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2.10 ABTomar Ha Mmuam m aBromatr Ha Myp

Ilocera pasrienaHuTe aBTOMATH PENIABAXa [JIABHO 330aYaTa
3a pa3mo3HaBaHEe HA QyMUTE OT HANEH e3uk. JdecTo TakuBa aBTOMA-
TU C€ HAPUYAT PA3N03HABAMENYU MG e3uul. He mo-MaJKo BajKHA € U
3amadvaTa 3a npeobpa3yBaHETO HA AyMUTE OT ManeH e3uk L) B QyMu
ot npyr (me oGe3arenno pasauuen ot L) e3uk Lo. ABTOMATH, C KO-
UTO Ce pEemaBa Ta3W 3374ava Ce HAPUYAT NPeodpasysaments Ha e3uyi.
TaxkbB aBTOMAT M3MOA3YBa ABe a30yKU BXOMHA U U3XONHA U HA BCA-
Ka IyMa HaI BXOAHaTa a30yka (WM OT OIpEeNesieH €3WK HAJ Hesd)
CBIOCTABA MO eIHA IyMa HaJa u3xonHara a3zbyka. Tesum aBromarTu
paboTrAT mOCJemOBATENHO, HA OTIAEJHU TakToBe. Ha Bceku Takr ce
NpOYNUTA MO enHa OYKBa OT BXOAHATA AyMa U B 3aBUCUMOCT OT HEs
¥ OIPEAUITHOTO CbCTOAHNE ABTOMATHT IPEMUHABA B HOBO CHCTOSHIE
1 u3BEXKIA emnHa OyKBa oT m3xomHara az3byka. Paborara cu Bcekmu
npeobpa3oBaTes 3am0YBa, OT €IHO (PUKCUPAHO CHLCTOSHUE, KOETO €
HEroBO HAYAJNHO CbhCTOsSHME. Paborara Ha TakbB aBTOMAT BLPXY
IaeHa BXOJMHA NyMa Ce CUUTA 33 3aBLPIIEHA, aKO € NOCTUTHAJ 0
CBHCTOAHUE ¢ M BXONHATA OYKBa @, 33 KOUTO He € Ne(GUHUDPAH WU,
aK0 Ca M3YepHIaHW BCUYKM OYKBU HA BXOAHATA AyMa. Pe3yararst
ot paborara Ha aBTOMATA € MOJydYeHATa M3Xxomuara ayMma. llle pas-
raemaMe ABa BUA NPeo0pasoBaTeNM U Me MOKAKEeM, UYe B U3BECTEH
CHUMBOJI T€ Ca ~’eKBUBAJIEHTHM Ha KpPaWHUTE aBTOMATH.

Onpenenenue 2.10.1 109 aBromaT Ha Munu we pazbupame nape-
dena WecmopKa
M= <K7 Vam(sa >‘7q0>7

Ks0emo

— K e xpaiino Henpasno MHOACECMB0, HAPEYeHO a30yKa 0m Coc-
MOTHUT Ha GBMOMAM A,

— V e xpatina exodna as3dyra;

— W e kpatina uszodna aszbyxa;

—0: K xV = K e ¢ynkyud na npexodume;

— AKXV =W e usrodna pynryus;

— qo € K e nauaano cscmosnue.
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Pa6orara ma aBromara Ha Mwiam M BBLpPXy BXOOHATA IyMa
W = G102...G5 C€ CHLCTOU B CJIEITHOTO:

[To mauanmHOTO CHLCTOAHUME () U TLpBaTa OYKBa @1 Ce Ompe-
[EJNAT HOBOTO CbCeTosHUE p; = 0(qo,a1) m m3xommara OykBa by =
Aqo, a1).

ITo cbecroarmeTo p; 1 u i-ta OyKBa Ha BXOMHATA AyMa, HA i-Ws
TAKT Ce OUPENes HOBOTO ChLCTOgHWME p; = 0(pi—1,a;) u i-Ta OyKBa
Ha m3xomHaTta ayma b = A(pj_1,a;), 3a i =2,3,...,s.

Twoit kKaTO BXOOHATA AyMa w MMa KpaeH Opoil OykBU, TO U aB-
ToMaTbT M me cBbLpImM cBOATa paboTa ciem KpaeH OpO# TakToBe.
B pesyarar ot pabora ma aBToMaTa, nymaTa w € V* ce npeobpasy-
Ba B qymarta w' = bibe...bs € W*, koero me szanucsame ¢ ' = M(w).
OueBnnno, ako w =€, To w' = ¢, T.e. € = M(e).

