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OTnnyumble cocTosiHms
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DyHKyn G 1 ¥

Mycte A= (A, B, Q, ¢, 1)) — koHeuHblii aBTOMaT (6€3 HavanbHOro
COCTOSIHUS).

Mo dyHKuMsM ¢ 1 1) onpegenum yHKLUN
G:AXQ—=>B uy: A xQ— Q.
Onsiscex a € A, a € A", rpe o = m > 2, n g € Q nonoxum:
(A q) =

@
P(a,q) = w(a q),
?(a, q) = p(a(1), @)@(a(2) . . . a(m), ¥(a(1), q));

TE(A7 q) =q,
¥(a,q) =(a, q),
?P(Oév q) = 1P(04(2) s Ck(”’)? 1P(04(1)a q))
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CopeprkaTeNbHblii CMbICH PYHKUNT @ 1

Ecnm A= (A, B, Q,p, ), 10

1) (e, q) — cnoso 3 € B*, B koTopoe aBTomat A npeobpasyer
cnoeo o € A* us coctosinna g € Q;

2) ¢¥(a, q) — coctositme q' € Q, B KOoTOpoe aBTOMaT A nepexopuTt
npu npeobpasosaHun cnosa o € A* us cocroaHus g € Q.
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3KCI'IepVIMeHTbI C KOHEYHbBIMW aBTOMaTaMu

JkcnepumMeHTOM At KoHevHoro asTomata A = (A, B, Q, ¢, 1)
Ha3bIBAETCS MPOU3BOJIbLHOE COBO o € A*.

Cnoso o € A* otnnuaet coctosanus ¢ € Q u q” € Q, ecin
— / - /!
@(a,q') # ¢(a, q").

B obpaTHOM cnyyae cnoBo o € A* He OTANYAET COCTOSIHUS
/ /!
qgeQuqg’ €qQ.
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000e0000

OTan4nMble N HEOTAMYNMbIE COCTOSIHUS

Mycte A= (A, B, Q, , 1) — KOHeu4HbIi aBTOMAT.

[Ba coctostusa ¢’ € Q n ¢” € Q Ha3bIBAOTCA OTANUUMBIMUA,
ecnn HaligeTcs cnoego o € A*, KoTopoe Ux OTAMYaeT, T.e.

@, q") # 3(a, q").

B obpaTtHom cnyyae coctosHusa ¢ € Q n ¢’ € Q HasbiBatoTCs
HEOT/IMYUMbBIMU, NN IKBUBASEHTHLIMU.
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OTan4nMble N HEOTAMYNMbIE COCTOSIHUS

Mpumep. Paccmotpum auarpammy Mypa asTomaTtHol dyHKumn f:

1(1)

CoctosHua 0 mu 1 — He oTAnYNUMEI.
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JlemMa 06 OTANYUMBIX COCTOSHUSAX

Nemma 18.1. [lycts A = (A, B, Q, v, 1) — KoHe4HbIli aBTOMAaT
6e3 HavanbHoro coctosiHus u coctosuna q¢' € Q n g’ € Q
OT/IMYNMbI KAKUM-TO CIOBOM AJINHBI M 1 HE OTANYUMbI HUKAKUM
cnoBom MmenbLuei aavnbl. Torga ans kaxgoro k, 1 < k < m,
HaiigyTcs cocTosinns G, € Q u q) € Q, KOTOpbIe OTNYUMBI
KaKUM-TO C/I0BOM AJINHbI K 1 HE OTANYUMBI HUKAKUM C/I0BOM
MeHbLLEN AINHBI.
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JlemMa 06 OTANYUMBIX COCTOSHUSAX

Hokasatenbctso. lNycts A = (A, B, Q, ¢, 1)) — KOHeuHbliA
aBTOMaT u coctosnus ¢ € Q nu g’ € Q oTan4umbl cnosom o € A*
OJVHBI M 1 He OTANYNMbl HUKAKUM CJIOBOM MEHbLUEN AAUHbI.

