Hamr cemunap:
MaTeMaTH4IeCKHne CIOXeThI

HeTrIpe aaIropuTMUYECKUX JUIA CIYIalHOCTH

B. A. Ycnenckun

BBEIEHUE

Ecmu kTo-1u60 ckaxeT HaM, 9TO OH MOAOPOCHT «I€CTHYIO» MOHETY IBa-
OIATH pa3 U, 0003HAYMB repd eqUHUIEN, 8 PEIeTKY HYJEM, IMOJYYMI TAKOU
pPe3yIbTAT:

10001011101111010000 (I)
WIN TaKOU:
01111011001101110001, (H)

MBI BpAg Jau Oygem yausieHbl. OQIHAKO €CIU HAM CKAaXyT, 9TO PE3yJIbTAT
OpocaHny OBLLT TAKIM:

00000000000000000000 (I11)
WA TAKWM:
01010101010101010101 (IV)

— MBI Oy1eM MOPaXKEHbI 1 BOOOIIE HE TIOBEPUM WU XK€ YCOMHUMCA B KOPPEKT-
HOCTH DKCIEPUMEHTa. BO3HUKAET BOIPOC: movemy?

[Mo-Buaumomy, uenouku (I) m (II) BocupumHMMAIOTCS Kak CIydaudHbIE, a
nernouku (I11) u (IV) — xax mecryvanabe.

Ho uTo 03HAYAIOT CJIOBa (BOCIPUHUMAETCA Kak CiydanHamy! Kaaccude-
CKasg Teopus BEPOATHOCTEW He NaeT OTBEeTa Ha HTOT BaXHbIM Bompoc. He
CTOJb PEIKO MOXHO yCIBIIATE CIEAYIomee 00bACHEHNE: BEPOATHOCTD KaX 0K
3 menowex (I11) m (IV) crwmrkom mara, oma pasma 220, 910 Menbme of-
HOM MunroHHOKU. HO BeZb POBHO Takyto Xe BEpOATHOCTH UMerT nenodku (I)

u (I1).

MaTemaTuueckoe npoceewenue, cep. 3, suin. 10, 2006(71-108)
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Tpu BaXHBIX 3aMeTIaHUA.

Bo-niepBrix, BredaTieHre CIy<9alHOCTHU 3aBUCAT OT PACIPEIETCHU BEPO-
aTrHocTen. Ecam ogHa CTOPOHA MOHETHI TSXKeIee APYTOU WIU €CIU YeIOBEK B
mporecce 6pOCAHNA HAYIACTCA MOAKUABIBATE MOHETY TaK, ITOOBI OHA TAa-
Ja Ha HyXHyI0 cTopoHy, To nossirerue nernodek (IIT) mmm (IV) moxer crars
BIIOJHE OXUJAaeMbIM. BHadame — g NPOCTOTHI — MbI OyeM 3aHUMATHCA
JIWIIb HE3ABUCUMBIMU OPOCAHUAMEI C BEPOATHOCTAME OJHA BTOpaAA I repbHa
7 OJHA BTOPASA JJIA PEIIeTKH.

Bo-BTOpBIX, TOBOPUTE O CAYy9IaAUHOCTY UMEET CMBIC JUIIb B TPUMEHEHUYT K
OY€HDb JJIUHHBIM IENOYKAM. BeCCMBICIEHHO CIIPAIINBATE, KOTOPAI U3 MEMOIeK
00, 01, 10, 11 6omee cayuanHa, IeM ApyTHeE.

B-TpeThux, TOYHON FPAHUIIBI MEX Ty CIy IAUHBIMU U HECTYy TaHBIMY (B WH-
TYUTUBHOM CMBICJE) IIEMOIKAMA HET W HE MOXET ObITh. Bens ecau B Cryvan-
HOH IEIOYKEe 3aMEHWTHL OAWH 3HAK, OHA OCTAeTCA caydamHou. Ho, 3ameHsas
MHOTO pa3, Mbl oT aio6ou nenouku moxeMm npuintu K (III) wmm (IV). Do
M3BECTHBIN HAPAJOKC KYH.

Urak, crenyeT paccMaTpUBATDL TOALKO OYEHD [IMHHBIE IEMTOYKY, & B U164~
1e — Geckoreunsie. (Boobuie, 66CKOHETHOCTH — HTO TAKOE MONE3HOE IMPUOIU-
XKEHUe CBEPXy K OYeHb GOJIBIIOMY KOHETHOMY.) BeCKOHETHBIE NETOIKY TPUHSA-
TO Ha3BIBATEL Nocaedosamenbrocmamy. OKa3bIBAETCA, TOCICIOBATEIHLHOCTH
y&Ke MOXHO JOBOJBHO OCMBICIEHHO PAa3AeIUTh HA CIyIAUHBIE U HECTYIalHbIE.
Nupivu cioBamu, MOXHO He Ge3 ycrexa IBITATbCA HAUTH CTPOroe MaTeMa-
TUYECKOE ONpe/eJeHNe I MOHATHUA ,CIy IauHasg MOCAeI0BATEeIbHOCTD HYIen
7 equHUI’. B HaCTOAIIEM OYEpPKe MBI U3JI0KUM PE3yIbTATH TAKAX MOMBITOK,
OPEANPUHATHIX pa3audabiMu aBropamu. OTHAKO ClefyeT YeCTHO MPU3HATH,
YTO U MPAKTUIECKUX MPUIOKEHUN MHTEPEC MPEACTABIAIOT UMEHHO KOHEY-
HBIE CAYYaUHBIE NMEMOYKN W MOTOMY WACATU3AINA, MTPOUCXONAIIAL TIPU Mepe-
X0/le K TEenOIKaM GEeCKOHETHOU [IUHBI, HEM30EXKHO COMPAXKEHA C «OTPHLIBOM
0oT Xu3HWY. Bpoduem, aHAIOTMIHBIN OTPBIB BO3HUKAET W ITPW W3y ICHUN COBO-
KYIHOCTHU 6CeT KOHETHBIX IMENOYeK, TMOCKOILKY B XXU3HM BCTPEYAIOTCA JUIID
[EMOYKY OTPAHNYIEHHON JUIUHEI, & B OY€Hb JIAHHBLIX CIYYaUHBIX IETTOYKAX BO3-
HUKAIOT Takue >P@EKTH, KOTOPbIE MOT'YT ¥ HE COOTBETCTBOBATH HAWBHBIM
IPEACTABICHUAM O CIYIaMHOCTH.

Cpenas 5TO MPU3HAHUE, TPUCTYIUM K U3JIOKEHUIO.

Hawm GyayT mosesHbl HEKOTOpBIE TEPMUHBI U OO03HAMEHUA.

Beakaa koneanas nenovka (iy, .. . ,i,) HyJIel U eIWHAL HA3BIBAETCA TAKXKE
dB80UNHBIM CAOBOM, & TUCIO N, — Jaunoti >TOTo ciaoBa. [lauHa crioBa x 0603HA-
qaeTcsa Tak: |z|. [JauHA CIOBa MOXET OBITH PABHA HYIIO; CIOBO JJIAHBI HYJIb
HIYEro He COMEPXKUT W HA3BIBAeTCA nycmbim. [lycToe cioBo o603HATAETCA
Oyksou A.

MHOXecTBO BCeX ABOMYHLIX CIOB 0003HadaeTca OyKBom =. MHOXeCTBO
BCEX TMOCIECIOBATEILHOCTEN HyJel u equHuI] 0003HaYaeTca O6yksou ().



YeTwIpe aaropuTMAICCKAX JUIA, CLYIAUHOCTH 73

[as mocmegoBaTeabHOCTH (A1,0a32,a3,04,...) KAXKI0E U3 NBOUIHBLIX CIOB
(a1,a9,...,a,) aBugerca ee nauasom. [lycts £ € = — nBomvHOE C10BO. MHO-
XKECTBO BCEX TEX MOCICAOBATENBLHOCTEN w3 (), IIA KOTOPBIX I CIYXWUT Hada-
a0oM, o6o3HaIIM depes ;. Kaxnoe maOXeCTBO BUga (), 7A€ T € 2, IPUHATO
Ha3bIBATE wapos. lapy , npunucssaeTca ero 06wém v(z), pasubi 217,

ComepxaTenbHO, KaX Iy MOCAEJOBATEIBHOCTE U3 () MBI PACCMATPUBAEM
KaK CephI0 Pe3yibTaToB OpocaHuyM MOHeTHI. Eie pa3 mogdepkHeM, UTO i
HAIVIAJHOCTA MBI OTDAHUIMBAEMCA HA MEPBBIX [MOPAX CATYalWen, KOrjAa pe-
3yJABTATHL BCEX OPOCAHUU PABHOBEPOATHBL. Ha MaTeMaTWIecKOM S3BIKE 3TO
o3HaYaeT, 9TO Ha () 3a1aHO TAK HA3BIBAEMOE DABHOMEPHOE pacnpedesenue
gepoamuocmeti — a dTO, B CBOIO OYEPeIb, O3HATAET CJAEAYIOIee: I KaX I0-
0 MIApa BEPOSTHOCTH TOrO, ITO CIYIAWHO BHIOPAHHASA II0CJAEJOBATEILHOCTH
u3 () momageT B TOT mAp, paBHA 06BEMY DTOrO MIAPA.

Hama mens — monsITaThes BBIAEIUTH U3 () HEKOTOPOE TOYHO OMMCAHHOE
MOIMHOXECTBO, MPETEHIYIOIee Ha, POJb MHOXECTBA BCEX CAYIAUHBIX MOCIE-
noBaTeabHOCTEN. TpaJuIMOHHAA TeOPUA BEPOATHOCTER HE TOABKO He npubau-
KAETCA K PEIICHUI0 DTOU 33a49d, HO HaXe He MOXeT ee chOpPMyIMpPOBATEH B
cBomx TepMmMumHaX. Ha moMmommp mpuxoguT TeOpus aaropuTMoB. MoxeT moka-
3aTbCA TMAPATOKCATHHBIM, UTO MOHATUE CIYIAUHOCTU yTOIHAETCA HA OCHOBE
TAKOT'0 IyXKAOT'0 CIYIaUHOCTHU MOHATHA, KAK AJITOPUTM, — TeM He MeHee JeJ0
00CTOUT MMEHHO TaK: BCEe M3BECTHBIE [0 CHUX IIODP ONPEIeTeHUS CIyIauHOCTH
WHIWBAIYATHHOTO 00BEKTA (B HAIIEM TPUMEPE — WHIUBUIYATLHON TIOCAET0-
BATEALHOCTH HYJEU W €IWHUI]) OMUPAIOTCA HA MOHATHUE AJITOPUTMA.

Yrober HAUTH TpebyeMoe OmpefeleHne, IOCTYIalT Tak. PopMyIupyoT
HEKOE XaPaKTEPUCTUIECKOE CBOMCTBO, KOTOPHIM 00Ia1al0T CIyIanHbe (B He-
(bopMaTEHOM, MHTYUTHBHOM CMBICIE) MOCAEIOBATETLHOCTU. A 3aTeM moce-
JTOBATEILHOCTH, O0MAJAIONIME STUM CBOUCTBOM, U OOBABIAIOT — IO OHpeJe-
JIEHUIO — CJIyIauHBIMU.

Kakumu xe cBorcTBaMu 061 IaeT CIYyIaANHAA MOCAENOBATEIBHOCTE HYJIEN
7 eguHUI?

Bo-nepBrix, oHa yacmomoycmotiuusa. BoT ITO 5TO 0O3HAWAET MJIA TOrO
MPOCTENIIErO CAyYasd, KOTAa HYJU U €IUHULBI PABHOBEPOATHBI: IaCTOTA, HY-
Jer, KaK U 9aCTOTa eJUHHUI, CTPEMUTCA K ofHou BTopon. ( Yacmoma wnyaeti —
STO WX JOJA B HAYAJILHOM OTpe3Ke mocaegoBaTensHocTu.) Ho Gomee Toro: B
CIyYaHOU TOCAENOBATEILHOCTU YKA3AHHAA YCTOUIUBOCTEH YACTOT BHIMOJHSA-
eTCA He TOJBLKO I MOCISIOBATEILHOCTH B TEJIOM, HO U A JIOOOU ee 3aKOH-
HOH, Pa3yMHON IOAIIOCAEeL0BATEILHOCTH.

Bo-BTOpBIX, OHA LGOMUUKHE. DTO O3HAYAECT, YTO OHA CIOXKHO YCTPOEHA U
HE MOXET UMETH PA3YyMHOT'O OIIMCAHUA. HCI/IXOJIOI’I/I‘IQCKOMy IKCIIEPpUMEHTY, C
KOTOpPOro Mel Hauanu, Koamoropos nan Takoe obbacuenue. lenouku (I) u (I1)
IIOTOMY BOCHPDUHUMAIOTCA KaK CJIy‘Ia,I‘/)IHI)Ie, 9TO OHM CJIOXHBI, UX yCTpOﬁCTBO
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HeIb3s KOpoTKO onucaTh. A Bor menouku (III) u (IV) mmeror mpoctoe, rerko
OIMCBIBAEMOE YCTPOUCTBO.

B-tperbux, oHA MunuuKa. ITO O3HATAET, ITO OHA IPUHAIEKAT TOOOMY
Pa3yMHOMY GOJBUIMHCTBY.

B-geTBepThiX, OHA Henpedckasyema. DTO O3HATAET, ITO Urpas MIPOTUB
Hee Ha JeHbIW (T.e. NBITAACh yragaTh “WIEHBl MOCIENOBATEALHOCTHA U Jedas
CTaBKM), MOCIENOBATEIBHOCT HEBO3MOXHO OOBITPATH, KAKOU OB PasyMHON
CTpaTeruer HU MOJIb30BATHCA.

CI0BO «pasyMHBINY, BCTpeYaiomeecs B OObACHEHUAX HePednCAeHHBIX Te-
TBHIPEX CBOMCTB, KOHEIHO, HYXKAA€TCA B yTOIHEHUU. Teopus aIropuTMOB KaK
pa3 7 mpearaeT TaKue YTOIHEHN A, HATIOMHAL TO CJIOBO TOYHBIM CMBICIOM —
CBOMM [ KaX/JOTO W3 HAIIUX YeTHIPEX CBOMCTB. Te€M CaMbIM BO3HUKAIOT
9YeThIpe AITOPUTMUYECKUX CBOUCTBAI YACMOMHAA YCMOUUUBOCTIL, TAOMUY-
HOCMb, MUNUUKOCMB, Henpedckasyemocms. Kaxgoe M3 HAX IpencTaBIfeT
CBO€ COOCTBEHHOE AITOPUTMUYIECKOE JUIO CAYIAUHOCTH, ¥ KaXKJ0e U3 HUX C
GOMBIIMMY WU MEHBIIMMU OCHOBAHWAMY MOXET IPETEeH[0BAThH Ha POIb CTPO-
rOr0 MaTEMATHYIECKOTO OMPEeAeNeHns MIOHATHA CaydanHocT. MOXHO cka3aThb
7 TaK: BO3HUKAIOT YeTHIPE TOYHO OUEPICHHBIX KIACCA [TOCIE[0BATEILHOCTEN,
KaX/IbIM U3 KOTOPBIX MPETEHIYeT Ha TO, ITOOLI CIYXKUTH (ACTUHHBIMY KIAC-
COM CIYYaUHBIX MOCAEI0BATEILHOCTEN; HEKOTOPLIE U3 DTUX MPETEeH3un GoJee
OIIPAaBIAHEBL, €M ApPYTHe.

JInmo IIEPBOE: YACTOTOYCTONYNBOCTDb U CTOXACTUYHOCTD

[To-BramMoMy, OTHUM U3 TIEPBBIX MOCTABWI BOIPOC O TOM, ITO TaKOe OT-
OETBHO B3ATAsA CIyYalHasd MOCAENOBATEIBLHOCTD, 3aMEYATENLHBIN HEMEIKUN
MmaTemaTnk Puxapn ¢or Mumsec B nadame XX Beka — B 1919 r. Bo Bcaxom
CIy9ae, IMEHHO OH TEPBBIM MPENIOKMI CDABHUTENILHO yAadHOE (XOTA U He-
CTPOTrOE) OmpeneneHne, TMOCIY KUBIIEe OTIPABHON TOIKOW IIA TATHHEUIIErO
pa3BUTHA.

Muzec uCXOOAWA W3 TOTO, UTO CIYYAUHOU MOCJAENOBATEIHLHOCTHU TOJKHA
OBITH MPUCYIIA YCTOUIMBOCTH 9AaCTOT. A MMEHHO, MOTA equHuI (KaK W T0JIA
HyJIe) B HAYAILHOM OTPE3KE CILyIauHOU IOCJAEOBATEILHOCTH NOMXKHA CTPe-
MUTBCA K OMHOU BTOPOU TIPU HEOTPAHUIEHHOM YBEJIUIEHUN IJIUHBI HATAIBHO-
ro orpeska. Ho sroro megocrarouno. Hampumep, oTUM CBOUCTBOM yCTOUYHA-
BOCTH 9aCTOT OOJATAET 3aBEOMO HECIYIAUHAA MOCAEJOBATEILHOCTE

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

OdeBugabIM 06PaA30OM HEOGXOJUMO, 9TOOBI YCTOUIUBOCTHIO YACTOT 00Ma 1A,
HE TOJBKO BCA IMOCJICOOBATEIBHOCTH LEJIUMKOM, HO W €€ IIOAIOCACI0BATEIBHO-
ctu. OMHAKO YCTOMYUBOCTHIO YACTOT HE MOTYT OOJALATH 6Ce IOIIOCIEN0-
BaTEILHOCTU. B caMOM [ene, BO3bMEM CaMyI0 9TO HUM HA €CTh CJIYYaAUHYIO



YeTwIpe aaropuTMAICCKAX JUIA, CLYIAUHOCTH 75

TIOCIeOBATENHHOCTL U OTOEpEeM B MOANIOCIENOBATEIHLHOCTD T€ €€ WIEHBI, KO-
TOpPBIE PABHBI HYJIIO. . . SHAYUT, MOIOCIEI0BATEALHOCTD, B KOTOPOU HOJKHA
COBMIOAATHCA YCTOMIABOCTE 9aCTOT, JOMXKHA, OBITH pasymnot, mim Jdonycmu-
moti. Hampumep, ecim oTo6paTh B MOANOCAEIOBATETLHOCTE BCE T€ WIEHBI, ILU
HOMEpa, CyTh IPOCTHIE TUCIA, WIN XKE BCE Te “WIEHBI, KOTOPHIE HEIIOCPeICTBEH-
HO CJIEAYIOT 33 HYJIEBBIME, TO HOJYIE€HHAI B KaX/IOM U3 DTUX IBYX BAPUAHTOB
OO CAENOBATENLHOCTE ABIACTCA TOMYCTUMOMN.

[TocaegoBaTEIEHOCTH, B KOTOPBIX YCTOMIUBOCTD IACTOT COOMOMACTCA BO
BCEX €€ MOIMyCTUMBIX MOIOCIEI0OBATEABHOCTAX, KOIMOTrOPOB IPEMIOKMAI Ha-
3BIBATH CMOTACTUUECKUMY.

Cam Musec 006BACHAT, KaKWe MOCIEJOBATEIHLHOCTH CIEAYET CIATATH JIO-
MyCTUMBIME, B PACIUIBIBIATHIX TE€PMHUHAX. [lepBoe yTOYHEHUWE MPEIIOKUI B
1940 r. amepukanckum MmareMaTnk Anorzo YEépu — oauH M3 CO3JaTENen Teo-
pum aIropuTMOB. UE€pT mpemiIoxuia, ITOOBI TOMYCTUMEBIE IOATOCAEIOBATEIhb-
HOCTUW CTPOWJINCH HA OCHOBE OMPEIeNeHHBIX aaropuTMoB. llocremoBaTeabHO-
CTH, B KOTOPBIX YCTOUYUBOCTH YACTOT HAOMIOMAETCA BO BCEX MAOMYCTUMBIX
no Yepuy moamociaeqoBaTEIbHOCTAX, MOXYYIUIN HA3BAHUE CMOTLACMUUECKUT
no Yépuy. OOHAKO OKA3aM0Ch, UTO OmpeaejeHre 1épda CIAUIIKOM MIXPOKO:
CyIIECTBYE€T, HAIIPUMEDP, CTOXACTUIECKAA M0 TEPTy MOCAETOBATEABHOCTD, TIe-
pecTamomas 6LITH TAKOBOU MOCJAE BHIYUCIAMON TMEPECTAHOBKY €€ LICHOB.

B 1963 r. KoamoropoB ycoBepIIeHCTBOBAT KOHCTPYKIUIO Iépta, mpemio-
XKUB 60Iee OOMUPHBIA KAACC JOMYCTUMBIX AACOPUTMOB 0TOOPA, WIEHOB UCXO/I-
HOU TOCIEAOBATENHLHOCTH B MO AIOCAENOBATEILHOCTD U TEM CAMBIM 3aBEIOMO
He MeHbIIUE (a Ha Aeje Gomee OGMIMPHBIN) KIACC JOMYCTUMBIX IIOAIOCAEI0-
BATEILHOCTEN; B YACTHOCTHU, KOIMOTOPOBCKUU AITOPUTM PA3PENIaeT WICHAM
MO ATIOCAE NOBATEIEHOCTA UMETE WHOU MOPAMLOK CICIOBAHUA, 9€M B MCXOJHOU
MOCJIEI0BATEILHOCTH. [103TOMY KIACC BCEX TOCICAOBATEILHOCTEN, CIMOLACMU-
weckuz no Koamozoposy (T.e. TAKUX, Y KOTOPBIX YCTOMYUBOCTH YACTOT Ha-
6O JAETCA BO BCEX JOMYCTUMBIX IO KOIMOropoBy MOAMOCIE0BATENBHOCTAX ),
ABIAETCA MOAKIACCOM KIACCA TOCIEAOBATEILHOCTEN, CTOXACTUIECKUX TI0 Iép-
1y, — Ha CaMOM [ejle naxe CTPOTMM MOAKIACCOM, T.e. He COBIATAIOMIUM C
00BEMITIOIINM KIACCOM. [lJA TaTbHERIINX CCHLIOK KIACC BCEX TMOCIEI0BATENb-
HOCTEH, cToxacTrieckux mo Koamoroposy, o6o3uaum OykBon S.

