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CnoBa u a3blkun

AJ’ICJpaBVIT — 3TO KOHEYHOE HENYCTOE MHOXECTBO, 3JIEMEHTbLI KOTOPOIro
Ha3bIBAKOTCA 6yKBaMVI, nnn cnmeosiamMmn

Cnoeo Hag anaBUTOM ¥ — 3TO KOHEYHAs MOC/IEA0BATENBHOCTL DYKB 13 L

w-CnoBO Hag andaBMToM X — 370 BeckoHeyHasi NoCne0BaTENLHOCTL DyKB 13

x>

Hanpumep, ecnn MHOXECTBO aTOMapHbIX BbICKa3bIBaHUI KOHEYHO, TO
Tpacca — 3TO w-CJIOBO Hag andaBnToM cobbITnii

> nm 2% — COOTBETCTBEHHO MHOXXECTBO BCEX CJIOB U BCEX W-C/OB Haf
ancasutom L

B zanncu cnoe n w-cnoe byaem onyckaTb pa3aenuTeni:
KXy X1, X2y oo » = KXQX1X2 ... »

S13bIKOM U W-A3BIKOM Haj, 3ajaHHbIM andasuToM byaeM HasbIBaTb
COOTBETCTBEHHO MHOXECTBO C/I0OB U MHOXKECTBO W-CJIOB
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AsTomaTtbl Broxn

Astomat Btoxu Hag andasutom ¥ — 31o cuctema A = (S, So, —, F), rae:
» S — KOHEe4YHOE MHOXXECTBO COCTOsIHUI
» Sy — MHOXECTBO HayasibHbIX COCTOSHUT
> —»C S5 X X XS — oTHOLWEHNE Nepexonos

> 30bpaxerne cemeiicTea nepexonos (s, x,s’),(s,y,s),...: s Dl of

» F C S — MHOXeCTBO [OMYCKalOLLUX COCTOSIHUI

Kak n gns mopeneii Kpunke, gns asTomatos OygyT npuMeHATbCS rpadpoBble
TepMUHOOrns 1 0bo3HaveHus
Mpumep:

b

a d
a, b 2O—C_O—0
c

(O — cocTosiHmne
(O — navanbHoe cocTosiHne
(O — pmonyckatowiee cocTosiHme
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AsTomaTtbl Broxn

Byaem roeoputb, 4TO BeckoHeuYHbIl MyTb
X0 X1 X2
So —>S1 —> S — ...
B aBTomaTte Broxu NMOPOXOAETCA W-CNOBOM XpX1X2 ...

Beiuncnenve aBTomaTta Broxu — 310 BeckoHeuHbIl NyTh, Ha4YMHAOWWMIACA B
HaYyaJIbHOM COCTOSIHUN

Tr(A, w) — MHOXECTBO BCEX BbIYNCIEHMNI A, MOPOXKAAIOLMXCS W-CIIOBOM W

inf(p) — MHOXECTBO COCTOSIHWIA, BCTPEYAIOLLNXCS BECKOHEYHO HacTo B
beckoHeYHOM nyTu p

Beiuncnenue p asromata broxu A = (S, So, —, F) ycnewto (siBnsietcs
MPYHMMAIOLLMM), €CTIN XOTsi Obl OAHO 3aKIOUYNTENBHOE COCTOSIHNE
NOBTOPSIETCS B HEM DECKOHEYHO 4acTo
(inf(p) N F #£0)
w-CI0BO W npuHuMaeTcst aBTomatoM Broxn A, ecin A cogepxunT xoTst bl
OfHO YCMeLHOe BbIHUCAEHMNE, NOPOXKAAEMOE STUM C/IOBOM
(3p € Tr(A,w) : inf(p) N F # ()
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AsTomaTtbl Broxn