Ons kaxgoro k, 1 < k < m, onpegennm coctosiHus g, g

q, = P(a(1)...a(m—k),q') € Q,

gl = 0(a(1)....a(m— k).q") € Q.
1. CocTosiHus G} W @), OTANHUMBI CJIOBOM
ay =a(m—k+1)...a(m)

ONnHbIL K.
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JlemMa 06 OTANYUMBIX COCTOSHUSAX

Hoka3aTenbcTBo. 2. [lokakem OT 0OpaTHOroO, 4TO COCTOSIHUS )
N q) He OTNNYMMbI HUKAKNM CJIOBOM MEHbLUEN [JINHBI.

MycTb HaligeTcs cnoBo ag € A* gnunbl kg < k, oTnnyatowee
COCTOSIHNS G} W .

Ho Torpga coctostus ¢’ u ¢’ otnnummel cnosom
a1 =a(l)...a(m—k)ag

aauvtbl (m — k) 4 kg < m, 4TO NPOTNBOPEYUT YCNOBUIO.

CnepoBaTenbHO, COCTOSIHUS @, 1 @) He OTANYUMbI HUKAKUM
k k
C/IOBOM AJINHBI, MeHbLuel K.



VnpolieHne aBTomaTos
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Teopema Mypa

Teopema 18.1 (Mypa). lycts A = (A, B, Q, ¢,1)) — KoHeqHblii
astomar c r coctositusimu (|Q| = r). Ecam coctosiins ¢ € Q n
q" € Q oTmMYUMBI, TO OHU OT/INHNMBI HEKOTOPBIM C/IOBOM AJINHAI,
He bonbiued (r — 1).



VnpolieHne aBTomaTos
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Teopema Mypa

Hokazatenscrso. MNycte Q = {q1,...,qr}.

Ons kaxporo k, k =0,1,..., paccMOTpuM cCrneflytoLlee OTHOLLEHME
R, Ha mHoxecTee Q:

Aans qi, qj € Q BepHo q;Rkqj, ecnu cocTosiHuA g; U qj He
OT/INYNMbI HNKAKUM CJIOBOM AJINHBI, MEHbLUEN UM PaBHOW K.

Monaraewm, 4to qiRoq; Anst Bcex gj, qj € Q.



VnpolieHne aBTomaTos
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Teopema Mypa

Hokazatenbcrso.
Hokaxkem, uTto ans kaxgoro k, k =0,1,..., Ry — oTHoweHue
3KBUBANEHTHOCTM Ha Q.

1. PecbiekcuBHOCTb: gR)q L5 KaXXZOro cocTosiHus g € Q.
2. CummeTpuyHocTe: ecnn q;Rkqj, To qjRkq;.
3. TpaH3nTusHOCTb: NycTb qiRkq; n qjRigs, T.€. ana kaxxporo

Takoro a € A*, uto |a| < k, BepHo

(a, i) = (e, g5),
(Oé, qj) = @(Oé, qs)

€1 €1

Torpa ans kaxgoro Takoro a € A*, uto |a| < k, BepHo n
P, qi) = P, gs), T-e. qiRqs.

CnepoBatensHo, R, — OTHOLUEHME 3KBUBAJIGHTHOCTM Ha Q.



VnpolieHne aBTomaTos
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Teopema Mypa

HokasaTtenbcTBo.
Myctb ry = |Q/Rk| — 4mcno knaccoe skBMBaneHTHOCTU MO
oTHoweHuto Ry Ha mHOxecTBe Q.

3ameTuM, 4to rg = 1.
Mo ycnosuto coctositust ¢ € Q n ¢’ € Q — oTAnYUMBI.