Heka Ly C V* e dpopmatsien e3uk, a e3ukbT Lo ce onpenesa ¢
PaBEHCTBOTO

Ly={weW*|w=M(a),a € L}.
[Ile xa3Bame, ue aBroMaTbLT M npeodpaszysa esura L B e3uka Lo,
nnu ue Ly e 0Opa3 va Ly npu pabora mHa aBTOMaTa A BLPXY €3UKa
L;. Tosa me 3anucsame ¢ pasenctBoto Lo = M(Ly).

Kakro mpwm kpaifaure aBrOMaTu, (GpyHKODUUTE § X A MOTAT I3
ce 3amaBar TabJIUYHO, THI KATO NePUHUNUOHUTE UM O0OJIacTU U 00-
JIACTUTE UM OT CTOWHOCTH ca kpaiau. Ilo Te3m tabaumm mo:xke ma
ce MOCTPOU IrpadbT HA CHLOTBETHUSA aBTOMAT.

IIpumep 2.10.1 Ila paszraemame aBTOMaTHT HA Muam
M= <{q07QI7QQ}7 {07 1}7 {CL, b}a 57 >‘7q0>7

B KOWTO QyHKOUUTE 0 1 A ca HNaeHU, Ype3 PABEHCTBATA
5(q()70) =1, 5(q07 1) = qo, 5(q170) = q2, 5(Q17 1) =q, 5(q270) = 4o,
)‘(quO) = a, )\(qu 1) = a, )\(Ql,O) = a, A(Qla 1) = b’ A(Q?ao) =b.

Te3u ¢pyHKOME ca mpencTaBeHW HA CiienHATa Tabauma.

S/A] 0 1
q0 Q1/a QO/a

@ | @/a| q/b
9@ | q/b| —/-
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Paborara ma TO3u aBTOMaT BBLpXYy BxomHaTa myMma 11010 ce
OpOCHeNABa BbPXY HEroBUs rpad M KaTO pPe3ysaTar ce IoJydaBa
nymara aaba, a aBTOMATLT C€ NOBEXKAA B CHLCTOAHUETO (3.

I'papbr (mmarpamara) Ha TO3M aBTOMAT € MOPEACTABEHA HA
dur. 2.10.1.

AL/ p
-\
@

O/a/ \a
AL e
4 42

1/a

o—"
Pur. 2.10.1

Onpenenenne 2.10.2 [lod aBromar Ha Myp we pasdbupame wape-
dena wecmopra N = (K, V., W, §, X\, qv), 3a xoamo K, V.W,§ u qo ca
onpedenenu, Kaxmo 3a asmomam wa Musu, a X : K — W e usroona
pynryus na N.

PaGorara ma aBTOMaTa HaI OyMaTa Ww = aG142...G6s € V¥, ce
CBHCTOU B CJIEIHOTO:

Or HAYANHOTO CHLCTOAHWE ¢y C€ MOJIyuyaBa mbpBaTa OyKBa
b1 = A(qo) ma m3xommara myma, a OT ¢y U ObLpBaTa OyKBa G HA
W ce moJiyuyaBa HOBOTO CbLCTOSHUE P = 0(qo, a1).

Ha i-usa Taxr, 00 CbCTOAHMETO P; 1 Ce MOJYYaBa 4-Ta OYKBA HA
usxomuata myma b; = A(p;—1) m HOBOTO cbCcTosHUE D; = O(Pi_1,0;),
3a1=2,3,...,8.

Kakro m mpm aBromara ma Mwuau, aBromMarsbT N 3aBBLPLIBA
paborara cu B KpaeH Opoii TakToBe, T.e. NOCTUTA B CHLCTOAHWUE, B
KOeTO He e ne(uHUpaH uin OYKBUTE HA w CA M3YepIAHU.
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PesyararsbT or paborara ma aBromara N e M3XOMHATA IyMa
W' = biby...bsy1 € W*. OueBumno, ako w = ¢, 10 W = A(qp) = by.

Kakro mpu aBromara Ha Muau, ako pe3yararst oT paborara
Ha N BBLpxy aymarta w € V* e w' € W*, me rassame, ue N npeobpa-
3yea w B w' m me mumem w' = N(w).

3a aBromara Ha Myp, ¢yHKIuUHTE J M A CHIIO MOraTr ma ce
3amanar TabJIMYHO W Oa Ce MOCTpou HerosBusa rpad (mumarpama).

