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ЛАБОРАТОРНАЯ РАБОТА 15.

АВТОМАТЫ МИЛИ И МУРА.
Цель работы: Изучить автоматы Мили и Мура.
Порядок выполнения работы.

1. Изучить теоретические сведения.

2. Получить задание у преподавателя.

3. Исследовать автоматы Мили и Мура.

4. Сделать выводы по результатам исследований.

5. Оформить отчет.

Требования к отчету.

1. Цель работы.

2. Постановка задачи.

3. Результаты исследования автоматов Мили и Мура.

4. Выводы.

Теоретические сведения. 
[image: image1.png]1. NosATHE KOHEYHOro aBToMaTa

Teoprs aBTOMATOB JIPEACTABIsAET c0GOIl pasAes AMCKPETHOH MaTeMaTH-
KH, HeyUaoImil Mogeu npeoipasosaTenelt AucKpeTHON nHGopManun. Taku-
MH peobpasoRaTeNaMu ABAAIOTCA KAK DeabHEIe yCTPOHCTRA (KOMIBIOTEPH,
JKUBBHIC OPTAHM3MBI), TAK H B00GparKaeMEle YCTPOMCTEA (AKCHOMATHYECKYE Te-
opun, MaTeMaTHdecKne MamMuHED). ITo cyTH KOHOUHEI! ABTOMAT MOMHO 0Xa-
PAKTEPU30BATH KaK yCTPOHCTBO M, HMEIOImee BXOAHOR B BHIXOAHOH KaHAIE!
NpE 9TOM B KasKAbIH U3 AMCKPETHBIX MOMEHTOB BPEMEHH, Ha3hIBAEMEIX TaK-
TOBEIMHA MOMEHTAMM, OHO HAXOAUTCA B OZJHOM ¥M3 KOHEYHBIX COCTOAHMIA,

TIo BXOZHOMY KAHANY B KayKABIX MOMEHT BpeMeHs £ = 1, 2, ... B ycTpoii-
©rBo M OCTYHAIOT BXOAHEIE CHIHAJBI (H3 HEKOTOPOI'0 KOHETHOrO MHOXKECTBA
cHurHanoB). 3ajaeTcA 38KOH N3MEHEHUSA COCTOMHEA K CEAYIONIEMY MOMEHTY
BPEMEHH B 34BHCHMOCTH OT BXOHOTO CUTHAJIA 1 COCTOSHAA YCTPOHCTBA B TEKY-
mu# MOMEeHT BpeMeHH. BLIXOAHOM CATHAN 3aBUCHUT OT COCTORHAA U BXOAHOTO
CHTHAJA B Texymuii MoMeHT BpeMerH (puc. 7.1).

x(t) M ¥

Puc. 7.1

2. OnpeneneHne KOHE4YHOro aBToMata

KoHeuHbIH aBTOMAT SBIAETCH MATEMATHYECKOH MOAEIBIO PEalLEBIX ANC-
KPeTHHIX yCTPOHCTB IO ITepepaGoTKe HEGOpMAHY.




[image: image2.png]KoHeyHEIM aBroMaToM HasmeBaerca cmcreMa A = (X;@Q;Y;¢;y), rme
X;Q; Y — nponsBobHEIE HENYCTHG KOHEUHEIE MHOMECTBA.

Mroxecrso X = {23, ..., 8m} HA3EIBAETCA BXOAHEIM AndaBETOM, & €T0
SJIeMEeHTHl — BXOIHLIMH CUTHANIAMH, EX [IOCIENOBATEARHOCTH — BXOAHBIMA
cioBaMu. MuOXecTBO Q@ = {q1, ..., §n} HA3KIBAETCA MHOMKECTBOM COCTOARUH
ABTOMATA, & €r0 SMEeMEHTH — cocTodnnsaME. Muosecrso Y = {by, ..., b,} ma-
3BIBAETCH BHIXOAHBIM M@BBHTOM, €r'0 DJIEMEHThb! — BhRIXONHBIMHU CATHAJIAMH,
HX I10CJIe/l0BATEILHOCTH — BEIXOAHEIMMU CJIOBAMH.

Dynrnus ¢ 1 X X Q@ — Q HaskBaeTca GyHKIHel mepexofoB. OYEKONA
¥ : X x @ — Y HashiBaeTca dyHKInek BLIXO/IOB, T. €. o(x,9) €Q; Y(x,q) €Y
mavx € X;Vge Q.

C KOHEeYHHIM ABTOMATOM aCCOMMUpPYeTcs BooGpaskaemoe yc’rpoﬁc'rno, KO-
Topoe pafoTaeT caeayromum o6pasom. OHO MOMKET HAXOAUTHCH B COCTOAHIH K3
MHOMECTBa Q, BOCOIPMHHMATE CHI'HANBI H3 MHOXecTBa X B BBELAABATE CATHAJIED
3 MHOMecTBa Y.

3. Cnocobsi 3aaaHUsi KOHEYHOrO asToMaTa

CyIiecTRyeT HECKOJIBKO 3K BMBAJEHTHIX CIIOCOB0E 3a/jaBu s 86CTPAKTHRIX
ABTOMATOB, CPEAH KOTOPLIX MOKHO HA3BaTh TPH: TabIMUHEIM, reoMeTpHIe-
CHHIf ¥ QYRKINOHAIBLHBLH.