Brusicumnocs, uTo kracc S Takxke cammkoM mupok. OKaszalioch, HAIpH-
Mep, ITO MOXeT OBITH MOCTPOEHA Takad cToxacTudecKas 1mo Kommoroposy
MOCAEIOBATENBHOCTD, B KaX/JOM HAYAILHOM OTPE3KEe KOTOPOU eIUHUI] OOTh-
e, YeM HyJed; a 3TO MPOTUBOPEYUT KAK WHTYHUIIUU, TAK W 3AKOHAM TEOPUU
BEPOATHOCTEN (HAIPUMED, 3aKOHY BO3BPATHOCTHU COCTOAHUN IPU CIYIANHOM
6y x marun). Takum 06pa3oM, naxe HauOOIEE TPOABUHY TOE U3 U3BECTHBIX HA,
CErOIHAINIHUYU [€Hb MATEMATUIECKN CTPOrUX yTOUYHeHnn uaen Museca He ma-
€T MOMHOTI'0 OTPAXKEHWUS UHTYUTUBHOTO MPEICTABICHUA O CIYIAUHOCTH (XOTS
U DTO HETOJHOE OTPAXKEHNE MOXKET OKA3ATHCA TIONE3HBIM ).
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[1a Gonbllen ACHOCTH IpHUBeAeM KOHCTpyKimnm Uépdua m Koamoroposa.
[MeuTpanbubiM 11 06erX KOHCTPYKIUU ABIACTCA YKA3AHUE TEX MTPABUI, CO-
DIACHO KOTOPBIM U3 YWIEHOB PACCMATPUBAEMOU IMOCIEAOBATEILHOCTU COCTA-
BIAIOTCA MOMYCTUMBIE TOAMOCIEIOBATEILHOCTH. [IOCKOIBKY KaXIoe TaKoe
IPaBUJIO IPOU3BOAUT OT60p 9JICHOB IIOCJAEIOBATCABHOCTHY A BKJIIOYICHUS UX B
OOMMyCTUMYIO ITOAIIOCICJOBATEIBHOCTD, CaMU 3THU IIPAaBUJIA IIPDUHATO Ha3bIBATh
AONYCMUMBIMU NPABUALMY OMOOPG.

[lna HATIAZHOCTY MPENCTABAM cebe, ITO WIEHBI UCCASTYEMOU MOCAeN0BA-
TEILHOCTY HAMMUCAHBI HA KapTax. KapTel JexaT OmHa 33 APYrOU, JUIEBOU
CTOPOHOU BHU3, TAK ITO MBI HE BUIUM, UTO HA HUX HAMUCAHO. Hama meas —
0TO6GPATH HEKOTOPHIE M3 3TUX KAPT U COCTABUTEL U3 HUX NPYTYIO MOCIETOBA-
TETBHOCTD — JOMYCTUMYIO MO ATIOCIEN0BATENLHOCTD. (Kak Mbr yBuaum, B cry-
9ae KOIMOT'OPOBCKOU KOHCTPYKIIUU TEPMUH «ITOITIOCIEIOBATEIEHOCTE)Y UMEET
60Jee MUPOKUN CMBICI, IeM DTO OOBIYHO NPUHATO.) [JomycTrMoe mpaBmio oT-
0opa mpeacTaBIsgeT cOO00 AMTOPUTM, KOTOPBIU HA, KAX IOM DTAIE MOCTPOCHU
TIOAIIOCTE[OBATENbHOCTHA TPENNCHIBAET, BO-IEPBHIX, KOTOPYIO W3 KapT HAa-
JEXUT OTKPHITH U, BO-BTOPHIX, CASIYET WIKA HET BKIOYATH 3Ty OTKPLIBAEMYIO
KApPTy B MOAIOCIEIOBATEILHOCTE. BXOIOM AITOPUTMA, CIYXUT WHGHOPMAIIWIL
O BCEX YX€ OTKPBITBIX K 3TOMY MOMEHTY KapTaX. MO)KeT CIyIuTHCA, ITO
AJITOPUTM OTOEPET JUIIL KOHETHOE UUCAO WIEHOB MCXOTHOU TOCIEOBATENb-
HOCTH; B DTOM CIyYae CIATAECTCA, 9TO HUKAKOU NOMYCTUMOU MOAMOCIENOBA-
TerbHOCTH HE 06pa3oBanock. (Hamomuanm, 910 mexoqnas mocieq0BaTeasHOCTD
MPU3HAETCA CTOXACTUIECKON NMPU HAJIUYIUU YCTOUIMBOCTYU IACTOT B JIOOOU €€
JOILYyCTUMOU TIOATIOCIEOBATEIHHOCTH. )

[Tepexomum k 6oJee TOTHOMY OMUCAHUIO.

DyHKIMA HABBIBACTCA 6bIUUCAUMOTL, KOTb CKOPO CYLMIECTBYET 6blUUCAAIO-
wuti ee anropuTM. [Ipu 5TOM TOBOPAT, UTO AITOPUTM 8blUUCAAEM PYHKINIO f
KOJb CKOPO OH MepepabaTHIBAET BCAKUU €€ apTyMEHT T, HA KOTOPOM (DyHK-
oua OmpefeseHa, B COOTBETCTBYyIOmee 3HadeHue f(I) W HE BBIIAET HUKAKO-
IO pe3yabTaTa B MIPUMEHEHWM KO BCAKOMY TaKOMY apTYMEHTY, Ha KOTOPOM
$yHKIIUA HE OIpeaeaeHa.

Uccnenyemyo Ha yCTOUYIUBOCTE TMOCIEAOBATEILHOCTE O0O3HAYUM a1, G2,
as, ..., TAK 9TO HA N-U KapTe 3a0ucCaHa mudpa a,, pasaas 0 wim 1.

[omyctumoe mo Yépay mpaBmio oTOOpa ABAAECTCA IPOU3BOJLHOM BLIUL-
ciumvon pyHknuen G, OMpeNeTeHHON HA MHOXECTBE = BCEX MABOMYHBIX CJIOB
¥ MPUHUMAIOIIEN OAHO U3 ABYX 3Hadenun: /la m Her. KapThl OTKPHIBAIOTCA
IOCIeIOBATENLHO, OQHA 33 APYTOHM, HAUMHAA C IEPBOHU, M KAXILIL Pa3 — IO
OTKPBITHSA OYEPEIHON KAPTHI — PEIIAETCA BOMPOC, BKIIOYATHL JU 3Ty Kap-
Ty B MOAMOCAEI0BATEALHOCTD. BOMPOC DTOT pemaeTcs caeqyomuM 00pa3oM.
HyCTb YXke OTKDPBITHI 1 KapT, Ha KOTOPBIX 3alIUCaHbI, COOTBETCTBEHHO, ITU-
bpet ay, ..., ay. Ecm G(aq, ..., a,) ects Her, To crepyromas, (n + 1)-a1 xap-
Ta He BKAIYAETCA B MOANOCAEAOBATETbHOCTh. Kemm G(aq,...,a,) ects /a,
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To caepyiomas, (n + 1)-1 KapTa BKIOYAETCA B MOANOCAEIOBATEILHOCTH B
KadeCTBe OYEPENHOrO WIeHA. BKIIYATh WIM HE BKIIOYATH B IO/IOCIEIOBA-
TETBHOCTH WIEH a1, 3aBucuT OT 3Hadenus G(A). Takum oOpasom, mpasmry
G oTBedaeT GECKOHEYHAA MOANOCIENOBATEALHOCTD (B CIydae, €CIM TaKOBasd

00pa3oBaIACE) Gp(1), An(2)s Gn(3)s - - - » TA€ mcaa n(l), n(2), n(3), ... obpasy-
IOT BO3PACTAIONIYIO MOCACIOBATEIBHOCTD, COCTABICHHYIO U3 BCEX TUCE 7, LA
koTopeix G(ay,...,an—1) = /a.

Wzmoxennio KOHCTPYKIuKM KomMOTopoBa TpEAmoNnueM caeayioiiee 0606-
[IeHWe MOHATHUA HOANOCIeAoBaTeIbHOCTH. Ob6obwennoti nodnociedosameds-
HOCMBIO TIOCAETOBATEILHOCTH (1,02, . - . ,0p, ... HA30BEM BCAKYIO MOCIETOBA-
TEeTLHOCTH B

Gip(1)s Aip(2) 5+ + 5 Cip(k)s+ » +
Ui KOTOPOU BBITIOIHEHO YCIOBUE

i <j = (i) # ().
[l OOBITHOM TOATIOCAENOBATENLHOCTH (KOTOPAA ABIACTCA TACTHBIM CIyTaeM
06OOIIEHHON) 5TO YCIOBUE 3aMEHEHO Ha 6olee CUIBHOE — C MPABOU YaCTHIO
oi) < p(j):

Kaxnoe momyctumoe mo KoaMoropoBy mpaBmio oTGOpa MMEET IEThIo
CO3/IaTh HEKOTOPYIO 0GOOIIEHHYIO MOAIOCIEI0BATEIFHOCTh UCXOMHON MOCTE-
IOBATENILHOCTH. MBI MOTOMY HANUCAIN (MMEET IETbI0 CO3MATLY, & He «CO-
3[A€T», UTO MPOIECC CO3MAHUA MOXET MPEPBATLCA, W TOTJA B Pe3yabTaTe
IPUMEHEHUS IPABUIA BOZHUKAET He 6€CKOHETHAA IOCIE[OBATEIBHOCTD, & KOP-
meic (T. e. KOHEIHBI HAOOP), COCTABIEHHBIN W3 “WIEHOB UCXOJHOU MOCAEI0BA-
reabHOCTH. [la cToxacTraHOCTH 0 KOIMOTropoBy TpefyeTcsa yCTOMIMBOCTD
YaCTOT B KAXK[OU M3 MOMYCTUMBIX, T.€. 0OPA30BAHHBIX KAKAM-IUOO NOIY-
ctumbiM o Konmoroposy npasuioM, 0600IIEHHBIX O JTOCIE0BATEIEHOCTEN.

Camo kommoroposckoe (T.e. momyctumoe mo Kommoroposy) mpasuiao
COCTOUT W3 NBYX BHIYUCIUMBIX pyHkumi: F' u G. [lepBaa cayxut mias o6pa3o-
BaHMA HEKOU BCIOMOTaTEILHON 0600IIEeHHON IOAIOcAe[0BaTeIbH0CT. OKOH-
JaTerbHAsd Xe OO0OUEHHAd MTOANOCIENOBATENIBHOCTh WCXOTHOU MOCIEIOBA-
TEILHOCTHU CTPOUTCA Tpu moMommu GyHKIUH G B Ka9eCTBE OOBIYHOU IIOTIO-
CIEIOBATEILHOCTH BCIOMOTATEILHOU OGOOIIEHHOUN MOTIOCIEI0OBATEILHOCTH.
Aprymenravu Gyuakuun F' u G cIyX)aT ABOWYHBIE CJIOBA, TaK UTO KaxXKIasd
73 5>TuxX GYHKIUU ONpeIeJeHa Ha CBOEM MOJMHOXECTBE MHOXECTBA =. SHA-
veHUAME GYHKIUA F' CIyXaT Teable MOJOXUTENbHbIE 9nucaa, y Gyskmun G
IBa BOBMOXHBIX 3HadeHus: /[a m Her. Cuepsa cTpOUTCA MOCAENOBATEILHOCTE
HaTypanrbHbIx qucer n(1l),n(2),n(3),...:

n(l) = F(A), n(2) = F(an(l)), ey n(k + 1) = F(an(l), e ,an(k)).

[TocTpoeHue HTOU MOCIeNOBATEIBLHOCTH TPEKPAIALTCA (M BO3ZHUKAET KOHEY-
HBI KOPTEX), KAK TOABKO HACTYTAET OJUH U3 TPEX CIy9aeB:
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> sHaenne F(a,(1),. .., apy()) HE OMPEIETeHo;

> smaenne Gy, (1), - - -, Gn(k)) HE OMPEIETCHO;

> sEaxenne F(any(), .- - ,0n(k)) cOBIAgaET ¢ omamm w3 <mcer n(l),. .., n(k).
Eciu xe 0CTAHOBKM B MOCTPOEHUHU HE TMPOU3OILIO W BO3HUKIA GECKOHEIHAA
nocaegoBarerbHOCTsE HOMEPOB 1(1),1n(2),n(3),..., To mamee cTpowmTcsa BCIO-
MoraTerbHas 000OIEHHAA MOAIOCIEOBATENBHOCTD Gy (1), Gp(2); Gn(3): - - - - s
Hee, HAKOHeIT, OTGUPAIOTCA — B MOPAJKe BO3PACTAHUA k — Te ee TWICHBI dy, (1),
[JIST KOTOPBIX BBITOMHEHO PABEHCTBO G(an(l), . ,an(k,l)) = /la.

JInmo BTOPOE: XAOTUYHOCTD

BepreMcsa k mpuMepaM KOHEYHBIX [ENOYeK M3 BBegeHns m BCIIOMHUM 00b-
Aacuenue, npepaoxennoe Koammoroposeim: nenouku (I) u (II) Bocupuammaror-
€A KaK CIydalHble, HOTOMY 9TO0 OHE caodxcnbvy, uenouku (I1T) u (IV) Bocupn-
HUMAIOTCA KaK HECIyYaWHbIe, TOTOMY YTO OHM NPocmbi. 1lo-BuAMMOMY, MBI
OXMAEeM, ITO PE3yIbTAT CLyIaUHOIO HKCIEPUMEHTA OKAXKETCH CIOKHBIM, I
YIUBIAEMCSA, KOTA IMOIYyIaeM ITO-TO IPOCTOE.

HexoTopsie 066K TH MOXHO KBATU(MUIUPOBATEH KAK OOJIBIINE WU MAJICHD-
K¥e, Ipyrue — KaK TAXKeIble WIN JerKue, TPEeTbU — KaK CJIOKHbBIE WIK IIPO-
creie. B magamre 60-x rogoB KoaMoropos HaMeTusn MaTeMaTHIECKYIO TEOPUIO,
HO3BOJAONIYIO OLEHUBATH CIOKHOCTH 06beKToB. Celvac oTa Teopus Ha3bIBa-
erca TEOPUEN KOJIMOT'OPOBCKOW CJIOYKHOCTH.

B ocrHOBe TeOpHUU KOIMOIOPOBCKOU CIOKHOCTHY JEKUT CIEAYIOMAA IPOCTAL
U eCTeCTBEHHAs W/Es:

CAOHCHOCMD 00BEKMA UBMEPAEINCA daunoti e2o npamuaﬁweao onucarus.

B camom pnene, KaXabii OOBEKT MOXET WMEThH CKOMb YTONHO CJIOXKHBIE
ONUCAHUA, HO CIOKHBIA OOBEKT HEBO3MOXKHO ONUCATH KOPOTKO.

[IycTs Y — MHOXECTBO BCeX 0OBEKTOB, KOTOPHIE MBI PACCMATDPHUBAEM, A
X — MHOXEeCTBO BCEX MBICAMMBIX ONUCAHUN >TUX 00BEKTOB. Uepes |z| 06Go-
3HAYUM JIuHy onucanus . CroxHOCTH 00bekTa y o6o3radum Comp (y). B co-
OTBETCTBUH CO CKA3AHHBIM,

Comp (y) = min {|z| : z ecTb onucanue g y}.
xT

Ecan obwekT y HeommcyeM, T.e. AJId HETO He CYIIECTBYEeT ONMUCAHUA, TO,
€CTECTBEHHO, €r0 CIOXHOCThH PaBHA 0€CKOHETHOCTH.

Pasymeerca, amuHBI HATO MEPUTH €IUHOOOPA3HBIM CIIOCOO0OM, ITOOLI HE
MOy IWIOCH, ITO OMUCAHUE OMHOTO W TOTO X OOBEKTA MMEET Ha KUTAUCKOM
A3BIKE IIWHY equHnna (0amH neporaud ), a Ha PyCCKOM — COPOK (COPOK OyKB).
[TosToMy Bce ommcanuws KOAUPYIOTCA B ABOMTHOM aJ(aBUTE — B BUJE IBO-
WYHBIX IenoveK. BOT 3Tu-ToO ABOMYHBIE KOALI MBI M OyJeM OTHLIHE CYUTATH
ONUCAHUAMUA, TAK ITO OTHBIHE X = Z.
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MHOXecTBO BCeX Takux map (T,y), 9TO T CIYXUT OMUCAHUEM [ Y, €C-
TECTBEHHO HA3BIBATE A3bIKOM ONUCAHUS.

3aMeTuM, ITO U OJWH U TOT Xe OOBEKT MOXEeT WMETh B JAHHOM f3bI-
Ke MHOT'O ONMCAHWM, W OJHO W TO XK€ OMUCAHUE MOXET CIYXUTb OMUCAHUEM
MHOTUX OOBEKTOB — TAKOBO, HAIIPUMED, ONUCAHUE: « TBOMIHOE CJIOBO, COCTO-
AIEE TONBKO U3 Hyaen» (a, CKaXeM, BHIPAXKEHUE «IBOUTHOE CIOBO» TOMUTCA B
KadeCTBe OMUCAHWSA A JIOOOr0 TBOMTHOTO CJIOBA).

Bcé ckazanHOE HOCWIO TPEABAPUTENBLHBIN XapaKTep, 9TOOBI ONpPaBIaTh
HEUXecaenymoinee (popMaTLHOE U3T0XKEHUE.

B mexkapToBoMm mpoumsBeaeHME = X Y paccMaTPUBAEM IIPOU3BOJLHOE TOJ-
MHOXeCTBO E, KOTOpOe HaszbBaeM A3bikom onucanus. B (x,y) € E, Gygem
TOBOPUTH, UTO T SABIACTCA onucanuem oowekTa y. Caoscnocms Compy 066
€eKTa Y OMHOCUMELbHO A3BIKA F ompenenseTcs Tak:

Compp(y) = min{|z| : (z,y) € E}.

HamoMuaMM, 9T0 MUHEMYM IO MIYCTOMY MHOXECTBY MPUHATO CINTATH PABHBIM
6€CKOHEYHOCTH.

Hna aspika F = Z X Y, B KOTOPOM KaXI0€ T CIYXUT OMUCAHUEM [JIA
KaxXOT0 Y, CIOXHOCTH JI060r0 06BEKTa y PABHA HYJIIO, MOCKOILKY OIHUM
73 ONMUCAHUU DTOTO Y ABIAETCA MYCTOE CIOBO; TAKOW SA3BIK MBICAUM, HO HE
OyIeT BCTPEYATHLCA B TEX CEMEUCTBAX A3BIKOB, KOTOPBLIE MBI OyeM paccMaT-
pUBATH.

[IpexacraBum cebe nBa A3BIKA, IPUTEM ONMUCAHUE KAKOrO-T60 00BHEKTA, HA
BTOPOM fI3BIKE MPOUCXOMUT IIYTEM YIBOCHUA ONUCAHUA DTOr0 XKe 00BEeKTa Ha
MEPBOM A3BIKE. SICHO, ITO BTOPOU A3BIK «Xy¥XKe» MepBoro. Ilpeanodrureasuee
TE€ A3BIKN, KOTOPBIE B COCTOIHUM NaBaTh 6OJIee KOPOTKHUE OIMMUCAHUA.

Byaem rosoputs, 4To a3k A me zysxce aswika B u mucats A < B, ecan
CYLUIECTBYET TaKas KOHCTAHTA C, ITO [JIS BCAKOTO ¥y CIPABEIINBO HEPABEHCTBO
Comp 4 (y) < Compg(y) + ¢, T.e. ecim

JdeVy Comp 4 (y) < Compp(y) + c.

Ecar npusATh, 9TO 118 TAK HA3BLIBAEMBIX €CTECTBEHHBIX SI3BLIKOB, T.e€.
[JIA T€X, KOTOPBIMU OJAb3YEeTCA IeI0BEeIeCTBO, MOT'YT OBITH C(hOPMYINPOBAHEL
MPABUIA TEPEBONA ¢ OMHOTO S3BIKA HA APYTOU, TO CTAHOBUTCA OYEBHUTHBIM,
9TO KaXIBIM U3 DTUX A3BIKOB HE XyXe APYyroro. Bemb, CKaxem, Typemkoe
ONUCaHNEe KaKOro-1ubo O00BbeKTa MOXHO COCTAaBUTH TaK: B3ATH IIPOU3BOMIL-
HOe ATIOHCKOE ONMCAHUE 3TOr'0 00BbeKTa U AONOJHUTDH €ro IIpaBUIaMU AMNOHO-
Typeuxoro nepesoga. VI Typeikoe, u AIIOHCKOE ONMCAHWA, W [IPABUIA IEPe-
BOZIa, CIATAIOTCI 3aKOAUPOBAHHLIMI B BUIE NBOWIHBIX CaOB. [losTomy minwHa
TaKOT'0 TYPEUKOr'0 ONMMCAHUA paBHA [MJIWHE ANOHCKOT'O OINUCAHUA ILTIOC HE 3a-
BHUCAIIAA OT BEIOOPA 00BEKTA AIWHA MPABWI IepeBoga. B kadecTBe ATOHCKOTO
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ONMMCAHUA BHIOEpPEM KpaTdauiree. B uTore moaydaeMm, 9TO TYyPEIKUU A3bIK HE
XyXe ATOHCKOTO.

BceraeT Bompoc 0 BHIGOpE ONTUMAILHOTO A3BIKA — TAKOr0, KOTOPBIN HE
xyxke aoboro apyroro. Ilycts £ — HekoTOpOe A3BIKOBOE CEMENCTBO, T.e€.
MONPOCTY HEKOTOPOE MHOXECTBO A3LIKOB. f3bik A m3 sToro cemeumcrsa L
HA3BIBAETCA ONMUMAALHbIM (11 L), ecim OH He XyXe JH000ro APyroro A3BIKA,
73 DTOrO CEMENCTBA, T. €. eCIn

VBe L AL B.

Ecau onTuManbHBIT A3BIK CYMIECTBYET, TO UMEHHO C €r'0 MTOMOIIBIO CIeIyeT
U3MEPATH CAOKHOCTH. CIOXHOCTH 00BEKTa OTHOCUTENILHO OJHOTO U3 ONTH-
MAJTBHBIX A3BIKOB HA3BIBAETCA GA20PUMMUUECKOT IHMPOnUuet dTOro o6beKTa.
OJHTPOMUI0 U PACCMATPUBAIOT KAK OKOHYATEILHYIO MCKOMYIO MEpY CJIOXHO-
CTH — B PaMKaX 33JaHHOIO A3BIKOBOIO CEMEUCTBA.

[l HEKOTOPBIX BaXHBIX A3BIKOBEIX CEMEUCTB UMEET MECTO TEOPEMa, O CY-
IeCTBOBAHUU ONTUMAJBHOTO A3BIKA, & TE€M CaMbIM 1 SHTPOIIUN. 3"1‘3, TEeOpeMa
HaswiBaeTca meopemoti Coaomonosa — Koamozoposa.