Hpnmep 2.10.2 Heka N = <{QO7q17q2}7 {07 1}7 {a’a b}a 57 >‘7q0>7 KaTo
6(q0,0) = q1, 6(qo, 1) = g2, 9(q1,0) = g2, d(q2, 1) = qo,
Maqo) = a, Mq1) = a, AM(g2) = b.

Te3u ¢pyHKOUM MOraT ma ce 33aIaIAT, Ype3 CJIeNHUTE TAOIUIu:

6|01
9| Q| e Ala|alb
q1 | 92 | — qo | 41 | 92
2 | — | 9

ToraBa mmarpamara Ha aBroMaTa N, MOXKe Ha Ce MpPenCcTaBU
c rpada va Pur. 2.10.2.

- 1 -

(go,a) . {q2,b)
1

$Pur. 2.10.2

Onpenenenne 2.10.3 Hexa M = (K,V,W,0,\,q), e aemomam wa
Munau, N = (K',V,W,0', X, q)) e asmomam na Myp u X' (qo) =b € W.
Ille xaszsame, we asmomamume M u N co eKBUBaJIEHTHU, 0KO 3G
acako w € V* e e cuna bM(w) = N(w).
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Teopema 2.10.1 Hexa M = (K,V,W,d,\,qo0) e asmomam na Munau.
Cswecmeyeaa asmomam na Myp N, xolimo e exgusanenmen na M.

Hoxrxa3zarencrBo: Jla monoxum N = (K',V,W,§ N, q)) n na
ompene UM KOMIOHEHTUTe Ha TO3M aBToMaT Ha Myp mo cienmus
maunn: K' = K x W; §({(q,b),a) = (6(q,a),\(q,a))  3a BCeEKnm
ge K,aeVubeW; N({q,b)) =bszascexn g € Kube W;n
46 = (qo, bo), kbmeTo by e npoussonHO M3bpana u pUKCHpaHa OyKBA
B W.

IHoxa3zaresnctBoTo, ue M u N ca eKBUBAJEHTHU IPEIOCTABAME
34 CAMOCTOATEINHO yIpaskHCHHE. O

Ha aBromara ma Muan ot IIpumep 2.10.1 e exkBuBaeHTEH CJenHU-
AT aBTOMAT Ha Myp N = <{<QOaa’>a <QOa b>? <QIaa’>a <QIa b>? <qQa a>? <qQa b>}a
{0,1}, {a,b}, &', N, {(qo,a)}), &wbmero &' m N ca ompemenenu c
paBeHCTBATA

§'({g0, @), 0) = ¢'({qo,b),0) = (a1, a);
d'({q0, a), 1) = ¢'({qo, b), 1) = (qo, a);
'({q1,a),0) = ¢'({q1,0),0) = (g2, a);
'({q1,a),1) = d'({q1,0),1) = (@1, b);
§'({g2,a),0) = &'({g2,0),0) = (g0, b);

N ((q0,a)) = N({q1,a)) = N ({2, a)) = a;
X (g0, b)) = X' ({q1,6)) = X' ({2, b)) = b

I'padbr HA TO3W aBTOMAT € mokaszaH Ha Pur. 2.10.3.
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$Pur. 2.10.3

Teopema 2.10.2 Hexa N = (K,V,W,§,\,qo) e aemomam na Myp.
Csuecmeayea exsusanenmen na N aemomam na Munu.

HMoraszarencrso: Heka M = (K,V,W,§, ) q) e aBromar ma
Muanu, 3a roiiro N'(q,a) = A(d(q,a)), 3a Bcekn ¢ € K m a € V.

Bes ocobenu 3aTpymuerusa ce mokassa, ye w' = N(w) TounO
torasa, korata w' = bM (w), kbmero b = A\(qp). O

Ha aBromara ot IIpumep 2.10.2 e eKBUBAJIEHTEH CJI€HUAT AB-
romaTt Ha Munu.

M= <{QO7q17QQ}7 {071}7 {aab}a 57 >‘17 q0>7

K'bIETO
N(qo0,0) = a, N(qo,1) =b, N(q1,0) =b N(go,1) = a.

I'padbT HA TO3M aBTOMaT e mpencraBen Ha Pur. 2.10.4.
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q1
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0/a 0/b
. o~

q0 q2

—v —

1/b

$ur. 2.10.4

Teopema 2.10.3 Hekxa L e asmomamen esux, a M aemomam wa Mu-
au. Toeasa M(L) cswo e asmomamen.

