Burkunenui

KoHeuHBIN aBTOMAT

Martepuan u3 Bukuneanu — cBoOOJHOM SHITUKIOTIETUH

Kon€unbiii aBroMdr (KA) — (B Teopuu anropuTMoB) —

Marematnyeckasi abcTpakiys, MOJe/b JHCKPETHOro YCTPOMCTBa, XEX | geg yEY
VIMeIOI1Iero OZWH BXOJ, OAWH BbIXOJ U B Ka)KJbli MOMEHT BpeMeH!U
HaxoJsIerocss B OJHOM COCTOSSHUM K3 MHOXXeCTBA BO3MOJKHBIX.
SIBnsieTCS YaCTHBIM CTy4yaeM abCTPaKTHOTO AMCKPETHOTO0 aBTOMara, AGCTPaKTHbIA aBToMaT
YM(JIO BO3MOJKHBIX BHYTPEHHUX COCTOSIHUM KOTOPOI'O KOHEYHO.

IIpu pabore Ha Bx0oA KA mMocCTymarT TOC/eZoBaTe/IbHO BXOJAHBIE BO3JEMCTBHS, a Ha BbIxoZe KA
dopmupyeT BBIXOHBIE CUTHA/BI. OOBIUHO TI0/] BXOAHBIMH BO3JeMCTBUSIMA TTPUHUMAIOT T10/]ady Ha BXOJ
aBTOMaTa CUMBOJIOB OAHOTrO andaBuTa, a Ha BeixoZ, KA B mpoiiecce paboThl BBIZAET CHMBOJIBI B 00IIeM
C/lydae Zpyroro, BO3MOXKHO Jlayke He repeceKarollerocsi Co BXOAHbIM, andaBuTa.

[ToMMMO KOHEUHBIX AaBTOMAaTOB CYIIIECTBYIOT W OeCKOHeUHble JUCKPETHble aBTOMAaThl — aBTOMAThI C
0eCKOHeUYHbIM UK C/IOM BHYTPEHHUX COCTOSIHUM, Harpumep, MalMHa ThropuHTa.

[Tepexon U3 ofHOrO BHYTpeHHero coctostHusi KA B pyroe Mo>KeT MPOMCXOAUThH He TOJIBKO OT BHEIIHEro
BO3/IeMICTBUS, HO U CAMOMPOM3BOJIbHO.

Pasmuuator gertepMuHupoBaHHble KA — aBTOMaTthl, B KOTOPBIX Cjefyolllee COCTOsSIHHE OJHO3HAuHO
oripe/ieNisieTCsl TeKYIMM COCTOSIHUEM U BBIXO[] 3aBUCUT TOJIBKO OT TEKYILero COCTOSIHUSI U TeKYIIero BXo/a,
U HejleTepMUHUpPOBaHHble KA, crefytoiiee coCTOsHME y KOTOPBHIX B 00ljeM Ciiy4yae HeonpefieNiéHHO H,
COOTBETCTBEHHO, He OIpe/ie/IéH BbIXOJHOM curHal. Ecnu nepexos B ocieayrolye COCTOSHUS TPOMCXOAUT
C HEKOTOPBIMU BepOSITHOCTSIMH, TO Takoi KA HasbIBaroT seposmHocmHbim KA.

[Tpumepamu ¢usnveckoit peamm3anun KA MoOryT ciaykuTh /ro0ble M(pOBBIE CHUCTEMBI, HarpuMep,
KOMITBIOTEPbl WM HEKOTOpble JIOTUYEeCKHe Y3/ibl KOMIIBIOTEPOB C MaMATbI0O — TPUITEPhl U Jpyrue
ycrpoiictBa. KomOuHalMoHHasi ocsiefioBaTenbHasi JIOTUKa He MOXeT siBaAThbCsl KA, Tak Kak He HMeer
BHYTPEHHUX COCTOSIHUM (He UMeeT IaMsITH ).

C abcrpakTHOM Touku 3peHusi KA w3ydaeT pa3zen AWCKPeTHOW MaTeMaTUKU — mMmeopusi KOHEeUHbIX
asmomamos.

Teoprsi KOHEUHBIX aBTOMAaTOB MPaKTUUYeCKU IIMPOKO MCIOJIb3yeTCsl, HarpuMep, B CHHTAaKCUYECKUX U
JIeKCHUYeCKUX aHanM3aTopax, TeCTUPOBAHUU MTPOrPaMMHOr0 obecrieyeHusi HA OCHOBE MO/Iefiel.

