


Aemomam — QUCKpPETHBIN NpeoOpPa30BaTEIb
MH(OpPMalLMH, KOTOPbIM HA OCHOBE BXOQHBIX CUTHAJIOB,
ITOCTYIIAIOIINUX B JIMCKPETHBIE MOMEHTBI BDEMEHHU, U C

Y4€TOM CBOCTO COCTOAHUS BBIpa6aTBIBa€T BBIXO/IHBIC

CUI'HAJIbI 1 UBMCHICT CBOC COCTOAHMUC.



[Iog aBToMaromM OyAaeM MOHMMAaTh HEKOTOPYIO
MaTEMaTHYECKYIO MOAENb. BOIpOChl NpaKTUYECKOU
peann3aiuy HE paccMarpuBaroTca. B cBA3M ¢ 3TUM
IIpH IIOCTPOCHUH aBTOMAaTOB OyJIeM UMETh B BHULY,

4TO:
ABTOMAT (PYHKIIMOHHUPYET B a0CTPAKTHOM BPEMEHHU.

Bce nepexoibl IPOUCXOaIT MTHOBEHHO.



ABTOMAT OPEJCTABISAET COOOM KOPTEK:
a=<X,Y,A,f@),o),a >.
[JIE A — MAuUMLLLIDU DAUANDIA LKL naQUD \BXOJIHOM anaBuT),
Y — MHOXECTBO BBIXOJHBIX CUTHAJIOB (BBIXOAHOM ayihaBuUT),
A — MHOXECTBO BHYTPEHHHUX COCTOSHMH,
— (pyHKLIMS TIepexo/a,
£ (¢) YHKIIHS BBIXOTIA,

(1) a4aTBHOE COCTOSIHUE aBTOMATA.

a €A
0



3aKOHBI (DYHKIIMOHUPOBAHUSI aBTOMATOB.

B 3aBUCHUMOCTH OT 3aKOHOB (DYHKIIMOHMPOBAHUS
pa3MyaroT 3 BUIa aBTOMATOB:

1. ABTOMAaTBI IIEPBOTO POAA, UJIK aBTOMAaThl MUIN:

a(t) = f(a(t=1),x(1))
y(t) = p(a(t = 1),x(1))



2. ABTOMATHI BTOPOTO POJa

a(t) = f(a(t = 1),x(1))
y(t) = p(a(1), x(1))



HpaBI/IHBHble dBTOMATbI BTOPOI'O poAd, UJIN dBTOMAThI

Mypa:

a(t) = f(a(t-1),x(1))
y(t) = p(a(t))
Ha npaktuke HanOoJibIee pacopoCTpaHECHUE Oy YU

aBToMarsl Mt 1 aBTromarsl Mypa.



3aganue aBTOMATOB

ABTOMATBHI MOT'YT OBITh 3aJ]aHBI CIICAYIOIUMU
CIIOCOOaMU:

1. B Buge rpagda

Puc. 1 ABromatr Muin



Puc.2 ABromar Mypa



[Ipu mocTpoeHnn aBTroMara Muim Kaxjaas ayra,

COCANHAIOIIAs BCPIINHBI a 141 a NMCCT

]
0003Ha4YECHUE x, /y . OTO O3HAYAET CIELYIOLIEE:
m

HaXOAsACh, B COCTOSIHUU ,  aBTOMAT, oTpadaTkiBas
i
BXOJIHOM CUTHAJI y , BBIJIAET BBIXOJHOM CUTHAJI y
k m

" 1IICPCXOoAUT B COCTOAHUC a
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Tak kak B aBromare Mypa BbIXOJIHOM CUTHAJI y
m

3dBUCHUT TOJIBKO OT TCKYIHICTO COCTOAHMNA , TO

a -
J
KaXKJas Ayra, COSAUHSIONAs BEpIUMHbL 4, U 4
i J
nuMeeT 0003HAUYCHUE 3

v
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2 cnoco0. B Buae Tabnui mepexona u BeIxoga (aBTomMar

Mwunn); oTMEYeHHOM Ta0auIlbl ITepexoaa (aBTomar Mypa).