[l 1aHHOTO CeMEeNCTBA MOXKET CYIIeCTBOBATH MHOT'O ONTUMAILHBIX A3bI-
KOB ¥ TEM CAMBIM MHOTO 3HTponuu. OIHAKO, B CIIY OMPEAETCHUA ONTUMATh-
HOCTH, JI00BIE IBE SHTPONUH (B3ATHIE A OJHOTO U TOTO Xe (PUKCUPOBAHHOTO
A3BIKOBOTO CEMENCTBA) PA3IMIAlOTCA HE 60Iee IeM Ha, Al JUTUBHYI0 KOHCTAH-
Ty. NaeiMu croBamu, ecin A u B cyTh ABA ONTUMAJILHBIX Mid L A3BIKA, TO
CyHIeCTBYeT TaKad KOHCTAHTa ¢, ITO [IIA BCEX Y

| Comp 4 (y) — Compp(y)| < c

3AMEYAHUE. KoHEYHO, HEMPUATHO, UTO AITOPUTMUIECKAA DHTPOIN,
MPETEHAYIOMAA HA POIb (ACTUHHOU CIOKHOCTU» ONPENENACTCA HE OTHO3HAM-
HO, & BCEro JHUIIb C TOYHOCTHIO IO aAUTUBHOU NOOABKU, HE MPEBBIMIAIOMIEN
KOHCTAHTHI. O IHAKO TONBITKY HAUTHU CPEAU DHTPOMUNA (HAUOOJEE ONTUMAITE-
HYIO» TIOKA ITO HU K UeMy XopoiieMmy He npuseau. C Apyrod CTOPOHEI, BElb,
CKaXeM, U [[JINHA, U BEC TAKKe OMPeNeJeHbl He OJHO3HAYHO, & C TOIHOCTHIO
10 MYJbTUMIUKATUBHON KOHCTAHTHI, 3ABUCAIIEN OT BHIOPDAHHOU €IUHUIIHI U3~
mepenus (10 em=100 mym; 2 kr=2000 r; u T.11.).

N3 yBaxenus k KomMoropoBy airopuTMudecKyio SHTPOIUIO 00603HATAIOT
obbrauo 6ykBon K; muOrma k srou 6ykee K nmobaBastoT eme BTOPYHO OGyKBY,
YKa3BIBAOILY IO TO A3LIKOBOE CEMEHMCTBO, K KOTOPOMY OTHOCUTCA PACCMATPH-
BaeMas saTponua. Ecim K' u K” cyTh aBe sETpomuu, oTHOCAmHIECS K OJHOMY
¥ TOMY Xe A3BIKOBOMY CEMEUCTBY, TO, KAK OTMEJaI0Ch,

K'-K"| < e
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Koamoropos #He TOIBKO CHOPMYIAPOBAL MOHATHE AITOPUTMUIECKON DH-
Tponuu 00BEKTA, HO W TMPUMEHMI €r0 K UCCAETOBAHUIO CIYIAUHBIX MOCAENO0-
BarensHOCTer. Habarogerne Koamoroposa cocTosmo B TOM, UTO B CIYIaWHON
OCIEAOBATEAILHOCTH SHTPOIUA HAYAILHOIO OTPE3Ka PACTET JOCTATOIHO OLI-
CTPO NPU HEOTPAHWIEHHOM YBEIWYIEHUW JIWHBI 3Toro orpeska. (Huwero me
MIOIEMACITH, CIYIalHAA MOCAEI0BATEILHOCTE MOXET HAYUHATHCA C MUJLIUOHA,

HyJell — HO M TOT MWIIHOH HUYTO Iepej GeCKOHEYHOCTHIO, M €CIAU B3ATH
BCe HAYAIbHBIE OTPE3KU B COBOKYIHOCTH, TO X DHTPONUI HeM36eKHO OyaeT
pacTu.)

Urak, B KavecTBe ONUCHIBAEMBIX 00BEKTOB MBI Oy €M PACCMATPUABATE JBO-
nmuHble nenouku — takwme, kKak (I), (II), (III), (IV) u T. 0. IlosTomy oTHBIHE
Y =E.

Ecan s3pix cogepxuT mapy (z,z), TO 9TO O3HAYaeT IONPOCTY, UTO Ife-
MOYKa z OMUCHhIBaeT camoé ceba. f3bik D, coCTOAIMA B TOYHOCTU W3 IIap
TAKOT'0 BU/A, HA3BIBACTCA JUA2ZOHAAbHbIM (TEPMAH M3 MATEMATHUKN), WIA (6-
mownummbim (TepMuH m3 auHrBEcTHKY). 11 Takoro sseika Compp(y) = |y|.
OrpaHuauMcs A3BIKOBEIMEA CEMEUCTBAMU, COAEPNKAIMMMUA ABTOHUMHBIN A3BIK
(Takum OygeT, B 9aCTHOCTH, CEMEMCTBO MOHOTOHHBIX A3bIKOB, ONMMCAHHOE HU-
xe). Torga mas xkaxpgou sHTponuu K, COOTBETCTBYOIIEN STOMY CEMEUCTBY,
n HO;[XO,D;}IIHGI?I KOHCTAQHTBHI C 6y,z|;eT BBIIIOTHEHO HEPAaBEHCTBO!

K(y) < |yl +ec.

Takum 06pazoM, ecau mpeHeOpedb ajIUTUBHON KOHCTAHTOW, MAKCAMAIHLHO
BO3MOXHO€ 3HAYEHUe I DHTPONUYU IENOYKN PABHO AaWHe menodku. Komamo-
COPOB MPEANOIOXKWI, ITO Y CIYIAUHOU MOCIeAOBATEIHLHOCTU DHTPOMUS Ha-
JaTbHOI'0 OTpe3Ka AOCTUrAET 3TOr'0 MAaKCUMyMa, TO €CTh paBHA [IUHE DTO-
0 OTPE3Ka, — OMATH-TAKW, TPU MPEHEOPEKEHNN A TUTABHON KOHCTAHTON.
B sTom cocrosana ocuoBHas uges Koamoroposa 0THOCHTEIBHO XaO THIHOCTH.

Urak, ¢pukcupyeM HEKOTOPOE SA3LIKOBOE CEMEUCTBO M OMHY W3 COOTBET-
CTByOUIAX >TOMY cemencTBy suTpormu K. HazoBem mocmemoBaTemrbHOCTH

a1,02y...,0p,...
TaomMuuecKoti, eCIi CyMmeCcTByeT TaKad KOHCTAHTA ¢, ITO
K(a,a2,...,a,) >n—c.

Od4eBugHO, CBOUCTBO XAOTUYHOCTU HE 3aBUCUT OT BHLIODAHHOW DHTPOIMUU, A
TOJIBKO OT BHLIGPAHHOT'O CEMEUCTBA.

OKa3aj0Cch, 9TO MPU MOIXOAANIE BHIGDAHHOM A3BLIKOBOM CEMENCTBE CTPO-
roe TMOHATUE XA0TUIHOCTH XOPOIIO OTPAXKAET WHTYUTUBHOE MPENCTABICHUE
0 CIyYalHOCTH.

CosmaBasg TeOpwWIo CIOKHOCTH OOBEKTOB, KOIMOropoB mpumaz COOTHO-
MIEHUIO ,,OMUCAHTe — O00BeKT" aaropurMmudeckuu xapakrep. Crenys Koamo-
TOPOBY, OTPAHUYUMCI NEPEeUUCAUMbIMY S3bIKamu. [loHaTHE nepeuucaumozo
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MHONHCECMEG — DTO OJHO W3 OCHOBHBIX MOHATHUM TEOPUU AJITOPUTMOB (Ia u
MATEMATHKY B IIEIOM). DTOMY IMOHATUIO MOXHO NATH TAKOE HATMALHOE 00b-
acuenne. [IpegcraBum cebe 6e30CTAaHOBOYHO PAOOTAIONIMU IIPUHTEP, MOCIE-
JOBATEILHO MeYaTAIOIINK CI0Ba. 1locie HamedaTaHuA CIOBA MPUHTED JEIAeT
npobenr, TaK ITO CI0BA OTAEIeHBI O4HO OT Apyroro. [lepen namedararnuem owe-
PEmHOro CJI0Ba MPUHTEP OEPET BPEMA HA PA3MBIILIEHUE. DTO BPEMA MOXKET
O0Ka3aThbCA 6€CKOHEYHBIM, M TOTAa CIOBO HE IMEeYATACTCA BOBCE; B TAKOM CJIy-
Jae HAeYaTAHHBIM OyIeT JIHUIIb> KOHEIHOE MHOXECTBO CIOB — B YIACTHOCTH,
IyCTOEe MHOXECTBO, €CJAU MIPUHTED B CAMOM HAYaJe CBOEW pabOTHI 3a1yMAJICA
HaBcerga. Tak BOT, MHOXECTBO BCEX KOT'JA-Iu00 HANEYATAHHBIX TAKAM IPWH-
TEPOM CJIOB OKAXKETCSA MEPEIUCIUMBIM — U BCAKOE MEPEUUCANMOE MHOXKECT-
BO MOXET OBITh MOIXYYEHO TAKUM 06pPa30M MPHU MOACOEIUHEHWHN MPUHTEPA K
«MIEATHHOMY KOMIIBIOTEPY». [lepedncinMo u MHOXECTBO TeopeM J6ou (op-
MaJbHOM TEOPHUU. 34eCh HET MECTa Pa3bACHATH, HA ITO TaKOe MAealbHBIN
KOMITBIOTEP, HU 49TO Takoe (popmaibHasg Teopus. Ho ompemeneHue MOHATHUA
,TIEPETUCIIMOE MHOKECTBO® MBI CEMYAC TMPUBEIEM.

[la HANIAZHOCTH HAYHEM C TEPMUHA, «CIETHOE MHOXECTBO». TepMuH
STOT MMeEeT [Ba BaPUWAHTA 3HadeHUs1. B mepsoM, Gosee ys3koMm (um Goaee pac-
OPOCTPAHEHHOM) 3HAYEHWU CUETHOE MHOXECTBO — DTO TAKOE€ MHOXECTBO,
KOTOPOE€ MOXHO IMOCTABUTH BO B3aWMHO OJHO3HATHOE COOTBETCTBUE C HATY-
palbHBIM psagoM. Bo BTopowm, 6ojee MIMPOKOM 3HAYEHWH CIETHOE MHOXKECT-
BO — DTO TaKOE€ MHOXECTBO, KOTOPOE MOXHO IMOCTABUTH BO B3aWMHO OJHO-
3HAYHOE COOTBETCTBUE C KAKMM-AM00 HATAIHHBIM OTPE3KOM HATYPATIHLHOTO
paga. HamoMHEM, 9TO HAUAAbHBIM 0MPE3KOM HAMYPAALHO20 PAJG HA3LIBA-
€TCs MPOU3BOJBHOE MHOXECTBO M HATYPAJIbHBIX YHCET, COAEPKAIIEe BMe-
CT€ CO BCAKAM CBOWM DJIEMEHTOM ¥ BCE MEHBIIWE [Yucad. lakumm o6pasom,
U BECh HATYPAILHBIM DAL, U IyCTOE MHOXECTBO ABIAIOTCA HAYAILHLIMU OT-
peskamu. IlosToMy Mpu BTOPOM MOHMMAHWHU CIETHOCTH BCE KOHETHBLIE MHO-
XKECTBa, B TOM YHCJIE MIyCTOE€ MHOXECTBO, OKa3bIBAIOTCA CIeTHbIME. VmeH-
HO DTO BTOpOe, 60jee MUPOKOe MOHMMAHUE CICTHOCTH YAOOHO MIA HAIIAX
Imejer; ero Mbl W mpuMeM. A TOrga CIeTHOMY MHOXECTBY MOXHO NAaTh U
TaKOe OMPENCICHUE: MHOHCECMBO HA3bIBACTNCA CUEMHbIM, CCAU OHO AUOO NY-
cmo, aubo moxcem 6bimb PACNOAONHCEHO 6 NOCACIOBAMEALHOCTNL (M. €. ABAA-
EMCA MHONCECMBOM UAECHOB8 KaKOl-aub0 nocaedosamespbrocmu). Hanpumep,
KOHEYHOe MHOXeCTBO {a,b,c} MOXHO DACIONOXUTH B IOCIENOBATEILHOCTH
a,b,c,c,c,c,.... 3aMeHAA B NPUBEIEHHOM OINPENEJCHAN CIETHOI'O MHOXKECT-
Ba TEPMUH (IIOCIEIOBATEILHOCTDY HA TEPMUH «BBIYUCIUMAS MOCIEIOBATEIh-
HOCTB», MBI IIOJIY9IaeM OIpEeAeIeHNe IIePeIUCANMOr0 MHOXECTBA. 1TO KacaeT-
CA ONpENEeNeHns TEPMUHA, (BHIYUCIUMASA TI0CIEA0BATENLHOCTEY, TO OHO CENYac
OymeT maHo.

[TocneqoBATENBHOCTD W1, W2, ..., Wy, ... HABLIBAETCA BbIUUCAUMOT, KOIb
CKOPO CYIIECTBYET AJTCOPUTM, BEIYUCIAIONIAN €€ N~ WIEH Wy, IO er0 HOMEPY N.



YeTwIpe aaropuTMAICCKAX JUIA, CLYIAUHOCTH 83

[TosTOMYy IOHATHE BLITUCIUMON MTOCAEOBATEILHOCTH HABBIBAIOT G420DUMMU-
YECKUM QHAA020M TR IPHPHERMUBHBIM GHAA020M TIOHATHAS MOCTEIOBATEIHHO-
CTH, & MOHATUE MMEPEIUCIUMOrO MHOXKECTBA — AITOPUTMUYECKUM AHAIOTOM
win >PPEKTUBHBIM AHAJOTOM MOHATHUA CIETHOI'O MHOXecTBa. [lepeunciaumbie
MHOXECTBA, Ha3bIBAIOTCA Takke affexmusno cuemmuvimu. [loBTopum onpene-
JIEHUE: MHOHCECMBO HA3LLBAEMCA NEPEUUCAUMBIM, Uil IPHERMUBHO CUEMHbIM,
ecau OHo AU60 NYcmo, 4ubo moxcem 6biMb PACTLOAOHCERO 6 BLIUUCAUMYIO TLO-
caedogameavrocmsb (M. e. ABAAEMCA MHONCECMBOM UACHOB KAKOU-AUOO Bbi-
YUCAUMOTE NOCALIOBANEALHOCTN).

Bce paccmaTpuBaemMbie HAMY S3BIKU CYTh TOAMHOXECTBA IEKAPTOBA MPO-
u3BeneHusn = X = u, caenoBaTenbHo, ciaeTHbl. U reororna Kommoroposa cocto-
AT B TOM, 9TOOBI PACCMATPUBATH TOALKO dM(MEKTUBHO CICTHBIE (OHE XKe —
[EePEIUCTUMBIE) A3BIKU.

OKOHYATETHHO HAIIEXAIIN BEIOOD A3ZBIKOBOIO CEMEUCTBA MPOU3BET KOJ-
MoropoBcku yuenuk Jleouun Jlesun. Umenno, B 1973 r. on BBen B paccmo-
TpeHme CEeMEeUCTBO MOHOTOHHBIX A3BIKOB M M3YIWI COOTBETCTBYIOIIEE BTO-
My CEMEUCTBY MOHATHE XA0TUIHOCTH. [IpuBegeM HEOOXOAUMBIE OTIPeeIeHUS .

Byaem roBopuTh, YTO [BOUYHBIE CJIOBA U U U CO2AGCOB8GHbL I TINCATDH U &5 U,
€CJIV OJTHO U3 DTUX CJIOB €CTh HAYMAJIO APYTOTO.

A3k F HA3BIBAETCA MOHOMOHHbIM, €CIU OH MEPEIUCIUM ¥ BBITOJIHEHO
yCaoBue:

[(z1,91) € E & (w2,92) € E & (71 = 12)] = [y1 = ya].

Beskyio nocienoBaTensHOCTD, ABISIOMIYIOCT Xa0TUIeCKOU [ CeMENCTBA,
MOHOTOHHBIX A3BIKOB, OyIe€M HA3BIBATH MPOCTO TAOMUUECKOY.

AnropuTMutdeckas SHTPONUA, COOTBETCTBYIONIAA CEMENCTBY MOHOTOHHBIX
SA3BIKOB, HA3BIBAETCI MOHOMONHOT dnmponuet u obosuataerca KM. Ycrosue
Xa0TUYHOCTHY TOCIAEOBATEILHOCTH (A1, A2, A3, .. .) MOKHO 3aIMCATH TaK:

deVn KM(aq, a9, ...,ap) >n —c.

Kiaacce Bcex xaoTmyaeckux mociaegoBaTensHocTen o60o3uadaeTca oyksou C.

CumTaeTcs, ITO CTPOroe MOHATHE XAOTHIECKON TIOCIEIOBATEILHOCTH MO-
KT CIYXKUTH XOPOIIMM OTPAKEHNEM UHTYUTUBHOTO MOHATHUA CIYIAUHON IO~
Cre0BaTEIbHOCTH. K TOMY €CTh ABa OCHOBAHWA.

Bo-nepBoIx, 411 KaxXOIOU OTAEILHO B3ATON XAOTHYIECKON IMOCIETOBATENb-
HOCTHY BBHITIOTHAIOTCA OCHOBHBIE 3aKOHBI TEOPUM BEPOATHOCTEN.

Bo-BTOpBIX, KIACC XA0TUIECKUX MOCIEAOBATEILHOCTEN COBMALAET C APY-
UM «IIPETEHIEHTOM» HA POJbL CTPOTOT0 AHAJIOTA PACIUILIBIATOTO KIACCA CIY-
‘Ia,ﬁH]:IX HOCJIerD;OBa,TeJII)HOCTeI‘;I — a UMEHHO, C KJaCCOM T BCEX TUIINYECCKUX
nocaegoBaTerbHOCTEN (0 HEM OyIeT PacCKa3aHO manee):

C=T.
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[TosToMy XaoTWYIEeCKME TOCIETOBATEIHLHOCTA MOXHO OBLIO OBI HA3LIBATH
MUNUUECKO-LAOMUUECKUMY AT LAOMUYECKO-MUNUYECKUMY , & CAM KIACC 060~
suadaTh TC win CT. IToT KIace yxe KIacca S BCEX MOCAEI0BATEALHOCTEN,
croxacTuieckux mo Koamoroposy (mocireguuu, Kak yxé OTMEYAIOCH, CIIWII-
KOM HIXPOK):

TCcCS, TC#S.

JInno TPETBHE: TUONYHOCTb

CkaszaTh mpO KaKOU-au00 0OBEKT, YTO OH TUNWYEH — DTO 3HAYUT CKa-
3aTh, 9YTO OH OIPUHANIEKUT K JI060MY MoJaBIAAomeMy 6oabimuacTBy. Hanpu-
Mep, TUINIHLIA IeJ0BEK, BCTPEUCHHLIN Ha, MOCKOBCKOH YJIMIE, UMEET POCT Me-
HEe IBYyX METPOB (T.e. IPUHAIEKAT K MOJABIAIOMEMY OONBITUHCTBY JIO N,
UMEOIIX POCT MEHee NBYX METDPOB), BO3pACT Gojee Tpex JeT (T.e. IpUHAI-
JEXUT K MOJABIAIONEMY GOMBIITMHCTRY JIOAeN, UMEIOIINX BO3pacT Gojaee Tpex
net) u T. 1. Korewno, m060e n3 GOIBIIHCTB, 0 KOTOPBIX UAET PEdb, JOIKHO
OBITH PA3yMHBIM: Beb KAKOU OOBEKT HU BO3BMHU, OH 3aBEIOMO HE MPUHA-
JEeXUT K TMOJABIIIONIEMY OOJIBIIMHCTBY, 06PAa30BAHHOMY BCEMU OCTAJIbHBIMU,
OTIXYIHBIMA OT NAHHOTO, O6’BeKTaMI/I.

MBb1 uCXOAUM U3 WHTYUTUBHOTO MPENCTABIEHUS O TOM, 9TO CJIYIAUHBIN
00BEKT MOMKeH 00Ia0aTh CBOUCTBOM TUMUYHOCTHU. Hala, meias — AaTh CTPO-
roe MaTeMaTUIECKOe ONPENENEHNE STOr0 CBOUCTBA A TMOCIeT0BATEIEHOCTEN
HyJEd ¥ eJUHWI] TPU PABHOMEPHOM pPACIpPENeJeHUN BEPOATHOCTEU Ha, MPO-
crpancTse {) Takux mocaegoBaTeabHocTen. [locaeqoBaTeILHOCTH, YIOBIETBO-
PAIOIIE DTOMY CTPOTOMY OMPENETeHU0, MBI Oy/IeM HA3BIBATE MUNUYECKUMU,
OCTABIAA CAOBO Munuukbll isd ynoTpebieHnus Ha WHTYUTUBHOM ypoBHe. B cu-
Jy CKa3aHHOT'O BBIIIE, HAM HAJ0 ONPENEINTh CIIEPBa, YTO €CTh MO AABIAIONIEE
OOJBITIHCTBO MOCAENOBATENLHOCTEN, & 3aTeM — KaKue OOJBITUHCTBA CIeIy-
eT CYATATH PAasyMHBIMU. A TOrga KIacC TUMUIECKUX MOCIETOBATEIHLHOCTEN
ABTOMATUYICCKU ONPENEINTCA KaK IIePpeCeICHNE BCEX PaA3yMHBIX 6OJII)HII/IHCTB.

OCTa.BJIﬂ}I TEPMUH «II0JaBJAIOIICE 6OJII)IHI/IHCTBO>) OJIA THTYATUBHOI'O yIIO-
TpebiaeHus, MbI OyJeM TOBOPUTH O 004bUluT MHOXECTBAX MOCJIEJOBATEIHLHO-
cren. [lomoaHeHre K GOIBITIOMY MHOXECTBY IO Bcero ) 6yaeM Ha3bIBATEL M-
avim. OYEBUIHO, JOCTATOYHO OMPENEIUTH, YTO TAKOE MAJIOE MHOXECTBO, —
a TOrga OOJbIINEe MHOXECTBA, ONPENEIATCA KAK MJOTOTHEHUA K MAJBIM.