Tabamanoe 3aaHHe ABTOMATA

M3 onpesieIeB A aBTOMATA CIEAYET, YTO €T0 BCETAA MOXCHO 3a/aTh Taban-
nefl ¢ ABYMsi BXOAAMH, CofepiKanieif m CTPOK M 1 CTONOIOB, Iie Ha Iepeceye-
HHM cTONGLA ¢ ¥ CTPOKM @ CTOAT 3HaYeHuA GyHKOuE O(a;; ¢;); W(ass g;)-

g @1 q; o gn
@ | 9(a1; q1); W(a1; q1) || 90815 qp); Wl@s; g |- | @(a1; Ga)s W(a15 Gn)

@ | (e q1); wias g1)

olas ;) wai )

P(as; gn); Y(ai3 Gn)

@ [ N85 41); W(Bnm; §1)] . [ Y3 8 Wam3 G| o | ¥ Bim; @) W(@m3 @)

3aganme aBTOMATA JMarpaMmmoit Mypa

HApyroit cniocol 3afanua KOEETHOro aBToMaTa — rpadudecknii. IIpu sToMm
c110cobe COCTORHUA ABTOMATA HB00PAXKAIOT KPY/KKAMH, B KOTODHIE BIIHCHIBA-
10T cAMBOAEL cocTorani g; (j = 1, ..., n). 3 KamAOro KPy:Kia HPOBORHTENR:




[image: image3.png]m cTpenoK (OPHEeHTHPOBARHHIX peGep) R3aMMHO-O/{HO3HAYHO COOTBETCTBYIO-
mAX cHMBOAAM BxojgHOro andasura X{a, ..., @m}. CTPEIKE, COOTBETCTBYIO-
meit 6yxse ¢; € X u BuXoOAsmMe# U3 KPYXKKA ¢; € Q, IDAMUCHBAETCA MA-
pa (@, ¥(ai; ¢;)), IPEREN aTa CTDEAKA BEAET B KPYHKOK, COOTBETCTBYIOMM
o q5)

Tlonyuenysiil pUCYHOK HASEIBaeTCA rpadoM apTOMATa MK, AHATDPANMMON
Mypa. 14 He 09eHb CROKHEIX ABTOMATOB 3TOT cHOC06 Gonee HATNAKEH, IeM
TAGIUTHEIA.

3anaHHe KOHETHOr0 ABTOMATA CHCTeMON Gy1eBbix dyHrmmit

Tperuit cioco6 saganua koHeHoro aproMara A = (X;Q; Y; ¢; ), sagan-
Boro Tabaunell mau guarpamMmoli Mypa, COCTOMT B OIpefeeHHHM CHCTEMBI
GyneBHIX GyHRKIMIA.

Ham0%HM aJIrOPHTM STOO CHOCO0a 3aJaHus.

(1) Haxoxum wuciaa k, r, s, yAoBaeTsopaomue yexosuam 251 < m < 2F;
2langan 2l <pg 2, mrem=[Xkn=|Q:p=[vl.

oquﬂAHO, qaTo k, r, 8 COOTB€TCTBEHHO PABHEI YUC/IY PA3PHAAOB B ABOHIHOM
npeAcCTaBAeHUH Yucen m, n, p. Hanpumep, ecxu m = 5, n = 17, p = 8, 10
k=3,r=5,8=2. .

(2) KoaupoBaune cOCTOAHUN BXOZEEIX M BEIXOHBIX CAMBOJIOB HCXOXHOIO
aBToOMaTa,

Kaxaomy ¢; € Q RANMHO-0HOBHAYHO CTABUM B COOTRETCTBHE JBONYHYIO
TIOCNeAI0BATeILHOCTD AJIMHEL 7' — ABOMYHBIN KOJ 0{g) = 2122...2,. AHAJIOTHYHO
xaxaoMy a; € X u Kaxciomy by € Y CTABAM B3ANMEO OAHOZHAYHO B COOTBET-
CTEUE ABOKUHbIE TIOCAEAOBATENHLHOCTH B(0) = X1 X2...%k5 V(D) = Y1¥2...Ys-

OTMeTHM, YTO KOAHPOBAHME COCTOAHMI, BXOAHEIX M BHIXOAHKIX CHMBOJIOB
MOSCHO TIPOBECTH MHOTHMH criocoGamu. I[Ipy 9TOM HEKOTOPRIE TOCTEAOBATENb-
HOCTH (KOAEI) MOI'YT OKA3ATECH HEMCIOIb30BAHHBIMI.

(3) CocrasasieM caexyoIyo Tabaumy:

Kox Koz Koz Koa
BXOJHOro | Texymero [lenexyiomero || saxognoro
cuMBoTa || cocrosmus || cocrostmus || cmMBoMA

X1 [X2| o |XE|[21)22 | [Zr [ Q1| P2 | | Dr || W1 |W2 | | W
ojo[..fof[o[0]..j0

B1[B2 Ballou]oz] Youllog[eh of [[vi [y Ye

1j1].j1fJ1[1}.]1

Dra Tafinuia cogepxuT k + r + r + -8 cronbnos n 27 erpox. B mepsmx k + r
cTonfuax BMIECAHL! Bee HaGoph ANBHE k+7. Kaskawlii Taxoll HaGop cooTseT-




[image: image4.png]cTByeT nape (B, o), re 00 — BO3MOKHEILX KOJ HEKOTOPOTO COCTOARMS, § — KOX
BXOJ[HOTO CHMBOJIA.
(4) BanonHeHMeE MOCTEAHAX CTOAGOOB B Tabiune (MpeARIAyIuii mar).
Has xaxcaoit maps (a;, g;), rae a; € X; g; € Q, naxomum xox B(a) u 0fg).
Tlo Tabauie aBTomMaTa (Wim Auarpamme Mypa) ompesensieM ¢(a;q) = ¢' n
y(a;q) = b. 3atem maxopum xox 0{g") = o)0f...0f 1 xox Y(B) = T1¥2...Ye.
B cTpoky TabaUIEl, COOTBETCTBYIOIIYIC HaGopy

B1s B2 ..y Bry 02, 02, s Oy

JAOIIAChIBAEM Haﬁop
O3 Oy ooy Oy Y1 Y2y -oos Yoo

(5) Oupepenenne CHCTEME 5yIeBHX PyHEIMA.

