TEMA 6. NOHATHUE O KOHEYHbIX
ABTOMATAX

1. Croco0Obl 3a/1aHUA KOHEUHBIX aBTOMAaTOB
7. CuHTe3 KOHEeUHbIX aBTOMAaTOB
3. Ilepexop oT abcTpakTHOTO aBTOMAaTa K
CTPYKTYPHOM CXEME
4. Ilpumep



1 Cnoco6bbl 3aaHMA KOHEYHbIX aBTOMATOB

TepMyuH  «KOHEYHBIH AaBTOMAaT»  HCHOJIbB3YeTCA I
0003HaueHUsA OJHOTO Kjacca IUQPPOBBIX YCTPOMCTB, HAXOJAIIMUX
IIpUMEHEHNEe B aBTOMaTHKe, TeJeMeXaHHUKe, BBIUNCINUTEIbHOUN
TEXHUKE.

B oT/inurie OT KOMOMHAIIMOHHBIX CXeM 3TH YCTPOMCTBA COJlepKaT
IIaMATh. BRIXO/IHEIE cUTrHaJIbl KOHeuHoro aBTomMara (KA) 3aBucaT ot
3HAUEeHMU Ha BXOJaX He TOJIBKO B JAHHBII MOMEHT BPpeMEHH, HO U OT
IPpeAbIAYIINX 3HaUeHUH BXOAHBIX CUTHAJIOB.

Heobxogumasi uHdopMaIiyia o CUriasaax, IOCTYIINBIINX HAa BXO/bI
paHbIlle, MOKeT ObITh  yuTeHa  IIOCPEJCTBOM  BBeIEHUsI
IIPOMEKYTOUHBIX CHUTHAJIOB, KOTOPbIE CBfA3aHbI C BHYTPEHHEM
CTPYKTYPOU aBTOMAaTa U Ha3hIBAIOTCS COCTOSAHUAMM aBTOMATa.



Hcnonbp3yloT gBa Tuma wmojeneii KA — aOcrpakTHaa u
CTPYKTYpHAas.

AOCTpaKkTHBIM aBTOMAT — 35TO MaTeMaTHdeckKas MOJesb, B
KOTOPOUN aOCTparupyroTcsa OT pealbHONW (QU3HNUECKOU IIPUPObI
CUTHAJIOB U pacCMaTPUBAIOT UX KaK OYKBbI HEKOTOPOTO ajidaBuUTA.

AOcTpakTHBIN aBTOMAT (AA) MMeeT OAWH BXOJ, I OJUH BBIXO/T
1 paboTtaeT B [AUCKPETHOM BpeMeHM, HIPUHUMAIOIEM IleJIbie
HeoTpHUIlaTeJIbHble 3HAaUeHus t = 0,1,2,... 9TU MOMEHTHl BpeMeHU
Ha3bIBAIOTCA TAKTAMMH.

B momeHT t AA, Haxomsach B coctosgHuu q(t), crocobeH
BOCHPUHATh HA BBIXOJIE B ODTOT K€ MOMEHT OYKBY BBIXOJHOTO
ayndasura y(t) u mepeuTu B cieaymwliee cocrossHue q(t+1).



Ecoiu Ha BXoA AA mogaBaTh OykBa 3a OYKBOU HEKOTOPYIO
II0CJIEIOBATE/IbHOCTh OYKB BXOJAHOrO angaBWTa X, X, Xgero =
gxodHOe €080, TO Ha BbIXoAe AA OyAyT mocjenoBaTeabHO

MOABJIATHCA OYKBBI BBIXOJHOTO andaBuTta Yy , Y, Ygorr = 8bLXOOHOE
C/1080.