Copepixanue

dPopmMasibHOEe onucaHne KOHEYHOro aBTomarta
Obuiee popmasibHOE onucaHue

Obulee onncaHne
[pyrue cnocobbl 3aaaHna PyHKUMOHMPoBaHMS KA

JeTepMUHUPOBAHHOCTb
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ABTOMAThI U perynsapHble A3bIKU

MuHuMunsalumsa aBTomaToB

CneuunanusvpoBaHHble A3bIKU NporpaMmMmmnpoBaHus

Pa3paboTka mogeneil C UCNOJSIb30BaHUEM KOHEYHbIX aBTOMAaTOB

UTo MOXeT «AeniaTb» KOHEeYHbI aBTOMAT U nocnegoBaresibHOCTHasA MalnHa?
CwM. Takxe
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abcTpakTHOro aBTomara. «lMamaTb» —
3TO COBOKYMHOCTb BHYTPEHHX
COCTOSIHUIA.
s(t) — TekyLLee COCTOsIHUE;
s(t + 1) — cnegytouee COCTOSHYE.

®opmanibHO KA onpeziesnisieTcs Kak nsATépka:

roe S — KOHeYHoe MHOXEeCTBO COCTOSIHMIN aBToMarTa;
X,Y — KOHeuHble BXOAHOW 1 BbIXOAHOWN antaBunThbl

COOTBETCTBEHHO, U3 KOTOPbIX (DOPMUPYIOTCS CTPOKN,
CUMTbIBaeMble 1 BbllaBaeMble aBTOMATOM;

6: S8 x X — S — dyHKUMA nepexoos;

A: S x X =Y — dhyHKUMS BbIXOAOB.

AGCTPaKTHBIH aBTOMAar C HEKOTOPLIM BBIJEJIEHHBIM COCTOSHUEM 8p),, 9TO COCTOSIHME Ha3bIBAIOT
HAaUaAbHbIM COCMOsIHUEM, Ha3blBaeTCsl UHUYUA/IbHbIM asmomamom. Tak Kak Kaxpli KA rMeeT KoHeuHoe
YKC/I0 COCTOSIHUM, U /IF000€ 13 ero COCTOSIHUM MOXKEeT ObITh Ha3HaueHO HadyaJbHbIM COCTOSTHHEM, OZJHOMY U
TOMY JKe aBToMaTy cooTBeTcTByeT N WHHUIMaNbHbIX aBTOMaToB, [N — uKc/io BHYyTpeHHUX coctosHuii KA.
Takum obpa3om, abctpakTHblii KA orpegesnsieT ceMeiCTBO MHULIMATBHBIX aBTOMaToB. EC/ii He ykasaHO
HauasbHOe COCTOSIHWe, TO TOBeJileHHe aBTOMaTa Bcerjla HeJleTepMHHUPOBAHO, BBIXOZAHOE C/I0BO aBTOMAra
3aBUCHUT OT HauyaJIbHOT'O COCTOSIHUS, II0O3TOMY ITOJTHOE ZleTePMUHMPOBaHHOE ONKMCaHue aBToMara 6y,qu[1]:

A= (S,X,Y,(S, /\, 80).

Pa3znuuaror gBa kiacca KA: aBTomatel Mypa — KA, y KOTOPBIX BBIXOAHOW CUTHAa/l 3aBUCUT TOJIBKO OT
BHYTPEHHEr0 COCTOSIHUS, TI0 PUCYHKY y aBToMata Mypa HeT cBsi3u oT Bxoga £(t) K hyHKUMY BbIXOga A U
aBTOMatbl MuIM — BBIXOAHOW CWTHal 3aBUCUT KaK OT BHYTPEHHEro COCTOSIHUS, TaK U OT COCTOSIHUS
BXO/ia.

Oo6OLwee onucaHue

CylecTBylOT pa3iMuHble CrocoObl 3a/aHUsl anropuTMa (GYHKIIMOHMPOBaHUS KOHEYHOr0 aBTOMaTa.
Hampumep, KOHEUHBIM aBTOMAaT MOXKeT ObIThb 3aZlaH B BH/E YIOPSIOUEHHOW TISITEPKU 3IEMEHTOB
HEKOTOPbIX MHOJKECTB:
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rae V — BxodHoU asghasum (KOHEYHOE MHOXECTBO BXOOHbIX CUMBO/I0B), U3 KOTOPOro
hopMnpytoTCs BXOOHbIE C/108a, BOCMPUHMMAEMbI€ KOHEYHbIM aBTOMATOM;

Q — MHOXXecmBo BHymMpeHHUX COCmMOosIHUU;

go — HavyasibHoe cocmosiHue (gp € Q);

