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KoHeuHble aBTOMaTHI
9000000000

KoHeyHbIli aBTOMAT

KoHe4yHbIM aBTOMAaTOM Ha3bIBAETCS Ha6op
A - (A7 B7 Q7 90’1% q*)7

B KOTOPOM:

1) A — BxopgHoW andaBuT (SBASIOLWMNIACA KOHEYHBIM HEMYCTbIM
MHOXECTBOM),

2) B — BbIxoaHOW andaBuT (SBASIOLWMIACA KOHEYHBIM HEMYCTbIM
MHOXECTBOM ),

3) Q@ — MHOXXeCTBO COCTOSIHWI (SBASIIOLLEECS KOHEYHBIM
HENYCTbIM MHO)KECTBOM),

4) ¢ : Ax Q@ — B — cbyHKUUNSs BbIXOA0B,
5) ¥ :AX Q@ = Q@ — dyHKUNA Nepexonos,

6) g« € Q — HaYaNbHOE COCTOsIHME.



KoHeuHble aBTOMaTHI
O@e00000000

KoHeYyHble aBToMaThl

Takune KoHe4YHble aBTOMAaTbl HA3bIBAIOTCSA TaKXKE aBTOMAaTaMu C
BbIXo4oMm, nnn aBTOMaTaMI/I—I'IPEO6pa3OBaTej75!MM.

PaCCManVIBaIOTCH TaKkXKe KOHe4YHble aBToMaThl be3 Bbixoga, nnn
dBTOMAThbI-Pacrno3HaBaTEIN.



KoHeuHble aBTOMaTHI
00@0000000

KoHeYyHble aBToMaThl

Mpumep. KoHe4yHblii aBTOMAT:

‘A = (A7 B7 Q’ 907 w? q*)7

rae A= B =1{0,1}, Q ={0,1,2}, g. = 0 u dyHKuMN BLIXOAOB ¢
N Nepexonos 1) 3agatoTcs Tabauuei:

geQ acA|p(g,a)eB|yY(qg,a)eQ
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 2
2 0 1 2
2 1 1 2




KoHeuHble aBTOMaTHI
000e000000

CDyHKLI,I/IOHVIpOBaHl/Ie KOHEYHOIro aBTOMaTa

cDyHKLI,I/IOHVIpOBaHVle KOHEYHOro aBToOMaTa

A= (AB,Q,p,%,q.)

Ha BxogHom cnose x = x(1)x(2)...x(m) € A* onuceiBaetcs

CUCTEMOII KAHOHUYECKNX YpaBHEHU

y(t) = p(x(t),q(t = 1)), 1<t<m,
q(t) = ¥(x(t),q(t — 1)), 1<t<m,
G-

m

MMpu 5TOM roBOPSIT, YTO KOHEYHbIA aBTOMAT A BXOAHOE CIOBO

x = x(1)x(2)...x(m) € A* npeobpasyer B BbIXO4HOE C/10BO
y=yLy(2)...y(m) e B".

OTMeTVIM, HTO OJINHBI BXOAHOIO M COOTBETCTBYHOLLENO BbIXO4HOIO
CnoBa paBHbI.



KoHeuHble aBTOMaTHI
0000@00000

CDyHKLI,I/IOHVIpOBaHl/Ie KOHEYHOIro aBTOMaTa

Mpumep. PaccmoTpuM byHKLMOHNPOBaHNE KOHEYHOrO aBTOMAaTa
A n3 npeabigywero npumepa Ha cnose o = 0010 € A*.



KoHeuHble aBTOMaTHI
00000e0000

chHKLI,I/IOHI/IpOBaHl/Ie KOHEYHOIro aBTOMaTa

Mpumep (npogonxetue). Vitak, o = 0010 n g, = 0.

geQ acA|p(q,a) € B|Y(q,a) e
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 2
2 0 1 2
2 1 1 2

Monyyaem:
|g«|0010 = |0/0010 — 0|1|010 — 00[1|10 — 001|2|0 — 0011]2|.

3HaunT, KoHeYHbIli aBToMaT A BxogHoe cnoso o = 0010 € A*
npeobpasyeTt B BbIxogHoe cnoso S = 0011 € B*.



KoHeuHble aBTOMaTHI
000000e000

BeckoHe4dHble cnosa

Mycte A — KoHeuHbIli andpasuT.

BeckoHeuHbiM cnoBom (unn cBepxcioBom) B andasute A
Ha30BeM DECKOHEYHYIO MOC/eA0BaTENLHOCTL DYKB 3TOro andasunTa.

MHoxecTBO BCex cBepxCNoB B andpaeute A obosHaumm A%,

Ecim a € A%, 10 a(t) obosHauaeT t-to bykBy CBepXC/ioBa «,
t=1,2,....

Te a=a(l)a(2)...a(t)... € A~.



