KoHeYyHbIN aBTOMAT

W

Kon%lqﬁblﬁ aBTOMl:alT (KA) — (B Teopuu

AJITODUTMOB) — MaTeMaTudecKas aGCTPAKIIUs, x€X |geg yEY
MOJIeJIb JUCKPETHOI'O YCTPOMCTBA, MMEIOIIErO OLUH
BXOJI, OJ{IMH BBIXOJ] M B KAXK/IbIi MOMEHT BPDEMEHHU
HaXOJAIIErocs B OJTHOM COCTOSHUM U3 MHOKECTBA AGCTpaKTHBI aBTOMAT
BO3MOXHBIX. SIBJIA€TCA YACTHBIM CIydaeM

abCTPAKTHOIO INCKPETHOTO aBTOMATA, YMCJIO BO3MOKHBIX BHYTPEHHMX COCTOSIHUI

KOTOPOI'O KOHEYHO.

[Tpu pabore Ha BxoA KA mocTynarT Iocjie/ioBaTeIbHO BXOHbIE BO3JIEUCTBHUSA, a HA
BbIXO7ie KA ¢popmupyer BoIxogHbIe CUTHAJIBI. OOBIYHO I10JT BXOAHBIMH BO3/I€HCTBUSIMU
MPUHUMAIOT I10/1avy Ha BXO/l aBTOMAaTa CUMBOJIOB O/THOTO ajidgaBuTa, a Ha BhIxo KA B
rporiecce paboThI BBIIAET CUMBOJIBI B OOIIIEM CJIydae JIpyroro, BO3MOKHO JaKe He
IepeceKarlerocs co BXOAHBIM, ajipaBUTA.

IToMMMO KOHEUYHBIX aBTOMAaTOB CYIIECTBYIOT U OecKoHeuHbIe AUCKPETHBIE aBTOMATbI —
aBTOMAThI C OECKOHEUHBIM YK CJIOM BHYTPEHHHUX COCTO}IHI/IfI, HaIlIlpuMep, MalllyHa

ThropuHra.

HepexozL N3 OAHOI'O BHYTPEHHET'O COCTOAHUA KA B APYTo€ MOXKET IIPOUCXOOUTH HE
TOJIBKO OT BHEIITHETO BOBI{QFICTBHH, HO B CaMOIIPOKU3BOJIBHO.

PaznuyaroT geTepmuHupoBaHHble KA — aBTOMAThI, B KOTOPHIX CJIEAYIOIee COCTOSTHHE
OTHO3HAUYHO ONpeesIsAeTCS TEKYIIIUM COCTOSTHUEM U BBIXO/I 3aBUCHUT TOJIBKO OT
TEKYIIETO COCTOsTHUS U TEKYIIETO BXO/la, U HeJleTepMUuHupoBaHHble KA, ciienyrolee
COCTOSTHHE Y KOTOPBIX B 00IIIEM CITydae HEOIPEIEIEHHO U, COOTBETCTBEHHO, He
oIpeziesIEH BBIXOHOM curHaJl. Eciiu repexo/ B MOCaeIyIONIUe COCTOSHUS IIPOUCXOTUT
C HEKOTOPBIMHU BEPOATHOCTSIMU, TO Takol KA Ha3bIBaIOT 8eposimHocmHubim KA.

[Tpumepamu pusndeckoi peanusanuu KA MOTYT CIIyKUTB JIIOObIE MG POBBIE CUCTEMHI,
HaIllpuMep, KOMIObIOTEPHI WM HEKOTOPBIE JIOTHUYECKHE Y3JIbl KOMIIBIOTEPOB C MaMATHIO
— TPUITEPHI U APyTHe yeTpoiicTBa. KoMOMHAIMOHHAS TTOCIe[0BaTeIbHAS JIOTUKA HE
MOKeT ABJAThCA KA, Tak Kak He UMeeT BHYTPEHHUX COCTOSHUM (He UMeeT MaMsATH).

C aberpaktHOM TOukM 3peHus KA nsydaer pasziesl ZUCKPETHON MaTeMaTHUKU — Meopus

KOHE1YHblX asmomamaos.

Teopusa KOHEYHBIX aBTOMATOB IIPAKTUYECKU IIIUPOKO UCIOJIb3YyeTC s, HAIPUMED, B
CUHTAKCUYECKHX U JIeKCUUYeCKHUX aHAIN3aTOPAX, TECTUPOBAHUYU IPOIPAMMHOTO
obecrieueHNd HA OCHOBE MOJIeJIel.