F — MHOXECTBO 3aK/1l04UME/IbHbIX, U/IU KOHEYHbIX cocmosiHull (F C Q);

d — pyHKYUs1 nepexodos, onpepaenérHHas kak otobpaxeHuve 8: Q x (V U {e}) — Q, TaKoe,
yto &(g,a) = {r: q - T}, TO €CTb 3HAYEHME (PYHKLMM NEPEXOAO0B HA YNOPsA0YEHHO nape

(cocTosiHME, BXOAHOW CUMBOJT UK NycTas Lenovka CUMBOJIOB) €CTb MHOXECTBO BCEX
COCTOSIHWIA, B KOTOPbIE U3 AaHHOIr0 COCTOSAHUSA BO3MOXEH Nepexos no gaHHOMY BXOAHOMY
CMMBOJTY UMM NYCTO Lenoyke CMMBOJIOB, 06bIYHO 0603HaUYaeMoin BYKBOW €.

[Tpu ananmu3e KA mpuHSITO 1osiarath, 4YT0 KOHEUHBIM aBTOMAaT HauyMHaeT paboTy B HEKOTOPOM HadyalbHOM
COCTOSIHWM (, T10C/Ie/j0BaTe/IbHO T0/IyYaeT M0 OJHOMY CHMBOJIy M3 BXOJHOIO C/0Ba (LIeMOYKU BXOJHBIX
cuMBOJIOB). CUMTaHHBIM CUMBOJI MOJKET IepeBecTd aBTOMAaT B HOBOE COCTOSIHME WM He TepeBecTU B
HOBOE COCTOSIHWE B COOTBETCTBUU C (PyHKLIMEM TTepexo/ioB.

[Tonyyast BXOJHYIO Le[I0YKY CHMBOJIOB & W JieJiasi ePeXo/ibl U3 COCTOSIHUS B COCTOSIHME, aBTOMAT I10C/Ie
TIO/TyYeHHsI TOCTIeHero CUMBOIallPOACHUMb] By 6 1H0r0 CT0Ba OKAXKeTCsi B HEKOTOPOM COCTOSTHUH ¢ .

EC/I 3TO COCTOSIHHE SIBJISIeTCS 3aK/MIOUNTENLHBIM, TO TOBOPSIT, UTO aBTOMAT JOMYCTHIT CJI0BO L MPOACHUM®]
Apyrne cnoco6bl 3agaHus (pyHKuMoHupoBaHna KA
1. Anarpamma cocTosiHUiA (Mnn nHorga rpad
nepexopoB) — rpaduyeckoe npeacraBsieHne Cnepytolee cocTosiHne
MHOXECTBa COCTOAHWN 1 hyHKUMM nepexo/o.. UcxopHoe Evomon | Bromaop | 06O
MpeactaBnsaet coboi pasmeyveHHbIin CocTOsIHNE A A APYroii
< cumBon a | cumson b
OpVEHTUPOBaHHbI rpad), BEpLUMHbI KOTOPOro — cumeon
cocTtosHusA KA, ayrm — nepexoapl U3 ogHoro 00 ol 00 00
COCTOSIHUSA B Apyroe, a Memku 0y2 — CUMBO/IbI,
MO KOTOPbIM OCYLLECTBNSETCA Nepexos ns ogHoro | Pl pl p2 pl
COCTOsIHMA B Apyroe. Ecnv nepexo n3 p2 p3 p4 p2
COCTOSIHMSA (1 B > MOXET ObITb OCYLLLECTB/IEH NO
OJJHOMY W3 HECKO/IbKUX CUMBOJIOB, TO BCE OHU p3 P3 P> p3
[OMKHbI BbITb HAANMCAHbI Hag, Ayron p4 p4 p4 p4
narpammeil.

Ararp p5 p3 p5 p5

2. Tabnuua nepexonosB — TabnnyHoe
npeactasfieHne PyHKUMn 6. O6bIYHO B TaKOA
Tabnmue KaXX4oi CTpoke COOTBETCTBYET OAHO COCTOSAHME, @ CTOMIOBLY — OAMH A0NYCTUMbIIA
BXO/ZHOM CMMBOJ1. B siueiike Ha nepecevyeHnmn CTPOKN 1 CTo/16La 3annCbiBaeTCsl COCTOSAHNE, B
KOTOPOEe [O/DKEH NepenTn aBToMaT, eCiv B JaHHOM COCTOSIHUM OH CUUTaUT AaHHbI BXOLHOW
cumBoO. Mpumep Tabnuubl NepexofoB 418 aBToMaTta, 3a4aHHoro B Bue rpadga no pucyHky 1
npvBeaeHa cnpasa.