KoHeuHble aBTOMaTHI
0000000 e00

chHKLI,I/IOHI/IpOBaHl/Ie KOHEYHOIro aBTOMaTa

chHKLI,I/IOHI/IpOBaHI/Ie KOHEYHOro aBToOMaTa

A: (A78707Q07’l/}7 q*)

Ha BxogHom ceepxciose x = x(1)x(2)...x(t)... € A®
OMMCLIBAETCS CUCTEMON KAHOHUYECKUX YPaBHEHWI:

y(t) = p(x(t),q(t = 1)), t=>1,
q(t) = ¥(x(t),q(t = 1)), t=>1,
q(0) = gx.

MMpun 3TOM roBopAT, YTO KOHEYHbIV aBTOMaT A BXOAHOE CBEPXCJIOBO
X € A% npeobpasyeT B BbIXOgHOE CBEPXC/I0BO y € B,



KoHeuHble aBTOMaTHI
0000000080

OTobparkeHne, KOTOPOe OCYLLIECTBASIET aBTOMAT

KoneuHblii aBTomaT A Kaxkgoe cBepxcyioBo x € A npeobpasyet B
OLLHO3HAYHO OMpefesieHHOe CBEPXCI0BO ¥y € B™.

3HaunT, KOHeYHbI aBTOMAT A onpefensieT HeKOTOPYHO hyHKLMIO
. o0 [ee]
fq: A — B>,

KOTOPYO Ha30BEM OTODpa>keHNemM, KOTOpOe OCYLLEeCTB/IsieT
astomar A.



KoHeuHble aBTOMaTHI
000000000 e

VcTpolicTBa C KOHEYHOW NaMsATbLO

KoHeunbliii aBTomat A = (A, B, Q, v, 1, g+) MOXHO paccMaTpnBaTb
KaK JUCKPETHbIV npeobpa3oBaTesib C KOHEYHOU NaMATbIO:



KoHeuHble aBTOMaTHI
000000000 e

VcTpolicTBa C KOHEYHOW NaMsATbLO

KoHeunbliii aBTomat A = (A, B, Q, v, 1, g+) MOXHO paccMaTpnBaTb
KaK JUCKPETHbIV npeobpa3oBaTesib C KOHEYHOU NaMATbIO:




KoHeuHble aBTOMaTHI
000000000 e

VcTpolicTBa C KOHEYHOW NaMsATbLO

KoHeunbliii aBTomat A = (A, B, Q, v, 1, g+) MOXHO paccMaTpnBaTb
KaK JUCKPETHbIV npeobpa3oBaTesib C KOHEYHOU NaMATbIO:

HunckpeTHoe Bpems:
A t=1,2,...




KoHeuHble aBTOMaTHI
000000000 e

VcTpolicTBa C KOHEYHOW NaMsATbLO

KoHeunbliii aBTomat A = (A, B, Q, v, 1, g+) MOXHO paccMaTpnBaTb
KaK JUCKPETHbIV npeobpa3oBaTesib C KOHEYHOU NaMATbIO:

[uckpeTHoe Bpems:
./4: C](t—].)GQ7 t:1727°"
q(0)

I
0
*




KoHeuHble aBTOMaTHI
000000000 e

VcTpolicTBa C KOHEYHOW NaMsATbLO

KoHeunbliii aBTomat A = (A, B, Q, v, 1, g+) MOXHO paccMaTpnBaTb
KaK JUCKPETHbIV npeobpa3oBaTesib C KOHEYHOU NaMATbIO:

,ﬂ.I/ICKPETHOG BpeEMA:
./4: C](t—].)GQ7 t:1727°"




KoHeuHble aBTOMaTHI
000000000 e

VcTpolicTBa C KOHEYHOW NaMsATbLO

KoHeunbliii aBTomat A = (A, B, Q, v, 1, g+) MOXHO paccMaTpnBaTb
KaK JUCKPETHbIV npeobpa3oBaTesib C KOHEYHOU NaMATbIO:

x(t)
JunckpeTHoe Bpems:
A: | g(t—1)eQ, t=1,2,...
q(0) = g.




KoHeuHble aBTOMaTHI
000000000 e

VcTpolicTBa C KOHEYHOI NaMSATbIO

KoHeunbliii aBTomat A = (A, B, Q, v, 1, g+) MOXHO paccMaTpnBaTb
KaK JUCKPETHbIV npeobpa3oBaTesib C KOHEYHOU NaMATbIO:

x(t)
JunckpeTHoe Bpems:
A: | g(t—1)eQ, t=12,...
q(0) = g.
y(t)



AsTomaTHbIe thyHKLUMN
[ Tole}

ABTOMaTHas dyHKLMS

Mycte A n B — koHeyHble andasuTsl
f:A* — B>,

®yHKymsa f Ha3bIBAaeTCS aBTOMATHOWM, eCiy HallgeTCs Takoii
KOHEYHbI aBTOMAT

A — (A7 B7 Q7907¢7q*)7

yto fu = f.



AsTomaTHbIe thyHKLUMN
oeo

[MprMep HEaBTOMATHON DYHKLUY

Mpumep. MNycte A= B ={0,1} n f : A — B>, rpe

Foy = {0000y X =000,
1 1l...1..., x#£00...0....