®opmasibHo KA omnpeziesisieTcs Kak MATEPKA:
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A=(S,X,Y,5,A), {\displaystyle A=(S,X,Y,\delta ,\lambda ),} -

rze S {\displaystyle S} — KOHeYHOe MHO’KECTBO COCTOSIHUU aBTOMATa;

X, Y {\displaystyle X,Y} - — koHeuYHbIe BXOZHO! U BBIXOAHOH as1(paBUTHI
COOTBETCTBEHHO, 13 KOTOPBIX GOPMUPYIOTCA CTPOKU, CYUTHIBA€MblIe U BblJlJaBaeMble
aBTOMATOM;

0 : S x X » S {\displaystyle \delta :S\times X\rightarrow S} - — dyHKIIUS TEpex0/10B;
A: S x XY {\displaystyle \lambda :S\times X\rightarrow Y} - — dyakmusa
BBIXOJIOB.

AOGCTpaKTHBIN aBTOMAT ¢ HEKOTOPBIM BBIZIEJIEHHBIM COCTOSTHHEM S O ) , {\displaystyle
s_{0}),} -, aTO cocTOsTHME HA3bIBAIOT HAUAIbHBIM COCTMOSHUEM, HA3bIBAETCS
UHUYUAAbHBbIM agmomamoM. Tak kak kaxapiil KA mMeeT KOHEUHOE YHCIIO COCTOSHUH,
1 JII000€ U3 €r0 COCTOSTHUI MOKET OBITh Ha3HAUeHO HavYaJIbHBIM COCTOSTHUEM, OTHOMY U
ToMy ke aBToMaty cooTBercTByeT N {\displaystyle N} - wHHUIIMaIbHBIX aBTOMATOB, N
{\displaystyle N} - — uncsio BHyrpeHHUX coctosiHuii KA. Takum o6pasom,
abctpakTHBIH KA ompejiesisieT ceMeiCcTBO HHUIIMAIBHBIX aBTOMaTOB. Eciin He ykazaHo
HavaJIbHOE COCTOSIHUE, TO ITOBE/IEHHE aBTOMATa BCer/ia HeIeTEpMUHUPOBAHO,
BBIXO/IHOE CJIOBO aBTOMATa 3aBUCUT OT HAYaJIbHOTO COCTOSIHUS, [IO3TOMY ITOJTHOE
JleTepPMUHHPOBAHHOE OIMCaHUe aBToMara 6ymeriil:

A=(S,X,Y,8,A,s0).{\displaystyle A=(S,X,Y,\delta ,\lambda ,s_{0}).}

PaznuuaroT aBa kiiacca KA: aBromaTtsl Mypa — KA, y KOTOPBIX BBIXOJHOUM CUTHAJ
3aBHCUT TOJIBKO OT BHYTPEHHETO COCTOSIHUS, II0 PUCYHKY Yy aBTOMaTa Mypa HeT CBA3HU
ot Bxozia X (t ) {\displaystyle x(t)} - k dynkuu Beixoza A {\displaystyle \lambda } u
aBTOMAaThl MWJIM — BBIXOJTHOM CHUTHAJI 3aBUCHUT KaK OT BHYTPEHHETO COCTOSIHUS, TaK U
OT COCTOSTHHS BXO/a.

OOLuee onucaHue

CylecTBYIOT pa3JIUUHbIe CIIOCOOBI 3a/IaHUsA anropyuTMa GYHKITMOHUPOBAHUS
KOHEYHOTro aBToMaTa. Hamprumep, KOHEUHBIH aBTOMAT MOKET ObITh 33/1aH B BUJIE
VIOPSA0YEHHOH MATEPKH 3JIEMEHTOB HEKOTOPHIX MHOKECTB:

M=(V,Q,qo0,F,8),{\displaystyle M=(V,Q,q_{o},F,\delta ),} -

rae V {\displaystyle V} — sxo0dnoii aagpasum (KOHEUHOE MHOKECTBO BXOOHBLX
CUMB0.108), 13 KOTOPOTO (DOPMUPYIOTCA 8XOO0HblE C/108d, BOCIIPUHUMAaeMble KOHEUHBIM
aBTOMAaTOM;

Q {\displaystyle Q} — mHOIHCECMB0 BHYMPEHHUX COCMOAHUIL;

q o {\displaystyle q_{o0}} - — HauaavHoe cocmosatue (q 0 € Q ) {\displaystyle
(q_{0:\in Q)} - ;
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F {\displaystyle F} — mMHOecTBO 3akar0uumenvHslx, u1u koHeuHsblx cocmosHuil ( F

C Q) {\displaystyle (F\subset Q)} - ;

0 {\displaystyle \delta} — ¢ynxuus nepexodos, onpenenéHHas Kak oroopakenue O :