JeTepMMHHUPOBAHHOCTD

KoHneuHkbie dBTOMATHI
noapasaenaroTCa Ha
AeTepMUHHUPDOBaHHbIE nu
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PucyHok 1. Mpumep rpaca
Foneunoe E
nepexooB AeTepPMUHMPOBAHHOIO @ 0 CTOSHIHE
KA.

PucyHok 2. Mpumep rpaga
nepexofoB HeJeTepMUHNPOBAHHOIO
KA ¢ camonpoun3Bo/ibHbIMU
nepexogamu

= [leTepMUHUPOBAHHBLIM KOHEYHbIM aBToOMaToM ([KA)
Ha3bIBAETCA Takoii aBTOMAT, B KOTOPOM HET Ayr C METKOW €
(npeanoxeHune, He cofepxatlee HM O4HOro CMMBONA), U
13 1060ro COCTOSAHNSA MO SIVO0MY CUMBOJTY BO3MOXEH
nepexop He 6onee, YeM B OAHO COCTOSIHUE.

= HeaeTepMMHUPOBAHHLI KOHEYHbI aBToMaT (HKA)
ABNAeTcsa 0606LeHneM 4ETEPMUHNPOBAHHOTO.
HepetepMrMHMPOBAHHOCTL aBTOMATOB MOXET AOCTUIaTbCA
ABYMS criocob6amu: MMbo MOryT CyLecTBoBaTb nepexoapbl
N3 COCTOSAHNA B COCTOSIHWE, Bbl3blBaeMble MyCTOM
LLeNOoYKOo CMMBOJIOB, TO €CTb CAMOMNpPOU3BO/IbHbIE
nepexogbl 6€3 BHeLHNX BO34ENCTBUIA, MO0 U3 0AHOTO
COCTOSAAHUA KA MOXET nepexoaunTb B pasHble COCTOAHUSA

nog BO34eiiCTBMEM OAHOTO U TOFO e CUMBO/A. KA ¢ nepexopamu us oAHoro
COCTOAHNA B Pa3Hble COCTOAHUA Npn

OIMHaKOBOM BXOHOM BO3,£I|eI7ICTBI/II/I

PucyHok 3. HegeTepM1HNPOBaHHLIi

Ecnu paccMoTpeth ciyyaid, kKorja aBToMaT opManbHO 3a/iaH
cnepyroumm obpasom: M = (V,Q, S, F, ), rne S — mHoxectso
HAYA/NbHbIX COCMOSHULI aBTOMATa, Takoe, YTo , TO TIOSIBJISIETCS
TPeTU MPU3HaK He/IeTEPMUHUPOBAHHOCTH — HaJIMUMe HECKOJIbKUX HadalbHBIX (CTAPTOBBIX) COCTOSIHUM Y
aBromara M.

Teopema 0 demepMuHU3AYUU YTBEPXKJAET, UTO [isi JIIOOOr0 KOHEUHOTO0 aBTOMAaTa MOXXET ObITh TOCTPOEH
SKBUBA/IEHTHBIA €My [eTepMUHUPOBAHHBLIM KOHEUHbIM aBTOMAaT (ABa KOHEUHBIX aBTOMaTa Ha3bIBaIOT
SKBHBA/ICHTHBIMH, €C/TH HX S3bIKH COBIAfaroT!"POACHUMe]y O pako 110CKO/IBKY KOJIMUECTBO COCTOSHHIA B
SkBUBa/ieHTHOM [IKA B Xyaiiem cjiyyae pacTéT SKCIOHEHIMaTbHO C POCTOM KOJIMUECTBA COCTOSTHUM
ucxogHoro HKA, Ha mpakTuke rozioOHast JeTepMUHU3AIMs He BCerJja Bo3Mo)kHa. Kpome TOro, KOHeuHbIe
aBTOMAThI C BBIXO/IOM B 00IIIeM C/Tyuae He MO/al0TCs AeTepMUHU3AL[UH.

B cuny mnocneiHux AByX 3aMeyaHWi, HECMOTpS Ha 6énbmy}0 CJIOXKHOCTb HeJ|leTePMUHHPOBAHHBIX
KOHEUHBIX aBTOMATOB, [ 33jja4, CBSI3aHHBIX C 00OpabOTKOM TeKCTa, MPEeUMYIEeCTBEHHO MPUMEHSIOTCS
umenHo HKA.