ABTOMAT MUK ONMCHIBACTCS C HOMOIIBIO JIBYX TAOJIHII;

TaOJIMIIBLI TIEpEX0a U TaOJIMIIbI BHIXOJA:

Taomnuma nepexonon (T1I) Tabmuua BeixoaoB (TB)
a a a da da da
0 1 2 0 1 2
Y “ ) ) g Y 3 Y3
g ) “0 “0 5 Y3 " 4|




ABroMar Mypa onucChIBa€TCA C IIOMOIIbI0 OTMEUYEHHOM

TaOJIMLIbI IIEPEX0a:

Tabnuua nepexonon (TII)

| Y Y3
a a a
0 1 2
X da a a
1 1 2 2
X a a a
2 2 0 0




[TPUMEP.

CuHTE3UpOBaTh aBTOMAT, Ha BXOJ, KOTOPOIr0 MOJAKOTCS
MOHETBHI HOMUHAJIbHON CTOUMOCTBIO 1, 2 U 3 KOIlelKH, a Ha
BBIXOJIC aBTOMAT BBIJIACT OMJIET, €CJIM CyMMa HaOpaHHBIX
MOHET COCTABIISIET 3 KONCUKH, €CJIHM CyMMa MEHBIIIEC 3
KOIICEK, TO aBTOMAaT HUYErO HE BBIAAET, €CIIA CyMMa

OoJIbliIe 3 KOMEEK, TO aBTOMAT BO3BpaIlacT ICHbBIU.



OnpenennuM BXOHOW, BBIXOAHOW ajl(paBUThI 1 MHOYKECTBO
BHYTPEHHUX COCTOSIHUU:

BXOAHOM ali(haBUT - MOHETHI HOMMHAJIbHONM CTOUMOCTBIO 1, 2 1 3

KOIICUKH

BI)IXOI[HOI;’I aJIPaBHUT _ - HAa BbBIX0JAC BO3MO’KHbBI
Y ={H,b,B}

BBIXOJHbBIC CUMBOJIBI: H - Hudero; b - ouier; B - BO3Bpar.

) - {Cl a .da .a } ) MHOKCCTBO BHYTPCHHUX COCTOsSHHU ,

0172 3
e - HAaYaJIbHOE COCTOSTHHE aBTOMATa « B aBTOMATE

A

0
HUYETO HETY;
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- «B aBTOMATE | KOIIEHNKay:
- «B aBTOMATE |1 KOIIEHKay:
- «B aBTOMATE 2 KOIIEHUKNY,

- «B aBTOMATE 3 KOIICUKNY).



[ pad aBTOmata Munun nmeet Bua;:
Puc. 2
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Tabnuupl mepexona ¥ BEIX0A4a OPEICTaBICHBI B BU/IC:

Ta6nuna nepexonoB (T1I) Tabnuna Beixonos (TB)

aO al a2 a3 ao al az a3

a a a a 1 H H b H
1 2 3 1

a a a a 2 H b B H
2 3 0 2

a a a a 3 b B B b
3 0 0 3




3. ABTOMAaTHas Marpuiia

a, 1/H 2/H 3/b
a, 3/B 1/H 2/H
a, 2/B,3/B 1/6
a 1/H 2/H 3/b




H eonpe&eﬂeuubm COCTOAHHUCM HA3bIBACTCA

HCCYILICCTBYIOLICC COCTOAHUC.

Qacmuunwvim aemomamom Ha3bIBACTCSI aBTOMAT, B
KOTOPOM HEKOTOPKIE COCTOSHHS B TAOJIMIIEC IIEPEX0/1a HE
omnpeneacHsbl. /U1 qanbHEHUIIEro NCCIEI0BAHUS
HEOIIPEACIICHHOE COCTOSIHUE HEKOTOPBhIM 00pa3oM

TOOIPEACTISIOT.