Q x(Vu{e})=>Q {\displaystyle \delta \colon Q\times (V\cup \{\varepsilon
\P\rightarrow Q} , Takoe, ut0o 8 (q,a) ={r:q=> ar } {\displaystyle \delta -
(g,a)=\{r\colon q\,\,{\underset {a}{\to }}\,\,r\}} , To ecTb 3HAUEHUE DyHKIIIU
IIepexoI0B Ha YIIOPSAI0YEHHOU ape (COCTOSTHME, BXOHOW CUMBOJI UJIU ITyCTast
I[eTI0YKa CUMBOJIOB) €CTh MHOKECTBO BCEX COCTOSIHUI, B KOTOPbIE U3 TaHHOTO
COCTOSIHHS BO3MOJKEH IEePEXO0/] 0 JAHHOMY BXOJHOMY CHMBOJIY HJIU IyCTOH IEITOUKE
CHUMBOJIOB, 0OBIYHO 0003Hauaemoi OykBoii € . {\displaystyle \varepsilon .}

[Tpu ananu3e KA mpuHATO mMoJiarath, YT0 KOHEUHBIH aBTOMAT HAUMHAET PaboTy B
HEKOTOpPOM HavabHOM cocTostHuH q O {\displaystyle q_{o0}} -, mociemoBaTesnpHO
MTOJIy4YaeT 0 OTHOMY CIMBOJIY U3 BXOHOTO CJIOBA (II€IIOYKU BXOHBIX CHMBOJIOB).
CuuTaHHBIN CHMBOJI MOJKET IIEPEBECTH ABTOMAT B HOBOE COCTOSTHHE WJIU HE TIEPEBECTHU
B HOBOE COCTOSTHUE B COOTBETCTBUHY ¢ (DYHKITUEH ITEPEX0/I0B.

[Tosyuyas BXOAHYIO IIeNT0YKy cuMBOJIOB X {\displaystyle x} wu mesas mepexoast us
COCTOSIHUS B COCTOSTHHE, aBTOMAT IOCJIE TOJIyYEHHUsI IIOCIETHETO cuMBoyialZRoACcHUmS|

BXOJTHOTO CJIOBA OKayKeTcs B HeKoTopoM coctosiHuu q ’ {\displaystyle q'} .

EcJir 5TO COCTOSIHHE SIBJISIETCS 3aKII0UHUTEIbHBIM, TO TOBOPSIT, YTO aBTOMAT JOIIYCTHT
coBo x {\displaystyle x} [npogcrume]

Opyrue cnoco6bl 3agaHnsa pyHKUMOHpoBaHuAa KA

Cnepyrouiee cocTosiHne

Jro6on
UcxopHoe BxogHom BxogHow pgpyrou
cocTosiHne cumBona cumBonb cumBon

pO p1 pO pO
p1 p1 p2 p1
p2 p3 p4 p2
p3 p3 pS5 p3
p4 p4 p4 p4
pS p3 pS p5
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1. /lmarpamMmma cocroaHuu (uiu nHoraa rpag nepexoaoB) — rpadpudeckoe
MIpe/ICTaBJIeHE MHOXKECTBA COCTOSTHUM U (pyHKIMYU niepexoaoB. [Ipescrapiiser

coboli pa3MeueHHbIH OPUEHTUPOBAHHBIA rpad), BEPIINHBI KOTOPOTO — COCTOSTHUS
KA, nyru — nepexobl U3 OJTHOTO COCTOSIHUS B JIPYTO€, a Memxu 0y2 — CUMBOJIBI,
10 KOTOPBIM OCYII€CTBJISIETCS TIEPEXO0/T U3 OHOTO COCTOSTHUSA B ipyroe. Eciu
TIePEeX0/T U3 COCTOSHHUSA (; B ¢, MOKET OBITh OCYIIIECTBJIEH 110 OJTHOMY U3
HeCKO/1bKUX CUMBOJIOB, TO BCE OHH JIOJIKHBI OBITh HA/ITMCAHbI HA/T TyTON
JInarpaMMBbl.

