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YKA3AHHUS K BRITIOJITHEHMIO KOHTPOJIBHBIX 3AJAHUI

N3yuenue kypca “ABTOMATHOE MPOTPAMMHUPOBAHUE” BKJIFOYACT:

a) paboTy HaJl y4eOHBIMU TOCOOUSAMU;

0) BBITTOJIHEHUE KOHTPOJIBHBIX PadoT;

B) IIOCEILIEHHE JIEKIIUI U KOHCYJIbTALUH 110 OTAEJIBbHBIM pa3enaM Kypca.

[Tocne u3yueHust oYepeIHOM TEMBI Kypca CTYJIEHT JOJDKEH YMETh OTBETHUTH
Ha BOIIPOCHI JJI1 CAMOITPOBEPKHU.

Bapuant 3amaHusi ompenensiercs B COOTBETCTBUM C TocienHend Iudpoil

HOMEpA 3a4E€THON KHUKKHU.



3apanue 1. CriocoObl npecTaBiICHUs aBTOMATA.
CuHTE3 KOMOMHAIITMOHHBIX ABTOMATOB

B pamkax gaHHOro 3amaHusi HEOOXOAMMO MPENCTABISATH COCTOSHHUS
KOHEYHBIX aBTOMATOB C ITOMOIIBIO TaOJUIBI M JUATPAMMbBI, COCTaBIIATH
CXEMbI aBTOMATOB MO JIOTHYECKUM (PYHKIMSIM. ByneBbIX (QyHKIMA OIHOTO
apryMeHTa 4eThIpe, a IByX apr'yMEeHTOB — IIIECTHAILATh U T. I.

Teopust aBTOMAaTOB — pas3fesl AUCKPETHOW MAaTEMAaTUKH, WU3y4darOLIni
MaTEMaTUYEeCKUE MOJEIN pPEAIbHBbIX (TEXHUYECKUX, OHOJIOTMYECKUX,
SKOHOMUYECKMX) WM BO3MOXKHBIX  YCTPOWCTB, IepepadaThIBAIOINX
JTUCKPETHYIO HHPOPMAIINIO JUCKPETHBIMU BPEMEHHBIMH TaKTAMHU.

ABTOMAT — 3TO YCTPOMCTBO, MpPEAHA3HAUYCHHOE [IJIsl BBITIOJHEHUS
[eJICHANPaBICHHBIX JEUCTBUI 0€3 ydacTusl 4YelloBeKa, pacCMaTpUBAEMBIil
aMb0 Kak peau3ylouuid Ty HWIM UHYI (OpMalIbHYI0 TpaMMaTHKY
(aOcTpakTHBIM aBTOMAT), JIMOO KaK MHOXKECTBO JJEMEHTOB U CXeMa HX
coeIMHEHUs (CTPYKTYPHBIN aBTOMAT).

ABromaToM Munu HasbiBaetcs cuctema A = (U, Q, V, 46, L), rue
MHOkecTBO U={ ul ,...,un } — BXOaHOH an(aBuUT, €ro 3J€MEHTbl — BXOJIHbIE
curranel, Q= { ql,...gm} —MHOXECTBO BHYTPCHHHX COCTOSIHHI, MHOXECTBO
V ={v1l,...,vK } — BeIXOaHOM aj(aBUT, €ro 3JIEMEHTHI — BBIXOJIHBIC CUTHAJIBI,
0:UxQ—Q — pynkuusa nepexonos, A: UxQ —V - pyHKIHUS BBIXOAA.

C KOHEYHBIM aBTOMAaTOM aCCOIMUPYETCSI BOOOpakaeMoe yCTPOMCTBO,
KOTOPOE MOYKET HaXOIUTHCS B COCTOSTHUM M3 MHOXKecTBa (Q, BOCIIPHHHUMATH
curHaibl U3 MHOKecTBa U M BbITaBaTh CUTHAIBI M3 MHOKECTBA V.

