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1. B. Kyuepenko

B pabore mipoiokaeTcs UCCIeIOBaHIE CTPYKTYPhI MHOYKECTBA,
00pATHMBIX KJIETOYHBIX aBTOMATOB B KJIACCaX OYIEBBIX KJIETOTHBIX
asromaro (BKA). YeranosiieHo, 9o B Ki1acce nsyMepHbix BKA ¢
JBYXCJIOMHBIM HEJIMHEHHBIM MIabJIOHOM COCEICTBa CBOICTBO 00Opa-
TUMOCTHU ajiropuTMudecku paspermumo. g knacca BKA, wemn-
HEHHBIN MAabJIOH COCEICTBA KOTOPBIX OTJINIAETCS OT JIBYXCJIOHHOTO
He 6osiee, ueM Ha 17 BEKTOPOB, JIOKa3aHA HEPA3PEIINMOCTH CBO¥-
crBa obparumoctu. Jjist Kiacca ciouctbix BKA ycranosiiena pas-
PEIIMOCTD CBOWCTBA OOPATHMOCTH.

JlBymepHbIe OysieBbI KJIETOYHBIE aBTOMATHI 00PA3yIOT IMPOCTEHIITNit
«TEXHUYECKN PeaIM3yeMblil» K/ace KieTodHbix aBroMaros ([1], [2]). Oa-
HUM U3 HanbOoJIee BaXKHBIX TIOJKJIACCOB B HEM SIBJISIETCSI MHOYKECTBO 00pa-
TuMbix BKA,| KoTOpble XapakTepusyroTcst TeM, YTO B Iporecce ux (pyHK-
[IUOHMPOBAHUS HEe MPOUCXOAUT MOTepH WHAMOPMAIUU. DT 00HEKTH NMe-
10T MHOI'O NPUJIOZKEHUil, B TOM YHCJIe B BOIPOCAX 3aIlUThIl HHMOPMAIHH.

Kak 6bL7I0 yCTAHOBJIEHO ABTOPOM, HAJIMYME AJTOPUTMA JIJISl PACIIO-
3HaBaHus CBOMCTBa obparumocTn BKA 3aBucuT 0T pasMepHOCTH MHOXKE-
CTBa sTUeeK. 3aJ/1a9a PACIO3HABAHUS CBOCTBA OOPATUMOCTH OJJHOMEPHBIX
BKA, 3ajianabIx mabJIOHOM COCEJICTBA U JIOKAJIbHON (bYHKIMEl 1mepexo-
nos (JIDIT), anropurmudeckn paspemmma. st [BYMEPHBIX (M MHOIO-
mepubix) BKA sra 3aa4a yxke He siBisiercs: paspemmmoii [5]. Bosee jie-
TAJbHBIA aHa/JN3 paccaoeHus Kjacca aByMepHbix BKA Ha mojkimaccs
o npunasyiekuoctu ux JIPII x Hekoropomy kiaccy Ilocra, mposemen-
HBI aBTOpOM B pabore |6, MO3BOINIT OYEPTUTH MHOYKECTBO HETPUBHAJIb-
HbIX obpaTtuMbix BKA. Okazajoch, 9TO B MOJIKJIACCAX U3 ITOIO PaCC/IO-
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enust jubo Her obparumbix BKA, ymbo Bce Herpunasibabie BKA obpa-
TUMBI, OO CBOCTBO obparuMmocTu He pasperniumo. Hanbosee GesHbrit
U3 HepaspenmMbIx ciaydaeB — Kjaacc BKA ¢ camonpoiicreerabivu JIOIT.
Bce ocrasibable «HEpa3penimMbie» KJIACCHI COJIEPXKAT €ro B KAUeCTBE TOJI-
MHOXKECTBA.