Mokaxkem oT 0bpaTHOro, YTO PyHKLUMSA f HE ABIAETCS aBTOMATHOINA.

[MpennonoXxmnm, 4To HaWZETCA KOHeYHbIi aBTOMaT

A - (A7 B7 Q7907w7q*)7

ocylecTeasowuii otobpaxetue f.



AsTomaTHbIe thyHKLUMN
ooe

[MprMep HEaBTOMATHON DYHKLUY

Mpumep (npogomxerue). Paccmotpum t = 1 un nycts x(1) = 0:



AsTomaTHbIe thyHKLUMN
ooe

[MprMep HEaBTOMATHON DYHKLUY

Mpumep (npogomxerue). Paccmotpum t = 1 un nycts x(1) = 0:




AsTomaTHbIe thyHKLUMN
ooe

[MprMep HEaBTOMATHON DYHKLUY

Mpumep (npogomxerue). Paccmotpum t = 1 un nycts x(1) = 0:




AsTomaTHbIe thyHKLUMN
ooe

[MprMep HEaBTOMATHON DYHKLUY

Mpumep (npogomxerue). Paccmotpum t = 1 un nycts x(1) = 0:

q(0) = g«




AsTomaTHbIe thyHKLUMN
ooe

[MprMep HEaBTOMATHON DYHKLUY

Mpumep (npogomxerue). Paccmotpum t = 1 un nycts x(1) = 0:

x(1)=0

q(0) = g«




AsTomaTHbIe thyHKLUMN
ooe

[MprMep HEaBTOMATHON DYHKLUY

Mpumep (npogomxerue). Paccmotpum t = 1 un nycts x(1) = 0:

Jx(l) _0




AsTomaTHbIe thyHKLUMN
ooe

[MprMep HEaBTOMATHON DYHKLUY

Mpumep (npogomxerue). Paccmotpum t = 1 un nycts x(1) = 0:

Jx(l) _0

MpoTuBopeymne: aBTOMAT «He 3HaeT», Kak BbigaTh y(1): ecnm Bce
CBEPXC/IOBO X COCTOWUT TOJbKO U3 Hysnelt, To y(1) = 0; a ecnm B X
BCTpeyaeTcst XoTs bbl ogHa eguuuua, 1o y(1) = 1.

3HauunT, f — HeaBTOMaTHasi PyHKLMS.



Cnocobbl npeacTasneHnsi
©000000

Cnocobbl npeacTasieHus

PaccmoTpum cnocobel npeacTaBneHnst KOHeYHbIX aBTOMAaTOB 1
COOTBETCTBYIOLLMX aBTOMAaTHbIX OYHKLMWIA.



Cnocobbl npeacTasneHnsi
0®00000

KaHoHM4YecKmne ypaBHEHUS

1. KaHoHuyeckmne ypasHeHus.
Koneunbiin asTomat A = (A, B, Q, v, 1, g«) (n aBTomMaTHyto
yHKLMIO f4) MOXHO 33faBaTb KAHOHUYECKUMU YPABHEHUSMMU:

y(t) = gp(X(t), q(t - 1))7
q(t) = ¥(x(1), q(t — 1)),

Mpn aTom YacTo ygobHo, 4TObbI B MpaBbix 4acTsX HAXOAWUIUCH
pyHKUMN anrebpbl NOrvKu.

Ons atoro anemenTbl MHOXeCTB A, B, @ KOAVWPYIOT OfHO3HAYHbIM
anaBnTHLIM paBHOMEPHBLIM kogoM B andasute {0,1}.

A 3aTem nepenuceiBatoT dyHkUnM ©(t), 1(t) B cooTBETCTBUM C
5TUM KOAMPOBAHNEM.



Cnocobbl npeacTasneHnsi
00®0000

KaHoHM4YecKmne ypaBHEHUS

Mpumep. Haiigem KaHOHMYECKME YPaBHEHUSI KOHEYHOMO aBTOMaTa
A n3 npegpigywnx npumepos: A =B = {0,1}, Q = {0, 1,2},
g« = 0 n p n 1) 3apatotca Tabnuueii:

geQ acA|yp(g,a)cB|(qga)ecQ
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 2
2 0 1 2
2 1 1 2

3akoanpyem coctosiHus g € (, HaNnpuMep, Tak:

0-00, 1-01, 2—10.



Cnocobbl npeacTasneHnsi
000e®000

KaHoHM4YecKmne ypaBHEHUS

Mpumep (npogosnxetue). Monyyaem:

qu(t—1) q(t—1) x(t)|y(t) q(t) gft)
0 0 0 0 0 1
0 0 1 0 0 1
0 1 0 0 0 1
0 1 1 1 1 0
1 0 0 1 1 0
1 0 1 1 1 0
1 1 0 — —
1 1 1 - - -
Teneps:

y(t) = x(t)q2(t — 1) V q1(t — 1),

qi(t) = x(t)g2(t — 1) V qu(t — 1),

q2(t) = (x(t) V g2(t — 1)) - qu(t — 1),

q1(0) = q2(0) = 0.



