Kpurepnii peanuzyemoctu pynknmii Ha
CTPOKaX BEPOATHOCTHLIMHI aBTOMaTaMM
Mypa ¢ 4uCJIOBBIM BBIXOJ0M
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B pabore bopmynupyercst u JOKa3bIBaeTCsI KPUTEPHUit pean3y-
eMocTn (DYHKIUI Ha CTPOKAX BEPOATHOCTHBIME aBTOoMaTamu Mypa
C YHUCJIOBBIM BBIXOJIOM.

KuroueBble ciioBa: BepOSTHOCTHBIE aBTOMATHI, ABTOMATHI
Mypa, peaknuu, ciaydaiinble OyHKINAN.

1. BBeaenue

[TonsiTHe BEPOATHOCTHOTO aBTOMATA BIEpBbIE ObLIO chOPMYIIPO-
BaHo B 1963 r. B ocHoBonoJaratoieii pabore M. Pabuna [1|. danuoe mo-
HATHE ObLIO NPEIHA3HAYEHO TJIABHBIM 00Pa3oM JjIs U3y4YeHUs BOIPOCOB
[PEJICTABUMOCTHU PETYJ/ISIPHBIX A3bIKOB BEPOATHOCTHBIMU aBTOMATAMMU. 3a-
TEM 3TO NOHATHUE OBLIO OGOBIIEHO JI0 TAKOTO MOHSITHSI, KOTOPOE TTO3BOJIILIO
MOJIE/INPOBATh BEPOSITHOCTHBIE TIpeobpasosarenn uudopmanuu. Oupee-
JIeHIe BEPOSITHOCTHOI'O aBTOMAaTa B 001Ieil (popme OBLIO BBEIEHO HE3aBU-
cumo B paborax [Ixx. Kapuaitna 2], P.I'. Byxapaesa [3|, u I1. [lIrapke [4].
OJIHUM M3 YACTHBIX CJIydaB OOIIEro MOHATHSI BEPOSATHOCTHOIO aBTOMATA
ABJIAETCS PACCMaTPUBAEMOE B HACTOSIIEH paboTe MOHSATHE BEPOSTHOCT-
HOro aBroMara Mypa ¢ IHCIOBBIM BBIXOJIOM.

DCnasublii pesyasrar paborbl (Teopema 1) mpejcrapisier coboil ycu-
JIEHUe KPUTEPUs Peaan3yeMocTn (hDyHKIMI Ha CTPOKAX BEPOATHOCTHBIME
aBTOMaTaMu, U3J10xKeHHOro B [5| (Teopema 2.4.3, ¢. 76). CyTb 9TOr0 Kpu-
Tepusl 3aK/I0YaeTCs B CleylonieM. BBogsarcs moHsTHs MHOMKecTBa S'f
cocrostnii GyHKIMH Ha CTPOKAX f ¥ OMOPHOIO MHOXKeCTBa, 1jis Sf. Kpu-
Tepuil uMmeeT ciaemyommii Bu: (yHKIMA Ha CTPOKax [ peajusyercs B
KOHEYHOM BEPOSITHOCTHOM aBTOMATE TOTJA U TOJBKO TOIJIA, KOTJa CyIIe-
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CTBYeT KOHEYHOE OITOPHOE MHOXKECTBO JIsT S f» BBIIYKJIOE OTHOCUTEJHHO
MOJIYTPYINBLI BceX Bparienuil. IIpoBepka mamHOro KpuTepusi TpeICTaB-
JIIETCS 3aTPYIHUTEHLHON 1O TOW MpUYMHE, ITO JIjIs ITOr0 HEOOXOINMO
BLIYHC/IUTE BCE MHOXKECTBO S, UTO CJIOXKHO C/Ie/IaTh B TOM ClIydae, Ko-
I8 JaHHOe MHOXKECTBO SIBJIAETCA OECKOHEJIHBIM. JloKa3aTeabcTBO 9TOrO
KpUTEpUsi OCHOBAHO HA TpeJCTaB/ieHuu (PyHKIUN Ha CTPOKAX KAaK TO-
YeK CYCTHOMEPHOI'O JIMHEHHOIO IIPOCTPAHCTBA C UHEKCallueil KoopauHar
3JIEMEHTAMM MHOXKECTBa CTPOK. B j1oKa3are/ibcTBe UCIOJIB3YIOTCS OECKO-
HEYHOMEpPHBbIC MaTPUIbI, NHICKCUPOBAHHBIC ITapaMU CTPOK.

