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2.3 Ilopaxmamu rpamMaTUKQA

[ToBeueTo OT OMUCAHUATA HA AJITOPUTMUYHATE €3UMU OT BUCO-
KO HUBO, C'bLIABLPKAT €IUH 33 IbJGKATEIEH Pa3aei, B KOUTO GpopMa-
HO C€ OINCBA CUHTAKCUCHLT HA CHLOTBETHWsA e3uKk. Hamocmembk, 3a
Ta31 MeJl Hali-uecTo Ce M3MOJI3YBAT CUHTAKTUYHYU AUATPAMU U [6-
¢uHEADNN, DOCPEACTBOM MeTae3uKbLT HapedeH Bekyc-Hayposa ¢op-
Ma.

Ila pa3zraemame enHa CUHTAKTUYHA, AUArpaMa, ONPEIeJANa

OOHATHETO ~3arjlaBue Ha mporpama’ B aJropuTMudHusa esuk Pascal
(®ur. 2.3.1).
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j |_mporpama ,u( METDLD o —

$ur. 2.3.1

Bcekn nbT mo Tasum gmarpama IpEeMUHABA IPE3 HIKOIKO ~Bb3-

au” . Hali-upocTuar niu HaA-KPATKAAT I'bT, HAIPUMED € 33,13 TeHU
Ha Pur. 2.3.2.
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IIo-cmoxen e obrar ga Pur. 2.3.3.
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nMe Ha ﬁ M€ Ha nMe Ha .
— Program— > —> 5 —> —>ﬁi) — oy —
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$ur. 2.3.3

He e tpyneo ma ce Buam, ue cbimecTByBaT 0e30pOHO MHOTO
OLTUINA IO AXArPaMaTa, KOUTO CLOTBETCTBYBAT HA BCEBL3MOKHUTE
ompemesieHUA HA MOHATHETO ~3ariasue Ha nporpama’. Paszbupa ce,
KOHKPETHUTE peajM3alun Ha e3uka Pascal, Hajarar orpaHUYeHUA
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BbLpPXy OpodA HA I'LTUNMATA MO MaNeHATAa CUHTAKTUUHA AUATpPaMa, HO
TOBA 34 HAIIWUTE PA3TIEKIAHUA HE € BAKHO.

PaBrocToiiHa nedumHUNUA HA CHIOTO HOHATHE MOMKE A Ce Ia-
ne u upe3 Berkyc-Hayposara ¢opma, KoATO HAMA ma pa3riekmame
cera.

Ha ropmara mmarpama, BDL3IUTE Ca Pa3mMOJOKEHU B OBAJIHU
uiu B OpaBObLIrbaHU OiokoBe. Taka mampumep Program, e mocrta-
BEHO B OBaJieH OJIOK, a "mMe Ha mporpama” B mpaBObLIbJeH. Pa3s-
JUKATa MEKIy OBaTa OJIOKA €, Ye NYMUTE 3AIWCAHU B OBAJHUATE
BiI0KOBe ca ejeMeHTH (3ama3eHM IyMU WU CUMBOJU) OT €3WUKA, a
Te3u KOUTO Ca B HPABOBLI'LIHUTE OJOKOBE HE Ca €JIEMEHTHU HA €3UKa
U Te MOJUIeXAT Ha HepUHUpAHE, Upe3 CUHTAKCUCA HA €3UKA.

Ta3zu paszauka mMexay O0JI0KOBETE B CHHTAKTUYHUTE AUATPAMU,
€ IPUYMHA TYMUTE B OBAJHUTE OJIOKOBE Ma Ce HAPDUUAT MEPMUHAA-
MU CUMBOAU HA €3UKA, & Te3U B OPABOBI'LIHUTE — HEMEPMUHAIANKU
CuMB0AU HA €3UKA.

AcHO e, ye BCcAKA KOpPEKTHA HPOrpaMa OPENCTABIABA HETEP-
MMUHQJIEH CMMBOJI Ha C'bOTBETHUA €3UK.