Cxema Ha3bpIBaeTCs KOMOWHAITMOHHOM, €CIU KaXKIYI0 W3 €€ BBIXOIOB
MO>KHO TIPEJICTABUTh KakK OyJIeBy (PYHKIIMIO BXOJHBIX MEPEMEHHBIX, Tuma M-
HE, U, NJIN, NJIN-HE u T.1.

['paduueckoe m3o0pakeHUEe KOMOMHAITMOHHOM CXEMBI, TIPU KOTOPOM
MOKa3aHbl CBSI3M MEXKIY pPa3IUYHBIMU 3JIEMEHTaMH (BEHTEJSIMH), a CaMu
AJIEMEHTHl  TPEJICTABJICHBl  YCIOBHBIMH  OOO3HAUYECHHSIMH, Ha3bIBACTCS
(yHKIIMOHAJIBHOM CXEMOM.

B xome pa3paboTky KOMOWHAIIMOHHBIX CXEM MPUXOAUTCS peIiaTh
3a/laud aHalu3a W CHHTe3a. 3ajada aHain3a KOMOWHAIIMOHHOW CXEMBbI
COCTOUT B OMNPEIEICHWU CTAaTUYECKUX ¢ JUHAMUYECKUX CBOWCTB
KOMOMHAIIMOHHOM CXeMbl. 3ajaya CUHTE3a KOMOWHALIMOHHON CXEMBI
3aKJII0YAETCAd B MOCTPOCHUM M3 33JaHHOTO HAa0Opa JIOTUYECKUX 3JIEMEHTOB
KOMOWHAIIMOHHOM CXEMBI, pealu3ylomeld 3aJaHHyl0 CHCTeMYy OYJIeBBIX

byHKIMIA.

IIpumepyl ebinonHenus 3a0anuiL:



1. Ins aBTOMATOB, 3aJlaHHBIX TaOJHMIIAMH, ITOCTPOUTH JIHATPAMMEBI
COCTOSHUM:

U\Q 1 2 3 4
0 4: X 2.y 4;y 1y
1 2,y 3; x 1; X 4,y
Pewenue:

- ABTOMAT MMEECT YCTHIPE COCTOSIHUS, €0 MHOXKECTBO cocTostHui Q ={1, 2,
3,4}, cinenoBatespHO, rpad aBTOMaTa OyIET C YeTHIPhMS BEPIIUHAMH.

- Bxoanoit andasut U = {0, 1}, a BeixoaHo# andasur V ={X, y}

- B xaxnoii siueiike q1Ba 00bEKTa, IEPBbI COOTBETCTBYET HAIIPABICHHUIO
JyTH U3 TeKYyIeH BepIInHbI rpada

- Han gyroii 3anuckiBaeM napy 3HaU€HUI: 3HAYCHUE BXOTHOTO ajipaBUTa U
BBIXOJIHOW CUMBOJI U3 TYEHUKHU

[Tomyuum rpad:

f‘lﬂ J-L:I j

(j JI:"'!Jj

(1;3)

2. 3aath TaOJUYHBIM CIIOCOOOM aBTOMAT, 3aJlaHHBIM JHarpaMMoiu
COCTOSIHUU:



(b.x)

{a.x)

Pewenue:

- ABTOMAT MMeEET TPH COCTOSIHMS, €ro MHOXECTBO cocTosiHui Q = {1,
2, 3}, cnegoBaTesibHO, B TaOJIMIIEe YeThIPe KOJIOHKH.

- Hag nyramu napel 00beKTOB, IIePBbIi — 3JIEMEHT BXOJAHOro aj(aBuTa,
BTOPOM —BBIXOJHOTrO, 3HAUUT BxoaHou andasutr U = {a, b}, a BeIxogHOU
andasuT V = {X, y}, B IEpBOH KOJIOHKE JIBE€ CTPOKHU a U b.

- B kaxnoii sueiike [Ba 00beKTa, INEpPBbIi COOTBETCTBYET
HalnpaBJIEHUIO JYTH U3 TeKYlleil BeplnHbl rpada, a BTOpoil — BTOPOMY YHCITY
HaJl COOTBETCTBYIOLLEH TyTOM.