AA Moxxet OBITH 3aJ1aH:

1 AHAJIUTUYECKHUM CIIOCOO0OM

2 TabJINYHBIM WJIX MAaTPUYHBIM CIIOCOOOM

3 I'padpuueckum crroco6om



[lpy aHanuTM4yeckom cnocobe 3agaHna AA 3apaetcd
MHOXeCTBOM W13 NATU 3NIEMEHTOB:

A={X,Y,Q,Iq,q,}

rme X = {x1, b S xn} — MHOX€eCTBO BXOAHbIX CUTHanoB (BXo4HOW
andaBunT);

Y={y,s ¥,se-sY } — MHOXECTBO BbIXOAHbIX CUrHANoB (BbIXOAHOW
andaBunT);

Q={q,, Q9,,---,.} — MHOXECTBO BO3MOXHbIX BHYTPEHHUX

COCTOAHUIN (andaBnT COCTOAHUN);

rq={rq,, rq,..., 'q} — otobpaxeHvne mHoxecTtea Q B cebs,
kotopoe nobomy g €Q  un kaxagon sxogHon bykse x € X
COMOCTaBNAET COCTOAHUE  { eQ onpegensioLlee QyHKUUIO
nepexoaoB ¢ (q, x) , W BbIXOOHYH OykBY y € Y, ONPEAEnsIoLLyio
(PYHKLNIO BbIXOAOB vy (g, x)




X = {xl,x2,x3}— BXOJIHbIE CUTHAJIbI,

Y={y1,y2,y3,y4,y5,y6}-— BBIXO/IHBbIE CUTHAJIBI,
Q =19,,9,,9,,9,,9.}- COCTOAHUs aBTOMATA

3akoH OTOOpakeHUA UMeET BUJL

I'q, =19,(x,/y), q,(x,/y,), a.(x,/y )},
I'q,=1q,(x,/y), q,(x,/y )},
I'q, =1q,(x,/y,), q,(x,/y)},
I'q,=1q,(x,/y), q.(x,/y,)},
I'g.=1q,(x,/y,), q,(x,/y ).

AA TIepexo/IUT U3 COCTOSIHUSA g, B COCTOSIHUE G, €CJTH Ha BXOJE X, IIPH
9TOM Ha BBIXO/I€ MOSABJISIETCA Y ; AA TIEPEXOJUT U3 COCTOSHUA g, B q, ecu
Ha BXOZE X,, IIPA 3TOM Ha BBIXO/E TOABJIAETCA Y.,; AA nepexomur us
COCTOAHUA q1 B q5, €CJI1 HAa BXO/JIE€ XS’ IIPHX OTOM Ha BbIXO/ € IIOABJIACTCA y4.



ABTOMAT Ha3bIBAETCA RKROHCE€YHBbBIM, €CJ/IM KOHEYHbI MHOZKECTBA X,

Y, Q.
®yukuusa mnepexofoB (g, x) m QGYHKIMS BBIXOA0B W(g, Xx)

OIPENIEJAIT 3aKOH (PYHKIIMOHUPOBAHMA KOHEYHOIO aBTOMAaTa B
JIMICKpPEeTHbIE MOMEHTHI BPEMEHMU.

Ha mnpaktuke HauboJiblliee pacOpocTpaHEHHE IOJIYUHIU
asToMartbl Muau u Mypa.

3aKOH (QYHKIIMOHUPOBaHUA aBTOMara Mwuam 3ajaercA
ypaBHEHUAMU

qg(t +1) = @lq(z), x(?)],
() = ylq@), x(@)],

KOTOpble MOKasbiBaloT, u4Tto ¢q(t+l]) m y(t) omaHO3HAUHO
OIIPENEJIAIOTCA COCTOsIHUEM (1) ¥ BXOAHBIM curHaaom x(t).



B aBTOomMaTre Mypa BBIXOJHBIE CUTHAJIbl 3aBUCAT TOJIBKO OT
COCTOSSHUU aBTOMAaTa B pacCMaTPUBAaeMbI MOMEHT BPEMEHH U HE
3aBHCAT OT 3HAUEHUU BXOJHBIX CUTHAJIOB.

