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I'maBa 3

Kpausu aBromaru ¢ mamer. Mammunaa Ha
Tropuar u mamunaa Ha Iloct

3.1 Be3KOHTEKCTHU rpaMaTUKU U €3UIU

CoraacHo ompemesieHneTo, HANeHO B HpEeIUIIHATA TJIaBa, €I-
Ha rpaMaTtuika I’ e OE3KOHTEKCTHA, aKO BCUUYKUTE W HPaBUJIA CA OT
BUIA

Ao w, we(VUW),

kbaero V u W ca a30yku CHLOTBETHO OT TEDMUHAJJHUA U HETEDPMU-
HAJIHN CUMBOJIN.

IIpumep 3.1.1 Ila pasrnename cjeTHATE FPAMATUKU:

I'y = ({a,b},{S,A,B},S,{S — A|B, A — aAla, B — bB|b});

I'y = ({a,b},{S,A,B,C},S,{S — aSBC|abe, ¢B — Bec,

aB — ab, bB — bb, bC — be, ¢C — cc});
I's = ({a,b},{S, A, B}, S,{S — aA|bBla|b, A — aAla,
B — bB|b});

I'y = ({a,b},{S,A,B},S,{S — AB, A — aAla, B — bB|b}).

bes ocobenn 3aTpyaHeHUS MOXKE 1a Ce ChLOOpa3u, Ue e3umure,
KOWTO MOPAKIAT TE3U IPAMATUKM CA:

L) =L(T3)={a" | n>1}U{d" | n > 1},

L(T3) = {a"b"c" | n > 1} u L(Ty) = {a"b™ | n,m > 1}.

Cworaacuo mepuunnuara L(I'), L(I's) u L(I'y) ca GeskonTerc-
THU €3WIN, NOKATO rpamMaTuraTa ['y9 He e DE3KOHTEeKCTHA, HO TOBA
HE WU3KJI0YBA BB3MOKHOCTTA O3 CHIECTBYBA OE3KOHTEKCTHA Cpa-
maruka Yy, koaTo ma mopaxna esuka L(['3). Tasu Bb3MOKHOCT He
no3BOJABA Aa ce mpomsHecem manu to3u e3uk L(I'y) e GeskomTexc-
TeH Wi He. Karo emHa oT meauTe HA TA3U TJIaBa, e CU MOCTABUM
3amavara 3a m3paboTBaHe HA KPUTEPUM, IO KOUTO Ia OIPEIEeINM
IaJu naneH e3uk L e Ge3KOHTEeKCTEH WU He.

[Ile upemmomarame, ue ako A e HETEPMUHAJEH CUMBOJ OT a3-
oykara W ma rpamarukara [', To A Mo:ke ma ce usBeme OT HAUAIHUA
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cuMBoux S, T.e. ma ce usBenme ayma w € (V U W)* roaro cbabpka
cumBoa A.

Haii-pasnpocTpaHeHoTO IpeacTaBsane Ha JAIeH U3BOI HA JyMa,
W = a1G2...0, B 0E3KOHTEKCTHUTE TPAMATUKA € 4pe3 J5p80 M4 U360-
0a, KOeTO Ce HapU4da ome 05p8o 3a zpamamuyecky pasbop. Koperbr
Ha TaKOBa AOBbPBO € HAYAJHUAT CHUMBOJI S HI/ICTa,Ta Ha OBPBOTO
OT JIABO HAIMACHO Ca OYKBUTE a1, a9, ...,0n, & BHLTPEITHUTE BL3JIA CA
HETEPpMWHAJHUA CUMBOJIU, IMOJYYECHU OT NPABUJIATA B F IO CJlenHusA
HAuMH: aKOo A € HeTePpMUHAJEH CUMBOJ U CBINECTBYBA MPABUIIO

A= mize.xy, x; € VUW, i =1,2,..m,

TO BLPX'BT CHLOTBETCTBYBAI HA CUMBOJA A € POAUTEINCKA 3a M-Te
BBLPXOBe, OTTOBAPAIMY HA CUMBOJUTE X1, T2,...,Lm. BHPXOBETE, KO-
UTO CbOTBETCTBYBAT HA TEPMUHAJHU CUMBOJU HE CA POIUTEJICKA 33
HUKOUW OPYTUW BBLPXOBE HA IBLPBOTO.

3a mpuMep ma pasrienaMe IbLPBOTO HA M3BOJM HA AyMaTa W =

2p? B rpamarurara 'y.(®ur.3.1.1)

a
Ta3u nyma MOKe Ha ce M3Bele MO HAKOJIKO CXEeMMU:

S+HABF AbAF AbbB = Abbb F a Abbb - aabbb

S+ABF aABF aaB F aabB F aabbB + aabbb.