[lonyuum Tabnumy:

U\Q / 2 3
a l; x 1, x 2;x
b 3y 3,y Iy

3. CocTaBUTh JIOTMYECKOE BbIPAXKEHUE [0 CXEMe, YIPOCTUTh €ro U
COCTaBUTh HOBYIO CXEMY:

2, &L&l_

Peuwenue:

- CnenyeM mo cxeMme 0o BepxHell Betke: wy = (X; V X3)XpXx, =

(X1 VX2) VXX = XX VX)X = X% =1




- Tenepp mo HUKHEH: Wy = (X1 VX)X, VX, = (X VX, VX)) VX, =
X1X, VXy; =Xy

- O0bequHuM 00€ BeTKU: WiWw, = 1 * X5

[Tonyuum cxemy:

X2

4. Jlna norumveckoir pynkumum F(a, b, ¢), 3ananHHON B BUJE TaOJIULIBI,
3anucaTh AaHAJTUTUYECKOE BhIPaXKEHUE U TOCTPOUTh KOMOMHAIMOHHYIO CXEMY !

a b C F
0 0 0 0
0 0 1 0
0 1 0 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 ] 0 1
1 1 1 1
Pewenue:

- CocraBum CJIH® ¢yukuuu: abc V abc V abe V abc
- Munummupyem ¢yukuuio: abcV abc V abe V abc = abc V abc V

abc V abc V abcV abc = bcVacVab =c(aVb)Vab
- [locTpoum cxeMy 110 MUHUMU3UPOBAHHOMY BbIPa)KEHHUIO:

C

a I

1 &

b

i
& [




Bonpocuwl onsa camoxoumpons.:

1) Yro Takoe aBTOMAT?

2) UYro Takoe aBTOMaT Muin?

3) Uro Takoe KOMOMHAIIMOHHAS CXeMa aBToMaTa’?
4) B ueM cyTbh aHANIH3a KOMOMHAIIMOHHOMN CXEMBbI?
5) Buyem cyTh cMHTE3a KOMOMHAIIMOHHON CXEMBbI?

3aoanus.
1. Jlns aBTOMATOB, 3aJaHHBIX TAOIHMIIAMH, TIOCTPOHUTH JUArPaMMBbI
COCTOSHUM:

No Bapuanra 3ananue
1. U\Q 1 2 3 4
a 1; X 3y 1; X 1y
b 2;y 4;y 3; X 2, X
2 U\Q 1 2 3 4
C 3; X 1y 2; X 2;y
d 2,y 2,y 4; X 1; X
3 U\Q 1 2 3 4
Kk 2; 2 1y 1,2 2,y
I 2;y 3z 4;y 1; 2
4 U\Q 1 2 3
a 3 X Y 1 x
b 2,y 1y 2; X
5 U\Q 1 2 3
C 1; a 3;b 1 b
d 2; b 2;a 3 b
6 U\Q 1 2 3
k 1; s 3 f 1; s
I 2 f 1: s 2 f
7 U\Q 1 2
a 1; x 1y
b 2,y 2,y
C 1; x 2; X




8 U\Q 1 2
X 1; x 2,y
y 2,y 1y
Y4 1; x 2; X
9 U\Q 1 2
a 1, x 1y
b 2,y 2,y
C 1; x 2; X
d 2; X 1y
10. U\Q 0 1 2 3
a 1; x 3y 0; X 1y
b 2; X 0; x 3y 2; X
2. 3agaTh TaOJWYHBIM CIIOCOOOM aBTOMAT, 3aJlaHHBIM JUarpaMMon
COCTOSIHUU:
No Bapuanra 3amanue
1.
2.







10.

