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Teswnc nokimaga
O TeopeTHKO-aBTOMATHOM IOAXO0/1€ K IKBUBAJEHTHOCTHU KJI04Yeil mnppos.

B Hacrosiliee BpeMs TEOPETUKO-aBTOMATHBIM TMOAXOJ K aHaiM3y M CHUHTE3y IIH(pPOB CTal
€CTECTBEHHBIM M OOBIYHBIM HANPABJIECHUEM KPUITOaHAM3a. MHOTHE BOPOCH SKBUBAIEHTHOCTH KITFOUEH
K ppoB GopMyIUPYIOTCS B (HOPME HEOTIIMUMMOCTH COCTOSIHWH BBIOPAaHHBIX aBTOMAroB. B jokmame
coo0m@aeTcss 0  TMONyYEHHOW JOCTHKMMON BepXHEW OIEHKH CTEeTNeHH pPa3IMYiMOCTH CBS3HOTO
IEPECTAHOBOYHOIO aBTOMATA C 3aaHHBIM JIMaMETPOM.

[Tox cioBoM aBTOMAT moapasymesaercst koneunsiii asromar A= (X,S,Y,h, f), rze:

X — KOHEYHOE HEMyCTOe MHOKECTBO, HA3BAHHOE MHOYKECTBOM BXOJIHBIX CUMBOJIOB (BXOHOW ayhaBuT);
S — KOHEYHOE HEMYCTOE MHOKECTBO, HA3BAHHOE MHOKECTBOM COCTOSIHUM (BHYTPEHHUIT anpaBuT);

Y — KOHEYHOE HENyCTOE MHOXKECTBO, HA3BAHHOE MHOMKECTBOM BBIXOJHBIX CHMBOJIOB (BBIXOHOM
andasur);

h:Sx X — S — dpynkuus nepexomos;

f:SxX =Y — dynxuus Beixona;

| X[, S|, |Y | — moumocTn coorBeTcTBYOIIMX aMI()aBUTOB.

Ecmu B Mmoment Bpemenu t €{l,2...} aBromar A nHaxomurcs B coctosiHuu S(t) €S, u Ha BXox
aBromara moctymui cumBon X(t) € X, TO B 9TOT K€ MOMEHT BpEMEHM Ha BbIXOje aBromara A
obpasyercs cumBon T (S(t), X(t)) uaBromar A nepexonur B HoBoe cocrostane S(t+1) = h(s(t), X(t)) .

IIpu yenoeuw, uro f(S,X) = A(S) ams mobeix Xe X, Se€S, e 4:S —Y , aromar Mum
A MoxeT paccmaTpuBaThcs Kak asromar Mypa. Takoii aBromar Oyaer 0003HA4aThCcs Yepes
A=(X,S,Y,h,A). Ecim muokectBo X cocrout u3 omHoro snementa | X |=1, To Takoii aBromMar
Ha3bIBAaCTCsl AaBTOHOMHBIM, 1 00o3Hadaercst uepe3 A= (S,Y,h, 1). ABromar yacto 3agaror ero rpadom
TIEPEXO0/I0B: BEPIIMHAMU rpad)a ABJISIOTCS COCTOAHMS aBTOMAta. M3 KaXKI0ro COCTOSHUS S I KaXkKI0ro
X € X mpoBOaUTCS OpueHTHpOBaHHas jayra (crpenka — ) B cocrosiaue S'=h(S, X) . Ona nomevaercs

nBymsi cumBonamu (X, Y), rae Y = f (S, X). Takum 06pa3om, U3 KaKI0ro cocTosiHust BEIXOT | X | ayr.

[CoBOpSAT, 9TO COCTOSIHUE S' TOCTHXKUMO M3 S B aBromare A, eciii B ero rpade mepexojioB CymecTByer
OPHEHTHPOBAHHBIH TyTh U3 S B S'. J[yis TAKUX map COCTOSHHI (S, S ') BBOJISIT MUHAMAJIBbHOE PACCTOSIHUEC

m(s,s") or S 1o S', KaKk MUHHMAJIBHOE YHCJIO YT, IO KOTOPHIM MOXHO Mepeiti u3 S B S'.