MunuMn3anuga aBToMaToB

Bxoonvim cnoeom Ha3bIBacTCs COBOKYIIHOCTH CUI'HAJIOB,

IIOCTYIIAOIIINX HA BXO.

Buovixoonvim cioeom Ha3BIBAIOTCS COBOKYIITHOCTH CHUI'HAJIOB

Ha BBIXOJIE.

JIBa aBTOMAaTa HA3BIBAKOTCS IKEUBATICHMHbIMU, €CIIN OHU
MMEIOT OQWHAKOBBIA BXOJHOM M BEIXOAHOM andaBuT, M HA
OJIMHAKOBBIC BXOIHBIC CJIOBA BBIAAIOT OAMHAKOBEIC

BBIXOJIHBIC CJIOBA.



I[Ba COCTOSIHUS OOHOIKBUBAICHMHbIMU , CCJIM Ha
OAMHAKOBOC BXOAHOC CJIOBO BbIJACTCA OI[I/IHaKOBHﬁ

BBIXOJIHOU CUTHAJI.

JIBa cocTosiHus k-3KeueaieHmuvimu, €CJIM Ha OJUHAKOBOE
BXOIHOE CJIOBO JUIMHOW B K-€JIMHUIT BBIIACTCSA OJIMHAKOBBIN

BBIXOIHOM CUTHAJ JIJTMHOW B K-€ITMHMUIIL.

IKeusanenmuvimMu COCTOSHUSIMHU HA3BIBAIOTCS K-

YKBUBAJICHTHRIE COCTOSHUS JIJIA JTFOOBIX K.



DKBUBAJICHTHBIC COCTOSHUSA O6B€I[I/IH}IIOTC}I B KJjldccC

IKeUued/ieHmHocmu.

MunumanvHvlit agmomam — 3TO aBTOMAT, COCTOSIINHN U3
HAWMMEHBIIIET0 YMCJIa COCTOSHUM, KAXI0€ U3 KOTOPBIX
SIBJIICTCS KJIACCOM SKBUBAJICHTHOCTH MCXOIHOTO

dBTOMATa.



AJITOPUTM MUHUMM3ALUU aBTOMaTa MuJiu

1. ITo TabnuIile BbIXOOAa HAXOIATCA COCTOSHUS C
OOUHAKOBBIMM BBIXOJHBIMHM CUTHaIaMU. JlaHHBIE COCTOSHUS
00BEMUHSIOTCS B KJIACC OTHOIKBUBAJIEHTHBIX COCTOSTHUH.

[IpoBOAUTCS MTEPEKOIUPOBKA.



2. I1o Tabnuie repexona onpeaesiFoTCs KJIacChl
IBYXAKBHUBAJICHTHBIX COCTOSHUM: A1 JIFOOOT0 Kjlacca
BBIZICTISIETCA COCTOSHUE, KOTOPOE HA OAUHAKOBBIU
BXOJIHOM CUTHAJI NMEPEXOAUT B OAUHAKOBOE COCTOSIHUE.
OObearHsEM ABYXAIKBHUBAJICHTHBIC COCTOSIHUS B KJIACCHI
NBYX3KBUBAJIECHTHBIX COCTOAHUU. [IpoBOoauTCs

IICPCKOAUPOBKA.



3. AJITOpUTM BBIIIOJIHSETCS, IOKA B Kjlaccax k-
3KBHUBAJICHTHBIX COCTOSIHUM HE HAXOAATCSA OAUHAKOBBIE

COCTOAHMUII.

4. BBOIATCS HOBBIE COCTOSIHUSI, COOTBETCTBYIOIIUE

KJIacCaM AKBUBAJICHTHBIX COCTOSHUM.

5. C y4eTOM HOBBIX COCTOSSHUM MEPEIIUCHIBAIOTCS

TaOJIMIIBI TIEPEX0/1a U BBIXOJA.