3akoH (QYHKIMOHUPOBAHUA aBToMara Mypa OIHNCBHIBAETCs
CJIEAYIOLIUMY YPABHEHUAMMU:

gt +1) = @[q(2), x(2)],
() = vylq@)]

JIBa aBTOMAaTa Ha3bIBAIOTCS SKBUBAJIEHTHBIMU, €CJIU JIIOOYIO OJTHY
1 Ty K€ BXOJHYIO IOCJIe/IOBATEIbHOCTh OHU IIepepadaThIBAIOT B OJTHY
U Ty K€ BBIXOAHYIO IIOCJIEJOBATEIBHOCTh, HO MOTIYT UMETh
pas3janyHble cocToAHUA. /1A Kaxkaoro aBromara Muiiu CyIecTByeT
SKBUBAJIEHTHBIN eMy aBToMat Mypa, T.e. mozenu Mwin u Mypa
00J1a/1al0T paBHBIMU (PYHKITMOHATbHBIMU BO3MOKHOCTSIMU.



Eciin QyHKIIMH P 1 P OIpeJiesIeHbl Ha Bcex 3HadeHusax q(t) u x(t),
TO TaKHe aBTOMAThl HA3bIBAIOTCSA NOAHLIMU UAU NOAHOCMbLIO
onpedeaeHHbIMU.

Eciin GyHKIIUMU ¢ U P OIpeiesIEHbl He Ha BceX 3HaueHuAaAx q(t) u
x(t), To TaKMe aBTOMAThI HA3bIBAIOTCA HACMUYUHBIM.

TabauuHblil cnocoo TIpeanosaraer 3ajanue AA ¢ IIOMOIIBIO
0000IIEHHOU TA0JIHIIBI IEPEX0I0B M BHIXOIOB.

CTpoku TaOJHUIBI COOTBETCTBYIOT BO3MOXKHBIM 3HAYEHHSIM
BXOJIHOTO CHUTHajIa, a CTOJIOIbI — BHYTPEHHUM COCTOSHHUAM
aBToOMaTa.

Ha mepecedyeHHMHM CTPOKU U CTOJIOIA YKAa3bIBAETCA OUYEPETHOE
COCTOsIHME aBTOMaTa M 4Yepe3 KOCYI0 YepTy COOTBETCTBYIOIIIEe
3Ha4YeHME BbIXOJHOI'O CUTHAJA.



Tak aBTOMaTy A, 3a/lTaHHOMY paHee aHAJIUTUYECKHUM CIIOCOOOM,

COOTBETCTBYeT TabuIia.

Q q, q, q, q, q.
X
X1 q,/u 1 4 /u. | 4y | a,/y, | 4,/V.
. 1q,/u, | ¢/, | - | qJy, | -
e O e N Y2 7 e N N8

ABTOMAT ABJIAETCA YHACMUUYHDBIM.




AA MOXHO 3ajaTh TakKXke mampuueil coeduHeHull
asmomama.

CTpoKU M CTOJIOIBI 3TOH MATPHUIlbl COOTBETCTBYIOT Pa3JIHNUYHBIM
COCTOsIHHSIM aBTOMaATa.

Ha mepeceyennn q,—CTPOKHU U ¢,—CTOJIOIA 3aMMChIBAETCA OYKBa
BXOJTHOTO aidpaBUTAa, BHI3bIBAIOIIAA IIEPEX0], aBTOMATA U3 COCTOSHUSI
q, B q,, a Yepes3 KOCyI0 4epTy — OyKBa BBIXOZHOTO ajipaBuTa KOTOpast
IIOSABJISIETCS HA BBIXOJl€ aBTOMATA.

Ecin Hu onHa u3 OyKB BXOAHOro ajigaBuUTa He IIePEBOIUT
aBTOMAT M3 COCTOAHUA ¢, B (,, TO Ha COOTBETCTBYIOLIEM IIEPECEUEHUH
CTaBUTCSA HYJIb.