Makap u ma uMaT mOBeUYe OT €JHA CXeMa Ha U3BOM, IYMUTE B
rpamarukara [y UMaT eOqUHCTBEHO OBLPBO Ha m3BOA. TakuBa rpa-
MaATHKKA Ce€ HapudaT ednosnauhu. CBLIIECTBYBA BBL3MOKHOCT O3 Ce
ycTaHOBﬂBa C'bOTBETCTBUE Me}f{ﬂy AbPpBETATa W 4aCT OT CXEMUTE Ha
M3BOJ B €IHO3HAYHUTE IPaMaTUKMA.

IIle ka3Bame, ye enHa CXeMa Ha M3BOM B A NeHA OE3KOHTEKCT-
Ha TPAMaTUKATA € 4463, aKO HA BCAKA CTHLIOKA Ce 3aMeHs Hal-JieBu-
AT HETEPMUHAJEH CUMBOJI B MOJyUYeHATa AyMa. 1aka B TOPHUTE OBE
cXeMu Ha M3BOJX HA AyMaTa a’b’, camo BTOpara e maBa cxema. Mesx-
ay AbPBETAaTa Ha MWU3BOO W JIEBUTE CXEMWU Ha M3BOIO B €MHO3HAYHUTE
rpaMaTHKNA CLIIECTBYBA B3aUMHO €IHO3HAYHO ChLOTBETCTBUE.
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$Pur. 3.1.1

Ila pasriemame TrpaMaTHKaTa L5 ompemedeHa ¢ OpaBuUiaTa
S — SbS|ScS|la n mymara abaca € L(I's). Ha Tasum nyma cborsec-
TByBaT JAB€ JIEBU CXEMWU Ha M3BOII

SE ScSFEacSF acSbS + acabS + acaba
S SbSF SeSbS F acSbS + acabS F acaba

U CHOTBETHO ABE pa3inuHu Abpsera Ha m3Box (Pur.3.1.2).
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TakuBa rpaMaTUKA e HAPUYIAME HECOHOIHAUHU.
Ila paszraemame rpamMaTukKaTa, C KOATO CE€ OONUCBAT APUTME-
TUYHUTE U3Pa3u HA TPU OPOMEHJIUBHU a,b,c, ¢ mpaBuia

(nzpas) = (onepann)|(uszpas) + (omepanm)|
|(m3pas) — (omepanm);
(omepann) ::= (MHO«uTen)|(onepann) * (MHOMKUTE)|
|(omepann)/(MHOX%UTET);
(muO®RUTEN) ::= alb|c|((n3pa3)).

dopmasHO Ta3M rpaMaTUKA MOXKE [a Ce IPEeACTAaBU C a30yKu-

re V ={a,b,c,+,—,%,/,(,)},W = {1,0,M}, mavanen cumsoa U u
IpaBUIIa

N -0 +0"1 -0
O — M|O «* M|O/M
M — alble|( 11).
Tas3u rpaMaTuka € eIHO3HAYHA UM 33 BCAKA AyMa B Hes Cb-
ECTBYBA €IUHCTBEHO NALPBO Ha M3BOL. T MOke Ha ce M3MOJI3YyBa

opu CeMaHTUYHUA Pa3bop HA aPUTMETUYHUTE uU3Pa3u OT KOMIIUJIIA-

TOp, Hampumep 3a e3uka Pascal. I bpBOoTO Ha M3BOI 3a M3pas3a
a+bx*c e canenroTO:
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Caen rpamaruyeckus paszbop (T.e. mOCTpOABAHETO HA IbP-
BOTO HA U3BOJ) IO TOBA IbPBO, KOMOUJIATOPHT MOCTPOABA APYTO
IbPBO, HAPEUEHO cemMakmuyHno. B HEro BLPXOBETE Ca CaMO OT Tep-
MUHAJHEU cuMBOJIM. CeMaHTMYHOTO OLPBO 33 TOPHUA U3Pa3 €

/\
d/ \é

Cnen obpaborkara Ha CEMAHTUUYHOTO AbLPBO, KOMOIUIATOPHT
npeau3BUKBA U3N'LIHEHUETO HA HAOOP OT KOMaHIU, C KOUTO C€ IIPeC-
MATA AANEHUAT APUTMETUYEH U3Pa3.