[TPUMEP

IlycTh 3agan aBromat Muiu

TaOsuiia BbIXOI0OB

2 3 4 5 6 7 8 9
0 1 0 1 0 1 1 0
0 1 0 1 0 1 0 0 1
0 1 0 1 0 1 0 0 1




Tabnuua nepexogon




OnpeaensieM KJIacC OJHOIKBUBAJICHTHBIX COCTOSHUM IO
TaOJIUIIE BHIXO/1A

Tabmia BEIXOI0OB
3 5 7 8
1 1 1 1
0 0 0 0 0
0 0 0 0 0
3
a 6 a 6 a 6 a 6

Beigendroress aBa Kiacca OJHOAKBHUBAJIEHTHBIX COCTOSHMHA a={1,3,5,7,8} wu

b={2,4,6,9}. Ileperpynnupyem TadauLy nepexoga Mo KjaccaM OJHOAKBHBAJCHTHBIX
COCTOSTHU U



Tabnuua nepexogon




IlepexoaupyemM COCTOSHUA 110 MOJTYUYEHHBIM KJlaccam

Ta0mura
Hep CXO0I0B
a 8
1 3 5 7 8 2 4 6 9
x1 2/8 2/6 6/6 6/6 4/6 1/a 3/a 8/a 7/a
x2 2/8 2/6 4/8 2/8 4/6 4/8 2/8 9/8 9/8
x3 S/a S5/a 3/a 8/a 7/a 4/6 2/8 6/6 7/a




BI)II[GJI}IGM BHYTPH KaKI0I'O U3 KJIACCOB OANHAKOBBIC
COCTOsHUA, TCM CAMbBIM OIIPCICIIAA KIIACChI
JABYXO9KBHUBAJICHTHBIX COCTOSIHUU

Tabnuma nepexogon

a 8
1 3 5 7 8 2 4 6 9

xl 2/6 2/8 6/6 6/6 4/6 1/a 3/a 8/a 7/a

x2 2/6 2/6 4/6 2/6 4/6 4/6 2/8 9/6 9/8

x3 S/a S/a 3a 8/a 7/a 4/6 2/6 6/6 7/a
a 8 C

OnpenenuM HOBBIE KJIACChl JIBYX3KBMBAJICHTHBIX cocTossHUMA a={1,3,5,7.8},
b={2,4,6}, c={9}, nepekogupyeM MO HOBBIM COCTOSIHMSM U BBIJCIUM KJIaCcChl
TPEXAKBUBAJIEHTHBIX COCTOSIHUM



Tabnuua nepexogon

a 8 C
1 3 5 7 8 2 4 6 9

x1 2/8 2/8 6/6 6/6 4/6 1a 3/a 8/a 7/a

x2 2/6 2/8 4/6 2/8 4/6 4/6 2/8 9/c 9%

x3 S/a S/a 3a 8a 7/a 4/6 2/6 6/6 7/a
a 8 C d

Knacchl TpexsKBUBaJICHTHBIX cocTtosiHui a={1,3,5,7,8}, b={2,4}, c={6}, d={9}
NEPEKOIMPYEM MO HOBBIM COCTOSIHMSIM U BBIJICJIMM KJIaCChl YETHIPEXAKBHUBAJICHTHBIX
COCTOSHUM



Tabnuua nmepexogon

a C d

1 3 5 7 8 2 4 6 9
2/8 2/8 6/c 6/c 4/6 1/a 3a 8/a 7/a
2/8 2/8 4/6 2/6 4/6 4/6 2/6 9d 9/d
S/a S/a 3a 8a 7/a 4/6 2/6 6/c 7/a

a d e

[leperpynmupyem TabiauIly mepexoja 1o HOBBIM Kiaccam a={1,3,8}, b={5,7},
c={2,4}, d={6}, e={9}, nepexoaupyeM N0 HOBHIM COCTOSTHUSIM.




