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2.4 CsouicTBa HA AaBTOMATHHUTE €3WINA

Heka cera gma pasriemame neUHUOUATA HA [AJO ABOUIHO
yucio ¢ usnonsysane Ha bBekyc-Hayposa ¢popma (BH®).

(01 — pemuma) == 0 | 1 | 0(01 — pemuna) | 1(01 — penuna);
(mBowuno Ge3 3mak) = 0| 1 | 0(01 — peauna) | 1(01 — penuna);
(mamo mBomuHO) = +(nBOWYHO Oe3 3HAK) | — (ABOMYHO Oe3 3HAK).

JlscraTa cTpaHa BLB BCAKA OT HO-TOPHUTE (HOPMHU IPENCTAB-
JIIBA WJW €IUH TePMUHAJEH CUMBOJ WX MOPEAUIa OT TEePMUHAIIHI
u HerepMuHAJIHU cuMBoJsu. OKa3Ba ce, ye CUMBOJUTE W IyMUTE B
esuka Pascal (menu umcna, nneHETHGUKATOPH, OMEPATOPY, 3aITA3EHN
AyMU, CIENUAJIHA CUMBOJIK) MOTAT A3 Ce Ne(UHUPAT IO TO3M HAYUUH.

Pa3no3raBaneTo Ha eleMEHTHTE OT €3uKa, B TEKCTa HA €IHA
oporpama 3aema roJIAMa 4aCT OT BPEMETO 33 KOMIUJIANUA HA ITPOT-
pamaTa. ToBa ompenesns ¥ BbL3MOXKHOCTATE HA TPAMATUKUTE, KOUTO
CHALPKAT MOMOOHN HA TOPHUTE MPABUIA. HK3unure, KOUTO mMOPAK-
JAT TAKUBA I'DAMATHUKM, C€ IONNABAT HA €(PEeKTWBHO DA3NO3HABAHE
oT koMmroTpure. Te3u e3unu MaT OUpenesieHn CBONCTBA, KOUTO '
XapaKTepu3upaT U pa3rpaHUYaABAT OT APYTHUTE TUIOBe (OpMaJHU
e3UIu.

Bb3moskHOCTHTE HA aBTOMATHUTE €3UNU, 00ave ca OrpaHUYe-
HU, KATO AOPYU U HAKOW OIPOCTU KOHCTPYKOWU OT €3WKa HE MOTAT Ia
Ce OmMmaT CaMO C ABTOMATHU rpamMaTuku. KTO 3a1o poasaTra HA aB-
TOMATHUTE €3UNV TPU KOMIUJIANUATA Ce OTPAHMYABa CaMO OO pa3-
MO3HABAHE CUMBOJUTE HA €3WKA M3IMOJI3yBaHW B mporpamara. To3um
eTaml OT KOMIUJIAOUATA € M3BECTEeH KAaTO Jekcudyecku aHaawms3. llo-
HATATDHK I€ BUAUM, Y€ 33 CUHTAKTUYEH AHAJIU3 IPU KOMIOIUIAIAATA,
e HeoOX0oauMa IpaMaTUKa C MO-MAaJIKO OTPDAHUYEHUSA B CPABHEHUE C
aBTOMATHUTE, & UMEHHO I'DaMaTUKu OT Tun 2 u 1.

Ila mpunoMHMM, Ye aBTOMATHHATE TI'PAMATHUKN WMAT IPABUIA
OT BUIA

A — a|bB

U €BEHTYAJHO NPABUIOTO S — £, KbIETO @ U b Ca TEPMUHAIHU CUM-
Boau, a S, A, B — HETepMUHAIHMA.



Ceolicmea Ha a8MOMAMHUME e3uUU 89

OueBUaHO, BCAKO MPABUJO HA ABTOMATHUTE TPAMATUKA MHO-
BeX A N0 3aMAHA HA €NUH HEeTeDMUHAJEH CUMBOJ C IyMa, KOATO
“Ma He IOBeUe OT eAVH HeTepMuHAaJeH cuMBOJI. CbII0 Taka ce BUK-
Hda, 9€ KOraTO B OOJIyYE€HATa AyMa UMa HETEPDMWHAJIEH CUMBOJ, TO
TOW € MOCJeneH CUMBOJ HA IyMaTa.