Ot mpyra crpaHa, OOMCAHUETO HA AJTOPUTMUYHUTE €3UNU
BKJIIOUBA U penuna APyry M3UCKBAHUSA, KOUTO HE MOTAT N3 Ce U3Pa-
34T, Upe3 CUHTAKTAYHU IUArpaMu (HAIpuUMep U3UCKBAHETO BCUYKI
OPOMEHJIMBU Oa C€ OONNIIaT OTHOCHO CBOA TUIO U ,Hp)

WN3nonsyBaiiky aHAIOTUATA C MO-TOPHUA OPUMED, IIEe OIpene-
auM GopMaJIeH MOIEeJ Ha T'PAMaTUKa, KOATO IOPaKAa CbOTBETEH HA
Hea ¢popMaJjieH e3UK.

Onpenenenne 2.3.1 [lod nopaskmama rpamatuka [' pasbupame wa-
pedena wemeopka I' = (V,W, S, P), xsdemo V e xpalino mmoxmcecmao
(asbyxa) om mepmunasnu cumeoau, W — xpaiino mmoxncecmeo (as-
byKa) om HEMEPMUNAANU CUMBOAU, S — HAUGAEH CUMBOA NG 2DAMA-
muxama, xotimo e u eaemenm wa W u P e kpalino mHoxcecmso om
napedenu deotiwu (a, ), 3a Koumo «,f € (VUW)* xamo a uma nowe
e0UH HEMEPMUHAAECH CUMBOA.

Enemernture ma V Bali-uecTo me o3HaYaBaMe C MAJKWU JATUH-
cku OYKBU @, Db, ... (EBEHTYyaJIHO C MHIEKCHU a1, ds,...), JOKATO HETEP-
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MuHAJHUTE cuMBOoaU ot W Hali-uecTo me O3HAYABAME C TIABHUTE
natuncku Oyksu A, B, ... (eBemTyanno ¢ mamekcu A, As,...).

[To-maraTbk, 32 n36ArBaHe HA ABYCMUCINE IPU TOPaKIAAHE HA
nymu, me npenmosarame V N W = ().

[Ipuero e enementure Ha P ma ce HApUYaT OIIE NPABUAG WA
npodyxyuu ma rpamarukara . Como Taka, ako (o, 3) € P ToBa uec-
TO ce 03HauaBa C & — [3, KATO CUMBOIBLT ~
auTo B W.

— 7 He e HUTO BBB V,

Heka p u v ca mBe mymum ot (V UW)*. Ille ka3Bame, ue u ce
ussexmcoa nenocpedcmeeno om v B rpamarukara I' = (V, W, S, P), ako
cvmectByBaT aymu a1, € (VU N)* u npasuno o — 3 B P Taka,
e

V=aiaq 1 = a1fas.
r

Koraro p ce m3Bexkna or v B I' me numem v - p wiam camo
v u, ako rpamarukaTa ' ce mompa3bupa.

Axko0 wi,ws,...,w, ca nymu Han V U W, 3a kouro

r r T
wiFwy k. Fwy,,

me Ka3BaMe, 4e Ta3W peamma OT AYyMU € 43800 Ha wp om wi & L.
r
YecTo TOBa me 0O3HAUABAME C W] |= W, WIK CAMO Wi = W,

Bposar ma HEmOCpENCTBEHWTE U3BOMM W; - W;jt1 B TOPHATA pe-
AUNA, e HapudaMe 054ACUHG Ha 436004 wi |= wy,.

Beska nyma w € (V UW)*, 3a koaro S |= w ce Hapuda ceu-
menyuaana Popma Ha rpamarurara L.

Or ka3aHOTO cienBa, ye ako B P uma npaBuio o — (3, TO BLB
BCAKA AyMa OT BUIA (] ¥y MOAAYMATa (x MOMKe Ia Ce 3aMeHH C [ u
IO TO3W HAUWH M3 Ce MOJyu:u myMaTta aqfas.

Onpenenenune 2.3.2 Mnouwcecmeomo om ecuuwku dymu w Had V, 3a
r
koumo S |E w ce napuua popmasieH e3uk HaL V, IOPOIEH OT rpa-

MaTmkKara .

Yecro To3u e3uk ce oznauasa ¢ L(IT).
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[ITe xa3Bame, ue rpamarurute ['y u 'y ca exeusarenmnu, axo
L(Ty) = L(T9).