Marpuiia coeJUHEHU aBTOMAaTa UMEET BU/I

9 o, 43 94 ds
al 0 iy 0 xiy; iy,
Q%m0 xiy O 0
Bl lys O 0 xiy; O
gq| O O 0 xq/ys 51y,
g5 % /ys iy O O O




[Ipu epadureckom cnocobe 3asanus AA usobpakaeTcs B
BHJle OPUEHTUPOBAHHOTIO rpada.

Bepmmabel  rpada  OTOXKIECTBJIAKOTCA C  BHYTPEHHUMU
COCTOAHMAMHU aBToMaTta. Kakpada gyra OTJIWYAeTCd BXOAHBIM
CUTHAJIOM, BBI3BABIIIEM B aBTOMATe COOTBETCTBYIOIUN Mepexond, U
BBIXOZIHBIM CUTHAJIOM, KOTOPBI BO3HUKAET IIPH STOM IIEPEXOJIE.

X2 .""_Vl X1 Y&




IIpu OIIMCAaHUU KA  paziuyaior TaKKe IIOHATHE
CMpYKmypHo20 asmomamad.

B ominume ot AA, uMMeIOIero OJWH BXOJ W OJAWH BBIXO/I,
crpykrypHbiii apromar (CA) umeer p BxozoB (u, u,, ..., u,) u {f
BBIXOZIOB (U ,U,,...,U ), Ha K&XKJOM W3 KOTOPBIX CHTHAJ MOKET
IIPUHUMATh Ba 3HAUEHUS — O WJIH 1.

X={x1,....x0) Y={y1,....Yn} U

> AA > " CA

_>V
_>1
i

U

>V,

Taxum obpasom, OyKBe X; BXOAHOTO ajipaBuTa AA COOTBETCTBYET
BEKTOP, KOMIIOHEHTAMU KOTOPOI'O SIBJIAIOTCA HYJIU U €IUHUIBI —
curHasbl Ha Bxogax CA.



,Z[JIH KOAUPOBaHUA BXOJAHBIX CHI'HAJIOB AA pPa3/iIndYHbIMUA
BEKTOPpaAMHU AOJI2KHO OBITH BBIIIOJIHEHO yCJIOBHE

p = log, n,

P BbIOHpaeTcsi paBHBIM OJIMKANUIIIEMY II€JIOMy YHCIY, He
MeHblIeMy 4eM log n.

TouHo Tak e OyKBe Y. BBIXOHOTO aipaBuTa AA COOTBETCTBYET
BEKTOP M3 O U 1, YMCJIO KOMIIOHEHTOB € KOTOPOTO OmpeesiseTcs
BbhIpaKeHUEM

e > log, m.



2 C1HTEe3 KOHeYHbIX aBTOMAaToB

Hcnoabp3yeMbld HA OpakTHKe MeToJ cuHTe3a KA mpezmosaraer,

yTO 00IIIasi CTPYKTypa aBTOMAaTa UMeeT BU/I

e 1T

v vy




IlepBoe komOumHanmoHHoe ycrpoucTBo (KY1) BbhipabaThIBaeT
BXOJTHbIE€ CUTHaJIbI (CUTHAJIBI BO30Y:KAeHUs) JI 2JIEMEHTOB IIaMATU
(3I1).

Bropoe kombuHamuoHHoe ycrpoiictBo (KY2) BripabaTbhiBaeT
BBIXOJHbIE CUTHAJIbI aBTOMATA.

Cunre3d KA cBOAUTCA K OIIpeieJIEeHHUIO KOJIMYEeCTBA 3JIEMEHTOB
IIaMsTH U BLIOOPY UX THUIIOB, a TaKyKe K mocTpoeHuio cxeM KY1 u KY2
B BhIOpaHHOM Oa3uce.