N3kymurenna e mneara, CUHTAKCUCHLT HA E3UNUTE 34 IIPOT-
paMupaHe na ce medpuHUpA ¢ OE3KOHTEKCTHNM I'DAMAaTUKU, THI Ka-
TO T€ NABAT B'b3MOKHOCT 33 MOCTPOSABAHE HA CEMAHTUYHU IbPBETA
3a PAa3IUYHUTE CUHTAKTUYHU eqUHUNHU. B ciaydaii, de Ha TakaBa
rpaMaTUKa Ce HAJOXKAT HAKOU NON'bJIHUTEIHU CBOMCTBA, TA NEWCT-
BUTEIHO MOKE A3 OIHUIIE TOJAMAa YACT OT CUHTAKTUYHUTE IPABUIIA
Ha maleH e3uk 3a mporpamupane. OCHOBHA YaCT OT CbBPEMEHHOTO
IpOTPaMHO OCUTYPABAHE HA KOMOIOTPUTE C€ CHLCTOU OT AJITOPUTMU
3a aHAJW3 HA CEMAHTUYHU AbPBETA, IPU BCE Ue B TAX CHLIIECTBYBAT
U AJTOPUTMU 33 PA3JIUYHU MONLIHUTEIHA ITPOBEPKU, TAOIUOU OT
mapaMeTpu U Ap.

B 0GeskoHTeKCTHHMTE TpPAMATUKU € HOMYyCTUMO 13 WMa U IPa-
Busna ot Buma A — e. TakuBa mpaBuia me HAPUYAME E-NPAEUAG.
Haavuwero ma e-npaBuiia B naleHa IPAMATUKA YCIOKHABA T'pDaMa-
THYeCKUsa pa3bop u mpuiaaraHeTo UM 33 ONUCAHWE Ha (OPMAJHUTE
e3unu. ['pamMaTuKM, KOUTO HAMAT £-IIPABUIA CE€ HAPUYIAT £-c80000-
wu. CrenBamara TeopeMa e GOpPMYJIUPAHA B IPEAUNIHATA IIaBa 33
enuH m0-00u[ Kiac OT TPAMATUKH.

Teopema 3.1.1 Axo I' = (V,W, S, P) e beskonmexcmua zpamamura,

8 KOAMO UMaG E-NPasuAa, Mo csuecmeysa e-c606001a epamamura I,
3a Koamo L(I'") = L(T) \ {e}.
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HMorkaszarenctso: Jla osmaunm ¢ [V = (V,W, S, P') rbpcenara
IrpaMaTHKAa. B MHOMKECTBOTO OT OHpaBUJIa PI oOprnyumnciasiBaMe BCUYKN
npasuia or P, kouro He ca c-mpasuia. lla mapeuem e-nopaxnciau,

r

cumBona A € W, ako A = e. 3a Bcako upasuio B — w or P,
we (VUW)*, |w| > 2 u 3a Bcern e-mopaskgainy cuMmosx A B mymara
w nobasame B P’ mpaBuinoTo B — wi, KLAETO wi Ce HOJydaBa OT W,
KaTO Ce MPONyCHEe CUMBOILT A.

[IpemocraBame 3a CAMOCTOATEHO YIOPasKHEHUE & Ce MOKAaKe,
ue BCAKA HENpa3Ha AyMa W, KOATO Ce M3BeKIa B rpaMarurara [
MoOke na ce mopomu u B I m o6parHO. 0.

3amaumn

1. ITa ce ompenenu rpaMaTUKa, KOATO MOPAkKIa CJIEIHUA €3UK:

a) L = {w € {a,b}*| Gposar HA a-Tara e paBeH Ha OpOAT HA
b-tara };

6) L = {w € {a,b}*|w = ', kbmero ' e gymara momyudena ot
w, KaTo OyKBUTE i Ca 3amUCAHM OT3al HALDEN }.
2. Heka I' e rpamaTura c mpaBuia

S — AB, A — SA|BB|bB, B — blaAle.
Ila ce mocTpou e-cBOGOIHA TpamMaTuka 1/, 3a KOATO
L(I") = L(I') \ {e}-
3. Ila ce oupenenn esukbt L = L(I'), ako I' mma npasuia

S — bAlaB, A — alaS|bAA, B — b|bS|aBB.

Ia ce mokasxke, ue I He e eqHO3HAYHA.
4. Ila ce moka:ke, ye rpaMaTHUKATa C IPaBUIIA

S — aB|bAS|aBS, A — bAAla, B — aBB|b

€ €OHO3HAYHA W €KBUBAJICHTHA HA I'PaMaTUKaTa OT 3ada4a 3.

Y ubnrBaHe: /lokakeTe MHAYKTUBHO, Y€ B'LB BCAKA CEHTEHIUAIHA
¢opma, obmusar 6poit HA a 1 A e paBeH Ha oOmusa 6poit Ha b u B.
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5. lla ce omwmime rpaMaTHKa, KOATO MOPAKAd BCUYKU AJreOpUUHMN
u3pasu (IOmyCKa Ce M OmepanmuaTa KOPEeHyBaHe) Ha TPU MPOMEHJINU-
Bu(OyKBM) 1 Ha Ce IPOBEPU NAJU Ta3W IPAMATUKA € aBTOMATHA UIIU
e OEe3KOHTEKCTHA.