Wrak, mycTh gaHO KaKOe-TO MHOXECTBO () mociaegoBaTenbHocTen, (Q C (2.
MpbI XOTUM ONpeneInTh, KOT/a €ro CIeAyeT CIYATATH MalbiMm. B TepMuHAX
TEOpUM BEPOATHOCTEN MBI CKa3aan Obl, 9TO () MaJjoe, KOJIb CKOPO BEPOATHOCTh
nonaganus B () paBHa Hymo0. B TepMMHAX TEOPUU MephI MBI CKAa3adu Obl,
970 () Majioe, KOIb CKOPO OHO MMEEeT Mepy HyJdb. MBI, OTHAKO, TOCTAPAEMCA
OTPEEeNUTh, 9TO TAKOE MajJ0e MHOXECTBO B 601ee MPOCTHIX TEPMUHAX.
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MuoOXecTBO () HA3BIBAETCA MAAbLM, €CIA €r0 MOXKHO MOKDBITH LIADAMH,
cyMMa 06beMOB KOTOPBIX CKOJIb yrogHO Mana. OmpenenreHuio Matoro MHOXe-
CTBA MOXHO JaTh TaKyi (OPMYINPOBKY: MHOXKECTBO () HA3BIBAETCA MAAbIM,
ecIu A KaXJ0r0 HATYDAIBHOIO THCIA 11 HAUJETCS TaKasd IOCIeJ0BATENb-
HOCTb ABOMYHBLIX caoB (z(1),z(2),...,z(n),...), 9TO0

QC UQ:L‘(n)a
—lz(n 1
Zv(Qx(n)):;2 |z (n)| <E'

n

OdeBuHO, KaX1asg OTAEAbHASA MOCIEI0BATENLHOCTE U3 () 06pa3yeT Mamoe
MHOX€CTBO, & IIOTOMY HIOHATUE 6OJII)IHOFO MHOXECTBa HE MOXET IIPpeTeHI0-
BATh HA POJb YTOYHEHWS HOHATHUA Pa3ymHoeo OGoabmumHCTBA. llepecedenue
BCcex GOMBUINX MHOXECTB IyCTO.

«PasyMHOCTDB)Y BBOAUTCA MYy TEM CISAYIONEN KOPPEKTUPOBKHY OIIP €ICICHUA.

Bo-niepBbrx, moTpebyemM, 9TOOBI YIOMUHAEMAA B ONPEAETICHUN MOCIEI0Ba-
TeNLHOCTD ABOMYIHBIX cI0B (z(1),z(2),...,z(n),...) 6bu1a Beraucaumon. [Ipy-
TUMU CJIOBAME, MBI TpeGyeM, ITOOBI CYIIeCTBOBAI AITOPUTM, BHIUCIAIONIAN
ee -7 WIeH T, [0 ero HOMEepY M.

Bo-BTOophIX, moTpebyeM, 9TOOBI TaKasd BBITUCAUMASA MOCAEJOBATEILHOCTD
HE IMPOCTO CYIMIECTBOBAIA, /IS KAXIOTO 1, HO CTPOMIACH OBI IO DTOMY M J(f-
gexmusno. CroBo 3dpPEeKTUBHOY 03HATAET ,,C TOMOIIBIO ATTOPUTMA". 31eCh
HEOOXOTUMBI pas3bACHEHUA. [[eJ0 B TOM, 9TO aJCOPUTM, TOIY IAIOMA HA, BXO
M ¥ BBIIAIONMU HA BBIXOAE TPeOyeMylo MOCAeI0BATEIbHOCTH, HEBO3MOXKEH
MPOCTO MOTOMY, 9TO MOCAEA0BATEALHOCTE — DTO OECKOHEIHBIN 00BEKT, 8 aAJl-
TOPUTMBI OIEPUPYIOT JUIIL C KOHEIHBIME 00BbekTamMu. QIHAKO B HAIIEM CIY-
1a€, MOCKOJIBKY IIOCICAOBATEJABHOCTH BBITYUCINMA, TO Yy HEE €CTh aJrOPpUTM,
KOTOprﬁ €€ BbIIUCAACT — [aXe€ OYCHb MHOT'O TaKNX aJT'OPUTMOB. AJIFOpI/IT—
MBI (B APYTOU CHCTEME TEPMUHOB — IIPOrPAMMEBI AITOPATMOB) ABIAIOTCA KO-
HEYHBIMU OOBEKTAMU U MTOTOMY BIIOJHE OCMBICIEHHO TOBOPUTH 00 alropuTMe,
KOTOPBIU TIO 9UCIY 1, IOCTYIUBIIEMY HA, €r0 BXOJ, BHIJAET HA BBIXOAE OIUH
73 aIrOpUTMOB (B APYTOU CHCTEME TEPMWHOB — OJHY M3 MPOTPAMM), BBHIYH-
casromux nocaegosarenbuocts (z(1), z(2),...,z(n),...).

Brecs B onpejesenne Maioro MHOXECTBA, 3T ABA JOOABIEHU, MBI IOIY-
qaeM ompefeneHne IPPexmuero Ma.4020 MHOKECTBA — a TeM CAMBIM U OIpe-
nperenue 3@ddexmusno boapbuio2o MEOXeCTBa. Ilepecedenue Bcex apPpeKTUBHO
OOJIBIINX MHOXKECTB OKA3bIBAETCA HEeIMyCThIM. bosee Toro, oHO camo sABaseTCA
o(ppekTUBHO GOIBIIMM. DTO HamMeHblee cpean >PHEKTUBHO GOTBIIUX MHO-
XKEeCTB U €CTh UCKOMOe MHOXKecTBO T Bcex munuueckus mociefoBaTeIbHOCTEN.

Tunuaeckue NOCIeTOBATEILHOCTH HA3BIBAIOT TAKXKE CAyuatinbimy no Map-
mun-JAéPy — mo umenu yderuka Kommoroposa, 3amMevaTeI-HOTO MIBEICKOTO
maremaTuka [lepa Maprun-JIéda, koTopsin B 1966 r. cdhopMyampoBai TOILKO
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YTO M3JI0KEHHOE OIpefeleHre TUOINIHOCTY B KaIeCTBE CTPOrOro yTOUHEHU
MOHATHSA CIIYIAUHOCTH.

Kak yxe rosopminock, kmacc T Bcex TUNMYECKUX MOCAENOBATEALHOCTEN
coBmagaer ¢ kaaccoM C BceX XaO0TUYIECKUX MOCIeNOBATEIHHOCTEN:

T=C.

HOBTOMy, KaK yX€ I'OBOPpUJIOCH, TUIINYIECKHNE ITOCACTOBATEIBHOCT MOXHO
VMEHOBATH TAKXe TGOMUYECKO-MUNUUECKUMY WA TMUNUUECKO-TAOTUYECKU-
MU, & CAM KJIACC BCEX TaKMX mocaenoBaTeabuocTen o6o3uadars CT wim TC.

Kax MBI yXe 3HaeM,

CTCS, CT#S.

JInino YETBEPTOE: HENIPEACKA3YEMOCTbD

Bot mauamo «/Ipemanmatu ctyabeBs Wiabda m Ilerposa: «B yesmmom ro-
poae N 6bLIO0 Tak MHOTO TAPUKMAXEPCKUX 3aBEICHUU W GIOPO MOXOPOHHBIX
MPOIECCUN, ITO KA3ZAIOCh, KUTEIN TOPOLA POXKAAOTCA JUIIL 33TEM, 9TOOBI
MOOPUTHCA, OCTPUILCA, OCBEXUTL T'OMOBY BexeTaneM u ymepeTby. Cyxmge-
HUE OCTAeTCA BEPHBIM, ecaum 3aMeHUTbH N Ha MOCKBY, mapumkMaxepcKue Ha,
3aJbI UCPOBBIX ABTOMATOB, ITOXOPOHHBIE OI0PO HA KA3WHO, a [EJb POX IEHUS
Ha, «UT'PAThy. JITOT MEYAIbHBIN (PAKT, OJHAKO, MO3BOIAET HATIALHO OOBAC-
HUTBb TO CBOMCTBO CIyYAMHBIX IOCIEIOBATEALHOCTEH, KOTOPOE MBI HA3LIBAEM
HEMPEenCKA3YeMOCThIO.

VHTYUTUBHO ACHO, YTO BCAKAA CIYyIaAUHAA MOCAEIOBATEILHOCTD ABIACTCA
HENPeICKa3yemoti B TOM CMBICIE, 9TO B KAKOM ObI MOPAJKE MbI HU BHIOUPAIN €€
WICHBI, 3HAHWE 3HAYCHUN yKe BLIOPAHHBIX WIEHOB HE MO3BOJIAET MPENCKA3aTh
3HAYEHNE TOT'O CICAYIONIEr0 WIeHA, KOTOPHIM MBI HAMEPEBaeMCa BHIGpATh. Ta-
kuM obpasom, Kazmuo, obnagaomee TaKol MOCIEJ0BATEILHOCTBIO 1 IPELIa-
rafotiee Irpoky yraasiBaTh ee WieHbl U AeJaTh MPKU 3TOM JeHEXKHbIE CTABKH,
HE Pa3opUTCA; TOBOpA Gosee TouHOo, KazmHo yBepeHo, uTo Hukakou Urpok me
MOXeT 00JaJaTh TAKOU CTPATErMel UrPbI, KOTOPasd MPUBEAET K PA3OPEHUIO
Kaswuno, kakum ObI KanmuTajgoM OHO HU 00.1a,1aJ0.

HempenckasyeMocTs Kakou-mu6o MOCIeIOBATEILHOCTH, TaKUM O0Pa3oM,
ompeaenseTca B TEPMUHAX UTPBI, KOTOpy Urpok Beger mporus obianaio-
IIEr0 DTOU MOCAEAOBATENLHOCTHI0 Kas3wHO, win, Iis KPATKOCTH — NPOMUs
dannoti nocaedosamesbHoCmu.

Urak, mpeacrasum cebe uTo Urpok nmpuxoaut B Kazmuo. Kaxgaa us cTo-
por — u Kaswuno, u Urpok — o6ramaeT CBOMM HAYATBLHBIM KamuTajaoM. Ka-
3UHO PACIOJIAraeT HEKOTOPOU (PUKCUPOBAHHOU, HO Hem3BecTHOU UTrpoky mo-
CIeIOBATEALHOCTBIO HYJEU W e[UHUI], U npemiaraeT VUrpoky mpencka3biBaTh
ee WIeHBl — Heo6A3aTeNIbHO B MOHOTOHHOM TOPAAKE WX CICIOBAHUA U MAXKE
He00A3aTEeNbHO BCE €€ WICHHI.
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[l HATAATHOCTH TPEACTABUM cebe, ITO WIEHBI TOCIeTOBATEILHOCTH Ha-
NUCAHBI HA KApPTaX, KOTOPhIE JexkaT pybamkamvu BBEepx, Tak IT0o Urpok He
BUAWT, ITO TaM HANMCAHO. [10CIeq0BATETLHOCTE MpeacTaeT nepes Mrpokom
B Buje 6ECKOHETHOTO pAga Takux KapT. Urpa coctouT B TOM, IT0 Urpok
HAa KaXJOM CBOEM XONy YKa3bIBA€T Ty KapTy, KOTOPasd MJOJXKHA OBITH OT-
KpPBITA, OJHOBPEMEHHO MPEACKA3bIBasd 3HAYEHME, KOTOPOE OOHADYXUTCA HA
DTOU KapTe, U OOBABIAI pa3sMep MeHEeXHOU CTABKU. Ecau mpenckasanme oKa-
XKEeTCA MpaBUIbHBEIM, Kasuno BhimiauuBaeT VrpoKy cyMMy CTaBKU, €CIU He-
npaBuabHEIM — Urpok Beimmadmsaer 3Ty cymmy Kaswwao. CumTaercs, 9To
Urpox swviuepas, ecau oH cymen pa3opuTh Kasuuo. Pazymeerca, ecau Urpo-
Ky OTKPBIT HEOUDAHWYIEHHBIN KPEOUT, OH BCETJa MOXeT pasopuTh KasumHo,
yaBauBas craBku. Ho Urpa mmer Ha HaIWYIHBIE, TAK YTO BEIWYUHA, CTABKA
OTrPpaHUYIEHA TEKYIIUM KallUTaAJIOM I/IFpOKa,.

[TocnegoBaTEIEHOCTE HA3LIBACTCA Npedcka3yemoti, eCIu CyIeCTBYeT BhI-
UTPBIBAIOIIAY AITOPATM UTPHL Bbluepbiéaiouwum MBI HA3BIBAEM AJITOPUTM CO
caenyomumM CBOﬁCTBOM: KAaKNM 6I)I Ha9aJIBbHBIM KAaIIUTAJOM HNI O6JIa,rZ[aJIO Ka—
3UHO, OHO PAHO WM MO3AHO OydeT pasopeHo, ecan WUrpok TpUMEHUT HTOT
arropuT™. [TocaenoBaTEIEHOCTE HA3BIBACTCA Henpedckasyemot, eCIm OHa He
ABIAETCA TPEACKA3YEMOMU.

Ha MaTeMaTU9IecKOM A3LIKE CUTYAIUA OMUCHIBAETCA TAK.

PaccmaTpuBaeTcsa 6eCKOHETHAA TOCICAOBATEILHOCTD HYJIEU W €[UHMULL

a = <a1, agz, as, .. >
[Ipu xax oM xome rpoka BO3HHKAET TPOWKA TUCEN
<n7 IL‘? v)?
rae
nelN, 1€{0,1}, veQ wv=>0.
ComepXxaTenbHO: HATYPAIBLHOE HYUCAO 7. €CTh HOMED TOTO WIEeHA MOCIeI0BA-
TEIBHOCTH, Ha KOTOPBIU [IeJaeTCA CTABKA; | €CTh IPeNCKa3bIBAEMOe 3HAUCHIE
DTOr0 WIEHA; HEOTPUIATEILHOE PAIMOHAIBLHOE UUCJIO U €CTh PAa3Mep CTABKH.
XofBl [emar0TCAa IPYT 38 OPYTOM, HAYUHAA C TIEPBOTO; TPOUKA, BOZSHUKAIOIIAL
Ha k-m xony, obozuagaerca (n(k),i(k),v(k)). Boree maTremaTmaecku rpamMoT-
HO OBLTO OBI CKA3aTh, YTO KAXABIM XOI €CMb TPOUKA UUCET, M 9TO XOMLI HE
TETAI0OTCA, & NPEIbABAMOMCA.

Kamuran Urpoka mepen k-m xogom obozuaqgaerca V(k — 1). Bes orpanm-
9eHUA OOMIHOCTU MOXHO CYUTATh, YTO HAYAIbHBIN KamuTana Vrpoka pasen
emuanne: V(0) = 1.

[Tocae kax noro xoga Kanutal rpoka MeHAETCA (€CAM TOIBKO CTABKA HE
ObL1a HyaeBou). A MMeHHO:

> ecmu i(k) = ay,y) (Urpox yragan), o V(k) = V(k — 1) +v(k);
> ecmu i(k) # a,y) (Urpox we yragan), o V(k) =V (k — 1) — v(k).
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W eme nBa mpubaBieHUA K CKa3aHHOMY.

Bo-mepBbIX, X0OBI OBIBAIOT KOppeKkmHbie U HEKOPPEKMHuble, U ITOOLI UTPA
IPOLOMKAIACH, HEOOXOAMMO, ITOOBI XOX OBbLI KOPPEKTHBHIM. A MMeHHO, k-1
XOZI CINTAETCA KOPPEKMMHbIM, €CIN BBIIOTHEHBI 00a HMXecaexyoomue Tpebo-
BAHUS:

1) HOMEp OTKDBLIBAEMOU KAPTHL KOPpeKmen; 3TO 3HATAT, ITO HOIeKAIIAL
OTKPBITHIO KapTa He ObLIa yXKe OTKDBITA paHee, T.e. n(k) He coBmagaeT
Hu ¢ oguuM m3 wucen n(l),...,n(k —1);

2) nmemaemas VIPpOKOM CTaBKa K0ppexmua; 5TO 3HATHAT, ITO OHA MEHBIIE
ero Tekymero kanuraia, T.e. v(k) < V(k —1).

Ecnu xe xoTsa ObI OMHO U3 DTUX TPEOOBAHUN HE BBIMOJHEHO, X0 CIYUTACTCA
HEKOPPEKMHBIM .

OCHOBHOE MPABUJIO OCTAHOBKHU. Eciu Urpok coBepimaeT HEKOPPEKT-
HBIX XO[, UT'Pa OCTaHABIUBAETCA. [Ipu sToM Vrpok 0CTaeTCA IPU UMEOIEMCA
y HEro K JaHHOMY MOMEHTY KAIWUTAaJe — U TeM CAMBIM 3aB€JOMO He BHIUTDHI-
BaeT.

Bo-BTOpBIX, HE UCKIIOTAETCSI BO3MOXHOCTEH TOr0, 9T0 Urpok BooOIIe He
JeTaeT OYepemHOro xona (maxe caMoro mepBoro xogal), mw B 2TOM Crydae
Wrpoxk Takxke 0CTaeTCA MIPU UMEIOMIEMCA Y HErO K TAHHOMY MOMEHTY KAIlUTa-
Jie U, KaK U B CIy9ae HEKOPPEKTHOrO X013, 3aBeJOMO He BemrpbiBaeT. O 1HAKO
B OTOM Cayvae€ — B OTVIMYHE OT Cayvad HEKOPPEKTHOT'O XO04a — MBI I/I36eFa.eM
BBIPAXKEHUS «UT'PA OCTAHABIWBAECTCAY. [le0 B TOM, ITO CATYALINIO HEACIAHNI
X0a MOXHO HAIVIATHO MPEACTABUTEH cebe caenyiomumM obpasom. Ilepen xax-
OBIM CBOMM X010M UTrpok pemaer, Kakou X0 eMy CIefyeT caelaTh. Pernenue
TpebyeT o6aymbIiBaHud, 1 UTpok 6epeT Bpemda Ha ob6ayMbIBaHNEe. Bpema >To
HUYEM He OT'PAHUIEHO, W MPOIECC PA3MBINLIEHAA MOXET 3aTAHYThHCA mo Gec-
KOHEYHOCTHU. B TEYCHUEC BPEMCHU O6rZI;yMI)IBa,HI/Iﬂ XO4a KaIllnuTaJl I/IFpOKa, HE
Mensercs. [looromy eciu Urpok HE 33 KaKOe KOHEIHOE BPEMS HE MPUHUMAELT
pelIeHus O CBOEM XO/le, ero KamuTaa 3aCTHIBAeT. B BTOM ciyvae BBIMTPHIIIA
Urpoka npousontn vHe MmoxeT. O MHAKO B 5TOM CIydae (B OTIHYIUE OT CIy9asd
HEKOPPEKTHOT'O XOrZI;a,) HE HaCTynaeT MOMEHTA OCTAaHOBKW WUI'DbI — HUKOIL' A
HE MOCTymaeT curuaaa o6 ocranoBke. Takum 06pa3oM, y UTPHI €CTh TPU BO3-
MOXHBIX CIeHapus passuTusa: 1) Urpok gemaer GECKOHETHOE HHCIO XOIOB;
2) UIrpox menaeT JuNIb KOHETHOE YUCIO XOAOB, M HPUUUHOU DTOTO CIyXKHUT
TO, 9TO OBUI CHEIAH HEKOPPEKTHBIU Xox; 3) Urpok gemaeT auuib KOHETHOE
YUCIO XOMOB, U MPUUMHOU 3TOTO CIYRKUT TO, ITO HA KAKOM-TO HTAIME UTPHI
Urpok He B cocTOsHMM TpUUATH K periennio 06 ouepequom xoge. Pazymeercs,
CKa3aHHOE€ HOCHUT I/IJIJIIOCTpﬁ,THBHBIﬁ XapakKTep, 1 MaTeMaTUuIeCKOe OIInCaHnue
HE BKJIOYAET B Ce0S CCHUIKY HA TaKWe MOHATHUA, KaK ,Perars”, ,,001yMbl-
BATHL" W T.TI.
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[lo onpegenenuto, Urpok ewiuepvisaem (Ipu urpe IpoTUB a), eCan
sup V (k) = +oo,
k

T. €. eC/In
YW 3k V (k) > W.

CopmepxaTelbHO DTO O3HaYaeT, YTO Urpok pasopser Kasmuo, Kakum ObI uc-
xoxabM KanuTaioMm W Kaszuuo nu obaagano. Ogesugno, aro Urpok B cocTo-
AHUU BBIUTPATH JUIIL MPU YCIOBUU, 9TO BCAKUU Pas, KOTAA €My MPEICTOUT
IeJIaTh X0, OH €ro AEJAeT W BTOT XOJ OKA3BIBAETCA KOPPEKTHLIM.

Kak BeimiaguT urpa, Mel onucaau. [lepergeM Temepb K MOHATHUIO CUCTEMBI
urpel, win cmpameeuty,. CMBICI cTpaTeruu B TOM, 9TOObI m36aBuTh Mrpoka
OT HEOOXOIUMOCTH CAMOCTOATEILHO MPUHUMATDL PEIIeHuI: cTpaTerus 6epetT
oTy QyHknuio Ha cebsa. CTpaTerusa ecTh NPABMIO, MAJIA KAXKIOTO XO4A YKA3bI-
Bafomee VIrpoky, Kakou HA DTOM XOAY OH AOJXKEH CAeIaTh Xof (T.e. KaKyio
TPOUKY NPEABABATS). PasyMmeeTcs, cTpaTerus BEIAET TAKOE YKA3AHUE JWIID
B TOM CJIyd9ae, eCJIU X0 NOJXKeH ObITH CaenaH. Buimie yxe oTMedanach BO3MOX-
HOCTB TOrO, YTO HUKAKOT'O XO/a HE [eJaeTCA; B DTOM CIydae, eCTECTBEHHO,
CTpaTerus He BBIAAET HUKAKOrO yKasaHWA. [Ipw yKasaHHME XO4a CTpaTerus
OTMMPAETCA HA BCIO MPENIIECTBYIOIIYIO UCTOPUIO UTPHI. VICTOpUA X)e Urphl co-
CTOUT W3 BCEX YXKe CACJAHHBIX K PACCMATPUBAEMOMY MOMEHTY XOIOB W U3
BCEX CTABIINX YK€ M3BECTHBIMHU WIEHOB IOCAEIOBATEALHOCTH. MBI JAIIL IO-
TOMY HE BKJIIOYAEM B MCTOPUIO UCPHI mHGOpManuio 0 KamuTajie Vrpoka Ha
KaXIbII MOMEHT, 9TO 3Ta MHGOPMALUA JEI'KO BLIYUACIAECTCA U3 TOJIHLKO 9TO
IIepEINCICHHBIX CBEICHNMN.

Taxum 06paszom, ICTOPUIO UTPHI IEPe] k-M X0 J0M MOXKHO 3alIUCATh B BUIE
TabIAITET

n(l) n(2) ... nk—-1)
i(l) 4(2) ... (k-1
v(l) w(2) ... v(k-1)
ap(1) An(2) --- Qnk-1)

(Ecim k = 0, Tabmuma mycra.)