Tlocne BRIMONHERUA npeaplAyINero Imara MOXXKeT OKAa3aThCA, UYTO HE BCe
CTPOKH B TaGJNNe 3aoJHeHs. ITO NPOU3OHAET B TOM Cay4ae, €CJH XOTs Ghl
OAHO M3 4mceN m, n He asnderca crenensio 2. Takum obpasom, dyHKIAK
P1s P2y 0 Ors Y1, W2, ..., W5 OKAKYTCA HE IONHOCTHIO ONPENEeEHBIMI — H&
HEKOTOPBIX Haﬁopax HUX 3HAYEHUA He Ol peaesIeHbl. TO[‘)J(& MEI HX 000peAesd-
€M IpOoM3BOJILHLEIM 06pasdoM. Kak mpasuno, aoonpezenenne GyRxuuii npous-
BOJIAT TAK, YTOGH MOJYIUBIINECH IONHOCTHIO OTIpeieleHHbIe QyHKINM YAOB-
JIETBODHAJIA TeM MJIM HHLIM YCIOBHAM ONTHMANLHOCTH, HAPHAME]D HPEACTAB-
AAAUCHE MUEMMAanbHEIMK JTHD.

Ilocse BEUTOJIHEHHA TOTO IUAra MCXOZHBIM aBroMaT GyAer sazaBaTbes
CHCTEMON HOJHOCTBIO OIPeesIeHHEIX ByeBrx GyRKoui

{01,920 2 Ory W1, W2, s W}

4. NMpumepbl KOHE4YHbIX aBTOMATOB

OIIBHM M3 KpUTEpHEB CJOXHOCTH KOHEeYHOI'0 ABTOMATA ABASETCHA YHCAO
ero cocrosHHA. YeM MeHbIIe 3TO THUCJI0, TeM Ipomie AUCKPETHO? YCTPOMRCTBO,
peannsylomee JaHHEL arToMaT. II09TOMY O/[HOI N3 BAXKHBIX 3887 TEOPUH
KOHEYHLIX ABTOMATOB ABJIACTCA NOCTPOEHHE ABTOMATA C HANMEHBII UM YHCJIOM
cocToHUH.

TIoCKOMEKY B COBPEMERREIX KOMIBIOTEPAX M106as1 HHDOPMANNA IPECTAB-
JAAETCHA B BHAE JBOHYHBIX KOJOB, TO AJIA HOCTPOSHKA ABTOMATA MOJKHO HCIONb-
B0BATH 3JIEMEHTHI, HMEOIIAE JAINb ABA PA3JIAIEEBIX yc'mifmnnmx COCTOSSHHA,
OAHO M3 KOTOPHIX COOTBeTCTRYeT mudpe 0, a Apyroe mudpe 1.

IIpuBesieM HECKOJBKO HPAMEPOB KOHEYHBIX ABTOMATOB.




[image: image5.png]TIpamep 1. JsieMeHT 3aepKKA (SJEMEHT IIAMSITH).

DIIeMEHTH 3aJePKKA RPEACTABIAIOT co6oil yeTpoicTBO, HMEINEe OfHE
BXOJ ¥ OAMH BEIx0A. [IpuueM 3HaUeHNE BLIXOHOTO CHTHATIA B MOMEHT BpeMe-
HHU { COBIIAZAET CO SHAYCHAEM CHIHAJA B IPEALIAYINNi MOMeHT. CxeMaTHIHO
DIIEMEHT 3aJePIKKH MOMHO M306pasuTh caeayomum obpasom (puc. 7.2).

() M yt) == —-1)

Puc.7.2

IIpeamonoxmM, 9TO BXOAHOM H, CIeR0BATEIBHO, BRIXOAHOM andaBaT ecTh
X ={0,1}; Y = {0, 1}. Toraa @ = {0, 1}. TTox cocTosHMEM d/1eMeHTA 3a/IeP2K-
KH B MOMEHT BDEMEeHH ¢ TOHHMAETCS CONePIKAHNE 3/IeMeHTA TIAMATH B JAHHbIN
momenT. Taxnm o6pasom g(t) = X(¢ — 1), a Y(2) = ¢(t) = X(¢ — 1).

3aanuM sJIeMeHT 3afep:KKn Tabauneit, rrea; = 0,a2 =1,¢4; =0,¢2 =1,

®a1;q1) = 00,0 =0; y(a1,q1) = w(0,0)=0;
Pa1392) = 90, 1) = 0;  y(ai,q2) = y(0,1) = 1;
oaz291)=0(1,0=1; waz,q)=wl1,0=0;
laz;g2) = 9(1,1)=1; w(az,q2)=w(1,1)=1,
a\d] 0 1

0 je
1 Jp=

&

HNuarpamma Mypa nao6paskena Ha puc. 7.