2. Tab6suna mepexoaoB — TaOJITUUHOE NpescTaBieHue GyHKIuu 6. OOBIYHO B
TaKOU TabJINIlEe KAXKOM CTPOKE COOTBETCTBYET OJTHO COCTOSTHUE, a CTOJIOY —
OJTUH JIOMYCTUMBbIN BXOHOUM CUMBOJI. B siueilike Ha rmepeceuyeHUn CTPOKHU U
cTOJI0I1a 3aMIMChIBAETCSI COCTOSTHHE, B KOTOPOE J0JI’KEH TIEPEUTH aBTOMAT, €CJIU B
JITAaHHOM COCTOSTHUH OH CUUTAJI JAHHBINA BXOJHOU CUMBOJI. [Iprmep TabIHIbI
IepPeX0/IoB JIJIA aBTOMAaTa, 33/JaHHOTO B BU/e Tpada 1Mo puCyHKY 1 IIpUBeieHa
cIIpaBa.

deTepMNHNPOBAHHOCTb

Koneunrle
aBTOMATEL

PucyHok 1. MNpumep rpada @ ol E
nepexoaoBs AeTEPMUHNPOBAHHOIO 0 CTOHEHE
KA.
PucyHok 2. IMpumep rpada
nepexoaos
HepgeTepMuHupoBaHHoro KA ¢
CaMorpoun3BoribHbBIMK Nepexogamu

moApa3Ae/IAI0TCA Ha AETEPMUHUPOBAHHBIE 1
HEJACTEPMUHUPDOBAHHEBIC.

¢ JleTepMHUHUPOBAHHBIM KOHEUHBIM aBTOMAaTOM
(IKA) HazbIBaeTCsA TAKOU aBTOMAT, B KOTOPOM
HET JIyT ¢ METKOU & (IpeJIyio;KeHe, He
cojieprKalliee HU OJTHOTO CUMBOJIA), U U3
JII00OTO COCTOSTHUS TI0 JITIDOOMY CIMBOJTY
BO3MOKEH IIepexo/] He 6ojiee, 4eM B OJHO
COCTOSIHHIE.
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e HenerepMUHUPOBAHHBIN KOHEUHBIU aBTOMAT Pucynok 3.

(HKA) siBsisiercst 06061eHreM HenerepmunupoBanubiii KA c
IepexoaMu U3 OJJHOT'O COCTOSTHUS

B pa3HbI€ COCTOAHUA IIpU

OJIMHAKOBOM BXOJIHOM
JIOCTUTAThCS IBYMS CIIOcobaMu: JTUO0 MOTYT Bo3meRCTBIT

CYIIIECTBOBAThH IEPEXO/IbI U3 COCTOSIHIE B
COCTOSTHHIE BbI3bIBa€MbIE ITYCTOU IEITOYKON CHUMBOJIOB, TO €CTh
CaMOITPOM3BOJIbHBIE TIePEXOIbI O€3 BHEITHUX BO3IEUCTBHUMU, JILOO U3 OJTHOTO
coctossHusA KA MOKeT epeXo/IUT B pa3Hble COCTOSHUS T107] BO3/IEHCTBUEM OTHOTO

JleTepMUHHUPOBAHHOTO.
HepneTepMUHUPOBAaHHOCTh aBTOMATOB MOKET

M TOrO K€ CHUMBOJIA.

Ecoiz paccMoTpeTh citydai, Koria aBToMat GOpMasIbHO 3a/1aH CIeAYIOUM oopazom: M
=(V,Q,S,F,d){\displaystyle M=(V,Q,S,F,\delta )}, rme S {\displaystyle S} -
— MHOECTBO HAUAAbHbIX COCMOAHUL aBTOMAaTa, Takoe, uto S C Q {\displaystyle
S\subseteq Q} - , TO MOsABJISAETCSA TPETUH MPU3HAK HEJAETEPMUHUPOBAHHOCTH —
HaJIM4re HeCKOJIbKUX HauaTbHBIX (CTapTOBBIX) cocTostHUM y aBToMaTa M {\displaystyle
M} -

Teopema 0 demepmuHU3AUUU YTBEPKAAET, UTO JJIsI JTIOOOTO KOHEUHOTO aBTOMAaTa
MO3KET OBITh ITOCTPOEH SKBUBAJIEHTHBIN €MY JIeTEPMUHUPOBAHHBIA KOHEUHBIN aBTOMAT
(mBa KOHEUHBIX aBTOMATa HAa3bIBAIOT SKBUBAJIEHTHBIMU, €CJIN UX SI3bIKU
copmaatoreacumely yryago IIOCKOJIBKY KOJIMYECTBO COCTOSTHUN B DKBUBAJIEHTHOM
JTKA B xyzIiem ciiydae pacTéT 3KCIOHEHIIMAIBHO C POCTOM KOJIMYECTBa COCTOSHUM
ncxogHoro HKA, Ha nmpakTrke mmofo0Hast IeTEpMUHHU3AIN HE BCET/Ia BO3MOXKHA.
KpomMme Toro, KOHEYHbIE ABTOMATHI C BBIXOJIOM B OOIIEM CIIydae He MOAIAI0TCs

ACTEPMUHU3AllNN.