L(A) — Tak DyaeT 0b03Ha4aTbCS W-A3bIK, PACMO3HAIOWMUACS aBTOMaTOM A
(nnn, Bonee kOpoTKO, — w-sA3bIK aBTOMaTa A): MHOXeCTBO BCEX wW-CJIOB,
NpUHMMaEMbIX aBToMaTom A

Mpumep
AstomaTtom Broxun A

a b d
2,b 2O-H@ 050
c

PaCno3HAETCA W-A3bIK
L(A) = {Wabcbcbc ...bc--- | W € {a, b}*}

Ha HekoTopbIx 3Tanax aBToMaTHOro anroputma ygobHo byneTt cTpouTthb
aBTOMaThl B bosiee 0buyeli NOCTAaHOBKE, B KOTOPOUi aBTOMAaT MOXET COAEep»KaTb
1 bonee OQHOMO AOMYCKAOLLErO MHOXECTBA
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O606uiEeHHbIN aBTOMaT Broxn

O606wéHHbIn aBTomaT Broxu Hag andaeutom ¥ — 3TO cucTema
GA = (S5,S,—, F), rae:
> S Sopn — — TaKkne e MHOXECTBA COCTOSIHUI, HaYaslbHbIX COCTOSHUN W
nepexonoe, 4To U B aBTomaTe Broxu

> F C 2° — cemeiicTBO [OMYCKatoLLMX MHOXECTB COCTOSHUIA

Bce noHaTtus, BeeféHHble anst aBToMaToB Btoxn, Kpome ycrelHoro
BbIYNC/IEH NS, JOCTIOBHO NEPEHOCATCS Ha 0DObLWEHHbIE aBTOMaThl Broxu

Boiuncnenne p obobwénHoro asTomaTa Broxu GA ycrewHo, ecnm B KaXkaoM
JOMYCKAIOLLEM MHOXECTBE €CTb XOTsi Obl OfIHO COCTOSIHUE, MOBTOPAIOLLEECS B O
becKoHeYHO 4acTo

(VF € F:inf(p)NF #£10)

dDopmynbHas 3annucb TOFO, YTO CAOBO W MPUHIMAETCS aBTOMAaTOM
A= (S,S50,—,F), BBIrnagut Tak:
JpeTr(Aw):VF e F:inf(p)NF £
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O600wWEHHbIN aBTOMaT Biroxu
[anee cocTosiHus, npuHagiexaiine ogqHOMY LOMYCKAOLWEMY MHOXECTBY,
1300paxxatoTCs Kak OKpaLueHHble B oguH (He benbiil) uBeT

Ecnn BEPLUNHA NPUHAONEXKWNT HECKOJIbLKUM NPUHNMAOWNM MHOXECTBaM, TO
OHa OKpallMBAE€TCA BO BCE COOTBETCTBYHOLLNE LIBETA

b ab
b
o 0 e
a

VYcnewHoe Bbl4YMCAeHNE STOrO aBToMaTa — 3TO BblYNCNEHNE, B KOTOPOM
6eCKOHEHYHO HaCTO NOBTOPSIOTCA XOTs Obl OA4HA CHHSS BEPLUMHA N XOTsl Dbl
ofHa 3e/I€Has BepLUNHA

Mpumep

ITM aBTOMATOM Pacrno3HaéTCsl MHOXECTBO Bcex w-cnos euga WbU, rae
> We{ab}*n
» U — nioboe w-cnoso Hag {a, b}, cogepxalee BECKOHEHHO MHOTO «a%», HO
HU OfHOrO «aa»
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O606uiEeHHbIN aBTOMaT Broxn

AsTomart bioxu A = (5', S}, >, F) Ha30BéM pazobobuiennem 0606LEHHOTO
astomata broxu GA = (S, So, —, F), ecnm oH yCTPOeH Tak:

