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POPMAJIbHbLIE A3bIKU

KoHeuHoe HenycToe MHOXeCcTBO X = {a1,...,an}
Oyaem HasbiBaTh asnhasutom . Ero anemenTsi
Ha3bIBatOTCA DyKBaAMU .

Cnosom w B andaBuTe 2 Ha3blBaeTcs nrobas
KOHEeYHas nocsenoBaTensHocTb byke. [lnnHa cnosa
w ob3HavaeTcs 3anucbto |w| .

CnoBo, He comepxallee H1 OfHON DYKBbI, Ha3bIBAETCA
MyCTbIM CII0BOM 1 0DO3HAYaAeTCA CUMBOJIOM € .
MHoxxecTBO BCex cnioB andasuTa > 0b603HAYNM
3anucbto 2.° . MHOXXeCTBO BCEX HEMYCTbIX CNOB
andaenta L 0b03HaYUM 3anucbio X .

Bcakoe mHoxecTso cnos L, L C 2*, bygem
Ha3blBaTb (hOpPMasibHbIM A3bIKOM B asdaBuTe 2 .
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POPMAJIbHbLIE A3bIKU

Konkatenaunein (cuenneHnem) cios u u v
Ha3bIBAETCSA CNAOBO UV , NONYYEHHOE B pe3yibTaTe
NPUNNCbIBAHNS CNOBA V B KOHeL, CJ0Ba U .

CnoBo x Ha3blBaeTcs
» npedrkcom CnoBa W, ecin W = Xy ;
» cychhrkcom cnoBa W, €eCan W = yx;
» MOJCNOBOM CNOBA W, €CIN W = YXZ
re y W Z — HEKOTOpble CJI0BA.

3anuck x", rae x — CN0OBO, a N1 — HaTypajibHOe

4ncno, byset obosHayaTb CNOBO XX - - - X,

n pa3
0:

B wacTtHoCcTHM, X €.



POPMAJIbHbLIE A3bIKU

MNpumepsbl.

Y ={a, b,c} — andasur.

aabbcccbbaa — cnoso w B andpasute X*.
W — KOHKaTeHauus cnos aab v bcccbbaa .

aab — npedmkc, bbaa — cydpdukc, bccc —
NOAC/AOBO ClIOBa W .

(aabc)® = aabcaabcaabc
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POPMAJIbHbLIE A3bIKU

K dbopmanbHbiM a3bikam L1 v Ly npumeHumbl
TEOPETUKO-MHOXKECTBEHHbIE onepauun L1 M Ly,
Ly ULy, L1\ Ly, a TakxKe onepaunsi KOHKaTeHaLuUu

Lily, = {uv : u€ Ly, vely},
M onepauun nTepaLuy
L7 = {w" : weli}, raen>0;
I = (Lr
n=0

Takxe MOXHO BBECTU OAHOMECTHbIE OMepaLy
» Pref(L) ={u : w=uv, welL};
» Suff(L) ={v : w=uv, we L},
» Sub(L) ={x : w=uxv, wel}.



POPMAJIbHbLIE A3bIKU

OTKYAOA BEPYTCHA A3bIKWN?

M 4YTO HY>KHO YMETb Y3HABATbL O
A3bIKAX?



OTKYOA BEPYTCHA A3bIKIN?
aa

C/210BO W
M

—_—

wel?

HeT

ABTOMAT-PACINO3HABATEJIb
A3bIKA L
L={w : M(w)= pa}



OTKYAOA BEPYTCA A3bIKIN?

ABTOMAT-TEHEPATOP
A3bIKA L
L={w :w = output(M)}



OTKYAOA BEPYTCA A3bIKIN?

-

cnosow € X* M cnoso u € B*

ABTOMAT-NMPEOBPA3OBATEJIb
L=Au :u=MWw), weX*}



OTKYAOA BEPYTCA A3bIKIN?

Mol Oynem paccmMaTprBaTbh MOAENN BblHUCAEHNI,
KOTOpble CMOCODHbI OO NopoxaTh PopManbHble
A3bIKK, OO PacrnosHaBaTh MPUHAANEXHOCTb C/IOB
bopManbHbIM A3bIKAM.

Ecnu M — mogenb Bbl4ncnennii, To 3anuce L(M)
0b03Ha4aeT sA3blK, COCTOALLNIA N3 BCEX CNIOB W,
KOTOpbIE MOPOXKAAIOTCS Mogenbto M uan
npu3HatoTcs Mogensto M gonyctumbiMi,
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Bbiducnenuii M, pns kotopoii BepHo L = L(M)
(npobnema cunTesa );
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OcHOBHbIE 3a4a4M aHAAM3a U CUHTE3A MOLENEA BbI4NCAEHI
TaKOBbI

> 0151 3afaHHOrO si3blka L MOCTpoMThL Takyto mMogenb
Bbiducnenuii M, pns kotopoii BepHo L = L(M)
(npobnema cunTesa );

> 0718 3aAaHHOl Mogenn Bbiuucaenunii M nposeputs L(M) = &
(npobnema nycrotsi );

> Ans 3ajaHHOl Moaenn Bbluncnednii M nposeputs L(M) = XF
(npobnema ToTanbHOCTK );

> [J1s1 3afaHHOl napbl mogenein BoldncaeHuii My, M,
nposeputb L(M;) = L(M,) (npobnema skeusaneHTHOCTN );

> 0719 3ajaHHOl Mogenu Bbiyncaenunii M u cnosa w npoBepuThb
w € L(M) (npobnema npuHagnexHocTtu ).



KOHEYHbLIE ABTOMATDbI

KoHeuHbI aBTOMAT — 3TO BbIYUCINTENBHOE
YCTPOWCTBO C KOHEYHOW NAaMATLIO.