NsBecrHo, uTo m100y1o OyiieBy (DYHKIMIO MOXKHO €JIMHCTBEHHBIM 00-
pasoM mpeJicTaBuTh B Bujie nojmHoma Keraskuna. [lpu ucciienopanun
BKA ectecTBeHHBIM 06pa3oM BO3HHKAET BOMPOC O CBSI3U CBONCTB CTPYK-
typol onnaoMa 2Kerankuna JIOII ¢ «rmobanmbabiMuy cBoiicTBamu BKA.
[Moaxon x nuccrenoBanmio o6paruMbix BKA ¢ mosuim u3ydenust moaImHo-
ma Kerankuua JIOII mpomeMoHCTpUPOBAI CBOIO ILIOJOTBOPHOCTH B pa-
6ore |3], rye 6bLT KOHCTPYKTHBHO MOCTPOEH KJace obparumbix KA, Mori-
HOCTH KOTOPOI'O JIOCTATOYHA JJIsl TOJyUYeHUsT aCUMIITOTUKHU Jiorapudma
qucyia obparnmbix BKA. B npejaraemoit pabore poiozKaeTest necie-
JIOBaHME CTPYKTYPBhI MHOXKECTBa ODPATHMBIX JBYMEPHBIX OYJIEBBIX KJle-
TouHBbIX aBTOMaTOB. ChOpMysIIpyeM OlpejieieHrs, HEOOXOIUMBbIE JIJIst U3~
JIOKEHUSI TTOJIyIeHHBIX PE3yJIBTaTOB.

PopMasbHO KJETOYHBIH aBTOMAT O IPEJICTABISET U3 ceds deTBep-
ky suga (Z¥, E,,V,¢), tae ZF — coBokymnnocTh BeexX k-MEPHBIX BEKTO-
POB C IHEeJIOYNCIeHHBIME Koopjauuartamu, E, = {0,1,...,n — 1}, V =
{v1,v2, ...,V } — yuOpsizioueHHbIH HAGOP PA3JINYHBIX HEHYJIEBBIX BEKTO-
pos u3 ZF, ¢ 1 (E,)™ v E,, ©(0,0,...,0) = 0. DieMeHTH MHOKECTBa
7F wazpBatorcst staeiikamu, F, — cOCTOsHUSIMI stieek, 0 — COCTOSIHHE
rokosi. IIpu momoru mabsiona cocecrBa Vo KaxKIol siueiike o CTABUTCs
B coorBercTBre HabOp BekTOpoB V() = {o, v + vy, ¢ + v, ..., + vpy },
KOTOPBIil HA3BIBAETCSI €€ OKPECTHOCTHIO. DYHKIHS ( HA3BIBAETCSI JIOKAJIb-
HOI (pyHKIHEH [ePexXo/I0B KJIETOYHOrO aBToMara. KjeTodHblit aBToMar,
YUCJIO0 COCTOSTHUI STIeHKN Y KOTOPOrO PABHO 2, HA3bIBAETCsT OYJIEBBIM KJle-
TOYHBIM ABTOMATOM.

Oyukiun g : ZF — E, maseaorcs cocrosumsvu KA, mmozke-
CTBO BCEX COCTOSHUIT 0DO3HAYAETCH Uepe3 EnZk. OcHoBHast (pyHKIUST
mepexonoB P zamaerca kak oTobOpaskeHNe MHOXKECTBA BCEX COCTOSTHUM
KJIETOYHOrO aBroMara o B cebsi, npuueM ecau g = P(g’), o g(a) =
o(d'(a), g (a + v1), ¢ (@ + v2),...,9 (a + vy,)). Cocrosiame KIETOIHOTO
aBTOMAaTa, B KOTOPOM TOJIBKO KOHEYHOE YUCJIO sST9€eK HAXOJUTCS B HEHY-
JIEBOM COCTOSTHUH, Ha3bIBAeTCsI KOH(MUTy parueii. Kjierounblii aBromar, oc-
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HOBHasi (DYHKIIUS TIEPEX0/I0B KOTOPOI'0 MHBEKTUBHA Ha MHOXKECTBE BCEX
KOH(UTYpaInil, Ha3bIBAETCST OOPATIMBIM.

Pazobnem mnosmaom 2Kerasikuaa JIOKaJIbHON (QYHKIINKM TEPEXOIOB
BKA B cymmy mByx ciaraeMbix ¢ = @1, + pp. B cimaraemoe ¢ BbIHECEM
BCe JIMHEWHBIE cjlaraeMble (o, B CJIaraeMoe @ p — CJIAraeMble CO CTEIeHbIO
6O0JIBIIIE eIMHUTIBI. BhIJIe/ MM MHOYXKECTBO TIEPEMEHHBIX, OT KOTOPBIX CYIIIe-
CTBEHHO 3aBUCHUT Y p, U C(ODOPMHUPYEM U3 COOTBETCTBYIOIIMX UM BEKTOPOB
mabJ/IoHa COCEJICTBA HOBBIN MmabsioH cocegcTBa Vp. Illabion cocencrsa
Vp HazoBeMm HemHelHbIM mabJji0HOM cocelicTBa BKA o.