Jloka3zaTencTBoO: Heka M =(K,V,W,0,\,q0) u Heka
A =(Q,V,v,s0, F) e KpaeH meTepMUHUPAH aBTOMAT, KOUTO Da3Im03-
HaBa e3ukbr L, T.e. L = L(A). IloctposBame aBTOMaTa

B = (Q XK,VVnU'a(SanO%F XK)a

kbaeto iu((s,q),b) = (s',q¢'), ako cwmecrByBa a, a € V, Taka ue
6(q,a) =¢', Mg,a) =bm v(s,a) ="
Ila moraxkeMm, ue aBroMaTsbT B pasunosnasa esuka M (L).
Heka w = bybs...b,, € M(L). CmenoBaTesHo CbIIeCTBYBa Iy-
ma w' = aias...a;, € L Taka, ve w = M(w'). Tosa o3mauasa, ue
CBLIMECTBYBAT PEIUNU OT CHLCTOAHUA (HE 0DE3ATENHO PA3IUIHN)

40,915 --sq9m ¥ S0, 815--;Sm, Sm € F
Ha aBromatuTe M m A Taka, ue
8(qo0,a1) = qu; Aqo,a1) = by; v(s0,a1) = s1;
6(q1,a2) = q2; Aq1, az) = bo; v(s1,a2) = s2;
6(qm—la am) = qm; )\(qm—la am) = bp; V(Sm—laam) = Sm-

Torasa
({50, q0),b1) = (s1,q1);
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n({s1,q1), b2) = (s2,q2);

N((Smflanfl%bm) = <5maqm> € FxK.
Cunenosarenno w € L(B). O

3amaumn
1./1a ce mokaske, Ue aKO Ha BXOHA HA e€OWH aBTOMaT Ha Muiam ce
IOJaBa MOCTOAHHO €OWH ¥ CHIIM CAMBOJ OT BXOOHATA a30yKa, TO
M3XOMHATA AyMa w, HOJydYeHa mnpu paborara HA aBTOMATA € MEpPU-
OIUYHa T.€. MMa BUIOA

w=aa...q,
kbaero a € W*, |a| < |K|.
2*.Herka V = {a,b} u W = {0,1}, a f : V* - W e ¢ynkuus, 3a

KOSATO:
1 ako B o mMa emHaKbLB Opoii

a) fla) = a-ta u b-ta
0 B OIpOTUBHUA CIIydail;

2
1 aro a=yab™ , v € V* n-ecrectBeno
B IPOTWUBHUA CIYyUai.

Ila ce moraske, ue He cbImecTByBa aBTromMaT Ha Mwumm M, 3a KoliTO
M(ayay . ..as) = fifa... fs, kbEero f; = f(ayas...q;), a; €V, i < s.
3. IHa ce moctpom aBromar Ha Mwawm, KOWTO mO 3amaneHA TyMa
W = agsG9s—1 -..a1 HAN azbykara {0,1} m3Bexxma cymara Ha ABOUY-
HUTE YMUCHIA G = Q143 ...025—1 U b= asay ... ags.

YunbrBaume: llokaskere, ye THLPCEHUAT aBTOMAT MOKE Oa CE 3a-
Jnalne cbC CIenausa rpag
r
059/0 A\. 1140 s — 01/0
01/1 90 q 10/0
10/1 @/aeﬁ 00/1 xf \AII/I
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4*. Ila ce morake, Ue He CbIIECTBYBa aBToMar Ha Mumau, KoliTo ma
YMHOKaBa NTPOU3BOJJIHU NBOWUYHU YUCJIA.

YunbrBaue: JlomycHere, Ye TakKbB aBTOMAT CHIIECTBYBA U aKO

OpoAT HA CHLCTOAHUATA MY € 7, TO IPHU IPECMATAHETO HA IPOU3-

Beneauero 10...0.10...0 mokaskere, ue TOW He OWM MOT'BLJ HA OI-
S—— Y——

n+1 n+1
penenu Haii-craplmaTra nudpa Ha TOBA OIPOM3BeIeHWE, ThI KaTo Ha

2n+3—wusa TakT, TOW Ie ce HaMUPa B CHLCTOAHNE, B KOETO Beue e Ouir
U1 OIPU TOBA, CbC CBLIIUTE BXOMHN OYKBU, 8 [0 TO3U TAKT € M3BEKIAJ

camo 0.
5. Ila ce mocTtpou aBTOoMaT Ha Muau, KOMTO HA BCAKO MOJIOKUTEIIHO
JBOUYHO YUCJIO X C OBbJIKUHA ’I’L, C'bIIOCTAaBA IBOMYHOTO YHUCJIO 2“—(1}

Orr.

oe ’)K‘ (05} N / u

1
0/0 qo /1 q1 /0
E/aeﬁ *B ~_ 0/1




