT OTKPHITE U, BO-BTOPHIX, CIEAYET WIN HET BKIKYATH 5Ty OTKPHIBAEMY O
KApTy B MOANOCIEA0BATEILHOCTE. BXOAOM aqropuTMa CIyXuT AHGOPMAIAIL
0 BCEX yX€ OTKPBITHIX K DTOMY MOMEHTY KapTax. MoXeT CIyduThbCs, 9ITO
AJITOPUTM OTOGEPET JUIIBE KOHEYHOE YUCJIO0 WIEHOB MCXOTHOU IIOCIE0BATE b
HOCTH; B BTOM CIyYae CIATACTCA, ITO HUKAKOU JOIMYCTUMOU MOAIIOCAEN0BA-
TeIbHOCTH He 06pa3oBanocsk. (HanoMuuM, 910 nexogHas MOCIE[0BATEILHOCTE
MPU3HAETCA CTOXACTUIECKOU TPU HATUIUU YCTOUIUBOCTH JACTOT B JIO00U ee
JOILy CTUMOM TIO ATIOCIE[OBATEILHOCTH. )

[Tepexoaum k Gosee TOMHOMY OMUCAHUIO.

DyHKIMA HABBIBACTCA 6bIUUCAUMOU, KOIb CKOPO CYIMECTBYET 6bl4UCAAIO-
wut ee aaroputM. [Ipu 5TOM TOBOPAT, 9TO AATOPUTM 8bl4UCAAEM PYHKIHUIO |,
KOJbL CKOPO OH TepepafaTHIBAET BCAKUK €€ apTyMeHT &, Ha, KOTOPOM (PYHK-
Us OmpejeleHa, B COOTBETCTBYOIee 3HadeHue f(z) u He BBHIAAET HUKAKO-
ro Pe3yabTaTa B MPUMEHEHUN KO BCAKOMY TAKOMY aPryMEHTY, Ha KOTOPOM
PYyHKIUA HEe OIpeaeacHa.

Uccmenyemyio Ha yCTOMHMMBOCTH MOCAENOBATEILHOCTH OGO3HAYUM a1, a9,
as, - .., TAK 9TO HA N-U KapTe 3anucana mudpa a,, pasHas 0 wium 1.

Homyctrmoe mo Yépay mpaBmio oT6GOpa ABAAETCS TPOU3BOJBHOU BHIYHU-
cauvon pyuxumen (G, OMpeAeneHHON HA MHOXECTBE = BCeX ABOMYHBIX CJAOB
¥ IPUHUMAIOIMEN OAHO U3 ABYX 3Hadenun: /la mw Her. KapThl 0OTKPHIBAIOTCA
MOCAEOBATEIBHO, OHA 33 APYTOU, HAYMHASA C TEPBOU, W KAXIBIU Pa3 — J0
OTKPHITHA OUYEPETHON KAPTHI — PEIIACTCA BOMPOC, BKIIOYATHL JU 3TY Kap-
TY B HOAMOCIETOBATEILHOCTE. BOIPOC 3TOT pemaeTcsa caeqyouuM oopa3oM.
[TycTs yxke OTKPHITHL 11 KAPT, HA KOTOPBIX 3aMUCAHBL, COOTBETCTBEHHO, ITH-
bpwt aq, ..., ap. Ecmm G(aq, ..., a,) ects Her, To crepyiomas, (n + 1)-a1 xap-
Ta He BKAIYACTCA B MOANOCACNOBATEILHOCTh. Kean G(ay, ..., a,) ects /a,
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To caeayiomas, (n + 1)-1 KapTa BKIIOYAETCA B MOANOCACIOBATEILHOCTL B
KatdecTBe OYepPeqHOrO IleHa. BKIoYaTh Win He BKIIOYATH B IOIIOCIENOBA-
TENBHOCTh WIEH (1, 3aucuT OoT 3HadeHus G(A). Takum o6Gpasom, mpasmry
G oTBedaeT GECKOHETHAA IOANOCIEAOBATEALHOCTD (B Clydae, €CIu TAKOBAL

06Pa3OBATACE) Gp (1), An(2)s An(3)s - - - » TAE THCTA 1(1), n(2), n(3), ... obpasy-
0T BO3PACTAIILYIO MOCAE0BATENBLHOCTD, COCTABICHHY IO U3 BCEX IMCEN 71, I
koropeix G(ay,...,an—1) = /a.

WNanoxennio koucTpykumu Koamoroposa mpegmnonuiem caegyiomee 0606-
LIeHne MOHATHA IOANOCIeqoBaTeALHOCTH. O6obwennotli nodnocaedosamens-
HOCIMBI0 TOCAETOBATEIBHOCTH (1, A2, . . . , 0y, ... HA30BEM BCAKYIO IIOCICIOBA~
TCJABHOCTH BHU A

Q1)) Gp(2)r -+ Dep(k)r -+
I KOTOPOU BLITIOIHEHO YCIOBUE

i <j = (i) # o))
[lns OOBITHON MO TIOCAEIOBATEIBHOCTH (KOTOPAA ABIAETCA TACTHBIM CITyIaeM
06GOOIIEHHON) DTO yCIOBUE 3AMEHEHO Ha, 60Jee CUILHOE — C MPABOU YaCThIO
oi) < pj)-

Kaxmoe momyctumoe mo KoaMmoropoBy mpasmio oTOOpa UMEET IEIbIo
CO3/1aTh HEKOTOPYIO 0GOGIIEHHYIO TOAMOCAEIOBATEALHOCTD UCXOHON TOCTE-
AJOBATEIBbHOCTH. MLI IOTOMY HaIUCAJU «MMEeT HEJIbIo CO3/1aTh», & HE «CO-
3Ma€T», 9TO MPOIECC CO3MAHUA MOKET MPEPBATHLCA, W TOTAA B PE3yIbTATE
TMPUMEHEHU MPABUIA BOSHUKACT He GECKOHETHASM TIOCIEA0BATEILHOCTD, & KOP-
meoic (T. €. KOHEIHBIN HAOOP), COCTABIEHHBIN U3 WIEHOB UCXOHON TIOCIEI0BA-
reapHOCTH. [1a cToxacTuanocTu 10 Koamoroposy Tpebyercsa ycTORIMBOCTD
YACTOT B KAXKIOW M3 JOMYCTUMBIX, T.€. O0pPA30BAHHLIX KAKUM-IUOO MOIY-
crumbiM 110 Koamoroposy npasumiom, 0G00IEHHBIX 110 ATOCAEI0BATENLHOCTEN.

Camo koamoroposckoe (T.e. momyctumoe mo Kommoroposy) mpasuao
COCTOWT M3 ABYX BhrYucauMbIX dpyukiuu: ' u G. [lepsas cayxur mas o6paso-
BAHNA HEKOW BCIOMOTATEILHON 0600IIEHHON IO AI0CIe [OBATEALHOCTH. OKOH-
JaTeIbHAA XK€ OO0OIIEeHHAA MOAMOCAEIOBATEILHOCTh UCXOMHON ITOCAEN0BA-
TEIBLHOCTHU CTPOUTCA npu noMoinu GyHknuu G B KadecTBe OOBITHOU MOJIIO-
CAEMOBATEILHOCTU BCIOMOTATEILHON OGOOUIEHHON TIOATIOCAEI0BATEALHOCTH.
Aprymentamu ¢pyukuunn F' u G cIyXaT ABOWYHBIE CIOBA, TaK 9TO KX Aad
3 5>TrX (PYHKIUKA ONMPENeNeHa Ha CBOEM IMOJIMHOXKECTBE MHOXECTBA =. JHa-
geHuAMEU QYHKOUM F' CIyX)aT meable TOM0XUTEIbHBE Yucias, y GyHkumn G
IBa BO3MOXHEIX 3Hadenua: /Ja m Her. CnepBa CTPOUTCA MOCAENOBATEILHOCTD
HaTypaabHbIX wucen n(1),n(2),n(3),...:

n(l) = F(A), 77,(2) = F(an(l)), RN n(k; + 1) = F(an(l), .. .,an(k)).

[TocTpoenue >TOM MOCAENOBATEILHOCTH TPEKPAIIACTCA (M BOZHUKAET KOHEH-
HBIA KOPTEX), KaK TOJHKO HACTYNAET OJUH M3 TPEX CIy9aeB:
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> 3HaeHue F(ay,(1);- .-, ap(r)) HE OTIPENeTeHo;

> sHaeHne G(ay,(1),- - -, Gp(k)) HE OTIPEIeTeHo;

> sHateHue F(ay (), .., ay(k)) coBIagaeT ¢ ogmum u3 smeer n(l), ..., n(k).
Ecau xe 0CTaHOBKM B MOCTPOEHUHU HE MPOU3OILIO ¥ BO3HUK/IA OECKOHETHA
nocaenoBareabHOCTh HOMEpoB 1(1),1n(2),n(3),..., To mamee cTpowmTca BCIO-
MOraTenrbHas 0000IWEeHHAS NOATIOCAEA0BATENBHOCTD Gy (1), Gny(2), Gn(3)s - - - - 3
Hee, HAKOHeIl, 0TOMPAoTCA — B TOPAIKE BO3PACTAHAA k — Te ee “LIeHBI (1),
/I KOTOPBIX BBITIOTHEHO PaBEHCTBO G (ap (1), - - -, Gp(k—1)) = Ja.

JIniio BTOPOE: XAOTUYHOCTD

BepreMca k mpuMepaM KOHEYHBIX HENOYeK n3 BBeIeHNA U BCIIOMHUM 00h-
scuenve, npegnoxennoe Komvoropossmv: nenouku (I) u (II) Bocnpunumator-
¢ KaK CIyYalHble, IOTOMY 9YTO OHE caovckby; menodxu (I11I) u (IV) Bocmpu-
HUMAIOTCA KaK HECIydalHbIe, IOTOMY 9TO OHU NPOocmbl. 110-BUAMMOMY, MbI
OXUJIAEM, 9TO PE3YALTAT CAYyIAMHOTO DKCIEPUMEHTA OKAXKETCA CIOKHBIM, W
YAUBAAEMCA, KOTAA MOIYyIaeM ITO-TO IPOCTOE.

HekoTopeie 06BEKTH MOXHO KBATU(MUIAPOBATH KaK OOJIBIINE WU MATEHD-
KHe, IPyrue — KaK TAKEAbIC WA JerKhe, TPEThb — KaK CJAOKHBIC WA MPO-
ctele. B magane 60-x rogos KoaMoropos HaMeTmI MaTeMaTHIeCKYIO TEOPUIO,
MO3BOJIAIONIY IO OIIEHUBATD CIOXKHOCTH 00HeKTOB. Cerdac 5Ta TeOpUA HA3bIBa-
eTca TEOPUEN KOJIMOI'OPOBCKOH CJIOXKHOCTHU.

B ocHOBE TEOpUE KOIMOTrOPOBCKOU CIOXKHOCTH JEKUT CJAEAYOIMAIL IPOCTAL
U €CTE€CTBEHHAA UIEA:

CAOHCHOCTID 00 BEKMA UBMEPAEMCA daunoti e2o npamuaﬁweeo ONUCaAHUA.

B camom nene, Kaxgbii OOBEKT MOXET UMETh CKOJIb YIOJHO CJIOXHBIC
ONMCAHWA, HO CAOXKHBIA 0O0BEKT HEBO3MOXKHO OMUCATH KOPOTKO.

[IycTs Y — MHOXECTBO BCEX OOBEKTOB, KOTOPLIE MBI PACCMATDPUBAEM, A
X — MHOXECTBO BCEX MBICIUMBIX OMUCAHUA >TUX 00BEKTOB. Uepes |z| 060-
3HaYmM Aauny onucanua L. CroxHOCTE 06bekTa i 0603uaaum Comp (y). B co-
OTBETCTBUH CO CKA3AHHBIM,

Comp (y) = min {|z| : z ecTs onmcanme nus y}.
€T

Ecau 06BekT y Heomucyem, T.e€. [IA HETO He CYHUIECTBYET OMUCAHWSA, TO,
€CTECTBEHHO, €r0 CJIOXHOCTb PaBHA GECKOHEYHOCTH.

Pasymeercs, mauHBI HAAO0 MEPUTH €AUHOOOPA3HBIM CHOCO60M, YTOOBI HE
TMOJIYIWIOCH, ITO OMUCAHUE OMHOTO U TOTO Xe O0BEKTA UMEET Ha KUTANCKOM
A3BIKE UIMHY eJUHUIA (OAuH ueporaud), a Ha pyCCKOM — COPOK (COpPOK GYKB).
[MosTomy Bce ommcanwst KOMTUPYIOTCA B ABOMYHOM aapaBUTe — B BHUJE ITBO-
WYHBIX [I€M0YeK. BOT 3TU-TO ABOMYHBIE KOABI MBI U Oy/eM OTHBIHE CIUTATH
OMMUCAHUAMHK, TAK ITO OTHBEIHE X = =.
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MuoxecTBO Beex Takux map (,y), 9TO T CIyXKAT ONUCAHUEM A Y, €C-
TECTBEHHO HA3BIBATD A3bIKOM ONUCUHUA.

BaMeTI/IM, 9TO M OJAWMH W TOT XK€ O6'I)eKT MOXET mMeTh B JAHHOM A3bI-
K& MHOTO OMUCAHWM, W OJHO M TO XK€ OMUCAHUE MOXET CIYXKUTH OMUCAHUEM
MHOTHX 00BEKTOB — TAaKOBO, HAIIPUMED, OMKUCAHUE: «TBOUIHOE CIOBO, COCTO-
ANIEE TOMBKO U3 HyJem (a, CKaXKeM, BBIPAKEHUE «[BOUIHOE CIOBO» TOMUTCA B
KAveCTBE OMUCAHWSA IS JHO00r0 ABOMTHOrO CJAOBA).

Bcé ckazannoe HOCHIO TIPEIBAPUTENLHBIN XAPAKTEpP, ITOOBI OMPaBAAThH
HKecaeaymouee (hopMaTbHOE U3JI0XKEHNUE.

B mexapToBoM mpousBegeHUU = X Y paccMaTPHBAEM MPOM3BOJLHOE MO-
MHOXECTBO E, KOTOpoe HasbBaeM A3bikom onucanus. Beam (z,y) € E, 6yaem
TOBOPUTH, UTO T ABIIETCI onucanuem 00werTa y. Caoscnocms Compy 066
€eKTa Yy OMHOCUMEAbHO A3bIKA F) onpenensercs Tak:

Compp(y) = min{|z| : (z,y) € E}.

HamomuauM, 9T0 MUHEMYM O MYCTOMY MHOXECTBY IPUHATO CIUTATH PABHBIM
0€CKOHEYTHOCTH.

Must ssoika E = Z X Y, B KOTOPOM KaXJ0€ & CIyXUT ONUCAHUEM [
KaXJOT0 Y, CIOXKHOCTH JI060r0 00BeKTa y pPaBHA HYJIIO0, TOCKOJIBKY OTXHUM
73 OMUCAHUU DTOTO Y ABIACTCA MYCTOE CIOBO; TAKOU S3BIK MBICAUM, HO HE
Oy/JleT BCTPEIATHCA B TEX CEMEUCTBAX SA3BIKOB, KOTOPHIE MBI OyeM paccMaT-
pUBaTh.

IIpeacTaBum cebe aBa A3BIKA, IPUUYEM ONMMCAHUE KAKOTO-TUO0 0OBEKTa, HA
BTOPOM fA3BIKE TPOUCXOAUT IIYyTEM YABOCHUA OMUCAHUA DTOTO XKe 00BEeKTa Ha
TEPBOM A3LIKE. SICHO, ITO BTOPOU A3LIK «Xy¥XKe» mepBoro. Ilpeanodrurensuee
T€ A3LIKU, KOTOPBIE B COCTOAHUU TaBATH G0jee KOPOTKUE OMUCAHUA.

Byaem rosoputs, 4To a3wik A me zysce s3pvika B u nucate A < B, eciu
CYLUIECTBYET TAKas KOHCTAHTA C, ITO IS BCAKOTO §y CIIPABEIUBO HEPABEHCTBO
Comp 4(y) < Comppg(y) + ¢, T.e. ecan

Jde Yy Comp 4 (y) < Compp(y) + c.

Ecim npuHATH, 9TO IIA TaK HA3BIBAEMBIX €CTECTBEHHBIX SA3BIKOB, T.E€.
IUIA T€X, KOTOPBIMU OJb3yETCA YEJIOBEIECTBO, MOT'YT OBITH C(POPMYIUPOBAHBI
OpaBWIa MEPEBOAA C ONHOTO A3LIKA Ha APYTOH, TO CTAHOBUTCA OUEBUIHLIM,
YTO KAXILIU U3 DTUX A3LIKOB HE XyXe Apyroro. Bems, ckaxem, Typenkoe
OMUCAHUE KAKOrO-Anb0 O06bEKTa MOXHO COCTABATH TAK: B3ATH MPOU3BOJIb-
HO€e ATIOHCKOE ONMUCAHUE 3TOT0 00BEKTa W AONOJHUTL €r0 MPABUIAME ATOHO-
TYPENKOTO meperoga. U Typerkoe, u AMOHCKOE OMUCAHUWA, W TPABUIA Tepe-
BOJI8, CIMTATCA 3aKOIUPOBAHHBIMI B BUIE ABOWYHBIX Ca0B. [lopTomy mimua
TaKOT'0 TYPEIKOTO ONMUCAHUI PABHA MIWHE ATMOHCKOTO OMUCAHUA ILTIOC HE 3a-
BHCATIAA OT BEIOOPaA 00BEKTA ATUHA MPABUI TePEBOaa. B KadecTBe ATTOHCKOTO
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ONMMCAHUS BEIGEPEM KpaTHdauiiee. B UTore moaydaeM, ITO TYPEIKUN A3LIK He
XyXKe AIOHCKOT'O.

BeTaeT BOmpoc 0 BEIGOPE ONTUMAIBLHOTO A3LIKA — TaKOTO, KOTOPLIU He
xyx)e a06oro apyroro. llycrs £ — HEKOTOpPOE A3BLIKOBOE CEMENCTBO, T.e.
MOMPOCTY HEKOTOPOE MHOXECTBO A3LIKOB. A3bik A m3 sToro cemenctna L
HA3BIBACTCA ONMUMALbHbIM (1 L), ecliu OH He XyXKe JI000r0 APYroro A3BIKA
73 DTOrO CEMEUCTBA, T. €. eCIU

VBe L ALB.

Ecau onTUMAIbHBIT A3BIK CYIIECTBYET, TO UMEHHO C €r0 TIOMOIIBIO CIeAyeT
U3MEPATH CIOKHOCTL. CI0XKHOCTH 00BEKTa OTHOCUTENABHO OJHOT'O W3 ONTH-
MAaJbHBIX A3BIKOB HA3BIBAETCH G.A20DUMMUYECKOT IHMPONnUed ITOT0 0ObEKTA.
ODHTPONHUIO W PACCMATPUBAIOT KAK OKOHYATENILHYIO MCKOMYIO MEpPY CJIOXKHO-
CTH — B PAMKAaX 33JaHHOTO A3BIKOBOTO CEMENCTBA.

[l HEKOTOPBIX BaXHBIX A3BIKOBEIX CEMEUCTB MMEET MECTO TEOPEMa O Cy-
IECTBOBAHUY ONTUMAILHOTO A3BIKA, 8 TEM CAMBIM U DHTPONNUUA. JTa TEOPEMa,
HaswiBaeTca meopemoti Conomonosa — Koamozoposa.