B kadecrBe OJII, o0ecreuuBaIOIINX BPEMEHHYIO 3a/IEPKKY
CUTHAJIOB Ha OJUH TaKT, MCIOJIb3YIOTCSI CEPUHHO BbIIIYCKaeMbIe
mpuezepul.



Tpurrep — 5T0 JBOUYHBIN 3aIIOMHUHAIOIINN 3JIEMEHT, UMEIOITUHN
OJUH HUJIN HECKOJIbKO BXOJOB U JBa BBIX0O/A.

Ilog  geMcTBUEM  BXOAHBIX  CUTHAJIOB  TPHUITEP  MOMKET
IIEPEKJTIOUATHCS B JII000€E U3 IBYX YCTOMYUBBIX COCTOSHUM (O UM 1) U
COXPaHATh 3TO COCTOSIHUE B TeUeHHe 3aJJaHHOTO0 BPpEMEHH.

Tak Kak TpUIrTephbl UMEIOT TOJBKO JIBA YCTOMUHBBIX COCTOSHUSA, UX
Ha3bIBAIOT 3JIEMEHTAPHLIMH aBTOMaTaMHt. BbBIXOAHBIE CHTHAJIbI
TPUITEPA COBMNAAAIOT C €ETO COCTOSHUEM.

Onucath paboOTy TpuUITepa MOXKHO TabJauIlel IepexosoB, B
KOTOPOM YKa3bIBAIOTCA 3HAUeHMs] O WJIH 1 BXOJHBIX CUTHAJIOB,
BBI3BIBAIOIINX OJNH U3 YEThIPEX BO3MOKHBIX TUIIOB IIEPEXO/IOB:

0—0; 0—1; 1—0; 1—1.



PaccMOTpUM HECKOJIBKO THUIIOB TPUITEPOB.
1. D-tpurrep. PyHKIIMOHaAJIbHAA cxeMa D-Tpurrepa mnpuBe/eHa Ha

PHUCYHKE

a 0
Tpurrep umeer oauH Bxoa D U Ba BbIXOZAa W U 1)
Tabauna onpenesser nepexoansl D-tpurrepa w(t) —w(t+1).

D | w(t) | w(t+l)
0 0

—_ O =[O

0 1
1 0
1 1




HazBaHue D-Tpurrepa mpous0IIIo OT aHIJIMMCKOoro ciaoBa Delay
(3aziepkKa), Tak Kak ero cjaeaylolllee COCTOSIHHE PaBHO CUTHAJy Ha

Bxojie D, 3aep>KaHHOMY Ha O/IUH TaKT.

2. T-mpuzzep iy TPUITEDP CO CYCTHBIM BXOJIOM.

r /& & W |

IIpy T=0 Tpurrep HaAXOAUTCA B
COCTOSAHUM XpPaHeHUd WH(OpMaInH,
curHasi T=1 BBI3BIBAET IIEPEKJIIOYEeHHEe
TpUrrepa B IIPOTUBOIOJIOKHOE

1
O

COCTOAHHUE.
1

w(t) |w(t+1)

O |~ (= |0 |~
@)
o

- = O




3. RS-tpurrep. Curnan S (ot aHri. set — ycraHoBka)
IIEpEeK/II0UaeT TPUITEP B eAUHUUHOE COCTOsIHMIE, a curHaa R (aHr.
reset — IlepeycTaHOBKa) BbI3bIBAeT IlepeKJIloueHle Tpurrepa B
HYJIEBOE COCTOSIHHE.

Bxon S HaszpiBaeTcs eIUHUYHBIM YCTAHOBOUHBLIM, a Bxoa R —
HYJIEBBIM YCTAaHOBOUYHBIM.