Baskern Bbupoc 3a aBTOMATHUTE €3UNU € NAJU TeXHUTE CBOWC-
TBa Ce CbLXPAaHABAT, KOTATO HpUJaraMe Omepanuure 00eaUuHEHUE U
IPOU3BENEHUE.

[ITe mokaskeMm, 4e B M3BECTEH CMUCDHJ, TO3W BBLIOIPOC UM YT-
BbPOUTEIIEH OTTOBOP.

Teopema 2.4.1 Axo L e aemomamen eszux, 3a kotumo € ¢ L, mo u

Ee3UKrsm
Lt = U L"
n>0

€ a8MmomMamen.

Hoxkaszarencrso: Heka I' = (V,W, S, P) e apromarma rpamaru-
Ka, Kosaro mopaskna L, r.e. L = L(I"). Ila pa3raenmame rpaMaTukara
't = (V,W,S,P"), 3a xoaro npasuiara 8 PT ce mosydasat, KaTo
KbM mpasuiaTa B P ce mobasAT ome npasuiata A — aS 3a BCAKO
npasuio A — a B P.

[le moxasxem, we LT = L(I').

Heka w € L(I'"). Ia ozmauum ¢ n(w) Gposa Ha mpasuiata OT
PT, xouro me ca mpasmia or P 1 ydacTByBaT B M3BOoJa Ha w. llle
noKaskeM, upe3 maayKmia mo n(w), ye w € LT.

[Ipu n(w) = 0, B u3BOJA HA w Ce U3MOJ3YBAT CAMO IPABUIA
or P u cnemosarenso w € L, T.e. w€ LT.

Ia momycuem, ue mpu n(w) < k, e B cusa w € L.

Heka w e myma ot L(I'"), umiito uszson cbabpxa k Ha Opoit
npasmia or P\ P. Heka nocaensoro Takosa mpasuio e A — aS.
Torasa cxemMaTa Ha M3BOJ Ha W MOKE JIa C€ MPEACTABU MO CJIEIHUSI

HAYUWH:
T+ T+ T+
S EyAF yaS E yaz = w,
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r+
kbaero y,z € V*\{e} ma € V. flcuo e, ue B uzBona yaS |= yaz e
ce BKJIOYBAT MPABUJIA OT P+\P U CJeINOBATEJHO TO3U MU3BOI MOKE
na crame ¢ mpasuia ot P, T.e.

r r
yaS E yaz nwnu S = z € L.

[Tomexke A — aS e e mpasuio B P, ciensa, ue B P uma mpa-

Buno A — a. Torasa
r+ r
S yAFEya

e msBon Ha enemenTta ya € L(I'") 3a koitto n(ya) < k. Crnemosaresno
ya € LY myaz € L', T.e. we L.

Heka cera w € LT. CunenoBarenno w € L™ 3a HAKOE eCTECTBE-
HO unciao n. Ille nokaxem, upe3 UHEAYKIUA 00 N, e w € L(T'T).

I[Ipu n = 1 umame w € L. Ilomesxe Bcumukm mpasuia B P ca
npasuia u 8 P caensa, ue w € L(T'T).

Ia momycuem, ue mpu n < k e B cuyia w € L(I'T).