CdopmymupoBaHHBII 1 JIOKA3aHHBIA B HACTOSAIIEH paboTe KpuTepuii
peasimzyemocT (bYHKIUN HA CTPOKAX B BEPOSITHOCTHBIX aBToMaTax Mypa
C YUCJIOBBIM BBIXOJIOM HMEET CJIeAYIONuit BU I (DYHKIN HA CTPOKAX Pea-
JIN3yeMa KOHEIHBIM BEPOITHOCTHBIM aBTOMaToM Mypa ¢ YHUCIOBBIM BBIXO-
JIOM TOTJIa ¥ TOJIBKO TOT/IA, KOT/Ia OHA IIPUHAJIE?KUAT BBIYKJIOH 000109Ke
HEKOTOPOI'0 KOHEYHOTO MHOYXKECTBa (DYHKIMI Ha CTPOKAX, YCTONIUBOTO
OTHOCHUTE/ILHO CABUTOB. JlOKa3aTe/lbcTBO 9TOr0 KPUTEPHUT HUMEET CyIIe-
CTBEHHO DoJiee IPOCTON BUJI, 9€M JOKA3ATETHCTBO KPUTEPHUs, CHOPMYJIU-
POBAHHOT'O B IPEJBbLIYIIEM ab3alle, U He UCIOJb3yeT OECKOHEYHOMEPHDIX
MaTPHIIL.

2. BcnomorarejbHBIE IIOHATHUS

2.1. Cayuaiinble DYHKIUN U pacIiipegeieHus

[Tycrs 3amana napa maoxkecrs X, Y. Cayyaitnoit dynkiueii (CD)
u3 X B Y Ha3blBaeTCs MPOM3BOJIbHAs DyHKIUs f BUIA

f:XxY —[0,1], (1)

rakast, yro Vo € X muoxecrBo {y € Y | f(x,y) > 0} koneuno wimn

cuétno, u Ve € X > f(x,y)=1.
yey
Host mobbix ¢ € X u y € Y 3navenue f(z,y) MOXKHO UHTEPIPETUPO-

BaTh KaK BeposaTHOCTH Toro, ato CD f orobpazkaeT x B y.
Ecmu f — CO us X BY, T0o MBI Oy/1eM 0603HAYATH ITOT (DAKT 3AIUCHIO
f:X — Y. Msr 6ynem mazsiBath X obsactbio omnpesenaenus CO f
T

a Y — obaactbio 3HaveHuit CO f.
C® (1) nasbiBaercsi JeTEPMUHUPOBAHHOM, €CJ/IU JIJIsl KAXKJIOr0 T €
X cymecrByer ejuHCTBeHHbI ¥y € Y, Takoii, uro f(x,y) = 1. Eciu f —
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nerepymunuposanias CO suna (1), n x, y — takne smementsl X n 'Y coor-
BeTCTBEeHHO, 4TO f(z,y) = 1, TO MBI 6yJIeM TOBOPUTH, 4TO f OTOGparkaer
T B Y.

C® naswiBaercst KoHeuHoit (KC®), ecim eé obsacThb onpeiesieHnst
7 O0JIACTD 3HAYMEHUN SIBIISTIOTCST KOHETHBIMYU MHOYKECTBAMI.

[Tycts 3amana KCO f: X - Y, nwua X uY 3ajaHbl yHOPSIOIEHUS

UX 3JIEMEHTOB, KOTOPbIe UMEIOT BUJ (Z1,....Tm) U (Y1,...,Yn) COOTBET-
creenno. Torga f MOXKHO IpeJCTABUTHL B BHJE MATPHIbI (0003HAUAEMOT
TeM K€ CUMBOJIOM f)

fu,m) - f(@1,um)
f= . (2)
f(xm7y1) te f(xm7yn)

Hwmxke mbr Oymem oroxkaecTBiaTh Kaxayio KC® f ¢ coorBercTByIO-
meit et MmaTpunei (2) Mgt Gyem mnpemoiaraTb, 9YTO Jjid KaXKJ0T0 MHO-
KecTBa X, SBJIAIONIETOCS 00JIACTBIO OIpeeseHus] WId 00JIaCThbIo 3Ha-
JeHnit Kakoii-mmbo m3 paccmarpuBaeMmbix KC®, ma X 3agano dukcu-
POBaHHOE YIIOPSIOYEHNE €ro JIEeMEHTOB. Takum 00pa3oM, s KarKI0i
paccmarpuBaeMoit KC® coorBercrByIomiast eif MaTpuila OlpeIe/eHa o/l-
HO3HATHO.