B cuty nocsieHux IByX 3aMeYaHuil, HECMOTpPS Ha é%lﬂbﬂlylo CJIOKHOCTD
HeJIETEPMUHUPOBAHHBIX KOHEUHBIX aBTOMATOB, JJI 33/1a4, CBA3aHHBIX ¢ 00pab0OTKOM
TEKCTa, IPEUMYILECTBEHHO NIPUMeHAITCA nMeHHO HKA.

ABTOMaTbI U perynsipHble A3bIKN

JIJ1s1 KOHEYHOT'O aBTOMAaTa MOKHO OIPEETUTD A3bIK (MHOKECTBO CJI0B) B asidpaBuTe V
{\displaystyle V} , KoTOpbIii OH ZOIIyCKaeT — TaK Ha3bIBAIOTCA CJIOBA, UTEHHE
KOTOPBIX IIEPEBOTUT aBTOMAT M3 HAYATHHOTO COCTOSTHHUS B OZ[HO M3 3aKTIOUNTETbHbIX
COCTOSTHU M.

Teo pemMa Kiunau YTBEPKAAET, UTO A3BIK ABJIAECTCA PETYIAPHBIM TOTAA XU TOJIBKO TOTAA,
KOorJga OH AOIIyCKAa€TCA HEKOTOPbIM KOHE€YHBIM aBTOMATOM, HCIIOJIb3YEMbBIM B 9TOM
A3bIKE.

MuHumusauma aBTomatonB

OcHoBHasg crathsa: Muanmusanua JIKA
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J11s1 11000T0 PETYJIIPHOTO SI3bIKA CYIIECTBYET UHCTBEHHBIN C TOYHOCTBHIO /10
n3oMopdusMa aBTOMaT, MPUHUMAIOIIUH STOT A3BIK U 00JIaJAI0IIUH TPU STOM
HAVMEHBIIINM BO3MOKHBIM YHUCJIOM COCTOSIHUU. MUHUMAaJIbHBIU aBTOMAT JIJI A3BIKA,
3aJIaHHOTO JIeTEPMUHUPOBAaHHBIM KOHEUHBIM aBTOMATOM MOKET OBITh OCYII[eCTBJIEHA
3a IIOJINTHOMUAJIBHOE BPeMs, YTO MO3BOJIAET ONTUMU3UPOBATh PACXO/] AMATH,
TpeOyeMbIii /7151 pabOThI C aBTOMATOM, a TAK)Ke PellaTh TaKUe 33/1aUu, Kak IIPOBEpKa
SKBUBAJIEHTHOCTH JIBYX aBTOMATOB 32 OJIMHOMHUAJIbHOE BpEMSI.

Cneunann3anpoBaHHble A3blKU MPOrpaMMMpPOBaHUA

A3bIK TTOCIIeMoBaTeIbHBIX pyHKIIMOHAIBHBIX cxeM SFC (Sequential Function

Chart) — rpaduyeckrii A3bIK IPOrPAMMHUDOBAHUSA, IIUTPOKO UCIIOJIb3YETCs IS

IPOrpaMMUPOBAaHUA IPOMBIIJIEHHBIX JIOTUYECKUX KOHTPOJ1epoB (ILJIK).

B rpaduueckom si3pike SFC mporpaMma onuchIBaeTcs B BUJIE CXeMaTHYECKOM
MIOCJ/IEIOBATETLHOCTH IIATOB, O0BEUHEHHBIX ITEPEX0AMU.

KoHeunble aBTOMAaTHI TO3BOJISIOT IIOCTPOUTD MOJIEJIN CUCTEM ITapaJlyIeTbHOU
00paboTKH, OTHAKO, YTOOBI H3MEHUTH YHCJIO TTAPAJIETBHBIX ITPOIECCOB B TAKOH
MO/IeJIN TPeOyeTCs BHECTH CYII[eCTBEHHBIE U3MEHEHUs B caMy MoJiesib. Kpome Toro,
MIOTIBITKA Pa3pabOTKU CJIOKHOU MOZIENTA PEATM30BAaHHOU KOHEYHBIM aBTOMATOM
MPUBOJUT K OBICTPOMY POCTY UHMCJIA COCTOSHUIN aBTOMATa, YTO B UTOTE C/IEIAET
pa3pabOTKy TaKOW MOJIeJIN KpaliHe TPyA0EMKOH. Kak ObLIIO OTMEUEHO BBIIIIE,
TIOCJIETHION0 TIPO0IEMY MOYKHO PEITUTH, €CJIN UCIIOIb30BaTh HeJleTEPMUHUPOBAHHBIN
aBTOMAT.