(a1 =0;y(a; = 0;q1 =0)=0)
(az=1Ly@az =11 =0)=0)
1 =0) {g2=
(a1 =0,y(a1 =0;q2 = 1) = 1)
(2= 1Ly(e2=1;gz=1) = 1)

Puc.7.3

Jns mpeacTaBieHHMs STOro aBToMaTa cucreMol GyieBrix GyEKnui uc-
Tonb3yeM TabJMIly ABTOMATA H BHIIEN3JIOXEeHHbIH anropnt™. I1pu aToM xo-
AEpoBaHHe MPOMBBONTE He HYACHO, TAK KaK BXOAHOM H BRIXOZHOH andaBATH
M COCTOSRMUSA Y3Ke 3aKOMPOBAHE].

O6paruM BEEMaHNEe HATOo, 9Trom = n=p = 2. Torga bk = r=s =1,
H IIOTOMY 3JIEMEHT 3aJePIKKH 3a/aeTca AByMA PyHxkmuamye ¢ u . Tabmmma
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IIpumep 2. [IBOMIHEIA CYMMATOD DOCAEAOBATEABHOTO AeHCTBAS.

JHaHHEIT cyMMaTOp DOCAEOBATENLHOrO AefCTBAA HOpefcTABISET cobol
YCTPOHCTEO, OCYIECTBIAIOMEE CIOMEHNe ABYX TUCeN B IBOMTHON CHCTEMe
ncuucaenusa. Ha Bxoab1 cyMMaTOpa NOAAIOTCS YHCHIA X1 H X3, HATNHAR ¢ MIAK-
mux paspagos. Ha seixozne hopMupyerca HociieA0BaTeNbHOCTD, COOTBETCTBY-
I0mas 3AOHCH 9ucha X1 + X2 B ABOMUHOIM cucTeme ncuncaesusd (puc. 7.4).

x1 = 21(1)...x1(t) M y(t+1)...90)
x2 = x2(1)...x2(2)
Puc. 74

Bxoanroli u BEIXOAHOMN axdaBUTH ONpeNeaeHsl ofHosHaTHO: X = {00; 01;
10;11}; Y = {0, 1}. MHOKecTBO COCTOAHMI ONpeAeTAeTcs SHAYCHAEM Iepe-
HOCA IPU CJIOMEHHY COOTBETCTBYIOINX PA3PRIOB 4Mcel X ¥ Xz. Ecxn npu
CIIOKEHHHM HEKOTOPHIX DASPAKOB 06pasoBajicA NepeHoC, TO OYEEM CYNTATh,
9TO CYMMATOp Ilepelnes] B COCTOAHHE ¢1. IIpH OTCYTCTBHHM IepeHoca GyaeM
CUMTATE, YTO CYMMATOP HAXOAWUTCSA B COCTOAHHAM Go.

Cymmarop sanaercs Tabauuefi.

o | G

00 |go; 0]go; 1
01 [go; 1[g1; 0
10 [g0; 1|q1; 0
11 (15 0]qs; 1

Juarpamma Mypa cyMMaTOpa I0CIeK0BATEREHOTO AEHCTBUA N300paKeHa Ha
puc. 7.5.

3ameTHM, YTO BXOAHBIE I BRIXOAHBIE CHMBOJH Y)Ke 3aK0AupoBansl. Co-
CTOAHUSA 38KOXHPYeM CleAyImuM obpasom: olgo) = 0; afg1) = 1. Tlosromy
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CYMMATOD IIOCJIEZI0BATEIBHOTO REeHCTBUA 3aKaeTcaA ABYMA GyJNeBRIMH (DYHEK-
KEAMYE, TaGIUOA NCTAHROCTH KOTOPHIX CAEAYIOINaa:

x1i{Xaiz|@ly
0]00i0{0
0]0]1{0]1
o]1]ojof1
oJ1]1]1]0
1]0]0fo1
1|0]1]1[0
1]1]0]1]0
1[1]1[1]1

Hpumep 3. CxeMa cpaBHEHAS HA PABEHCTBO,

CxeMa CpPABHEHUR Ha PABEHCTBO HpejcTaBiaser cofodl yerpoiterBo, cpas-
HHBAIOIIEE JBA YHCIA X1 B X3, 32JAHHLIE B JIBDPI‘IBOI“'I CHCTEeMe MCIMACIEHN.
9ro yerpoiicTso paGoTaer creayoomumM oGpasoM. Ha Bxoa yerpoiicTea mocae-
[EOBATENBHEO, HAUKHAS CO CTAPIINX, MOZAKTCS PABPANLI UMCEN X1 U Xz. ITH
paspans cpapauBatoTes. Ilpu coBnajeHRy paspafoB Ha BHIXOAE CXeMEl Gop-
MupyeTcH BHXOJIBOﬁ CHTHaJA 0, B IPOTHBHOM CJIy4ae Ha BHIXOZe OHOABIACTCH
curuan 1. fcno, uro nosrnenue 1 B BEIXOAHOHK MOCAEOBATEILHOCTH O3HAYA-
eT, YTO CPABHMBAGMEIE YHCJA X1 U X2 pasawaasl. Eciu ke BRIX0AHAA TOCTe-
JIOBATENLHOCTD ABAAETCA HY/IeBOH M e¢ AAMHA COBNAALT ¢ UKCIOM PA3PAXOB
CPaBHABAEMSLIX YHCEJ, TO X1 = X3z.

Jlna atoro asromara X = {00;01;10;11}; Y = {0,1}.