BeposiTHOCTHBIM pacrpezeeHneM (Wi IPOCTO pacIipesee-
HueM) Ha MHOxkecTBe X HasbiBaercs CP Buga £ @ 1 7 X, rme 1 —

MHOYKECTBO, COCTOSIIIEE U3 OJIHOTO 3JIEMEHTA, KOTOPBIH MbI 6y/1eM 0003Ha~
gaTh cuMBOJIOM e. COBOKYITHOCTH BCeX pacipejesieHuit Ha X MbI Oyjaem
obosnavars 3amuceio X 2. st kaxkaoro ¢ € X u kaxugoro & € X2
snagenne &(e, ) MBI Gy/IeM 0603HaUATH Go/Tee KOPOTKO 3armichio 6. s

KaxkJ0ro ¢ € X Mbl OyjieM 0003HAYATH 3AIlUCHIO &, paclpejie/iecHue U3

X2 onpesensiemoe creyomum obpasom: Vy € X g5 def 1, ecmn y = z,

s def 0, ecrin y # .

2.2. Crpokn u (pyHKIIMU HA CTPOKAX

Jlns kaxkgoro MHOXkKecTBa X MbI OyJieM 0b603HadYaTh 3amnucbio X * co-
BOKYITHOCTH BCEX KOHEYHBIX CTPOK, KOMIIOHEHTAMH KOTOPBIX SBJISIOTCS
snemeHTbl X . MHOX)KecTBO X* CO/IEpXKUT MYCTYIO CTPOKY, OHA 0DO3HA-
JaeTcs CUMBOJIOM €. g Kaxkjgoro x € X CTpoKa, COCTOAIIas U3 O/THOTO
9TOT'O 3JIEMEHTa, 0003HAYAETCH TOH »Ke 3anuchio x. [l KaxkJoit cTpokKu
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u € X" eé OAMHONM HA3BIBAETCS KOJUIECTBO KOMIIOHEHTOB 3TOH CTPO-
ku. JjmHa mycToil cTpoku papHa Hyso. JiMHa CTPOKU U 0DO3HAYAETCS
sanuceio |u|. dist KaxK1o0it napsl cTpoK u,v € X* uxX KOHKaTeHaryen

Ha3bIBa€TCA CTPOKa, obo3HadYaeMas 3alUChIo UV U orpejesigdeMasd CJIey-

def def ’ ’
IONIM 00PA30M: UE = €U = U, W €CJIU U = T]...Tp UV = T ...Z, , TO

uvd:efxl R I P

dyaknueit Ha cTpokax u3 X * MbI Oy/eM HA3BIBATH [TPOU3BOJIHLHYIO
dyukuuio Buga f @ X* — R (rme cumBos R obo3Hagaer MHOKECTBO
JeficrBuresbHbIX dncest). COBOKYNHOCTh BeeX (yHKIHMiT HA CTPOKaxX W3
X* Mpr GyeM 0603HaUaTh 3amuchio RY .

.
Ha mmuoxkecrse RX™ onpeesiensr coeyromnme omneparim.

o Jlna byukimii fi, f» € RX ux cymma f) + fo onpenensiercs: cire-
JLyTOIIUM 00Pa30M:

Vue X* (fi+ f2)(w) < fi(u) + folu).

o JLins kazkoro ¢ € R u kaxoit dyukiun f € RY npoussenenne
af onpenesnsieTcss CIeIYIOMIM 00pa3oM:

Vue X* (af)(u) d:efaf(u).