PopManbHO, KOHEYHbLI aBTOMAT — 3TO CUCTEMA
A=(X,5,1,F, T), roe
» 2 — KOHeYHblii andasuT;
» S — KOHEYHbINl MHOXECTBO COCTOAHWI ;
» | — MHOXeCTBO HayanbHbix coctosaruin, | C S
» F — MHOXeCTBO (brHaNbHbIX cocTosHuin,, F C S

» [ — OTHOLIEHME NepexoaoB,

TCSx(Xu{e}) xS.



KOHEYHbLIE ABTOMATDbI

a KoHeuHbIli aBTomMaT A :

Y ={a, b}
S={s1,%,...,5}
| ={s1,s}
F = {ss5, 6}



KOHEYHbLIE ABTOMATDbI

Ons koneunoro asTomata A = (X,5,[,F, T)
ycnosumcst Tpoiiku (s’ x, s”) u3 oTHoweHus
nepexofoB T Ha3blBaTb Nepexofamiu u n3obpaxaTtb
ux 3anucsmu Bupga s° —— s”
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KOHEYHbLIE ABTOMATDbI
Ons koneunoro asTomata A = (X,5,[,F, T)

ycnosumcst Tpoiikn (s', x, s”) u3 oTHoweHNs

nepexofoB T HasbiBaTb nepexofamu 1 n3obpaxkats
X

nx 3anucamu enga s° — s” .

Boiuuncnennem (nporoHom, Tpaccoii) astomara A u3
COCTOSIHUSI Sy B COCTOSIHUE S, Ha3bliBAETCs Ntobas
koHedHast (B T.4. nycTasi) NOCJeA0BaTENbHOCTb
NepexoAos

X1 X2 Xn
run = sy > S1 > e > Sp .

Bynem roBopuTb, 4TO BblHUCAEHUE rUN

NPOYNTbIBAET CNOBO W = X1X2...X,, N YCIOBMMCS
w

0b03Ha4YaTb 3TO BbIYUCIEHNE 3AMUCBIO Sg —« S .
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Bbiuncnenmne run = sy —s, s, KOHEYHOro aBTOMAaTa
A= (X,5,1,F, T) bygem HasbigaTh

» HayajlbHbIM , ecan sg € [
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KOHEYHbLIE ABTOMATDbI

Bbluncnenne run = sy —, S, KOHEYHOrO aBTOMATa
A= (X,5,1,F, T) bygem HasbigaTh

» HayajlbHbIM , ecan sg € [

» buHanbHbIM , ecnn s, € F

» ycrewHsiM (MAn JONYCKAOWMM), e OHO
SBNSIETCA N HAYaNbHBIM, U (DUHANBHBIM,

S3bik aBTOMaTa A — 3TO MHOXECTBO C/NOB

L(A) ={w : sy —=. s, — ycnewHoe Bbluncneqme A}



KOHEYHbLIE ABTOMATDbI




KOHEYHbLIE ABTOMATDbI

a
run = s — S3



KOHEYHbLIE ABTOMATDbI

a b
run = Sy — S3 — Sy
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KOHEYHbLIE ABTOMATDbI

a
run = s; > S3 > S5

abba
run = Sy — 4 Sy



KOHEYHbLIE ABTOMATDbI

DopmanbHblil SA3bIK L Ha3blBaeTCS aBTOMATHbLIM ,
eC/IN CyLLEeCTBYET Takol KOHe4HbIli asTomaT A, asis
KOTOporo BepHo paseHcTso L = L(A).



KOHEYHbLIE ABTOMATDbI

DopmanbHblil SA3bIK L Ha3blBaeTCS aBTOMATHbLIM ,
eC/IN CyLLEeCTBYET Takol KOHe4HbIli asTomaT A, asis
KOTOporo BepHo paseHcTso L = L(A).

[Ins aBTOMaTHBIX A3bIKOB HEKOTOPLIE 3a4a4U
aHann3a 1 CuHTe3a nMetoT 3 eKTUBHbIE pelleHns.



KOHEYHbLIE ABTOMATDbI

Teopema 1.1. CyuiectByeT afiropntM, KOTOpPbIii
ans ntoboro KOHeYHOro agToMaTa

A=(%,5,1,F, T) ncnosa w nposepsieT
npuHagnextocts w € L(A) 3a spems O(|S| - |w|).

Hoka3zatenbcTBo. CBOANTCS K 3a/a4e NPoBEPKM
AOCTUXXIMOCTM BEPLUVH B OPUEHTNPOBAHHOM rpade.



KOHEYHbLIE ABTOMATDbI

Teopema 1.1. CyuiectByeT afiropntM, KOTOpPbIii
ans ntoboro KOHeYHOro agToMaTa

A=(%,5,1,F, T) ncnosa w nposepsieT
npuHagnextocts w € L(A) 3a spems O(|S| - |w|).

HokazaTtenbcTBo. CBoanTCs K 3aga4e NMPOBEPKY
AOCTVXKUMOCTU BEPLUUH B OPUEHTMPOBAHHOM rpade.
Teopema 1.2. CyuiecTByeT anropuTm, KOTOpbIi
Ans 1toboro KOHEYHOro aBToOMaTa

A= (X,5,1,F, T) npoBepsieT, BEPHO /i1, 4TO
L(A) =@, 3a Bpems O(|S|-|Z]).

HokasatenbcTBo. CBOANTCS K 3ajaqe NMPOBEPKN
AOCTUXKUMOCTUN BEPLLMH B OPUEHTUPOBAHHOM rpade.



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

KoHeuHble aBTOMaTbl MOXXHO Npeobpa30BbIBaTbL —
ynpowiaTb, MONOAHATL, MUHUMWU3UPOBATL U Np. —
nyTeM 3KBMBAJIEHTHbIX NPeobpa3oBaHuii.

KoneyHble aBTomaTtel A; n A; HasbiBatoTcs
sksuBaneHTHoivu , ecin L(A;) = L(Ay).



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

KoHeuHble aBTOMaTbl MOXXHO Npeobpa30BbIBaTbL —
ynpowiaTb, MONOAHATL, MUHUMWU3UPOBATL U Np. —
nyTeM 3KBMBAJIEHTHbIX NPeobpa3oBaHuii.