[l maHHOTO CEMENCTBA MOXKET CYNIECTBOBATH MHOT'O ONTUMAIBHBIX A3bI-
KOB ¥ TEM CaMbIM MHOTO dHTponud. O qHAKO, B CHIY ONMPENeTeHN ONMTUMAIb-
HOCTH, JIO0BIE BE SHTPONUY (B3ATHIE I OMHOTO U TOT0 Xe (PUKCUPOBAHHOTO
A3BIKOBOIO CEMEUCTBA,) PA3IMYAOTCA He 60jee YeM Ha, A JUTUBHYI0 KOHCTAH-
Ty. UabiMu caoBamu, eciu A m B ¢yTh ABAa ONTUMATLHBIX M L A3BIKA, TO
CyHIECTBYeT TaKad KOHCTAHTA ¢, ITO [IIA BCEX Y

| Comp (y) — Compp(y)| < c

3AMEYAHUE. KoHEYHO, HEOPUATHO, YTO AATOPUTMHUYECKAA DHTPOINA,
MPETEHAYIONAA HA POIb (ACTUHHOU CIOXKHOCTHY OMPENEIAeTCA HE OTIHO3HAT-
HO, & BCETO JUIIb ¢ TOYHOCTBIO 10 AJJUTUBHON NOGABKY, HE MPEBLIMIAIONIEN
KOHCTAHTHI. O [HAKO MONBITKYA HAUTHU CPEIU DHTPONUU «HAUOOJIEE OMTUMAIh-
HYIO» [TOKA 9TO HU K 9eMy xopoiemy He npusean. C Ipyrow CTOPOHBI, BEb,
CKAXeM, M [INHA, W BEC TAKXKe OIpeAeJeHbl He OMHO3HATHO, & C TOIHOCTHIO
IO MYJbTUMLIUKATUBHON KOHCTAHTHI, 3aBUCAIIEN OT BHIOPAHHOW €IWHUITHI 13-
mepenus (10 cm=100 mm; 2 kr=2000 r; u T.11.).

W3 ypaxenua Kk KoIMOropoBy alropuTMUYIECKYIO SHTPOIUIO 0003HAMAIOT
ob6braHO GykBou K; muorga k sron 6ykee K noGaBiatoT emme BTOPYIO OyKBY,
YKA3BIBAIOULYI0 TO ABBIKOBOE CEMEUMCTBO, K KOTOPOMY OTHOCHTCA PACCMATPH-
Baemas suTponud. Eciu K’ u K” cyTh gBe sHTpONMU, OTHOCAIINECA K OJHOMY
U TOMY Xe A3BIKOBOMY CEMEUCTBY, TO, KAK 0TMEYaI0Ch,

K -K'| < e
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Koamoropors me TOILKO CHOPMYIAPOBAL HOHATHE AICOPUTMUICCKON DH-
Tponuu 00BHLEKTA, HO U IPUMEHII €r0 K UCCICLOBAHNAIO CAYIAUHBIX IOCIET0-
BarersrocTen. Habuio nerue Konmoroposa ¢ocTosiio B TOM, 9TO B CIYIaUHOU
MO CAEOBATETHHOCTH SHTPOIUA HAYAIBHOI'O OTPE3KA PACTET AOCTATOYIHO ObI-
CTPO NPHU HEOTPDAHUYUCHHOM YBEIMYUCHUW IIMHBL 5>TOro oTpeska. (Hudero ne
MO IENACIIE, CIYIANHAA MOCAEA0BATEILHOCTE MOXET HAYUHATHLCA C MUJLIAOHA,

HyJIeﬁ — HO M 9TOT MWIJWUOH HUYTO IIepen 6eCKOHe‘IHOCTbIO, n €Cjan B3ATHb
BCE HAYAIBHLIE OTPE3KH B COBOKYIHOCTH, TO WX SHTPONWA HEM30€XKHO OyneT
pacTu.)

NTak, B KadecTBe OMUCHIBAEMBIX OG'BEKTOB MBI 1M PacCMaTPUBATD JABO-
nunele nenouku — rakwue, kax (1), (IT), (III), (IV) u T.n. Hosromy orHbIHE
Y =E.

Ecin s3pik cogepxutr mapy (z,z), TO 3TO 03HAYAET MONPOCTY, UITO Iie-
MOYKa z OmUCHIBaeT caMoé cebsa. fzpik D, cocToAmny B TOYHOCTH U3 Iap
TAKOI'0 BU/A, HA3BIBAETCA JUG20NaAbHbIM (TEPMUH U3 MATEMATUKN), WIA 06-
monumnbim (TepMuH u3 auarsucTuky). [las rakoro sseika Compp(y) = |yl
OrpaHuauMcs A3BIKOBEIME CEMEMCTBAMU, COAEPKAIIUMA ABTOHUMHEIN SA3BIK
(Takum Gyger, B 94aCTHOCTH, CEMEUCTBO MOHOTOHHBIX A3BIKOB, OIMUCAHHOE HY-
xe). Torga mas kaxgon sHTponuu K, COOTBETCTBYIOUIEH STOMY CEMEUCTBY,
¥ TOAXOAMIEH KOHCTAHTEL ¢ OyACT BLIIOIHCHO HEPABEHCTBO:

K(y) < |yl +c.

Taxum obpasom, ecau npesebpedsb agAUTUBHOU KOHCTAHTOM, MAKCUMAJIBLHO
BO3MOXHOE 3HAYEHNEe NI SHTPONNK IEMOYKN PABHO AAnHe Iemoquku. Komamo-
COPOB TPEATIONOKMI, UTO ¥ CIYIAUHOU TMOCIEJOBATEALHOCTH DHTDPOMUAA HA-
YAIBHOTO OTPE3KA JAOCTUCAET DTOTO MAKCHMYyMa, TO €CTh PABHA, IJIWHE 3TO-
O OTpE3Ka, — ONATL-TAKWU, NPU IpeHeOpeKeHnn alJuTUBHON KOHCTAMTON.
B sTom cocroana ocuoBHas uaes KoaMoroposa OTHOCUTEALHO Xa0THIHOCTH.

Urak, ¢pukcupyeM HEKOTOPOE A3LIKOBOE CEMEHCTBO W OJHY U3 COOTBET-
cTByWOIIUX dTOMy cemeucTBy oSHTponmi K. HazoBem mnociaenoBaTenbHOCTH

a1,02,y...,0n, ...

Taomuueckoti, eClIn CyMmecTBYeT TaKad KOHCTAHTA ¢, ITO
K(ai,az,...,a,) >n—c.

O4eBUHO, CBOUCTBO XAOTUIHOCTH HE 3aBUCAT OT BBHIOPAHHOU DHTPOIWH, &
TOJBKO OT BHLIGPAHHOTO CEMEUCTBA.

OKa3aJa0Cch, ITO TPH MO IXOAAIIE BHIGDAHHOM A3BLIKOBOM CEMEHCTBE CTPO-
roe MOHATHUE XAOTUTHOCTHU XOPOIIO OTPAXKAET MHTYUTUBHOE MPEACTABICHUE
0 CIYYIauHOCTH.

CosmaBasg Teopuio CAOKHOCTH OOBEKTOB, KOIMOTOPOB TpMaanl COOTHO-
MIEHUIO ,, OTUCAHNE — 00BeKT" amropurmudeckun xapaktep. Crexysa Koamo-
TOPOBY, OTPAHUTUMCA NEPEUUCAUMbIMY A3BIKaMu. [loHaTHe nepeuucaumozo



82 B. A. Ycoersckun

MHONHCECMEG — DTO OJHO W3 OCHOBHBIX NMOHATHUN TEODUU AJATOPUTMOB (13 u
MATEMATHAKY B IIEIOM). DTOMY IOHATHUIO MOXHO JATH TAKOE HATVIALHOE 00D-
acuenne. [Ipegcrasum cebe 6€30CTAHOBOYHO PAGOTAMIUK IIPUHTEP, HTOCIE-
JOBATEIBLHO MEYATAIOMMEA CI0Ba. Ilocte HameYaTaHusa CJAOBa IPUHTEP AEAaeT
npober, TaK 9TO GIOBA OTAedeHbl OAHO OT Apyroro. llepen HaneuaTanmem ote-
PEIHOTO CI0BA MPUHTED OePET BpeMs Ha, PA3MBINLIEHUE. DTO BPEMsA MOXET
0Ka3aThCsI 6€CKOHEYHBIM, W TOTa, CAOBO HE MEIATACTCS BOBCE; B TAKOM CJIY-
Yae HANEeYATAHHBIM OyAeT JUIlb KOHEYHOE MHOXECTBO CJIOB — B YaCTHOCTH,
MyCTOE MHOXECTBO, €CJU MIPUHTEP B CAMOM HAYAJE CBOEH PABOTHI 33,y MAJCT
HaBCermga. Ta.K BOT, MHOXE€CTBO BCEX KOI‘,ILa-JII/I6O HalleIaTaHHBIX TAKUM IIPDWUH-
TEPOM CJIOB OKAXKETCA MEPEUYUCIUMBIM — U BCAKOE TEPEUUCIUMOE MHOXKECT-
BO MOXeET OBITH MOIYYEHO TAKUM 06pa30M HIpU MOACOETMHEHUM IPUHTEPA K
«HIEATBEHOMY KOMITBIOTEDY». [lepeuncanMo u MHOXECTBO TeopeM J6ou ¢pop-
MAaJbHOU TEOPUU. 3AECh HET MECTd PA3bACHATH, HA 9TO TAKOE WIEATbHBIN
KOMIIBIOTED, HU 4ITO Takoe (opMaiabHas Teopusa. Ho ompenenenuwe moHATHSL
,TIEPEINCINMOE MHOXECTBO MBI CEMTaC TIPUBEIEM.

I[JIH HAVIAAHOCTA HaYMHEM C TEepMHUHA «CICTHOC MHOXECTBO». TepMI/IH
BTOT MMeeT [ABa BAPUAHTA 3HadUeHUA. B mepsoM, Goaee yskoMm (m Goaee pac-
OPOCTPAHEHHOM) 3HAYCHUU CYETHOE MHOXKECTBO — HTO TAKOE MHOXECTBO,
KOTOpPO€ MOXKHO MOCTABUTH BO B3aUMHO OMTHO3HAYIHOE COOTBETCTBHUEC C HATY-
padbHBIM pagoM. Bo BTopoM, 6ojiee MUPOKOM 3HAYCHUM CUETHOE MHOXKECT-
BO — 3TO TaKO€ MHOXECTBO, KOTOPOE MOXHO IMOCTABUTH BO B3AWMHO OHO-
3HAQAYHOE COOTBETCTBUE C Ka.KI/IM—JH/IGO HA9aJIbHBIM OTPE3KOM HATYPAJbHOTO
paga. HamoMHUM, 9TO HAUAAbHLIM OMPEIKOM HAMYPAALHO20 PAJG HABBIBA-
eTcA TPOU3BOJIBLHOE MHOXeCTBO M HATYPATHHBIX YUCEN, COAEpIKAIIee BMe-
cTe CO BCAKMM CBOUM 3JEMEHTOM UM BCE€ MEHBIIIWE YUCIA. Ta.KI/IM 06pa30M,
n BECH HaTypaJIbeIfI pang, u nycroe MHOXECTBO ABIAITCA HATAIBHBIMU OT-
pesxkamu. llosToMy mpum BTOpOM HOHMMAHWHA CYETHOCTH BCE KOHEYHBIE MHO-
KECTBA, B TOM UHUCJAE IyCTOE MHOXECTBO, OKA3BIBAIOTCA CUeTHBIMU. VIMeH-
HO DTO BTOpOe, Hosee MUPOKOE TMOHWMMAHUE CICTHOCTH YJAO00HO I HAIIWX
mesen; ero Mbl W TpUMEM. A TOrga CIeTHOMY MHOXECTBY MOXHO IaTh U
TaKOE ONPENETCHUE: MHONCECTNBO HABDIBAETNCA CUEMHBIM, ECAU OHO AUOO TY-
CNO, AUb60 MONCEM GLIMb PACTIOAOHCEHO 6 NOCALI0BAMEALHOCTL (M. €. 4644~
EMCA MHONCECTNBOM UAECHOB KaKOU-aub0 nocaedosamesvrocmu). Hanpumep,
KOHEYHOe MHOXECTBO {a,b,C} MOXHO DACHOIOXUTL B MOCIEJOBATEILHOCTD
a,b,c,c.c,c,.... 3aMeHdaA B TPUBEACHHOM OINPEIEICHAN CICTHOT'O MHOXKECT-
Ba TEPMUH <«ITOCJICIOBATCABHOCTBY Ha TCPMHMH «BBIIUCAUMAA IIOCACTOBATEIb-
HOCTB», MBI IOMY9aeM OTIpefeIeHre IEPEINCAUMOT 0 MHOXKECTBa. 1To KacaeT-
CA OTIPENENEHUA TEPMUHA, «BEIMUCIUMAA TIOCIEA0BATEILHOCTDY, TO OHO Cerdac
OymeT maHo.

[MocmegoBATENBEHOCTD W1, W, . .., Wy, ... HABHIBAETCI 6bIUUCAUMOMU, KOIb
CKOPO CYMIECTBYET AJTOPUTM, BEITUCIAIONIAN €€ 11 WIeH Wy, O ero HOMePY 7.
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[TosToMy TOHATHE BLITUCIUMON TTOCAENOBATEILHOCTA HASBIBAIOT A420PUMMU-
YECKUM QGHAA020M UIA FPHERMUSHVIM AHAA020M TOHATHSI TOCIEI0BATETHHO-
CTH, & MOHATHE MEPEIUCIUMOTO MHOKECTBA, — AJTOPATMUICCKUM GHAJOTOM
iz 3pPEKTUBHBIM AHAJIOT OM HOHATHAA CIETHOTO MHOXeCTBa. [lepeuncinmbie
MHOXEeCTBA HAa3BIBAIOTCA TakKXke adderxmusno cuemnvimu. lloBTopumM onpene-
JEHUE: MHONCECTNEO HA3BLBAEMCEA NEPEUUCAUMBIM, Ut IPHERMUBHO CuemHbIM,
ecau oHo AU60 NYcmMo, Aubo Mmoxcem 6bUNMbL PACTLOAOHCEHO 6 GHIUUCAUMYIO NO-
caedosamenvrocmy (M. e. ABAACTNCA MHONCECMEBOM UACHOB KAKOU-AUOO Bbi-
YWUCAUMOT NOCAEI0BAMEALHOCTNU).

Bce paccmaTpuBaemMbie HaMU A3BIKK CYyTh IOAMHOXECTBA, I€KAPTOBA MIPO-
u3BemeHUA & X = U, CIeJOBATENLHO, cueTHRI. W peonorua Koamoroposa cocTo-
ATa B TOM, 9TOOBI PACCMATPUBATH TOMBKO d(M(MEKTUBHO CICTHBIE (OHU XKE —
NEePETUCTUMBIE) A3BIKH.

OKOHYATENRHO HANIEXKAINTAN BEIOOD A3BLIKOBOTO CEMENCTBA TMPOU3BET KOJ-
MOrOpoBcKuY yueHuk Jleouus Jlesun. menno, 8 1973 r. o BBex B paccmo-
TPEHME CEMEUCTBO MOHOTOHHBIX S3LIKOB W WM3YYWI COOTBETCTBYIOLIEE BTO-
My CeMENCTBY MOHATHE XA0TUIHOCTH. [IpuBegeM HeOOXOAMMEIE ONpPeIeIeHI.

Byaem ropopuTh, 4TO JBOMYHBIE CJIOBA U U U CO2.4GCO6GHbL U TTUCATD U = v,
€CJIU OJHO U3 3TUX CJIOB €CThH HAYAJIO APYTOTo.

Asbik F HA3BIBAETCA MOHOMOMHBIM, €CIN OH MEPEIUCIUM U BBIIOIHEHO
yCaoBme:

[(z1,91) € E & (22,92) € E & (71 = 22)] = [y1 =~ va2].

Beskyio mocmeoBaTeIbHOCTD, ABIAOMIYIOCA Xa0THIeCKON A CeMENCTBA,
MOHOTOHHBIX SI3BIKOB, Oy/IEM HA3BIBATH IIPOCTO TAOMUUECKOT.

AnropuTMutecKas SHTPONU, COOTBETCTBYIONIAA CEMEUCTBY MOHOTOHHBIX
SA3BIKOB, HA3LIBAETCA MOHOMOKKOY anmponuet u obo3zuadaerca KM. YcroBue
Xa0TUYHOCTH TIOCIE0BATEIBHOCTH (1, A2, A3, . . .) MOKHO 3AIMCATH TAK:

deVn KM(aq, ag, ... an) >n—c.

Kiacc Bcex Xa0THIeCKNX TOCIefOBATEILHOCTEN 00o3HadaeTca 6yksou C.

CamraeTrca, 9T0 CTPOr0Oe MOHATHE XA0TUIECKOU TIOCIE0BATEIEHOCTH MO-
XKET CAYXHUThL XOPOIIXM OTPaKEHIEM WHTYUTUBHOTO MOHATHA CIYIAUHOR IIO-
CIeA0BATEILHOCTH. K TOMY ecTh aBa OCHOBAHMUAL.

Bo-nepBbIx, M Kaxgaol OTAEJbHO B3ATOU XA0TUYCCKOU MOCIE0BATE b-
HOCTH BLIMOJIHAIOTCA OCHOBHLIE 3aKOHLI TEOPUH BEPOATHOCTEN.

Bo-BTOpBIX, KIACC XA0TUIECKUX TOCAEOBATEILHOCTEN COBNAAAET C APY-
TUM (IIPETEHIECHTOM) Ha POJIL CTPOroro aHAJOra, PACILILIBIATOrO KIACCa, CIy-
YAMHLIX II0CIeOBATEILHOCTEN — a MMEHHO, ¢ KAacCOM T BCeX TUIMTIeCKTX
nocaenoBaTeaLHOCTEN (0 HEM OyIeT PACCKA3aHO fanee):

C=T.
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[TosToMy XaoTHUIECKWE TOCACAOBATEILHOCTH MOXKHO OBLIO ObI HA3BLIBATH
MUNUYECKO-TAOMUNECKUMU TN TEOMUBECKO-MUNUUECKUMY, & CAM KIACC 060-
saadaTh TC mwir CT. DToT KIace yxe KIACca S BCEX MOCHE0BATEIBEHOCTEN,
croxacTuaeckux 10 Koamoroposy (mocaegnuit, Kak yxké OTMEYAIOCH, CJIMII-
KOM IIUPOK):

TCCS, TC#S.

JInno TPETBLE: TUNIUYHOCTb

CkaszaTh mpo KAKOU-au00 OOBEKT, YTO OH TUIMIEH — DTO 3HAYUT CKa-
34Tb, IYTO OH IPUHA,IEKUT K JIOOOMY IOAaBAAONEMY GOTbIMHCTBY. Hanpu-
Mep, TUIIMYIHLIA TeI0BEK, BCTPEIEHHLIN Ha MOCKOBCKON YJINIE, HIMEET POCT Me-
Hee ByX METPOB (T. €. IPUHANIEKAT K MMOJABIAIONIEMY GONBITUHCTRY JIO N,
MMEKIIX POCT MEHEE ABYX METDPOB), BO3PACT Gojee Tpex JeT (T.e. IpuHa,I-
JEXUT K TOAABAAIONEMY GONBITAHCTBY JI0A6H, IMEIOITIX BO3PACT oaee Tpex
aer) u T. f. Konewno, m060e u3 GOJBLUIMHCTB, O KOTOPHIX UAET Petb, JONKHO
OBITH PA3yMHBIM: BEIb KAKOW OOBEKT HM BO3BMW, OH 3aBEJOMO HE TIPUHAJ-
JEXUT K TOJABIAIONIEMY OOJLIITHCTBY, 0OPa30BAHHOMY BCEMU OCTAILHBIMMA,
OTJIUIHBIMYA OT NAHHOTO, OOHEKTAM.