Ha maremaTuyueckoM sA3bIKe CTpAaTerus eCTh (PYHKIUA, KOTOPasd Kax J0u
nogo6uON Tabune (B TOM YUCIE MyCTOW) AMO0 HUIEro HE CTABUT B COOTBET-
cTBue, IuGO CTABUT B COOTBETCTBUE HEKOTODBIM XOM, T.€. TPOUKY (n,i,v).
TMox «kaxmon mogOGHON TAGIWIEN» MBI TOHUMAEM OTHIOAL HE TOMBKO TAKYIO
TabInIly, KOTOPas OTPAXKAeT PEATbHOE TeUeHWe UTPHI, 4 TPOU3BOIBHYIO Ta-
6MIly, B KOTOPOU B IEPBOU CTPOKE CTOAT IMOJOXKUTEIbHBIE Ielble TUCIa, B
TpeThel — HeOTPHUIATEIbHBIE PAIMOHAIBHBIE TUCIA, & BO BTOPOM U IeTBEP-
TOU — HYJIU U €IWHUIIHI.

Ecau Tabauma pearsHO BCTPETUIACH B IPOIECCE UTPHI (B KAYECTBE UCTO-
pUM UTPBEI HA KAKOM-TO DTAlle) W €CAW 3a4aHa CTPATETWA, TO NEPBbIE TPU
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CTPOKY TaOJMIEI OJHO3HATHO BOCCTAHABIMBAIOTCA [O €€ YeTBEPTOU CTPOKE.
B camom gerne, npuMeHeHUe CTpATernu K IycTOM Tabaune naeT HAM IePBHIA
xon (n(1),i(1),v(1)). Tem camMbIM — IOCKOJBKY U€TBEPTasi CTPOKA MPEIIO-
JaraeTcsa M3BECTHOM — MBI IOXYYaeM HUCTOPHIO WIDHI Hepe] BTOPLIM XOLOM
B BUIe TaOIUIIHI

n(1)
Teneps K 5TON TAOIAIE CHOBA IPUMEHAEM CTPATErHIO, IIOLYIaeM BTOPOU XOJ
(n(2),i(2),v(2)) n Tabauny

N rax manee.

CkaszaHHOe MaeT HaM MpaBO IIPU ONPEIETCHUNM CTPATErud OpaTh B Kade-
CTBE apryMEeHTa, He BCIO TAOIWILy B IIEJI0M, a JUIIb €€ 9eTBEPTYIO CTPOKY. 3a-
METHUM, 9TO B ATOU YETBEPTOU CTPOKE CTOUT ABOUTHOE CJIOBO, T.€. DIEMEHT
MHOXecTBa =. CTpaTerusa NOMXKHA, UMeA DTOT HIEMEHT, W He BHIJABATD
HUYEro, WM BHIAABATH XOX, KOTOPLIA €CTh TPOUKA, T.€. DIEMEHT AeKapTOBa
npomssegerna Nx {0, 1} x Q2. 3necs cumporom Q20 o6o3rateno mroxecTBO
BCEX HEOTPUIATEILHBIX PAIMOHATILHBIX TUCEL.

Mbr mpuxoauM K OKOHYATEIHLHOMY OIPENEICHWIO TOHATUSA CTPATErUu:
cmpame2us ecTb 0TOOpakeHWe HEKOTOPOrO MOAMHOXKECTBA, MHOXECTBA =
BCEX JBOMYHBLIX GIOB B AeKapToso mpomssegenme N x {0,1} x Q=0:

= — Nx {0,1} x Q*°.

[lns HAIIUX TIEIEN 0COOBIM MHTEPEC MPEACTABIAET CAYYall, KOTIa, YKa3aH-
HOE OTOGpAXKEHNE 3aaeTCA KAKAM-TO AJITOPUTMOM. [[0ACHUM, 9ITO 3TO 3HA-
qur. [Iyctb A — aaropuTm, Ha BXOA KOTOPOT'O MOTYT MOZABATHCA SIEMEH-
THI U3 MHOXECTBA X, a HA BBIXOME MOJYYAIOTCA DIEMEHTHI U3 MHOXECTBA, Y .
B muO%ecTBe X BBIAEIAETCA 004GCMb PE3YALMAMUBHOCTY AITOpUTMA A,
COCTOAIIAA W3 TEX W TOJHKO TEX DIEMEHTOB, B MPUMEHEHUH K KOTOPBIM A
maer pesyabrar. Aaroputm A 3adaem cremymoomee oTobOpaxenue: 06JACTD
OIIpeeNeHNs HTOT0 OTOOPAKEHIUA COBIAAACT ¢ O0JACTHIO0 PE3YIbTATUBHOCTHI
AITOPUTMA, W I KaXKOTO DIEMEHTA DTOU 06IACTH 3HAMEHUE OTOOPAKEHU
Ha, DTOM DJIEMEHTE COBIAJAET C TEM PE3YJIbTATOM, KOTOPHIU IMOMYIAeTCA TPU
MPUMEHEHUN AJCOPUTMA, K DTOMY DJIEMEHTY.

Ecaun crparerusa 3anaHa KakKUM-TO AJITOPUTMOM, OHA HA3LIBAETCA Bbiuli-
caumoti. (Ecmm mogaTs Ha BXOX 3aJaOIIETO CTPATETHWIO AITOPUTMA, TAKYIO
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HUCTOPUIO UTPHI, A KOTOPOU OYEPEIHON X0 He OMPEIeNeH, TO AITOPUTM Pa-
60TaeT Ha 3TOM BXOone 6ECKOHEYHO JO0JIr0, HE IPUXOA HU K KAKOMY Pe3yIbTa-
Ty, HO ¥ He BBIJaBasA COOOIIeHne 06 OTCYTCTBUU TAKOBOrO. JTa 6ECKOHETHAM
paboTa airopuTMa KakK pas U MPOUCXOAUT 3a TO B3ATOe Vrpokom Ha 0b6Iy-
MBIBAHUE GECKOHETHOE BPEMA, O KOTOPOM T'OBOPUJIOCH BHIIIE. )

Crparerua HA3BIBACTCSA 8bIU2PbI8aOWEt 044 NOCACIOBAMEADHOCTIU A, €C-
au Urpok, NpUMEHAIONUN DTy CTPATErWI0 B UCPE MPOTUB A, BHIUT'DLIBAET.

[TocnenoBaTEIEHOCTE HABBLIBACTCA Npedcka3yemoti, eCIu Iid Hee CYIIeCT-
BYET BLIUT'DBIBAONIAA BHIYUCAUMASL CTPATETUA, U HENPEJICKA3YEMOT B TIPOTUB-
HOM CJIydae.

Kaacc Bcex HempemckasyeMbIX MOCIENOBATEALHOCTEN 0003HadaeTcsa Oy-
xBou U.

NsBecTHO, 4TO BCAKaA HEHpPeCKa3yemasd MOCIeIOBATENbHOCTE SABIAETCA
croxacTudeckon mo KomMoropoBy (IpUHAMIEKUT KIaccy S) W 9TO BCAKAA
TUNXYIECKO-XAOTUIECKAA MOCIEIOBATEIBHOCT (IOCIE[0BATEILHOCTD KIACCA
CT) menpenckasyema:

CcCTrcucs.

NsBecTHO Takke, 9T0 Kiaacc croxacruieckux mo Kommoroposy mocremo-
BATEILHOCTEN CYIIECTBEHHO IMIMPE KJIACCA HEMPEICKA3YEeMbIX:

S # U.

OTKPBITHIM OCTAETCA BOIPOC O COBNAJEHUN KIACCOB XAOTUIECKUX (OH XKe
KJIACC TUMUYIECKUX) U HETIPEACKA3YEMbIX TOCIEN0BATENLHOCTEN:

CT=U??
OTa BaxHad TpoOJeMa XKIET CBOET'O PEIIeHUs.

O BE3OCTAHOBOYHBLIX CTPATEIUAX. Ecim Urpa HEUKOI'Ja He OCTAaHABIN-
BAaeTCA, OHA HA3BIBAETCA 6e30cman08ounoti. CTpaTerns HA3BIBACTCA 6€30-
CMaH060UHOT, ecin KaKoBa Obl HU OBbLIA MOCAENOBATEILHOCTH, TPUMEHEHUE
MPOTHUB HEe 3TOU CTPATErWu MPUBOAUT K GE30CTAHOBOYHOU uUrpe. B ompe-
OEJCHUU NPEACKA3yEeMOCTU MOXHO OI'DAHUYIUTHCA 6630CT&HOBO‘IHI)IMI/I CTpa-
TeruiMu U NaTh TaKyI0 PABHOCUIBHYIO (DOPMYJIUPOBKY: HOCIESOBATEIBHOCTD
HA3LIBACTCA Npedcka3yemoti, eCIu A Hee CYyMECTBYET BHIMTPHIBAIOIIASL BhI-
qucauMas 6€30CTaHOBOYHAA CTpaTeruda. IToObI yOeIUTHLCI B PABHOCUILHO-
CTH, JOCTATOYHO OOBACHUTDH, KAK MOXHO aJrOpuTM A, 33JafOUUU BHIUTDHI-
BAIOIILYIO CTPATErNIO, TEPEAEIATE B AITOPUTM B, 33 1a10IINI BLIUTDLIBAIOILY O
6€30CTaHOBOYHYIO CTpaTermio. Takasd Iepemenka OCYIIECTBIIETCA BeChbMa
npocto. Crnepga, 1Mo MOCTYNUBIIEMY Ha, BXOJ AJITOPUTMa, A [BOUYIHOMY CJIOBY
BOCCTAHABAUBACTCA UCTOPUA UI'DBI, 9TO IO3BOJAECT 3HATH KaK HOMEpa BCEX
OTKPBITHIX PaHee KapT, TaK U BEIMIWHY TeKyiero kanuramna Urpoka. 3aTem
BCAKUU XO[, TPENNUCHIBAEMBIN UCXOMAHBIM AITOPUTMOM A, MPOBEPAETCA HA,
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KOPPEKTHOCTh, U €CIU OH OKA3BIBAETCA HEKOPPEKTHLIM, TO HOBBIU AJITOPUTM
B mukaxoro xoja He BHIAET, & OOBABIACTCA HE OIPEIETCHHBIM HA YKA3AHHOM
IBOWYIHOM CJIOBE.

OBOBIIEHUE HA BBLIYUCJUMBIE PACIIPEIEJEHUSA BEPOATHOCTENR

[IPEABAPUTEJBHBLIE 3AMEYAHUSA

[lo cux mop, AAA MPOCTOTHI U OOJBIIEH HAIVIAZHOCTH, MbI OIPDAHUIUBA-
JUCH CUTYAIMER, KOTa Ha MPOCTPAHCTBE () BCEX NBOMIHBIX MOCIEIOBATENE-
HOCTeN OBLIO 33IaH0 pasHoMmepHoe pacnpededenue seposmmuocmeti. Bce ocHOB-
HBIE Ujen ObLUIM BUIHBI HA TIPUMEpE 3TOU MPOCTenien curyanuu. [las moaHo-
THI KAPTUHBI MBI HAMEPEHBI PACCMOTPETH TeMephb OOUIYI0 CATYAIWIO, KOTIa
HA TPOCTPaHCTBE {) 3a1aHO TPOU3BOIBLHOE BbIYUCAUMOE Pacnpedesenue 8epo-
amuocmeti. ITo 5TO Takoe, OyaeT pasbACHEHO MO3XKe. A cemvac MbI XOTHUM
CKa3aTh HECKOJBKO CJIOB, HaIIPpaBJICHHBIX Ha TO, TITO6]:J coenaTh M3JOXEHUE
OOCTYIHBIM W TAKOMY UMTATEN0, KOTOPLIM HE 3HAKOM C OOIIAM MOHATHEM
pacnpedesenus 8ePoOAMHOCMEL, WIA 8EPOAMHOCHOT MEPYL.

TosopaT, aTo ®a MEOXecTBe M 3amaHa MEPG |4, KOTb CKOPO, BO-TIEPBHIX,
BBIJIEIEH HEKOTOPBHIN KJIACC MOAMHOXECTB MHOXECTBAa M, HA3BIBAEMBIX U3-
MEPUMbBIMIU, W, BO-BTOPBIX, KaXIOMY U3MEPUMOMY MOAMHOXECTBY A oTHece-
HO HEOTPHUIATETLHOE ImCaA0 [i( A), HaA3BIBAEMOE MEPOU 3TOTO MOAMHOXECTBA.
[Tpu sToM TpebyeTcs, ITOOHI BLITOMHAIUCH HEKOTOPBIE AKCUOMBI, IPUBOIATH
KOTOpPBIE MBI 3/1eCh He OyaeM; OTMeTUM TOJIBKO, UTO CICACTBUEM S>TUX aK-
CHOM ABIACTCA TAKOU (PAKT: OOBEIMHEHUE HEMEPECEKAIOMMXCA W3MEPUMBIX
MHOXECTB M3MEPpUMO U €r0o M€pa paBHA CyMME€ MEp 3TUX MHOXECTB. ECJ[I/I
u(M) = 1, Mepa HA3BIBAETCA 6EPOAMHOCTIHOL, WIA PACNPEICACHUEM BEPOAM-
nocmeti. B arom cayuae p1(A) comepkaTenbHO TPAKTYETCA KaK BEPOATHOCTD
TOT'0, 9TO CAYYIAUHO BHIODAHHBIN dJIeMEeHT MHOXecTBa M monamaer B A.

Kaxngas mepa Ha {) XapakTepusyeTCs MepaMm MApoB. Tax, mis paBHO-
MEpPHOTO pacmpegesenna (1 ToIbKo gia Hero) Vo € 2 pu(Q,) = 2717,

PasaOoMepHOE pacnpeenerne BepOATHOCTEN HA, TPOCTPAHCTRE () OTBeYaeT
TOMY CHEHAPUIO, KOT'Ia HYJAU U €AUHUNBI BOSHUKAIOT B MOCJACIOBATEIBHOCTH C
PABHBIME BEPOATHOCTAME. BamxaummM 0600MEHneM PABHOMEPHOT'O PACIPe-
IeJEeHUs ABIAETCA pacnpedeaenue Bepuyaiu, mmm 6epuyatsuescroe pacnpede-
aenue (Ha3BIBAEMOE TAKKe OUMOMUGAbHbIM), TTPU KOTOPOM HYJIW W €JAHUIIHI
BOBHUKAIOT C BEPOATHOCTBIO P I €IWHUIILI U BEPOATHOCTHIO 1 — p 1A HyJd;
DTO YUCIO P YCIAOBUMCA HABBIBATH NapaMempom GEPHYJIIAEBCKOTO PACIpene-
nenusA. Kcam mapameTp paBeH OZHOW BTOPOU, TMONYy9IaeM PABHOMEPHOE pac-
npegenerme. ['oBopsa ¢popmantbHO, pacnpeneneane BepHymm ¢ mapameTpoM p
sagaerca gopmymon 4(Q,) = pF(1 — p)l¥l=*, rae k — xommecTno equmum B
CJIOBE .
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Cremyromum 0600MIEHAEM CIYXUT KIACC PACIPEIETEHUH, KOTOPHIE MBI
OyeM Ha3bIBATH K6a3UOEPHYAAUCECKUMY. 1yCTh maHA MOCIENOBATEIHLHOCTD
nencrBareababix wucer p = (p(1),p(2),...,p(k),...), 0 < p(k) < 1. Tpo
pacupenenenue ( 6ygeM TOBOPUTH, 9TO OHO K8a3UOEPHYAAUECECKOE C NAPAME-
mpom P, KOIb CKOPO A BCAKOTO ABOWIHOTO CIOBA X = (I1,...,T,) AMEET
MecTo paseHCTBO [1(Qy) = [[i=) ri, rae r; = p(i) mpm ; = L mr; = 1 — p(4)
npu x; = 0. Ha comepxaTerbHOM ypOBHE 3TO 03HAYAET, UTO eJUHUIIBI U HYJIN
HNOABIAIOTCA C TIEPEMEHHON BEPOATHOCTHIO, 3ABUCAIIEN TOJBKO OT HOMEPA, “LIe-
Ha. [Ina acrHOCTH: GEPHYIINEBCKOE PACTIPENENEHNE C TTAPAMETPOM ) ABIACTCA
KBa3MOEPHY/LIMEBCKAM C TAPAMETPOM (D, P, ..., P, .. .).

B 5TOM rmaBke MBI yKakeM Kak ONPeIeNeHna CTOXACTUIHOCTH, XA0TUTHO-
CTH, TUOAIHOCTY U HEIPENCKA3yeMOCTH MOJKHBI OBITH PACIIADPEHBI a1 06~
WEN CATYAUN BbIYUCAUMO0 PACTPEJEseHUs 8EPOAMHOcMeETl (ITO DTO Takoe,
OyneT pasbacHeno Hwxke). OObABMM HANEPEN, ITO MPU STUX PACIIUPEHHBIX
ONIpENENIeHUAX A MPOU3BOJLHOIO BBIYACIUMOrO PACIPEETCHUS [ COXPAHA-
IOTCA T€ e COOTHOUIEHUA, KOTOPBIE ObLIM BLIMUCAHLI BBIIIE A1 CIydIad PaB-
HOMEDHOT'O PACIIPEETCHA:

C(n) = T(n) CU(p) C S(p);
S(u) # U(u) (npm ycroBum, 910 Mepa I060r0 Mmapa MOJ0KATETHHA).

3necy gepes C(p), T(n), U(pn), S(pu) coorBeTcTBeHHO 0GO3HAYMEHBI Te
KJIACCHI TOCAEIOBATEILHOCTEN, XAOTUICCKUX, TUINUICCKUX, HEMPEICKa3ye-
MBIX, CTOXaCTUIeCKUX M0 KOIMOropoBy OTHOCUTENHHO PACIPENeNeHU (i, KOX
GynyT omnpenenenbt Huxke. (B mammx npexnux o6osmadenmax C = C(n),
T = T(n), U = U(n) u S = S(n), rae 1 ecTb paBHOMEPHOE pacIpese-
JeHue. )

ITa TIABKa — JJIA Jo0uTeren 0600MEHNN, U MBI TIPU3BIBAEM YBaKAEMOT'O
YuraTeas mogyMaTh, CTOUT JU €€ YUTATH. BO-EPBBIX, OHA HECKOJIHLKO TPY/I-
Hee MPeIbIIYIIX MMAaBOK. Bo-BTOPHIX, cama 3a1ada 0 GOpMyIupoOBKe CTPOrO-
IO OIpeNeIeHnsA CIYIAnHON HOCAeOBATEILHOCTH JeIaeTCa TeM MeHee ACHOMU,
4geM Gosee OOIIUPHBIM CTAHOBUTCA KIACC PACCMATPUBAEMBIX PACIIPE/IeTCHUMN.
Benb camo mpexpcTaBieHue O CIyYaMHOCTY WHIUBUAYAILHOU TTOCIEIOBATENb-
HOCTH WMEET CKOJLKO-HUOYAb ACHBIM WHTYUTUBHBIM CMBICA JUIIL A TIPO-
CTEUIINX PACIpPeNeJeHN BEPOATHOCTEM — TaKMWX, KAK PABHOMEDPHOE M ero
6aumxanimme 06001IIeHnA.

BBIUNCIIUMBIE MEPHI I BEIYUCJIUMBIE PACIIPEIEJIEHUS

XoTemock Obl HA3LIBATH MEPY [t HA MPOCTPAHCTBE () BBIYUCIUMOU, €C-
JU CYyWIECTBYET TAKOU AJCOPUTM, KOTOPBHIU MO KaXIOMY NBOUIHOMY CJIOBY
x maer mepy p(€Q,) mapa Q,. OgHAKO AITOPUTMBI HE MOTYT UMETDH AEI0 C
rZI;eI‘/)IC'I‘BI/I"I"eJII)HI:»IMI/I qucjiaaMu, a TOJBKO C IUCIaMU OEJABIMU, DaOIVOHAJBHBIMA
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U T.II. — CTPOrO T'OBOPA, Aaxe He ¢ IUCIAME, & C UX UMEHAMHI B BUE CJIOB
B KakOM-1160 (pukcupoBanHOM KoHETIHOM andasute. (Cro80m 6 NAHHOM aj-
daBuTe HazbIBaeTCA AI00AT KOHEYHAA IEMOYKA, COCTABICHHAA u3 OyKB DTOrO
andasura.) [[aTh Xe UMEHA BCEM MEUCTBUTEILHBIM UUCIAM HEBO3MOXHO, II0-
CKOJIBKY IIJIA KaXJO0T'0 KOHETHOTO andaBuTa, BCE CIOBA, B HEM 00Pa3yIOT JIWIIH
CIETHOE MHOXECTBO. 1105TOMYy MOXHO TpPeGOBATH JWIIL HAMUYTUE AITOPUT-
Ma, JAlouero He CaMOEé Mepy Wapa, a CKOIb YTOAHO TOYHOE PAIMOHAILHOE
OpubIMXEHNe K He.

OxoHYaTensHOE OmpefeeHre TakoBO. Mepy f HAa3BIBAIOT 6bluUCAUMOY,
KOJIb CKOPO CYIIECTBYET AJITOPUTM, KOTOPBIN A KX JOTO ABOUTHOTO CJIOBA
T ¥ KaXJ0T0 MOJOXUTEIbHOTO PAIMOHATHHOTO YUCIA € BBILAET TAKOE PAIMO-
HAJIBHOE YUCJIO, KOTOPOE OTIMIAeTCA OT Mephl 4(€2,) mapa 2, He Gotee, deM
Ha €.

WNuorga B ompefeleHAe BEIMUCAMMOCTHE BKIIOYAIOT eme W TpeGoBaHHe O
CYIIECTBOBAHUU TAKOT'O AITOPUTMa, KOTOPHIN A KX AOTO JBOMTHOTO CJIOBA,
2 ompegeaseT, uMeeT Jau MeCTO paBeHCTBO [4((;) = 0. Beraucammvbie meper,
YIOBIETBOPAIONIME HTOMY AOMOJHATEILHOMY TPeGOBAHUIO (KOTOPOE MBI HE
BKIIOYAEM B ONPEIEIeHNe BBIYUCIUMOCTH), OyJeM HA3BIBATB CUAbHO BbLUl-
CAUMBLMY. 3AMETHUM. 9TO U3 BEIMUCIMMOCTU Mephl He BLITEKAeT, KaK MOLJIO
OBbI MOKA3ATHCA, €€ CIIbHAA BEIYUCIIMOCTD.