Muoxectso RX" MoxkHO paccMaTpuBaTh Kak BEKTOPHOE IIPOCTDAH-
ctBo HaJT R OTHOCHTENIBHO OIpEJEIEHHBIX BBIIIE OIEPAIUil CJIOXKEHUS
u yMHOMKeHns Ha uncia u3 R. s xaxaoro I' € RYT Bemmykstoit
060s109KOiT MHoxkecTBa I’ mazpBaercs nopmuozkectso C(I') € RX| co-

n

CTOsiIllee BCEX BBIMYKJIBIX KoMOuHanmii » . a;f;, vne Vi =1,...,n a; €
i=1

n
[071]7 fiera Zaizl-
=1

3. BepositTHOCTHBIE aBTOMAaTHI MYypa

3.1. IlonsaTrue BepodaTHOCTHOrO aBToMarTta Mypa

BepositHoctHubiii aBromar (BA) Mypa — sro mecrepka A Buja
A= (XY,8,6X¢ (3)

KOMIIOHEHTBHI KOTOPOI MMEIOT CJIELYIOIUIl CMBICII.
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1) X, Y u S — KoHedHbIe MHOKECTBA, SJIEMEHTHI KOTOPBIX HA3BIBAIOT-
Csl COOTBETCTBEHHO BXOJAHBIMM CHUT'HAJIAMU, BBIXOJHBIMU CUI-
HaJIaMM U cocTogHuaMu BA A.

2) § —COD Buma P: S x X — S, nassiBaemas pyHIuel nepexona

T
BA A.V (s,z,5") € S x X x S 3nauenue (s, x,s") noanmaercs kak
BEPOSITHOCTH TOTO, 1TO
e ecyi B TeKymmuii MOMeHT Bpemenu (t) A HaxomuTCss B COCTOSI-
HUU S, ¥ B 9TOT MOMEHT BPEMEHH Ha ero BXOJ[ IOCTYIIHJI CUIHAJI
x’
e T0 B cieyomuii MoMeHT BpeMmern (t+ 1) A Gyer HaxouThest
B COCTOSIHMY .

3) A — CD Buga P : S — Y, nassiBaemas pyHiueii Bbixoga BA
T

A. VY (s,y) € S XY sunauenne A(s,y) nOHMMAETCsI KaK BEPOSITHOCTH
TOTO, YTO €CJIM B TEKYNWii MOMEHT BpemeHu A HaxXOJuTCsad B CO-
CTOSIHMM §, TO B 9TOT MOMEHT BPEMEHHU BBIXOJIHOI curHan A paBeH
Y.

4) €Y — pacrpenenenue na S, HasbBaeMoe HAYAIBHBIM paclpe;ie-
nenueM BA A. Vs € S snauenne ¢ nonuMaercs Kak BEPOATHOCTD
TOro, 4TO B Ha4YasIbHBI MoMmeHT Bpemenu (¢ = 0) BA A naxomurcs
B COCTOSIHUH S.

Iycts A = (X,Y,5,6,\,6°) — BA Mypa, u ynopsjouenue MHOKe-
crBa S ero cocrosumit umeer BUf (Si,...,S,). Vo € X Mbr Oymem 060-
3HAYATH 3aMUchbio A MaTpuIly Mopsijika n, Ha3bIBaeMyI0 MaTpuIleil me-
pexo/1a, COOTBETCTBYIOIIEH BXOIHOMY CUIHAJY I U UMEIONLYIO BUJ

0(s1,m,81) ... O0(s1,,8p)

, (4)

0(Sn,x,81) .. 0(Sp,x,Sn)

rjie 0 — dyuknus nepexoga BA A.

Vu € X* Vs,s' € S mbl Oyaem obosnauars samuceio A? , koad-
dunuent marpunnl AY, Haxonsmumiics B CTpoke S cTojbie s’ V(TO €CTh
A? = 0(s,z,s")). U3 Toro, uro § — CD, cienyer, 4T0 KOIDDUIMEHTHI
MaVTpI/ILH)I AT obragaioT cBoicTBaAMUI

Vs,s'eS Ao 20,

VseS > A¥, =1 (voecrs A"I =1). (5)
s'es
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(Marpuna, obsiaaroras TaKUMI CBOICTBAME, HA3BIBAETCS CTOXACTUYe-
CKOIA.)