MBI MCXOIUM M3 MHTYATUBHOTO TPEACTABICHUA O TOM, UTO CIyIAWHBIA
06BEKT JOMKEH 0648 44TH CBOMCTBOM TUMMIHOCTHU. Hanra neas — gaTh CTpo-
o€ MaTEMATHUIECKOE OTIPEAEICHIE STOT0 CBOUCTBA, [JIA MOCASN0BATEILHOCTEN
HyJEU W eUHUI] NP PABHOMEPHOM PACIPENEIeHUN BEPOITHOCTEN HA IMPO-
crparcTie {) TAKUX MOCAE[0BATENBHOCTEN. [10CI€A0BATEALHOCTH, YI0BJIETBO-
PAOIIZE DTOMY CTPOrOMY OLIPEACNCHUIO, MbI Oy 1€M HA3BIBATH MUNUUECKUMU,
OCTABJAA CJAOBO MUNUYHBILY I YIOTPEeOICHUA HA MHTYUTABHOM ypoBHE. B cu-
Jy CKA3aHHOTO BHIIE, HAM HAL0 OMPEACTUTH CIEPBa, ITO €CTh IO AABIAIIICE
GOMBIIMHCTBO MOCAEAOBATEIBHOCTEN, 8 3aTEM — KAKWE OOJBIMUHCTBA CaEy-
eT CUATATL PA3YMHBIMHU. A TOTJa KIACC TUMUHYECKUX MOCAEIOBATEILHOCTEN
ABTOMATHUYIECKHU OMPEACIUTCA KAK MepecedeHne BCeX PA3yMHBIX OOJBIIMHCTB.

OcraBiss TEPMUH (IOAABAAONIEE OOTBITUHCTBOY IS MHTYUTUBHOTO YTIO-
TpebieHus, Mbl 6yeM TOBOPUTH O 604bWUL MHOKECTBAX MOCAENOBATEIHHO-
cren. [lomoamenne K GOILIIOMY MHOXECTBY 10 Beero () 6ymeM Ha3bIBATD M-
avin. OFEBUAHO, TOCTATOYHO OMPENEIUTDb, ITO TAKOE MAIOE MHOXECTBO, —
a Torga GOBIINE MHOXECTBA ONPEACHATCA KAK JOTOJHEHNA K MAJThIM.

Urak, nycTs JaHO KAKOE-TO MHOXECTBO () nociaegoBaTeasuocTen, () C (2.
MBI XOTUM OTpemenuTh, KOTJa €ro CAeqyeT CUMTATh MadbimM. B TepMunHax
TEOPUY BEPOSTHOCTEN MBI CKa3aIu OB, 9TO () MaJI0e, KOAb CKOPO BEPOATHOCTD
nonajgaEuAa B () paBHA HyJ 0. B TEpMUHAX TEOPUM MEPbI Mbl CKAa3aaIu ObI,
aT0 () Manoe, KOIb CKOPO OHO MMEET Mepy HyJIh. MBI, 0OIHAKO, TOCTAPAEMCA
ONIPENENNTD, ITO TAKOE MAJIOE MHOXKECTBO B GOMEe MPOCTHIX TEPMUHAX.
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MHOX€eCTBO () HABBIBAETCA MAAbIM, €CIH €T0 MOXHO MOKDHITH IIAPAMH,
cyMMa 06'bEMOB KOTODBIX CKOJIb yrOAHO Mata. OIpefeseHuio MaIoro MHOXE-
CTBa MOXHO [aTh TaKyl (GOPMYJIMPOBKY: MHOKECTBO () HABBIBAETCH MAAbLM,
ecau A KaXA0r0 HATYDAIBHOIO FHCIA 1M HAUACTCA TAKASA MOCAEAOBATENb
HOCTE ABom4HbIX ca0B (z(1),z(2),...,z(n),...), aTO

QC U Qm(n)a

n
—lz(n 1
ZV(Qm(n)) = ZQ jz(n)] < e
n n

OdeBugHO, KaX a4 OTAeMbHASA TIOCIEJ0BATEILHOCTE u3 §) o6pasyeT Manoe
MHOXECTBO, a MOTOMY MNOHATHE GOMBIIOTO MHOXECTBA HE MOXET IIPEeTEeH,0-
BaTh HA POJNb yTOYHEHUS MOHATHUA pa3ymnozo OonbiirHCTBA. llepeceuenue
BCex GOMBIINX MHOXECTB MyCTO.

«PasyMHOCTDL)Y BBOAUTCA Ty TEM CACAYIONIEN KOPPEKTUPOBKHU OMIPEICICHUA.

Bo-nepBrix, moTpebyeM, 9TO6BI YIOMUHAEMAA B ONPEAEIeHUH MIOCIE0BA-
TEIBHOCTD ABOMUHBLIX CI0B (2(1),2(2),...,2(n),...) Geura Beraucaumon. JIpy-
PUME CAOBAMY, MBI TpeOyeM, 9TOOBI CYIIECTBOBAI AJITOPUTM, BHIYACISIIONTIN
ee N-U WIEH I, [0 ero HOMepy N.

Bo-BTophix, moTpebyeM, 9TO6GB TaKas BBIMUCIAMAA TOCAET0OBATEILHOCTD
HE MPOCTO CYIIECTBOBAJIA [ KaXJOT'O 17, HO CTPOMIACH OBI IO 3TOMY 111 (-
gexmueno. CroBo «3PPEKTUBHOY 03HAYAET ,,¢ TIOMOIIBIO AITOPUTMA". 31eCh
HEOOXO TUMBI pas3bACHEHUA. [[eJ0 B TOM, 9TO aITOPUATM, TOIYIAIOUIAN Ha, BXO T
M ¥ BHIJAIOMMHA HA BHIXOAE TpefyeMylo MOCAeNOBATEILHOCTDb, HEBO3MOXEH
MPOCTO TOTOMY, 9TO MOCAEA0BATEIBLHOCTE — DTO OECKOHEYHBIN 0OBEKT, 8 aJl-
TOPUTMBI OIEPUPYIOT JUIIb C KOHCTHBIMU O6"beKTa.MI/I. OrZ[HaKO B HaIll€eM CJIy-
4ae, IOCKOABKY MOCAeOBATEILHOCTD BHITUCANMA, TO ¥ HEE €CTh AITOPUTM,
KOTOprI;)I €€ BBIIUCAACT — AaXeE OYCHb MHOT'O TaKNUX aJTOPUTMOB. AJII‘OpI/IT-
MbI (B IPYTOU CHCTEME TEPMUHOB — IMPOTPAMMBI AITOPUTMOB) ABJISIOTCA KO-
HEYHBIMEA 0OBEKTAMYA U TIOTOMY BIIOJHE OCMBICIEHHO TOBOPUTE 00 aIrOpUTME,
KOTOPBIN IO MUCAY 171, TOCTYIUBIIEMY HA €r'0 BXOI, BBIIAET HA BBIXOAE OTUH
U3 aIrOPUTMOB (B APYTOU CUCTEME TEPMMHOB — OJHY U3 IIPOTPAMM), BBIYUH-
CAAOMIX TocaeRoBaTeabHocTs (x(1),2(2),...,z(n),...).

Brecs B ompegesenne Maioro MHOXECTBA DTHU ABA NOOABIEHUS, MBI TIOIY-
JaeM ONpefeieHne sPPexmueno Mas020 MHOKECTBA, — a TEM CAMBIM U OIIPe-
nenenne sffiekmusno Goavuwozo MHOXeCTBA. llepecetdenne Beex >pheKTUBHO
OOJBIIIX MHOXKECTB OKa3bIBAETCA HEyCTHIM. bosee TOro, OHO caMo ABIAETCS
a>pexTuBHO 6OTBIIUM. ITO HAUMEHBIIEE cpean 3PPEKTUBHO OOJBIIUX MHO-
XKECTB U €CTh UCKOMOEe MHOXeCTBO T BCeX munuueckus NoCIeJ0BATEILHOCTEN.

Tunndeckue mocae0BaATENBHOCTH HAZBIBAIOT TAKKeE CAyuatinbimy no Map-
mun-JAédy — no umenn ydennka KoaMoroposa, 3aMedaTeIb-HOTO MIBEICKOTO
maTemaTuka [lepa Maptun-Jléda, koTopei B 1966 r. chopMyIupoBaI TOILKO
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ITO M3JIOXKEHHOE ONpeAeleHre TUINIHOCTHA B KadIeCTBe CTPOrOr0 YTOIHEHNS
TOHATUSA CIyIalHOCTH.

Kak yxe rosopmiock, kiaacc T Bcex TUMUYECKUX TOCIEIOBATEIHLHOCTEN
coBragaeT ¢ kaaccom C Bcex XaoTUIEeCKUX [OCJAEI0BATEAbHOCTEN:

T=C.

IlosToMYy, Kak yX)e rOBOPUIOCH, THIIUIECKHE II0CIeI0BATEILHOCTH MOXHO
MMEHOBATH TAKKE TAOMUUECKO-MUNUYECKUMY TIX MUNUUECKO-TAOMUYECKU-
MU, 8 CaM KJIACC BCEeX Takmx nocaegosareabnocren obosnadars CT wim TC.

Kak mbI yxe 3HaeM,

CTCS, CT#S.

JInmo YETBEPTOE: HENPEICKA3YEMOCTD

Bor magamo «/IsenagumaTu cryases» Uabda u Ilerposa: «B yesgaom ro-
poae N 6Lu10 Tax MHOTO TAPUKMAXEPCKUX 3aBEICHUN U OIOPO TMOXOPOHHBIX
MPOIECCUN, ITO KA3AIOCH, KUTEIN TOPOIA POXKJAIOTCA JUIIb 3aTEM, ITOOBI
MOOPUTHCA, OCTPUIBLCA, OCBEXUTH T'OMOBY BexeTraleM U ymepeTb». Cyxie-
HIUE OCTAETCA BEPHBIM, ecau 3ameHUTh N Ha MoOCKBy, mapumkMaxepcKue Ha,
3aJbl UTPOBBIX ABTOMATOB, MOXOPOHHBIE OIOPO HA KABUHO, 3 LETh POXKAEHUSI
HA «UCPATHY. JTOT MEYAIbHBIN (PAKT, OJHAKO, TO3BOISET HATIATHO OOBAC-
HATH TO CBOUCTBO CIYYAWHBIX MOCAEI0BATEIBHOCTEN, KOTOPOE MBI HA3BIBAEM
HETIPEACKA3YEMOCTHIO.

VHTYUTUBHO ACHO, ITO BCAKAA CIYIANHAA MOCAEIOBATENLHOCTD ABIACTC
nenpedcrasyemoti B TOM CMBICHE, 9TO B KAKOM ObI MOPAIKE MBI HU BHIOMPAJIN €€
“WICHBI, 3HAHUE 3HAYEHUU YIKe BHIOPAHHBIX WICHOB HE MO3BOJAET IIPEACKA3ATH
3HAMEHNE TOTO CICAYIONIEr0 WIEeHA, KOTOPHIA MBI HAMEPEBaeMcd BHIOpaTh. Ta-
kuM ob6pasom, Kasuno, obaagaolnee Takou MOCIeI0BATEILHOCTHIO U IPELIa-
rafoinee Urpoky yrajgbBaTh ee WIeHBl U AeJaTh IIPK DTOM JeHEeXHbIE CTABKH,
HE PA3OPUTCA; TOBOPA Gosee TowHO, Kazumo ysepemno, uTo uukakon Urpok me
MOXKeT 00JaJaTh TAKOU CTPATErMEeR UTPHI, KOTOPAd IPUBEAECT K PA30OPEHUIO
Kaswuno, kakum 661 KanmuTaaoMm OHO HEU 001a,1a0.

HemnpenckazyeMocTh Kakou-1ub0 MOCAEAOBATEILHOCTH, TAKAM 00Pa3OM,
OTpefeasaeTCs B TepMUHAX UTPHI, KoTOopyio Urpok BemeT mpoTus 0643 mgato-
HIero 3TOU MOCIEeOBATEILHOCTHI0 Ka3umHo, Win, mis KpaTKOCTH — Npomus
dannoti nocaedosamenbnocmu.

Wrak, npencrasum cebe wro Urpok mpuxonut B Kaszuno. Kax gas ns cro-
por — u Kaswmno, m Urpok — 061a1aeT cBOUM HAYaTLHLIM KanuTaioMm. Ka-
3UHO PACIIOIAraeT HEKOTOPOU (PUKCUPOBAHHOU, HO Hem3BeCTHOU Urpoky mo-
CAEJOBATEIBLHOCTHIO HYJIEH W eIVMHUI, U npeaaraeT Urpoky npeackasbiBaTh
ee WIeHHB — Heo0A3ATENbHO B MOHOTOHHOM TOPANKE WX CIEJOBAHUA U MaXKe
He00A3aTEIbHO BCE €€ “LTeHEL.
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s HATIAHOCTH TpeAcTaBUM cebe, ITO WIeHBI TOCIeJOBATEILHOCTH Ha-
OHUCAHBI HA KAapTaX, KOTOpHIE JexaT pybamkamu BBepx, Tak 410 Urpox me
BUUT, YTO TaM HamucaHo. [locaegoBarensrocTs ipeacraeT nepen Urpokom
B Bujae 6eCKOHEYHOrO paga Takumx kaptT. Urpa cocromr B TOM, uro Urpox
HA KaX[IOM CBOEM XOIy YKAa3BIBAET Ty KapTy, KOTOpAas MOMXHA OBITH OT-
KPBITA, OJHOBPEMEHHO MPEACKA3LIBASA 3HAYEHUE, KOTOPOE OOHAPYXUTCI HA,
DTOM KapTe, ¥ OOBABIAI Pa3zMep [NCHEeXKHOU CTaBKu. Ecanm mpeackasanme OKa-
®KeTcs npaBuabHbIM, Kaszumo BemmaduBaeT UTPpOKY CyMMY CTABKH, €CAU He-
npaBuabHBIM — Urpok BeImIaduBaeT 3Ty cymmy Kasumo. Cumraercs, 910
Urpoxk swviuepas, ecan on cymen paszoputh Kasmnao. Paszymeercs, eciu Urpo-
Ky OTKPBLIT HEOTDAHWICHHLIN KPEIUT, OH BCETAa MOXeT pasopuTh Kasmmo,
yasamBag craBku. Ho Urpa wper Ha HAIWYHBIE, TAK 9TO BEIWYIWHA CTABKU
OTPaHVNYICHA TEKYIIVM KaluTaJOM MI‘pOKa.

[TocreqoBaTenbHOCTD HA3LIBACTCA NPedcka3yemoti, €CIu CyIeCTBYeT BEI-
UTPHIBAIOIIAN ANTOPUTM UTPHL. Buiuepbi6 aioujum MBI HA3BLIBAEM AJITOPUTM CO
Cae 1y oM CBOﬁCTBOMZ KAaKNM 6I:|I HaYaJBbHBIM KAaIIUTAJOM HWM 06J1a,qa,710 Ka—
3WHO, OHO PAHO WM MO3AHO OymeT paszopeHo, ecau Urpok mpumeHUT 5TOT
axroputM. [locaenoBaTeILHOCTL HA3LIBACTCA HENpedckasyemoti, €CIu OHa, HE
ABJAETCA MPEACKA3YEMOM.

Ha MATEMATUICCKOM A3bIKE CUTYalUsA ONNUCBIBACTCS TaK.

PaccmaTpusaeTca 6ecKoHETHAA TOCISAOBATEALHOCTD HYJICU W €IUHMATT

a = <a1, ag, as, . . >
[Ipu xax oM xome Urpoka BO3HHKAET TPOUWKA THCEN

<n7 IL‘7 ,U>7
rae
neN, 1€{0,1}, veQ, v=0.

CogepxaTerbHO: HATYPAIBHOE HHUCIO 7 €CTh HOMED TOTO WIEHA MOCIeL0BA-
TENTBLHOCTH, HA KOTOPBIN JEIaeTCA CTABKA; § €CTh MPEACKA3BIBAEMOE 3HAUEHTE
DTOr0 WIEHA; HEOTPUNATENLHOE PANMOHAIBHOE YMCIO U €CTh PA3MEDP CTABKHU.
XoABl KeraloTCA APYT 34 APYTOM, HAUMHASL ¢ IIEPBOC0; TPOUKA, BO3HUKAIOLIASL
Ha k-M xony, o6osmaqaerca (n(k),i(k),v(k)). Boree maTemaTuiecku rpamMoT-
HO OBLIO OBI CKA3aTh, YTO KAXKJBIA XOJ €CMb TPOUKA IUCEJ, W 9TO XOIbI HE
IENAIOTCA, & NPE)bABAAIOMCA.

Kamuran Urpoka mepen k-m xogom o6osuagaercsa V(k — 1). Bes orpamu-
YeHuA OOUHOCTU MOXHO CYMUTAThH, YTO HAYAJILHBIN KanuTan Vrpoka paseH
eguauue: V(0) = 1.

[Tocme kaxAOro xoa Kanuran Mrpoka MeHseTcsa (€CIu TOIBKO CTaBKa He
6bL1a HyaeBon). A MMeHHO:

> ecan i(k) = a,y (Urpox yramam), To V (k) = V(k — 1) + v(k);
> ecnn i(k) # a, ) (Urpox me yramam), To V(k) = V(k —1) —v(k).
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U eme aBa mpmbaBIeHUA K CKA3aHHOMY.

Bo-niepBoix, X04bI OBLIBAIOT KOPPEKMHbIE U HEKOPPEKMMbIE, T ITOOBI UTPA,
IPOJOMKATACH, HEOOXOAUMO, ITOOLI XOA OLLT KOPPEKTHBIM. A MMEHHO, k-
X0/ CHUTAETCA KOPPEKMHbIM, ECIU BBITOJHEHB 00a HUXKecTeayolme Tpebo-
BaHWA:

1) HOMEP OTKPBIBAEMOU KAPTHI KOPPEKMEH; DTO 3HATUT, ITO MO/IEKAIIAT
OTKPBLITHUIO KapTa He OBLIA yXKe OTKPHITa panee, T.e. n(k) me copmanaeT
Hu ¢ ogHuM m3 umcen n(l),...,n(k —1);

2) nemaemaz VITDOKOM CTABKA KOPPEKMHA; STO 3HAYMAT, ITO OHA MEHBIIE
ero Tekymero kanuraia, T.e. v(k) < V(k — 1).

Ecau xe xoTsa 661 0HO U3 5>TUX TPEOOBAHUU HE BBIMOJHEHO, XOJ CUATACTCA
HEKOPDEKMHBIM,.

OCHOBHOE TIPABUJIO OCTAHOBKU. Eciau Urpok coBepiiaeT HEKOPPEKT-
HBIW XOI, ur'pa ocTanasauBaercs. [Ipu sTom Urpok ocTaeTcs mpu MMErOIeMcst
y HErO K JaHHOMY MOMEHTY KAIWTAIe — U T€M CAMBIM 3aBEJOMO He BHEIUTDHI-
BaeT.

