Penienne aBToMaTHBIX YpaBHEHUIl C
ABYMsI HEM3BECTHBIMHU

1. B. Jlanuu

ITycTth mmeercss aBTomMaTHas cxema S, MOJTy9IeHHAS U3 ABTOMA-
TOB ¢ IOMOINBIO omeparuu cyneprosunuu. [lycts B S HECKOIBKO
ABTOMATOB X1, T2, . . . , L, PA3PEINAETCA 3aMEHATH Ha JIIOOBIE MOJX0-
JISIIITE TI0 BXOJIAM M BBIXOJIAM aBTOMATHI X, x5, . . ., 2}, . Paccmarpn-
BAETCs CJIEIYIOMAas 3a/a9a: CYIIECTBYeT JIM Takasd 3aMeHa, 4To0bI
nosydeHHas cxema S’ peasm30BBIBAJIA ABTOMAT, SKBUBAJIECHTHBIN
HaIepe/] 3aJjaHHoMy aBToMary h. B craThe JoKa3hIBAETCS AIrOpuT-
MUYeCKas HEepa3pPeInMoCThb 9Toi 3a1auu, ecau n > 2. B pabore [1]
JIOKazaHa aJIrOPUTMHUYECKasl Pa3peliuMOCThb 3TOM 3a/1a49u JJIs CIIy-
qasg n = 1.

BBenenue

Yacrublii ciydail pemaemoit 3aaun 61 pacemorper A. K. I'puro-
psuoM B [2] u [3]. B srux paborax perraioTcsi aBTOMATHBIC yDABHCHHS
¢ onnoit nemssectHOi st 4 BuyoB cxem. [Tosxe A.C. Ilomkosnsun u
I M. Viruyming B [4] BB MOHSITHE ABTOMATHOIO yPABHEHMUsI, OTJIHY-
HOE OT IMOHSITUsI ABTOMATHOIO YPaBHEHMUsI, PACCMATPUBAEMOrO B JIAHHOI
pabore. B ypaBHeHusix u3 [4] orpaHuyueHus: HaKJIabIBAIOTCS HA BHY TPEH-
Hee YCTPOWCTBO aBTOMATa, a He Ha ero MoBejieHNe, KaK B JJaHHOI pabore.
B pabore [5] paccMoTpeHO ypaBHEHHE C OJIHOI HEM3BECTHOl [IPOU3BOJIb-
HOT'O BUJIA, HO 6e3 obpaTHbIX cBsizeil. [IpuBoguTest ajropur™, omnpejiesis-
IOIUIT UMeeT JIM TAKOe YDABHEHHE DeIlleHHe, a TaKyKe HaXOJSIIuil 9To
perienne «B o01eM Buies. [locseuuii pesysbrar B [1] 6611 060011€H 1151
[POU3BOJIBHOIO ABTOMATHOTO YPABHEHUS, B TOM YHCJIE U C OOpATHBIMU
CBA3IMU. B JIaHHOI CTaThe PacCMATPUBAIOTCSI ABTOMATHBLIE YDABHEHUS
¢ GoJiee YeM OJIHOM TEPEMEHHO U JIOKA3bIBAETCsS WX AJTOPUTMIYECKAsT
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HEpa3peIImMOCTb, TO €CTh MTOKA3bIBAETCS HECYIECTBOBAHNE aJTOPUTMA,
KOTOPBIA 10 MPOU3BOJIBLHOMY aBTOMATHOMY YPaBHEHHIO ¢ Hojiee 4eM OJl-
HOW TIEPEMEHHO OTpeIesIIeT UMeeT JIM OHO PelleHre, W HeT.

ABTOp BBIpaKaer OGjarojapHocTh akagemMuky B.B. KympsiBuesy u
npodeccopy I.9. NacaHoBy 3a IeHHbIE 3aMeYaHUsT U IPEJJIOKEHUST TIPU
HallUCaHUU CTaTbU.

1. OcHoOBHBIE IIOHATUSA 1 PeE3yJIbTaThl

Abecmparxmuvim KOHEUWHbIM UHUUUGADHOM GEMOMAMOM, B COOTBET-
cteun ¢ [6], maswpBaerca mecrepka V = (4,Q, B, ¢,%,q"), rne A,Q, B —
KOHEYHbIE MHOYKECTBA, ¢ — (DYHKIIHsI, OTIpe/IeJIeHHasT Ha MHOXKecTBe () X A
U IPUHUMAOIIAs 3HadeHnsT u3 @, ¢ — (QYHKIWS, ONpeIe/ieHHasT Ha MHO-
skectBe (Q X A m npurnMarorias 3nadenus u3 B, ¢° € Q. MHoxkecTBa
A, (), B Ha3LIBAIOTCS COOTBETCTBEHHO  6LOOHBIM aAPasumom, aspasu-
MOM COCMOAHUL U 8bLLOOHBM asdasumonm aBromara V. OyHKIUS ¢ Ha-
3pIBaeTCs Pynkyuet nepexodos, a GyHKINA P — Pyrryuet 6v.r0006 aB-
tomara V. ¢° € Q HaspIBaeTCH HauaabHom cocmoanuem. epes A* obo-
3HAYMM MHOYKECTBO BCEX KOHEUYHBIX CJIOB B ajdasurte A. ABGCTpaKTHBIN
KOHEUHBII WHUIMAJIBHBI aBTOMAT OIpeJesisieT aBTOMATHYIO (DYHKITUIO
f:+ A® — B* koropas 3a/1a€TCsl pEKYPPEHTHO COOTHOIIEHUSIMHE

MHOXKeCTBO aBTOMATOB ¢ BXOAHBIM asdaBuroM A U BBIXOAHBIM B
oboznaunm P(A, B).

ycrs z1 = (A1,Q1,B1,01,¢1,4)) u z = (A, Qa, Ba, da, 2, 45).
ByjieM roBopurb, 9TO aBTOMAT Z €CTh JIEKAPTOBO IIPOU3BEJICHUE ABTO-
MaTOB z] U Z9, WM YTO aBTOMAT Z PACKJ/IAJBIBACTCS B JEKAPTOBO IPO-
U3BeJICHNE aBTOMATOB 21 U 2o, ecim z = (A1 X Ag,Q1 X Q2,B1 X Ba,
6,0, (a0, 42)). Bacer H((ar(t),a2(0)), (D) ax(6)) = (d(ar(t), a1 (1),
(D anD) € Q% Qo a W (Das(®). (@ (1), ax(1) =
(1(qu(t), a1(t)), 2(qa(t), az(t))) € B1 x Ba. Bynem 3anmcbiBars 9T0 Tax:
Z =21 X 29.
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B1,B2,...,B.
O6o3Ha9UM GA?A?...’A: MHOYKECTBO BCeX Takux z € P(A; x Ag X

. X Ap, By X By X ... X By), JUIsl KOTOPBIX HAiiJ[yTCsI TAKHE aBTOMATHI
2 € P(A;,B;), 1 <i<n,uro z =21 X 29 X ... X zp.