Yu € X* Mbl Oyiem 0603Ha4UaTh 3ammucbio AY mMarpuily mopsiaka n,

def
oTpeJIeNIsIeEMYIO cteyonmm obpaszom: A = F| u ecim w = X1 ... Ty, TO

At d:ef A1 ATk

Herpyano nokasaTh, 9ro MaTpuna AY , — cToXacTHYIecKas.

b
Vue X* Vs, s € S mb Oynem obosnadars sammceio AY , koadu-
b

IUEeHT MaTpuIbl A%, HaxoJsamumiics B CTpoKe s croJione s’

Ecim crpoka u € X* umeer BUJ Zg ... Tk, T0 AY , MOXKHO MOHUMATH

b

KaK BEepOATHOCTL TOI'O, YTO

e cciu B Tekymumii MomenT () BA A maxommres B cocrosiHMU S, W,
HAYMHAs C 9TOTO MOMEHTA, Ha BXOJ, A MOCIe0BATEIHHO MOCTYIAIOT
9JIEMEHTBI CTPOKH U (TO €CTh B MOMEHT t IIOCTYNUJI CUTHAJ T, B
MOMEHT ¢ + 1 MOCTyIuI CUrHAJ X1, U T. JI.)

e TO B MOMeHT ¢ + k + 1 A Gyjer HaXoIuThCs B COCTOSTHUM S’ .
BA Mypa ¢ merepMuHMpPOBaHHBIM BBIXOA0M — 5T0 BA Mypa

(X,Y,S,0,),€°), dyHkmus BBIXOIOB A KOTOPOIO SABJISACTCH JETEPMIHH-
POBaHHO#i (TO €CTh MOXKHO CYMTaTh, 4T0 A umeer Buj S — Y). Mnr Oy-

Als1)

JieM 0603HaYaTh BeKTOp-cTosioer | ... 3HaYEHUH (DYHKIUU BBIXOJIA
A(sn)

A:S =Y BA A (rme (s1,-..,8,) — GUKCUPOBAHHOE YHOPSJIOUYEHUE MHO-

JKeCTBa S) TEM K€ CHUMBOJIOM .

BA Mypa ¢ uncioBbiM BbixogoM — 310 BA Mypa ¢ aqerepMuHuApo-
BaHHBIM BBIXOJIOM, MHOXKECTBO BBIXOJHBIX CHUTI'HAJIOB KOTOPOTO SIBJISIETCSI
IOJIMHOXKECTBOM MHOXKeCTBa R, /eiicTBUTE/IBHBIX THCET.

Iycts A = (X,R,S,6,\,6%) — BA Mypa ¢ 9HCIOBBIM BLIXOJOM, 1
€ € S2. Mbi Gymem roBopuTh, 9ro A B MOMEHT BpeMeHH ¢ MMeeT
pacripegesienue &, ecu Jijisi KaXKJI0ro COCTOsSHUS § € S BepOsSTHOCTH
TOTO, 9T0 A B MOMEHT BpeMeHM { HAXOAUTCS B COCTOSHUH S, PaBHA S°.

Peakmust BA A = (X, R, S, 6, )\, &%) B pacupenerennn £ € S& — a0
bynxmms AS : X* — R, onpeessieMast CIIeIyIONIM 06pa3oM:

Vue X+ AS(u) ©eAua.

Peaknuio BA A B ero nadajabHOM paclpeneseHuud Mbl OyIeM Ha3blBaTb
npocro peakimeit BA A, u Oyjaem 0603HaYATh €€ 3alIUChI0 f4.



Kpurepnit peanusyemoctn dbyHKImit Ha CTPOKAX 181

Ecimu crpoka u € X* mmMeer BUJL Tg . . . T, TO 3HA"enne AS(u) MOXKHO
HOHUMATh CJIC/LYIOMIM 00pa3oM:

e ccm A B HEKOTOPBIE MOMEHT BPEMEHHU t MMeeT pacrpejesieHue &,
U, HauuHasg C 9TON0 MOMEHTa, Ha ero BXOJ, I10CJIeJ0BaTE/ILHO IIOCTY-
HAIOT JIEMEHTHI CTPOKH U (TO €CTh B MOMEHT ¢ MOCTYIIAeT CUTHAJ
Zo, B MOMEHT ¢ + 1 mocTynaer curHas i, u T.I.),

e 10 AS (u) — 210 cpejiHee 3HAUEHME (TO €CTh MATEMATHYECKOE OXKH-
JIaHK€e) BBIXOJHOrO curHaja A B MOMeHT Bpemenu ¢ + k + 1.

4. BeposiTHOCTHasi peajn3yeMoCThb (PYHKINIT Ha
CTPOKaxX
Oyuknusa Ha cTpokax f € RX" massBaeTcs BEPOSITHOCTHO pea-
ausyeMoi, eciiu cymectsyer BA Mypa ¢ 9UCIOBBIM BBIXOIOM, PEAKITHsI
KOTOPOI'O COBITaJaeT ¢ f.