MycTb o € A* — cnoBoO HauMeHbLUER ANVHbI, OTANYalOLLEe
coctosiiusi ¢’ u g”. MNycTb |a| = m.
T.e. coctosinsa ¢’ n " oTAMYMMBI HEKOTOPLIM CJIOBOM AAVHBLI M 1

He OT/IMYUMbl HUKAaKMM CJOBOM MEHbLLUEN ONNHbI.

Mo nemme ansa kaxgoro k, 1 < k < m, HailgyTcs cocTosiHUS
g, € Qv g/ € Q, KOTOpble OTINHMMBI KAKIM-TO CIIOBOM AJNHbI K
N HE OTINYMMbI HUKAKNM CJIOBOM MEHbLUEN AJMNHbI.



VnpolieHne aBTomaTos
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Teopema Mypa

HokasaTtenbcTso.
MocMoTpuM, Kak ycTpoeHbl hakTop-mHoxecTBa Q/Rx—1 1 Q/Rk n
KaK COOTHOCSTCS Mexay coboii uncna re_q n r npu 1 < k < m.

3aMeTVIM, 4YTO ecnn q,'R)kfqu', TO q,-l?kqj.

T.e.

MNoatomy ri_1 < rg.
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Teopema Mypa

HokasaTtenbcTBo.

PaccmoTpum coctositus @), n g7. OHU He OTANYUMbBI HUKAKUM
k k

C/IOBOM AJINHBI, MeHbLuelt K.

3H3L|I/IT, NO OTHOLWIEHWNIO Rk—l OHWN HaXo4ATCsA B O4HOM KJlacce
SKBUBAJIEHTHOCTU.

Ho oHM oTANYMMBI KAKUM-TO C/OBOM AJINHbLI K.

3Ha‘-IVIT, NO OTHOLWWEHUIO Rk OHN HaXOoAATCA B pPa3HbIX KJlaCCax
SKBUBAJIEHTHOCTMN.

CnepoBaTtenibHO, npu nepexofe oT akTop-mHoxecTBa Q/Rx_1 K
bakTop-MHOXKECTBY @ /Ry XOTsi Obl OAMH KNACC SKBUBANEHTHOCTM
no oTHoweHnto R,_1 pa3bueaeTcsa xoTs bbl Ha ABa Kiacca
5KBWBANIEHTHOCTM MO OTHOLIEHNIO R .

MNoaTtomy ry_1 < rg.



VnpolieHne aBTomaTos
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Teopema Mypa

[HokasaTtenbcTBo.

Otmetum, 4To T.K. |Q| = r, onsa Bcex k BepHo ry < r (T. k.

Monyyaem BO3pacTaloLLyO NOCAEA0BATENBHOCTMN YNCEN:
l=nn<n<n<...<rp<r.

CnepoBatensHo, m < r — 1.



VnpolieHne aBTomaTos
0000000 @00000

VnpouleHne aBToMaToB

Mpumep. Paccmotpum auarpammy Mypa asTomaTtHol dyHKumn f:
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VnpouleHne aBToMaToB

Mpumep. Paccmotpum auarpammy Mypa asTomaTtHol dyHKumn f:




VnpolieHne aBTomaTos

0000000 @00000

VnpouleHne aBToMaToB

Mpumep. Paccmotpum auarpammy Mypa asTomaTtHol dyHKumn f:
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0000000 @00000

VnpouleHne aBToMaToB

Mpumep. Paccmotpum auarpammy Mypa asTomaTtHol dyHKumn f:

00 00 00 00
01 01 01 01
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VnpouleHne aBToMaToB

Mpumep. Paccmotpum auarpammy Mypa asTomaTtHol dyHKumn f:

00 00 00 00
01 01 01 01
10 00 10 00
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0000000 @00000

VnpouleHne aBToMaToB

Mpumep. Paccmotpum auarpammy Mypa asTomaTtHol dyHKumn f:

00 00 00 00
01 01 01 01
10 00 10 00

11 00 10 00




VnpolieHne aBTomaTos
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VnpouleHne aBToMaToB