Bo-BTOpHIX, He UCKIIOTAETCA BO3MOXKHOCTL TOro, ¥T0 Urpok BooOmie He
JenaeT OvYepeHOro xoAa (aaxe caMoro mepsoro xogal), m B 3TOM Caydae
Nrpok Takke ocTaeTcsa Ipu UMEOMIEMCA Y HETO K TAHHOMY MOMEHTY KAIIUTa-
Jie U, KaK 1 B CIy49ae HEKOPPEKTHOT'O X0OIa, 3aBeJ0MO He BEIUrpriBaeT. O THAKO
B 9TOM Cay4dae€ — B OTVIMYIHUE OT Cay4dad HEKOPPEKTHOT'O XO4a — MbI I/I36€I‘aeM
BBIPAXKEHUS «UTPA OCTAHABIMBACTCY. [[€10 B TOM, ITO CUTYaUNIO HEICIAHU
X043 MOXHO HaIVIAAHO IPelcTaBUTh cebe cregyrommM ob6pazom. Ilepen xax-
OBIM CBOEM X040M Vrpok pemaer, KakOu X0 eMy CIeIyeT CAeJaTh. Pemenue
Tpebyer o6aymuiBanmsa, u Urpok 6eper Bpems uHa obaymbiBanme. Bpems sTo
HUIEM He OTPAHUTIEHO, U IPOIECC PA3MBIILIEHUA MOXET 3aTAHYTHCA 10 Oec-
KOoHeIHOCTHU. B Tedenme BpemeHum 00myMBIBaHUA XOnAa KanuTal Wrpoka He
mensiercs. [looromy ecam Urpok HE 3a KakOe KOHEYHOE BPEMs HE MPUHUMAET
pelleHus O CBOEM XO[e, ero KAIUTaJd 3acThIBaeT. B 5ToM ciayae BBIMTDLHIIIA
Urpoka mpomsonrtu He MoxeT. OIHAKO B 5TOM cIydae (B OTAWYUE OT CILydas
HEKOPPEKTHOT'O XOrl[a.) HE HAaCTynaeT MOMEHTA OCTaHOBKHM UI'DbI — HUKOIL A
He TIOCTYHAeT CUrHajaa 06 ocTaHOBKE. TakuM 00pa3oM, Y UI'PHI €CTh TPH BO3-
MOXHBIX CIeHapus passuTusa: 1) Urpok gemaer GECKOHEYIHOE HUCIO XOLOB;
2) Urpok menaeT Juib KOHEYHOE YUCIO XOJ0B, W MPUYUHOU DTOTO CIYXKHT
TO, 9TO OBLT CAEJaH HEKOPPEeKTHBIU x0#4; 3) Urpok gesaer aumb KOHEUHOE
TUCIO XOMOB, U MPUYUUHON 3TOTO CIYXKUT TO, ITO HA KAKOM-TO STAME UIPHI
Urpok He B COCTOAHUM MPUATH K PEIIeHuIo 06 ovuepeqHoM xoae. Pasymeercs,
CKa3aHHOE€ HOCHUT I/IJIJIIOCTp&TI/IBHbIﬁ XapaKTep, 1 MaTeMaTHnIeCKOEC OIINCAHNE
HE BKJIOYAET B ce0fA CCHUIKY HA TaKWe MOHATHUA, KaK ,Pemars”, , 001yMbl-
BaTH" ® T.II.
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ITo onpegenenuio, Urpok ewiuepvisaem (Ipu UTpe TPOTHUB &), ECAH
sup V (k) = +o0,
k

T. €. €CJn
YW 3k V (k) > W.

CopepxaTelbHO 5TO o3Ha4aeT, ¥To Urpok pasopser Kasmno, kakum 6Bl mc-
xonubM KanuTaioM W Kasuno nm obaagano. O4deBugno, 1ro Urpok B cocTo-
SHUU BBIUTPATH JUIIL DK YCIOBUU, 9TO BCAKUUA Pa3, KO €My MPEeJACTOUT
IeJATh X0/, OH €r0 JeJaeT W DTOT XOI OKA3BIBAETCA KOPPEKTHBIM.

Kak BeirasauT urpa, Mel onucaiu. [lepergem Tenepb K MOHATHUIO CUCTEMBI
urpel, wiw cmpomeuy. CMBICT cTpaTerun B TOM, 9T00b u3basuTh Urpoxa
OT HEOOXOMUMOCTHU CAMOCTOATETHLHO MPUHIMATE PEIIEHUA: cTpaTernd 6epeT
oTy dyuknmio Ha cebsa. CTparerus ecTb NPABUIO, I KaXI0TO X013 YKA3BI-
Bapomee Vrpoky, KAKOW HA DTOM XOy OH JOJKEH CAeNaTh X074 (T.e. KaKywo
TPOUKY NPEeAbABUTE). PasymeeTcs, CTpaTerus BEIJAET TAKOe YKA3AHNE JIUIIHL
B TOM CIYYae, ECIHU X0 J0JXKeH ObITE caenaH. BrIle yxxe 0TMeIaaach BO3MOXK-
HOCTBH TOrQ, YTO HUKAKOTO XOJa HE MEJAETCSI; B DTOM CIydae, eCTECTBEHHO,
CTPpATErusa HE BBIAACT HUKAKOT'O YKA3aHWUI. HpI/I YKa3aHUU X044 CTpaTerus
OTIMPAETCA Ha BCIO MPEANIECTBYIONIYIO UCTOPHUIO UT'PHL. MCTOpHUA Xe Urphl Co-
CTOUT M3 BCEX YyX€ CACIAHHBIX K PAaCCMAaTPUBAECMOMY MOMEHTY XOOOB W U3
BCEX CTABHUINX YX€ U3BECCTHBIMU “WICHOB IIOCJACHOBATECIBHOCTH. MbI JUIIL II0-
TOMY He BKJAIOYaeM B UCTOPUIO MT'PH mH@oOpMaIuio o xanutaae Urpoka Ha
KaX /GBI MOMEHT, YTO 5Ta HH(POPMAILAA JETKO BLIUUCAAETCA U3 TOJLKO TITO
nepevIuCaeHHBIX CBerl{eHI/II;JI.

Takum 06pai3oM, HCTOPUIO UI'PEI Iepe k-M X0 I0M MOXHO 3aIIUCATH B BUIE
TaOIAITHT

n(l) n2) ... nk—-1)
i(1)  i(2) i(k —1)
v(l) v(2) ... v(k—-1)
an(1) Qn(2) --- On(k-1)

(Ecam k = 0, Tabavua mycra.)

Ha maTemaTu<uecKkoM A3LIKe CTpATerua eCThb QPYHKIUA, KOTOPAA KaXIOU
nono6urON Tabaune (B TOM YUCIE TMyCTON) AMO0 HUYETrO HE CTABUT B COOTBET-
cTBUE, AUGO CTABAT B COOTBETCTBUE HEKOTODBIM XOJ, T.€. TPOUKY (M,i,v).
[Mox «xax o mogoGHON TAOAUIEN» MBI IOHUMAeM OTHIOAL HE TOABKO TaKYIO
Tabauiry, KOTOpas OTPaXaeT PeaTbHOE TeUeHWE WI'PHI, & IPOU3BOJIBHYIO Ta-
6/mily, B KOTOPDOU B IIEPBOU CTPOKE CTOAT IOJOXKWTEIbHBIE IeJble GUCIA, B
TpeTbel — HeOTPHUIATEILHEIE PAIMOHAILHLIE TUCIA, & BO BTOPOU U IeTBEp-
TOU — HYJIU U €JUHUIEL

Ecan Tabauma peasbHO BCTPETUIACH B IPONECCe UTPHI (B KAMECTBE UCTO-
pUM UTPHI HA KAKOM-TO HTAle) W €CIU 3aJaHa CTPATErwus, TO HEpPBLIE TPU
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CTPOKM TAOJIUIEL O THO3HATHO BOCCTAHABINBAIOTCA IO €€ 9eTBEPTOU CTPOKE.
B camom gerne, npuMmeHeHue cTpaTeruu K IycTON Tabaune gaeT HAM IIE€PBHIA
xon (n(1),i(1),v(1)). Tem camMbIM — IOCKOJIBKY HeTBEPTas CTPOKA MPEJIO-
JIATAETCA M3BECTHON — MbI [IOJIy9aeM KCTOPUIO UIPhI IEPEJ BTOPBIM XOI0M
B BHUJe TaOJIUIILI

Temepsb K 5TOM TAGAWIE CHOBA MPUMEHAEM CTPATETHUIO, TOLYIAEM BTOPOU X0
(n(2),i(2),v(2)) rn Tabauiy

N Tax namnee.

Ckaszanmoe maeT HaM TPABO IIPU ONPEJETeHUN CTPATETUU OpPATh B Katie-
CTBe apryMeHTa He BCIO TaOauIly B [eJOM, a JUMIb €€ 9eTBEPTYIO CTPOKY. 3a-
METHUM, 9TO B DTOW YETBEPTON CTPOKE CTOUT ABOWIHOE CJAOBO, T.€. DICMEHT
MHOXecTBa =. CTpaTerusa NOMXKHA, UMEA DTOT DJIEMEHT, WIX He BBIIABATH
HUYET0, WIN BBIAABATL X0, KOTOPBII €CTh TPOUKA, T.€. DIEMEHT ACKAPTOBA,
npomsseaerusa N x {0, 1} x Q2°. 3xeck cumposom Q=° 06o3HaICHO MEOXKECTBO
BCEX HEOTPUIATEIbHBIX PAIMOHAILHBIX THCE.

Mbl OpEXOAMM K OKOHYATEIBHOMY OIPENEJCHWI0 MOHATHA CTPATETHH:
cmpamezus ecTb 0TOOPaXKEHWE HEKOTOPOrO MOAMHOXKECTBA MHOXKECTBA =
BCeX JBOMYHBLIX GIOB B AeKapToBo mpomssegenue N x {0,1} x Q=0:

2 — Nx {0,1} x Q*°.

[lns mammx memren 0CoOBIM MHTEPEC MPEACTABIACT CAyYal, KOT1a YKa3aH-
HOE 0TOOpaXeHUe 3343€TCA KAKAUM-TO aiaropuTMmom. llosgcHum, 9T0 DTO 3HA-
quT. [lycts A — agropmTMm, Ha BXOJ KOTOPOTO MOTYT HOAABATHCA DIEMEH-
THI U3 MHOXEeCTBa X, a HA BBIXOJE MOAYYIAIOTCA HJIEMEHTHI U3 MHOXECTBA, Y .
B muox)ectBe X BhIgemgeTca 004GCMb PE3YsbMEMUSHOCNMYU AITOPUTMa A,
COCTOAIIAA W3 TeX W TOABKO TEX DIEMEHTOB, B MPUMEHEHUU K KOTOPHIM A
maeT pesyabTar. Aaroputm A zadaem cremyiolnee oToOpaxkeHue: 0OJACTD
OTIPEIEJICHUA HTOT0 OTOOPAKEHUA COBIALAET ¢ OOJACTHIO PE3YIbTATUBHOCTH
AJITOPUTMA, U A KAXKOT0 DJIEMEHTA dTOU 00MACTU 3HAYEHUE OTOODAKEHUS
HA DTOM 3JEMEHTE COBIAAAET ¢ TEM PE3yILTATOM, KOTOPBHIN TMOIYIACTCA TPU
OPUMEHCHUN AJTOPUTMaA K 9TOMY SJECMEHTY.

Eciu cTparerus 3agaHa KaKuM-TO aJTOPUTMOM, OHA, HABBIBAETCH 6blUl-
caumoti. (Ecam mogaTh Ha BXOJ 33JaOMIEr0 CTPATEIHMIO AICOPATMA TAKYIO
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HUCTOPHUIO UTPHL, AJAA KOTOPOU OYEPEIHON X0 He OMpeeaeH, TO aJTOPUTM Pa-
60TaeT HA BTOM BX0/e OECKOHEYHO A0AT0, HE IPUXOAA HI K KAKOMY Pe3yabTa-
Ty, HO M HE BBIJABAjI COOOMEHNE 06 OTCYTCTBUU TAKOBOTO. JTa GECKOHETHA
paboTa aaropuTMa KakK pas U IpoucxoauT 3a To B3aToe Mrpokom Ha 06ay-
MBIBaHEE GECKOHEIHOE BPEMs, O KOTOPOM I'OBOPWIOCH BHILIE. )

CrpaTerusa Ha3BIBACTCA 8bIUSPBIEAIOULET Oah NOCACIOBAMEALHOCTIY A, €C-
au Urpok, NpUMEHAONIN 3Ty CTPATETHI0 B UT'DE MPOTUB &, BHIUTPHIBAET.

[TocaeqoBaTEILHOCTD HA3BLIBACTCA npedcrasyemoti, eCIn Iad Hee CyIecT-
BY€T BHIUT'PHIBAIONIAA BEIMUCIUMAS CTPATETUA, U HeNPedcka3yemoti B TPOTUB-
HOM CJIydae.

Kaacc Bcex HempegckazyeMmbIX MOCIEIOBATEIBLHOCTEN 0003HAYAECTCA OY-
kBown U.

WsBecTHO, 9TO BCAKaA HENpPeACKasyemasd IOCIE0BATEIbHOCTD ABJAETCH
croxactuiaeckon no Koamoroposy (npwrHAAIEKWUT KAacCy S) u 9TO BCAKAA
TUITIECKO-XA0TUIECKAA MOCACHOBATEALHOCTD (HOCAEI0BATEILHOCTD KIACCA,
CT) menpeackasyema:

cCrcucs.

W3BecTHO TakXke, ITO KJIACC CTOXACTHIeCKNX 0 KoiamMoropoBy mocieno-
BATETHLHOCTEN CYIIECTBEHHO MIMPE KJIACCA, HEMPEICKA3YEMbIX:

S # U.

OTKpBITBIM OCTaeTCAa BOIIPOC O COBIIAACHUN KJIACCOB XaOTUICCKUX (OH Xe
KJIacCcC TI/II'II/I‘IQCKI/IX) 1 HEIIpeacCKa3yeMbIX HOCJIQ,D;OB&TQJILHOCTQI‘/JII

CT=U"?
JTa BaxHAadA MPOOJEMa XKIET CBOCTO PEIICHU.

O BE30OCTAHOBOYHLIX CTPATETUAX. Ecim nrpa HHUKOT'Ja He OCTaHABIN-
BaeTCA, OHA HA3BIBAETCA Oezocmarnoeounoti. CTpaTerus Ha3bIBaeTCa 0€30-
CMan060uHOY, eCIm KaKoBa OBl HU OBLTA MOCHENOBATENHRHOCTDL, IPUMEHEHVE
TMPOTUB HEe BTOU CTPATErWU MPUBOAAT K Ge30CTAHOBOYHON urpe. B ompe-
JETEHUN TPEACKA3YEMOCTH MOXHO OTPAHUIUTHCA O€30CTAHOBOYHBIMU CTPA-
TEruAMUA U NATh TAKYI0 PABHOCWIBHYIO (POPMYJIUPOBKY: MOCICAOBATEIBHOCTD
HA3LIBACTCA Npedckadyemoti, eCau A Hee CYyUECTBYEeT BLIUTPHIBAOIIASI BHI-
qucauMas 6€30CTaHOBOYHAA cTpaTeruda. IToObI yOemUTHCA B PaABHOCUILHO-
CTH, JOCTATOYHO OOBACHUTE, KAK MOXHO aJiropuT™M A, 3aalO0UNN BHIMTPhI-
BAIOIIYIO CTPATETHIO, IEPEAETATH B aIropuTM B, 33 Ia0NUT BHIUT PHIBAIOILY IO
6€30CTAHOBOYHYIO CTpaTeruio. Takas mepemenka OCYIIECTBIAETCA BECHMA,
npocto. CrepBa, IO TOCTYIUBLUIEMY HA BXOJ AJCOPATMA A TBOWYHOMY CJIOBY
BOCCTAHABIUBACTCA UCTOPUA UT'PBI, 9TO IIO3BOJACT 3HATH KaK HOMEDaA BCEX
OTKPBITHIX PaHee KapT, TaK U BEIWIWHY TeKyinero kamuramia Urpoka. 3aTem
BCAKUU XO[, TPEANUCHIBAEMBIN UCXOMHBIM AITOPUTMOM A, TpoBepAaeTCAa HA
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KOPPEKTHOCTD, W €CJIU OH OKA3BIBAETCA HEKOPPEKTHBIM, TO HOBBIU AJTOPUTM
B mukKakoro X043 He BHIIAET, & OOBABIIECTCA He OIpeJeTeHHBIM Ha YKA3aHHOM
MBOWYHOM CJIOBE.

OBOBIIEHUE HA BbIYUCJIMMBIE PACIIPE/EJIEHAA BEPOATHOCTEN

IIPEABAPUTEJJBLHBIE 3AMEYAHUA

[lo cux mop, AAA TPOCTOTHI M GOMbIIEN HANIAJZHOCTH, MBI OrDAHUIUBA-
JUCH CUTyaIMen, KOraa Ha MPOCTPAHCTBE () BCeX NBOMYHBIX MOCJIEIOBATENb-
HOCTeH OLLIO 3a0aH0 pasHoMepHoe pacnpedesenue eepoammocmet. Bece ocHOB-
Hble uaey ObLIY BUIHBL HA IPUMEPE STOU IpOCTenen curyanun. /s moaHo-
THI KAPTUHBI Mbl HAMEPEHBI PACCMOTPETH TeNephb OOILYH CUTYaIUI, KOTIa
HA MPOCTPAHCTBE () 3aaHO MPOU3BOILHOE BbIYUCAUMOE PACIPEIEAEHUE BEPO-
amuocmeti. ITo 3T0 Takoe, OyaeT pasbACHEHO MO3XKe. A cermdac MBI XOTUM
CKa3aTh HECKOJBKO CJOB, HaIIPpaBJACHHBIX Ha TO, ‘ITO6I)I CaeJaThb MU3J0OXKCHUEC
JOCTYIHBIM M TaKOMY uTaTento, KOTOPBIU HEe 3HAKOM ¢ OOIMM ITOHATHEM
pacnpedesenus 6eposmuocmeti, Wi 6ePOAMHOCTNIHOT MEPbL.

Toopar, aTo Ha MHOXecTBe M 3amaHa Mepa (i, KOTb CKOPO, BO-TIEPBHIX,
BBIICJICH HeKOTOprfI KJacCC IMOAMHOXECTB MHOXECTBA ]\4-7 Ha3bIBAEMBIX U3-
MEPUMBLMU, W, BO-BTOPLIX, KaX JOMY M3MEPUMOMY IOIMHOXECTBY A OTHECe-
HO HEOTPHUUIATEAbHOE HHCIO [41(A), Ha3bIBaeMOEe MEPOU HTOr0 IOAMHOXECTBA.
[Tpu sToM TpebyeTcs, ITOOHI BHITIOIHAIUCH HEKOTOPHIE AKCUOMBI, IIPUBOIATH
KOTOpbIE MBI 37eCh He OyAeM; OTMETHM TOJBKO, 9TO CIEACTBAEM DTHUX aK-
CHOM ABISAETCA TAKOU (PAKT: 00beIUHEHHE HEmepeCceKaAoMUXCA U3MEePUMDBIX
MHOXECTB U3MEPUMO W €r0 MEpa paBHA CyMME€ MEp 2TUX MHOXECTB. ECJII/I
u(M) =1, Mmepa HA3BIBACTCA 6EPOAMHOCHOL, WIN PACNPEIEAEHUEM BEPOSTN -
nocmeti. B arom caydae p(A) comepKaTeIbHO TPAKTYETCA KAK BEPOATHOCTD
TOT'0, 9TO CAYYIAWHO BLIODAHHBIN HJAeMeHT MHOXecTBa M momamaer B A.