OTBeT J1aeTcs B Pa3JIMYHBIX TEPMHUHAX B 3aBUCUMOCTHU OT TOTO, SBJISETCS JIU aBTOMAT
(coorBercTBenHO [I-MammnHa) aBTOHOMHBIM win HeT2l. ABTOHOMHBIN KOHEUHBIH
aBTOMAT, HAUHNHAasl C HEKOTOPOTO TAKTa, MOXKET JIUIIIb T€HEPHUPOBATh ITEPHUOJIHYECKYIO
IIOCJIEA0BATEIBHOCTh COCTOSIHUM X (cooTBeTcTBeHHO II-MarmHa —
II0CJIE0BATEIBHOCTD BBIXOAHBIX CHMBOJIOB y). Ecii 9Ta mmocjieioBaTeIbHOCTh COCTOUT
JIAIIb M3 OJHOTO CUMBOJIA, TO 3TO 03HAYAET, YTO 3a KOHEYHOE YKCJIO TAKTOB aBTOMAT
JIOCTUTAET PABHOBECHOTO COCTOSIHUsA. ECJTH 2Ke 5Ta I0oc/Ie/I0BaTeIbHOCTh COAEPIKUT
HECKOJIBKO CHUMBOJIOB, 9TO 03HAYAET, UTO aBTOMAT IOC/IEA0BATETLHO ITPOXOIUT
COCTOSTHHUS, COOTBETCTBYIOIIFE STUM CUMBOJIaM, a 3aTeM paboTa aBToMaTta
HEeOTPaHUUYEHHO JI0JITO MIEPUOUIECKH TTOBTOPsEeTCA. bosiee Toro, kakoBa ObI HU ObLIa
IePHOJINYeCcKas IMoCIe0BaTEIbHOCTh COCTOSTHUN KOHEUHOM JIJTMHBI, BCET/Ia MOMKET
OBITH IOCTPOEH AaBTOHOMHBIA KOHEUHBIN aBTOMAT, KOTOPBIH, HAUMHAsI Y?Ke CO BTOPOTO
TaKTa, TeHePUPYET ATy II0CIIeI0BATETbHOCTh. HIuero mHOro, Kpome ImepruoInIecKoro
IIOBTOPEHUSI OJTHOTO M TOTO K€ COCTOSTHUS UJIM KOHEUHOU IOC/IE0BATETbHOCTH
COCTOSTHUI, aBTOHOMHBIN aBTOMAT «/ieJIaThb» He MOKeT. OJTHAKO B CBSI3H C TEM, YTO
IIOCJIEZIOBATEIbHOE BBITIOJTHEHYE 33/TAHHOTO ITUKJIA OTIEPAITAI TUITMYHO JIJII MHOTHX
obJs1acTell COBpeMeHHOU TEXHUKH, THHAMUUYECKHE CUCTEMbI, KOTOPbIE B ITPHEMJIEMOM
HJleaTn3aIi MOXKHO pacCMaTPUBATh KAK aBTOHOMHBIN aBTOMAT, UMEIOT IITUPOKOE
IIpUMeHeHNE.
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KrnaccuueckuM mpuMepoM MOTYT CJIYKUTh aBTOMATBI-KYKJIbI, BBITIOJTHSABIIIIE CI0KHBIE
MOCJIEZIOBATEIBHOCTH JIEUCTBUM, HAIPUMED: MUIIIYIIHE Ha OGyMare onmpe/ieIEHHbIN
TEKCT, UTPAIOIIe Ha POsiyIe 3apaHee YCTAHOBJIEHHBIE ITHECHI T. /.