3. s

3aJITaHHOU

KOMOMHAIIMOHHOMN CXEMBI MMOCTPOUTH

AHAJIMTUYECKOE BBIPAXKEHUE, YIPOCTUTh €ro C IOMOIIbIO PABHOCUIBHBIX
npeoOpa3oBaHUil 1 HAPUCOBATH YMPOIICHHYIO CXEMY:

Ne Bapuanra 3ananue
1.
1
Xz ] | [ 1 &
&
2. . - L 1
3 R{% - _L}
nil
3.
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4.  Jlna 3amaHHOW Jormueckor TtaOmunel ¢Gynkuumu F(a, b, C)
3aIMcaTh aHAJTMTHYCCKOE BBIPAKCHHUE U MIOCTPOUTh KOMOMHAIIMOHHYIO CXEMY:

Ne Bapuanra 3anmanue

1.
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3ananme 2. JleTepMUHUPOBAHHBIC aBTOMATHI.
DKBUBAJICHTHBIC COCTOSIHUAS 1 ABTOMAThI

HeoOxoauMo HaWTH SKBHUBAJICHTHBIA JETEPMUHUPOBAHHBIA aBTOMAT,
COCTaBJISITh OMPEACIISAIONINE TAOIUIBI M TPOTPAMMBI.

JleTepMUHUPOBAHHBIM  KOHEUHBI aBTOMAarT— Ha0Op U3  MATH
smemeHToB: (X, 0,s € Q, T € Q,5:Q X X - Q),
rne ¥ — andaBur, Q — MHOXECTBO COCTOSIHUM, S — HayajlbHOE

(ctapToBO€) cocTosiHUE, T — MHOKECTBO JOMYCKAIOIIUX COCTOSHUM, §
— (yHKIUSA TEPEeXO0B.

JleTepMUHUPOBAHHBIA KOHEYHBIM aBTOMAT SIBJSETCS CIELHUATbHBIM
CIIy4aeM HEJIETEPMUHHUPOBAHHOTO KOHEYHOIO aBTOMATAa, B KOTOPOM:

* OTCYTCTBYIOT COCTOSIHUSI, UMEIOIIUE E-TIEPEXOIbI;

* JUISl K&XKJOTO COCTOSIHUSL S U BXOJIHOTO CHMBOJIA & CYIIECTBYET HE
OoJiee OJHOM AYrd, UCXOSIICH U3 S U TOMEUCHHOHN Kak a.

JleTepMUHUPOBAHHBI KOHEYHBIM aBTOMAT UWMeEET Uil  J000ro
BXOJHOTO CUMBOJIa HE 0o0Jiee OJHOTO MEPEXOJIa M3 KaXKJAOr0 COCTOSHUSL.
Ecim pns npencraBnenust (yHkuuu nepexonoB  JKA — ucnons3yercs
TaOIMIA, TO KaxkJas 3alliCh B HEW NPEACTaBIsIeT COOON €IMHCTBEHHOE
cocrosHue. CrenoBaTelbHO, OYE€Hb MPOCTO IMPOBEPUTH, JAOMYCKAET JIU
nanHblid J[IKA HEKOTOpYyIO0 CTPOKY, MOCKOJIBKY HUMEETCS HE 00Jiee OJHOIO
IyTU OT CTAPTOBOIO  COCTOSIHUS, IIOMEUEHHOTO0 3TOU  CTPOKOM.
Cnenyromuii anroput™m umutupyer noBeaenne JKA mpu o6paboTke
BXOJHOU CTPOKH.

Cocrosauss ( asromata M wu ( aromata M' cuuTaroTcs
AKBUBAJICHTHBIMH, €CJIM 00a aBTOMaTa, MOJYYHMB OJIHY U Ty Xe (JIF00yI0)
BXOJIHYIO  TIOCJIEIOBATE€IbHOCTh CHUMBOJIOB, TiepepadaThiBalOT €€ B
OJVHAKOBYK) BBIXOJHYIO IOCJIEN0BATEIBHOCTD.

ABTomMatel M u M' Ha3pIBalOTCA SKBUBAJICHTHBIMM, €CIU JJIs
KOKIOTO COCTOSAHUA aBToMara M CyIIECTBYET HKBHUBAICHTHOE €My
cocTosiHue apTomara M' u Hao0OpOT.