[ycts V = (A,Q,B,$,%,¢°) u 2 = (B,Q.,C, ¢.,1.,q°). Craxenm,
aro asromar 75(V,2) = (A, Q % Q,,C, ér, ¥r, (¢°, ¢°)) momyden us apro-
mMaToB V 1 z ¢ moMoIpio onepayuu cynepnoduyuu, ecin ¢r((q,qz),a) =
(¢(gq: @), 92(qz,1(q,a))) n ¥=((q,42), @) = ¥2(qz, ¢ (g, a)). Housrno, uro
mp(V,z) € P(A,C).

Ecm V = (A x A',Q,B x B',$,1,q°), To 6ynem rosopurs, uro V
umMmeeT JBa Bxoja ¢ ajdasutamu A n A’ n nBa BRIXOJA ¢ andasuTaMm
B u B’. JorosopuMcsa BXoanl apToMara V' 0003HAYATL T1, T2, 4 BBIXOJILI
Y1, y2. OYHKIMH BBIXOJ@ Ha BBIXOJAX Y1,y ODO3HAYMM COOTBETCTBEHHO
Y1 1 Yo

[ycrs man apromar V = (A x B',Q,B x B',¢,v,q"). Oupene-
JuM orepaiuo obparHoil cBsizu. Cunraem, uro obparHas CBsi3b (0.C.)
KOPPEKTHa B COCTOSHUM ¢ € @, eciu 1)y (BPUKTUBHO 3aBUCUT OT T
npu q(t) = ¢, T0 ectb s Beex a € A, by,by € B’ BemonHsiercs
¥2(q; (a,b1)) = ¥2(q, (a,b2)). Obosnatum (g, a) = ¥2(q, (a,b1)). Cka-
xkeM, uro aBromar op/ (V) € P(A, B) nosydyen u3 asromara V ¢ HOMO-
MBI Onepayuy 06pammot ceasu (o.c.), ecin ero pyHKIUs BbIXOAA P, (t)
BBITHCIIACTCA 110 CXEMe

q(1) = ¢,
q(t +1) = p(q(t), (alt ) Pa(q(t), a(t)))),
Yo(t) = ¥1(q(t), (a(t), v2(q(t), a(?))))

CunraeM, 9TO 0.C. KOPPEKTHA, €CJIM OHA KOPPEKTHA B HAYAJILHOM CO-
crogmmn @', M U3 €8 KOPPeKTHOCTH B cocToAHuE q(t) ClejlyeT KOppeKT-
HOCTB B cocrosiauu q(t + 1).

HyCTb S = (A X Bl?QvB X A/7¢7¢7q0) nr= (Avavalvquvwxvqg)‘
Paccmorpum  omeparop Rg(x), ompejesneHHblii Ha apromarax T €
P(A',B") u sanasaemblii coorsercrBento Rg(z) = op/(ma(S, x)).
Pg(A', B") oboznaunm MHO)KecTBO Beex © € P(A’, B'), 1y1st KOTOPBIX MHHE-
nuaJibHast obpaTHast cBsi3b B Rg KoppekTHa. [loHsiTHO, uTO omeparop Rg
orobpazkaer Mmuoxkectso Pg(A’, B') Bo muoxecrso P(A, B).

Asmomammvim ypasuenuem ¢ 00nol HEU36ECMHol HA3BIBACTCS I1a-

pa asromaroB S € P(A x BB x A’) u h € P(A, B). 3anucbiBaercs
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apromarTHoe ypasHenue Tak: S(z) = h. Pewenuem aBTOMATHOrO ypas-
Hennst S(x) = h aBagercs Kaxapli Takoit apromar z € Pg(A', B'), uro
Rg(z) = h.

B pabore [5] jgoka3aHa ajropuTMudeckasi paspelmMoCcTh 3a/1a9n Ha-
XOXKJICHUSI PEIIeHUs] aBTOMATHOIO yPaBHEHHUsI C OJHOI Hem3BecTHOIl. B
JIAHHOI cTaThbe paccMaTpPUBAECTCS PEIIeHre aBTOMATHLIX yPaBHEHUI I1Ist
caydas A" = Ay x Ay, x ... x A, u B' = B} x By x ... x BJ,, a MHOXeCTBO
pellenunii niercs cpeyu aBTOMaTOB Gﬁ%’ii::i,’: NPs(A’, B"). Hokasbisa-
eTcsl aNrOPUTMUYECKass HEPa3PEIInMOCTDb 3a1a9i HAXOXK/ICHUS PElleHUsT
TAKOr0 ypPaBHECHUSI.

Asmomamnvim ypasHenuem ¢ N HEU36ECTHDBLMYU HA3BIBACTCA TaKOE
aBTOMATHOE ypaBHeHHe ¢ OjHOii HemsBecTHO#l S(x) = h, B KoTOpOM
S € P(Ax By x By x...x Bl,B x A} x Ay x ... x Al)). Pewenu-
eM aBTOMATHOTO YPABHEHHsI C 7. HEM3BECTHLIME SIBJISACTCS KarKI0e pe-

IITeHne YpaBHEHUS C OJIHON HEM3BECTHOI, MpPUHAJJIEYKAIee MHOYKECTBY
/ / /

GBlvB2»---an
/ /

Aj, Ay, LA

nem tak: S(rq,2,...,T,) = h, moapasymeBast, 9TO T; IPUHUMAET 3Ha-

gennst asromaros u3 P(A}, B]

COﬂep}KaTeJH)HO aBTOMATHOE ypaBHEHUE IIPEJACTABJIACT U3 cebs 1Ipo-

. 3anmceIBaThL ABTOMATHOE YpaBHEHNE C 1 HEU3BECTHBIMU 6y—

), ¥ IIDH 9TOM & = 1 X T X ... X Tp,.

U3BOJIBHYIO CXeMy S, B KOTOpOIl HEKOTOPbIE ABTOMATBI X1,X2,...,Tn
SABJISTIOTCSH «HEU3BECTHBIMU». BMECTO HEU3BECTHBIX HYXKHO IOJICTABUTH
TAKUE AaBTOMATBI 21,292,...,2n, YTOObI BCe OOpaTHBblE CBsA3u (ecu
OHM €CThb B CXeMe) ObLIM KOPPEKTHbI, M YTOObI IMOJYyYeHHAs CXeMa
S(z1,29,...,2,) Obula 5KBUBaJIeHTHA aproMary h. Ecsu Takoii HaGop aB-
TOMATOB (21, 29, . .., 2,) CYIIECTBYET, TO OH HA3BIBACTCS PEIICHUEM YDaB-
uenust S(x1,xo,...,T,) = h. Pemurh aBroMaTHOE ypaBHEHHE O3HAYAET
HAWTH MHOXKECTBO BCEX €r0 PEITeHMUIA.