Tabnuma nepexoqon

a d e

1 3 8 5 7 2 4 6 9
2/c 2/c 4/c 6/d 6/ d 1/a 3/a 8/a 7/b
2/c 2/c 4/c 4/c 2/c 4/c 2/c 9/e 9/e
5/6 5/8 7/6 3/a 8/a 4/c 2/c 6/d 7/b

a d e

Tak Kak BHYTpH M3 Ka)xJ0r0 Kjacca JajbHeiee pa30UeHre Ha KJ1acChl He
OCYILIECTBJISIETCS, OTO O3HAYAET, YTO HAMAECHBI KJIACChl SKBUBAJICHTHBIX COCTOSHUM:.
a={1,3,8}, b={5,7}, c={2,4}, d={6}, e={9}.



MuHUMU3UPOBAHHBIN aBTOMAT MUJIM B HOBBIX COCTOSHUAX
UMEET BU/I

Tabnuua nepexogon

a b C d e

xl C d a a b

X C C C e e
2

X 8 C C d b
3

TaOsuiia BbIXOIOB

~~ ~ QO
~ O O

e
0
0
1

e
S| S ~|&
S| S| ~ IS




Oco0eHHOCTM MUHUMHU3AaUU aBTOMaTa Mypa.

ABTOoMaTr Mypa MUHUMHU3UPYETCS AaHATOTUYIHO
MHUHUMU3AIMHA aBTOMaTa MUK 32 UCKIIOUYEHUEM IIEPBOIO
mara. Belaenedue kjiiacca OMHOAKBUBAJIEHTHBIX COCTOSITHUU
OCYIIECTBIIETCA 110 CTPOKE BBIXOA0OB OTMEUEHHOM

TaOJIMIIBI IIEPEX010B aBTOMara Mypa.



MI/IHI/IMI/I3aIII/Iﬂ HYACTUYHLIX aBTOMATOB.

I[J'I}I TOIO, YTOOBI IIPOBCCTHU MUHHUMHU3AIINIO HACTHUYHBIX
dABTOMATOB HCOIIPCACICHHOC COCTOSHUC JOOIIPCACISCTCA
CaAMOCTOATCJIBHO. I[aﬂee MHWHHUMU3AIIUA AaBTOMATOB

OCYHICCTBJISICTCS 110 BBIIIICU3JI0KCHHOMY AJITOPUTMY.



Ilepexoa or aBTromara Muin k asromary Mypa

ABtoMarbl My 1 aBToMaTbl Mypa OTIIMYarOTCs
(byHKIIMEH BBIXOAA.
ABromMar MwuJu:

y() = p(a(t —1),x(1))
ABtromar Mypa:

y(t) = p(a(t))



To ecTh MPON3BOIBHOMY COCTOSIHUIO ,  aBTOMara
i
Muny 1 BXOZHOMY CUTHAally . COOTBETCTBYET
J
cocTosiHne , asromara Mypa:
i

a x —>b.
L] [

IIpn 5TOM HaYaIbHBIE COCTOSHUA aBTOMATOB MMJIM U

Mypa coBniaaror:



Taxkum 00pazoM, MOKHO IIEPEKOAUPOBATH TAOIMITY
nepexoaa apTomara MUIM U COCTaBUTh OTMEUEHHYIO

Ta0JIMIy ITepex010B aBToMara Mypa.