OYHKIMOHUPOBAKHAE CXEMBI OTIPEIeNAETCS ABY M cocToaHnaMu. Cocrod-
HHE go COOTBETCTBYET PABEHCTBY CDABHMBAEMEIX B JAHHEL MOMEHT PasPiA/OB.
l'Ipu 3TOM ABTOMAT OCTAETCH B 5TOM e cocTONHUH. Ecin B cne;:ymmnﬁ MO-
MeHT CPaBHHBAEMEIe PASPAALI GYAYT PARATATHH, TO ABTOMAT HepeiiieT B HOBoe
coerosHMe ¢ M B HeM acraercd. Tax xak 9To oanadaeT, ¥TO UMCAA PAMIMIHEL




[image: image8.png]TaxnM obpasoM, cxeMy CpABHEHHA MOXKHO 3aaTh Tabanmeri:

Noawla
00 {go; 0[g1; 1
01 |gi;1]g1;1
104q1;1[g51
11 [qo; 0gu; 1

JuarpaMmma Mypa cxeMEl cpaBHeHIA Ha PABCHCTRO Haobpaxkena Ha puc. 7.6.

H ©L1) @

Puc. 76

KoaupoBaHne cocTOAHMI NPOU3BEAECM CIEAYIOMHM obpasom: a{gp) = 0;
afq1) = 1. AsTomar GyzeT 3aaBarTbCcs ABYMA QYHKIUAMIE.

1| [ 1l | | ] @ @ 2

[ 1| F ©f | =] o f B
O O =| O = O N

=[S =[=[=[~]o]S
| D it | | | | €

IIpumep 4. Cxema cpaABHEHASA HA HEDABEHCTBO.

CxeMa cpaBHeHNA HA HepaBeHCTBO MpeACTaBIAeT coGoll yerpoiicTso, no-
3BONIAIONEE BLIACHUTS, PABHEI JIH CPABHMBAEMbIE X1 M X3, ¥ €CJI¥ OHH He PaB-
HHI, BBISICHHUTbH, KaKoe U3 HuX Gosabme Apyroro. 3To ycTpolicTBO MMeeT XBa
BX0Za M ABa BEIXOAA. Beixoansle caraanst y1(t) u ya(£) onpeAeIsaioTes 0o cie-
JYIOIIHAM IPABHAI&M:

y1(t) = y2(2) = 0, ecnm x1(2) = x2@);




[image: image9.png]@) =1; ya(t) =0, ecam x,(2) > x2(£); T.e.x1(¥)=1; x2()=0;
@) =0; ya(t) =1, ecamx1(t) < xa(t)y T.e.x1(t)=0; x2(t)=1.

Taxum 06pasoM, NP NOAAYE HA BXOJ CXEMEI CDABHEHUS HA HEDABEHCTBO
ancen x1 = x1(1)...21(¢) 1 x3 = x3(1)...x2(¢) DOCIEROBATENBHO CDABHUBAIOTCA
PABPAAKI HTHX TUCE], HAUNHASA CO CTADIINX. BEIXOAHLIE CHTHANLL GOPMYIN-
DPYIOTCA COIJIACHO BHIIeyKasaHHEIM mpapunam. [Ipu sToM, ecau BLIXOZHaS
TOCIEeAOBATENBHOCTL COCTONT M3 HYJEBBIX Oap, To X = xz. Ecawm nepsas,
OTJIWYHASA OT EYJIEBOIi, Iapa MMeeT BAL, ((1)) N (((1)) Yro x; > xg (x1 < x2).

H3 onucaHuA cXeMbi CJeAyeT, ITO

X ={00;01;10;11}; Y = {00;01;10}.

CocToAnMe cXeMbl OMPEAENACTCA CIeRYIOMEUM o6pasom. Ilpeanonomum,
UTO B HAYAIBHEIA MOMEAT BpeMenHy ¢ = 1 aBTOMAT HAXOXUTCH B COCTOAHMH 1.
Ecnn cpaBEEBaeMbie paspAAbl THCE X1 M X3 COBIARAIOT, TO ABTOMAT OCTAETCH
B 2TOM COCTOAHHH. BBMETHM, YTO Ha BEIXOAE IPH 9TOM NOABUTCA CUTHAT 00.
Ecuau xke paspsif uncaa x; GyaeT MeHbIne (GOJbINE) COOTBETCTRYIONIETO PA3PHA-
fia 9ucJIa X3, TO ABTOMAT HepeiifieT B cocToARMe g3 (¢3). IIpu aToM Ha BEIXONE
nosiBaTes curaan 01 (10). B ganpre#inreM 0py nojade OCTABIINXCA PA3PALOR
qHCceJa X] ¥ Xy HA BXOAbl ABTOMAaTA ABTOMAT Gyne'r OCTABATBCH B COCTOAHHAH
q2 (¢3) # BEIpaGaTEIBATL BRIXOAHOHN cumeox 10 (01). M3 BEINIEHBI0KEEHOIO
CHIeflyeT, 9T0 CXeMy CPABHEHMA Ha HePABEHCTBO MOXKHO 3a/1aTh Tabaumned:

N g | | e

00 [g1; 00]g3; 011gs; 10
01 |g2; 01]gs; 01 [g3; 10
10 |gs; 10]g2; 01 |ga; 10
11 Jg1; 00]gs; 01 gs; 10

CooTseTcTyromas AuarpammMa Mypa mso6paikena Ha puc. 7.7.