B nmannoit pabore paccMaTpuBaeTcs 3a/a9a HAXOXKJICHUS PEICHUST aB-
TOMATHOT'O YPaBHEHUS C JBYyMsl HEU3BECTHBIMU U JIOKA3BIBACTC €€ ajiro-
pUTMUYeCKas Hepa3pelnMOoCcTh. 10 eCTh HeCyIecTBOBAHUE AJTOPUTMA,
KOTOPBIH it JIIOOOT0 aBTOMATHOTO YPAaBHEHUS C JIBYMS HEU3BECTHLIMU
yCTaHABJIUBAJ ObI, UMeeT OHO pelerune min HeT. OTCI0/Ia TAKXKe CJIe/IyeT
HEPA3PEIIIMOCTD 3aJaHU JIJTs1 JTIOOOT0 KOJTUIECTBA TePEMEHHBIX, DOIBITNX
geM JIBe.

Teopema 1. [Ipobrema cywecmeo8anus PeWeHUs A8MOMAMHLL YPAG-
HeHUT ¢ OBYMA NEPEMEHHBIMU AN20PUMMUNECKY HEPA3PEULUMG.
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2. Jloka3aTeJbCTBO aJITOPUTMUYECKOIl Hepa3pe-
IITIMOCTH

Bynem obo3nauarh depes hy KOHCTAHTHBIH aBTOMAT C OJHUM BBIXO-
JIOM, BCerja Ha BbIXoje Bblmatomuii .

VrBepxkaenue 1. Jlas ao6oz20 ypasuenus S(x1,xa,...,T,) = h cywe-
cmeyem makoe ypasnenue S'(x1,To,. .., xy,) = hg, WMo MHOMCECMEA UL
pewerutl cosnadarom.

lokazaTesbCTBO.

S,

S d0|la*”'_'}am lb1....lbm

Puc. 1. S(z1,z9,...,x,). Puc. 2. S'(x1,x9,...,2p).

[Tycrb cxema S mMmeer m BBIXOJOB a1, G2, . . ., 0y (cM. puc. 1). Torma
h Toxke mMmeeT M BBIXOJOB by, b, ..., by, TAK KAK KOJMIECTBO BXOIOB U
BBIXOJIOB ¥ S u h cosnanator. [Tycrs do(aq,az, ..., aQm,b1,be, ... by) —
TaKoll aBTOMAaT, 9YTO I IIPOU3BOJILHOINO MOMeHTa Bpemenu t > 1 eciun
a;(t) = bi(t) aust Becex i : 1 < i < m , 10 dy B MOMEHT BpeMeHU | BbIJIAET
Ha BbIxoze 0, mHave BBIIAET HA BHIXOAE 1.

Paccmorpum cxemy S, KoTopas mostydaercs u3 cxeM S, aBTOMaToB h
u dg Tak, Kak 1mokasaHo Ha puc. 2. CoOOTBETCTBYIOIINE BXOJIbI aBTOMATA h
U cxeMbl S OTOXKJIECTBJIAIOTCA U ABJIAIOTCA BXoJaMu cxeMbl S’. BbIxombl
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G1,02, . . ., Gy CXEMBI S TOJIKITIOYAIOTCS K OTHONMEHHBIM BXOJIaAM ABTOMa-
Ta dy. Beixoast by, bs, . . . , by, aBTOMaTa h TOAKIIOYAIOTCS K OJTHOMMEHHBIM
BxoJaM aBroMara dy. Beixom aromara dy ecTh BbIxos cxembl S’
Herpyuso Bujersb, uro ypasHeHue S(x1,x2,...,T,) = h uMeeT TO
JKe MHOXKeCTBO perttenuii, aro u S’(x1,xa, ..., xy,) = ho. HelictBurenbHo:
[IyCTh BMECTO MIEPEMEHHBIX T'1, L2, ..., Ty CTOSAT ABTOMATHI C, . . ., Cy. 10-
ria ecsim aBromar S(cy, .. ., ¢, ) 9KBUBAJIEHTEH aBTOMATY K, TO JJIsl JIIOOBIX
BXOJIOB OHU BCEIJIa JIAIOT OJMHAKOBBIH BbIXOM. To ecthb myjist Bcex t > 1 u
i:1< i< mobyner a;(t) = b;i(t). BuaunT /7151 J1IO60rO MOMEHTA BPEMEHH
t > 1 dy Bbigaér na seixome 0. Suauwnt, S'(cq,...,¢,) = hy. O6patHo,
ecm S'(e1,...,¢y) = hg, TO auist JnoGoro mMomenTta Bpemenu t = 1 dy
BBIIAET Ha BhIxoze 0, s moboro Bxoma cxemsl S’. To onpeenenuio as-
TomaTa dy, 9TO BOBMOXKHO TOJBKO ecu Aass Bcex t > 1ui: 1 <1< m
6yaer a;(t) = b;i(t). A aro, B cBOIO OuYepejib, 0O3HAYACT IKBUBAJIEHTHOCTD

asromaroB S(ci,...,¢,) u h, 10 ectb S(c1,...,¢,) = h. YTBepKieHue
JIOKa3aHO.

Vreepxkenne 1 1MO3BOJIieT B JaJbHEAIIEM paccMaTpUBaTh TOJBKO
ypaBHeHust Buia S(r1,22,...,Ty) = hg, TEM CaAMBIM YIIPOIIAsl M3JI0XKe-
Hue.

Cucmemoti a8momammvlx prLGHEHUﬂ C 1 HEU3BECTNHHIMU Ha3bIBaCTCA
MHOZKECTBO M3 711 aBTOMAaTHBIX ypaBHeHHﬁZ

Sl(l‘l,l‘g,...,xn) = ho
52(1'1,1'2,...,.%”) = ho
Sm(arl,acg,...,xn) = ho

Pewenuem cucreMbl aBTOMATHBIX ypaBHEHHI Ha3bIBAETCsS Takoi HabOp
aBTOMATOB C1,C2,...,Cp, KOTOPBII ABJIIETCA PEIIeHUEeM KarKJI0r'o ypas-
HECHUS.