ABTOMAThI U pery/isipHblie S3bIKU
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i1 KOHEYHOTO aBTOMAara MOJKHO OTpeJie/UTh $I3bIK (MHOXKECTBO CJIOB) B andaBute V, KOTOpBIMA OH
AOIyCKaeT — TaK Ha3bIBAIOTCS C/I0BA, UYTEHUE KOTOPBIX MepPeBOJUT aBTOMAT U3 HayaJbHOTO COCTOSIHUS B
OJJHO U3 3aK/IFOUMTE/IbHBIX COCTOSIHUM.

TeopeMa Knunau YTBEPXOAET, UTO A3bIK ABJIAECTCA PEr'y/IAPHBIM TOI'ZId X1 TOJIBKO TOI'ld, KOI'ZId OH AOITYCKdeTCHd
HEKOTOPBIM KOHEUHBIM dBTOMATOM, UCII0/Ib3YEMBIM B 3TOM f3bIKeE.

MI/IHI’IMI/IB&].[I’IH dBTOMdAT 0B

[nsi m060ro peryasipHOro s3blKa CYyL[eCTBYeT eIMHCTBEHHBIM C TOYHOCTHIO [0 M30MOp(du3Ma aBTOMAT,
MIPUHUMAIOIIMI 3TOT S3bIK W 00/IafaoIiuii MPYU 3TOM HAWMEHBILIMM BO3MOXKHBIM UHC/IOM COCTOSIHUH.
MuHUManbHBIA aBTOMAT /1S 53bIKa, 33/laHHOTO /leTePMUHHPOBAHHBIM KOHEUHBIM aBTOMAaTOM MOXKET OBbITh
OCyIIIeCTBJIeHA 3a MOJIMHOMHAIBHOe BPeMS], UTO TI03BOJISIET ONMTUMH3HMPOBATh PACcX0/, MaMSTH, TpeOyeMblii
JUist paboThI C aBTOMATOM, a TakK)Ke pelllaTh Takue 3aJaui, Kak MpoBepKa SKBHBa/JIeHTHOCTH JIByX aBTOMAaTOB
3a [IOJIMHOMHAa/IbHOE BpeMsl.

CHEHHHHHBHPOB&HHBIE A3bIKH IIPOrpdaMMHUPOBAHUSA

= FA3bIK NocnegoBateNbHbIX PyHKUMoHaNbHbIX cxem SFC (Sequential Function Chart) —
rpadpuyeckunin A3blK NPOrpaMMmMpPoOBaHUS, LLUIMPOKO NCNOJb3YeTCA A1 NporpamMmMmpoBaHus
NPOMbILLIEHHbIX NOrnyeckux kKoHtponnepos (MJK).

B rpadmueckom sizpike SFC nporpamma onvcbiBaeTcsi B BUJie CxeMaTUUeCKOU Moc/iel0BaTeIbHOCTH 11aroB,
00beTMHEHHBIX TTePeXOaMH.

Pa3paboTka Moje/iei C MCI0/Ib30BaHHEeM KOHEeUHbIX aBTOMAaToB

KoHeuHble aBTOMaThl MO3BOJISIOT TTOCTPOMTH MOJENM CUCTEM Mapasijie/ibHOW 00pabOTKH, OJHAKO, UTOOBI
M3MEeHUTh YMCJ/IO0 TTapasule/TbHbIX MPOLIeCCOB B TaKoW Mojienu TpebyeTcst BHECTH CyljeCTBEHHbIe U3MeHeHUs
B camy Mozenb. Kpome TOro, mombITKa pa3pabOTKU CJIOKHOW MOJIE/TIA peaii30BaHHON KOHEUHBIM
aBTOMAaTOM TPUBOAUT K OBICTPOMY DOCTY UMC/Ia COCTOSIHMI aBTOMAara, YTO B MTOre C/iefaeT pa3paboTky
TaKOM MO/Ie/Ti KpaiiHe TPyAoéMKOM. Kak OblJI0 OTMeUeHO BhIIIIe, TOCTIeHIO MPOOIeMy MOXKHO PeIIvTh,
eCJIU UCT0/b30BaTh HeJleTePMUHUPOBAHHBIN aBTOMaT.

YTo MOXKeT «/ie/IaTh» KOHEeUHbIM aBTOMAT U
noc/jieioBare/;IbHOCTHAsA MalllMHA?