Kaxmaa mepa Ha () XapakTepmsyeTca MepaMm mapos. Tak, mid paBHO-
MEpHOTO pacIpefeteHns (i TOIbKO fia Hero) Vz € B p(Q,) = 27171,

PaBrOMepHOE pacupeenenue BepOATHOCTEN Ha TIPOCTPAHCTBE {) 0OTBEIaeT
TOMY CII€EHAPWIO, KOT'Ia HYJW 1 €AUHUIBI BOGHUKAKT B MMOCACI0OBATEIBHOCTHA C
PABHBIMU BEPOATHOCTAMK. BiamxaummM 0600eHrneM PAaBHOMEPHOI'O PaCcIpe-
IeeHus ABIACTCA pacnpedeaenue Depnyaiu, Wi 6epuyatsuescroe pacnpede-
aenue (HA3BIBAEMOE TAKKE OUHOMUGAbHBIM), TP KOTOPOM HYJIW W €JAHWITHI
BO3HUKAIOT C BEPOATHOCTHIO P JUIA €NUHULBI B BEPOATHOCTHIO 1| — p A HYyJIA;
BTO TUCIO P YCIOBUMCA HA3LIBATL NAPAMEMPOM OEPHYLINEBCKOTO PACIpeIe-
aenusa. Ecau mapaMeTp paBeH OLHOUM BTOPOH, MOJYUAEM PABHOMEDPHOE Pac-
npeaeneane. ['oBopa poOpMaIbHO, pacupeneaerne Beprymm ¢ mapameTpom p
sagaerca opmyoin 4(Qy) = pF(1 — p)l¥I=*, rge k — xommecTno epunum B
CJI0BE .
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CreayromuM O60OUIEHEEM CIYXAT KIACC PACIPEAETCHUNM, KOTOPBIE MBI
OyneM Ha3bIBATBL K6a3ubeprytiuescrumu. 1lycTs maHa moCIemOBATEILHOCTH
percTBuTeabHbIX dncen p = (p(1),p(2),...,p(k),...), 0 < p(k) < 1. Ipo
pacupegenenue f OyAeM TOBOPUTE, ITO OHO KBA3UOEPHYAAUEECKOE C NAPAME-
mpom P, KOJIb CKOPO A BCAKOTO ABOUTHOTO CIOBA T = (Z1,...,T,) UMEeT
mecTo paseHcTBO (1) = [[=) ri, rae v = p(i) mpm 2; = 1 mry = 1 — p(4)
mpu z; = 0. Ha cogepxaTelbHOM ypoOBHE 5TO 03HAYAET, ITO eIUHUILI U HYJIN
HOABIAIOTCA ¢ IEPEMEHHON BEPOATHOCTLIO, 3ABACAIIEH TOALKO OT HOMEPA, LIe-
Ha. /lna scHOCTH: GEPHYIINEBCKOE PACIIPETIENEHUE C TIAPAMETPOM P ABIAETCA
KBA3MOEPHYLWIMEBCKAM ¢ TIAPAMETPOM (D, Dy« .., P, . . .).

B 5ToM rraBke MBI yKaxkeM Kak ONpPeIeIeHna CTOXACTHIHOCTH, X0 THIHO-
CTH, TUIUIHOCTU ¥ HENPEACKA3YEMOCTU NOMKHBI OBITH PACIIUPEHBI AL 00-
e CUTYALUN 8bIUUCAUMOZ0 pacnpedeenus eeposmuocmet (ITO 5TO Takoe,
Gyaer paszbacaeno Huxke). OOBABMM HATEPEN, 9TO MPU DTUX PACHIMPEHHBIX
OTIPENECHUAX IS TIPOM3BOIBHOTO BBIMUCIAUMOTO PACIIPEJCACHUA [ COXPAHS-
IOTCA T€ Xe COOTHOIIEHUA, KOTOPBIE OBLIN BEIMACAHLL BBIIIE A CIy9Iad PaB-
HOMEPHOT'O PACIPENEICHL:

C(p) = T(n) € U(p) € S(p);
S(u) # U(u) (upm yeroBuum, 910 Mepa 100600 MIapa HOI0KUTEALHA).

3aecs wepes C(u), T(), U(p), S(p) coorBercTBEHHO 0GO3HAYEHBI TE
KJIACCH MOCTENOBATEILHOCTEH, XAOTHICCKAX, THUNMICCKAX, HEMPEACKA3ye-
MBIX, CTOXACTHIECKAX 0 KOIMOrOpPOBY OTHOCUTEILHO PACIPEAETEHUS (i, KO

GyayT omnpeaenenbl Huke. (B mammx npexnux o6osmavenusx C = C(n),
T = T(n), U = U(y) u S = S(n), rae n ecTb paBHOMEPHOE paCIpese-
JICHUE. )

ITa TIaBKa — A Jo0uTeaen 0600MeHn, U MBI TPU3LIBAEM YBAXKAEMOTO
YuraTens mOAYMATh, CTOUT JU €€ YUTATH. BO-TIEPBLIX, OHA HECKOABLKO TPY -
HEE MPEeABIAYINNX TAABOK. BO-BTOPHIX, cama 343498, 0 GOPMYIUPOBKE CTPOTO-
r0O ONPEAETCHU CIyIaHOU MOCJAEN0BATENBHOCTY AEIAETCA TEM MEHEEe ACHOU,
qeM Gosee OOIIMPHBIM CTAHOBUTCA KIACC PACCMATPUBACMBIX PACIPENCTCHUN.
Benb camo mpexacTaBieHune 0 CIyYaWHOCTUH WHIUBUAAYAILHOU TIOCIEIOBATE b
HOCTH HMMeeT CKOJH:)KO-HI/IGY,IU) HCHI:;H?I HHTyHTHBHBIfI CMBICJI JAIb OJIA IIPO-
CTEUIINX PACIpeAeJeHr BEPOATHOCTEN — TAKWX, KAK PABHOMEDHOE U €0
Omxkaumme 0000MeHAA.

BBIUNC/IUMBIE MEPHI I BEIUUCJIMMBIE PACIIPEIEJIEHUS

XoTenoch Obl HA3LIBATH MEPY (4 HA IPOCTPAHCTBE ) BBIYUCIUMOU, €C-
IV CYIIECTBYET TAKOW AITOPUTM, KOTOPBIA MO KAXJAOMY NBOUYIHOMY CJAOBY
x maer mepy p(€;) mapa Q,. OgHAKO AITOPUTMBI HE MOTYT UMETDH AEI0 C
MENCTBUTEABHBIMA YUCAAME, 8 TOIBLKO ¢ THCIAMHA MEJLIMA, PAIMOHATLHBIME
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U T.II. — CTPOTO TOBOPA, AaXe He ¢ TUCIAME, & C UX UMEHAMHI B BUIE CJIOB
B KaKOM-Iu00 (PUKCHPOBAHHOM KoHedHOM auadasute. (Cio80M 6 TAHHOM aj-
daBuTe HazbIBaeTCH JI06AA KOHEYHAA IENOYKa, COCTABICHHAS U3 GYKB DTOrO
andasuTa.) [JaTh XKe UMEHA BCEM QEMCTBUTEILHBIM TUCIAM HEBO3MOXHO, II0-
CKOJIBKY 1A KaX JOT0 KOHETHOTO aXpaBUTa BCE CIOBA B HEM 0OPa3yIOT JIUIID
CIETHOE MHOXECTBO. [103TOMYy MOXHO Tpe6GOBATH JUIIbL HAMUTUE AITOPUT-
Ma, JAIOWEero He CaMo€ Mepy Iapa, a CKOJIb YIOAHO TOYHOE DAlUOHAIBHOE
OpubIMmKeHne K Hem.

OxkoHYaTETREHOE ONpEAeIeHre TAaKOBO. Mepy [ HABBIBAIOT GblUUCAUMON,
KOJIb CKOPO CYIIECTBYET AITOPUTM, KOTOPBIM [JIA KaXKIOr'0 TBOUTHOTO CIOBA
I W KaX0T0 MOJOKUTETLHOTO PAIMOHATBLHOTO 9HCTa, € BBIAET TAKOE PAIrO-
HAJNBHOE 9UCJI0, KOTOPOE OTamdaeTcsa 0T mepsr 4(€),) mapa €, He Gonee, 1em
HA €.

Wuorga B ompejgeneHre BBIMACIMMOCTH BKJIRYAIOT eme u TpeboBaHme o
CYIIECTBOBAHUY TAKOTO AITOPUTMA, KOTOPHIN [IA KAXKAOTO TBOUTHOTO CJIOBA,
2 OTpejenseT, uMeeT au MecTo paBeHCTBO 41(§;) = 0. Boramcaumbie meper,
YAOBIETBOPSIONIME DTOMY JONOJHATEIBHOMY TpPpeGoBaHMIO (KOTOPOE MBI HE
BKIIOYAEM B ONPEAENCHUE BLIYUCIUMOCTH), OyIeM HA3BIBATH CUAbHO BbIulU-
CAUMBLMY. 3AMETUM. ITO U3 BBIUMCIUMOCTHU MEDPHI HE BBHITEKAET, KAK MOIVIO
OBI MOKA3ATHCA, €€ CUIBHAS BEIYUCIUMOCTD.

BaxHBIM 1OAKIACCOM KJIACCA CHIBHO BBIMUCIMMBIX MEp fABIAETCA KIaCC
BBEIMUCINMO-DAIMOHATLHEIX Mep. Y CJIOBUMCA HA3LIBATL MEDPY 8bIUUCAUMO-DG-
YUOHAALHOY, €CIU Mepa KaX 0T IIapa €CTh PAIMOHAJLHOE THCI0 U CYIIeCT-
BYET AJITOPUTM, BEIYUCIAOIIANA DTy MEpPY MO 33JaHHOMY Iapy, T.e., Ha Goxee
TOYHOM A3BIKE, ATTOPUTM, KOTOPBIU A KaX JOTO TBOUTHOTO CIOBA I BHIJAET
Ipo6b, BEIpaXkamouyo Mepy ((€2;) mapa €2, 3aMeTuM A ACHOCTH, ITO €CIN
Mepa BBITUCAWMA, & €€ 3HAYCHUsA HA MAPaX PAIUOHAILHBI, TO OTCIOIA €I He
CleyeT, ITO OHA BBIYUCAMMO-PANAOHAJBHA: YMEHUE HAXOAUATH A TAHHOTO
PAIIMOHAJLHOTO HCIA CKOJIL YTIOMHO TOYHEIE PAIMOHAILHBIE NPUOIMKEHNA K
HEMY €Ille He 03HAYAeT YMEHU] BBIMUCATH CAMO 3TO MUCIO B BUAE OTHOIICHUS
MBYX TeJbIX quced!

Teneps HET HYyXIBI OTAEIBHO ONPEIECHATH, ITO TAKOE BBIYUCINMOE PAC-
mpefieeHne BEPOATHOCTEN, — DTO MPOCTO-HAIIPOCTO BLIMUCAUMAA BEPOAT-
HOCTHAA Mepa. IMEHHO Ha BHIYUCANMEBIE PACIIPEAEIeHN eCTECTBEHHO 06001Ia-
FOTCSI MHOTME KOHCTPYKIINM U (PAKTHI, M3MOKEHHBIE HAMU [T PABHOMEDHOT'O
pacmpenenenusa. B acTHOCTH, I IPOU3BOJILHOTO BEIMKUCINMOTO PaCIperee-
HUA BepHHI Kak meopema Mapmun-Jéda, yTBepx parommasa, 9T0 TepecedeHne
Bcex 3PpPeKTUBHO OOMBIINX MHOXKECTB CAMO ABJIAETCA d(PPEKTUBHO OOIBITAM,
Tak m meopema Jlesura, yTBEpXK IAOMAA, ITO TUIUIHOCTH PABHOCWIBLHA Xa-
OTUTHOCTH, OTPENETCHHON Ha OCHOBE MOHOTOHHOU SHTPOINH.
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CTOXACTUYHOCTD

[na kakom-1mbo MOCIeNOBATEILHOCTH € ee k-I wieH 00603HadaeM e
i, nalbel M30€XKATh MHOTODTAXKHLIX MHICKCOB, €(n).

B caydae paBHOMEPHOrO pacnpeeneHus CTOXaCTUIHOCTE 110 CIeJOBATE b-
HOCTHY TOHUMAJIACH KAK 240004618 YCMOUUU80CMb YaCmMOm, T. €. KAK yCTOU-
YUBOCTL TaCTOT B Kaxcdoti M3 MOMYyCTUMBIX IIOAIOCAEIOBATEILHOCTEMH.
JlomycTuMBIe XKe MO AI0CAEI0BATEILHOCTH BOZHUKAIN Iy TeM IPUMEHEHNA 10~
nycTuMbix 10 Koamoropory mpasun orbopa. B cuTyaruu npou3BOJLHOU Be-
POATHOCTHOU MEPLI O0IIAA CXeMa, COXPAHAETCA, TOALKO YCTOMINBOCTL IaCTOT
3aMEHAETCA Ha HEKOTOpoe Gosee 00IIee CBOUCTBO, a MMEHHO — Ha TaK HA3LI-
BAEMBIU 30K0H GOAbUUL YUCES.

Onpenenenne CTOXACTUIHOCTH I OEPHYIIUEBCKOTO PACIIPEICAEHU C TTa-
paMeTpoOM P OUEBHAHO: HAA0 MOTPe6OBATL, YTOOLI B KaXKJOU JOIIYCTHMOU
MO ATIOCAE [OBATEALHOCTH COOMOAANACH YCTONIMBOCThL YACTOT ¢ OJHOU U TOU
XK€ TPEeJeNbHOU YacTOTOU p. WHBIMEU CAOBaAMHU, [AOJA €IWHUI] B HAIAIHLHOM
OTPE3Ke BCAKOU HOMYCTHMOU IIOAIOCICAOBATEILHOCTH TOMXKHA, IPU Heorpa-
HUYEHHOM yIJIMHEHUN OTpe3Ka, cTpeMmuTca K p. Ciaydam, korga p = 0 wim
p = 1 ABIAOTCA BHIDOXJEHHBIMU; JIJIA MEPBOTO M3 HUX HE CUYUTAETCSA CTOXA-
CTUYIECKON IOCAEI0BATEILHOCTE, B KOTOPOU BCTPEYIACTCA XOTA OLI OJHA €I1-
HUIA, JI1 BTOPOrO — MOGIEAOBATEILHOCTD, B KOTOPOU BCTPETIALTCA XOTA OLI
OIVH HOJb.

®don Musec noHuMa BepOATHOCTH KAaK IpeAeabHyI0 dacTory. Ilosromy
€r0 WIEONOTHUI He NMPOCTUPAETCA 33 Ipelenbl DepHYILINEBCKUX pacIpezese-
Hur. MocToM K 061IeMy CIydaio TpOM3BOABHOTO PACTPEAETCHUA CIYXKAT Pac-
npejeaeHna kpazubepHynesckue. Uvm u sanmemc.

fcuo, 9TO A1 KBa3MOEPHYITUEBCKOTO PACIPEIeIeHUA IPEeIbHON IacTO-
TLI B HOJIOCTENOBATEILHOCTH MOXeT W He OLITh, a €CIW OHA M eCTh, TO,
BOOOLIE IOBOPA, B KaX IO IO AIOCAE0BATEILHOCTH — CBOA. IIpuxoaurcesa mo-
STOMY TOBOPHUTH O CTOXaCTHIHOCTH OTHOCHTEIBHO JAHHOTO IPaBmUiIa 0TOOpA.
[Iycts p — mapameTp KBasumOepHYILINEeBCKOTO pacupegerenus. lIpexme Bce-
r'0 3a4BUM, ITO HE CIMTAETCA CTOXACTUIECKON MOCIEOBATEILHOCTE, B KOTO-
pou 3HaUeHUE XOTA ObI OMHOTO €€ WICHA MMEET HYJEBYI BEPOATHOCTH. Vi,
TOBOPA Ha (POPMATLHOM A3LIKE: IOCIeIOBATEILHOCTE & He CINTAETCA CTOXAa-
CTUYECKOU, ecau cymecTByer Takoe k, aro aubo a(k) = 0 u p(k) = 1, aubo
a(k) = 1 u p(k) = 0. [lag ocTaTbHBIX MOCIEAOBATEALHOCTEN ONPE/EICHIE
TaxoBo. llocrenoBaTenbHOCTE a OyeM HA3BIBATH CMOLACMUUECKOT OMHOCU-
meabro npasuaa omoopa 6, KOIb CKOPO ee 0000IIeHHas IOAI0CIeI0BATE -
HOCTBH

b = (a(m1),a(ms),...,a(mg),...),

Oy IeHHAA II0 3TOMY IPABUILY, YAOBIETBOpAET TPpeOOBAHUIO 3aKOHA OOMBIINAX
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quCe:
a(mi) +---+a(mg)  plma) +---+p(mg) 0
k k

npu k — 00. [lanee, mocae0BaATETBHOCTD & HABBIBAETCA CMOLacmuyueckot (no
Koamozoposy), ecan ms mob0ro KOIMOTOPOBCKOT'O MIPABIIA, IIPUBOIAMIETO K
0eCKOHEIHOU 000O0IIEHHON IO AOGIEJ0BATEILHOCTH, OHA ABIAETCA CTOXACTH-
9EeCKOU OTHOCUTENIBHO DTOro npasmiaa. (SAMEYAHME. Ci0BO «G€CKOHEUHOM»
B Ipeauigyinen dpase n30LITOYUHO, TaK KaK BCAKAA 0000IIEHHAA IO AIOCTIEN0-
BATEILHOCTDL ABIAETCA MOCIEI0BATEILHOCTHIO, 8 CIeJ0BATEILHO, HECKOHETHA
mo oupeaeneHUio. TeM He MeHee MBI OyjJeM WHOT' /A MCIOAB30BATH 3TO POp-
MaJbHO M30BLITOYHOE YIOMUHAHUE O OECKOHEIHOCTH, HA0BI IO I€PKHY TH, ITO
IMeeTCs B BUAY UMEHHO MOCACNOBATEALHOCTD, 4 He KOPTEX.)

Y1068 06BACHUTD, KAK TIOHATHE CTOXACTUIHOCTH 110 Koamoroposy 0606-
naeTeA Ha 6oJee MUPOKUHN KIACC BEPOATHOCTHBIX PACHpeIeNeHl, BBEIeM He-
CKOIBKO 0003HATEHUN.

Mycrs n(1),n(2),...,n(k) cyrs HATYparbHBIe wucaa n mycTsb 4(1),4(2), ...,

i(k) € {0,1}. Yepes A?((f));(llg?) 0603HAYMM MHOXKECTBO BCEX TAKHUX IHOCIENO-

BATEIBLHOCTEN A € (), y KOTOPBIX

an(y = (1), ap) =1i(2), ..., ap@y = i(k). (*)
Hpobb
(1), ..y n(k), (1), -y (k)
M(A?u), ?(k), ?)/M(A?u), ...,T;(k:))
0B03HAYMUM CUMBOJIOM [4 ( T 7;((11)): : 7;((:)) : DTO €CTh YCJAOBHAA Be-

POATHOCTH TOTO, YTO M-U WIEH MOCIENOBATEABHOCTH A OymeT paBeH 1 mpu
YCIOBHU (*); 5Ta BEIXYMHA HE ONpENeNeHa, KOIb CKOPO 3HAMEHATEIL OpOo6H
obpalaerca B HyJIb.