YrBepxkaenue 2. Jas 410000 cucmemv, u3 06Yr a8mMOMAMHBIL Ypas-
HeHUT ¢ 08YMA HEUSBECTNHDLMU

{ Sl(ac,y) = ho
Sa(z,y) = ho

cywecmsyem ypasHerue S (J:,y) = hg ¢ mem orce MHOMHCECBOM peuse-
Hul.
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lokazaresabcTBO.
| e . .
Puc. 3. Si(z,y), S2(x,y).
\Y
. . . | | ° ° °
. — 4
) W \
[ [ 111
MUX MUX
X Y
I A JI.
f t
5 S,
| I
1 1
MUX
[
Puc. 4. S(x,y).

Jlnst yupolneHnusi HOHUMaHUS W3JI02KUM JTOKA3aTEJILCTBO JJIsSl CJIyUast,
KOTJ[a HEU3BECTHBIE X U Y UMEIOT 110 OTHOMY JIBOMYHOMY BXOJY M BLIXO-
ny. Citydait ¢ OOIBIITUM KOJIMYECTBOM BXOJIOB U BBIXOJIOB JIOKA3BIBACTCS
AHAJIOTUIHO.

Onpenenum apromar MU X, KOTOPBIi TOHAI00UTCST HAM He TOJBKO B
9TO# cxeme. ¥ Hero 3 JIBOMYHBIX BXOJa: @, b,c u onmun Boixon d. Eciun B
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IIEPBBI MOMEHT BpeMeHH Ha BXoje ¢ Oyzer 0, To [yist 1060r0 MOMEHTa
Bpemenu ¢t > 1 6yxer d(t) = a(t). Ecan ke B mepBblil MOMEHT BpeMe-
HU Ha BXozie ¢ Oyzer 1, To jyist jto6oro MoMmeHTa BpeMeHu ¢t > 1 Gyzer
d(t) = b(t). Takum obpasom, apromar MUX paboraer Kak IE€peKJIIOUa-
TeJlb, BblJaBas Ha BBIXOJE OJHY M3 BXOJHBIX IOCIeI0BaTeabHOCTEH a(t)
wian b(t) B 3aBECHMOCTH OT TOTO, YTO B IIEPBbIl MOMEHT BPEMEHH IIPUIILIO
Ha BXO/| C.

Ha puc. 3 nokazams! (cxemarudno) cxeMmsl S1(x,y) u S2(z,y). Y Hux
HECKOJIBKO BXOZIOB(CBEPXY) M OJIMH BBIXOJ. BHYTpHM HMX pacIoJaraiorcs
«HEU3BECTHDLIE» ABTOMATEI T U Y, UMEIOIIE KayK/IBbIil [0 JBe TOUYKH O/
KJIIOYEHHsT K CXeMe: BXOJI(CBEpXY) M BBIXOJ(CHU3Y ).

Teneps Gyem crpouts cxemy S(x,y), Kak nokasano Ha puc. 4. S(x,y)
cocTout u3 cxeM Si, Sg u 3 apromaros MUX: MUX,, MUX,, MUX..
Bxomamu S siBIIsIIoTCS BCe BXOBI CXeM S1 1S9, & TaKKe JOIOJIHATEILHBIHA
Bx0/ ¢. Touky BXoma = B S1 coemuHsieM cO BxogoM a aBromarta MU X,.
Touky Bxoma y B S1 coepunsem co BxogoMm a asromara MUX,. Touxy
BXO/la & B So coemumusieM co Bxomom b aBromara MU X,. Touky BXoma y
B Sy coequnseM co BxojgoMm b aromara MU X,,. Boixon asromara MU X,
COEJIMHUM CO BXOJIOM <«HeH3BecTHOI» x. Buixon asromara MU X, coenu-
HUM CO BXOJIOM <«HEH3BECTHOW» ¥. BBIXOI «HEm3BeCTHON» & COEIUHUM
C TOYKaMHM BBLIXOJIA 9TOH HEM3BECTHOH B obomx cxemax S u Sy. Bbixon
«HEN3BECTHOI» Y COeTMHUM C TOYKAMHU BBIXO/Ia 3TOM HEM3BECTHOH B 000-
nx cxemax S u Sp. BoIxon cxeMbl S7 COGIMHUM CO BXOJOM (I aBTOMAa-
Ta MUX,. Boixon cxembr Sy coeaqmanM co BxogoMm b asromara MUX,.
Brixon aromara MU X, saBisiercst BBIXOJOM cxeMbl S. Bxoi ¢ cxembr S
coeMHUM O BxoJamu ¢ apromaros MUX,, MUX, n MUX..

ITycTh HA MECTO «HEM3BECTHOM» T MOJCTABJIECH aBTOMAT €1, & HA MECTO
«HEM3BECTHON» ¥ IIOJICTABJICH aBTOMAT Co. KKaK HECTI0XKHO YBHIETD, CXEMa,
S paboraer cjeayomuM 00pa30M: ecjii B HaYaJbHBI MOMEHT BpPEeMeHU
Ha Bxoj, ¢ npuzger 0, To Bce apromarsl MUX nepekimodarcs Ha cxeMy Si,
u Best cxema S(cp,co) Oyner skBuBasieHTHa cxeme S1(cq,ca). Ecam xe B
HaJaJIbHBIIT MOMEHT BPEeMEHH Ha BXOJ, ¢ TpuaeT 1, To Bce apToMarhl MUX
HepeKIroIarcs: Ha cxeMmy Sa, u Besi cxema S(c1, c2) OyJer SKBUBaJIEHTHA
cxeme Sa(c1,cz). Caenosarensro, S(x,y) = hg Torja U TOJLKO TOIJA,
koryia S1(z,y) = ho u So(x,y) = hg. YTBepKIeHue JOKA3AHO.
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Cro/uTh 33J1a9y peleHnsi aBTOMATHOTO ypaBHEHUs OyJeM K 3ajade
PaCIO3HABAHUA COYETAEMOCTH, AJTOPUTMUYECKAsl HEPA3PENIUMOCTb KO-
Topoit jjokazana [loctom. HamommumM B ueM OHa 3aKJTIOYAETCH.

Bamaga pacnosHaBanus coderaemoctu. llycrs E,, = {0,1,...,
m — 1} — xomeunsiit andasur. Ilycrs Ay, ..., A,y u By,...,Bp-1 —
ciioBa B sToM asidasure. [lanHblii HAOOP CI0B HazoBéM cucremoii Ilo-
cra. O6oznaunm mgannyio cucremy Ilocra T. Cucrema Ilocta nHasbiBa-

eTcsl codeTaeMolt, ec/l CyIeCTBYIOT Takue ii,...,% € K, 9To cj10BO
Ai Ay ..o Ai, A, coBramaer co cinoBoMm By By, ...DB; | B; . [lanuble
i1,...,1, ecTh pertenne cucrembl [locta. KommuecTBo nHIEKCOB B perre-

HUM HE JIOJIZKHO ObITH HyJeBbIM. [locT mokazas, arto mjs joboro m > 1
3aj1a1a COYeTaeMOCTH aJIFOPUTMUIECKU HEpa3penmMa.