OTBeT faeTcsi B pa3/IMUHbIX TEPMHHAX B 3aBUCHMOCTU OT TOTO, SIBJISIETCS 1M aBTOMAT (CooTBeTCTBeHHO [1-
MallIMHa) aBTOHOMHBIM MM HeTl2), ABTOHOMHBIIT KOHEUHBIH aBTOMAT, HadMHasi C HEKOTOPOr'0 TaKTa, MOXKET
JIMIIb TeHepUpoBaTh MepUOJUUeCcKyr0 TOC/Ie[0BaTe/IbHOCTh COCTOSIHUM X (COOTBeTCTBeHHO [I-maimHa —
MOC/eI0BAaTe/IbHOCTh BBIXOJHBIX CMUMBOJIOB y). EC/in 3Ta moc/ieoBaTelbHOCTh COCTOUT JIUIIbL U3 OHOTO
CMMBOJIa, TO 3TO O3HAuaeT, YTO 3a KOHEeUYHOe YKUC/IO TaKTOB aBTOMAT JOCTHMraeT PaBHOBECHOI'O COCTOSIHUSL.
Ecmu ke 93Ta mocsefoBaTenbHOCTb COAEPXKUT HECKOJbKO CHMBOJIOB, 3TO O3HauaeT, UYTO aBTOMaT
1OC/IeIOBaTe/IbHO MPOXOAUT COCTOSIHMS, COOTBETCTBYIOIIME 3THUM CHMMBOJIaM, a 3aTeM paboTa aBTOMara
HeOrpaHWUeHHO J0/r0 TepUoAUuUecKy IMOBTOpsieTcs. bosiee Toro, KakoBa Obl HU Obla TiepuoAuuecKas
OC/Ie/IOBaTe/TbHOCTh COCTOSTHUIM KOHEUHOM [JIMHBI, BCET/ia MOXKeT ObITh TTOCTPOEH aBTOHOMHBIN KOHEUHBIH
aBTOMarT, KOTOPbIM, HaurlHasi y>ke CO BTOPOT0 TaKTa, FreHepupyeT 3Ty Moc/ejoBaTe/ibHOCTh. Hudero uHoro,
KpOMe TepUOUUYecKoro MoBTOPEHUs OJHOTO M TOTO >Ke COCTOSIHUSI MM KOHEUYHOW MOoc/iefoBaTeTbHOCTH
COCTOSIHUM, aBTOHOMHBIM aBTOMaT «jenaTb» He MOXeT. OJHako B CBSI3W C TeM, UTO IOC/e/0BaTe/IbHOe
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BBITIOJIHEHWE 33/IaHHOTO I[WKJ/IA OTepalyi TUIMUYHO [/ MHOTMX 0OacTell COBpEMEHHOW TeXHUKH,
JMHaMUYeCKle CUCTeMbl, KOTOPble B MpUeM/IeMOM Hjlealu3alud MOXXKHO pacCMaTpUBaTh KakK aBTOHOMHBbIN
aBTOMaT, UMelOT LLIMPOKOe TIPUMEeHEeHHe.

Knaccuueckum  mpumepoM  MOTYT — CAY)KMTb ~ aBTOMAaTbl-KyK/Ibl,  BBIMIOJIHSBIIME  CJIOXKHBIE
1oC/Ie/I0BaTe/IbHOCTH /IeHCTBUI, HarpyuMep: MUILYLMe Ha Oymare orpe/ie/iEHHBIM TEeKCT, Urparolye Ha
posi/ie 3apaHee YCTaHOBJIEHHbBIe MbeChI T. [.

CoBpemMeHHBIM TPUMEPOM C/Iy’KaT MHOTHWe CTaHKU-aBTOMaThbl, aBTOMaTMUeCKWe JIMHUU U CHUCTEeMbl
aBTOMAaTHUeCKOro yrnpaBJeHUs! LIUKIMYeCKHUMHU TMPOU3BOJACTBaMHU. EC/M aBTOMAaT He aBTOHOMEH, TO eCTb
COCTOSIHUE BXO/l]a U3MEHSIeTCSl OT TaKTa K TaKTy, TO OTBET Ha BOIPOC, UYTO MOXKET «Je/laTb» U UTO He MOXKeT
«JenaTtb» KOHEUHbI aBTOMAaT, MOXHO JaTb B pasHbIX TepMHMHaX. Hampumep, OTBET MOXKHO
copMyMpOBaTh Ha s3bIKe MPeICTaBIeHUs COObITHM. [leiiCTBUTETbHO, HEABTOHOMHBINM KOHEUHBIM aBTOMAT
WM TI0C/Te[JoBaTelbHOCTHAs MalllMHa JIMIIb Tpeobpa3yloT BXOJHbIE I0C/Ie[0BaTebHOCTH CHMBOJIOB B
MOC/IeJ0BaTe/IbHOCTU COCTOSIHUM MM BBIXOJHBIX CHMBOJIOB, M CKa3aTb, YTO MOXXET U UTO He MOXKeT
«JleJlaTb» KOHEUHBIM aBTOMAT, 3HaUUT BBISICHUTD, KaKue TTpeoOpa3oBaHuUs M0C/IeI0BaTeTbHOCTEN BO3MOXKHbI
B KOHEUYHOM aBTOMaTre, a Kakue HeBO3MOXXHbl. HO Tak Kak KOIMYeCTBO COCTOSIHUM (COOTBETCTBEHHO
BBIXOJHBIX CHMBOJIOB) KOHEYHO, 3TOT BOMNPOC 5KBHBA/IEHTEH TaKOMY BOIPOCY: TMPU KAaKHUX BXOJHBIX
MOC/e/I0BaTe/IbHOCTSX BO3HUKAeT KaX/0e M3 BO3MOKHBIX COCTOSIHUM (WM KaXKAblM U3 BBIXOAHBIX
CUMBOJIOB). JTOT TIOCJAEeJHWW BOMPOC B TEepMUHAX, MPUHATHIX B TEeOPUM KOHEUHBIX aBTOMATOB,
bopMynMpyeTcs Tak: Kakue COOBITHS MOTYT M KaKHe He MOTYT ObITh TIPe/CTaB/IeHbl B KOHEUHOM aBTOMaTe
Ka’KJbIM 13 BO3MOXXHBIX COCTOSIHMM (UM KaXXIbIM U3 BBIXOJHBIX CUMBOJIOB).