5 T | w 1/0

0/1




CumMmBoJI * O03HauaeT, UTO HoJaua CUTHAJIOB HOJIb WJIN e€JUHUIlA
Ha COOTBETCTBYIOIIIME BXOAbl S 1 R He BiAMAET Ha JAHHBIN II€PEX0/]
TPUITEPA.

w(t) |(w(t+1)

x| R

*OHOM

O |~ |O
- = | O
- O [




4. J-K Tpurrep. Bxong J HaszpiBaeTca eIUHUYHBIM
YCTAHOBOYHBIM BXOJ0M, a BX0/l K — HyJIeBbIM YCTAaHOBOYHBIM.

B J-K Tpurrepe [0Imyckaercsa OJHOBPEMEHHasd IoJiauya BXOJHBIX
curgHanoBJ =1u K=1.

J 7 | w 0/* 1/% */0
J 0 1
K _
K <>w— */1
J K w(t) |w(t+1)
0] * 0] 0]
1 * 0] 1
* 1 1 0
* 0] 1 1




3 Cnocobbl 3aJaHNA KOHEYHbIX aBTOMATOB

CTPpYKTYPHBIM CHHTE3 aBTOMATOB 3aKJIIOYAETCA B COCTABJIEHUU
CHCTEMBI JIOTUYECKUX (PYHKIIMM, HA OCHOBAHUU KOTOPOM CTPOATCA
KOMOMWHAITUOHHbBIE YCTPOHCTBA, DOPMUPYIOIINE BbIXOHbIE CUTHAIBI
1 CUTHAJIbI BO30YKIEHUS 371€MEHTOB IaMATU (TPUTTEPOB).

BhIAeAI0T IIATh OCHOBHBIX 3TANOB CTPYKTYPHOT'O CUHTE3A.

1. Kooduposanue 8x00H020 u 8blx00H020 _aadasumos AA,
KoduposaHue cocmosaHuil AA. YUToObl 3aKOAWMPOBATH BXOIHBIE

cUTHaIbl AA, HY>KHO KaXKZIoll OyKBe BXOJHOI0O ajiaBUTa IMOCTABUTH
B COOTBETCTBHE COBOKYHHOCTh 3HAYEHUU [ABOWUYHBIX CHUTHAJIOB
U,U,,..., u, Ha Bxogax CA. IIpu 5TOM KOJIMYECTBO p (DUBUYECKUX
BX010B CA OIIpefiesIfAIoT U3 yCJIOBUA  p > log, n, BLIOMpAs
OJIMKaMIIIee 1eJI0e YUCIIO.



[Ipu KOJMPOBAaHUU BBIXOJHBIX CUTHAJIOB AA KaKJI0U OyKBe y;
(j=1,...,m) BBIXOAHOTO ajipaBUTA CTAaBUTCA B COOTBETCTBUE
COBOKYIHOCTb 3HAYE€HUU IBOUYHBIX CUTHAJIOB U ,U,,...,U, Ha BBIXOZAX
CA.

KosmmyectBo e @usnueckux BbeIXOAoB CA ompenensioT us3

yYCJIOBHSA
e>log, m.

Kaxoii Oykse q, (k=1,...,r) angpaBura COCTOAHUM aOCTPAKTHOTO
aBTOMaTa CTaBUTCA B COOTBETCTBHE COBOKYIHOCTh 3HaUYeHUHU
JIBOUYHBIX CUTHAJIOB W ,W,,...,W,, COCTOAHUN (BBIXOIOB) BI€MEHTOB
maMsTH. KoJimuecTBO 571€eMEHTOB ITaMSTH OIIPEAEIISAIOT U3 YCIOBUA

z 2 log, r,

BLIOMpas1 OyIvKaliiee 1ejioe Yrcio.



[IpyHIIUII KOAUPOBAHUA IepeMeHHBIX OyaeT OHnpeaessaTh
CJI0KHOCTh CXeM KOMOMHAIIMOHHBIX YCTPOMCTB, (MOPMUPYIOIINX
curHanbl Bo30yxzaenuss D. (i = 1,2,3) TPUITEPOB U BBIXO/HBIE
CUTHAJIbI V}(}'=1, 2, 3).