Cnocobbl npeacTasneHnsi
0000e®00

Hunarpamma Mypa

2. Anarpamma Mypa.

Awnarpammoii Mypa (nnu gmarpammoii Nnepexofos) KOHEYHOro
asTomata A = (A, B, Q, v, %, q.) (n aBTomaTHOl pyHKUMM f4)
Ha3bIBAETCA OPUEHTMPOBAHHbINA rpad C NomMeTKamu

Da = (Va, Ea),
B KOTOPOM:
Va=Q,
Ea={(a,¥(a,q)) |ac A qeQ}
npuyem

ayre (g,¢(a, q)) € E4 npunucana nometka a(y(a, q)),

BEpLIMHA g, € V4 NnoMeyYeHa 3BE3[0YKOI .



Cnocobbl npeacTasneHnsi
000000

Hunarpamma Mypa

Mpumep. Haigem auarpammy Mypa koHe4dHoro asTomarta A us
npegbigywmx npumepos: A= B ={0,1}, Q ={0,1,2}, g, =0mn
© 1 1 3agaroTcs Tabanueii:

geQ acA|yp(q,a)cB|Y(qg,a)ecQ
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 2
2 0 1 2
2 1 1 2




Cnocobbl npeacTasneHnsi
©000000e

Hunarpamma Mypa

Mpumep (npogomxetnue). Vitak, g, =0 n

g ajle ¥v||q ajlyg ¥
0 0[0o 1[0 1]0 1
1 0/0 1[]1 1]1 2
2 0/1 22 1]1 2




Cnocobbl npeacTasneHnsi
©000000e

Hunarpamma Mypa

Mpumep (npogomxetnue). Vitak, g, =0 n

g ajle ¥v||q ajlyg ¥
0 0[0o 1[0 1]0 1
1 0/0 1[]1 1]1 2
2 0/1 22 1]1 2




Cnocobbl npeacTasneHnsi
©000000e

Hunarpamma Mypa

Mpumep (npogomxetnue). Vitak, g, =0 n

g ajle ¥v||q ajlyg ¥
0 0[0o 1[0 1]0 1
1 0/0 1[]1 1]1 2
2 0/1 22 1]1 2




Cnocobbl npeacTasneHnsi
©000000e

Hunarpamma Mypa

Mpumep (npogomxetnue). Vitak, g, =0 n

g ajle ¥v||q ajlyg ¥
0 0[0o 1[0 1]0 1
1 0/0 1[]1 1]1 2
2 0/1 22 1]1 2

0,1(0)



Cnocobbl npeacTasneHnsi
©000000e

Hunarpamma Mypa

Mpumep (npogomxetnue). Vitak, g, =0 n

g ajle ¥v||q ajlyg ¥
0 0[0o 1[0 1]0 1
1 0/0 1[]1 1]1 2
2 0/1 22 1]1 2

0,1(0) W



Cnocobbl npeacTasneHnsi
©000000e

Hunarpamma Mypa

Mpumep (npogomxetnue). Vitak, g, =0 n

g ajle ¥v||q ajlyg ¥
0 0[0o 1[0 1]0 1
1 0/0 1[]1 1]1 2
2 0/1 22 1]1 2

1(1)
L



Cnocobbl npeacTasneHnsi
©000000e

Hunarpamma Mypa

Mpumep (npogomxetnue). Vitak, g, =0 n

g ajle ¥v||q ajlyg ¥

0 0[0o 1[0 1]0 1

1 0/0 1[]1 1]1 2

2 0/1 22 1]1 2
0,1(1)

1(1)
L



Cnocobbl npeacTasneHnsi
©000000e

Hunarpamma Mypa

Mpumep (npogomxetnue). Vitak, g, =0 n

g ajle ¥v||q ajlyg ¥

0 0[0o 1[0 1]0 1

1 0/0 1[]1 1]1 2

2 0/1 22 1]1 2
0,1(1)

1(1)
{1



Eannuynan 3agepxka
©00000

PyHKUNS eANHUYHON 3a4epPKKY

Mycte A=B={0,1} n z: A — B>, rge
z(x(1)x(2)x(3) ... x(t)...) =0x(1)x(2)...x(t —1)....

Ona HasbiBaeTcs (pyHKUMEl eqUuHUYHON 3a4epXKKU.
CopepxaTensHo, oHa npunuckisaet O cnesa K BXOAHOMY CJIOBY.

MokaxkeM, 4TO z — aBTOMaTHasi PyHKLMSI.