KoneyHble aBTomaTtel A; n A; HasbiBatoTcs
sksuBaneHTHoivu , ecin L(A;) = L(Ay).

Koneunbiit astomat A = (X, S,/, F, T) Ha3biBaetcs
NONHBIM , €CNN ANst NoDbOro cocTodHna s, s € S, u
ntoboit OykBbl @, @ € 2, CyLIECTBYET NepPeXo

s eT.



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

Vr1eepxaeHune 1.3. Kaxabiii KoHeYHbIi aBTOMaT
MMEET 3IKBUBAJIEHTHbLIA €My MOJIHbIA aBTOMAT.



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

Vr1eepxaeHune 1.3. Kaxabiii KoHeYHbIi aBTOMaT
MMEET 3IKBUBAJIEHTHbLIA €My MOJIHbIA aBTOMAT.

Noka3aTenbcTBO. BeBegem HoBoe HecpnHanbHOE
COCTOSIHME S, U /IS KaXKAOrO COCTOSIHUA

s, s€ SU{sy} ubykssl a, a € X, pobasum
HOBbI nepexof (5 —— S, ), ecn B aBToMaTe HeT
nepexozos Buga (s N s’) . O4eBngHo, 4to B
pesynbTaTe NOAYHUM MOMHLIA aBTOMAT, a MHOXECTBO
YCMELWHbIX BbIYNCNEHNA NPU 3TOM HEe USMEHUTCS.



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB




MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB




MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

CocTosiHue s KOHe4yHoro aeTomaTta A HasoBem
HECYLLECTBEHHBIM , €CNIN YEPE3 HEro HE NMPOXOAUT HU
OfIHO yCnellHoe Bbl4ucieHne aBTomMaTa. KoHeuHbli
aBTOMAT, HE VMEKOLLNA HECYLLECTBEHHbBIX COCTOAHWUNA,
OyaemM Ha3biBaTb MPUBEAEHHBIM .



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

CocTosiHue s KOHe4yHoro aeTomaTta A HasoBem
HECYLLECTBEHHBIM , €CNIN YEPE3 HEro HE NMPOXOAUT HU
OfIHO yCnellHoe Bbl4ucieHne aBTomMaTa. KoHeuHbli
aBTOMAT, HE VMEKOLLNA HECYLLECTBEHHbBIX COCTOAHWUNA,
OyaemM Ha3biBaTb MPUBEAEHHBIM .

VreepxxaerHue 1.4. Kaxablii KOHEYHbIVE aBTOMAT
MMeEeT SKBMUBANEHTHbIA eMy NpUBEAEHHbI aBTOMAT.



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

CocTosiHue s KOHe4yHoro aeTomaTta A HasoBem
HECYLLECTBEHHBIM , €CI HYEPE3 HEro He MPOXOAUT HY
OfIHO yCnellHoe Bbl4ucieHne aBTomMaTa. KoHeuHbli
aBTOMAT, HE VMEKOLLNA HECYLLECTBEHHbBIX COCTOAHWUNA,
OyaemM Ha3biBaTb MPUBEAEHHBIM .

VreepxxaerHue 1.4. Kaxablii KOHEYHbIVE aBTOMAT
MMEET 3KBUBANEHTHbI €My MpUBeAEHHbIA aBTOMAT.
HNoka3zatenbcTBo. Yoanum n3 S. [, F Bce Hecy-
LLECTBEHHbIE COCTOSIHUS, @ U3 OTHOLLEHUSI NEPEXOAOB
T BCe nepexoabl, COAepKalme HeCyLLIECTBEHHbIE
coctositusa. [lony4nm npuBefeHHbIE aBTOMAT C TeM
K€ MHOXXECTBOM YCMELUHbIX BbI4NCAEHW .



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB




MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

lNpuBegeHHbIV aBTOMAT



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

g
Mepexopbl BUAa s — s Ha30BeM c-nepexonami .



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

g
Mepexoab! BUAA S — S’ Ha30BeM c-nepexonamiu .

Vr1eepxaeHune 1.5. Kaxabiii koHeuHbIi aBTOMaT
NMEEeT SKBUBAJIEHTHbIA eMy aBToMaT be3

£-NepexomoB.



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

Mepexodbl BUAA S — ' HA30BEM c-Mepexomami .
Vr1eepxaeHune 1.5. Kaxabiii koHeuHbIi aBTOMaT
NMEET SKBUBAJIEHTHbIA eMy aBToMaT be3
£-NEPEXOM0B.

HokasaTtensbctso. 1) [Ins kaxxgon napebl
nepexogoB s —+ s’ u s’ —5 s bynem pobaBAATH B
aBTOMAT HOBbIN nepexog s” —— s .



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

Mepexodbl BUAA S — ' HA30BEM c-Mepexomami .
Vr1eepxaeHune 1.5. Kaxabiii koHeuHbIi aBTOMaT
NMEET SKBUBAJIEHTHbIA eMy aBToMaT be3
£-NEPEXOM0B.

HokasaTtensbctso. 1) [Ins kaxxgon napebl
nepexogoB s —+ s’ u s’ —5 s bynem pobaBAATH B
aBTOMAT HOBbIN nepexog s” —— s .

S sy & s
OO




MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

Mepexodbl BUAA S — ' HA30BEM c-Mepexomami .
Vr1eepxaeHune 1.5. Kaxabiii koHeuHbIi aBTOMaT
NMEET SKBUBAJIEHTHbIA eMy aBToMaT be3
£-NEPEXOM0B.
HokasaTtensbctso. 1) [Ins kaxxgon napebl
nepexogoB s —+ s’ u s’ —5 s bynem pobaBAATH B
aBTOMAT HOBbIN nepexog s” —— s .

a




MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

Mepexodbl BUAA S — ' HA30BEM c-Mepexomami .
Vr1eepxaeHune 1.5. Kaxabiii koHeuHbIi aBTOMaT
NMEET SKBUBAJIEHTHbIA eMy aBToMaT be3
£-NEPEXOM0B.
HokasaTtensbctso. 1) [Ins kaxxgon napebl
nepexogoB s —+ s’ u s’ —5 s bynem pobaBAATH B
aBTOMAT HOBbIN nepexog s” —— s .

a

O'-IeBMﬂ,HO, H4TO A3blK aBTOMATA MNpWn 3TOM HE
N3MEHAETCA.