BaXHBIM DOJKIACCOM KIACCA CAILHO BHEIYUCIMMBIX MEP ABIACTCA KJIACC
BEIMACIAMO-PAIMOHAIBHEIX MEp. Y CIOBUMCA HA3ZBIBATL MEDPY 6bIUUCAUMO-Da-
YUOHAALHOT, €CTU MePa, KaX AOTO Iapa, eCTh PAIMOHAILHOE TUCI0 W CyIIeCT-
ByeT aJrOPUTM, BEIMUC/IAIONIAN 3Ty Mepy TI0 3aJaHHOMY HIapy, T.e., Ha 6omxee
TOYHOM A3BIKE, AITOPUTM, KOTOPBIU A4 KaXKJOTO JBOMIHOIO CIOBA, T BEIJAET
apo0b, Bepaxaromyto mepy (€2, ) mapa Q. 3amMeTuMm 1A ACHOCTH, ITO €CaU
Mepa BEIUCIUMA, 4 €€ 3HAYCHUA Ha, MAapaxX PaIMOHATLHBI, TO OTCIOIA, CIIe He
CIefyeT, YTO OHA BBEMMUCINMO-PAIMOHAIBHA: YMEHHE HAXOAUTH IJIA NAHHOTO
PAIIMOHAJILHOIO 9HCIA CKOIb YTOSHO TOYHBLIE PATMOHAMLHBIC IPUOIMXEHAA K
HEMY €IlIe He 03HAYAeT yMEHWUA BBIMUCATH CAMO DTO UUCJIO B BU/E OTHOIICHUA
OBYX IEJILIX “ucen!

Teneps HET HYXALI OTAETHLHO ONPENENATh, ITO TAKOE BBITUCIMMOE Pac-
TpeJieJieHne BEPpOATHOCTEN, — DTO TPOCTO-HAIIPOCTO BBIYUCIAMAA BEPOAT-
HOCTHAaA Mepa. IMEeHHO Ha BHIYUCINMBIE PACITIPEIEIeHUs eCTECTBEHHO 06001a-
IOTCSI MHOTTE KOHCTPYKIWU U (PAKTHI, M3MOKEHHBIE HAMU AJI1 PABHOMEDPHOT'O
pacupenenerusa. B wacTHOCTH, A TPOU3BOJBLHOTO BEIYUCAUMOTO pacIpeaee-
HUA BepHBI Kak meopema Mapmun-Jéfa, yTBEepXK [aromas, ITO MepeceueHne
Bcex >(pPeKTUBHO OOTBIINX MHOXKECTB CaAMO ABIAETCA dPPEKTUBHO OOMBITNM,
TakK U meopema Jlesura, yTBepXK JAIOMAA, ITO TUINIHOCTL PABHOCUIBLHA Xa-
OTHUYHOCTH, ONPENEICHHON HA OCHOBE MOHOTOHHOU 3HTPOINM.
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CTOXACTUYHOCTD

[lna kakou-1ubo MOCIeJOBATEILHOCTA € ee k- wieH o0603HadaeM e
i, nabel n36€XaTh MHOTODTAXKHBIX WHIEKCOB, €(N).

B ciygae paBHOMEPHOTrO pacIpeeseHus CTOXaCTUIHOCTE MOCIEI0BATENb-
HOCTHY MOHUMAJIACH KAK 2.40004bHaAA4 YCMOUUUBOCMb 4acmom, T.e. KaK YCTOU-
YUBOCTH FACTOT B Kaxdoti W3 MOMYCTUMBIX TMOAIOCIEIOBATEILHOCTEH.
r[[OHyCTHMbIe XK€ IIoAInoCaeJOBATECIBbHOCTN BO3HUKAJIN IIYyTEM IIPDUMEHCHUA MO-
nyctuMbix 1o Koamoroposy mpasmi oT60pa. B cuTyamnuu mpousBOILHOU Be-
POATHOCTHOU MEPHI 00IIaA CXeMa, COXPAHAETCA, TOILKO YCTOMIUBOCTE IACTOT
3aMEHAETCA Ha HEKOTOpoe 6osee o0lIee CBOUCTBO, 8 UMEHHO — Ha, TaK Ha3bl-
BAEMBIU 30KO0H O0ALUUL UUCEL.

Omnpenenenne CTOXaCTUIHOCTH IIA GEPHYLITEBCKOTO PACTPEIENeHA C Ta-
paMeTpOM p OYEBHUIHO: HAMO MOTPEGOBATH, ITOOBI B KAXAOU TOMYCTUMOU
MO ATIOCAE IOBATEMBEHOCTH COOMIO [ATACH YCTOUYIMBOCTE YACTOT C OJHOU U TOU
®Ke MPeNerbHOU YacTOTON p. VHBIMEM CIOBAMW, NOJA EIUHUI] B HAYAILHOM
OTpEe3Ke BCAKOU MOIMYCTUMOU MOATOCAENOBATEILHOCTH MOJXKHA, TP HEOTPa-
HUYEHHOM YIJUHEHUU OTpe3Ka, crpemutca K p. Caydaum, korga p = 0 wim
p = 1 ABAAIOTCA BBLIPOXEHHBIMU; JJIA MEPBOT'O W3 HUX HE CUUTAETCA CTOXA-
CTUIECKOU TIOCIEIOBATEIHLHOCTD, B KOTOPOU BCTPEUACTCA XOTA ObI OTHA €IU-
HUIA, IS BTOPOrO — MOCIEA0BATENLHOCTE, B KOTOPOU BCTPEIALTCA XOTA OBl
OIVH HOJIb.

Do Musec moHUMAJI BEPOATHOCTH KaK MpeaeTbHyo dacToTy. IlosTomy
€ro MAeOJOTud He TMPOCTUPACTCA 33 MPEeAeibl OEpHYLINEBCKUX PACIpeese-
aun. MocToM K 06IIeMy CIy<ai0 MPOU3BOJBHOTO PACIPEIENEHUA CIYyXaT Pac-
TpefeaeHnsa KBa3ubepHymesckue. Mu u 3aumMemcs.

AcHo, 9TO Mg KBa3UGEPHYIINEBCKOTO PACIPEAETICHUA TPEASTEHON IaCTO-
ThI B IIOAIIOCICAOBATEIBHOCTN MOXET W HE 6I)ITI), a ecanm OHa W eCThb, TO,
BOOOIIE FOBOPA, B KaX A0U MOAIOCIEAOBATEILHOCTI — CBOA. IIpuxoaurcs mo-
5TOMY F'OBOPHUTH O CTOXACTUIHOCTH OTHOCATEILHO JAHHOTO MPABUIA 0TGOPA.
[MycTts p — mapameTp KBa3uGEpHYJIMEBCKOTO pacnpeneneHus. [Ipexme Bce-
T'0 3a4BUM, 9ITO HE CINTACTCA CTOXaCTH‘IeCKOﬁ Iocae10BaTeIbHOCTH, B KOTO-
pOu 3HadUeHme XOTA ObI OMHOTO €€ WIEHA MMEET HYJIEeBYIO BEPOATHOCTDL. Vim,
TOBOPA HA (POPMATBHOM ABBIKE: MOCIEAOBATEILHOCTE & HE CIMTACTCA CTOXA-
CTUYIECKOU, ecau cymecTByeT Takoe k, aro au6o a(k) = 0 u p(k) = 1, mmbo
a(k) = 1 u p(k) = 0. [na ocTAIBHBIX NOCIELOBATEILHOCTEN OIpeeTeHune
TakoBo. [1oCIem0BATEILHOCTD & GyIeM HA3BIBATL CMOTGCMUYECKOT OMHOCU-
meabHo NPasuas ombopa @, KOs CKOPO ee 000OIIEHHAS MOATIOCIE[OBATE b
HOCTb

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

IOy YeHHAA 110 DTOMY IIPABUILY, VIOBIETBOPAET TPEOOBAHUIO 3aKOHA, OOJBIITNX
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qHCe:
almy) + - +a(m) _ plm) +-+pimy)
k k

npu k — oo. [laree, moCIe[0BATEILHOCTD @ HA3BIBACTCA cmozacmuueckot (no
Koamozoposy), eciu aist 106010 KOIMOTOPOBCKOTO MPABUIA, IIPUBOIAIIETO K
6eCKOHEeIHOU 000O0IIEHHON MOANOCAEI0BATEILHOCTH, OHA, ABIAETCA CTOXACTH-
JeCKOU OTHOCHTEIBLHO HTOro mpasmia. (BAMEYAHUE. CloBO «6eCKOHETHOM»
B IOpeabIAyInen (ppase n30BITOYHO, TAK KAK BCAKAA 0O0OIIEHHAA IIOAIOCIET0-
BaTEIBHOCTH ABIAETCA MOCAENOBATEILHOCTHIO, & ClIeI0BATENbHO, 6ECKOHEYHA
o ompejaenreHUI0. TeM He MeHee MBI OyleM WHOTA UCIOIB30BATH 3TO (Pop-
MaJbHO M30BITOYHOE YOIOMUHAHUE O OECKOHEeTHOCTH, a0 MOMIEPKHYTh, ITO
MUMEeTCA B BUYy UMEHHO MOCIENOBATEIBHOCTD, 4 HE KOPTEX.)

Yr106bI 06BACHUTD, KAK HOHATHE CTOXACTUIHOCTH 10 Koamoroposy 0606-
maeTca Ha 6oee MIPOKUN KIACC BEPOATHOCTHBIX PACIPENETICHUN, BBEIEM He-
CKOJBKO 00O3HATCHUN.

Iycrs n(1),n(2),...,n(k) cyrs HaATYypatbHBIE YucHa 1 mycTsb i(1),1(2),. ..,
i(k) € {0,1}. Tepes A7L)nF)

i(1),...,i(k) 00603HAYIM MHOXECTBO BCEX TaKUX IIoCaemo-
ey

BaTeIbHOCTEN & € (), y KOTOPBIX

an(ty = 4(1), ap@) =1(2), ..., apry = i(k). (*)

lpobn
BT i AT )

m | n(l), ..., n(k)
1 i(1), ..., (k)
POATHOCTHL TOCO, YTO M-I WIEH MOCIeHOBATEILHOCTH a OygeT paBeH 1 mpu
ycaoBum (*); 5Ta BEIMYMHA HE ONPENEJEHA, KOIb CKOPO 3HAMEHATENb APOo0m
o0OpamaeTca B Hyb.

PaccmoTpuM aBa mpOM3BOIBLHBIX, HO (DUKCUPOBAHHBIX OOBEKTA: MOCIEI0-
BaTEIBLHOCTH a € ) u gqomycTumoe o Koamoroposy mpasmio or6opa ©. Harma,
OeJb — OPUAATHh CMBICA BBICKA3BIBAHUIO «IIOCJACIOBATECABHOCTHh & CTOXACTUYI-
Ha OTHOCHUTEJILHO mpasmia O». [Ipomecc, mocpeacTBoM KOTOPOro mpaBmwio ©
0TOMpaEeT U3 MOCIeNOBATEILHOCTH a WIEHHI 0600IIEHHON IO AIOCIET0BATENb
woctu b, cocTouT n3 gByx sTamos. Ha mepBoM sTame cTpOUTCS BCIIOMOTaTeIhb-
Hasg 0600IIEHHAS MOATIOCAEIOBATEIHLHOCTE C, U3 HEKOTOPHIX WIEHOB KOTOPOU
Ha BTOpOM dTaire u crpourcsa b. Boree mogpobuo,

00603HAYNM CHUMBOJOM 1% ( > , 9TO €CTb yCJIOBHasA Be-

¢ = (an(l)aan@)a <oy Ak - - '>a

rae Homep n (k) BEIMUCIAETCA alTOPATMEUIECKH TIO KOPTEXY (Gp(1),An(2)s - - - 5
an(k,l)). Nwmes wa BxOMIE 5TOT Xe KOPTEX, Mpasmio @ pemaeT, BKII0YATH WX
HET WIeH Gy ()) B OKOHYATENbHYIO MOCTeOBATeIbHOCTH b. Taxum obpazom,

b = (a(n(k1)),a(n(k2)),...,a(n(k;)),...).
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Ha xax oM m3 o60ux BTANOB MOXET HACTYIUTH MOMEHT, KOU[a MpaBmio O
He TacT HUKAKOT'O Pe3yJIbTAaTa, T.€. HE BBIIACT HOMEPA HA MEPBOM DTAalle UIn
HE IPUMET PEeIeHus Ha BTOPOM dTare. Kcaum Takoe mpou3onaeT, mocieaoBar-
TEILHOCTH b 0KaXeTCAa KOHETHOU — T. €., TOBOPA G0Jee CTPOro, OKAXKETCA He
MIOCIeJOBATEIHLHOCTHIO, & KOPTeXeM. B 5ToM ciyuae HUKAKOTO TpeGOBaHUS K
b He BHIABUTAETCA U, TOBOPA (POPMATHLHO, & MPU3HAETCA CTOXACTUIECKOU OT-
mocuTenabuo @. Ecnn ke b okazanock 66CKOHEYIHOU, TO I TPU3HAHUA MOCIE-
IOBATEIBHOCTH A CTOXACTUIECKOW OTHOCUTEILHO @ TpebyeTcs BBIMOMHEHUE
HUXECTEAYIONEr0 CBOUCTBRA, MOCAEJOBATEILHOCTH a.
O6o3raquM Uepes r; BeIXIUHY

M ( n(k;) n(1), n(2)..., n(k; —1) > .
1 a(n(1)), a(n(2))..., a(n(k; —1))
PaccmoTpum pasHoOCTb
rtretoo4r a(n(ki)) +a(n(k2)) +--- + a(n(k;)) .

5. =
j - -
J J
Bennmuuna ; He ompegereHa, ecIu He oIpejeneHa XOTdA Obl OJHA M3 BEIUIHH
T1,-..,7j. CkaxeM, 9T0 b noduunsemca 3axony 60abwius wucea, €Clim Bce Be-

MUYIUHEL §; onpefeneHbl u §; — 0 mpu j — 0o. IlocregoBaTerbEOCTE & Ha30BEM
CMOZACTNUYECKOT 0HOCUMEALHO NPasusa O, ecau 060OIIEHHAS TOIOCIET0-
BATEIBHOCTH b, MONy4YeHHAS W3 & COMVIACHO MpaBUIy 6, MOAIAHAETCI 3aKOHY
OOMBITUX IUCET.

Haxkomern, mocieqoBaTeasHOCTD a HA3BIBAETCA cmozacmuueckot, (no Koa-
M020p08Y), ecin M Mo6oro gomycTuMoro no Koamoroposy npasuna or6opa
OHA, ABIAETCA CTOXACTUIECKON OTHOCUTEIBLHO 3TOr0 MPABUIA, — MPU YCJIOBUM,
9TO 5TO IIPABUIO CTPOUT OECKOHEYHYIO 0O0OIIEHHY IO TOATOCIET0BATETFHOCTD
(a HEe KOHEYHBIN KOPTEX).

BaMeTI/IM, 9TO B CaMOM OIIDpEACJCHUN BBITUCANMOCTH MEPBI HE UCIIOIB3Y-
ercsa. OgHako 6€3 TPeAIoNOKEHUA O BEIMACIUMOCTH €BA, JU BO3MOXHO CPaB-
HUBATH YACTOTOYCTOMYUBOCTE (OHA K€ CTOXACTUIHOCTH) C NPYTUME aIro-
PUTMUYICCKUMU JUALTAMU CJIy‘Ia,fIHOCTH.

XAOTUYHOCTD

Omnpenenenne MOCIEAOBATEILHOCTH, XA0TUIECKON OTHOCUTEIHLHO MEPHI [,
takoBo. IlocregoBarensHocTh @ = (a1, a2, as,...) HABBIBACTCI Za0MUUECKOT
OMHOCUMEALHO |1, ECTH CYMIECTBYET TaKad (3aBUCAMIAA OT MEPHI /1) KOHCTAHTA,
¢, 9TO A BCEX 7 BHIIOJHAETCA HEPABEHCTBO

KM(ai,az,...,an) > —log 1t(Qa; as,....an) — G

rae, KaK Bcerza, 3HaK Jorapudma 6e3 HIXHero WHIeKCa 03HadaeT Jorapudm
110 OCHOBAHUIO NBA.
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MoOTHUBIDPOBKA 3TOr0 OIpeNeleHusA, MMEIOIIEr0 COAEPKATEILHLIA CMBICI
A BEITUCINMBIX BEDOATHOCTHBIX MEP, TaKad Xe, KaK U B CJIy‘Ia,e pPaBHOMED-
HOI'O PaCIpefeIeHusa BEPOATHOCTEN. [e0 B TOM, 9TO [JIA BCAKOU BBHIYUCIUMON
BEPOATHOCTHON MEPHI BLIIOJIHACTCA COOTHOIICHUE:

deVxr € 2 KM(z) < —logu(Qy) + c.

TUIINYHOCTD

[MouATHE TUNUIHOCTU 00OGIAETCA HA HPOU3BOILHYIO MDY AOCTATOTHO
04YeBUAHBIM 06pa3OM — HAJ0 NPOCTO B TOM ONPEIENIeHUM TUIWIECKOU II0-
CIe0BATEILHOCTH, KOTOPOE AaBAIOCh A CIydas PABHOMEPHOTO DACIpene-
JeHVA, 3AMEHATH 00BEM Mapa Ha ero Mepy.

CuepBsa onpegenaerca moHaTre d3POEKTUBHO MAJIOr0 MHOXECTBa. Muoxe-
cTBO ) C () Ha3BIBACTCA IPPHERMUBHO MAABLM OTNHOCUMEALHO MEPDL [, KOIb
CKOPO CYWIECTBYET aarOpuTM A, yIOBIETBODAIOIIAN HUXKECICAYIOMEMY TpPe-
6osanuio. [Ipu mocrymiennn Ha BXO4 aaropurMma A HATYDPATLHOIO HUCIA 1M
HA €0 BBIXOJE BO3HUKAET AITOPUATM IOCTPOEHUA TAKOU IOCAEA0BATEILHOCTH
pBomaHbIX 0B (x(1),2(2),...,2(n),...) (T.e. AIrOPUTM BBLIYUCIECHUS TAKOU
dyaxuum n — x(n)), 9To

QC UQm(n)a

Hanee, sPexmusno 6oavuioe omuocumenbro Mepbl |4 MHOKECTBO OIpe-
menserca Kak nonoaHenue (10 ) k 5dHEKTUBHO MATIOMY.

[lns BRIMUCAUMBIX Mep uMeeT MecTo meopema Mapmun-JIéda: obbenu-
HeHue BcexX dPPEKTUBHO MAJIBIX MHOXECTB ABAACTCA 3(PPEKTUBHO MAIBIM, &
nepecedenue Bcex 3ddeKTuBHO Gombumx — 3dpdekTuBHO Goabmum. Cyire-
CTBYIOIIEE COMMIACHO DTOU Teopeme HauMmeHbIinee 3pGHEKTUBHO OGOMBII0E MHO-
KECTBO HA3BIBAIOT KOHCMPYKMUBHbIM HOCUMeLeM Mepbt (1. B caydae, eciam
Jt — BBIYHUCINMOE PACIpPEAETeHUe BEPOATHOCTEN, MOCIEAOBATEILHOCTH, TTPU-
HaJIeXalrue KOHCTPYKTHUBHOMY HOCHUTENIIO PAaCIpPeNeNeHusa [, ¥ Ha3bIBAIOT
MUNUYECKUMY OTHOCUTENHHO >TOr0 pacupenererus. Taxum obpasom, T(u)
€CThb He UTO MHOE KAK KOHCTPYKTUBHBIA HOCUTEIb PACIPEICTCHU L.

HENPEACKA3YEMOCTD

3/1eCh MBI yKaXeM, 9TO, IIPU MEPEXo e K MPOU3BOILHBIM PACITPEIEICHUAM,
HYXHO TOOABUTH K OIPENeJeHUAM, C(POPMYINPOBAHHBIM /I PABHOMEPHOTO
caydas. Takux gobaprenuu OyaeT nBa: HEKUU MYJbTUILTUKATUABHBIN KOd(pHU-
OUeHT (AIA PABHOMEPHOTO PACHPENEeJeHWA OH PABEH EIWHUIIE W TOTOMY HE
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HYXEH) U JOMOIHUTEILHOE IIPABIIO OCTAHOBKY (B CIydUae PABHOMEPHOT'O Pac-
TpeaereHus OHO MOTOMY HE HYXHO, 9YTO HE BO3HUKAET TAKOU CATYAIWH, IIPU
KOTOPOU OHO MOIJIO GBI OBITH MIPUMEHEHO).

Pacnpenenenne BepoATHOCTEN BIMAET HA MPABWIO W3MEHEHUA KAUTAIA,
Nrpoxka mocre ouepenuoro xona. Ecau UTpok He yramaji, ero KanuTaal YMeHb-
IAETCA HA CYMMY COETAHHOU UM CTABKMA — TaK Xe, KAaK U B CIydYae PaBHO-
MepHOro pacupegenenus. Ho eciu Urpok yraman, TO mpupoCT €ro KanuTaaa,
PABHAETCA CTaBKE, YMHOXEHHON HA HEKOTOPBIN KODPUIUEHT . ITOT KO3 Hu-
OUEHT CPABHUTEIBHO BEIUK, €CJIU BEPOATHOCTH yraaaThb 6I)IJI3, HU3Ka, 1 CpaB-
HUTEJABHO MaJ, €CJIU BEPOATHOCTH yragaThb 6])1.713, BBICOKA.. ,D;JI}I PaBHOMEPHOT'O
pacmpefieeHna BePOATHOCTE YradaTh BCETIa PABHA OMHOU BTOPOU, a KOI(D-
dunmenT Bcerga paBeH eguuwuie. TouHas HOPMYIXPOBKA MPABWIA MIPUPOCTA
kanuTaaa OyIeT cerndac m3A0XKeHa.

[lna mocaemoBaTeIbHOCTH A ee k-U <wiIeH 0003HAYaeM Gk, N4 MOCIeOBa-
TeIbHOCTH @’ ee k-1 <wIeH 00603HAYaeM aj, I T. J.

Xog, meraeMbl HA j-M XO#y, ecTb Tpouka (n(j),i(j),v(7)).