Eannuynan 3agepxka
[o] YoleTole}

PyHKUNS eANHUYHON 3a4epPKKY

OT06pa>KeH|/|e Z OCYLLECTBNAETCA KOHEHHBIM aBTOMATOM
A = (Av Ba Q = {Oa 1}79071/]7 q* = 0)7

rae coctosiHne g = 0 o3HayYaeT «B MpeAbliayLLNiA MOMEHT BpeMeHU
Ha Bxofe bbi1 0»; cocTosiHne g = 1 03HaYaeT «B MpeablayLuii
MOMEHT BPEMEHN Ha Bxoge bbiia 1.

Haiigem Tabnuubl pyHKUNiA ©, ) 1 KAHOHUYECKUE YPABHEHUS:

geQR acAlypl|vy
0 0 [0]0 y(t) = q(t - 1),
0 1 0|1]m q(t) = x(t),
1 0 |1]0 q(0) = 0.
1 1 111

B nepBblii MOMeHT BpemeHu Bcerga Boigaercs 0, nostomy g, = 0.



Eannuynan 3agepxka
00000

Hunarpamma Mypa eguHuyHol 3a8ep Ky

Moctpoum auarpammy Mypa dyHkumn z:
geEQ acA|lp|v

ngqg.=0




Eannuynan 3agepxka
00000

Hunarpamma Mypa eguHuyHol 3a8ep Ky

Moctpoum auarpammy Mypa dyHkumn z:
geEQ acA|lp|v

ngqg.=0




Eannuynan 3agepxka
00000

Hunarpamma Mypa eguHuyHol 3a8ep Ky

Moctpoum auarpammy Mypa dyHkumn z:
geEQ acA|lp|v

ngqg.=0




Eannuynan 3agepxka
00000

Hunarpamma Mypa eguHuyHol 3a8ep Ky

Moctpoum auarpammy Mypa dyHkumn z:
geEQ acA|lp|v

ngqg.=0




Eannuynan 3agepxka
00000

Hunarpamma Mypa eguHuyHol 3a8ep Ky

Moctpoum auarpammy Mypa dyHkumn z:
geEQ acA|lp|v

ngqg.=0




Eannuynan 3agepxka
00000

Hunarpamma Mypa eguHuyHol 3a8ep Ky

Moctpoum auarpammy Mypa dyHkumn z:
geEQ acA|lp|v

ngqg.=0




Eannuynan 3agepxka
00000

Hunarpamma Mypa eguHuyHol 3a8ep Ky

Moctpoum auarpammy Mypa dyHkumn z:
geEQ acA|lp|v

ngqg.=0




Eannuynan 3agepxka
[oeYe] Tole}

Mpumep. Mycte A= B ={0,1} n f : A — B>, rpe
f(x(1)x(2)x(3)...x(t)...) =y(1)y(2)...y(t)...,
npuyem

0, t=1,
y(t):{ x(t—1)@x(t), t=2.

Hokaxem, yto f — aBTOMaTHas dyHKUUS.



Eannuynan 3agepxka

[e]e]ele] le]

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
y(t):{ x(t—1)@x(t), t=2.



Eannuynan 3agepxka

[e]e]ele] le]

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
Y(t):{ x(t—1)®x(t), t=2.

Beegem 3 coctosihusa: ¢ = 0 — mMomMeHT BpemeHn t =1, g =1 —
MOMeHT BpemeHn t > 2 n x(t —1) =0 u g = 2 — MOMeHT
BpemeHn t > 2 n x(t — 1) = 1:



Eannuynan 3agepxka

[e]e]ele] le]

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
Y(t):{ x(t—1)®x(t), t=2.

Beegem 3 coctosihusa: ¢ = 0 — mMomMeHT BpemeHn t =1, g =1 —
MOMeHT BpemeHn t > 2 n x(t —1) =0 u g = 2 — MOMeHT
BpemeHn t > 2 n x(t — 1) = 1:



Eannuynan 3agepxka

[e]e]ele] le]

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
Y(t):{ x(t—1)®x(t), t=2.

Beegem 3 coctosihusa: ¢ = 0 — mMomMeHT BpemeHn t =1, g =1 —
MOMeHT BpemeHn t > 2 n x(t —1) =0 u g = 2 — MOMeHT
BpemeHn t > 2 n x(t — 1) = 1:



Eannuynan 3agepxka

[e]e]ele] le]

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
Y(t):{ x(t—1)®x(t), t=2.

Beegem 3 coctosihusa: ¢ = 0 — mMomMeHT BpemeHn t =1, g =1 —
MOMeHT BpemeHn t > 2 n x(t —1) =0 u g = 2 — MOMeHT
BpemeHn t > 2 n x(t — 1) = 1:

£ 0(0)



Eannuynan 3agepxka

[e]e]ele] le]

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
Y(t):{ x(t—1)®x(t), t=2.

Beegem 3 coctosihusa: ¢ = 0 — mMomMeHT BpemeHn t =1, g =1 —
MOMeHT BpemeHn t > 2 n x(t —1) =0 u g = 2 — MOMeHT
BpemeHn t > 2 n x(t — 1) = 1:



Eannuynan 3agepxka

[e]e]ele] le]

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
Y(t):{ x(t—1)®x(t), t=2.