PaccmoTpuMm aBa IPOM3BOJIBHBIX, HO (PUKCUPOBAHHBIX 00BEKTA: HOCIEIO-
BATEILHOCTD & € ) u gomycTumoe no Koamoroposy npasmio orbopa ©. Hara,
IeJab — MPUAATH CMBICI BBICKA3bIBAHUIO «IIOCIENOBATETHHOCTDb & CTOXACTUY-
Ha OTHOCUTEILHO mpasuiaa G». [Iporece, mocpeacTBOM KOTOPOTO Tpasuio ©
OTOUpAET U3 MOCAeNOBATEALHOCTH a WIEHLI 000GIIEHHON IOAIOCIeJ0BATE -
moctu b, cocronT u3 AByx sTamoB. Ha mepBoM sTame CTpOUTCAI BCIIOMOTaTEIb-
Hast 0600IIEHHAS TOATOCIENOBATEILHOCTD €, W3 HEKOTOPHIX WIEHOB KOTOPOU
Ha BTOPOM BTalme u cTpouTcsa b. Boree moapo6Ho,

c= <a’n(1)a Ap(2)s -+ 5 An(k)s - - '>a
rie HoMep (k) BLITHCIACTCS AITOPUTMIIECKHT O KOPTEXKY (Gn(1), Gp(2), - - - 5

Gn(k—1))- AMes HA BXOfIe DTOT Xe KOPTeX, NpaBumio © pemaeT, BKI0IaTh WK
HET WIEH Gy, () B OKOHYATENBHYIO MOCAAOBATEABHOCTH b. Taxum obGpasom,

b = (a(n(k1)),a(n(ks)),. .., a(n(k;)),...).
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Ha xaxgoMm m3 060uX 3TamoB MOXET HACTYIUTHL MOMEHT, KOT'Aa HpaBmio @
HE JaCT HUKAKOI'O Pe3yJbTaTa, T.€. He BRIJACT HOMEpPA Ha IEPBOM DTAaIle WIN
HE MPUMET PeIleHns Ha BTOPOM dTare. Hceam Takoe mpou3ongeT, mocienoBa-
TEIBHOCTH D OKaXeTCA KOHEYHOU — T. €., TOBOPA 6oJee CTPOro, OKaXeTCA He
IO CIeIOBATEILHOCTRIO, & KOPTeXeM. B »ToM caydae HUKaKOro TpeOoBaHuA K
b He BHIABUTAETCA U, TOBOPA (POPMATHLHO, & TPU3HAETCA CTOXACTUIECKOU OT-
nocureabHo ©. Eciau xe b okazatocs 6€CKOHEYHOMR, TO A IPU3HAHKUA II0CIe-
JOBATEILHOCTH & CTOXACTUIECKOU OTHOCUTEILHO O TpefyeTcsa BLINOJIHEHHE
HIKECIEAYIOUEr0 CBOUCTBRA, IOCAeTOBATEALHOCTH a.
O603raMmM Tepe3 1 BeITIuHy

i < n(k;) n(l), n(2)..., n(k; —1) > .
1 a(n(1)), a(n(2))..., a(n(k; —1))
PaccmoTpuM pasHOCTH
ritreteo 4 a(n(k1)) + a(n(k2)) + - - - + a(n(k;)) .

0; =
J . .
J J
Bemwamnra 0; He onpejeneHa, eCId He OOpeJeneHa XOTA Obl OJHA W3 BEIMTINH
T1,...,7. CkaxeM, 910 b noduunsemca 3axony 604bUUT wUCEA, ECTH BCE BE-

JVIUHEL 0 onpegenersl u §; — 0 mpu 7 — oo. IlocieoBaTeIbHOCTD & Ha30BEM
CMOTACTNUNECKOT OMHOCUMEsbHO NPasusa O, ecir 0600IIEHHAA TI0 ITOCTET0-
BATETHLHOCTE D, MONyYeHHAS W3 & COTVIACHO MPABUIY 6, MOIIMHAETCI 3aKOHY
OOJIBIIX YUCET.

Haxkomen, mocieqoBaTenbHOCTE & HA3BBIBAETCA cmozacmuyeckots (no Koa-
MO20P08Y ), €CIH IS TOOOT0 AOMYCTUMOrO 0 KoaMoroposy npasuia 0T60pa
OHa, ABJAETCA CTOXACTUIECKON OTHOCUTEIBLHO 3TOTO MPABUIA — MPHU YCIOBUH,
9TO 3TO MPABUJIO CTPOUT OECKOHEYHYIO 0600IIEHHY IO TI0/ITIO CJIEI0BATEIBHOCTE
(a HE KOHEYHBIN KOPTEX).

3aMeTuM, ITO B CAMOM OIpENETeHAY BHIYUCAUMOCTD MEPHI HE HCIOJIb3Y-
eTca. Ogaako 6e3 TPEINOI0KEHUA O BEIYACIUMOCTY €/1Ba JU BO3MOXHO CPaB-
HIBATH qaCTOToyCTOﬁqHBOCTb (OHa Xe CTOXaCTI/I‘IHOCTb) C ApyruMum aJaro-
PATMAYECKUMU JTUMAMHA CIYIATHOCTH.

XAOTUYHOCTH

Onpenenenne TOCIEIOBATEABHOCTH, XA0TUIECKOU OTHOCUTEIBHO MEDHI (i,
TakoBo. [locaegoBarensuocts a = (ay, ag,as,...) HABLIBAETCI TAOMUYECKOT
OMHOCUMEALHO (4, €CIH CYIIECTBYET TaKasA (3aBUCAIIAA OT MEPHI ft) KOHCTAHTA
C, 9TO JUIA BCEX 7 BBIMOJHAECTCA HEPABEHCTBO

KM(a1, a9, ...,an) > —log 11(Qq; as,....an) — €,

e, Kak Bcerja, 3HaK Jorapudma 6e3 HUXKHeI 0 UHIeKCa 03HAYIaeT JoTapudM
II0 OCHOBAHUIO IBA.
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MoOTHUBEDPOBKA 3TOr0O ONPEAENeHNA, MMEIOIIEr0 COACPKATEILHLIA CMBICI
A BEIIUCAAMBIX BEPOATHOCTHLIX Mep, TaKasd Xe, KaK I B CIydae PaBHOMED-
HOI'O PACIPEAEICHUA BEPOATHOCTEN. [le0 B TOM, 9TO [AA BCAKOU BHIMUCANMON
BepOHTHOCTHOﬁ MECPBI BBIIIOJHACTCA COOTHOLICHUEC:

deVae € 2 KM(z) < —log u(Qy) + c.

TUIINYHOCTD

[MonsaTre THOUYHOCTH 0GOGMIACTCA HA IPOU3BOIBHYIO MDYy AOCTATOTHO
OYeBUAHBIM 06Pa30M — HAL0 HPOCTO B TOM OLPEAEICHUN TUNUIECKOU IO-
CJe0BATENBHOCTH, KOTOPOE NAaBAaAOCh sl CAydas PABHOMEDHOI'O pacupe/ie-
JIEHUs, 3aMEHUTH 00BEM 1apa Ha ero Mepy.

Cuepsa onpegensercsa noHsaTre >pHeKTUBHO MaJIOr0 MHOXecTBa. MHOXe-
ctBO () C () Ha3BIBaETCA IPPHERMUBHO MAALIM OMHOCUMEALHO MEPLL 1, KOIb
CKOPO CyWUIECTBYET AIrOPUTM A, yIOBICTBODSIOUMN HUXKECICAYIOMEMY TPe-
6oBanuio. [Ipy mOCTYIUIEHAN HA BXOJ AIrOPUTMA A HATYDAIBLHOIO HUCIA 11
Ha €ro BbIXOJl€ BO3HUKAET AJACOPUTM IOCTPOEHUS TAKOU MOCJAe0BATEABHOCTH
pBomtHbIX 0B (x(1),z(2),...,2(n),...) (T.€. AATOPATM BLIYMCACHUI TAKOU
dbyukuEIM 1 — x(n)), 9TO

QC U Qx(n)a

1

[anee, sexmueno Goabuioe OMHOCUMESLHO MEPDL }i MHOKECTBO OTIpe-
penseTca Kak nonoaHenue (10 ) x 5¢dpdHEKTUBHO MAIOMY.

[lis BRIYUCAUMBIX Mep uMeeT MecTo meopema Mapmun-Jléda: obbenu-
HeHMe Beex dP@(PEKTUBHO MAJBIX MHOXECTB ABIACTCA dPEPHEKTUBHO MAIBIM, &
nepecedenne Bcex 3pdekTuBHO Gombmux — 3¢ddexkTusHo Gombuium. Cytme-
CTBYIOLIEE COMVIACHO DTOU TeopeMe HamMeHbInee >(PpPeKTUBHO OGOIBIIOE MHO-
KECTBO HABBIBAIOT KOHCMPYKMUBHLIM HOCUMeEseMm Mepbt (. B ciaygae, eciamn
|t — BBIMECIVMOE PACIPEACTICHUe BEPOATHOCTEN, TOCICA0BATEILHOCTH, TTPH-
HaAneXalne KOHCTPYKTUBHOMY HOCUTENI PACHpENeSeHUus [t, U HA3LIBAIOT
MUNUYECKUMY OTHOCUTENLHO >TOr0 pacnpenerennsa. Taxmm o6pasom, T(u)
€CTh HC IYTO MHOEC KaK KOHCprKTI/IBHI)II;II HOCHUTECIb PACHPEOCHACHU (.

HETIPEACKA3YEMOCTD

3ech MBI YKaXeM, 9TO, IPU IEPEXO/Ie K TPOU3BOIbHBIM PACIPEIEICHUIM,
HYXHO MTOOaBUTH K ONpPEeNeJeHUAM, CPOPMYIMPOBAHHBIM [JIA PABHOMEPHOTO
caydasa. Takux gobaBieHun OyaeT NBa: HEKUA MYJbTUILTUKATUBHLIN KO-
UeHT (4ad PABHOMEDHOT'O DACIpENeJCHNsA OH DABEH CIWHUIE W IOTOMY He
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HYX€H) U TOMOIHUTEILHOE IIPABWIO OCTAHOBKY (B CIytdae PABHOMEPHOT'O pPac-
mpejeJeHna OHO TIOTOMY He HYXKHO, 9TO He BO3HUKAET TAKOU CUTYAIWW, MIPA
KOTOPOW OHO MOIJIO 6bI GBITH IPUMEHEHO).

Pacnpegenenve BepoATHOCTEN BAMAET HA MPABUIO M3MEHEHUA KaIUTAIA,
Nrpoxka mocae odepentuoro xoxa. Ecau UTpok He yragaJ, ero KamuTaJ YyMeHb-
MIAeTCA HA CYyMMY CAETAHHOU UM CTABKM — TaK XKe, KAK U B CIyYae PAaBHO-
MepHOTo pacupegerenud. Ho ecim Urpok yramad, To IpupoCT €ro KanuTaaa
PABHAETCS CTABKE, YMHOXEHHON Ha HEKOTOPBIU KO PUIMEHT. ITOT KO du-
IUEHT CPABHUTEIBLHO BEIWK, €CAU BEPOITHOCTE yraAaTh OBLTA HU3KA, U CPAB-
HUTEJIbHO MaJ, €CA’ BEPOATHOCTH yraaaTh 61;1.713, BBICOKaA. rZ[JI}I PaBHOMEPHOT'O
pacupejieJeHus: BePOSTHOCTE yraJaTh BCErJa PaBHA OJHOU BTOPOU, a KO-
dumnuenT Bcerga paBeH eguHutie. TouHAA HOPMYIUPOBKA MPABWIA TPUPOCTA,
KanuTajna OyIeT cemdac M3JI0XKeHa.

[lna mocresoBATEIbHOCTY & ee k-1 9aeH 00603Ha4YaeM ay, 4 IOCAeI0Ba-
TeabHOCTH @’ ee k-1 wieH 0603HAYAEM Ay, U T. J.

Xoa, menaemelil Ha j-M xoxy, ecrb Tpouka (n(j),i(5),v(4)).

[TycTs mocaeaoBaTeabHOCTE, KOTOpOon pacrmogaraeT Kaswno, ects a. Ilo-
JIOXKUM

Ak —1)={a' € Q:ay, =apgmpu j=1,2... .k — 1}
(rak aro A(0) = Q),
Ai(k)={a' e A(k—1): a%(k) =i} gnai=0,1.

PasymeeTca, »Tu 0G03HAYEHUA WMEIOT CMBICA B MPEINOIOKEHWH, FITO BCE
y9acTByWOIIME B ux onpegenenusx Homepa n(l) ompenenensr. Ilonesno same-
TUTH, ITO

Q=A(0) D A(1) DA(2)D...;
1= 5(A(0)) > p(A(1)) > p(A@) > ... 2)
) = a( (ﬂ@ZA%% (3)

ecmu Urpok ma k-M xony e yragar, To i(k) # anpy, A1) (k) = A(k);

ecau Urpok wa k-m xony yragaa, o i(k

Ak —1) = Ag(k) U Ay (k). (5)

B cayqae, ecma i(k) = a,, ) (mporros Urpoka ma ero k-m xo/e onpas aJ-
cA — OH yrajaf), KamaTal VUTrpoka yBeInauBaeTCa N0 (hOpMyIe

V(k)=V(k—1)+v(k)u(Ai_iw) (k) /(A (k). (6)

Hama ¢opmyna (6) rapanTupyeT «9eCTHOCTB) UIPBL MATEMATHYECKOE
0XWTaHNE BHEIUTPHIINA, TO €CTh IPUPOCTA KAMUTAIA, 38, OJWH X0/ PABHO HYJIIO.
Ofuako Ha MyTH TPUMEHEHUA >TOU (GOPMYJILI HAC TMOACTEPEraeT HEIpPUAT-
HOCTL, HEBO3MOXHAA A PABHOMEPHOTO PACIPEASICHNsI — KaK U AJAA JI0001
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MO3UTUBHOM MephI (Mepa HA3BIBAETCA N03umuéHot, eCIu Mepa JIo0oro mapa
HOMOXUTEIbHA ). HenpuaTHOCTS 3aK1049aeTCA B TOM, 9TO CTOALIASL B 3HAMEHA-
Tene BepoATHOCTS (i Aj(y)(k)) MOXKeT OKa3aThCs PABHON HyIO. JTa HEPUAT-
HOCTb YyCTPAHACTCA MyTEeM BBEACHUA [[OMOMIHUTEIBHOIO MPABAIA OCTAHOBKMY,
KOTOpPO€ MBI CeMtac MpUBENeM. B caytdae paBHOMEDHOTO PACIPEIEICHUI STO
MPaBmIO OBLIO M3JUITHUM, TIOCKOABKY MPEAYCMOTPEHHAA B HEM CUTYALUA HE
MOTJIA BCTPETHUTHCA.

[TOMOJHNUTEJBHOE MMPABUJIO OCTAHOBKU. Ono IIpUMEHAETCA TOr fa, KO-
ra B XOJ€ WIPHI 6nepebie HACTymaeT Takas curyamwmsa, uto pu(A(k)) = 0
(mpocum Ywmrarens BaraamyTs Ha dopmyay (2)). llycrs p(A(k — 1)) # 0,
u(A(k)) = 0. Tlocneaaun xox, KOTOpBIA ObLT caeaan, umen momep k. [eras
aror xo1, Urpok o6wasua csou nporuos i(k). Ecam nporros okasauacsa Bep-
HEIM, TO €CTDh OKAa3alock, ITO i(k) = a,(;), ATPa OCTAHABIWBACTCA, & Kalld-
tan Urpoka camraerca Bozpocmmm 10 6eckoneanoctn: V (k) = +oo. Takum
o6paszom, B oToM cayuae Urpok o6basiieTcs Beiurpasmmm. Kcean ke mporuaos
OKa3aJICsA HeBePHBIM, T. €. OKa3aI0Ch, IT0 4(k) # ) (wmm, 9To To XKe camoe,
1 —i(k) = ap()), ATPa OMATH-TAKA OCTAHABIUBACTCA, HO C TEM KAATATOM
Urpoka V (k), xoTopem1 y HEro 6uL1 K 5TOMy MOMeEHTY. Takum 06pasom, B
5TOM ciIy4dae VIPPOK He BHIUTDLIBAET.

flcno, aTo mpobaema ¢ HyTeBHIM 3HaMeHaTeaeM B ¢opmyae (6) ycTpams-
erca oTuMm mpasuaom. [lencTBuTensHo, dhopmyna (6) mpuMeHseTca AU B
crydae, korga (k) = app). B orom ciyuae, cormacuo (3), A (k) = A(k).
[TosTOMy MHTEpECYIOInA HAC 3HAMEHATENb MOXET OKA3ATHCA HyJIEBLIM JIUIIh
B curyanuu, korga p(A(k)) = 0. Ho umenHo sTa cuTyanusa Kak pa3 u pery-
mupyercs He dpopmyaon (6), a mammm Tonoraurensabiv npasuioM. (MoxHo,
BIIPOYEM, CIUTATH, ITO 1 (HOPMyaon (6), — eCau PaspemnTh ANCHUE HA, Hydb
TOMOXKUTETBHOTO ueaa f1( Ak (k)) # TPUHATL GECKOHETHOCTD B KATECTBE
pe3yabTaTa TAKOTO JENEHU. )

Onpefenenna CTpaTeruy, BHITUCAUMON CTPATErWH, G€30CTaHOBOTHON
CTPATErMN, BHIMTDLIBAIONIEN CTPATErUU OCTAKTCA, C yI€TOM CIEJTaHHBIX J0-
GaBJICHUN, AIA OOIMIETO CIydYad TEMH XK€, KaK U [IIA IaCTHOTO CIydas PaBHO-
MEPHOT'O PACIIPEIEIeHN.

O BE30CTAHOBOYHLIX CTPATETHAX. B 3akmovenne npoOKOMMEHTHPYEM TE
MpPEIyCMOTPEHHBIE TTPABUAAMU CUTYALNNA, KOT A UTCPa OCTAHABIUBAETCA. 3a-
METHM, YTO OCTAHOBKU HE BKJIIOYEHBI B TOHATHUE cTpaTerun. CTpaTers Julib
YKa3LIBAET OFYEPEIHON XOM WK HE YKASHIBACT HUYET 0, €CAU TAKOBOU HE OTpe-
JeJeH; HO B MOCIEeTHEM CIydae WI'DA He OCTAHABIMBAaeTCA, a mpocTo Urpok
33 /IyMBIBAETCS HABEYHO — /LIS BHIYUCAUMOU CTPATErUU DTO O3HAYAET, B Ma-
TEeMaTHIECKNX TePMUHAX, ITO aJTCOPUTM YKa3aHUI X013 paboTaeT He30cTa-
HOBOYHO, HE MPUXOAA HU K KAKOMY Pe3yabTaTy. OCTaHOBKY XK€ PETYIUPYIOTCI
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CBOVMMY COOGCTBEHHBLIMY TTPABUIAMHE, (BHEITHUMI TI0 OTHONUIECHHUIO K CTPATETUH.
K coxanenuio, B 00IIEM CIyHae BBIYUCINMOTO PACTIPEIETCHNS HAIU MPABUIA,
OCTAHOBKHU HE COJEPXKAT AJITOPUTMA UX MPUMeHeHus. Bosee Toro, arropurm,
MO3BOJAIONIANA B JIOO0W MOMEHT ONPEAEJATH, CICAYyeT WIA HE CICAYET OCTA-
HABIUBATEL UTPY, B 00mmeM ciaydae HeBo3MoxeH. KonkpeTHo, qis1 OCHOBHOTO
MpaBWIa, PedYb UAET O MPOBEPKE HEPABEHCTBA, CBA3LIBAIOIIETO CTABKY U Ka-
nuTax, a ;s [JOMOMHTEABHOTO TPABUAA — O MPOBEPKE TOJOXUTEIHEHOCTH
Mephl HEKOTOPOT'O MHOXECTBA. PasyMmeeTcs, ecim Mepa CUILHO BHIMHCIAMA,
CIOXHOCTH CO BTOPOUM M3 YKA3aHHBIX IIPOBEPOK OTCYyTCTByeT. Bosee Toro,
JUISL BCAKOW BBIMMACAMMO-PAIMOHAIBHON (B YACTHOCTH, PABHOMEPHOW) MEDPHI
OYEBUHLI ATTOPUTMEI 00EUX TPOBEPOK, HO, MOBTOPAEM, MOAOOHBIE ATTOPUT-
MBI MOT'YT ¥ OTCYTCTBOBATE B CIyHae 00Jee CIOXKHO YCTPOCHHON BEIYUCINMON
MepHL.