Mpumep (npogonxetue).
0(0)
*0(0)

00 00 00 00
01 01 01 01
00 10 00

11 00 10 00
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VnpouleHne aBToMaToB

Mpumep (npogomxkerne). Ynpoctum anarpammy Mypa
pyHKUMN f, OTOXKAECTBUB HEOTAUYMMBIE coCcTosIHUS O n 2:

1(0 0(0) ~0(0)
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VnpouleHne aBToMaToB

Mpumep (npogomxkerne). Ynpoctum anarpammy Mypa
pyHKUMN f, OTOXKAECTBUB HEOTAUYMMBIE coCcTosIHUS O n 2:

*

1(0 0(0) ~0(0)

QD
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VnpouleHne aBToMaToB

Mpumep (npogomxkerne). Ynpoctum anarpammy Mypa
pyHKUMN f, OTOXKAECTBUB HEOTAUYMMBIE coCcTosIHUS O n 2:

*

1(0 0(0) ~0(0)

QD

= = O O
= O = O

O = O =
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VnpouleHne aBToMaToB

Mpumep (npogomxkerne). Ynpoctum anarpammy Mypa
pyHKUMN f, OTOXKAECTBUB HEOTAUYMMBIE coCcTosIHUS O n 2:

*

1(0 0(0) . ~0(0)
0,2 > <1
0 1
1(1)
q(t—1) x(t) | y(t) aq(t)
0 0 0 1 y(t) = x(t) - q(t — 1),
0 1 0 0 q(t) = x(t),
1 0 0 1 q(0) = 0.
1 1 1 0
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IHOCTVI)KVIMI:IG N HEQOCTUXKNMbIE COCTOAHNA

Mycte A= (A, B, Q, ¢, 1, g.) — KoHeuHblii aBTOMAT (C
Ha4YabHbIM COCTOSIHUEM).

CocTtositne g € @ Ha3bIBAaETCS AOCTUXKUMbIM, €C/I HallAeTCs
Takoe cnoeo a € A*, yto ¥(a, g.) = q.

T.e. cocTosiHne AOCTMXKMMO, €CJZIN aBTOMAT N3 HAYaJIbHOIoO
COCTOSAHNSA MOXET B HETrO I'I€p€|7|TVI No HEKOTOPOMY CNOBY.

B obpaTHOoM criyyae cocTosiHue g €  Ha3biBaeTcst
HEAOCTV>XKUMbIM.

[MOHATHO, Y4TO BCE HEAOCTUXKMUMbIE COCTOAHMS MOXHO YbpaTb n3
MHOXECTBa cOCTosHUi @ aBToMaTa A, HUKaK He M3MEHUB
oTobpaxkeHue fy.
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[lpnBedeHHbIVi KOHEYHbI aBTOMAT

KoHeuHbIli aBTOMAT Ha3blBAETCS npuBegeHHbIM, €C/in OH He
COLEPKUNT HEJOCTUXKNMDbIX N HEOTJTUHUMDbIX COCTOSIHWIA.

HOunarpamma Mypa npnBefeHHOro KOHEYHOro aBTOMaTa Ha3blBaeTCs
npusBeaeHHoON.
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[lpnBedeHHbIVi KOHEYHbI aBTOMAT

Mpumep. Cnegytowas anarpamma Mypa siBnsieTcs npuBegeHHOI:

1(0 0(0) 0(0)




3aja4un Aansi CaMOCTOSITENIbHOMO peLleHus

1. Ins kaxgoro r > 2 npuBefuTe NprMep KOHEYHOro aBToMaTa
A= (AB,Q,p,v) c r coctositusaimn (|Q| = r), B koTopom
HallAyTCs ABa COCTOSIHUS, KOTOPbIE OTINYMMbI CIOBOM
AavHbl (r — 1), HO HE OTANYMMbI HUKAKUM CJIOBOM MEHbLLEN

OJIHBI.



	 
	 
	