Beegem 3 coctosihusa: ¢ = 0 — mMomMeHT BpemeHn t =1, g =1 —
MOMeHT BpemeHn t > 2 n x(t —1) =0 u g = 2 — MOMeHT
BpemeHn t > 2 n x(t — 1) = 1:

0(0)



Eannuynan 3agepxka
0000e0

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
Y(t):{ x(t—1)®x(t), t=2.

Beegem 3 coctosihusa: ¢ = 0 — mMomMeHT BpemeHn t =1, g =1 —
MOMeHT BpemeHn t > 2 n x(t —1) =0 u g = 2 — MOMeHT
BpemeHn t > 2 n x(t — 1) = 1:

0(0)



Eannuynan 3agepxka
0000e0

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
Y(t):{ x(t—1)®x(t), t=2.

Beegem 3 coctosihusa: ¢ = 0 — mMomMeHT BpemeHn t =1, g =1 —
MOMeHT BpemeHn t > 2 n x(t —1) =0 u g = 2 — MOMeHT
BpemeHn t > 2 n x(t — 1) = 1:

0(0)

1(1)




Eannuynan 3agepxka
0000e0

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
Y(t):{ x(t—1)®x(t), t=2.

Beegem 3 coctosihusa: ¢ = 0 — mMomMeHT BpemeHn t =1, g =1 —
MOMeHT BpemeHn t > 2 n x(t —1) =0 u g = 2 — MOMeHT
BpemeHn t > 2 n x(t — 1) = 1:




Eannuynan 3agepxka
0000e0

Mpumep (npogosxerne). Jns fgokasatenscrea npesioxnm
aunarpammy Mypa dyHkuum f, rae

0, P=1,
Y(t):{ x(t—1)®x(t), t=2.

Beegem 3 coctosihusa: ¢ = 0 — mMomMeHT BpemeHn t =1, g =1 —
MOMeHT BpemeHn t > 2 n x(t —1) =0 u g = 2 — MOMeHT
BpemeHn t > 2 n x(t — 1) = 1:




Eannuynan 3agepxka
[oleYoleTe] }

[Mpumep

Mpumep (npogosxerue). Haligem kaHOHMYECKME ypaBHEHMS
dyHKuun f:

qu(t=1) q(t—1) x(t) | y(t) q(t) qo(t)
0 0 0 | 0 0 1
0 0 1] 0 1 1
0 1 0| o0 0 1
0 1 1 1 1 1
1 0 0o | - - -
1 0 1| - = -
1 1 0 1 0 1
1 1 1] 0 1 1
y(t) = (x(t) © qu(t — 1)) - g2t — 1),
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C®D3 c 3agepxkamm

Cxemoii 3 (pyHKLMOHANbHbIX 3/1eEMEHTOB C 3aJep>KKamu
(CP33)

SGa(t)s- o xn(t)iya(t), ... ym(t))
B 6asnce B = {x&y,x V y,x} U{z} nasbiBaercs
1) opuenTuposanHsbliii rpacd G = (V/, E) ¢ BO3MOXHbIMK

OPUEHTUPOBAHHLIMY UrKAamMu, npudemM B rpace G

2) niobas BepwmnHa rpaca G
, Ha3bIBAETCS BXOAHOI (MM BXOLOM) U €l NpUNNCHIBAETCS
KaKas-TO BxofHasi nepemenHas x;(t);
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C®D3 c 3agepxkamm

3) nioboii BepwmHe rpacpa G ¢ nosycTenerbo 3ax04a, PasHoi
eAVHULE, NPUNNCBLIBAETCA ANBO efuHNYHAsA 3afepXKKa z, nbo
oTpuuaHue

4) B nobom opneHTUpoBaHHOM LuKie rpadpa G fosmkHa bbITb XOTs
Bbl 0fHa BEpPLUMHA C NPUMUCAHHON el eAUHNYHOWR 3a4epPXKKOIA;

5) nioboii BepwmHe rpacpa G ¢ nosycTensio 3ax0aa, PaBHON ABYM,
NpUNUCLIBaeTCst MBO KoHbIOHKLMS &, NMBO AN3BIOHKUMS V;

6) HekoTopble (B TOM 4ucC/ie U BXOAHbIE) BepLmHbl rpada G
Ha3bIBAKOTCS BbIXOAHBIMU (MM BBIXOLAMM) U UM MPUMNUCHIBALOTCS
(paznuuHble) BbixoaHble nepementbie y1(t),. .., ym(t).
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C®D3 c 3agepxkamm

Mpumep. Paccmotpum npumep CO33:
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C®D3 c 3agepxkamm

Mpumep. Paccmotpum npumep CO33:
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C®D3 c 3agepxkamm

Mpumep. Paccmotpum npumep CO33:



Co33

00O®@000000000

C®D3 c 3agepxkamm

Mpumep. Paccmotpum npumep CO33:
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ABTOMaTHOCTL oTobpaxerus CPI3

Teopema 17.1. Kaxgas CPI3

S(Xl(t)v oo 7Xn(t);)/1(t)v v 7}/m(t))

ocywecTBsieT asTomatHoe otobpaxerne BxogoB x1(t), ..., xn(t) B
Bbixognl y1(t), ..., ym(t).
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ABTOMaTHOCTL oTobpaxerus CPI3

HokaszatenbctBo. Paccmotpum rpacp G = (V, E) CP33 S.