OtBer pgaercs Teopemamu KiuHHU. OTOT OTBET TOUYHBbIM, TaK KakK TeopeMbl KJIMHM yCTaHaBIMBAKOT
HeoOXo/[MMble U [OCTaTOUHbIE YCIOBHUS TPeJCTaBUMOCTH TI0C/Ie/]0BaTe/TbHOCTU COOLITHII B aBTOMare, a
MMEHHO: BBIJIEJITFOTCS 0COOble MHOXXeCTBAa I0C/Ie/I0OBaTe/TIbHOCTeM BXOJHBIX CHUMBOJIOB — PETY/ISIPHBIE
MHOKecTBa. PaKT TIOsiBJIeHUsI BXOAHOW T0C/Ae[0BaTe/lbHOCTU W3 TaKOrO MHOXEeCTBAa Ha3bIBaeTCs
COOTBETCTBYIOIIUM Pery/sipHbiM coObiTHeM. Teopembl KNvHU yCcTaHaBIMBAKOT, UTO B KOHEYHOM aBTOMaTe
MOT'yT OBITh IPE/ICTABJIEHbI PETY/ISIPHbIE COOBITUS U TOJBKO OHU. TakuM 00pa3oM, Ha sI3bIKe MpeZiCTaBIeH s
COOBITHI OTBET Ha BOIPOC, UTO MOXeT «JenaTb» KOHeUHbI aBTOMAT, AAeTcsl OJHO3HAUHO: KOHEeUHbIN
AaBTOMAaT MOYKeT TMPEeJICTaB/SATh TOJMBKO peryispHble COOBITHs. Psi BaKHBIX MHOMKECTB BXOJHBIX
MoC/eI0BaTe/IbHOCTeH, C KOTOPBIMH 4acTO MPUXOAUTCS UMeTh /IeJI0 Ha MpPaKTHKe, 3aBeJJOMO peryJ/isipHbI.
Tak, HaripuMmep, 3aBeJOMO PEry/asipHO MHOKECTBO, COCTOsiIjee M3 JiIF0OOr0 KOHEYHOTr'0 YKcjia BXOAHBIX
MOC/IeIOBAaTe/IbHOCTEM  KOHEUHOW  [UIMHBI;  MHOXECTBO  JIFOOBIX  MEepUOJUYECKMX  BXOAHBIX
1oc/ie/IoBaTe/IbHOCTe; MHOYKeCTBO OeCKOHEeUHBIX I0C/e[j0BaTebHOCTeH, KOTOPOe COZAEP)KUT 3a/laHHbIe
KOHeuHble T10C/Iel0BaTe/TIbHOCTH Ha MPOTsHKeHUH HEeCKOJIbKUX MOC/IeJHUX TaKTOB, U T. [.