O6osnasmM (Epy2)> MHOXKECTBO BCEX CBEPXCIOB HaJ aidaBUTOM
Epio = {0,...,p,p + 1}. O6osnaunm (p + 1) CBEpXC/IOBO, COCTABIIEH-
HOE TOJBKO U3 CUMBOJIA p + 1, a (0)°° CBEpXCJIOBO, COCTABIEHHOE TOJBLKO
n3 cumBoJia 0.

Apromar, umeromuit oxuH BXoJ ¢ andaBuToM Epio M OQUH BLIXOJ,
¢ andasuroMm E, 9, HA30BEM nosmopumenem, €Cau OH JO00E BXOIHOE
CBEPXCJIOBO BHJIA

Pp..pUPP...PIlaPP...Pp... Lo pp...p p+14a, (1)
R

re 0 < iy < p—1u & — npoms3BosIbHOE CBepXCyI0BO U3 (Ep42)>, mpeob-
pasyeT B BLIXOJHOE CBEPXCJIOBO

pPp ...piris ... i (p+1)™ (2)
——
R
I B BBIXOJHOE CBEPXCJIOBO BUJIA
pp ... p(p+1)~ (3)

——
T<R

Curyanuio, Korja HOBTOPUTEb BBLIAET CBEPXCI0BO MOCIEIHEro Buia, Oy-
JleM Ha3blBaTh 0mKa3 6 momenm epemenu T + 1, wim nmpocro omkas.

t-nosmopumenem OyneM Ha3bIBATL TAKO IIOBTOPUTEIIb, KOTOPDIl 1JIs1
Jroboro ciosa Buja (1) He BbLIaeT oTKas, eciau v < ¢, U BblJaeT OTKa3,
ecau v > t.
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O6osnaunm M (x,y) cxemy, n300pazkeHHYIO Ha puc. 5. Y HeE jiBa BXO-
na v1 u vy ¢ andasuramu {0,1,...,p+ 1} u oquH BbIXOK Ug € andaBuTOM
{0,1}. Beixossr v7, vg U V9 «HEU3BECTHON» T HU K Y€MY HE TIOJKJIIOUCHBI.

‘/11 v,
X
v,
l \ar ‘ vy
d, |- MUX
¥ viviu v
\/ \
X Y Y
V4
s | v biy
d2 il d3

Al Vo

Puc. 5. M(z,y). Puc. 6. Pr(z,y).

ApTomar d; paboraer CeayroImM 00pasoM: JIFoboe CBEpXCJIOBO BHUIA

PP...PUPP...D 12PP...P ... L, pp...p p+1 ...,
[ i — —— ——

uo ul u2 Uy

[IOJIAHHOE Ha BXOJI V1, 0TOOParKaeT B BLIXOIHOE CBEPXCJIOBO

pp..-piipp-..p j2pp...p ... jrpp...pp+1 ...,
—_——— —— —— ———r

uo ul u2 Ur

riae jljg .. -jr = ilig . .ir, ecJin Ug(l) 2 D, I/Ijljg .. -.jr = vg(l)ilig e

ecin va(1) < p. v2(1) Gymem Ha3BIBATH TOJCAIHBIM CHMBOJIOM.
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Apromar dy pabGoraer ciaemyiomum obpasom. Ilycrh Ha BXOxm vy HO-
CTYIIJIO HPOM3BOJILHOE CBEPXCIOBO BHa (1).
1) Ecsin tipu 3TOM Ha BXOJIAX U4 U U5 OJHO M TO YK€ CBEPXCJIOBO BHA (3),
TO do Ha BBIXOJIE BblIaeT cepxciaoBo (0)™.
2) Ecii 0/IHOBPEMEHHO BBINOJIHSIIOTCSI CJIEIYIOIIUE YCJIOBHSL:
a) Ha BXOJIE U4 CBEPXCJIOBO

pp...piyiy ... iip+1lp+1 ... (5)
——
R

6) Ha BXOJIe U5 CBEPXCJIOBO

pp...p gy . jipFlp+1 ... (6)
—_——
R

B) il = i,
r) ecan va(1) > p, o i), = jI, mias Bcex n oot 1 J0 s

1) ecam v2(1) < p, To Ji = va(1)

e) ecim va(1) < p, To 4y, = j},,q Juisg Becex noor 1 g0 s — 1,
TO do Ha BBIXOJIE BblJIaeT cepxciaoBo (0).
3) B unbix ciayvasx ds Ha BBIXOJIE BBIIAET JIIO00E CBEPXCIOBO, Kpome (0)>.
Yreepxkaenue 3. Ecau asmomam ¢ AGAAEMCA L-NoSMopumenem, mo
napa agmomamos (¢, c) asasemcs pewernuem ypasuenus M(z,y) = ho (%
nepeomy ¢ d00aBAAOMCA 3 HECYULLCMBEHHDBIT 6bIT00A, KOMOPHLE 6 CLEME

nukyda ne nodcoedunsomesa (cm. puc. 5)).

HoxkazaresberBo. [TycTsb Ha BXOJ v1 TOJAN TPOU3BOJILHOE CBEPXCIIOBO,
npejcrasuM ero B Buje (1).

1) Ecim 7 > t, To oba aBroMara Ha MecTax & W Y BBLIAJYT OTKa3. B
9TOM CJIydae Ha BXOJaX U4 U U5 OyJeT cBepxcsioBo Buja (3), u Torma da
BBIJACT Ha BBIXOJE CcBepxcsioBo (0)%°.

2) Ecom r < t m v9(1) > p, To Ha BXOJaX v4 U V5 OYJIET CBEPXCJIOBO

pp...piriz ... i, p+1p+1 ... (7)
—_——
R

Heci10:KHO IpOBEPHUTH BBINOJIHEHNE BCEX YCIOBHIA citydast 2) U3 onpe/iese-
HUsT aBTOMaTa dg, IpU KOTOPOM dg BBLIACT Ha BbIxoje cBepxcsioBo (0)%.
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3) Ecoim r < t mva(1) < p, 10O Ha BXOsIE v4 OymeT cBepxcaoBo (7), a Ha
BXOJIE U5 CBEPXCJIOBO

pp...p va(l) iy i ... i1 p+1p+1 ... (8)
——
R

Heci10:KHO IpOBEPHUTH BBIIIOJIHEHNE BCEX YCIOBHIA Citydast 2) U3 onpe/iesie-
HUsT aBTOMaTa dg, IPH KOTOPOM d2 BBIJACT Ha BbIXoJe cBepxcyioBo (0)%°.