MycTb vi,..., vk € V — BCe BepLUMHbI, KOTOPbIM MpuUnucaHa
eANHNYHAs 3afIepXKKa Z.

PaccmoTpum Bepwmny v;. B rpace G B Hee seset opHa ayra us
BEPLUVHbI, KOTOPYO 0bo3HaYUM w;.

Vpanum a1y ayry (w;, v;) us rpaca G. Bepwure w; npunuiwem
HOBYIO BbIXOL4HYIO nepemerHyto q;(t).

BeplmnHa v; cTaHeT BXxOfHOM, eli NPUNULLEM HOBYH BXOLHYHO
nepemenHyto p;(t).

3ameTum, 4TO T. K. B Il0DOM OpueHTUpoBaHHOM Lukie rpada G
XOTs1 Bbl OAHON BepluMHE Dblfa NnpunucaHa z, BbINOJHMB Takoe
npeobpasoBaHue 415t BEPLWWH Vi, . .., Vk, Mbl Pa30pBeEM BCE
OPUEHTUPOBAHHBIE LIMKJIbI.
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ABTOMaTHOCTL oTobpaxerus CPI3

Ooxka3zatensctBo. B utore nonyyaem CPD (6es sagepxex) S'.

Ha ee Bbixogax y;(t), gi(t) COOTBETCTBEHHO BbIYNCASIOTCS
HekoTopble pyHKUuK anrebpel norukn Fj, G; € Pa:

yj(t) = F,I'(Xl(t)’ cee aXn(t)apl(t)w . 'apk(t))v 1 <J < m,
qi(t) = Gi(xa(t), .-, xn(t), pr(t), ..., pk(t)), 1< i<k

Mo onpeneneHnto PyHKLMN e[UHNYHON 3a4ePXKKN BEPHO
pi(t) = gi(t — 1), gi(0) = 0. MoaTomy

yj(t) - ,:j(Xl(t)7' e 7Xn(t)7 ql(t - 1)7 e -7qk(t - 1))a 1 <J < m,
q,-(t) = G,'(Xl(t), o ,X,,(t), ql(t — 1), ey qk(t — 1)),

Monyynnm KaHOHMYECKME ypaBHEHUS, @ 3HAYMT, oTobparkeHne —
aBTOMaTHOE. O
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ABTOMaTHOCTL oTobpaxerus CPI3

Mpumep. Haligem aBTomaTHyto dpyHkumio fs no CP33 S:
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ABTOMaTHOCTL oTobpaxerus CPI3

Mpumep. Haligem aBTomaTHyto dpyHkumio fs no CP33 S:
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ABTOMaTHOCTL oTobpaxerus CPI3

Mpumep. Haligem aBTomaTHyto dpyHkumio fs no CP33 S:




Co33
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ABTOMaTHOCTL oTobpaxerus CPI3

Mpumep. Haligem aBTomaTHyto dpyHkumio fs no CP33 S:

ox(t)
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ABTOMaTHOCTL oTobpaxerus CPI3

Mpumep. Haligem aBTomaTHyto dpyHkumio fs no CP33 S:

ox(t)
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ABTOMaTHOCTL oTobpaxerus CPI3

Mpumep. Haligem aBTomaTHyto dpyHkumio fs no CP33 S:

ox(t)

* q2(t)
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ABTOMaTHOCTL oTobpaxerus CPI3

Mpumep. Haligem aBTomaTHyto dpyHkumio fs no CP33 S:

ox(t)

* q2(t)

Mony4vaem KaHOHWYECKMe ypaBHeHust ans fs:

.y(t) = C72(t - 1)5
qi(t) = x(t),
q(t) = qu(t — 1),
q1(0) = q2(0) = 0.
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[MpenctaBnerne asTtomata CP33

Teopema 17.2. Kaxkgbiii KOHeYHbI aBTOMAT

A= (A B,Q,p, 1, q.) moxer bbiTb npegctasnes CPI3 B basuce
B = {x&y,xVy,x}U{z} npn HekoTopom kozmposaHun
2/1eMeHTOB U3 MHoXecTB A, B, Q Habopamu u3 Hynei u eagnHuL.
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[MpenctaBnerne asTtomata CP33

Dokazatensctio. Mycts |A| =5, |B| =t, |Q|=r.
3akogmpyeM B3aMMHO OJHO3HAYHO:

1) anemeHTbl MHOXecTBa A Habopamu (xi, x2, ..., Xp) € {0,1}",
rae n = [log, s|;

2) anemeHTbl MHOXeCTBa B — Habopamu

(yi,¥2,---,¥m) € {0,1}", rae m = [log, t|;

3) anemeHTbl MHOXecTBa Q — Habopamm

(g1,2,---,qk) € {0,1}k, roe k = [log, r], npudem HauvanbHoe
COCTOsIHME @, 3aKoAmpyem HynesbiM Habopom (0, ..., 0).
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[MpenctaBnerne asTtomata CP33

,D,OKGBHTeﬂbCTBO. AeTtomat A MOXHO 3a4aTb KAHOHNYECKNMN

YPaBHEHUSAMMN:
y(t) = p(x(1), q(t — 1)),
q(t) = v(x(t), q(t — 1)),
q(0) = g.