IIversp 3aman apToMat Mun

Tabmuma nepexomon (TII) Tabnuma BerxogoB (TB)
a a a a a a
0 1 2 0 1 2
g “ “ % 1 ¥ 3 ¥
“ “ “0 “0 i i % 7




Ilepexkonupyem Marpuily rnepexoaa apromara MuJiu:

a. =b a a
0 0 1 s
X alb a /b a /b
1 1 01 2 11 3 9q
X /b a /b a.lb
2 2 02 0O 12 0 22




CocrapisieM Ta0auIy nepexona apromara Mypa.

b b b b b b b
0 01 02 11 12 21 22
b b b b b b b
01 11 21 21 01 21 01
b b b b b b b
02 12 22 22 02 22 02




[Ipu cocTaBieHny TaOIMIBI IIEpEeXoa aBToMara Muin

paccykJIaeM CISAYIOIIUM 00pa3oM: COCTOSTHUE
01
aBTOMaTa Mypa COOTBETCTBYET COCTOSIHUIO aBTOMarTa

Mwunn CJICIOBATEIILHO, CTOJIOEI] COCTOSHUSA

A b
1
apromara Mypa , COBIIAJacT CO CTOJOIOM COCTOSTHHMS

01

aBToMara Muiun



Tak xak B aBTOMaTe Mypa IpOHU3BOJIBHOMY COCTOSIHHIO 4,

7]
COOTBETCTBYET HEKOTOPHIM BBIXOAHOW CUTHAJ, TO CTPOKA

BBIXOJIa OTMEUYCHHOM TaOJIMIIBI IIepexoaa aBToMara Mypa
OJJHO3HAYHO OIIpeAeiIsieTCs TaOJMIIEH BhIX0OJa aBTOMAaTa

Muiu (COCTOSHUIO ;  COOTBETCTBYET
01

BBIXOJIHOW CHTHAT . ; - , )
y -y
2 02 3
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BBIXOMHON CUTHAJ, COOTBETCTBYIOIIAN COCTOSHUIO

b b
0
BBIOMPACTCS IPOU3BOJIBHO.
RO R T
b b b b b b b
0 01 02 11 12 21 22
b b b b b b b b
1 01 11 21 21 01 21 01
x b b b b b b b
2 02 12 22 22 02 22 02




Ecnu aBromar Munu coiepKUT m-COCTOSTHUM U 1
BXOJIHBIX CUMBOJIOB, TO KOJIUYECTBO COCTOSTHUU

aBroMara Mypa onpeneinsercsa no (popmylie:

k=mxn+1



Ilepexoa or aBTromara Mypa k aBromary Mujin

Ilepexon ot aBToMara Mypa Kk aBromary MUy 3aKiIr04aeTCs
B OCTPOCHUHM TaOIMIIBI BEIXOA0B. IlocTpoeHne COCTOUT B
MOJCTAaHOBKE BBIXOJHBIX CUTHAJIOB, OTMEUAIOIIUX
COCTOSIHHSI B OTMEUCHHOM Ta0IHIIE IEPEXOA0B, BMECTO

COCTOSIHUH, B KOTOPBIE aBTOMAT MEPEXOJIUT.



Tem cambIM, €Clii TOBOPUTH B TEPMHUHAX I'padoB,
BBIXOJIHBIE CUTHAJIbI OT COCTOSIHUM TIEPEHOCIATCA HA TYTH,

KOTOPBIC B O9TH COCTOAHUSA 3aXOAT.

A Tabnuia rnepexoaoB aBTomara MuIM mojry4aeTcs u3
OTMEUYCHHOM TaOJIMIIbI IIEPEeX0d0B aBToMaTa Mypa

OT6paCBIBaHI/I€M CTPOKH BbIXOIOB.



[TPUMEP

IIycth 3amgaH aBToMaT Mypa B BUAEC OTMECYCHHOMN TaOJIHIIbI

repexosa
N Y3 Yoy
A B (.
x1 A B A
X B B ¢
2
X C A C




JlaHHBIM aBTOMAaT MOKET OBITh IIPEACTABICH B BUJIE rpada:

X1

Y2

X1



ABroMar Muium OyaeT UMETh BHU;

B BUJIC TAOJIMI] IIEPEX0[a U BBIXOAA

Tabnuua nepexogon

A
X A
B

| | |
AN

A C

TaOmia BEIXOOOB

A B €
g * 73 4
) 73 73 s
5 ¥y H &




B BUJE rpada