Urak, dy BO Bcex cirydasix Ha BbIXOjle Bblaer cepxcioso (0)*°. 3ua-
9UT apa aBTOMaToB (¢, ¢) sBisiercs perienneM ypasaerust M (z,y) = hg.
VYTBep:KIeHne T0KA3aHO.

YrBepxkaenue 4. Ecau (c1,c2) ecmov pewenue ypasnenus M (z,y) = hg,
Mo A8MOMAMYBL ¢ U Co ABAANMCA NOSMOPUMEAAMU (€1 ABAAEMCA NO-
BMOPUMENEM OAA CBOE20 GHTO0A Vy).

HokazareabcTBo. Ilockonbky (c1,¢2) eCcThb pelieHue ypaBHEHUs
M(z,y) = hg, To upu mobom ceepxcioBe (1) Ha BXOJe CXeMbI aABTO-
mar dy Ha BBIXOJIE JIOJKEH BbLIaTh cBepxciaoBo (0)°°. 3HauuT, HA BbI-
X0jle €1 JOJKHO ObITh cBepxcioBo (5), miam csepxcioBo (3). Ilpesmosto-
JKUM, 9TO €] Ha BXOIHOM cBepxciose (1) Bener cebsi He Kak MOBTOPHU-
resib. Toryia Ha ero BIXOJie MOYKeT ObITh TOJIBKO CBEPXCyIoBO (5) (npuiem
iy iy ... il # i1 42 ... i), HOCKOJIBKY B OCTAJIbHBIX CJIyYasX €1 BEJET
cebs1 KaK II0OBTOPUTEJIb. ByieM 4, Ha3blBaTh 7-HbIM BXOJHBIM 3JIEMEHTOM,
a i), — N-HbIM BBIXOJHBIM 3jieMenToM. Eciu i), # iy, To GyjieM rOBOPUTD,
4YTO aBTOMAT €] OOMAHBIBACT B N-HOM 3JIEMEHTE, €C/I S < T' — aBTOMaT C|
COKpAIIIAeT, eC/I S > 7' — aBTOMAT ¢ YJJIMHAeT. Ecam /1 BeeX BXOIHbBIX
CBEpPXCJIOB aBTOMAT €] He OOMaHBLIBAET, HE COKPAINAeT U He yIIHHSIET, TO
OH SIBJIAETCSI TIOBTOPHUTEJIEM.

Amnanornuno, Ha BBIXOJIE Cg JIOJIZKHO OBITH cBepxcJioBo (6), nim cBepx-
caoo (3). IIpemonozkum, 4To ¢ Ha cBepxcioe (1) Bejer cebst He Kak
noBTOpUTEb. TOr/IA HA €r0 BBIXOJE MOXKET OBITh TOJLKO CBEpXCJI0BO (6)
(upuuem ji j5 ... ji # 1 J2 -.. jr), HOCKOJBKY B OCTAJIbHBIX CJIyYasiX C2
BeJieT cebs Kak MOBTOPUTE/Ib. ByleM j, HasblBaTh N-HBIM BXOIHBIM 3JIe-
MEHTOM, & j,, — M-HBbIM BBIXOJHBIM 3jeMeHTOM. Eciu j/, # j, To Gyaem
IOBOPUTD, YTO aBTOMAT Cy OOMAHBIBAET B 71-HOM 3JIEMEHTE, eCJIi § < T —
aBTOMAT Cy COKPAIAET, €I § > T — aBTOMAT Cy yJJIMHsET. Bcam mis
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BCEX BXOJIHBIX CBEPXCJIOB ABTOMAT Co HE OOMAHBIBAET, HE COKPAIIACT U HE
VIJIUHSIET, TO OH SBJISIETCS] IOBTOPUTETIEM.

1) Hu jyist KaKoro BXOJHOIO CBEPXCJIOBA ABTOMAT Co HE MOXKET 0OMa-
HYTb B IIEPBOM 3JIEMEHTE, NHAYE B CJIydae KOTJla B HAYAJE CTOUT TOJICA/I-
HOII CUMBOJI, He IIPOMJIET yCJI0BUE 2;L) ompejiesicHusT aBToMaTa do.

2) Eciin aBromar cp He MOXKeT 0OMaHyTh B n-HOM 3JjieMeHTe (n < §)
HU JIJIsI KAKOT'O BXOJIHOTO CBEPXCJIOBA, TO ABTOMAT €| TOYXKE HE MOYXKET 00-
MaHyTb B N-HOM 3JIEMEHTE HU JIJIsi KAKOTO BXOHOIO cBepxcioBa. [lpesmo-
JIOXKUM, 9TO 3TO HE TaK W JjIsI KAKOTO-TO BXOJHOT'O CBEPXCJIOBA aBTOMAT
¢1 OOMaHbBIBAET B NM-HOM 3JIEMEHTE, i, # ip. IlyCThb 1O/ICAIHOIO CUMBO-
Jla HeT, Torja j, = in. A B cOOTBeTCTBUM C ycjoBueM 2e) aBroMara da
umeeM j,, = i,. Urak, j,, = i, # ip = jn. [Homyuaercs, 4ro ms JaH-
HOT'O BXOJIHOTO CBEPXCJIOBA aBTOMAT Co OOMAaHBIBAET B N-HOM 3JIEMEHTE.
IIporuBopeune.

3) Ecim aBromar ¢; He MOXKeT OOMAHYTb B N-HOM 3JIEMEHTE HU JIJIsI
KaKOI'0 BXOJIHOI'O cBepxciioBa (n < s — 1), To aBTOMAT ¢ He MOXKeT 0OMa-
HYTb B .+ 1-OM 3JIeMEHTe HHU JIjIsT KAKOT'O BXOJHOTO cBepxcioBa. [Ipesmo-
JIOZKUM, 9TO 9TO HE TaK U JJIsI KAKOI'O-TO BXOJIHOTO CBEPXCJIOBA aBTOMAT
2 OOMaHbBIBaeT B N+ 1-0M s/1eMente, j;, | # jn41. IlycTh B Hauae cTonT
HOJICAJIHON CUMBOJI, TOTJIA Jp+1 = 4. A B COOTBETCTBHU C yCJIOBHEM 2€)
aBroMaTa dy mmeeM j,, ;= i, Urak, i, = jl . # jnt1 = iy. Homyda-
€TCsl, 9TO JIJIs JIAHHOTO BXOJIHOTO CBEPXCJIOBA ABTOMAT €] OOMAHBIBAET B
n-aHoM ajiemente. [IporuBopedne.

U3 nyukros 1), 2), 3) ciejyer, 9T0 aBTOMATHI ¢] U Co He MOTYT 00Ma-
HBIBATHb HU B KAKOM 3JIEMEHTE.