MNepenuiiem 3Ty ypaBHEHUS 4151 KOGOB 3JIEMEHTOB U3 MHOXECTB
A, B, Q. Mpu atom dyHKLmMm ¢ 1 1) npeobpasytorcs B Habopbl
yHkuuii anrebpsl norukn (Fi, ..., Fn) n (Gy, ..., Gk):

yi(t) = Fi(xa(t), ..., xa(t), qu(t —1),...,qu(t = 1)), 1<,j<m,
q,-(t) = G,'(Xl(t), . ,Xn(t), ql(t — 1), ey qk(t — 1)),
qi(0) =0, 1<i<k.

DTy CUCTEMY KaHOHWYECKMX ypaBHeHuiA obosnaumm (1).



C®33
000000000080

[MpenctaBnerne asTtomata CP33

Hoxka3zatenbctBo. Tenepb noctpoum CP (6e3 3agepxek) S’ B
basunce By = {x&y,x V y,X}, BbIHUCASIOWYIO Ha BbIXOAAX
y;j(t), gi(t) cooTBeTcTBEHHO hbyHKLMN anrebpsl norukn Fj, G;:

yj(t) = Fi(a(t), s xalt), qu(t = 1), q(t = 1)), 1<j<m,
q,-(t) = G,'(Xl(t),. .. ,X,,(t), ql(t - 1), .. .,qk(t — 1)), 1<i<k.

3atem coeguHnm B cxeme S’ Bbixog gi(t) ¢ Bxogom g;(t — 1) uepes
eAVHNYHYIO 3alepXKy z anisi Bcex | = 1,... k.

Monyunm CPI3 S, ocyuecTBasOLYyO aBTOMATHOE 0TODpaXkeHne B
COOTBETCTBUM C KAHOHNYECKUMY ypaBHeHusimu (1).

g
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[MpenctaBnerne asTtomata CP33

Mpumep. Haligem CPI3 pns asToMaTHON hbyHKUMM [, 3a8aHHOI
KaHOHWYECKUMU YPaBHEHNSIMU:
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[MpenctaBnerne asTtomata CP33

Mpumep. Haligem CPI3 pns asToMaTHON hbyHKUMM [, 3a8aHHOI
KaHOHWYECKUMU YPaBHEHNSIMU:

y(t) = x(t) - q(t = 1),
q(t) = x(¢),
q(0) = 0.

Monyvyaem CPI3 S;:
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[MpenctaBnerne asTtomata CP33

Mpumep. Haligem CPI3 pns asToMaTHON hbyHKUMM [, 3a8aHHOI
KaHOHWYECKUMU YPaBHEHNSIMU:

y(t) = x(t) - q(t = 1),
q(t) = x(¢),
q(0) = 0.

Monyvyaem CPI3 S;:

x(t) q(t—1)
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[MpenctaBnerne asTtomata CP33

Mpumep. Haligem CPI3 pns asToMaTHON hbyHKUMM [, 3a8aHHOI
KaHOHWYECKUMU YPaBHEHNSIMU:

y(t) = x(t) - q(t = 1),
q(t) = x(¢),
q(0) = 0.

Monyvyaem CPI3 S;:
x(t) q(t—1)
' o
\y

y(t)  q(t)




3ajauun Ansi CaMOCTOSTENIbHOMO peLleHus

1.Mycte A=B={0,1} n f : A — B>, rge

f(x(1)x(2)x(3)...x(t)...) =y(1)y(2)...y(t)...,

npudem y(t) paBHo t-ii unbpe nocse 3ansaToil B 4BONYHOM

npeacTaBieHnN YUCNa % roe myn € N.

MokaxkuTe, 4TO A5t Kaxabix m, n > 1 dpyHkuns f asnsercs
aBTOMAaTHON.



3ajauun Ansi CaMOCTOSTENIbHOMO peLleHus

2. Mycte A= B ={0,1} n f : A — B>, rpe

f(x(1)x(2)x(3)...x(t)...) =y(1)y(2)...y(t)...,

npudem y(t) = 1, ecnn t = 2K ans nekotoporo umcna k € N, u
y(t) = 0 B obpaTHOM cnyuae.

HokaxuTe, 4To f He SIBNSETCS aBTOMATHOWR PyHKLUMEIA.



	 
	 
	 
	 
	
	