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

2) Mocne Toro, kak B aBTOMAaTe ANst KaXXAON napbl
g a
nepexopgos s — s un s” —— s byger cospgan
a
nepexopn s —— s’ , ynanum Bce £ -nepexoabl.

a




MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

2) Mocne Toro, kak B aBTOMAaTe ANst KaXXAON napbl
g a
nepexopgos s — s un s” —— s byger cospgan
a
nepexopn s —— s’ , ynanum Bce £ -nepexoabl.

a
@d C‘?
OyeBnaHO, 4TO A3bIK aBTOMaTa Npu 3TOM He
namenntca. Bot n Bce.



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB




MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB




MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB




MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

a

@



MPEOBPA30OBAHNA KOHEYHbLIX
ABTOMATOB

KAK YBEONTBLCA B TOM, H4TO ABA
KOHEYHbLIX ABTOMATA
OKBVNBAJIEHTbI?

N 0O KAKOW CTEMEHN MO>XHO
YMNPOWATb KOHEHHbLIE ABTOMATbI?



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

BHavane nony4ynm oTBETHI Ha 3TW BONPOCHI A4S
KOHEYHbIX aBTOMaTOB CMeLnasbHOro BI/a.
Koneunbiii astomat A = (X, S,/, F, T) Ha3biBaetcs
[ETEPMUHNPOBAHHBIM , €CNU
» [I] <1, 1e A umeer He bonee ogHoro
NHULNANBHOTO COCTOSIHUS;
» A He UMeeT £ -nepexoos;
> AN 1toboro coctostus s,s € S, 1 ntoboi bykebi
a BepHo, 4to |{s': (s,a,s") € T}| <1, 1e.
oTHoweHne T sBnsercs yHKuned

T:Sx¥Y—=S5.



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

[NnaBHast OTAMYMTENBHAA OCODEHHOCTb
OETEPMUHNPOBAHHBIX KOHEYHbBIX aBTOMATOB .

ansa noboro cnosa w1 ansa Atoboro cocTosHmsA S

aBTOMaT uMeeT He bonee OgHOro Bbi4NCNEHUS
w

s —>, 5.



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

HepetepmuHmnpoBaHHbiii

KOHEYHbI aBTOMAT



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

[leTepMuHnpoBaHHbI

KOHEYHbI aBTOMAT



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Teopema 1.6. CywecTByeT anroputm NpOBEPKU BKJIOHYEHUS
sazbikos L(A') C L(A”) peTepMMHMPOBaHHbIX KOHEYHbIX aBTOMAaTOB
3a spems O(n?).



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Teopema 1.6. CywecTByeT anroputm NpOBEPKU BKJIOHYEHUS
ssbiko L(A") C L(A”) peTepMUHUPOBaHHBIX KOHEYHbIX AaBTOMATOB
3a spems O(n?).

Ookasartenscreo. Mycts A" = (X,5", s}, F, T') u

A" = (%,5", s/, F”, T") — napa noJiHbIX JETEPMUHIPOBAHHBIX
KoHeuHbIx asTomaTtos, |Q'| < n, |Q"| < n.




OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Teopema 1.6. CywecTByeT anroputm NpOBEPKU BKJIOHYEHUS
ssbiko L(A") C L(A”) peTepMUHUPOBaHHBIX KOHEYHbIX AaBTOMATOB
3a spems O(n?).

Ookasartenscreo. Mycts A" = (X,5", s}, F, T') u

A" = (%,5", s/, F", T") — napa nOJIHbIX AETEPMUHIPOBAHHBIX
KoHeuHbIx asTomaTtos, |Q'| < n, |Q"| < n.

PaccMoTpumM LeTepMUHUPOBaHHbIi KOHEYHbIi aBTOMaT

B=(%,S,s,F,T), rae

S=5 x5,

s0 = (%0:%0);

F={(s"):s"e FFAs" ¢ F"};

T ={(s},s]) -2 (sh,s5) : s} 2 she T'Ns 256l € T},




OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Nupykuneil no gnuHe cnosa w = a1a; ... ax MOXHO
nokasatb, 4To ntoboii napsl s; €S’ s/ S”
NOCNEN0BATENLHOCT NEPEXOAOB

/o ai /on an ak / "
(s1,81) — (82,8) —> -+ — (5k+l>5k+1)
ABNAETCA BblHNCNEHNEM aBTOMATA B
<~

nocnegoBaTeE/IbHOCTUN NEPEXOL0B

/a1 ) a2 ak /

S > S Pt )

1 2 k+1
s/ a s/ 2, 9k s/

1 72 ’ " 2k+1

ABASIOTCS BbluMcneHnsmu astomatos Au A"



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

3nauur, L(A") Z L(A")



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

3HauuTt, L(A") € L(A”) <= cyuwecTsyeT Takoe
CNOBO W = 313y . .. 3k, AN KOTOPOFO BbIYNCIEHNE

ak
Sg—> S —> - —> 5, 5, €F
/
asTomaTa A’ ycneliHo, a Bbl4uUcCieHue

a an ak
g —> S —> - —>s., s, & F"

aBTomaTa A’ — Het



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

3HauuTt, L(A") € L(A”) <= cyuwecTsyeT Takoe
CNOBO W = 313y . .. 3k, AN KOTOPOFO BbIYNCIEHNE

a a a
Sg—> S —> - —> 5, 5, €F

dBTOMaATa Al yCNewHO, a BblHMNCneHne

a2 ak

a
s —> - —s, s & F"

sy

aBTomaTta A’ — HeT <= asTomaT B umeer
yCneLlHoe Bbl4uCaeHune

ai

(5(/)75(/)/) — (56,56/) 3%2 e i> (S//(,SZ), (51/05/,(/) €F



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

3HauuTt, L(A") € L(A”) <= cyuwecTsyeT Takoe
CNOBO W = 313y . .. 3k, AN KOTOPOFO BbIYNCIEHNE

a a a
Sg—> S —> - —> 5, 5, €F

dBTOMaATa Al yCNewHO, a BblHMNCneHne

a2 ak

a
s —> - —s, s & F"

sy

aBTomaTta A’ — HeT <= asTomaT B umeer
yCneLlHoe Bbl4uCaeHune

ai

(5(/)75(/)/) — (56,56/) 3%2 e i> (S//(,SZ), (51/05/,(/) €F

< L(B) # @ (nposepsietca 3a spemsa O(n?).).