B obuiem cyuae, ecmi KakuM-1100 TIPOU3BOJIBHBIM CITOCOOOM 3a/1aHO OeCKOHEeUHOe MHOXKECTBO BXO/HBIX
TIOC/Ie/IOBaTe/TbHOCTEM, TO OCTAeTCsl OTKPBITHIM BOTIPOC O TOM, PEr'y/ISIPHO JIK 3TO MHOXXeCTBO. [lenio B ToM,
YTO TIOHSITHE PETYISPHOTO MHOKECTBA BBOJAUTCS WH/AYKTUBHO, TO €CTb YCTaHABMBAETCS a/rOPUTM
TOCTPOEeHUsI MFOObIX peryasipHbIX MHOXKeCTB. OJHaKo, He CYIeCTBYyeT A0CTaTouHo 3¢deKkTHBHOro criocoba
peltieHusi 0OpaTHOM 3a/lau, TO €CThb YCTAHOBJIEHUSI TOTO, SIBJISIETCS JIM KaXK/0e 3aJlaHHOe MHOXXEeCTBO
PEery/sipHBIM.

XoTst TeopeMbl K/IMHU 1 OTBEUalOT Ha BOIIPOC O TOM, UTO MOXKET /ie/laTh KOHEUHbIl aBTOMAT, HO OTBEYAOT
OHU Ha 3TOT BOmpoc He3hdekTUBHO. C/ieNaHbl MepBble TOMBITKA MOCTPOEHUS UHBIX SI3bIKOB, HAa KOTOPBIX
OTBET MOXKET OBbITh ZIaH 3(PeKTHBHO. JTa mpobsiema si3biKa, Urparollasi KapAUHAIbHYIO POJIb B MOTyUeHUH
3¢ peKTUBHOrO OTBETa Ha BOIPOC, UYTO MOXKET U UTO HE MOXKET «JeaTb» KOHEUHbIH aBTOMAT, WMeEeT
pelliaroiliee 3HaueHWe W /I TIEpBBIX JTAllOB CHHTe3a aBTOMAara, TO €CTh /I OTBeTa Ha BTOPOH W3
copMyTMpOBaHHBIX BBIllle BOMPOCOB. ECMM pacmmpuTh KaacC JUHAMHUYECKUX CHUCTeM, KOTOPbie MbI
OTpeJe/IM/Ii TePMUHAMH «KOHEUHBbIM aBTOMAaT» M «I1OC/Ie[0BATe/IbHOCTHAs MallliHa», BKJIFOUEHWEM
OeckoHeUHOU TaMsATH (MO/Ie/Ibl0 OeCKOHEUHOUW TaMSTH MOXKeT ObITh, HampuMmep, OeckoHeuHast JieHTa [ist
XpaHeHUsI CUMBOJIOB WM 0OeCKOHEUHOe YMC/I0 COCTOSIHUM), TO i AUHAMHUYEeCKHX CHUCTEM 3TOro Oosee
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IIMPOKOT0 Kjacca (abCTpakTHbIE CHMCTeMbI 3TOrO KJjacca Ha3bIBAlOT MalllMHAaMy ThIODUHTa) OTBET Ha
BOTIPOC «4TO OHU MOTYT Jle/laTh?» 3HAUMTEe/JbHO IpOIe — OHW MOTYT peajr30BaTh JIH000# Hamepe[
3a/laHHbIN anropurM. I1py 3ToM camMo MOHSATHE aJrOpuTMa TPakTyeTCsl B COBPEMEeHHOM MaTeMaTHKe Kak
peasv3ariusi BIYMC/IeHUs 3HaYeHUH Kakoh-nb0 peKypcMBHON (yHKuMH. CTO/Ib OJHO3HAYHBIM M UeTKUI
OTBeT Ha BOIIPOC «UTO MOJKeT JejaThb MalllMHa ThIOpUHra?» faeT BO3MOXXHOCTb ITOJIOKUTb IOHATHE O
MaiiHe ThIOpHHTa B OCHOBY OTIpe/ie/ieHusI TIOHSTHS a/lrOPUTMa: alrOPUTMOM Ha3bIBAaeTCst /000 rporjecc,
KOTOPBI MOXKET ObITh OCYIIIeCTB/IEH Ha KOHEUYHOM aBTOMare, ZOTIOJJHEHHOM OeCKOHeUHOW TaMsThi, TO
eCThb a/ITOPUTMHUUECKH TOJHBIX MalllMHaX, Ha MalliMHe ThloprHra, Ha MalmHe IlocTa u Jp.

CM. Takke

ABTOMAT Musn
ABTOoMaT Mypa

JFLAP — kpoccnnatgopMeHHas nporpamma cumynsaTop (asTomaTtos, MallunHbl TelOpuHra,
rpaMmmaTuk)

ABTOMaTHOE nporpammMmupoBaHue

Sequential Function Chart

Komnunatop

TpaHcnaTop

Cetn Metpn

CekBeHumanbHas noruka (MocnegosarteibHOCTHASA /IOTNKA)
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