HpyrumMu  clIOBaMM, OSKBUBAJICHTHBIE  aBTOMAThl  PEATU3YIOT
OJIMHAKOBBIE MPEoOpa3oBaHUsl, HO MOIYT HMMETh PA3JIUYHOE YHUCIIO
BHYTPEHHUX COCTOSTHUM.

[ToHsiTHE SKBUBAJIEHTHOCTH COCTOSIHUM NPUMEHUMO H K OJIHOMY
aBroMary ((opmManbHO MOXHO cuuMTath, YTo M u M' coBmagatort). s
OJIHOTO aBTOMaTa JKBUBAJCHTHBIMU OYIyT pa3jWyHbIC COCTOSHHS, 4Hepe3
KOTOpbIE OJlHA M Ta € BXOJHAas IMOCJIENOBATEIIBHOCTH CUMBOJIOB
npeoOpa3yeTcs B OJJMHAKOBYIO BBIXOJIHYIO.



Bonpocul ona camoxonmpons:

1) Haiite  ompeneneHue  AETEPMHUHUPOBAHHOIO  KOHEYHOIO
aBTOMAara.
2) B kakux ciaydasx aBTOMAT CTAHOBUTCS JIETCPMUHUPOBAHHBIM?
3)  Kakwue aBTOMATBI ABJISIOTCS SKBUBAJICHTHBIMHU?
4)

Kaxkue cocTossHus aBTomMaTa SIBISIOTCS DKBUBAJICHTHBIMH ?

3aoanus:
1. Jlna  pmaHHOrO  HEAETEPMUHUPOBAHHOTO  aBTOMAara  HaWTH
SKBHUBAJIICHTHBIN €My NETEPMUHUPOBAHHBIA aBTOMAT:
Ne Bapuanra 3amanue
1. , .
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2. Kakodi  s3BIK  JOMyCKAaeT  JETEPMHHHPOBAHHBIM  aBTOMAT,
TIOJIyYCHHBIN B 3a1aHuu 1.

3. IlocTtpoiite  AETEPMUHUPOBAHHBIM  aBTOMAT, JUIsI  KOTOPOTO
YKa3aHHBIN SA3bIK SABJIICTCS TONMycTUMBIM (B anipasute {a,b,C}):

No Bapuanra 3amanue
1. MHOX€eCTBO CJIOB, HAUMHAIOIIUXCS € I1o1ciIoB aba uiu bab
2. MHOXECTBO CJIOB, B KOTOPBIX BCTPEUAIOTCS
rocienosareiibnoctu abannu bab
3. MHO€eCTBO CJIOB, B KOTOPBIX BCTPEUAKOTCS
I10CJIeIOBATEILHOCTH aa i bb, niam cC
4. MHOK€ECTBO CJIOB, B KOTOPBIX KMEETCS IMOACIOBO alC
5. MHOKECTBO CJI0B, HAUMHAIONIUXCS C ITOCJIEA0BATEILHOCTH
abc
6. MHO€eCTBO CJIOB, OKAHYMBAIOITUXCS OYKBO &
7. MHO0€ECTBO CJIOB, OKaHUYMBAIOIINXCS coueTanneM ba
8. MHOK€eCTBO CJIOB, OKAHYMBAIOIIKUXCS coueTanueM bac
0. MHO0ECTBO CJIOB, OKAHYMBAIOIINXCS COYEeTaHHEM Cha
10. MHOXECTBO CJIOB, OKaHYMBAIOIIUXCS OYKBO# D

4. Jlng aBromaTta 3a/laHusl 3 COCTaBUTh ONPEACIIAIOIINE TaOIUIIBI.
5. Jlns aBTOMaToB (HEAETEPMUHUPOBAHHOTO U AETEPMUHUPOBAHHOTO)
3amanus | 3anucath onpenessrone Tadbiuibl U IPOrPaAMMBI.
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