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Cnepacteue. CywecTsyeT anroputM npoBepKi
SKBUBAIEHTHOCTI LETEPMUHUPOBAHHBIX KOHEYHbIX
asTomaToB 3a Bpems O(n?).

HAoka3zatensbcteo. L(A;) = L(Ay) < L(A;) C
L(.AQ) A\ L(AQ) C L(.Al) .



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Cnepacteue. CywecTsyeT anroputM npoBepKi
SKBUBAIEHTHOCTI LETEPMUHUPOBAHHBIX KOHEYHbIX
asTomaToB 3a Bpems O(n?).

AokazaTtenbctBo. L(A;) = L(Ay) & L(A;) C
L(.AQ) A\ L(AQ) C L(.Al) .
JKBUBANEHTHbIE OE€ETEPMUNHNPOBAHHbIE KOHEYHbIE

aBTOMaTbl 001aat0T MHTEPECHBIM CBOMCTBOM: UX
COCTOSIHUSA MOMNAPHO COOTBETCTBYIOT APYr APYrY.



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Teopema 1.7. Mycte A" = (X,5", 5, F/. T') n

A" = (2,5",sf,F", T") — napa 3KBMBaNeHTHbIX NPUBEJEHHBIX
AETEPMUHNPOBAHHbBIX KOHEYHbIX aBTOMaTOB. Toraa ans noboro
coctosua s', s’ € S’ cywecTteyet Takoe coctosHue s, s € §”,
yto asTomatel A'[s'] = (X, 5", s'. F/, T')n

A" = (X,5",s", F", T") apnstoTcs aKBUBANEHTHBIMU.



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Teopema 1.7. Nycte A" = (X,S5',s), F', T') n

y ’ ’ 20> )
A" = (2,5",sf,F", T") — napa 3KBMBaNeHTHbIX NPUBEJEHHBIX
AETEPMUHNPOBAHHbBIX KOHEYHbIX aBTOMaTOB. Toraa ans noboro
coctosua s', s’ € S’ cywecTteyet Takoe coctosHue s, s € §”,
yto asTomatel A'[s'] = (X, 5", s'. F/, T')n
A" = (X,5",s", F", T") apnstoTcs aKBUBANEHTHBIMU.
Doxkazatensctio. Mycts s € S’ Tak kak A’ — npueegenHbiii

/ _u r vV /

aBTOMAT, CyLLECTBYET Takasl napa CNoB U, V, 4TO ) —>. s’ —, s
— ycnelwHoe Bbl4ncneHne asTomata A’ .



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Teopema 1.7. Nycte A" = (X,S5',s), F', T') n

y ’ ’ 20> )
A" = (2,5",sf,F", T") — napa 3KBMBaNeHTHbIX NPUBEJEHHBIX
AETEPMUHNPOBAHHbBIX KOHEYHbIX aBTOMaTOB. Toraa ans noboro
coctosua s', s’ € S’ cywecTteyet Takoe coctosHue s, s € §”,
yto asTomatel A'[s'] = (X, 5", s'. F/, T')n
A" = (X,5",s", F", T") apnstoTcs aKBUBANEHTHBIMU.
Doxkazatensctio. Mycts s € S’ Tak kak A’ — npueegenHbiii

/ _u r vV /

aBTOMAT, CyLLECTBYET Takasl napa CNoB U, V, 4TO ) —>. s’ —, s
— ycnelwHoe Bbl4ncneHne asTomata A’ .

Tak kak aTomatsl A’ un A” skeusanenthbl, aBTomat A"’ Takxke
MMEeT yCnellHoe Belumuchenme s) — . s — 5, s/
Mokaxem, 4to asTomatel A'[s'] = (X, 5", s', F/, T')n
A" = (%,5",s", F", T") skeuBanenTHbl.



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Jonyctum, yto w € L(A'[s']). Torga cywectsyeT ycnewwroe
w
BblYucaeHne s’ —, s, astomata A'[s'] .



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Jonyctum, yto w € L(A'[s']). Torga cywectsyeT ycnewwroe
Bblumcnenne s' —, s, asTomata A'[s] .

;U r W / /
Torpa sy —+ s —. s, — ycnewHoe Bbluucnenne asTomata A
(n3 onpegenenns s’ ).



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Jonyctum, yto w € L(A'[s']). Torga cywectsyeT ycnewwroe
w
BblYucaeHne s’ —, s, astomata A'[s'] .

;U r W / /
Torpa sy —+ s —. s, — ycnewHoe Bbluucnenne asTomata A
(n3 onpegenenns s’ ).

u w
Torpa sj —. s” —. s — ycnewHoe Bblyncnexune asromata A"
(n3 skeuBaneHTHocTu astomatos A’ n A”).



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Jonyctum, yto w € L(A'[s']). Torga cywectsyeT ycnewwroe
w
BblYucaeHne s’ —, s, astomata A'[s'] .

;U r W / /
Torpa sy —+ s —. s, — ycnewHoe Bbluucnenne asTomata A
(n3 onpegenenns s’ ).

u w
Torpa sj —. s” —. s — ycnewHoe Bblyncnexune asromata A"
(n3 skeuBaneHTHocTu astomatos A’ n A”).

w
Torpa s” —, s — ycnewHoe Bbiuncneqne astomata A”[s"] (n3
onpegenenus s’ ), u, cneposatensro, w € L(A”[s"]).