CoBpeMeHHBIM TPUMEPOM CJIYKaT MHOTHE CTAaHKU-aBTOMAThI, aBTOMaTHUYECKHE JIMHUU
U CHCTE€MbI aBTOMATHUUECKOTO YIIPABJIEHUS IINKJINUYECKUMHU MPOU3BOicTBaMu. Eciu
aBTOMAT He aBTOHOMEH, TO €CThb COCTOSTHHE BX0/Ia UBMEHSAETCA OT TaKTa K TAKTy, TO
OTBET Ha BOIIPOC, YTO MOJKET «JIeJIaTh» U UTO HE MOMKET «JeJIaTh» KOHEYHbIH aBTOMAT,
MOJKHO JIJaTh B Pa3HbIX TepMHHaX. Hamprumep, 0OTBET MOKHO chOpPMYJIUPOBAThH Ha
sI3bIKE TIPEeJICTaBIeHUs COOBITHH. /[eiCTBUTEIbHO, HEABTOHOMHBIN KOHEUHBIH aBTOMAT
I TI0CJIE0BATEIHHOCTHAS MAIIIMHA JIUIIH TPeo0pa3yoT BXOHbIE
IOCJIEJIOBATEIHHOCTH CUMBOJIOB B IIOC/IEIOBATEILHOCTH COCTOSIHUM MJIM BBIXOHBIX
CHMBOJIOB, 1 CKa3aTh, YTO MOKET U UTO HE MOXKET «JeJIaTh» KOHEUHbBIN aBTOMAT,
3HAYUT BBISICHUTD, KaKHe ITPeo0pa30BaHusA IMOCIIE/I0BATEIBHOCTEN BOBMOKHBI B
KOHEUYHOM aBTOMAaTe, a KaKhe HeBO3MOXKHbBI. Ho Tak Kak KOJIMYECTBO COCTOSTHUH
(COOTBETCTBEHHO BBIXOHBIX CUMBOJIOB) KOHEUHO, 3TOT BOIIPOC SKBUBAJIEHTEH TAKOMY
BOIIPOCY: MPH KaKUX BXOJHBIX IIOCIE/IOBATEILHOCTSX BOBHUKAET KAXK/I0€ U3
BO3MOXKHBIX COCTOSHUHN (M/IX KasKAbIH U3 BBIXOAHBIX CUMBOJIOB). DTOT MOCIEIHUHA
BOIIPOC B TEPMUHAX, MPUHATHIX B TEOPUH KOHEUHBIX aBTOMATOB, GOPMYJINPYETCA TaK:
KaKue COOBITHS MOTYT U KaKHWe He MOTYT OBITh IIPE/ICTaBJIEHbI B KOHEUHOM aBTOMATe
Ka’K/IbIM M3 BO3MOXKHBIX COCTOSHUH (I KaXKJbIM U3 BBIXOJIHBIX CHMBOJIOB).

OtBert naercsd TeopeMamMy KIMHHU. DTOT OTBET TOYHBIN, TaK KaK TeopeMbl KiinHU
yCTaHABJIUBAIOT HEOOXOIMMBIE U JIOCTATOYHbBIE YCJIOBUS MPEJCTABUMOCTU
MIOCJIEIOBATETLHOCTH COOBITHI B aBTOMATE, @ HMEHHO: BBIJIEJISIIOTCS 0COOBIE
MHOXKECTBA NOC/Ie0BaTeIbHOCTEN BXOJHBIX CHUMBOJIOB — DeryJiipHblEe MHOKECTBA.
daxT noABJIeHN BXO/IHOU MOCJIeJ0BATEIbHOCTU U3 TAKOTO MHOKECTBA Ha3bIBAETCA
COOTBETCTBYIOIIUM PETYIAPHBIM cOObITHEM. TeopeMbl KiimHM ycTaHABIMBAIOT, UTO B
KOHEYHOM aBTOMATe MOTYT OBITh IIPE/ICTABJIEHBI PETYJISIPHBIE COOBITHSA U TOJTHKO OHHU.
Takum o6pa3oMm, Ha sI3bIKE IIPEeJICTABIEHUS COOBITHI OTBET Ha BOIIPOC, UTO MOXKET
«JleslaTh» KOHEUHBIN aBTOMAT, 1aeTcA OJHO3HAYHO: KOHEYHBIN aBTOMAT MOXKET
MIPEJICTABJISATH TOJIBKO PETYJIIpHBIE COOBITUSA. Psi/l BaXKHBIX MHOKECTB BXO/ITHBIX

IIOCJIEZIOBATETBHOCTEH, C KOTOPBIMH YaCTO MMPUXOUTCS UMETD €TI0 Ha ITPAKTHKE,
3aBeJIOMO peryasapHbI. Tak, HallpuMep, 3aBeZIOMO PETYJIAPHO MHOKECTBO, COCTOSIIEE
13 JII000T0 KOHEYHOTO YHCJIa BXOAHBIX IIOCIEI0BATEIbHOCTEH KOHEUHOH IJINHDI;
MHO>KECTBO JII0OBIX TEPUOUUYECKUX BXOIHBIX ITOC/IE0BATEIHHOCTEN; MHOKECTBO
OEeCKOHEYHBIX ITOCJIE/IOBATEIbHOCTEN, KOTOPOE COAEPIKUT 3a/TaHHbIE KOHEYHbIE
TOCJIE0BATEIBPHOCTH HAa IIPOTSXKEHUU HECKOJIBKUX ITOCJIETHUX TAKTOB, U T. 1.