MunuMasibHOoe 4uceao ciaraembix B JICH® muis Dl. 51 VJ
IIOJIydaeTcs IIPU CJIEAYIOIEM aJropuTMe KOAUPOBaHUS:

1) VYHOopsasouuThb KOJAHUPYEMble IIepeMEHHBIE B MOPAIKE
YMEHBIIIEHUS UKCIa UX MOSBJIEHUN B Ta0JINIE IePEX00B-BbIX0/IOB;

2) IlepBas u3 HHX, T.e. HauboJiee YacTO BcTpedarolasics,
KOANPYETCS HY./Ae8biM  KOOJOM, 3aTeM MCIOJIb3YIOTCSI KOJIBI,

cojiepakaillie mo oJdHoll eduHuue, 3aTeM no dee u T. A., 10 TeX IIO0P,
IIOKa BCE COCTOSHUA He OyAyT 3aKOAUPOBAHBI.



2. BbI6OD THIIA 3JIEMEHTAPHDBIX ABTOMATOB (BHeMeHTOB HaMHTI/I).

IIpu BbIOOpE 5JIEMEHTOB IIaMSTH OPHUEHTUPYIOTCA  Ha
HMeIIYyIocA dJeMeHTHYI0 0a3y. [yisi BLBIOpaHHOrO TUIla TPUTTEPOB
COCTABJIAIOT TaOJMIly TIIepexXoJ0oB, B KOTOPOW s KaKAOro
BO3MOKHOI'O THUIIA IIEPEXOJ0B yKazaHa KOMOMHAIIMA CHUTHAJIOB Ha
BX0/1axX (CUTHAJIOB BO30OY:KAeHUS TPUTTEPOB).

2.Cocrapaenyie 00001IeHHON TaOJaMIbl [I€PEX0JIOB UM BBIXOJIOB
JLIST 3aKOIMPOBAHHBIX IIEPEMEHHBIX.

4.0upenenenyie  GVHKIUN _ BO30VKIEHUA  3JIeMEHTapHBIX
aBTOMATOB M BBIXOAHBIX (GVHKIHN CA. MUHHMM3AIUA _3THUX
DVHKIINH.

5. CocTapieHne CTPYKTYPHOM cXeMbl CHHTE3UPYEMOI'0 aBTOMATA,
T.e. COCTABJIEHHE KOMOMWHAIIMOHHOM CXEeMBbl eaJIN3VIOIIEeN

bVHKIIMY BO30YVKIeHUs DA U BhIxoaHbIe hyHKINMN CA.



Ocy11ecTBUTh CTPYKTYPHBIN cHTe3 AA, 3aJaHHOTO 0000IIIeHHOM!

TabJInIlel IepexoJ0B U BHIXOJIOB.
B kauecrBe 37IeMEHTOB MaMATH HCIIOJIb30BaTh D-TpUITEPHI, B
KadyecTBE 3JIEMEHTHOM 0a3bl HCIIOJIb30BaTh JIOTUUECKHE 3JIEMEHTHI

U, NN, HE.

XQ | q, q, q, q, q.
X, | 9,/Y, | 49,/Y¢ | 4./, | 9,/Y, | 9,/Y.
X, 1q/y, | ¢/y, | — |4/y,| -
x, 1q/y, | — |q/y,| — | /Y,




B coorBercTBUM ¢ Tabaulel, KOJIMYECTBO OYKB BXOJIHOTO
anaButa AA n=3, KoJau4uecTBO OYKB BBIXOAHOTro ajigaBura m = 6,
KOJINYECTBO COCTOSAHUU " = 5.

Omnpeznenum KoJan4decTBO BX010B CA:

p = log, 3, mpuruMaem p =2

e > log, 6, npuanMaem e = 3.

z 2 log, 5, npuaNIMaeM z = 3.