OETEPMNHNPOBAHHBIE KOHEYHbIE
ABTOMATDI

Jonyctum, yto w € L(A'[s']). Torga cywectsyeT ycnewwroe
w
BblYucaeHne s’ —, s, astomata A'[s'] .

;U r W / /
Torpa sy —+ s —. s, — ycnewHoe Bbluucnenne asTomata A
(n3 onpegenenns s’ ).

u w
Torpa sj —. s” —. s — ycnewHoe Bblyncnexune asromata A"
(n3 skeuBaneHTHocTu astomatos A’ n A”).

w
Torpa s” —, s — ycnewHoe Bbiuncneqne astomata A”[s"] (n3
onpegenenus s’ ), u, cneposatensro, w € L(A”[s"]).

3naunT, L(A'[s']) C L(A"[s"]).

Ananoruuno nokassisaetcs n ekatodenne L(A'[s']) C L(A"[s"]).
QED



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

A KAK MUHNMN3NPOBATb
AETEPMWHNPOBAHHBIE KOHEYHbBIE
ABTOMATbI



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

A KAK MUHNMN3NPOBATb
AETEPMWHNPOBAHHBIE KOHEYHbBIE
ABTOMATbI

[leTepMUHNPOBAHHbI KOHEYHbIA aBTOMAT
Ha3bIBAETCA MVHMMASIbHBIM , €CIN OH NMEET
HaWMeHbLLEee YNCI0 COCTOAHUI Cpean BCex
SKBUBANEHTHbIX MY AeTEPMUHNPOBAHHBIX KOHEYHbIX
aBTOMATOB.



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

KAK MOCTPOUTbL MUHUMANBHbLIN
NETEPMUHVPOBAHHbBIN KOHEYHBIN
ABTOMAT?



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

KAK MOCTPOUTbL MUHUMANBHbLIN
NETEPMUHVPOBAHHbBIN KOHEYHBIN
ABTOMAT?

BHauyane n3baBnmMcst OT HECYLECTBEHHbIX COCTOSHUIA
W ganee byaem paccMaTpuBaThb TOJBKO MPUBEAEHHbIE
aBTOMATbI.

Coctostusa s',s” neTepMUHUPOBAHHOrO KOHEYHOrO
astomata A = (X, S, s, F, T) byaem Ha3biBaThb
SKBUBANEHTHLIMI , €CIN SKBUBANEHTHBI aBTOMATbI

Als'| =(X,5,s,F, T) n A[s"] = (X,S,s",F, T).



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

Byaem ucnonssosaTh 3anuce s’ ~ s” ans
0DO3HaYeHNS 3KBMBANEHTHbIX COCTOAHNI 3aaHHOrO
aBTOMaTa.



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

Byaem ucnonssosaTh 3anuce s’ ~ s” ans
0DO3HaYeHNS 3KBMBANEHTHbIX COCTOAHNI 3aaHHOrO

aBTOMaTa.
DKBVBAJIEHTHOCTb COCTOSIHWIA NMepeaaeTcs no

HacnenCcTBy.



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

Byaem ucnonssosaTh 3anuce s’ ~ s” ans
0DO3HaYeHNS 3KBMBANEHTHbIX COCTOAHNI 3aaHHOrO
aBTOMaTa.

DKBVBAJIEHTHOCTb COCTOSIHWIA NMepeaaeTcs no
HacnencTBy.

Vreepxperne 1.8. Ecan s{ ~ s{' B npusegeHHOM
LETEPMUHNPOBAHHOM KOHEYHOM aBTOMaTe

A= (XL,S,5,F,T) ns, 255, T, 10
CyljecTByeT Takoe cocTosiHue s) , uto s/ —5 s € T
nshn~ sy,



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

Byaem ucnonssosaTh 3anuce s’ ~ s” ans
0DO3HaYeHNS 3KBMBANEHTHbIX COCTOAHNI 3aaHHOrO
aBTOMaTa.

DKBVBAJIEHTHOCTb COCTOSIHWIA NMepeaaeTcs no
HacnencTBy.

Vreepxperne 1.8. Ecan s{ ~ s{' B npusegeHHOM
LETEPMUHNPOBAHHOM KOHEYHOM aBTOMaTe

A= (XL,S,5,F,T) ns, 255, T, 10
CyljecTByeT Takoe cocTosiHue s) , uto s/ —5 s € T
nshn~ sy,

Hoka3atenbcTBo. CamocTosTensHO



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

DKBNBANEHTHOCTb COCTOSIHWIA COXpaHSeT CBOWCTBO
brHanbHOCTN.

Vreepxgerune 1.9. Ecm s; ~ si' B
LETEPMUHNPOBAHHOM KOHEYHOM aBTOMaTe

A=(X,S,5,F, T),us e F,tos" €F.

Hoka3zatenbcTBo. CamocTosTensHO



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

JKBUBAJIEHTHbIE COCTOSAHUA B3aWMO3aMeHSAEMbI.

Vreepxgerue 1.10. Ecim s’ ~s” B
[ETEPMUHNPOBAHHOM KOHEYHOM aBTOMaTe
A=(%,5,5,F,T) ns 25 s € T, 1o aBTomar
A = (X,S,s0,F, T), roe

T=(T\{s > sHu{s -},

5KBUBaNeHTeH asTomaTty A .



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

JKBUBAJIEHTHbIE COCTOSAHUA B3aWMO3aMeHSAEMbI.

Vreepxgerue 1.10. Ecim s’ ~s” B
[ETEPMUHNPOBAHHOM KOHEYHOM aBTOMaTe

a
A=(X,S,5,F, T),us —— s €T, 1o asTomar

-~

A=(X,5,5,F,T), rae
T=(T\{s 5 sHU{s—s"},
5KBUBaNeHTeH asTomaTty A .