[IycTs mocaegoBaTelbHOCTH, KOTOPOU pacmoaaraeT Kasuno, ects a. Ilo-
JIOXKUM

Ak —1)={a' € Q:ay =apgmpuj=1,2... .k —1}
(rak aTo A(0) = Q),
Aj(k)={a' € A(k—1): a;%(k) =i} qa i =0,1.
Pasymeercs, 5T 0603HAYEHMA MMEIOT CMBICI B IIPEAIONOXKEHUM, UTO BCE

yIacTByIOIIME B ux onpeaeneHusx Homepa n(l) ompegenensr. [Toresno 3ame-
THTb, 9TO

Q=A(0)>A(1) D A(2) (1)

1= p(A(0)) > (A1) > (A2 )) (2)

ecmm Urpok ma k-M xoxy yragat, To i(k) = an) A ik )(k) = A(k); (3)
ecrn Urpok wa k-m xoxy me yragam, 1o i(k) # any, A1) (k) = A(k);

Ak —1) = Ag(k) U Ay (k). (5)

B cayuae, ecmn i(k) = a, () (mporuos Urpoka ma ero k-m xoje onpas ga-
cA — OH yrajan), KanmuTal VrpoKa yBeImduBaeTca Mo ¢hopMyJIe

V(E) =V (k=1) +o(k)p(Ar i) (k) 1(Aigr) (F))- (6)

Hama dgopmyna (6) rapaHTEpyeT «9€CTHOCTB) UTPBL MATEMATHIECKOE
O0XWJAHUE BHIUTDHIIIA, TO €CTh IPUPOCTA KATTUTAIA, 38 OJUH X0 PABHO HYJIIO.
OnHAKO HA TMyTH MPUMEHEHUA dTOU (POPMYJIbI HAC IMOJACTEPEraeT HEMpUAT-
HOCTH, HEBO3MOXHAA I PABHOMEDHOT'O PACIPENENCHIA — KAK W A 000N
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NO3UTUBHOM MepHI (Mepa HA3BIBAETCA N03umueHot, eCIu Mepa JTo6oro mapa
HNOMOXUTENBHA ). HEMPUATHOCTD 3aKII0MAETCA B TOM, ITO CTOANIAA B 3HAMEHA-
Tene BepoATHOCTD (i1 Aj(k)(K)) MOXeT OKa3aThCa PABHOW HyIO. JTa HEPUAT-
HOCTBb yCTPAHAECTCA IIyTEM BBeAeHUA [[OMOTHATEILHOTO MPABMIA OCTAHOBKH,
KOTOPOE MBI CEN9aC MpUBeAeM. B caydae paBHOMEPHOTO PACIPENETCHUA DTO
NPaBmIo OBLIO M3JUITHUM, TIOCKOABKY MPEAYCMOTPEHHAA B HEM CATYALUA HE
MOTJIa, BCTPETUTHCA.

JTOMOJMHATENLHOE [IPABUIO OCTAHOBKY. OHO IPEMEHAETCA TOMA, KO-
rJa B XOJe WIPHI 6nepebie HacTymaeT Takas curyaumsa, 1o pu(A(k)) = 0
(mpocum Yurarens BsrusayTb Ha dopmyry (2)). Hycrs u(A(k — 1)) # 0,
u(A(k)) = 0. locaegauu xox, KOTOPBIA ObLT caexan, wven Homep k. [lenas
sToT X014, Urpok o6basua csou nporuos i(k). Ecau mporuos okasanca sep-
HEIM, TO €CTh OKA3al0Ch, ITO i(k) = Gy k), UTPA OCTAHABIMBACTCA, & KaIld-
tan Urpoka cauraerca Bozpocmum 10 6eckoneanoctu: V (k) = +o0o. Takum
06pa3oM, B 5TOM Caydae VIrpok 06BABIACTCA BHIUTPABIIAM. ECam Xe mporaos
OKa3alCA HEBEPHBIM, T. €. OKa3aloCh, ITO (k) # Gy, (mmm, IT0 TO XKe camoe,
1 —i(k) = ap()), UTPa ONATH-TAKM OCTAHABIMBACTCA, HO C TeM KAIUTAIOM
Urpoka V (k), koTopeir y HEro ObLT K 5TOMY MOMeHTy. Takum o6pa3oM, B
»TOM caydae ITpoK He BLIMTDLIBAET.

flcro, uTO MpO6GIEMa ¢ HyJeBBIM 3HaMeHaTeneM B dopwmyae (6) ycTpams-
erca >tuMm mpasuiaom. [lencTBurensHo, dpopmyaa (6) mpuMeHseTca aumb B
cryiae, korga i(k) = apy). B aTom cryuae, cormacuo (3), Ay (k) = A(k).
[To>TOMY MHTEPECYIOIUI HAC 3HAMEHATEIb MOXET OKA3aThCA HYJIEBLIM JIUIIb
B curyanun, korga p(A(k)) = 0. Ho umenno sTa curyanus Kak pa3 u pery-
aupyerca e ¢popmyaon (6), a mammm Tonomanrensabiv npasmiom. (MoxHo,
BIIPOYEM, CUATATH, ITO U HOpMyIon (6), — eciau pa3pemnTs JeJeHne Ha, HyIb
NON0KUTETbHOTO “ucha, (1(Aj_jy)(k)) W IPUHATE GECKOHETHOCTD B KaIeCTBE
pe3yabTaTa TAKOTO JENEHU. )

Onpegenenusa cTpaTeruu, BHIYUCANMON CTPaTernu, 6€30CTAHOBOIHOU
CTPATErnd, BHIMTPHIBAIOIIEN CTPATErUU OCTAIOTCA, C YIETOM CAETAHHBIX 10~
GaBIeHUN, A OOWEro CIydad TEeMU Xe, KaK W i1 9aCTHOT'O CIydas PaBHO-
MEPHOT'O PACIIPEIENeHN.

O BE3OCTAHOBOYHBIX CTPATEIUAX. B 3akmoveHne mpOKOMMEHTHPYEM Te
MpeIyCMOTPEHHBIE TTPABUIAMU CATYAINM, KOT I3 UTPA OCTAHABINBAETCA. 3a-
METUM, ITO OCTAHOBKY HE BKJIIOYEHBI B MOHATHUE cTpaTeruu. CTpaTerns JUIllb
YKA3BbIBAET OYEPENHON X0 WIN HE YKA3BIBAET HUYETO, €CJIU TAKOBOU HE OMpe-
[IEJEeH; HO B MOCIEIHEM CIydae WIPa HE OCTAHABIWBACTCA, a mpocTo WUrpok
3aIyMBIBAETCA HABEYHO — [JA BBIYUCIUMOU CTPATECUU DTO O3HAYMAET, B Ma-
TeMaTUIECKNX TepMUHAX, ITO aJIl'OPUTM yKa3aHUA Xoxa paboTaeT 6e3ocTa-
HOBOYHO, He TPUXOIS HUA K KAKOMY pe3yabTary. OCTaHOBKU XKe PEryIupyrTCs
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CBOMMY COOCTBEHHBLIMY MPABUIAMMY, «(BHEIIHEMI» 110 OTHOUICHUIO K CTPATET WM.
K coxanenuto, B obmem ciay<dae BEIMUCAAMOTO PACIPENEICHUS HAINNA TPABUIA,
OCTAHOBKHW HE CONEPKAT AJTOPUTMA, UX MPUMEHEHUA. Bojee Toro, aaropur,
MO3BOJAIONMMNA B JIOOOU MOMEHT ONpPEeAeIAThb, CIeAyeT WIA He CIegyeT OCTa-
HABIWBATHL UTPY, B 00meEM caydae HeBO3MOxeH. KorkpeTHo, mia OCHOBHOTO
MpaBUIa PEIb WAET O MPOBEPKE HEPABEHCTBA, CBA3LIBAIONIETO CTABKY W Ka-
nuTan, a ;ia [JONOTHATEILHOrO MPABWIA — O MPOBEPKE MOJOXUTEILHOCTH
MepbI HEKOTOPOTO MHOXECTBA. PazyMeeTcs, eciu Mepa CUILHO BBEIYUCIMMA,
CIOXHOCTB CO BTOPOUW W3 YKA3aHHBIX MPOBEPOK OTCYTCTBYeT. Boidee TOro,
UL BCAKOU BBITUCAMMO-PAIMOHAILHON (B YACTHOCTHU, PABHOMEPHOU) MeEphI
OYEBUIHBI AMTOPUTMEI 06EUX MPOBEPOK, HO, MOBTOPAEM, TOAOOHBIE AJTOPUT-
MBI MOT'YT ¥ OTCYTCTBOBATE B CIy4dae 6OIee CIOKHO YCTPOSHHON BEIMUACIAMON
MepBHI.

BBuay ckaszaHHOrO MPEACTABIAET UHTEPEC YTBEPXKAEHUE O TOM, UTO IPU
onpeneJacHU’ IMMOHATUA IPEACKA3yEMOCTHU MOXHO OT'PDAHUYIUTHCA OTHUMU TOJIb-
KO 6€30CTaHOBOYHLIMY CTpaTeruaMu. VIMeHHO 1jia 060CHOBAHUA >TOTO YTBEP-
XKIEHUSA HAM UM MOTPEGYeTCsA MPEANONOKeHNne O BBIYUCIAMOCTH MephI (0TMe-
TUM, 9TO [0 CHX TOP OHO HE WCHOML30BATOCH). B 3TOM MPEANONOXKEHNN MbI
cervac yKaxeM, KaKuM CIoco60M anropmT™ A, 32 a0l BHITPHIBAIONLY O
CTPATErnio, MEPENeabIBATCA B AITOPUTM B, 310K BEIXTPLIBAOILY IO G-
30CTAHOBOYHYIO CTPATETHIO.

Wrak, Ham 3agaH arroput™ A, Ha BXOJ KOTOPOrO MOCTYIAET JBOMTHOE
CIOBO X € E, a Ha BBIXO/IE, B KAYeCTBE Pe3yabTaTa, Jub0 He NOABIAETCA HU-
9ero, au60 MOoABIAeTCA odepennon xox. ComepkaTenbHO, TBOMIHBIE MU(PHI,
COCTABIAOUIAE DTO CIOBO, CYTh 3HAYEHUA yKe OTKPBITHIX K DTOMY MOMEHTY
“WIEHOB TIOCJAEN0BATEILHOCTH. KaK MBI 3HAEM, [0 CIOBY & BOCCTAHABIMBAET-
cA BCA TpeAbLAylnas ucropusa wrpsl, T.e. Bce uucaa n(k), i(k), v(k), V (k)
opu k < s = |z|. Pasymeercs, >Tu ducia BOCCTAHABIMBAIOTCA, €CIA TOIBKO
OHU OmpeneneHbl (KCTaTh, MOXKHO BCErja MPEANoNaraTh, ITO BCE OHU OMpe-
IEIEHLI, €CIU TOILKO ONpPENeTeH U KOPPEKTEH S-i X0, KAKOBOM €CTh TPOUKA
(n(s),i(s),v(s))). YTO6LI HOAIEPKHYTH 3aBUCUMOCTD YKA3AHHBIX IUCE] OT I,
6ynem mucats n(x, k), i(x, k), v(z, k), V(z,k); Bens kKorga Mbl panee nucaim
npocrto n(k), i(k) w T. 1., MBI TpegnoONaraT® (PUKCUPOBAHHOU Ty IMOCIEAOBA-
TEIBHOCTH, IPOTUB KOTOPOU UAET UTPA U «IACTHIOY KOTOPOU ABIACTCA CIOBO
z. BMecTe ¢ yKa3aHHBIMU YUCIAMY BO3HUKAIOT, IpU BeeX k < S, U Te MHO-
XKEeCTBa, KOTOPBIE A (PUKCUPOBAHHOU TIOCAEI0BATEILHOCTI MbI 0003HAYANN
panee kak A(k); Teneps MbI Oygem o603HadaTh uxX A(x, k).

Hamra mexs — mepenenars aaropurm A B aaroputMm B, Hukorma me npwu-
BOALINN K CATYAIINN, TPEOYIOIMIEN OCTAHOBKY UT'PHI U TAKOU, 9TO ecau A ObLI
BBIATPBLIBAIOIIMM, TO 1 B — BeIMrpbIBafomui. /i1 BEIMUCIUMO-PATAOHATLHON
MepBI TIePeIeTKa OUeBU/IHA: MOLYIUB HA BXOJ NBOUYHOE CJIOBO I, TPOBEPAEM,
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HE MPUBOAUAT JU XOM, YKA3AHHLIN A DTOTO CIOBA AITOPATMOM A, K CATya-
MY OCTAHOBKU; €CIU HE IPUBOAUT, 00BABIAEM, 9TO B ykazam HaM 3TOT XO;
eCIu MPUBOAUT, O0BABIAEM, 9TO B Ha  He maeT pe3yabTaTa.

B ofmmem xe caydae TpOU3BOILHOU BBEITUCIUMON MepHI epenenka A B B
Tpebyer Gomee mzompenuoro npuéma. Hoswin anroputm B GymeT pabGorathb
Tak. B caydae, ecan X0[, YKa3aHHBIA aIrOpuTMOM A, HE IPUBOAUT K CUTYa-
A OCTAHOBKHU, DTOT XOJ — KAK U I BBITUCIUMO-PAITAOHATLHON MEPHI —
o6BaBasgeTcsa pesyiabTaToMm anrroputMa B. OxHako B caydae, eCiu B pe3yiib-
TaTe MpUMeHeHusA A K I BO3HUKAET CATYAIUA OCTAHOBKM, HOBBIA AJCOPUTM
B me OygerT naBaTh HHKAKOTO pPE3yJIbTaTa B HpUMEHeHWUN K . TeM caMbIM
okaxeTcs, 4To B 3amaeT 6€30CTAHOBOYHYIO CTPATETHIO.

s sarmagaocTn mpencrasum cebe, 9o A n B paboTarT mapaiiensHo.
Hamomuwwm, 9o A mam 3agan, B mer crpouwm. Ilycts Ha BxOox 06omx aiaropur-
MOB TIOCTYIWIO CJIOBO Z, || = s. Ecain A He gaer pesyabrara B IPpUMEHEHUN
K DTOMY CJOBY, TO u B o0bsaBiasercs He garommm pesyabraTa. Kcam xe A B
MPUMEHEHWN K I BBIIAET OYE€PENHOU XOM, TO airopuTMm B meITaeTcs mpex e
BCEr0 MPOBEPUTD, HE BO3HUKIIA JU CUTYAIAA, TOANATAIOINIAL IO IeUCTBAE O
HOT'O W3 TPAaBWI OCTAHOBKHU. [IpoBEepKa KOPPEKTHOCTH HOMEPA HE BLI3LIBAET
sarpyauaernn. Eciu somep n(z, $) OTKPHIBAEMON KapPTHI OKA3AICA HEKOPPEKT-
HBIM, anrOpuTM B 06BABISETCA HE JAIOMKUM PE3YJIbTATA HA BXOE &; KATTUTAI
Urpoxka B 5TOM ciaydae mepecTaeT MEHATHCA, OH 3acThiBaeT. Kciau xe HOMeEp
KOPPEKTEH, BKIIYIAETCA MTPOBEPKA, KOPPEKTHOCTU CTABKH.

C mpoBepKOU KOPPEKTHOCTH CTABKHU AeJ0 00cTouT caoxuee. Kak yxe oT-
MEe4aJoCh, MOXET ¥ He CYIIeCTBOBATH AJCOPUTMA, MPABUIHLHO OTBEYAOIIETO
Ha, BOIIPOC, MEHBIIIE JIU [elaeMas CTaBKa Tekyuero kanuraaa Urpoka. O gaako
He BCEé Tak mioxo. IIpexme wem caemats craBky, Urpoky ciregyer ybemmTnb-
CSl, ITO HAMEYEHHAS CTABKA MEHBIE TEKYIIEro KAUTAJA, U TOJBKO B DTOM
ciydae ee 00BABUTL. M3moxuM HOBBIM aaroputMm B mosegenus Wrpoxka 6Go-
aee TOYHO. MBI ommpaeMcsa Ha CIEAYIOMUN (AKT: €CIM MEpa, [t BHIYUCIUMA,
TO MOXHO NPENBABATH TAKOU BCOMOraTenbHb amrroputm C (3aBucammin
0T A), KOTOPBIU VIS KAX/IOTO I MBITAETCA IPOBEPUTH, BLIOIHACTCS JIU He-
pasenctBo v(z,s) < V(z,s), u gocturaer nmpm >TOM creayomero sddexTa:
AITOPUTM MPUXOIUT K KAKOMY-TO Pe3yabTaTy (Ckaxem, K pesyabrary /la),
€CIV YKAa3aHHOEe HEPABEHCTBO BBIMOIHAETCSI, U paboTaeT GECKOHEYHOE BpeMs,
HE IPUXOMA HU K KAKOMY PE3YJIbTATY, €CAU BBIMOMHAETCA IPOTUBOMIOIOKHOE
HepaseHcTBO v(x, §) = V(z, s). Cobupadcs creaaTs CBOU -1 X0/ U MOy IUB OT
arropuTma A pekoMeHganuio o craBke v(z, s), Irpok, mpexae 4eM craenaThb
xon, BkiaouaeT aaropurMm C u xjaeT pesyabrara. Hukakoro xona He genaet-
ca, moka C He NperbABAT eMy CBOU pe3yabTaT. Takum 00pa3oM, aaropuTm
B He BBIIACT HUKAKOTO XOAa, €CIu A MPEIIOXMI HEKOPPEKTHBIN XO/I; B DTOM
caytae kanutan Urpoka 3acteiBaeT. Eciau xe pabora arropurma C 3axan-
YUBAETCA, AATOPUTM B pekoMeHayeT Ty Xe CTaBKy, 9YTO U A, U NPUCTyIaeT
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K IPOBEPKE TOr0, HE CIeAYET JU MPUMEHUTH [OmoIHuTeNbHOE TPABUIO OCTA-
HOBKH.

Anropurmudeckas curyanusa ¢ [[OMONTHUTENIBHBIM TIPABIIOM TIOXOXA HA,
CUTYAIWIO C MPABWIOM OCTAHOBKHU, NEIAEMOU IO MPUYWHE HEKOPPEKTHOCTHI
CcTaBK#. AJTOpPUTM, PACHO3HAIONINN, BBINOJHAETCSA WJIN HET PABEHCTBO
u(A(z,s)) = 0, 1erK0 CTPOUTCA B CIy9asd CUIHHO BBIYUCAMMOU MEPHI, IIO-
CKOIIbKY MHOXECTBO A(Z,s) MOLydIaeTcs B pe3yibTaTe 00BeIUHEHWUS KOHEY-
HOT'O YHCJIA MIAPOB, YKA3BIBAEMBIX AITOPATMUYECKH O mape (z,s). B obmem
XKe CIy9Iae BEIYUCANMON MEPHI TAKOT'0 aICOPUTMA MOXeT U He ObrTh. Cymect-
BYeT, OHAKO, 60Jee CAAOBIA AITOPUTM, KOTOPOT'O OKA3BIBAETCA AOCTATOTHO.
Wmenno, ecim Mepa (4 BEIYUCAAMA, TO MOXHO MPEIBABATEH TAKOU BCIIOMOTA-
TenbHbIN arropuTM D (3aBucamuit 0T A), KOTOPBIN I KAX IOTO & MHITAETCA
POBEPUTH, BBINOAHAETCA U HepaBeHCTBO U(A(x,s)) # 0, u gocTuraer npu
ToM cregymomero >h@eKTa: aIrOPUTM MPUXOAUT K KAKOMY-TO PE3yIbTaTy
(ckaxewm, k pesyabrary /la), ecim yKa3zaHHOE HEPABEHCTBO BBIMOJHAETCA, W
paboTaeT O6eCKOHEYHOE BpeMs, HE IMPUXOAA HU K KAKOMY Pe3yJIbTaTy, €CIu
BImonHAETCA paBeHCTBO [(A(z,s)) = 0. [leucrBua aaropurma B B cBasm
¢ mpoBepkou JJOMOTHUTEIHLHOTO MPABWIA ONUCHIBAIOTCA — B TEPMUHAX TIO-
Benenus Urpoka — caenyromum obpazom. Urpok BkaodaeT aaroputm D um
XKaeT pesyabTaTa. [oXIaBmuCh, OH AeTaeT X0k, npumeHsas aaroputMm A. Ho
OH HE [eTaeT HUKAKOTO XOfAa, MOoKa D He MpeabIBUT €My CBOU pe3yabTar.
Takum o6pasom, aaroputm B BeIZacT TOT X)e xom, 94TO m A, eciu HE BO3-
HUKJIO CUTYAINN, MOATANaomer no JonosHurensHoe TPABIIO, U HE BBIIACT
HUKAKOT'O XOMa, €CAU TaKas CUTYyaldd BO3HUKIA. Kcam Xom mpomcxoauT, TO
kanuTan Urpoka meHsercs Ha oOMMX OCHOBAHMWAX — YMEHBIIAETCA HA Be-
JAWYUHY CTABKW WU yBETAIUBAETCA COraacHo dopmyae (6), mpmaem B 3TOM
CIydae OMACHBIM 3HAMEHATENb 3aBEJOMO HE PaBeH Hy 0. B caydae xe Heme-
JaHusa Xona KamuTak rpoka, COracHO HAIIUM MPABUIAM, 3ACTHIBAET, €CIU
TMOCHEIHUN TTPOTHO3 OBLT HEBEPEH, U OOBABIAETCA OECKOHEYHBIM, €CIU DTOT
TPOTHO3 OBLI BEpEH.

Tonbko ¥TO ommcaHHOE MOBeAeHUE KanuTamna Mrpoka MOXHO CIeIyIOMM
o6pa3om omucaTh B TepMuHaxX paboTe aaropurMma D. Eciu nporaos mesepen
(i(x) # an(z)); TO moka D paGoraer, xammrar Urpoka ocraercs 3acThib-
muM. Ecrm xe nporros Beper (4(T) = dp(z)), TO ¢ KaXIBIM HIATOM PaGOTHI
aaropuTMa D xanuran Urpoka Bo3pacTaeT Ha equuuIly. Takum o6pa3oM, Ka-
nuTan OyeT BO3PACTaTh HEOTPAHWYIEHHO (U, CIefoBaTeasHO, Irpok BemMrpa-
er), ecim D Hukorga me 3akomuumT pabory. Ho ecim m kxorga aaropurm D
JOCTHUTAET pe3yabTaTa, pocT Kanutaia Vrpoka npekpamaercsa. bBoree Toro,
B 5TOM CJIydYae BeCh MPOM3OIIEIINN 33 BpeMsa paboThr anroputma D nmpupoct
kanuTana Arpoka aHHYyIUPYyeTCs, MOCAE Yero STOT KAUUTAT MPUPACTAET IO
dopmyze (6). U eme: HuUKakoe 3HAYEHUE KANMATAIA, TPOMEXKYTOTHOE MEXKIY
JneraeMbIMu XonaMu (T. €. BOBHHKAIONEE BO BPEMA 3a6epuiatoujetics paboTh
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arropurma D), He TOMIKHO BKIOYATHCA B MHOXKECTBO TeX 3HAUYCHUU KAIUTA-
18, 6ECKOHETHOCTH CyIPEMyMa, KOUX BaeveT Bemrpein Urpoka (B mpoTuBHOM
cay4ae y Urpoka moasmiack ObI OTOTHUTENHHAA BO3MOXHOCTE BRIUTPHIIIA 34
CYeT TOTO, UTO MIATEILHOCTH MEXIYXOMOBLIX 33JePKEK MOTYT OKA3ATHCA
HEOT'DAHWYEHHBIMY B UX COBOKYITHOCTH ).