Beuay ckazaHHOTO MpEACTABIAET UHTEPEC YTBEPKICHUE O TOM, UITO TPH
OTIPeIeIeHUY MOHATHUA TPEACKA3YEMOCTU MOXHO OTPAHUIUTHLCA OTHUMEA TOMb-
KO 0€30CTaHOBOYHBIMY cTpaTerusMu. IMEHHO 11 060CHOBAHUSA DTOTO yTBEP-
XKICHUA HAM ¥ MOTPEGYeTCA MPEAMONOKEHUE O BEIMUCIAMOCTH MephL (0TMe-
THM, 9TO IO CHX IOpP OHO HE MCIOIB30BAJOCH). B 5TOM mpeamomoxeHum MbI
Ccenvac yKaxkeM, KAKUM CIIOCOO0OM aaropuT™ A, 3aJai0IUH BHIUTPBIBAOILY O
CTPATErUIO, TEPEACTLIBACTCA B AATOPUTM B, 3a 180Ul BHIUTPLIBAOIIYIO Ge-
30CTAHOBOYHYIO CTPATETHIO.

Wrak, HAM 3a4aH aaropuT™M A, Ha BXOJ KOTOPOTO MOCTYIAET ABOUTHOE
CIOBO I € E, a HA BBIXOJIE, B KAYECTBE PE3yabTATAa, JM00 HE TOABIAETCA HU-
9ero, Au60 MOABIAeTCA odepeanon xoa. ComepKaTeabHO, MTBOUIHBIC TU(PHI,
COCTABJIAIONIAE DTO CIOBO, CYTh 3HATEHUA YKE OTKPLITBIX K HTOMY MOMEHTY
WIEHOB TOCJAEN0BATEALHOCTH. KaK MBI 3HAEM, TIO CJIOBY & BOCCTAHABIUBAET-
CA BCA TPEAbIAYIAs ucTopwa urpel, T.e. Bce wucaa n(k), i(k), v(k), V(k)
npu k < s = |z|. Pazymeerca, 5Tu 9ucia BOCCTAHABIABAIOTCS, €CIA TOJBKO
OHU OTMpEAeNeHb! (KCTaTH, MOXHO BCETa MPeANoIaraTh, ITO BCE OHH OIpe-
[IEIEHBI, €CJU TOJBKO ONMPEEIeH U KOPPEKTEH S-U XOJ, KAKOBOU €CTh TPOUKA
(n(s),i(s),v(s))). YTo6bl MOAIEPKHYTH 3aBUCAMOCTD YKA3AHHBIX TACEI OT I,
6ynem nucats n(z, k), i(x, k), v(z, k), V(z, k); Begb Korga Mbl paHee MECAIA
npocto n(k), i(k) m T. 1., MBI HpeaIOAATATN (PUKCUPOBAHHOU Ty MOCIENOBA-
TeABHOCTD, TPOTUB KOTOPOW UAET UT'PA U «IACTHIOY KOTOPOU ABIACTCA CIOBO
z. BMecTe ¢ yKazsaHHLIMA 9UCIAMEA BO3HUKAIOT, IPH BeeXx k < S, U Te MHO-
KECTBA, KOTOPbIE A (PUKCHPOBAHHON MOCIENOBATEALHOCTY MBI 0003HATATN
panee kak A(k); Teneps mbl Gyaem o603ra9aTh ux Az, k).

Hama meas — mepegenats aaroput™ A B arroputM B, Hukorga me mpu-
BOJAIINN K CATYAIAK, TPEOYIOMIEer OCTAHOBKY TPl U TAKOU, 9TO ecam A ObLI
BLIATPBIBAIONIAM, TO ¥ B — BrIurphiBaomui. /[ BEIMUCIIMO-PATTAOHATLHON
MepHI TepeAeIKa OUeBUIHA: MOLYIUB HAa BXO[ NBOMYHOE CJIOBO I, IPOBEPIEM,
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HEe TPUBOJUT JU XOJ, VKA3ZAHHLIN [UIA 5TOTO CIOBA AITOPUTMOM A, K CUTya-
MY OCTAHOBKU; €CIN HE NMPUBOANUT, 00bABIgeM, 9TO0 B ykasanr HaM 3TOT XOT;
€CJIU MPUBOJUT, OOBABIAsSEM, 9TO B Ha 2 He gaeT pesyabTaTa.

B of6imem ke crydae Npor3BOIBHOW BRIYUCAUMOU Mephl mepenenka A 8 B
TpebyeT Oodee maompennoro mpuéMa. Hosoim arropurm B Gymer paGoTaTh
Tak. B caydae, ecan X0J, YKA3aAHHBIN AATOPUTMOM A, HE MPUBOAUT K CUTYa-
OUKM OCTAHOBKY, DTOT XOA — KAK U Ui BHIYACIUMO-PANMOHAIBHOU MEDPBI —
00BaABIIeTCA pe3yabTaToM arroputma B. OxHako B caydae, eciu B pe3yib-
TaTe IPUMEHEHNA A K I BO3BHUKAET CAUTYAIMA OCTAHOBKU, HOBBIM AJTOPUTM
B ©e OGygeT naBaTh HUKAKOTO PE3yJIbTATA B NPUMEHEHWHM K Z. TeM caMbiM
okaxeTcsd, 4To B 3amaeT 6€30CTAHOBOYHYIO CTPATETHIO.

[ns marasgaoctu npegctaBuM cebe, aro A u B paborarT napaiieasHo.
Hamomunm, wro A mam 3agan, B mer crpoum. [lycts Ha BxO 060MX aiaroput-
MOB MOCTYIWIO CJIOBO Z, || = s. Eciim A He maeT pesyibTara B IPUMEHCHUN
K DTOMy CJa0By, TO u B obbsaBagercs He gatoumM pesyiabTaTa. Ecam xe A B
MPUMEHEHUN K L BBLIAET OYEPENHOU X0, TO AJIropuTM B meITaeTCa mpex ge
BCEro MPOBEPUTH, HE BO3ZHUKIIA JU CUTYAIUA, II0AIAAMAA IO JeUCTBUE O
HOTO W3 MPaBWI OCTAHOBKHU. [IpoBepKa KOPpPEKTHOCTU HOMEPA HE BHI3LIBAET
sarpyaueHun. Ecau somep n(z, s) OTKpBIBAEMOR KaPTHI OKA3AICA HEKOPPEKT-
HBIM, aaAropuT™ B 00BABAAECTCA HE AAIONIUM PE3YABTATA HA BXOJE L] KAITUTA
Wrpoxka B »TOM cayuae mepecTaeT MEHATHCA, OH 3aCThIBaeT. Keam xe HOMED
KOPPEKTEH, BKIIOYIAETCA TPOBEPKA KOPPEKTHOCTHU CTABKU.

C npoBepkoU KOPPEKTHOCTH CTABKHY jeJ0 o0cTouT caoxuee. Kak yxe oT-
MEYaJ0Ch, MOXET U HE CYIIECTBOBATH AJCOPATMA, MPABAIBLHO OTBEYAIONIET O
HA BOIIPOC, MEHBIIIE U Jel1aeMas CTaBKa Tekylero kamutana Urpoka. O gaako
He BCE Tak mwioxo. [Ipexme wem caernaTh cTaBky, Urpoky ciaemyer ybeauTnb-
€A, 9TO HAMEYEHHAS CTABKA, MEHBINE TEKYHIErO KAUTAIA, U TOIBKO B DTOM
caydae ee 00LABUTL. M3moxuMm HoBbm aaropuTMm B mosegemma Mrpoxka Go-
Jee TOYHO. MBI ommpaeMca Ha CIeAYIOMMEA (PAKT: €CIN MEPa (i BHITUCIUMA,
TO MOXHO TPENbABATL TAKOW BCIIOMOTATENbHBbI arroputMm C (3aBucammn
0T A), KOTOPBIU A/ KAXJOTO I TBITACTCA IMPOBEPUTD, BLIIOIHIETCS JH He-
paBeHcTBO v(z,s) < V(z,$), 1 gocTUraeT mpu 3TOM Cregyoomero shdexTa:
AITOPUTM MPUXOIUT K KAKOMY-TO Pe3yabTaTy (Ckaxem, K pesyabrary /la),
€CIIU YKA3aHHOE HEPABEHCTBO BBIMOIHACTCA, U paboTaeT 6€CKOHEIHOE BPEMSI,
He TIPUXOA HU K KAKOMY PE3YJIbTATY, €CJAU BBIMTOIHAETCSI IPOTUBOIOIOKHOE
HepaseHCTBO v(%, §) = V(z, s). Cobupasch crenaTs CBOU $-1 X0/ U MOy TUB OT
arropurma A pekoMeHaanuio o craske v(x, s), Irpok, mpexae 1eM caeaaTsb
xon, BkaiouaeT aaroput™m C u xjgeT pesyabrara. Hukaxoro xoma me menaeT-
cia, moka C He TperbABUT €My CBOM Pe3yabTaT. Takum 06pasoM, ajiropuTM
B He BHIACT HUKAKOTO X014, €CIU A TTPEUIOK I HEKOPPEKTHBIU XO/; B OTOM
caygdae Kanutan Urpoka sacteiBaer. Ecau xe pabora arropurma C 3axan-
quBaeTCA, aAropuT™M B pekoMeHayeT Ty XKe CTaBKY, IYTO U A, U IPUCTYIAET
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K TIPOBEPKE TOTO, HE CIAeAyeT JU MPUMEHUTH [omoJauTensHoe IpaBuio OCTa-
HOBKH.

Asropurmudeckas curyanus ¢ JONOTHUTEIBHBIM TPABUIOM IIOX0XA HA,
CUTYAIMIO C IPABWIOM OCTAHOBKH, MEIAE€MOU MO NPWYUNHE HEKOPPEKTHOCTH
CTaBKU. AJTOPUTM, PACTO3HAIONUAN, BBHITOMHAECTCA WIX HET PABEHCTBO
pu(A(z,s)) = 0, 1erKO CTPOUTCA B Caydas CUIBHO BBIYMCAMMOW MEDHI, IO-
CKOIbKY MHOXeCTBO A(Z,$) moaydaeTcsa B pe3yaprare 00LEIUHEHUS KOHEY-
HOT'O 9YUCIA MIAPOB, YKA3LIBAEMBIX AITOPUTMUYIECKH 110 Tape (x, s). B obmem
XKe CIydae BEITUCIUMON MEPHI TAKOT'0 AITOPUTMA MOXET U He ObITh. CymecT-
BYeT, OJHAKO, 6oJee CAabbIA AITrOPUTM, KOTOPOTO OKA3BIBAETCS JTOCTATOTHO.
Wwmenno, eciu Mepa (4 BLIYACAAMA, TO MOXHO TPEIBABATH TAKOW BCIOMOTA-
TeAbHBIN anropuTM D (3aBucammi ot A), KOTOPBIZ A1 KaX JOT0 & NBITACTCA
NPOBEPUTH, BBINOAHAETCA au HepaBeHCTBO U(A(x,s)) # 0, u gocruraer npu
3TOM caegymomero >ddexTa: alropuTM IPUXOAUT K KAKOMY-TO PE3yabTaTy
(ckaxeM, K pesyabrary /la), eciu yKa3aHHOE HEPABEHCTBO BBIMOIHACTCA, U
paboTaeT 6eCKOHEYHOE BpeMs, He TIPUXOMAA HU K KAKOMY Pe3yJabTaTy, eCau
BoinosnHsgercs paseHcTBo i(A(z,s)) = 0. [lencrsus aaropurma B B cBasu
¢ mpoBepkon [OMOTHUTEALHOTO TPABUIA OMUCHIBAIOTCA — B TEPMUHAX TIO-
Begenus Urpoka — crepyomuMm obpazom. UTrpok BrIOUIaeT aaroputm D u
XKJeT pesyabTara. JloxpaBmmck, OH geraeT xoma, npumenas aaroputm A. Ho
OH He AeIaeT HUKAKOTO XO/a, MOoKa D He mpeabABAT €My CBOU pe3yabTar.
Taxum o6pasom, aaroput™m B BBIZacT TOT Xe xox, 9To u A, eciau He BO3-
HUKJIO CUTYAIIWHA, TOATafatomen moq JonosaaresbHoe TPABUIO, W He BBITACT
HUKAKOT'O XO[a, €CJAU TaKasd CATYAIMsI BO3HUKIA. KCIu X0 MPOUCXOAUT, TO
kanutand Urpoka meHseTcs Ha OOUIIX OCHOBAHUAX — YMEHBLIIAETCA HA Be-
JAVYUHY CTABKW WV YBEIMIUBAETCA COrMACHO dopmyae (6), mpuaeMm B 5TOM
caydae OMACHBIM 3HAMEHATENb 3aBEJIOMO HE DaBeH Hyawo. B caydae xe Heme-
JaHus Xona kamuTana Arpoka, COrIacHO HAIAM MPABUAAM, 3aCTHIBAET, €CAN
DOCHEAHUN MPOTrHO3 OLLT HEBEPeH, U O0BABIACTCA OECKOHEUHLIM, €CIH DTOT
pPOTHO3 OBLI BEPEH.

Toabko 4TO onmmMcaHHOE MOBeAeHUE KanuTaaa UTrpoka MOKHO CIeIyIOIIIM
o6pa3oM onmucaTh B TepMuHaxX paboTel aaroputMa D. Eciau nporaos meBepen
(i(x) # an(z)), T0 noka D paboraer, kamuranr Urpoka ocTaeTcs 3aCThIB-
mum. Ecin xe nporuos Beper (4(z) = dp(y)), TO ¢ KaX/IBIM IIAroM PaGoTHI
aaropuT™Ma D xanurar Urpoka Bo3pacTaeT Ha eTuHuIy. TakuMm oOpa3oM, Ka-
muTax Oy IeT BO3PACTATh HEOTPAHWYIEHHO (U, CIeIOBATETbHO, VIrPDOK BhHIATDA-
er), ecim D mukorga me sakomumT padory. Ho ecim m korga anropmrm D
JOCTHUTAeT Pe3yabTaTa, pocT KanuTata Urpoka mpexkpamaercsa. Boaee Toro,
B 3TOM CJIytae BECh MPOU3OMUIE/IIAN 33, BpeMsa paboTHl aaroputMa D mpupocT
kamuTaga Mrpoka aHHYAUPYETCA, MOCAE Yer0 HTOT KAIUTAI MPUPACTACT 110
dopmyae (6). U eme: HUKaKOe 3HAUEHWE KANUTAIA, TPOMEXKYTOTHOE MEXIY
IeTaeMBIMU X04aMu (T. €. BOBHUKAIOUIEEe BO BpeMs 3a6epuiarouietics paboThI
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arropurma D), He TOMKHO BKIOYATHCA B MHOXKECTBO TeX 3HAUCHUN KAUTA-
J1a, 6ECKOHEYHOCTDH CYyNIPEeMyMa, KOUX BJ€YeT BHIMIPHILI Vrpoka (B mpOTUBHOM
caygae y Urpoka nmoasmiack ObI JOTIOTHUTENBHAS BO3MOXHOCTE BBIATPHIIIA 38
CYeT TOr0, YTO MIUTEIBHOCTH MEXIYyXOJOBBIX 33JAEPKEK MOTYT OKA3ATHCSI
HEOT'DAHWYEHHBIME B UX COBOKYIIHOCTH).

Hame woBOE ommcanme moBefeHms Kamurana Urpoka, Tpeamoaaraioiee
POCT KanuTajga Bo BpeMs paboThl aaroputMa, D ¢ BO3ZMOXHBIM MO CIE Y FOIIAM
OOHYJEHNEM MTPUPOCTA, MOXKET BBI3BATDH y MPOCBEIIEHHOTO 1uTaTelrs ABa 3a-
KOHHBIX 3aMETAHUA.

[lepBoe 3ametdanne COCTOUT B TOM, 9TO MBI (GPAKTUYCCKNA M3MEHUIA MPa-
BUJIA UT'DBl — B TOU WX YACTHU, B KOTOPOU T'OBOPUTCA O TOPAJTKE M3MEHEHUS
kamuTaia. COrTacuBIIUCH ¢ DTUM YIPEKOM 1uTaTess, OTBETHM CJAeIyIoIIee.
[lencTBUTENLHO, €CTh ABE CUCTEMBI IPABUT, CTAPAA M HOBAA — & TEM CaMbIM
7 B ONpeAeleHus Urpbl. Ho B OTHOINEHUN TIPEICKA3YEMOCTH 00€ UT'DBI PaB-
HOCUJIBHBI: BCAKAA TOCAEI0BATENLHOCT, TPEACKA3yeMasA MPU OJHOU U3 HAIIUX
IBYX CUCTEM TPABWI, MPEACKA3YEMa U TIPU APYTOU.

BTopoe 3aMeuanme cOCTOUT B TOM, UTO MO HOBLIM MPABUIAM TOBEICHUE
KAIATAJIA 33aBUCAT OT BCIOMOTaTEABHOTO aaropurma D, a caMm 3TOT aaro-
PUTM, KaK TOKA3BLIBAET AHAIW3, 3ABUCAT HE OT MEPHI [t KAK TAKOBOW, & OT
3a0aI0IET0 €6 AATOPUTMA — T. €. OT TOT'O AJITOPUTMA, TPUCYTCTBYIOMETO B
OTIpeIENeHUH BEIMUCANMON MEPHI, KOTOPHIU [ JI000T0 MAapa HAXOMAT CKOIb
YTOMHO TOYHBIE TPUOIMKEHUSA K MEPE DTOrO Mapa. BO3HUKAET eCTeCTBEHHBIN
BOIIPOC, HE MOXET JU CIYIUTHCA, 9TO MPU HOBBIX NPABUIAX U HOHATHUE TIPE]-
CKA3YEeMOCTH OKAXKETCA 3ABUCAIIMM He OT CAMOU MEpBI, 8 OT 3aJAIOUIET0 ee
aaropurMa. OTBeT: HeT, He MOXeT. Beb TedeHre Urpbl Py OJHOM 3a1aX0-
M MepPY aJrOPUTME MOXET OTAUYATHCA OT TEYEHUS WTIPLI TIPU APYTOM ad-
TOPUTME, 33JAI0IIEM Ty Xe Mepy, JUIlb TIATEILHOCTHIO HHTEPBAJIOB MEX Iy
XOAMUF; 9ITO XKe KACAeTCA KamuTana VUrpoka, To pasHUIA MOXET OBITh JHUIIb
B TOM, CKOJb BEJIWK OKAXETCA TOT MPUPOCT KANMUTATA, KOTOPBIA TIO/JIEXKUT
AHHYJIXPOBAHUIO.
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CaM 5TOT CIIUCOK U3 BOCHMU HA3BAHWN HUKOMM OOpPA3OM HE MPETEHAYeT Ha MOJ-
HoTy. OHAaKO B 3THX ny6imrKanuax (0COOEHHO B [8]) MOXKHO HAUTH JAJbHEHIINE CChLI-
KU, ¥ BKYTIE C DTUMU CCBLUIKAMU HEKOE MON0OUE TTOJHOTHI YKE TOCTUTAETCA.