HokasatenbcTBo. CamocTosTenbHO
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OETEPMNHNPOBAHHBIE KOHEYHbIE
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MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

[ns 3afaHHOro AETEPMUHUPOBAHHOrO KOHEYHOrO aBTOMaTa
A= (X,S,s,F, T) noctpoum astomat A = (X.5.5,F, T)
cnepyrowumM obpasom:
» S =15/~ — pakTOp-MHOXKECTBO S NO OTHOLIEHUIO
5KBUBANIEHTHOCTMN ~ ;
> 5o = [Sp]~ — Knacc sKBUBANEHTHOCTN COCTOSHUIA,
cofepXallunii Ha4abHOe COCTOSIHUE Sy ;
» F=F/ ~ — MHOXECTBO K/1laCCOB SKBMBAJIEHTHOCTH,
cofepXaLunx PUHabHble COCTOSIHUS;

» T={(51,x,%): 3s1, 2(51=[s1]~ AS2=[s2]~ A (51, X, 2) € T)}
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KOHEYHbLIX ABTOMATOB

AstomaT A




MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

AstomaT A m

/—\ a
S1
- 5 Knaccbl
@, a b SKBUBANIEHTHOCTU
COCTOSAHWN
b ™ a
52
~ b
So = {50}

w 5= {s3, 54}
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AstomaT A




MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

Teopema 1.11. L(A) = L(A).



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

Teopema 1.11. L(A) = L(A).

HokazatenbcTBo. Cneayet u3 npesbiayLimnx
yTBepxxaenunii 1.8-1.10.

BHauvane B kaXxaom Kjacce 3KBUBaNEHTHOCTY
cocTosiHuii aBTomaTa A BblOMpaeTcs npeacrasnTenb
S, 1 BCE Nepexofbl, BefyLine B COCTOSIHUS STOro
KJ1laCcCa 3KBWUBANEHTHOCTN [S]|., HanpaBasoOTCS B
COCTOSIHME S .

3aTeM ygansitoTCst HECYLLeCTBEHHbIE COCTOSIHUS.

B pesynbTaTe nonyyaem aBTOMAaT A



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
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Teopema 1.12. A — MUHUMaNbHbIA JETEPMUHUPOBAHHBII
KOHEYHBI aBTOMAT.
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Teopema 1.12. A — MUHUMaNbHbIA JETEPMUHUPOBAHHBII
KOHEYHBI aBTOMAT.

AokazatenbcTBo. [lpegnonoxum, 4To CyLwecTByeT Takoi
SKBUBAJIEHTHbI AETEPMUHUPOBAHHbBIA KOHEYHbIA aBTOMAT

A =(%,8,s),F,T'), uto |S'| < |5].
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Teopema 1.12. A — MUHUMaNbHbIA JETEPMUHUPOBAHHBII
KOHEYHBI aBTOMAT.

AokazatenbcTBo. [lpegnonoxum, 4To CyLwecTByeT Takoi
SKBUBAJIEHTHbI AETEPMUHUPOBAHHbBIA KOHEYHbIA aBTOMAT

A = (%,8,s), F, T'), uto |S'| < |S].

Torpa cornacto Teopeme 1.7 0 COOTBETCTBIMM COCTOSHMIA
5KBMBANIEHTHbIX ABTOMATOB ANs NI0BOro COCTosHMS S asTomaTa A
CyliecTByeT Takoe cocTosiHne s’ asTomata A’ , 4o asTomaThl A[S]
n A'[s"] skBMBanNeHTHBI.
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Teopema 1.12. A — MUHUMaNbHbIA JETEPMUHUPOBAHHBII
KOHEYHBI aBTOMAT.

AokazatenbcTBo. [lpegnonoxum, 4To CyLwecTByeT Takoi
SKBUBAJIEHTHbI AETEPMUHUPOBAHHbBIA KOHEYHbIA aBTOMAT

A = (%,8,s), F, T'), uto |S'| < |S].

Torpa cornacto Teopeme 1.7 0 COOTBETCTBIMM COCTOSHMIA
5KBMBANIEHTHbIX ABTOMATOB ANs NI0BOro COCTosHMS S asTomaTa A
CyliecTByeT Takoe cocTosiHne s’ asTomata A’ , 4o asTomaThl A[S]
n A'[s"] skBMBanNeHTHBI.

Ho torga c y4etom |S'| < |§\ Ha ocHoBaHuu npuHunna Jupnxne
MPUXOANM K BbIBOZY O CYLLECTBOBAHUN Mapbl PasinyHbIX
5KBMBANIEHTHBIX COCTOSH Wil aBToMaTa A BONpeKN TOMy, 4TO No
onpegeneHnio asTomata A BCe €ro COCTOAHUSA NONApHO
HEIKBUBAJIEHTHbI.



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

3HaumT, Takoro skBmBanenTHoro agtomata A’ = (X,5' . s5, F', T'),
uto |S’| < |S|, He cywecTsyerT.

3HauuT, A — MUHUMaNbHbIA AETEPMUHUPOBAHHBLIN KOHEYHbIN
aBToOMaT. QED



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

3HaumT, Takoro skBmBanenTHoro agtomata A’ = (X,5' . s5, F', T'),

4to |S'] < |5

, He CyllecTByeT.

3HauuT, A — MUHUMaNbHbIA AETEPMUHUPOBAHHBLIN KOHEYHbIN
aBToOMaT. QED

CJ'Ie,lJ,CTBVIe. ﬂ}06ble ABa 3KBUBANEHTHbLIX MWHUMaJIbHbIX
OETEPMUHNPOBAHHBIX KOHEYHBIX aBTOMaTa N30MOPIHbI.
HokazatenbcTBo. CamMOCTOSTENLHO .



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

3HaumT, Takoro skBmBanenTHoro agtomata A’ = (X,5' . s5, F', T'),

4to |S'] < |5

, He CyllecTByeT.