[Tycts X — xonewHOE MHOXKECTBO. MBI OyIeM HCIOJIb30BATE CJIETYIO-
e OIpEeIeJIeHNsT U 0D03HAYEHUS.

e VYV € X zanuce D obo3Hauaer 0ToOparkeHne BUJIA
* *
D* :RY —» RX,
Ha3BIBAEMOE CIBUT'OM, COIIOCTABJISIIONIEe KaxKjaoil (pyHKmum f u3
*
RX" dyuxumio, obo3nadaemyio 3amucoio f DT, Tie

Vue X* (fD%)(u) = f(zu). (6)

* (1]
o ITogmuokecteo I' € RX’ HasbiBaercst yCTOMYMBBIM OTHOCH-
TeJIbHO CIBUIOB, €Cjid

Vfel,Vze X fD*eC(I).

.
Teopema 1. ITycmov X — woneuwnoe mmoscecmeo, u f € RX". Credy-
WUE YCAOBUS IKGUBANCHIMHDL:

e [ sepoammocmno peasusyema,

* e
e cywecmeyem xonewnoe 'y C RX™, yemotivusoe ommocumenvio
cdsueos, u maxoe, wmo f € C(T'f).
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HoxkazareabctBo. Ilycrs f BeposTHOCTHO peasim3yema, To ecTb 1 BA
Mypa ¢ auciosbiM Boixogom A = (X, R, S, 5, \, €0):

Vue X* fu) =€ A%\,

Byzmem cumrarb, 4To MHOMXKeCTBO cocTognuii S4 sroro BA umeer Bug

1 Vies ; 06 sS4
{1,...,n},u Vi€ Sy 3ammcs & obosnadtaer pacupesenenne u3 S, npeji-
CTaBJIsleMOe BEeKTOP-CTPOKOI IOpsiJIKa M, i~ KOMIIOHEHTa KOTOPOil paBHA
1, a ocTa/IbHbIE KOMIIOHEHTHI paBHBI ().

Vi=1,...,n onpenenum A; def (X,R,S,0,\,&).

[Tomaraem I'y def {fa, | i = 1,....,n}. f € C(Iy), Tak xax f =
n
> i fa.
i=1

Joxaxem, aro Vi=1,...,n, Vo € X f4,D" € C(T'y).

Coruacuo (6),

Vue X* (fa,D%)(u) = fa,(zu) = AN = §ATAUN.  (7)

Herpynuo BuneTrs, 4To

GATAUN = AT fa(u).

Jj=1

Taxnm obpasom, fa, D% = > Af;fa; € C(T'y).
j=1

O6parno, nycre f € C(T'y), tne I'y = {f1,..., fu}, u I'y ycroitauso
orHocuTesbHO casuros. Oupenesnym BA Mypa ¢ 9HCIOBBIM BBIXOJIOM

A¥ (X R, S, 6 N0, (8)

rie

o 0 — BekTOp-cTPOKA KOI(DDUIMEHTOB IIPe/ICTABICHNs f B BUJIE Bbi-
mykJioit kombunanuu gynknuit uz 'y, To ecThb

=1
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e Vx e X, Vi=1,...,n crpoka i marpunst A? (rae Af = 0(i,2,7))
cocTouT U3 Ko3puimeHToB upejcrasienus byuknuu f; D B Bue
BBIITYKJIOl KoMOuHanun dbyuknuit us I'y, To ectsb

fiD" =Y AL, (10)
j=1
fi(e)
£al)

Hokazkewm, aro peakrust BA (8) coBuamaer ¢ f, To ecThb

o )\ =

Vue X* AN = f(u). (11)
st aroro chavana JokaxkeM (MHIyKIwedi 110 |u), 41o
f1(u)
A= ... . (12)
Ecimu u = &, 1o 06e gactu (12) cOBIAJAIOT 110 OIPEJIEJIEHUIO A.

Eciu v = zu/, To, npeanosaras sepubiM pasenctso (12), B koropom
u 3aMeHeHo Ha u’, uMeeM:

L. .
, , ORI =t
AN=A"" N =ATAN=A"| ... =1 ... . (13)
/ n
WO T\ S a0
U3 (10) caemyer, uro npaByio 9acthb B (13) MOXKHO II€penncarb B BUJIE
(f1.D7)(u')
. (14)
(fnD*)(W)

Cornacuo omnpeziesennto (6) dyuxuuit Buga f D*, crouberr (14) coBuajiaer
C TPaBoii YacThIO JI0OKA3bIBAEMOro paseHcTBa (12).