Ila pasriemame TpOW3BOJIHA AyMa w, 3a KoaTo w € LF. Cie-
JOBATEJHO W C€ MPEACTABS, KATO AyMa OT BUIA W = Y2 , KbLIAETO

r

y€ L,z € L¥"'. Herka S |=y e usson ma y 8 I'. Tlocaennoro npaBuio
B TO3:u m3BoH e or Buma A — a u y = y'a, xkaro vy € V*. Cuenosa-
trerno A — aS e nmpasusio B P u yS e cemrenmuanna popma ma I'F.
OT MHIYKTUBHOTO NOILyCKaMe CJEABA, 4Ye CbIIeCTBYBa M3BOJ HA Z
or S B rpamaruiara I'T. CiemoBarTesHO yz MOXe Oa Ce U3BEIE B
rpamarukara ['", T.e. yz € L(T'T). O

Kato B3emewm B npensun Jlema ?? or npennus naparpad ciuen-
Ba, ue ako € € L u L e aBromaTen e3uk, To LT me 6bae aBroMaTew,
a cbmo Taka u L* me e aBTOMaTeH €3WK.

[Ipenu ma mokakeMm, ye oOeAMHEHMETO HA IBA ABTOMATHU €3U-
Ka € aBTOMATEeH e3WK, Ja pa3riename equH IpuMep.

IIpumep 2.4.1 Heka L; = {a™b" | m,n > 1} e e3urbT, IOPOLEH OT
rpamarukara [y ¢ mpaBuia

S —aSlaB, B — bBlb.
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Heka Ly = {c" | n > 1} e e3urbT, IOPOJEH OT IPAMATUKATA
I'y = ({c}, {S}, S, {S — ¢S|c}). Torasa oGenunenuero Ha HpaBuU-
aara ot I'y u 'y me mame ciaemauTe TpaBUIIa

S — aS|aB|cS|lc, B — bBJb.

B moBuTe mpaBmia MO:Ke Oa Ce MOJYy4YaT OyMH, KOUTO HE Ca B
esura L1 U Ly. Hanpumep nymata ac ¢ L1 U Ly, a cbmara MOxKe na
Obae W3BEICHA IO CJETHATa CXeMa.

SFaStac

To3u mpuMep mOKa3Ba, 4e MEXAHUMYHOTO OOeIMHEHWE HA Hpa-
Buitata ot 'y u ['9 He BuHATrM e moBeme OO0 MpaBUJIATa HA HOBATA,
rpaMaTuia, nopaxnama e3uka Ly U L.

ToBa 3arpynaenue Mo:ke ma 0be OTCTPAHEHO HAIPUMEP, aKO
ce BbBeIE HOB HAYAJEH CUMBOJ S1 U Ce IpEeMMEHyBaT HETEPMUHAJI-
HUTE CMMBOJIX B €IHA OT rpaMaruiuTe. Taka moaydaBame

Ty = ({a,b}, S, {S = aS|aB, B — bB|b})

Dy = ({c}, {S2}, S2, {S2 = cSalc}).
Torasa rpamarukara, koaro mopaxkna Ly U Ly e
I'= <{a7 ba C}, {Sla Sa S2aB}7 Sla {Sl — a’S|0’B|CS2|Ca

S — aS|laB, B — bB|b, Sy — ¢Sa|c}).

[IvpBoTO mpaBmio MoOxke na ce 3amernu ¢ S — S|Se, HO TO He
€ MPaBUJIO HA ABTOMATHA TPAMATHUKA M TOBA HAJATA HAJUUUETO HA
npasmiaTa S; — «, 33 BCAKO npasmiio S — «a B ['y unu Sy — «a B I's.

Teopema 2.4.2 Axo L1 u Ly ca asmomamuu es3uyu, Koumo we csosp-
acam npaswama oyma €, mo u Ly U Ly e aemomamen esus.

Jloxka3aTesxCcTBO: Heka ry = (W,Wy,81, P) u
[y = (Va, Wy, S, P) ca aBromaTau rpamaruin, 3a kouro L(I'1) = Ly



92

u L(T'y) = Lo, xato W1 (W2 = (. Ila pasrmemame rpamaTtuiara
I'=(V,W,S, P), nonydena mo cienaus HAYWH:

V=VviyVe, W=WUW2U{S}, S ¢ Wi, |UW> u npasuuara
va I' ca P = P, |J P, Ps, kato B P3 ca npasuia ot Buza S — «, 3a
BCAKO mpaBuio S| — «a B P, mnmu So — a B Ps.