3HauuT, A — MUHUMaNbHbIA AETEPMUHUPOBAHHBLIN KOHEYHbIN
aBToOMaT. QED

CJ'Ie,lJ,CTBVIe. ﬂ}06ble ABa 3KBUBANEHTHbLIX MWHUMaJIbHbIX
OETEPMUHNPOBAHHBIX KOHEYHBIX aBTOMaTa N30MOPIHbI.
HokazatenbcTBo. CamMOCTOSTENLHO .

T. e. KaXAbIA MUHUMANbHBIA 4ETEPMUHNPOBAHHbLIN KOHEYHDIT
aBTOMaT AJ/11 33[aHHOrO aBTOMATHOMO 513blka OMNpefesseTcs
OZHO3HAYHO («C TOYHOCTLIO A0 U30MOpU3Ma» ).



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

3a,u,aq|/| NPOBEPKN 2KBUBANEHTHOCTN N MUHUMU3AL NN KOHEHYHbIX
dBTOMAaTOB B3aWUMHOCBOANMDbI.

YT10bbl MUHNMN3MPOBATL KOHEYHbIV AETEPMUHNPOBAHHbLIA aBTOMAT
A poctaToudHo
1. pasbuTb ero MHOXECTBO COCTOSIHUIA Ha KJ1acChl
SKBMBAJIEHTHOCTW, NPUMEHNB afAropuTM MPOBEPKMN
OKBUBANNEHTHOCTN ACTEPMUMHNPOBAHHBIX KOHEYHbIX aBTOMATOB,

2. nocTpouTb MUHUManbHbIA chakTop-asTomaTt A.



MNWHNMN3AUNA OETEPMWHNPOBAHHbBLIX
KOHEYHbLIX ABTOMATOB

3a,u,aL||/| NPOBEPKN 2KBUBANEHTHOCTN N MUHUMU3AL NN KOHEHYHbIX
dBTOMAaTOB B3aWUMHOCBOANMDbI.

Y7106bI MUHUMU3MPOBATL KOHEYHbIN LETEPMUHNPOBAHHbIA aBTOMaT
A poctaToudHo
1. pasbuTb ero MHOXECTBO COCTOSIHUIA Ha KJ1acChl
3KBUBANEHTHOCTW, NPMMEHNB aNropuTM MpPOBEPKN
9KBMBAJIEHTHOCTN SETEPMUHUPOBAHHBLIX KOHEYHLIX aBTOMATOB,
2. NOCTPOUTH MUHMMaNbHBIA chakTop-asTOMAT A .
Y106bl NPOBEPUTH SKBUBANEHTHOCTD KOHEYHbBIX
LETEPMUHUPOBaHHbIX aBToMaToB A1 n Ay AocTaTouHO
1. MuHUMU3MpOBaTL 0Da aBTOMaTa, NPUMEHUB AATOPUTM
MUHUMU3ALUN SETEPMUHNPOBAHHBIX KOHEYHbIX aBTOMATOB,
2. NpoBepuTbL N30MOPQHOCTE NOMYHEHHBIX MUHUMAJbHBIX
aBTOMAaTOB.



3A0AYN
3AZAYA 1

[lokaxxuTe, 4TO OTHOLLEHNE 3KBMBANEHTHOCTI COCTOAHMIA
LETEPMUHNPOBAHHOMO KoHeYHoro asTomata A = (X, S, 50, F, T) —
3TO Haubonbliee NO BKIOYEHWNIO OTHOLLIEHNE SKBUBANEHTHOCTN R
Ha MHOXECTBE COCTOAHMI S, KOTOPOE YAOBNETBOPAET ABYM
YCNOBUSIM A1t NtODbIX COCTOsAHMIA S), S5, 51, s 1n Byke x :

1. siRs{ ANs; e F = sf € F,

X 1"

2. iR Ns] “»she TAs) sl €T = syRsy,



3A0AYN
3AZAYA 1

[lokaxxuTe, 4TO OTHOLLEHNE 3KBMBANEHTHOCTI COCTOAHMIA
LETEPMUHNPOBAHHOMO KoHeYHoro asTomata A = (X, S, 50, F, T) —
3TO Haubonbliee NO BKIOYEHWNIO OTHOLLIEHNE SKBUBANEHTHOCTN R
Ha MHOXECTBE COCTOAHMI S, KOTOPOE YAOBNETBOPAET ABYM
YCNOBUSIM A1t NtODbIX COCTOsAHMIA S), S5, 51, s 1n Byke x :

1. siRs{ ANs; e F = sf € F,

X 1"

2. iR Ns] “»she TAs) sl €T = syRsy,

3AZAYA 2

M3BecTHO, 4TO 33a4n NPOBEPKM SKBNBANEHTHOCTN 1 MUHUMM3a-
LM ANst AETEPMUHNPOBAHHBIX KOHEYHbIX aBTOMATOB Pa3peLlnMbi
3a Bpemsa O(nlogn), rge n — 4ncno cocTosHUA aBTOMATOB.

MpeanoxuTe aaroputM MUHUMU3ALUN AETEPMUHNPOBAHHbIX
KOHEYHbIX aBTOMaToB, umMetowmii cnoxnocts O(n?). ObochyiiTe
€ro KOPPEKTHOCTb 1 OLIEHKY CJIOKHOCTM.



3AOAYN

3AJAYA 3

V|3BeCTHO, 4YTO ANnA HeAECTEPMUHNPOBAHHbBIX KOHEYHbBIX aBTOMATOB
TE€oOpeEMa O €NHCTBEHHOCTN MMWHNUMAJIBHOIO aBTOMATa Y>KE€ HE
NnMveeT MeCTa.

MpueeauTe NpuMep ABYX MUHUMANBHBIX, HO HEN3OMOPMHBIX
HEAETEPMUHVPOBAHHLIX KOHEYHbIX aBToMaToB. ObocHyiiTe
MWHUMANBHOCTb N 39KBUBAJIEHTHOCTb NPEAIOXKEHHbIX aBTOMATOB.



KOHEL, JIEKUN 1