Takum obpasom, paserctso (12) mokaszano. CoryiacHO TOMy paBeH-
CTBY, JieBasl 9acTh JIOKa3blBaeMoro paseHcrsa (11) paBha
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f1(u)
Io onpeenenmo &0 (em. (9)), npasas gacts (15) pasra f(u), To ecTh
IpaBoil YacTu joKasbiBaeMoro pasencrsa (11).

&0 =" filu). (15)
=1

5. 3akJIroueHue

Kpurepuit peasiuzyemoctn QyHKIHI HA CTPOKAX KOHEUYHBIMU BEPOSIT-
HOCTHBIME aBTOMaTaMu Mypa ¢ YHCJIOBBIM BBIXOJIOM, U3JIOKEHHBI B Ha-
crositieit paboTe, siBjisieTcsi 00JIee MPOCTBIM, Y€M COOTBETCTBYIOIIUN KpH-
repuii, copmyupoBantblil B Teopeme 2.4.3 kuuru [5]. Oqaako npoBepka
9TOr0 KpUTEPUs JJIsI 3aJJaHHON (PYHKIINK Ha CTPOKaxX f MOXKeT MpejCcTaB-
JISITh HEKOTOPBIE TPY/IHOCTH, MOCKOJIBKY JIJIs JOKA3ATEIhCTBA PEaTH3ye-
MOCTH f HEOOXOMMO IIOCTPOUTEH KOHEeIHOe MHOXKecTBO dynknuii I ¢, yio-
BJIETBOPSIIOITEe YCJIOBUIO Teopembl 1. OHUM U3 HAIPABJICHUI PA3BUTHUS
M3JI0’KEHHOT'O B HACTOsIIIE paboTe pe3y/ibraTa MOXKeT ObITh HaXOXKIEHUE
CTpaTeruil MOCTPOEHUs JJIsi 33/ JaHHON (PYyHKIMU Ha CTpOKaxX f coorTBer-
CTByIIero MHoxkecTsa I'y.

Kpome Toro, mockonbKy muoxkectso I'y jms samammoit dynkmum f
MOXKHO PaCcCMaTPUBATH KAK MHOXKECTBO COCTOsTHUI ojHOTO n3 BA, peak-
IHsT KOTOPOTO COBIAAET C f, TO, CJIeIOBATETHHO, K TPOOIEMe TIOCTPOCHMST
JUIA 33 a0l yHKIUE f COOTBETCTBYIOMEro MHoKecTsa [’y ¢ HanMeHn-
UM BO3MOXKHBIM UHCJIOM 3JIEMEHTOB CBOJIUTCS ITPOGJIEMa TOCTPOEHUST
s 3aganHoro BA A rakoro BA, peakiinsi KOToporo coBIaIaeT ¢ peak-
et BA A, 1 KOTOPBIii COMEPKUT HAMMEHBIIIEE BO3ZMOYKHOE YHCJIO COCTOST-
HII (ITOCKOJIBKY B KA9€CTBE MCXOMHOM QYHKIMA f MOXKHO PACCMAaTPUBATD
peakimio BA A). Jlannasi npobsiemMa u3BeCTHA B JINTEPATYPE IO TEOPUH
aBTOMATOB KaK IpobjieMa MUHUMHU3AIUI aBTOMATOB, U SIBJISIETCS OHUM
u3 HamboJjiee MOIMYJISPHBIX TPEIMETOB HCCJIEIOBAHUN B 00JIACTH TEOpUU
BEPOSITHOCTHBIX aBTOMaToB. Cpelin MoC/eJHIX Pe3y/IbTaTOB, OTHOCSIIIIX-
Csl K PEIIeHUIO JAHHO 1pobsieMbl, orMernM paborsl [6]- [8]. Oqunm u3
yTeil pa3BUTHUsI JAHHBIX PE3YJIBTATOB MOYKET OBITh pa3spaboTKa Ha MX OC-
HOBE METOJIOB IIOCTPOEHUsI JIjIs 3aJaHHOM (pyHKIUU f COOTBETCTBYIOIIETO
MHOKecTBa 1", KOTOpoe COAEpKUT KaK MOYKHO MEHbIIee YHCIJIO dJIeMeH-
TOB.
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