BxozHOit ¥ BHXOAHOH aN(aBHTH 37eCh y3Ke 3aKoANpoBaHbl. CocTosHmA
91, 92 ¥ g3 saxoampyen: 01(¢1) = 00; a(gz) = 01; afgs) = 10.

CrieioBaTeNIbHO, JAHHYIO CXEMY MOJKHO S8/IaTh CHCTEeMOH, cocToameii na
ueThIpex 6ynennix Gyaxnuil, KOTOPEIe 3ARHCAT OT YETHIPEX HepeMeHHEIX . ITH




[image: image10.png]Puc. 7.7

DYHKIMH SACTHIHO ONPeAEICHE B 3aA10TCA Tabinnel HCTHREOCTH

X1|x2|21j22(P1)|P2 |V (W2
0|0[0i{0]0J0O[O]0O
0j0Joi1j0]1[0]1
0|0[Tj0[i[o[1I]|0
#HoJoJIf1[i[i|1]1
oJ1T]0jo|0[1]0]1
oJ1[o]1|0[1]0]T
OJ1[1j0|0[1]|0]T
*OJI[1]1[1[1[1]1
1[0fojo[1f0]1]0
1[o0[0[1[0[I]O[1
1[0[1]o[1f0[1]0
#1]0[1[1]1F1[1]1
1[1]0]06]0}j0[0]0
T[1]0[1[0fT[0]1
T[1]1[0JT/0[1]0
*1[1[1]1f1{1}1[1

B Tabaune CHMBOIAMH * 0TMEUEHEI HAGOPH NEPEMEHHBIX X1, X2, 21, 22, HA KO-
TOPBIX PYHKIHMH 1, P2, Y1, W2 He onpefencHsl. Ilosto:xum spradeHns GyHxomi
91, P2, Y1, Y2, Ba 9THX HAbopax papHHME 1.




[image: image11.png]5. KaHoHMueckune ypaBHeHUs aBToMara

Ecsn B MomerT Bpemeru £ = 1, 2, ... na Bxon anromara A = (X;Q; Y; @3 ¥)
TOCAEeA0BATEIbEO HOJAIOTCA BXOHEIE CHMBOJEL X(2) € X 11 IPH 5TOM aBTOMAT
HaXOAMTCA B COCTOAHUM ¢(t) € @, TO oA BO3AeHCTBHEM CHMBoAa x(t) aBTOMAT
nepeiifier B HOBoe cocTosgHMe ¢(t + 1) € @ u BRAACT BLIXOAHOR curHan y(t).

Besmuunnr x(2), y(£), ¢(t), g(t + 1) ceaszanbI MexAy cobol caeAyIOMBME
YPABHEHHAAMM:

{q(t+1)=tp(x(t):q(t)), =L m

y() =y (x(); q(¥)),
529°1 YPaBHEHHH HA3BIBAIOTCA KAHORMYECKHMH YPABHCHHMAMH ABTOMATA A.

IIpn sazaHAN aBTOMATA CHCTeMO# GyaeBHIX GYHEHMI 3TH ypaBHEHMS 3aIIM-
CHIBAIOTCA B KOODZMHATHOMH dopme:

21t +1) = @1 (x1(8), ..., xp(8), 22(2)s ..., 2/(2))
2,(t + 1) = 0 (x1(2), ..., X3(1), 21(2), ..., 2,(2))
y1(®) = Y1 (xo(t), ..., 2a(E) 21 (), ..., 21D}

Ys(t) = W (21(2)5 ..., Xa(t), 21(8), ..., 2(2))
t=12,..

JUna IOCTPOCHAR KAEOHUYECKAX YPABHEHMES aBTOMAaTa A He0GX0ZMMO I
pannoit Gynesofi dymknum Haittn MupruManeHylo JH® (ausBLIOHKTHBHYIO
HOpMaNbHYIo HopMY), KOTOpas, BooGIIe TOBODS, OMpeXeAeTCS KeOFHOHAY-
HO. AHAINTHYECKHIA AIrOpATM nocTpoenns aroit JJTHD crenyrommit:

1. Mna pamHO# dyHKOUA f(X1, ..., ¥p) CTPOMM COBEPIICHHYI0 KOHBIOHK-
THBHYIO HOpMaJbHYyIO bopmy (CKH®D).

2. B nocrpoerroit CKH® packpbisaeM CKOGKH, HCIOAb3Ys PABUIIO:

(AVB)A(CVD)=AACVBACVAADVBAD.

3. ITony4eHHOE BEIPAMEHHE YIPOIIAEM, IPHMEHSIA TOXACCTBA BHAA

KyAK;VK =K;; KVE=K; Kv0=K; KAK=0; Kvi=1;
KA1=K; KAK=K; KVE=1.

B peayabTaTe HOXYIMM COKpameEAyio JJHD, gBIS0IMyoca AMILIOHKIUeH
BCeX MPOCTLIX MMILINKAT RaHROH QyBKUKA f(X1, ..., Xn).