JlnameTpom aBToMata A HasbIBAIOT BEIMUMHY Max m(s, S\), r7ie MaKCUMyM Oepercs o BCeM
(s:57)

napam cocrosiuii (S,S") TakuM, 4To cymecTByer paccrosinre M(S,S’) . I'pad mepexonos aBromara (Hiu

[POCTO, aBTOMAT) Ha3BIBAIOT CBSI3HBIM, €CJIH TSI JIFOOBIX €ro IBYX COCTOsHHE S, S' B rpade aBTrOMara
CYLIECTBYET HEOPUEHTHPOBAHHBINA MYTh U3 COCTOSIHUA S B S'. HEOPHEHTHPOBAHHBINA MyTh 3TO MYTh 10
COCTOSIHUSIM Tpada Nepexo10B, UCIOIb3YIOIMH OPHEHTHPOBAHHbIE IYTH —> U OOpaTHBIC K HUM - <—.
Ecnu aBromMar He CBS3HBINM, TO €ro rpad) NEpexoJ0B COCTOUT M3 HECKOIBKUX CBS3HBIX KOMIIOHEHT —
CBSI3HBIX T10JIaBTOMATOB aBroMara. ABroHoMHubIid aBromar A= (S,Y,h, 1) Ha3bBaIOT MOJHONKKIOBBIM,
ecnu ero rpad COCTOMT M3 IMKJIA, COJAEpIKallero Bce ero cocrosHus. I'pad mepexomoB aBTroMara
(aBTOMAT) HA3BIBAKOT CHUJILHO CBS3HBIM, €CIH JUIS JIFOOON Maphl yIOPsI0YEHHBIX €ro coctosuuii (S,S")

CYLIECTBYET OPHEHTUPOBAHHBIN yTh U3 S B S'. B IF0OOM CBSI3HOM aBTOMATE MOYKHO BBIIEIUTH CHIIBHO
CBSI3HBIN I10aBTOMAT aBTOMATA.

B manbHeiIemM mpeamoiaraetes, 9T0 pacCMaTpUBacMblil aBTOMAT A SIBIISICTCS CBSI3HBIM C YHCIIOM
cocrosuuit | S [>2. Kpome Toro, mpeamnonaraercs, 4ro BCE €ro yacTUdHble (GyHKIMM mepexoaoB N,

OCYIIECTBIISAIOT B3aMMHOO/HO3HAYHbIE TPEOOPa30BAHM MHOXECTBA S, TO €CTh PacCMaTpPUBAEMBI
aBTOMAT MePeCcTaHOBOYHEIH (cM [2]).

@DopMyJIMPOBKAa OCHOBHBIX pe3yJbTaroB. M3sectHa (cm., Hampumep, [4, 1]) craemyromas
JOCTHKUMAsE OLICHKA CTETEHH Pa3IMdIMMOCTH R KOHEYHOr0 aBTOMAaTa ¢ YHCIIOM COCTOSHUH | S |

R<S|-1.
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Kpome Toro, B [3] ObIJIO MOKa3aHO, YTO MOYTH BCE aBTOMATHI MUMEIOT CTENEHb Pa3nYMMOCTH
pasnyio log,, -logy, [S|.
IMonoxum N, ={0,1,...}. B naxHO#l craTbe A MPOM3BOJIBHOrO CBSI3HOTO IEPECTAHOBOYHOIO

aBTOMata ¢ quamerpoM D jokasaHa cremyromasi OleHKa ero CTEIeHH Pa3InduMOCTH

R£GO+DUD+D+{|S|}—L

2|0+1
rae [v] — uenast wacts uncia v, a |, — makcumaineroe | € N, ecim oHO cyecTByeT, mpu KOTOPOM
S S
u - ||—| > D +1, B nporuBHOM ciydae |, =-1.
+1
2 2
JlaHHast OIICHKA JIOCTIOKMMA TS CIIEAYIONIMX MMapaMeTPOB IMEPECTAHOBOYHOTO CBSI3HOTO aBTOMAaTa
Mypa:

1) D=1 |S|=3-2", meN,;
2) D=1 |S|=5-2", meN,;
3) D=2 |S|=5-2", meN,.

O603na4nm yepe3 A(| S |, D) kiacc nprBeACHHBIX CBSI3HBIX [IEPECTAHOBOYHBIX aBTOMATOB Mypa ¢
upcioM coctosHui | S|, mommocTeio BeixOmHOro andasura |Y |=2 u muamerpom D . Jlokasamsi
CIIEIYIOLIME YTBEPIKICHHUSL:

1) st moGoro aBromara u3 kinacca A(| S|, D), |S|=2(n+1)+1, ne N, roraa u Toasko Torma

R<|S|-1, kormza D<n+1;
2) ans mo6oro asromara u3 kmacca A(|S|,D), |S|=4(n+1), ne N, Torma u Tombko Torma
R<S|-1, korna D<2(n+1);
3) Ecimn st Hekoroporo asromara 3 kimacca A(|S|,D), |S|=4(n+1)+2, ne N,
R=4(n+1)+1,
TOD22m+D+2,neNW

HauapHble pe3ysbTarhl [0 IJAHHOMY HaIpaBJICHUIO TPECTaBIICHBI B [5].
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