B kumre [2] cregyer obpatuTh BHuMaHHe Ha § 2.6 «[Ipmaoxenus x Teopum Be-
POATHOCTEN: OLPEAENeHUs CAyYalHON mocjenoBareabHocTmy. Clenyer Takxke UMeTh
B BUIY, YTO TEPMUHOJIOTUA 3TOU KHUTM HECKOJBKO APXAUIHA: XAOTUIECKUE TMOCTE-
TOBATEJBHOCTH HA3BLIBAIOTCS TaM CAyualinbimy no Koamozoposy, a THONIECKNE —
cayuatinvimu no Mapmun-Jédy. JacToTOoycTONYUBBEIE, OHU XK€ CTOXACTUIECKUE, [T0-
CJIeIOBATEILHOCTY HA3HIBAIOTCA B [2] cayuatdnvimy no Muzecy, cTOXacTUYIECKHUE IO
Yépuy — cayuatinvimu no Muzecy — Yépuy, croxacTudeckne mo KomMoropoBy —
cayuatinoimu no Muzecy — Koamozoposy — Jasasndy (a B [3] — cmozacmuueckumu
no Koamozoposy — Jaeasndy, . Jasmux (D. Loveland) oTxpsur stu mocaenosa-
TEILHOCTY He3aBUCUMO 0T KOaMOropoBa, XOTs M IMO33Ke: COOTBETCTBYIOUIASN CTATh
Koamoroposa 6bu1a onybaukosana B 1963 r., crares Jlasmuga — B 1966 r.) YTo ka-
CALTCA HENMPEICKA3YEMBIX MOCAEIOBATEILHOCTEN — B TOM TOYHOM TOHUMAHNHN, KAaK
6BLIO CPOPMYIUPOBAHO BBIIIE, — TO OHU B YKA3AHHOU KHUI'€ OTCY TCTBYIOT, IOCKOJIb-
Ky TOABMINCEH B JUTepaType aunb B 1998 r. B craTwe [5].

IMpumep croxacTudeckon mo Uépuy MOCIEAOBATEILHOCTY, TMEPECTAOIEN OBITH
TAKOBOU IIOC/E IIOAXOIANIEe BLIOPAHHOU BLIMUC/IMMOU IIEPECTAHOBKY €€ WIEHOB, OIIy-
omukoBan B 1966 r. /I. Jlapaoua. 3uavenue >TOro npuMepa COCTOUT HE TOJBKO B TOM,
YTO OH HOKA3BIBACT HEAJeKBATHOCTD OIpeeteHus 1épua, HO U B TOM, 9TO OH OTKPHI-
BAaET HOBOE KAYECTBO CIYYAUHOCTU, MHTYUTUBHO OYEBUIHOE, HO PAHEE HE 3aMedeH-
HOEe: CAYyJarHas TTOCAeNOBATEIBHOCTD AOMKHA OCTABATHCA CAYIANHOU TMOCTE JHO0U
BLIMUCAUMOU (T.e. 331aBAEMOU KAKUM-TO AACOPUTMOM) [EPECTAHOBKM €€ WICHOB.
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Teopus croxHOCTE 0O0BEKTOB (B ZOIOJHEHKE K YK€ DA3BUBABIIENCS B TO BPEMs
TEOPUHU CJIOKHOCTH BHYUUCJACHUN) GbLIa OCHOBaHa KOIMOTOpOBBIM Ha €r0 CeMUHAPAX
B MockoBckom yauBepcureTe B Hadate 60-x roxos XX Beka u UMeaa CBOEU IVIABHOU
UEJbI0 IEPECTPONKY MOHATUHHON 6a3bl Teopun mHdopManuu (Ha OCHOBE MPEICTa-
BJEHUA O TOM, 9TO YeM CJIOKHEE OOBEKT, TeM OGObIle MHMOPMAIIUY OH CONEPKUT) C
MOCJAEYIONMM TIPUIOKEHUEM K TEOPUU CiydauHocTu. B omyGmukoBanuon B 1969 r.
cTatbe KoaMoropor mucan:

1) ocHOBHBIE TIOHATHA TEOPUU UHPOPMALUYU NOMKHBI U MOTYT OBITH
0060CHOBaHEL €3 [IOMOLIY OOPAIIEHNA K TEOPUU BEPOATHOCTEN U TAK, YTO
MOHATHUSA «QHTPONUAY U KOJIUIECTBO MHMOPMALINY OKA3BIBAIOTCS IIPUMEHU-
MBI K WHAUBAIYATBHBIM O0BEKTAM;

2) BBeJeHHBIE TAKUM OOPA30M IOHATHUS TEOPUU MHODOPMALUKU MOLYT
Jiedb B OCHOBY HOBOU KOHIIEIIUU CJIYIAMHOTO, COOTBETCTBYIOIIEN €CTE-
CTBEHHOU MBICIH O TOM, 9TO CIy9aHHOCTH €CTh OTCYTCTBHE 3aKOHOMED-
HOCTH.

[Ipempnoxkenve U3MEPATH CJIOKHOCTE OOBEKTA, JIMHOU €0 KPATIAUIIErO OMUCAHU
U TMOHATHUE OMTUMATLHOTO A3BIKA OBLIN M3M0XKEHBI KomMoropoBsiM B cTaThe 1965 1.;
3a T'OJ OO TOIO CXOLHBIE miaen Opuin OIyOIMKOBAHBL AMEPUKAHCKUM WCCJIEeNOBaTE-
aem Poem Comomonoremm (Ray Solomonoff), o pa6orax koroporo Komvoropos ysman
JINTIEL TO3%e. BBUAY 5TOT0 TeopeMy O CYIIECTBOBAHUN ONTUMATLHOTO SA3BIKA MBI Ha-
apiBaeM meopemoti Coaomonosa — Koamozoposa. B »ru xe roger (T.e. B cepesune
60-x rogos XX B.) KOAMOropoB BHICKA3HIBAET HA CBOMX CEMUHAPAX MPETIOIOKEHUE
0 TOM, 4TO OBICTPOTA POCTA IHTPOINK HAYAIBLHBEIX OTPE3KOB [OCJIELOBATEILHOCTH
MOXKET CJAYKUTh KPUTEPUEM CIYIANHOCTY PACCMATPUBAEMOU MOCAEAOBATEILHOCTH.
OsHaKo BBETEHHOE UM B PACCMOTPEHNE ABBIKOBOE CEMENCTBO MPUBOAUIO K DHTPO-
AW, HEIPUTOJHOU i MOCTABAEHHOU Hean. Kak y»Ke roBOPWIOCH BHIIME, B IVIABKE O
XaOTUIHOCTHU, TOAHOE [JIA DTOU TeJu CeMercTBO 06Hapy kw1 B 1973 r. Jleonuun Jlesun,
BBEIsI B PACCMOTPEHNE MOHOTOHHYIO BHTPOIIUIO.

Tunuueckue nocaegoBarenbHocTy (104 HazBanueM “random”, T.e. «CuyIalHbIe»)
OLLTH, KaK y¥Xe OTMEYAMOCh B TVIABKE O TUMWIHOCTHU, OTKPHITHL B 1966 r. [lepom
Maprun-JIégom (Per Martin-Lof).

YTBEpKAECHNE O TOM, UTO KIACC MOCAEI0BATEILHOCTEN, CTOXacTUIeCKuX no Kos-
MOT'OPOBY, IIUPE KIACCA TUIMTUIECKAX (OHH K€ — XAOTHIECKUE) MOCAETOBATEILHO-
cren, gokasan Anexcangp lens (cm. [6], a Tak:ke [3, m. 6.2.4]).

IIycte K — sHTpOnMs B KAKOM-TO U3 BAPUAHTOB 3TOro nouatus. (B murepaTtype
KCCIEIOBAHLL HE MEHEee IIECTH TAKUX BAPUAHTOB: IIPOCTAs, AMPUOPHASA, MOHOTOHHAS,
[IPOLECCHAsA, TPEPUKCHAS U DHTPONU PABPEIIEHNUs; BCE 3TH BAPUAHTHL CYIIECTBEHHO
PA3AWYIHBI B TOM TOYHOM CMBICJE, 9TO PA3HOCTH DHTPOINN, TTPUHAIEKAIINX JTIOOBIM
OBYM U3 [ePEYUCACHHBIX BADUAHTOB, Heorpanudena.) CkaxeM, 4TO IOCIELOBATENb
HOCTD (1, (2,03, - - -, Uy, - - - ABIACTCA TaA0TMUNECKOT omuocumenvno K (mpu paBEOMED-
HOM pacrpefnenernu!), ecau

deVn K(ay, az2,as,...,a,) >n—c.

(3aMeTuM A5 ACHOCTHU, 9TO HU /LA IPOCTOU DHTPOIUY, HU [JIs SHTPOIKU Pa3pelie-
HIA MOCIEIOBATEILHOCTEN ¢ TAKUM CBOUCTBOM HET BOBCE, a A KAXKIOU U3 OCTAIbL-
HBIX YeTHIPEX BHTPOMNUM XA0TUYHOCTH OKA3BIBAETCS PABHOOOHLEMHOU TUIIMIHOCTH. )



YeTrIpe airopaTMAIECKHAX JUIA, CAYIAHHOCTH 107

B Tou xe crarwe Jesuna 1973 r., B KoTOpOoU OBLIA BBEAEHA MOHOTOHHAS SHTPOINS,
COMIEPKAIOCH U JOKA3ATEABLCTBO TOTO (PAKTA, YTO MOHATHE XAOTUYHOCTU OTHOCHU-
TEJILHO MOHOTOHHOU DHTPOIMKM PABHOOOBEMHO HOHATUID TUMWIHOCTH. HesaBucumo
ot Jlesuna B Tom ke 1973 r. Kaayc-Tlerep Iuopp (Claus-Peter Schnorr) Beex B
PACCMOTpEHNe CBOU BAPUAHT DHTPOIUMU, TAK HABLIBAEMYIO NPOUECCHYIO IHMPONUIO
(y IIuoppa — process complexity), u goxasan (uezaBucumo or JleBuHa, HO OUYEHB
TOXOXKWM CTIOCOOOM), 9TO TIOHATHE XAOTUIHOCTH OTHOCUTEIBHO MPOIECCHON SHTPO-
AU TAKKE PABHOOOBEMHO [TOHATHUIO TUIUIHOCTU. XOTH IIPOLECCHAS SHTPOINSI U MO-
HOTOHHAs SHTPOIUS CYMIECTBEHHO PA3aMdaloTcsa (Kak mokasan Baaguvup Beiorun
[7, c. 35, crpoku 64 cHU3Y|, UX PA3HOCTH He OIPAHMYEHA HUKAKOW KOHCTAHTOMN) 1
xors BrocaeacTBun cam 1IHOPp mepecTan MOIB30BATHCS CBOEH IPOLECCHON DHTPO-
nuen, GaKTUIECKN OT Hee OTKA3ABIINCH, BHIIIEYKA3AHHYIO meopenmy Jlesuna nHOT 12
Ha3eBalOT meopemoti Jesuna — MInoppa.

IIpedukcuyio surponuio Beea B 1974 r. JleBun u rogom mosxke (HO HE3aBUCHMO
ot Jlesuna) I'peropu Yonrun (Gregory J. Chaitin) — cm. ero crareio A theory of
program size formally identical to information theory // Journal of the Association
of Computing Machinery, 1975, v. 22, no. 3, p. 329-340). B Tou xe crarbe Usurun
BBEJ MOHATHE XAOTUIHOCTY OTHOCUTEILHO NPEPUKCHON DHTPONUU U o00bABMI (6€3
[LOKa3aTeIbCTBA), 9TO HTOT BADUAHT XaOTUIHOCTY DABHOCUIEH TUIUIHOCTY; [IEPBOE
OMyOIUKOBAHHOE MOKA3ATEIBCTBO DTOrO (PaKTa MOABWIOCH B cTaThe Boioruna [7]:
crepcrBue 3.2 Ha c. 38. pedurcras swmponus MOXKeT ObITH ONPEIEJCHA KAK DHTPO-
nusA U CEMEUCTBa NPepUKCHLIX A3BIKOB. fI3pik F HasbiBaeTcsa npedurcubim, eCan
OH TIEPEYNCIUM U BHITIOTHEHO YCIOBUE:

[(z1,01) € B & (22,2) € E & (21 = 22)] = [y1 = 2]-

3ameruMm emie, 4TO B JUTEPATYDE TEPMUH «CAOKHOCTHy (“complexity”) wacro
yHOTPEOIAETCA B CMBICIE ,DHTPONOUA“, T.€. B CMBICIE ,,CIOXKHOCTH OTHOCUTEILHO
ONTUMAIBLHOT'O A3BIKA.

Henpenckaszyemble nociaezosareasHOCTU (B CMEBIC/IE HACTOALIEH CTATHU) BIEDPBLIE
BosHUKIN BecHou 1991 r. B coBMecTHOM gokjaaze nmon HaspaaumeMm “Randomness and
Lawlessness” («Cuy4allHOCTh U 6€33aKOHHOCTEY ), KOTOpbI Annpenn Myunuk, Asek-
cenr CeMEHOB M aBTOp >TUX CTPOK caenannm Ha kKoHpepenumn B Kamudpopuuun. Kon-
(epenIua GBLIA TOCBAMIEHA OCHOBAHUAM TEOPUH CAYIAMHOCTH W TPOXOAUIA ¢ 4 10
7 mapra B Mncruryre MaTeMaTHueCKUX UCCICAOBAHUN B cOUMANbHEX Haykax (Insti-
tute for Mathematical Studies in the Social Sciences) CTar(OPACKOr0 YHUBEPCUTETA.
Cogepxanve nokaana 6ur1o onydrukosano B 1998 r. B Buge craton [5]. B oron craThe
[IPUBEIEHEl, B 94CTHOCTH, TEOPEMEL O COOTHONIEHIN HEMPEACKA3YEMOCTH € APYTHMHE
ATTOPUTMUYECKAMY JUTAMY CIYIANHOCTH.

OTMeTuM, 9TO ONPEIEIEHNE HENPENCKA3yeMOCTH B HAIIEM HACTOAMIEM OYEPKEe
OTIMYAETCA OFHOU AeTalbio oT onpenenenus B [5]. Vmenno, B [5] 411 xoppekTHOCTH
CTaBKHU TPeGOBAIOCH BHITIOJIHEHNE He cTpororo HepasencTsa v(k) < V(k—1), a 6omee
ciraboro Hecrpororo HepasencTBa v(k) < V(k — 1). Knace menpenckasyeMbIx HOCe-
TOBATEIBHOCTEN OCTAETCA OMHUM U TEM Ke TIPU 000UX MOHUMAHUAX KOPPEKTHOCTH.
3aMeHa B OnpenejeHnr KOPPEKTHOCTH HECTPOroro HEPABEHCTBA HA CTPOrO€ BEI3BAHA
OBYMSA MPUIMHAMEA. BO-IEPBLIX, cCaMa Urpa CTAHOBATCA GOIEE COAEPKATENLHON: BEIE
B CJIYYae PABEHCTBA CTABKU TEKYIIEMY KAMUTATLY CTOUT WUTPOKY OIIUOUTHCA B CBOEM
MPEeACKA3AHNYN, KAK €r0 KAUTAT OOGHYJIMTCA, M OH OyJeT BLIHYKIE€H B NATLHEUIIEM
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IeJaTh JUIL HyJeBEE CTABKA. BO-BTOPBLIX, MMEHHO CTPOrO€ HEPABEHCTBO MO3BOJIA-
€T TIPU TEPEHOCE ONPEICICHUN ¢ PAINOHATBHO- BEITUCIAMETX MEDP (KAKOBBIE TOIBKO 1
paccMarpuBaiuch B [5]) Ha JEoOble BHIMUCIUMBIE MEPEHL, COXPAHUTH (PQPEKTUBHOCTD
IenCcTBUU Urpoka. Beab kax b pas Urpok J0mKeH yI0CTOBEPATLCA B KOPPEKTHO-
ctu xoa. [ToayIuTh Xe Takoe yIOCTOBEPEHNE AITOPUTMUAYECKUM IIyTEeM BO3MOKHO
JIUIITL B BAPUAHTE CTPOrOr0 HEPABEHCTBA: CYIIECTBYET AITOPUTM, B TOM M TONBKO B
TOM CIydae JAIINHI TOTOKATEILHBIN 0TBeT Ha Bonpoc «w(k) < V(k —1)7», xorga n
B camoM gese v(k) < V(k — 1); me cyuwecrsyer airopurMa, B TOM U TOIBKO B TOM
CIydae AAOLIEro MOJOXUTeNbHB oTBeT Ha Boupoc «w(k) < V(k — 1)?», korga u B
camom gexe v(k) < V(k —1).

CaMa mmes O CBA3M CIYyYaMHOCTH C HEBO3MOXKHOCTBIO TapaHTHPOBAHHOIO BhI-
UTPHILIA, JOCTATOYHO OUeBMAHA: eme (o Musec, He naBasg TOYHBIX (POPMYJIUPOBOK,
FOBOPII O «HEBO3MOXKHOCTH CHCTEMBI UI'PBD. BIOCae1¢TBII BCTPEIAIUCH U CTPOTHUE
OlpeIeIeHus, O JHAKO BOCIIPOM3BOAUMAs 31eCh (C KOCMETUIeCKUM PEMOHTOM ) (POPMY-
JMPOBKA U3 [5] KaxkeTcs 60ee OAM3KON K MHTYNTHBHOMY TDEICTABICHNIO O CIyIal-
moctu. [eno B ToM, 9TO IPEAMECTBYIONME UTPOBEIE OIIP €AEIEHNA TUOO0 NCTIOIB30BAIH
CTPATErnu, B KOTOPBIX BHIYUCAAMOCTD (03HAYAOIIAA HAIUYIUE aJrOPUTMA, YKA3BIBA-
OIIIET0 UTPOKY €0 OUEPEHON X01) 3aMEHAIACE Ha PYT0€ (XOTA U CBA3AHHOE C TTOHA-
THeM aIlOPUTMa, HO, BUAUMO, MEHee ecTeCTBeHHOe) TpefoBanue, b0 3aBeL0MO He
IPUBOIWIN K KIACCY MOCIEN0BATEIBHOCTEN, PABHOOOBEMHOMY KJAACCY TUINIECKO-Xa-
OTUYECKUX IOCHefoBaTeabHocTen. [ onpegenenus HenpeackasyeMocTu u3 [5] ocra-
eTCA HAEeKIA HA YKA3AHHYI PABHOOOBLEMHOCTD. SICHO, 9TO WeM GOIBIIIM KOImIe-
CTBOM INI] CIYyIARHOCTHY XAPAKTEPU3YETCA KAKOU-TO TOYHO OUECPIEHHBIN KAACC TIO-
CIEOBATENLHOCTEN, TEM OG0CHOBAHHEE MPABO STOr0 KJAACCA CAYXKHATH (hOPMATLHBIM
AHAJOTOM DACILIBIBIATOrO UHTYUTUBHOTO TPEICTABICHUA O CIYIaNHOCTH.

B. A. Yemenckun, mexmat MI'Y