[image: image12.png]Jins pacCMOTPEHHEIX BhIIE IPAMEPOB ABTOMATOB KAHOHHYIECKHE YDABHE-
HUA 38JAI0TCH CISAYIOITUME QOPMYIaMM:

L a2+ 1) = x(3), _
npumep 1: {y(t)=z(t), t=1,2,..
[z D)=t A XDV DA 2OV 2D A D,
mpunep 2+ {y(t) - 110 © x2A8) © A1), P=L2.
[+ D =FOA OV O ATOV D, |, _
e | o it L
210+ 1) = 21(8) V x1(8) A F3l) A ),
apuep 4  S1H D= 2OVIOAROAZ@, |y,

y1(®) = 21(1) V x1(2) A T2(t) A Z2(8),
y2(2) = 22(2) V T1(2) A x2(8) A Zi(E),
B xavecTBe MIIIIOCTPAIMY H3/I03KEHHOrO BbILIe AJIrOPATME PACCMOTDHM
nprmep 3.
Tab1uma NCTHHHOCTH CHCTEME! 6yTeBbIX GYHKIURAI coeAylomas:

x1

i = 0| of of of

R o o = =] o| of 8
EEEREREERED

MEEFEEEEEDR
FEEEEEREES

1. Crpoum CKH® dyaxnun ¢(x;, x2, 2). Tak Kax sra QyHKIuUs safana
HabopoM cBomx sHaueHm# § = 01111101, o ee CKH® 6yaer umers BuZ
(X1 VxXaV2IA(XI VIV 2).

2. PacKkpripaeM CKOOKH
(XIVXVOATIV(XI VX2 VIATZ V(X1 VI V2Z)Az=
=Xx1ATIVIRATIVZATIVOI AT VX2 AXZV2ZATV X1 A2V xaAzVZAzZ.

VopoinaeM nociefHee BLIpaXeHue:

OVITAX ATTAZV X AT VOVEZAZVX I A2ZVXgAzVz=
=XIAX VXL AXZV 2Tz VX)) VEIVX))VEZ=FTAxa VX3 ATZ V2.
Taxum o6pasom, nomyanm z(t + 1) = F(£) A xa(t) V x1(8) A T2(£) V 2(¢).
Awayorayso cTpouTeA PyHKNKS y(¢). IIpr aroM U3 TabMROB HCTAHHOCTH

BHIMMCEIBaeM Habop sHavenni GyExnum Y(x1, X2, 2) ¥ = 01111101, xoToprri
coBnagaer ¢ HabopoM sHaweHHI GyaKnEE (X1, X2, 2).




Индивидуальные задания

[image: image13.png]3apgaua 1. [lna asromara, sagansoro Ta6aunelt, mocrpoiiTe AuarpaMmy Mypa. Sazai-
Te BTOT ABTOMAT CHCTEMOM OyneBEx dyHKIu.

Mg o123 Mo o|1]2]3
0 1(1;1)1(3:0)[(2;0)|(2;0) 0 {(1;0)[(3;1)[(2;0)[(1;0)
1 [(2;1){(2;0)[(3;0)[(3;0) 1 [(3;0)[(1;1)[(0;1)[(3;1)

g o123 Mg o123
0 [(0;0){(151)](3;1)((2;0) 0 (2;0)1(0;0)[(3;1)](1;0)
1 [(2:0))(0;1)](3;1)[(1;0) 1 [(1;0){(0;0)|(0;0)|(3;0)

Aagd o123 Nodo|1]2]3s
0 1(3;0)](2;0)[(1;1)[(0;1) 0 [(2;1)[(2;1){(2;1)[(2;1)
1 1(0;1)[(1;1)(2;0)[(3;0) 1 [(1;1){(3;1)[(0;0)[(1;0)

Banpaua 2. J{na aBTOMATA, 38AHHOrO AMArpaMMOH Mypa, BRITHINKTE COOTRETCTBEH-
HYIO TaGIULY ¥ cHCTeMY GyaeBhIX HYHKIHA.
a) Cm. puc. 7.8,

Puc. 7.8

6) Cm. puc. 7.9.
) Cm. pre. 7.10.

3anaqa 3. ng apromMara, 3aJaHHOT0 KAHOHAYECKEMH YPaBEEHNAMA, NOCTPOMNTE AHA-
rpaMmy Mypa B COOTBETCTBYIOIYIO Tabaumy:




[image: image14.png]Puc.7.9

Pue.7.10

a {z(t +1) = FI(e) A Z() V F2(0) A 2(1)s
y(t) = T3} A 2() V x1(2) A xa(t);
5 {z(t+ 1) = x(2),
yle) = x(2) ¢ 2(2);

23t + 1) = E(t) A (23(8) & 22() V 22(2) A 2(E),

22(t + 1) = F(£) A z2(D) V 2() A 21(2),

@) =Z(O A (21(D) V 22()) V x(8) A 22(8),

y2(8) = F(t) A 21(2) A 22} V x(t) A 21(8) A Z2(2);
{zl(t +1) = x(t) A (22(8) V 21(8)) A Z5(2),

2a(t + 1) = 21() A [Z2()) A 2(£) V E(2) A 220 V 20(8) A x(2),

Y(t) = 21(5) A 2(@) V 21(8) A 22(£) AE(E);

B)

)




[image: image15.png]22t + 1) = z1(2) — 22(2),

y(&) = x(t) © 2(2);

21(¢ + 1) = 22(t) A x(2),
e)

21(t+ 1) =z | x(),
n)

220+ 1) =ZIOAX() V 21() A (1),
¥(&) =Z1 () AN Z2(@)V 21(E) A TR
21(t + 1) = 21 (1) @ 22(¢) © x(2),
) q Zalt +1) = za(2) = x(2),
Y(t) = 22(2) © x(8).




Упражнения для самостоятельной работы
[image: image16.png]JNna asroMaTa, 3afanHOro TaGnunei, mocTpoiiTe muarpaMmMy Mypa. Saaaiite sToT
aBTOMAT crcremot 6yneBuIX HyHRIHIL.