Hame mOBOe ommcanwe momemenums kanuramna Vrpoka, mpepmoaararouee
POCT KanuTaaa BO BpeMsa paboThl aaroputMa D ¢ BO3MOXHBIM TTOCIE Ty IOIIAM
O0OHYyJIEHNEM TIPUPOCTA, MOXKET BLI3BATH Y MPOCBEIIEHHOr0 duTaTens nBa 3a-
KOHHBIX 3aMEIAHUA.

[TepBoe 3amevyanmMe COCTOUT B TOM, YTO MBI (PAKTUIECKU U3MEHWIN ITPa-
BUJIA UTPBI — B TOW WX YACTHU, B KOTOPOU M'OBOPUTCA O MOPAAKE M3MEHEHUS
kanurajga. CormacuBImch ¢ DTUM yOpeKoM duTaTesis, OTBETUM CJAEeIYIOIIee.
[leNCTBUTEILHO, €CTH ABE CUCTEMBI MPABUI, CTAPAI W HOBASA — a TEM CAMBIM
7 [IBa omnpejaeseHus urpsl. Ho B OTHOIIIEHUN TIPEACKa3yeMOCTH 06€e UrPhI PaB-
HOCWIBHBI: BCAKAA MOCAEOBATEILHOCTE, TPEACKA3YEeMAasA TIPU O THOU U3 HAIIIX
IBYX CHUCTEM MPABWI, MPEACKA3YEMa U TIPU APYTOU.

BTopoe 3amMedanume COCTOMT B TOM, UTO MO HOBBLIM MPABWJIAM MOBEICHUE
KaIUTaIa 3aBUCAT OT BCIOMOTATEIbHOrO aaropuTma D, a caMm >TOT aaro-
PUTM, KaK TOKa3bLIBAET AHAIW3, 3ABUCUT HE OT MEPHI [t KAK TAKOBOU, & OT
3aJAIONIET0 €€ AITOPUTMA — T.€. OT TOTO AJITOPUTMA, IIPUCYTCTBYIOUETO B
OTPEeeNEeHUY BEIYUCAUMON MEPhI, KOTOPBIN [JIA JI00O0T0 MIapa HAXOAUT CKOJIb
YTOJHO TOYHBIE MPUOIMKEHUS K MEPE DTOr0 Mapa. BO3HUKAET eCTeCTBEHHBIN
BOIIPOC, HE MOXET JU CIYIATHCA, ITO MPYU HOBLIX MPABUIAX W MOHATHE MPE.-
CKA3yEeMOCTH OKAXKETCA 3aBUCANIAM HE OT CAMOU MEpPhI, a OT 3aJAOIIero ee
aaropurma. OTBeT: HET, HE MOXeT. Beab TedeHue Urpsl IpuU OJHOM 33,JAK0-
EeM Mepy AJITOPUTME MOXET OTIAMIATHCA OT TEYEHUS WTPHI IPA APYTOM aJl-
TOPUTME, 33JAIOMEM Ty XK€ Mepy, JUIlhb TIATETLHOCTHI0 HHTEPBAJIOB MEXK Iy
XOJaMU; 9TO XK€ KaCaeTCA KanmuTaia Arpoka, TO pa3HUIA MOXET ObITH JUIIh
B TOM, CKOJb BEIUK OKAXETCA TOT MPUPOCT KAMUTAIA, KOTOPBIA TOMIJICKUT
AHHYJIAPOBAHUIO.
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CaM 5TOT CIUCOK U3 BOCHMU HA3BAHUU HUKOUM OODPA3OM HE MPETEHAYeT HA MOJ-
HoTy. OHAKO B 5>TUX My6auKanusax (0CO6eHHO B [8]) MOXKHO HANTH JATbHENIINE CChLI-
KU, U BKyTIE C DTUMU CCBLIKAMU HEKOE MOA0OUE MOMHOTHL YKE TOCTUTAeTCA.

B xuure [2] ciegyer obparurs BHuMaHue Ha § 2.6 «([Ipmioxkenus x Teopun Be-
POATHOCTEN: OTMPENeNeHNs CIyIaunHON MOCaeNoBaATEeTLHOCTWY. ClaeqyeT Takke UMeTh
B BUIY, YTO TEPMUHOJOTHUA STOU KHUIM HECKOJIBKO APXAUIHA: XAOTUIECKUE MOCTe-
[IOBATEMILHOCTY HA3BIBAIOTCA TaM cayualinbimu no Koamoeoposy, a Tummdeckme —
cayuatinvimu no Mapmun-JIé@y. TacTOTOyCTONYUBLIE, OHU KE CTOXACTUIECKUE, TT0-
CJIEI0OBATEILHOCTH HA3HIBAIOTCA B [2] cayuatinvimu no Muzecy, cToxacTudecKue Io
Yépuy — cayuaitinvimu no Muzecy — Yépuy, croxactuiaeckue mo KommoropoBy —
cayuatinvimu no Musecy — Koamozoposy — Jasasndy (a B [3] — cmozacmuueckumu
no Koamoeoposy — Jasandy; . Jdasmug (D. Loveland) oTkpeur atu nocuexosa-
TEIBLHOCTU He3aBUCUMO OT KOIMMOropoBa, XOTS U MO3XKe: COOTBETCTBYIOMIAA CTATHS
Konmoroposa 6bu1a ony6aukosana B 1963 r., crates Jlasmsuga — 8 1966 r.) Yro xa-
CAeTCA HEMPEeACKA3yeMBIX TOCIeI0BATEILHOCTEN — B TOM TOYHOM TOHUMAHUU, KAK
OBLIO CPOPMYIUPOBAHO BBIIIIE, — TO OHU B YKA3AHHOU KHUT'€ OTCYTCTBYIOT, MOCKOIb-
Ky MOABUIUCH B JuTeparype auiib B 1998 r. B crarse [5].

IMpumep croxacTudeckon mo UEpuy MOCTCIOBATEIHLHOCTH, MEPECTAOIIEN OBITH
TAKOBOU TIOCJIE TOIXOIAIIE BHIOPAHHOUN BEIMUCIUMOU TIEPECTAHOBKU €€ WIEHOB, OIy-
6mukoBaa B 1966 r. /1. Jlapmsua. 3HadeHue 3TOr0 NpuMepa COCTOUT HE TOJBKO B TOM,
YTO OH MOKA3BIBAET HEAJeKBATHOCTE ONMpeneneHus 1épda, HO U B TOM, UTO OH OTKPHI-
BAET HOBOE KAYECTBO CIYYAUHOCTH, UHTYUTUBHO OYEBUIHOE, HO PAHEE HE 3aMeYUeH-
HOEe: CAyJanHas TOCAeNOBATENLHOCTE NOMKHA OCTABATHLCA CAYYAMHOU MOCTE JTHOO0U
BLIYUACAUMON (T. €. 3aIaBAEMOU KAKUAM-TO AJICOPUTMOM) TIEPECTAHOBKY €€ HJICHOB.
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Teopus croxHOCTU 0OBEKTOB (B NONOMHEHNE K YK€ PA3BUBABILICNCA B TO BPEMs
TEOPUU CJIOKHOCTU BLIMUCJICHUN) ObLIA OCHOBaHA KOIMOTOPOBBIM HA €r0 CeMUHAPAX
B MockoBckoMm yauBepcuTeTe B Hadate 60-x rogos XX Beka U UMena CBOGU TIABHOU
LeJbI0 IEPECTPONKY IIOHATUMHON 6a3bl Teopuu uHpOpManuu (HA OCHOBE MPEICTa-
BJICHUA O TOM, UTO UeM CJIOXKHEE OOBEKT, TeM OOIbIIe NMHDOPMAIMHA OH COMEPKUT) C
MOCJAEIYIONM MPUIOKEHUEM K Teopuu ciaydauHocTu. B omyGaukosanuou B 1969 r.
crarbe Koamoropos mucai:

1) ocHOBHBIE TIOHATHA TeOpUU UHMOPMALUU LOMKHBL U MOL'YT OBITH
000CHOBAHBI 63 TTIOMOIIM OOPAIIEHUA K TEOPUU BEPOATHOCTEN U TAK, ITO
MOHATHUA (GHTPOMUAY ¥ KOIMIECTBO MHPOPMAIMA OKA3LIBAIOTCA IPUMEHM-
MBI K UHIUBULYATHHBIM OOBEKTAM;

2) BBeJeHHBIE TAKUM OOPa30M IIOHATHUA TEOpUM MH(MOPMALUUA MOLYT
Jedb B OCHOBY HOBOU KOHIEIIUU CJIyYalHOrO, COOTBETCTBYIOIIEN €CTe-
CTBEHHOU MBICIA O TOM, UTO CAYIaUHOCTH €CTh OTCYTCTBUE 3aKOHOMED-
HOCTH.

[Ipepnoxenre U3MEPATD CAOKHOCTD OOBEKTA JIMHON €r'0 KPATIAUIIECrO ONUCAHUS
U TIOHATHE ONMTUMAJIBLHOTO A3BIKA OBLIN M3M10kKeHB KorMoropoBeM B ctaTthe 1965 r.;
3a roj IO TOrO CXOAHBLIE MAeu OLLIM OIIyOJMKOBAHLI AMEPUKAHCKUM KCCASTOBATE-
aem Psem Comomonoseim (Ray Solomonoff), o paorax koroporo Koamoropos ysuan
JIMIIB TI033Ke. BBUAY 5TOr0 TeopeMy O CyLIIeCTBOBAHUN ONTUMAIBHOIO S3BIKA MBI Ha-
seiBaeM meopemoti Coaomonosa — Koamozoposa. B sru xe rogwr (T.e. B cepeiune
60-x rogos XX B.) KoaMoropos Bbicka3bBaeT HA CBOMX CEMUHAPAX MPEINOIOKEHUE
O TOM, YITO OLICTPOTA POCTA SHTPONUN HAYATIHHBIX OTPE3KOB IOCIEA0BATETHHOCTHI
MOXKET CIYXKUTh KPUTEPUEM CIYIAMHOCTU PACCMATPUBAEMOU MOCIELOBATEILHOCTH.
OaHako BBEIEHHOE UM B PACCMOTDEHNE A3BIKOBOE CEMENCTBO MPUBOLUIO K DHTPO-
TIAU, HETTPUT'OIHON [ MOCTABICHHOU Ienu. Kak y)e roOBOPUIOCH BHINIE, B TIIABKE O
XAOTUIHOCTH, TOJAHOE [JIS YTOU IeJau ceMerncTBO obHapy ki B 1973 r. Jleouun Jlesum,
BBEJs B PACCMOTPEHIE MOHOTOHHYIO DHTPOIINIO.

Tunuueckue nocrenosareabHocT (H0L HazBarueM “random”, T.e. «CIyIalHBIe))
OLLTM, KaK y»Ke OTMEYAJOCh B TVIABKE O TUMWYIHOCTHU, OTKPHITHI B 1966 r. Ilepom
Maprur-JIépom (Per Martin-Lof).

YTBepK AEHUE O TOM, UTO KJIACC IOCIEIOBATEILHOCTEN, cToXacTudeckux no Koa-
MOT'OPOBY, IIUPE KIACCA TUMUYECKUX (OHU K€ — XAOTUIECKUE) MOCJAEIOBATEILHO-
cren, nokasan Anexcanap llens (cm. [6], a Takxke [3, m. 6.2.4]).

IIycte K — saTponusa B KakoM-TO u3 BapuaHTOB >TOoro nousarusi. (B mureparype
MCCJIe[OBAHBI He MEHee IIIeCTH TaKUX BApUAHTOB: IPOCTAsl, AIPUOPHAI, MOHOTOHHAS,
IPOLECCHAs, IPEePUKCHAS U DHTPOIWS PA3PEIIeHUs ; BCE 3T BAPUAHTHI CYIIeCTBEHHO
PA3IUYHBL B TOM TOYHOM CMEICTE, UTO PA3HOCTH DHTPOIMUN, TTPUHA IIEKAIIUX JTIOOBIM
IBYM U3 MEPEUNCJICHHBIX BAPUAHTOB, HeorpaHudeHa.) CkaxeM, 9To MOCIe[0BATE b
HOCTD (1, 02,03, . . ., Qy, - . . ABIAETCA TaOMUUECKOl omuocumeavno K (mpu paBaomep-
HOM pacrpenejerun!), eciu

deVn K(ar,a2,a3,...,a,) >n —c.

(3amMeTuM A5 ACHOCTH, 9TO HU [JIs IIPOCTOU DHTPOIUU, HU IS DHTPOINU Pa3pelie-
HIA [OCIENOBATEILHOCTEN C TAKUM CBOMCTBOM HET BOBCE, a [/ KaXKJOU U3 OCTAIb-
HBEIX YeTHIPEX DHTPOIUN XAO0TUIHOCTb OKA3BIBACTCA PABHOOOBHEMHOU TUNUIHOCTH. )
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B Tou xe craree Jlesuna 1973 r., B koTopou GbLIa BBEIEHA MOHOTOHHAS DHTPOIUA,
COMEPKATOCH U JOKA3ATENLCTBO TOTO (haKTa, UTO MOHATUE XAOTUIHOCTU OTHOCH-
TEILHO MOHOTOHHOU HTPONUU PABHOOOBEMHO MOHATUIO TUMUIHOCTH. HezaBucumo
ot Jleuna B Tom xe 1973 r. Kuayc-Ilerep IIuopp (Claus-Peter Schnorr) ssea B
PACCMOTPEHUE CBOU BAPUAHT DHTPOMUU, TAK HABLIBAEMYIO NPOUCCCHYI IHIMPONUIO
(y IIuoppa — process complexity), u nokasan (mezaBucumo ot JleBuHa, HO OUeHB
[OXOXKUM CIOCOOOM), 9TO HOHATUE XAOTUIHOCTY OTHOCUTEIBHO IIPOLECCHON DHTPO-
MU TAKXKE PABHOOOHEMHO TTOHATUIO TUMTMIHOCTU. XOTsA MPOIECCHAA SHTPOIUA U MO-
HOTOHHAs SHTPOMUS CYILIECTBEHHO Pa3andalorTcsa (Kak nokasanl Baaguvmup Boiorun
[7, c. 35, crpokn 64 cHU3Y], UX PA3HOCTH He OCPAHMYEHA HUKAKOM KOHCTAHTOU) I
XOTA BHOCTAEACTBUU caM IIIHOpp TepecTan MOIB30BATHLCA CBOEH MPOIECCHOU BHTPO-
nmuen, GAKTUIECKNA OT Hee OTKA3ABIINCH, BLIIIEYKA3AHHYIO meopemy Jlesuna maoraa
Ha3bIBAOT meopemot Jesuna — Inoppa.

IIpedukcuyio saTponuio Beex B 1974 r. JleBun u rogom mosxe (HO HE3ABUCUMO
ot Jlesuna) I'peropu Usurun (Gregory J. Chaitin) — cm. ero crarbo 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 Ton xe crarbe Usurun
BBEJ MOHATHUE XAOTUIHOCTY OTHOCUTEIBLHO MPEePUKCHOU SHTponuu u o0basua (6e3
JOKa3aTeJbCTBA), 9TO DTOT BAPUAHT XaOTUIHOCTH PABHOCWIEH TUNXIHOCTY; [IEPBOE
OIyOJIMKOBAHHOE IOKA3aTEIbCTBO DTOr0 (hakTa MOABUIOCH B CTaThe Boioruua [7]:
crencreue 3.2 Ha c. 38. IIpedurcrnas Inmponus MOXKeET OBITH ONPENETeHA KAK SHTPO-
mUA IS CEMEUCTBA NMPEePUKCHLIX A3BIKOB. SI3bik F HasbiBaeTca npedurcubim, ecam
OH TIEPEYUCIUM U BHITOJHEHO YCIOBUE:

[(z1,91) € E & (22,2) € E & (71 = 22)] = [y1 = ya]-

3aMeTuM emie, 9TO B JUTEPATYPEe TEPMUH «CIOKHOCTBy (“complexity”) wacto
YIOTPEOIACTCA B CMBICIE ,DHTPONUAS, T.€. B CMBIGIE ,CIOKHOCTH OTHOCATEIHHO
ONTUMAJIBLHOTO A3BIKA .

Hempenckasyemble mocieg0BaTebHOCTY (B CMBICIE HACTOAIIEH CTATHU) BIEPBbIE
BosHukIM BecHon 1991 r. B coBmMecTHOM moKaane nonq HaspanmeM “‘Randomness and
Lawlessness” («CrydalHOCTb 1 GE€33aKOHHOCTBY ), KOTOPHIN AHapen Myvnuk, Auek-
cen CeMEHOB M aBTOP HTUX CTPOK craeaantn Ha kKoHdpepermuu B Kamudpopuum. Kon-
(epennusa ObLTa TOCBAIMIEHA OCHOBAHUAM TEOPUM CIYYAMHOCTU U MPOXOAUIA C 4 o
7 mapTa B IHCTUTYTE MATEMATUICCKUX UCCICIOBAHUN B COMUANLHEIX Haykax (Insti-
tute for Mathematical Studies in the Social Sciences) Crandopackoro yuusepcurera.
Cogepxanue nokmana 66110 Omy6anKoBaHo B 1998 r. B Buge crarsu [5]. B aron craThe
PUBENEHbI, B YACTHOCTH, TEOPEMEL O COOTHOMIEHUN HEMPEeACKA3yEeMOCTH C APYTUMA
AITOPUTMAIECKUMHY JUIAMEA CIyIAAHOCTH.

OTMeTuM, 9TO ONpeeJeHne HEMpPeICKa3yeMOCTH B HAIIEM HACTOAIIEM OYEPKe
OTIMYAECTCSA OLHOK AeTalblo 0T onpenenenus B [5]. UmenHo, B [5] 41a KoppekTHOCTH
CTaBKHU TPe6OBAIOCH BHIOMIHEHUE He cTpororo HepaseHcTsa v(k) < V(k—1), a 6omee
caaboro mecrpororo mepaserctsa v(k) < V(k — 1). Knacc menpenckasyemsIx moce-
NOBATETLHOCTEN OCTAETCA OTHUM M TEM XKe IPH 000UX MOHUMAHUAX KOPPEKTHOCTH.
3aMeHa B OIpeIeIeHn KOPPEKTHOCTY HECTPOrOr0 HEPABEHCTBA HA, CTPOrOE BLI3BAHA,
OBYMS MIPUIMHAMEA. BO-TIePBLIX, caMa Urpa CTAHOBUTCA 6OJIEE COMEPKATENLHON: BEIb
B CJIyYae PaBEHCTBA, CTABKU TEKYIIEMY KamuTary cTOUT VUTpOKy OmmuOUTHCA B CBOEM
MpeICKA3aHUN, KaK €r0 KAMUTAI OOHYIUTCA, U OH OyIeT BHIHYXKIEH B NaTbHEUIIIEM
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[€JaTh JUIIb HyJEBbIE CTABKU. BO-BTOPHIX, IMEHHO CTPOI'0€ HEPABEHCTBO MO3BOJSI-
€T TIPU TePeHOCe ONPEIENeHNN ¢ PAINOHATLHO-BHIUUCINMBIX Mep (KaKOBBIE TOIBKO I
paccMaTpuBaiuch B [5]) Ha M00BIE BEIMUCIMMEBIE MEPHI, COXPAHUTH PPEKTUBHOCTH
IENCTBUN UT'POKa. Benb Kax quii pa3 rpok MoKeH yIOCTOBEPATLCA B KOPPEKTHO-
ctu xona. IonyunTs )Ke Takoe yIOCTOBEPeHNe alrOPUTMUIECKIM IIyTeM BO3MOXKHO
JWIIb B BADUAHTE CTPOrOrO HEPABEHCTBA: CYLIECTBYET AICOPUTM, B TOM U TOJIBKO B
TOM CIydae JAIOLMI HOIOKUTeAbHB oTBeT Ha Boupoc «w(k) < V(k —1)7», korga u
B camoMm nene v(k) < V(k — 1); He cymecTByeT airopurMa, B TOM U TOJIBKO B TOM
clIydae JAIOLIEro MOJOXKUTEIbHEN oTBeT Ha Bonpoc «w(k) < V(k — 1)7», xorga u B
camom mene v(k) < V(k —1).

Cama mies O CBA3M CIyYaMHOCTYM C HEBO3MOXKHOCTBHIO MapaHTUPOBAHHOIO BHI-
UIPHILIA JOCTATOYHO odueBUAHA: eme (o Musec, He gaBas TOYHBIX (POPMYJIUPOBOK,
TOBOPWLT O (HEBO3MOKHOCTY CUCTEMBLI UTPED. BIOCIEICTBAN BCTPEIATACH U CTPOTHE
OIIpeeIeHns, OJHAKO BOCIIPOU3BOAUMAA 30€Ch (C KOCMETUIECKUM PEMOHTOM) (pOpPMY-
MMpOBKa 13 [5] KaxkeTcs Gomee GAM3KON K NHTYUTUBHOMY NPEICTABICHUIO O CIydan-
HOCTH. JIeJI0 B TOM, UTO NPEAIIECTBYIOMINE UTPOBLIE ONPeJeIeHNUs U060 NCIOAB30BAIN
CTpaTeruu, B KOTOPHIX BEIMUCIAMOCTD (O3HAYAIOIAA HAJIWYINE AITOPUTMA, YKA3LIBA~
IOIIEr0 UTPOKY €r0 OYePeIHON XOT) 3aMEeHANACh Ha APYToe (XOTA U CBA3AHHOE C MOHS-
THEM AJICOPUTMA, HO, BUAMMO, MEHEE eCTECTBEHHOEe) TpeGoBaHue, 1ub0 3aBeIOMO He
IPUBOJUIN K KJIACCY MOCIENOBATEIBHOCTEN, PABHOOOBEMHOMY KJAACCY TUIXIECKO-Xa-
OTHUYECKUX TIOCTeN0BATEILHOCTEN. 7151 OpeneneHns HenmpenckasyeMocTn u3 [5] ocra-
eTCcs HaJekKIa HA YKA3aHHYI0 PaBHOOOBEMHOCTH. fICHO, 94TO YeM GOIBIINM KOIUYe-
CTBOM INII CIYYAMHOCTUY XaPAKTEPU3yeTCs KAKOM-TO TOYHO OYEePUEHHBIN KJIACC TT0-
CIeJOBATETLHOCTEN, TeéM 000CHOBAHHEE IPABO DTOM0 KIACCA CIYKATH GOPMATLHBIM
AHAIOI'OM PACILIBIBIATOrO UHTYUTHUBHOI'O IPEACTABIECHUA O CLYIANHOCTH.

B. A. Ycneunckuu, mexmat MY