» [lpousBoabLHO ynopsifodnM gonyckatowmne MHoxecTea GA:
F={Fo,.... Fi1}

> '=5x{0,1,...,k—1}

> Sy = So x {0}

» F={(s,i)|seF;, ief{01,....k—1}}

> [lns Kakgoro nepexoga s — s’ aBTomata GA u Kaxgoro

i€{0,1,...,k—1} B A BkntovatoTCsi cnepytowme nepexoabl (1 TONbKO
TaKue Nepexoabl):

> ecn (s,i) ¢ F, 7o (s,i) % (5, 1)
> unaue (s,i) ¥ (s',(i +1) mod k)
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O606uiEeHHbIN aBTOMaT Broxn

Mpumep
Ons obobwénHoro asTomarta broxu GA
b c
e ses =T
a b

C MOPSIAKOM JOMYCKAIOLMX MHOXECTB (CMHee, 3eN1EHOE) COOTBETCTBYET TaKoe
pa3obobuueHne A:

ﬂpmmep B3aNMHO COOTBeTCTBnyLIJ,VIX Bbl‘-IVICJ'IeHVII7I 9TNX aBTOMATOB:
0°020505020%02020%505 ...
050205050 2025052020505 ..
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Teopema o pa3o6o6uwieHnn aBTtomaTta bBroxun
Ons noboro 0b60buwiéHHoro asTomaTta Broxu GA u nioboro ero
pa30606weHus A sepHo L(A) = L(GA)

Hokazatensctso (L(A) C L(GA))

[Ons onpepenénrHoctu nonoxum, 4to GA = (S, So, —, {Fo,..., Fk—1}) mn
A= (5,5, F)

PaccmoTpum npoussosibHoe w-cnoso w € L(A)

. 0 . 1
B A cyuwiectsyet ycnewHoe Beiuucnexme p euga (So, i) 1, (s1,11) L

Mo ycTpoiicTBy A 1 yCnewHocTn p, B p COAEPXKNTCS BeCKoHeYHas
nognocnegosatensHocts (go,0),(q1,1),...,(gn, n mod k), ..., conepxawas
TOJIbKO 371eMeHThbl F

Mo noctpoeruto A:

> pg = (%0 iEN s1 ﬂ ...) — Bbluucnerne GA

» [nsi scex i € {0,1,2,...} BepHo q; € F; mod k
3HaunT, ans kaxgoro i € {0,1,..., k — 1}, Bepro inf(pg) N F; # (: sTomy
MNepeceveHnto NPUHAAIEXAT, HaNpPUMep, COCTOSIHUSA i, Git ks Git2ks Qit3k, - - -

CnepoBaTensHo, pg — ycnewHoe Bbldncnedne GA, a 3HaunT, w € L(GA)
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Teopema o pa3o6o6uwieHnn aBTtomaTta bBroxun
Ons noboro 0b60buwiéHHoro asTomaTta Broxu GA u nioboro ero
pa30606weHus A sepHo L(A) = L(GA)
Hokazatensctso (L(A) D L(GA))
(GA=(S,S0,—,{Fo,...,Fk_1}), A= (5,55, —,F))
PaccmoTpum npounsesosbHoe w-cnoso w € L(GA)

wl0] wli]
B GA cyujectsyeT ycnelHoe BblYMCiEHNE pg BUAA S — S| — ...

Mo ycnewHocTn pg, AN 3TOrO BbIMUC/IEHNS CYLIECTBYIOT Ceflytolne UHEKChI
io,il,iz,.. .

» ip — HauMmeHbLINiA, Ans koToporo s;; € Fo

» ip, m> 1, — HauMeHbLLUNIA, ANIA KOTOPOTO im > im—1 N S;, € Fm mod
Torpa, no nocTpoeHuto, B A COAePXKNTCA YCMELLIHOE BbIYUC/IEHNE,
NpUHUMatOLLEe W:
(50,0) = -+ - = [54,0) — (si+1,1) = - — (53, 1)
= (spq1, 1) == (S k—=1) = (sj,_,+1,0) — ...
3uauut, w € L(A) V¥
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