LIxdo|1]2]s]| 23gol1lz|s]| 3>do]|1]2]s
0 [1;1[3;0]2;0{2;0 0 [1;0[2;0[2;1[3;0 0 [0;1]1;1]2;1[3;1
1 [2;1]2;0[3;0{3;0 1 [3;03;1{2;11;0 1 [0;0]0;1{3;1[2;1
4 SIngol1]| ®xngo|1]| *ag1]z]s
0 {0;0[0;1 0 [0;0]1;1 0 [1;0]2;1[3;2
1 10;1[150 1 [1;1]153 1 12;1]2;1]3;2
2 10;1]1;0 2 [1:1]1;1 2 13;2]2;1(38;2
3 11;0(1;1 3 10;0{1;1 3 11;0(2;1[3;2
Sgofafz]s] *aqgo]1]|z]a] >gola]z]s
0 {1;0[3;1{2;0[1;0 0 [0;0{1;1[3;1(2;0 0 [2;0{0;0(3;1]1;0
1 }3;0]1;1}0;1|3;1 1 12;010;1(3;1{1;0 1 [1;0)0;0{0;0(3;0
WiNgol1]|z]s| ®>go|1]2]s
0 [3;0[2;0]1;1]0;1 0 12;112;112;1|2;1
1 ]0;1[1;1]2;013;0 1 ]1;1}3;1]0;0]1;0

Jnsa asToMaTa, 3aAaBHOrO cHcTeMOM GyeBarx GynKumil, nocTpoliTe fUArpaMMy
Mypa # cooTBeTCTBYIOMYIO TAGIAXY.
18 {z(t +1) = Fi(t) A Z(t) V Fa(2) A 2(8),
" Ly = Ta@) A 2(8) V x1()) A xa(t);
14 {z(t +1) = x1() A 22(t) V 21() A 2(2) V 22(2) A 2(8),
Tl = ) o 20 S 2(¢);
15 {z(t +1) = Fi($) A x2($) V 22() AT V 2(8),
T WO = T) A x2() V () A TR V 2(2);




[image: image17.png]16 {zu +1) = x(2),
Tyt = x(t) & 2(t);
21t + 1) =F@) A (2:(1) & 22DV x() A 22(8),
2g(t + 1) = T(t) A 22(2) V 2(E) A 21(2),
11(2) = O A (1) V 22 V 2(2) A 21(8), )
ya(t) = F(t) A 21(1) A 22(8) ¥ XY A 20() A ZR(E);

17.

18. { za(¢ + 1) = Z1(¥) A (Z2(t) A x(2) V F(2) V Z(2) A 22(8) V 21(8) A 2(0),

() =21 Ax()V 21() A 22(8) VE();

21t +1) = 21(t) | x(t),
2a(t + 1) = 21(£) = 22(2),
ey = x(8) ® 21(t);

19.

21(t + 1) = 2a(t) A x(8),
2a(t + 1) = ZI() AE () V 21(2) A %(0),
¥ =ZFI ATV 21() A 2(2);

20.

{zl(t +1) = x(2) A 22(8) V 21() A Z3(E),

23(t + 1) = 22() = x(2),

21(t + 1) = 21(t) @ 22(2) ® x(¢),
21.
y(t) = 22(8) & 2(2).

Ilna apToMaTa, 38aHHOrO AMATPaMMOit Mypa, BHINIINTE COOTEETCTBERHYIO Ta-
6nany u cucreMy Gyresnix dyEKugi.

22, Cu. puc. 9.6.

Puc. 9.6




[image: image18.png]23. Cm. puc. 9.7.

Puc.9.7

24. Cwm. puc. 9.8.





[image: image19.png]25, CmM. puc. 9.9.

Puc.9.9




	Вариант
	задание1
	задание 2
	задание3

	1
	1
	18
	22

	2
	10
	14
	25

	3
	8
	13
	24

	4
	6
	16
	24

	5
	7
	19
	22

	6
	3
	17
	25

	7
	2
	13
	23

	8
	8
	15
	22

	9
	11
	14
	24

	10
	5
	18
	23

	11
	1
	20
	25

	12
	9
	21
	24

	13
	3
	15
	23

	14
	12
	21
	22

	15
	4
	16
	25


[image: image20.png]KOHTpOnbHbIE BONPOCHI

1. Yro BriIOUAET B cefa MOHATHE ¢ KOHEYHLIH asTOMAT»?

2. Kaxvie OCHOBHEe TEPMMHLI CBSBAHL ¢ BBEACHHEM HOHATHS KOHEYHOrO ABTO-
uara?

3. NatiTe onpeaesenne KOHEIHOT'O ABTOMATA.

4, YraxnTe cnoco0H 3aAHUA KOHEYHOTO ABTOMATA.

§. Kaxopo TabaHOe 3a5aEMe KOHETHOTO aABTOMATA? YKAKHTE CITOCOGHE 3008 HHA
KOHEYHOTO ABTOMATA.

6. Kax cTponTca quarpamma Mypa?

7. U3noKATe ANrOPUTM 3ANAHMSA KOHETHOT0 ABTOMATA CACTEeMO GyaeBrIx GyHK-
it

8. IIpnBeAnTe NPHMEPE KOHSUHAIX ABTOMATOB.

9. Kaxue ypasmeHns HASHBAIOTCH KAHOHWYECKHMME YPABHGHMAMU KOHEYHOTO
asromara?

10. Kax DOCTPOMTE KAHOHAYECKOE yPABHEHEE KOHEYHOro aBToMaTa?
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