B ob1iem crydae, ecoii KaKMM-JTM00 IMPOU3BOJIBHBIM CITOCOO0M 33/1aHO O€CKOHEUHOE
MHOK€ECTBO BXO/IHBIX IIOCJIE0BATEILHOCTEN, TO OCTAETCA OTKPBITHIM BOIIPOC O TOM,
PEryJIAPHO JIX 3TO MHOKECTBO. /[€JI0 B TOM, YTO IOHATHE PETYJIIPHOIO MHOKECTBA
BBOJIUTCS MHYKTUBHO, TO €CTh YCTAHABJINBAETCSA aJITOPUTM ITOCTPOEHUS JIFOOBIX
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peryaapHbIX MHOKecTB. OJTHAKO, He CYIIeCTBYeT A0CTaTOYHO 3¢ PeKTUBHOrO crrocoba
pelieHus1 0OpaTHOM 3a/1a4M, TO €CTh YCTAHOBJIEHUS TOTO, ABJISIETCA JIN KK 0€
3aJlaHHOE MHOKeCTBO PEryIAPHBIM.

XoTsa TEOPEMBI KiinHu 1 oTBevyaroT Ha BOIIPOC O TOM, UYTO MOXKET J€JIaTb KOHEUHBIN

aBTOMAT, HO OTBEYAIOT OHU Ha 3TOT BONIPOC HeapPeKkTuBHO. C/ies1aHbl NepBble NOMBITKU

MOCTPOEHUS UHBIX A3BIKOB, HA KOTOPBIX OTBET MOKET OBbITh 1aH 3¢ GEKTUBHO. DTa
mpobJiemMa A3bIKa, UTPAIOIAs KapIMHAIBHYIO POJIb B ITOIyYeHUU 3D HEKTUBHOTO
OTBeTa Ha BOIPOC, UTO MOKET U YTO HE MOXKET «JIeJIaTh» KOHEUHBI aBTOMAT, UMeeT
peliaroliiee 3HaueHUe U JIJI IEPBBIX 9TANIOB CHHTE3a aBTOMATa, TO €CTh JJIs OTBETA Ha
BTOpOU U3 ¢c(pOPMYJIMPOBAHHBIX BBIIIE BOIIPOCOB. Ecjin pactuiupuTp Kiace

ANHAMUYECKHUX CUCTEM, KOTOPbI€ MbI OIIPpEAC/INIIN TEPDMHUHAMHU « KOHEYHBIA aBTOMAaT» U

«II0CJIeIOBATEIbHOCTHAA MAIIINHA », BKJIIOUeHHEeM OeCKOHEeYHOH ITaMATH (MOeJIbIo
06eCKOHEYHOU MTaMATH MOKET ObITh, HAIPUMeED, OeCKOHEeUHAas JIEHTA JJIs XpaHeHUs
CHMBOJIOB MJIU 0ECKOHEYHOE YHCJIO COCTOSIHUI ), TO JJISI JHHAMUYECKUX CHCTEM 3TOTO
0oJ1ee MUPOKOTO Kjacca (abcTpaKTHBIE CHCTEMBI 3TOTO KJIacca Ha3bIBAIOT MAIIMHAMU
ThIODUHTA) OTBET HA BOIIPOC «YTO OHHU MOTYT JIeJIaTh?» 3HAYUTEIHHO IPOIIE — OHHU
MOTYT peajIn30BaTh JIIDOOU HAIIepe 3aJaHHBIN aaropurM. [Ipu aTom camo
MIOHATHE aJITOPUTMA TPAKTYETCSA B COBPEMEHHON MaTeMaTHKe KaK peaTn3alIius
BBIUMCJIEHUS 3HAYEHHUH KaKOH-Tn00 peKypcuBHOU GyHKINK. CTOJIb OJTHO3HAYHBIN U
YeTKHUH OTBET HA BOIIPOC «YTO MOJKET JiesiaTh MalinHa ThlopuHTa?» JaeT BO3MOKHOCTh
MIOJIOKUTH MOHATHE O MalriHe ThIOpHHTA B OCHOBY OIIPe/IeJIEHUS MOHATUSA aJITOPUTMA:
aJITOPUTMOM Ha3bIBaeTCs JII00O0H IIPoIlece, KOTOPBIH MOKET OBITh OCYIIIECTBJIEH Ha
KOHEYHOM aBTOMATe, JIOIMIOJTHEHHOM OECKOHEUHOH ITaMAThIO, TO €CTh aJITOPUTMHUYECKH
TIOJIHBIX MAaIlIMHaX, Ha MamuHe TriopuHra, Ha MaruHe ITocTta u ap.
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