Pacemorpum okpectHocTs Hysesoit sideiitku V(0) asymeprnoro BKA
0. ObozHaunM 4depe3 S MHOXKECTBO HEJMHEHHBIX CIAraeMbIX JIOKAJIbHOMN
dbyuxmn nepexosios . Beegem orobpaxkenue W : S +— V(0), crass-

mee B COOTBETCTBUE KOHBIOHKIIMU T4, * Ljy * ... T MHOXKECTBO HAYECEK

1
{0+w;,,0+v,,...,0+v;, }. Byaem HasbIBaTh 1By MepHBIl OHHADHBIIT Kile-
TOYHBINH aBTOMAT CJIOMCTBLIM, €CJIM HafiJleTcss HeHyseBoil BekTop v € 72,
TaKoil 4To Jy1d Jiroboro HesmHeitHoro ciaaraemoro JIQIT ¢ MHOXKeCTBO sive-
€K, COOTBETCTBYIOIINX IT€PEMEHHBIM, B HETO BXOJIAIINM, apaslyIeIbHO V;

To ectb Va € S Vv, vy € W (a) Bomosmeno (v — v2) || v.

TeopeMa 1. B xaacce caoucmoulx (96ymepﬂmx 5:1/./L€6’1)L.’I} KAETMOYHOIT A6~
MoMamos ce0licmaeo 06pamUMocmu an2opummMuvecru paspeuumo.

JlBymepHbIi 11107100 cocecTBa V OylieM HAa3bIBATE JIBYXCJIOMHBIM, €C-
JIX CyHIECTBYIOT JIBE TapaJljie/ibHbIe IpsMbIe [ U lo, TAKHE UTO BCE TOUKHU
u3 MHOxkecTBa V/(0) sieskar Ha 9THX HPSAMBIX. ABTOPOM GbLI yCTaHOBJIEH
CTIETYIONNN Pe3yJIbTaT.

Teopema 2. B kaacce 08ymeproir OYAEGHLL KAECTNOYHBIL ABMOMAMOE C
0BYLCAOTUHDIM HEAUHETHBM WADAOHOM COCCICMBa C8OTUCMEO 06PAMUMO-
CMU GA20PUMMUNECKU PA3PEWUMO.

ABTOPOM YCTAHOBJIEHO, UTO «T00ABICHUE» B JIBYXCJIONHBIN HeJIMHEH-
HBI 111a0JIOH COCEJICTBA BCEIO HECKOJIBKUX BEKTOPOB MOXKET CYIIECTBEHHO
YCIOKHUTD YCTPOiicTBO Kiaacca obparnMbix BKA ¢ stum mabiaonom. /IBy-
MEpHBIH 11abjIoH coceJicTBa V' OyIeM Ha3bIBaTh S-JIBYXCJIOMHBIM, €CJIM B
HEM CYIIEeCTBYeT MoJiHabop Vs u3 He OoJjiee, YeM S BEKTOPOB, TAKOH 4UTO
mabson V/Vy sBiisieTcst JBYXCJIOMHBIM.
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Teopema 3. B xaacce d8ymeproir OYACBHT KACMOUHDIT GEMOMAMOE C
17-06yxcaotinpm HesuHeiHbLM WabAOHOM COCedcmEa ceoTCmBEo 06pamu-
MOCTNU GAROPUMMULECKU HEPA3PEUUMO.

ABTOp BBIpaXKaeT 6JAroMapPHOCTH CBOEMY HAYYHOMY DPYKOBOJIUTEIIO

akazieMuky Kynpseiesy B. B., 6e3 momomnu u momiepKKun KOTOPOro pe-
3yJIBTATHI, COCTABJISIONINE COJIEPXKAHNE JIAHHON PabOThI, HE CYIIECTBOBA-
Jii OBI.
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