[Tpeamomokum, 9TO aBTOMAT €y MOXKET COKpaIiaThk. 1orma, B COOTBET-
cTBHU ¢ ycjioBusivu 2a) u 26) aBromata da, ¢1 ToxKe cokparaer. [lycTs B
HavaJe CTOUT IOJCAIHON CUMBOJI, U i # is. IIOCKOJIBKY aBTOMAT €| HE
MOKET OOMAaHBIBATH, TO z; = 1s. Bopixomur, 910 z; 2 4§, W HEe MPOXOIUT
ycsioBue 2B) aBromata dp. IIporuBopeune.

[IpemmosokuM, ITO aBTOMAT €] MOXKET COKpAIaTh. 10Ta, B COOT-
BETCTBUU C ycJoBusiMu 2a) u 26) aBromara dg, ¢ TOXKe coKparaer. [Ipo-
THUBOPEYHE.

[IpemmoioKuM, ITO aBTOMAT Co MOXKET YJJINHSATH. 10r/ia, B COOTBET-
crBum ¢ yciousiMu 2a) u 26) apromara dg, ¢; Toxke yjuHsieT. [lycTh B
HaYAJIe CTOUT MOJICAJIHOI CUMBOI, 1 4, # j| 1. IloCKOIBbKY aBTOMAT | He
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MOZKeT OOMaHbBIBATH, TO 4. = i,. BBIXOAUT, UTO 4. # j| | W HE BBIIO/IHSI-
ercst ycaoBueM 2e) apromata dg. IIporuBopedne.

[Tpeanonoxkum, 9TO aBTOMAT €1 MOXKeT yJIUHATL. Torja, B cooTBeT-
cTBUM ¢ ycaoBusiME 2a) u 26) aBromata dg, ¢y TOXKE MOXKET YJJIMHSITH.
IIporuBopeune.

ITockosibKy aBTOMATBI €1 M Cp HE MOTYT HU OOMaHbIBATh, HU yKOpPa-
YUBaTh, HU YJJINHATD, TO OHU ABJISAIOTCS OBTOPHUTE/ISMU. Y TBEPK/JICHUe
JIOKa3aHO.

[Tycrs nana npoussosbHast cucrema Ilocra T (B, ={0,1,...,m—1} —
KoHeuHblit andasut, Ag,...,A,_1 u By,...,B,_1 — cioBa B 3T0M aida-
BHTE).

[Toctpoum no meii cxemy Pr(z,y), usobpaxennyio Ha puc. 6. Y
Pr(z,y) asa Bxoma: v ¢ andasurom E,io = {0,1,...,p+ 1} u vy ¢
neonuHbIM asidasuroM Fo = {0,1}. V Pr(z,y) oJuH JBOMYHbIHA BBIXOJ C
andasurom Fy = {0,1}. Boixon vy «Hen3BecTHOi» & HUKYJA He HPUCO-
eJIMHEH.

ABTOMAaT d3 OCYIIECTBIIACT CJIEAYIONUE TPOBEPKU:

1) IIposepsier, 9TO Ha BXOJL Vg MOJIAETCS CBEPXCJIOBO BHJA

upp...pwpp...p ... Lwpp...pp+1lp+1 ...
—— —— ——

[Asy | [ Ay | [As |

Ry
2) IIposepsiet, 4TO Ha BXOJ| Vg IIOJAETCSI CBEPXCIIOBO BH/JIA

npp.--.p jepp.-..p ... jspp...op+1lp+1 ...
—— —— ——

|Bjy | | B, | |Bjs]|

Ro

3) IIposepstier, uro Ry = Rs
4) HpOBepﬂeT, qTo Ai1Ai2 e AiT = le Bj2 NN Bjs
5) CepxcsioBo BH/Ia (3) HE JOIKHO IOSIBUTHCS Ha BXOJE Vs (TO €CTh
€CJIM Ha MECTe Y CTOHUT IIOBTOPHUTENb, TO Y He BBLIAET OTKA3 JI0 MOMEHTA
BpeMenn Rj).
6) CepxciioBa Ha BXOJAX Us U U7 COBIAIAIOT.
Ecim pesysnbraThl BCeX IPOBEPOK IIOJIOXKHUTEJIBHBI, TO d3 Ha BBIXOJE

BblaeT cBepxcsioBo (0)°°. Uuade BbimaeT Jioboe Apyroe CBEPXCJIOBO.
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YrBepxkaenue 5. Cucmema Hocma T couemaema mozda u moavko mo-
2da, K020a uMeem PEUWEHUE CUCTEMA YPABHEHUT

{ M(‘T?y) = ho
Pr(z,y) = ho

HokazareabcTBo. Ilycts cucrema Ilocta T coueraema u e€ perneHuem
SABJISIETCS HADOP MHIEKCOB 1119 . . . iy

IIycts aBTOMAT €] paboTaeT Kak 7-IMIOBTOPUTED JIjIs BXOJAA U] U BBIXO-
Jla U4, & Ha OCTAJBHBIX TPEX BBIXOJAX BBIJIACT CJIEC/LYIONINE KOHCTAHTHBIE
[IOCJIE0BATEILHOCTU: HA BBIXOJIE Vg IOCJIEI0BATE/ILHOCTD

Uupp...pwpp...p ... Lwpp...pp+1lp+1 ...
—_—— S~ ——
[Aiy | |Ady | ||

R

Ha BBIXO/IE Vg IIOCJIeI0BATEJILHOCTD

upp...pwpp...p ... Lwpp...pp+1lp+1 ...
—— —— ——
|B [Bis |

R

i1l | Biy. |

Ha BBIXO/I€ U7 IIOCJIEA0BATEJIbHOCTD

pPp...pi1ig ... % p+1lp+1 ...
——
R

[Tycrs aBTOMaT C9 siBiIsieTcst T-noBToputeseM. Torma (c1,c) siBisier-
cst perterneM ypasHenusi M (z,y) = hg 1o yreepxkeruio 3. Kpome Toro,
[POXOJAT BCE NPOBEPKH y aBroMara ds. 3Ha4duT, (c1,c2) SIBISIETCS Pellle-
HueM u ypasuenust Pr(x,y) = hg.