3aKoupyeM IIEpeEMEHHBIE X, U, q.






Ha ocHOBaHUU pe3yJIbTaTOB KOAUPOBAHUS CTPOUM 0O00IIEHHYIO

TabJINITY ITepexoZoB U BhIXo0B CA , 3aMeHsIsI COCTOSIHHSI, BXOJIHbIE 1
BBIXO/IHbIE [IepEMEHHbIE UX KOJaMHU.

w 1w 2w3
uu, 000 001 011 010 100

00 O(%oo 01%01 00%00 01%10 Oo%oo
o |"001 9% 0| = [ 19% | -

010 001
10 100010 — 001 — AOO




CocraBuM 000011eHHYI0 TabuIly GyHKIImOHUpoBaHusa CA




ITo Tabmune sanumem CAH® Bbixomubix yHkuuid V, V,_ u V3 151
dynkumit Bo3OyxaeHusa tpurrepos D, D, u D3, 3aBUCAIIUX OT
Habopa mepeMeHHbIX U , U, w (1), w, (1), wg(t).

B pesysapTare IMOJIydUM CHCTEMY JIOTUYECKUX QYHKIUN IJIA
IIOCTPOEHMI KOMOMHAIIMOHHOM YacTH aBTOMaTa:

Vi = Wy WiWy Wy NV W, WyWy Wy Ty W W,y W,

Vi = U WWa Wy NV Uy Uy Wi Wy Wy V U W W Ws VU U W Wy Wy,
Dy = Uity WWy Wy V Ul W W, Wy,
Dy = Uy WWy Wy V U, WWy Wy V UL W W Ws VU U, W W, Wy,

D3 = UL W Wy W V UTUS W Wy Ws V U U W Wy W



Ocy1iecTBUTh MUHUMU3AIUIO QyHKIUN V., Dj.
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Kapra Kapho ais dyHkiuu V,
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Kapra KapHo 1514 pyHKIIMN V3
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Kapart Kapho mis dyHkiuu D,
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Kapar Kapno a1 dyHkiuu D,
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Kapar KapHo a1 pyHKIIMH D3
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CocraBuM Tabaunbl (QYHKIUOHUPOBAHUA  mindparopa U
Aemu@paTropa, ONHIIEM HX AHAJHATHYECKH C IIOMOMIbIO (PYHKIIHU
ajreOphl JIOTUKU M OCYIIECTBHUM peaju3aliuio, J100aBUB K OOIei
cXeMe.

MMudppatop u gemndpaTop ABJSIIOTCA KOMOMHAITMOHHBIMU
cXeMaMH U pPeajiu3yloTCA B TOM »Ke 0Oasuce, KOTOPBIM 3aJilaH JIJIs
aBTOMaATA.

[MMudpaTop MOKEH OOECHEYHTh MepexoJi OT OYKB BXOJIHOTO
asidaBUTa K COOTBETCTBYIOIIUM KOJAM.

X, X, A LY Y,

U1 :Xl)—(ZX3

1 0 0 0 0
0 | 0 0 | _ _




JlemudpaTtop AoKeH o0ecredyuTh IIEpeXoZi OT  KOJOB
BBIXOZIHOTO aji(paBUTa K CaMUM OyKBaM.

Tabauna wHCTUHHOCTU Jelnudparopa ¢ TpeMs BXOoJaMH W
IIIECTHIO BBHIXOJIAMU

V1 V2 V, yl y2 y3 y4 yS | y6
0 0 0 | 1 0 0 0 0 0
0 1 1 0 1 0 0 0 0
0 0 1 0 0 1 0 0 0
0 1 0 0 0 0 1 0 0
1 0 0 0 0 0 0 1 0
1 0 1 0 0 0 0 0 1
Vi =Vq Va V3 v, =V V5 15 v =V, V5, V5
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