Heka w € L1 |J Ly. Be3 orparmnuenne ma o6muOCTTA ma Ipue-
Iy
meM, ue w € Ly . Caenosarenno S; | w. Ilomexxe P C P caensa,

Ye BCUYKW IPABUJIA B TO3U U3BOJ ca mpasuia B [', karo chmecTByBa

npaBmiio S — @, KbIETO (x HEIOCPECTBEHO Ce U3BeKIa oT S1 B P u
I Iy
S1 F a |Fw. Caenosarenno B I Mmoske na ce m3Bene w MO CiiegHATA

cxeMa
r T
SkakEw.
Hexra cera w € L(I') u mefinus usson B I' e S |= w. Ako nbinxu-
HaTa Ha TO3u u3Box € 1, To B P uma npasmio S7 — w wim Sy — w.
Homexxke Wi (W, = 0 cnensa,ue w € L(I') mimm w € L(I'), T.e.
we L) YLTy) = Li|J L2 [a npenuonokum w ce m3Bexga B [

T r
no caensus Hayue S - (= w, f € (VUW)*. Caenosarenno B P;
(wmu P») mma mpasumio S; — [ (mmm Sy — ). OrHOBO mopann
Wi Wy =0 cnensa, ue w € L(T') mim w € L(T'y), T.e. w € Ly |J Lo.
.

Teopema 2.4.3 Axo Liu Lo ca asmomamnu e3unyu, xoumo He cs0op-
acam npasnama oyma €, mo u L1Ly e asmomamen esux.

IloKa3aTeJICTBOTO HA Ta3W TEOPEeMa Ine MPEemOCTABAM 33 Ca-
MOCTOATEJIHO YIPasKHEHWE, HO e MOCTPOUM IPAaMATHUKATA, KOSITO
mopaxkna e3uka LqLs.

Hexka Fl = (Vl, Wl, Sl,P1> n Fg = (Vg, Wg, Sg, P2> Ca aBTOMAaTHHN
rpaMaTuKU, KOUTO MOPaKIAT CHOTBETHO L u Lo.
Ila pasraemame rpamarukarta I = (V, W, Sy, P), 3a Koaro:

V=ViuVy, W=WiUW,, WiNWy=0

u P= P,UP;, a Py ce chbecTom oT mpasBujaTta B P;, KaTo BCAKO
npasuio A — a e 3aMeHeno ¢ mpasuioro A — aSs.
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3a pasrienaHusa OO-TOpe OPUMEp, IPAMATHKATA, KOATO IIO-
paxknma L1Lo e

I'={{a,b,c}, {S,S2,B}, S, {S — aS|aB, B — bB|bS2, Sz — ¢Sa|c}).

N 1y raro ce msmousysa Jlema ?? ot mpemmrums maparpad
MOKe ma ce OOoKaske, dye M3UCKBaHeTOo L1 m Lo ma He CbIbLPKAT
mpa3HaTa qyMa € MOKe na O0bhoe m30CTaBeHO W OT TOBA, ue Ly u Lo
ca aBTOMATHU na ciaenBa, uye L; U Lo u LiLs ca aBTOMATHU €3UIHA.

SBanmaumn
1. Heka L e aBTomaren e3uk Ham a3bykara V u h e xomoMoppu3bMm
BB V*. Ila ce mokaske, ue
h(L) ={h(w) | w € L} e aBTOMATEH €3WUK.
2. Karo ce msmoszyBa mpemHara 33a0a4a O3 Ce HOKake, ye ako L e
ABTOMATEH €3WK, To 1 LT e aBTOMAaTeH e3uK.
3. Ila ce mokaske, ue ako L e KpaeH e3uk, To L. e aBToMaTeH.

YusrBane: [lokaxere, ue ako L' = {w} n w = ajay...a5, T0 L/
ce MOpaskma OT TpaMaThUKa ¢ mpasuia S — a1Ay, A; — ajr14i41 32
1=1,2,...,8—2u A;_1 — as.