Ob6paTHO, TyCThb CHUCTEMa, aBTOMATHLIX YDABHEHUII MMEET DerieHue
(c1,¢2). Torma mo yrBep:kieHuio 4 co siBjsieTcst noBropureaeM. Kpome
TOr'O, JIOJIZKHBI BBIIOJHATHLCS BCe NIPOBepKH aBToMaTa d3. IlycTh Ha BbI-
XOJle Vg TOCJIEJI0BATELHOCTD

Upp...pwpp...p ... L,wpp...p p+1lp+1 ...,
—_—— S~ ——
|A [Aiy | |Ai.|

R

ill
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Ha BBIXO/I€ Vg IIOCJIEAO0BATEJIbHOCTD

npp--.-p jepp.-..p ... jspp...op+1lp+1 ...
—— —— ——

[Bjy | [Bjo | |Bjs |

R

Jlpyroro BuJa 3TH IOCJIEIOBATEILHOCTA OBITH HE MOIYT, YTOOBI BBIIOJI-
HsJIUCHh TTpoBepku 1 n 2 aBTomara dz. Bo3aMmoxkeH ouH u3 Tpex CIydaes:

1) Ilpeamonoxum, 91o iy iy ... i # j1 j2 ... Js. Beam va(1l) = 0,
To 10 ompejtesiennto apromara MUX vg = vg. A MOCKOIBKY Co SIBJISIETCSI
MIOBTOPUTEJIEM U B IIPOIECCE PabOTHI CXEMBI Co HE JIOJIXKEH BBIIATh OTKa3
(mpoBepka 5 aBromara ds3), TO Ha BBIXOJE aBTOMATa Co OyJIeT CBEPXCIIOBO

pp...piLiy ... 4 p+1p—+1 ... 9)
——
R
Ecimu xe vy(1l) = 1, To no onpenesennto apromara MUX vg = vg. A

[IOCKOJIBKY Co SIBJISIETCS IOBTOPUTEJIEM U B MIPOIECCE PADOTHI CXEMBI Co HE
JIOJIZKEH BBIJIATH OTKa3 (IpoBepka b aBromara ds), TO Ha BBIXOJIE aBTOMATa
co OyIIeT CBEPXCJIOBO

Pp...pj1je ---Js p+1lp+1 ... (10)
——
R

Cxema Pr(z,y) mocTpoeHa TakuM 06pa3oM, YTO aBTOMAT €] HE MMeeT HI-
KaKo# nH(OPMAIUK O BXOJE V9. SHAYUT, €0 MOBEICHUE HUKAKIM 06pa3oM
He 3aBHCUT OT CBEPXCJIOBa Ug. IIycThb aBTOMAT ¢ Ha BBIXOJE U7 BBLIAET
csepxcsoBo (9). Torma ecim va(1) = 1, To Ha vs Gyaer ceepxcioBo (10).
A TOCKOJIBKY 41 %9 ... ip # J1 Jo ... Js, TO U5 F# U7, U 3HAUUT HE OyjIeT
BBIIOJIHATLCA IIpOBepKa 6 aproMara ds. Ecinm ke aBToMaT ¢ Ha BBIXOZE
v7 BBIJAET J11060€e JIpyroe cBepxcsioBo, ormaHoe or (9), a va(1) = 0, To Ha
vs Gyzaer cepxcsioBo (9). U onsars vs # v7. [losmydaercst, To 661 aBroMar
€1 HI BBLIAJI Ha CBOEM BBIXOJE U7, HAIJETCS TAKOH BXOJ, CXEMBI, YTO HE
OyJIeT BBIOJTHATHCA MpoBepKa 6 aBromaTa dz. B aToM ciytae Ha BBIXO-
Je cxeMbl OyzieT cBepxcioBo, orimanoe or (0)*°. To ecrb manHas mapa
aBTOMATOB (C1,Co) He SIBJSIIOTCS pelenneM ypasaenust Pr(z,y). Iporu-
BOpeune. 3HAYHT, 3TOT CJIydail He BO3MOXKEH.
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2) Ilpeamonoxum, 9ro ¥ = s = 00. B 9TOM ciIydyae aBroMar ¢ paHo
WJIM TO3JIHO JIOJIZKEH BBIJIATH OTKAa3 (Tak KaK He ObIBAET ABTOMATOB C
HECKOHEYHON NaMsAThIO), U Oy/eT HapylleHa OpOoBepKa 5 aBromaTa d3.
Torya Ha BbIXOsIe Pr Gyzser mnocsegoBarebHOCTb, orandaas ot (0)°°, u
(c1,¢2) He OymyT pemenneM ypasuenusi Pr(x,y) = hg. IIporusopeune.

3) Ocraercst mocsieiuuit caydaii — iy io ... iy = j1 Jo ... js. OTCrOIA
1 u3 npoBepku 4 aBromarta dg ciemyer, 9To cucrema Ilocra T coderaema.
VYTBep:KIeHne T0KA3aHO.

YT1BepxkaeHue 6. /[aa 210000 cucmemor [locma moorcho xonempyxmue-
HO MOCMPOUMD ASMOMANMHOE YPASHEHUE C 08YMA HEUSBECTMHBLMU, KOMO-
poe bydem umems PEWEHUE eCAU U MOALKO ECAU UMEE, PEULEHUE COOM-
semcmeyrowasn cucmema Ilocma.

okazareabcTBo. [Iponssosbnas cucrema [locta 1' coueTtaema Torma u
TOJILKO TOTJ[a KOTJIA MMEET PEIlieHne CUCTeMa,

M(‘T?y) = hO
PT(x7y) = hO

(mo yrBepxkaenuto 5). [dasee, jyist 9T0i CHCTEMBI CYIECTBYET ABTOMAT-
HOe ypaBHeHue St (x,y) ¢ JByMsl HEU3BECTHBIMU, KOTOPOE UMeET pellleHne
TOIJIa U TOJILKO TOTJA, KOIJIa U cucTeMa (110 yTBEPXKICHUIO 2). 3HAYWT,
ypasHenue S7(x,y) UMeeT PellleHre TOrIa U TOJBKO TOIJIA, KOIjla CUCTeMa
ITocta T coueraema. YTBep:KJieHUE JIOKA3AHO.

dokazareabcTBo Teopembl 1. IIpeamosokmMm, UTO ajJrOpPUTM CyIIe-
cTByeT. Torna ¢ MOMOIBIO YTBEPKIeHNs 6 MOIb3YsICh TUM aJITOPUTMOM
MBI CMOT/IX OBI peruTh KoMOumuHaTopuyio mpobsemy Ilocra. IIporusope-
que.

Bameuanmne. Heciioxkno 3ameruts (cM. puc. 4, puc. 5 u puc. 6), 910 B 10~
JIy4eHHOM ypaBHenun St(x,y) He Oyuer obpaTHbIX cBs3eil. CieoBaresib-
HO, 33J1a9a PellleHnst aBTOMATHBIX yPaBHEHUIl ¢ JBYMsl HEU3BECTHBIMU 03
006paTHON CBS3M TOXKE AJITOPUTMUYECKN HEPa3PEIIMA.
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