Yecto ume uznonssame ozgavenusara o — S|y|d|...|k 3a rpymara
OT mpaBuia @ — B, = Y, = 0, ..., & — K.

IIpumep 2.3.1 Heka I'y = (V, W, S, P) e nopasknama rpamMaTura, 3a
kosaro V = {a,b},W ={S, A, B}, S e nauanen cumBoxn u P ce cncroun
OT MPABUJIIATA

S — A|B, A—aAla, B —bBJb.

He e Ttpymeo ma ce mokaske, 4e OT Ta3W PaMATUKA MOTAT

ma ce MOPOJAT BCUYKM AYMH OT BuAa « = a”,n > 1 mim ot Bumaa
g=0b"n>1.

IIpumep 2.3.2 Heka [y uma comure a3byku V u W, kakTo B npen-
xomuUsA mpuMep, a P ce ¢beTom oT mpaBuiaaTa

S — aA|bBlalb, A — aAla, B — bBlb.

Jlecro ce nokassa, ue L(I';) = L(I'y). Cunenosarenno I'y u I'y
Ca eKBUBAJIEHTHU MOPAKIAIIA IPAMATUKY.

IIpumep 2.3.3 Herka I's = (V,W,S, P) e rpamaruka, 3a KOATO
V ={a,b}, W ={S} u P ce cbcron or npasuiara

S — aSb|ab.

B rasu rpamaruka mymara a’b® Moxe ma ce mopomm, upes m3-
BOJA:

S F aSbt aaSbb F aaabbb.

C’bIIIO TaKa JIECHO Ce mOKa3Ba, 4e

L(T3) = {a"b" | n > 1}.

Acuo e, ue I'; He e exkBuBasmentHa Ha ['; u I'9, HO TA ce pa3-
JINn4YaBa OT TAX W IO TOBa, Y€ HAYAJHUAT CUMBOJ S Cce Ccpema n B
mAcHATa CcTpaHa Ha mpasmiaTta B ['3. CbmecrByBa rpamartmia [V,
eKBUBAJIEHTHA Ha ['3, 33 KOATO B NACHATA CTPaHA Ha IPABUJIATA,
HAYAJHUAT CUMBOJ HE C€ ChIbP:KA.
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Jlema 2.3.1 Hexa I' = (V,W, S, P) e zpamamura, Koamo uma npasu-
AG, 8 KOUMO HOYGARUTM CUMBOA CE CEOTPACA 8 OTCHAMA UM CMPAHA.
Csu,ecmeayea zpamamura I, exeusarenmna wa I' u 6 dscnama cmpana
na npasusama na I, navaarusm cumson wa I we ce csdspoaca.

HMorkaszarencrso: Herka IV = (VW' S P') e rpamaruka, 3a
KOATO:

) V

(m) W uS’, kvoero 8" ¢ VUW

(i13) S" e mauamen cumBou Ha [’

(iv) B P’ ca Bcuukm npasuia sa P u 3a Bcako npasuio S — «
ot P ce mob6asa mpasuaoro S’ — .

OueBnnno B P’ Bcuuku npaBuina ca ¢ AACHA CTPaHA, KOATO HE
cbabpxka S

Ha ce y6emmm, ue L(T') = L(T).
r
Herka w € L(I"). Caenosarenno cbmecsysa uzBon S = w. Ako

IbLJGKMHATA HA TO3U u3Box e 1, To B P uma mpasuiio S — w u CIeno-

BatenHo B P’ uma npasuio S’ — w, r.e. w € L(I"). Ako nbimxunaTa
r
Ha U3BOJA S |= w € mO-TOJNIAM OT €AMHUIA, TO KMaMe

r r
StoakEw,
kbnero S — « e mpasumio B P. Cremosarenno B P’ cbmecTByBa
npasuso S’ — a. Tbit kKaro Bcuuku npasuia B P ca npasuia ma P/,
WHIYKTUBHO CJIEABA, U

oo
S'FalEw, te we L(IM).

Heka cera w € L(I'). CumenoBaresnno CbIECTBYBA U3BOMLT
FI
FE w. Ako To3u m3Bom mma qbikmEA 1, To S — w e mpasmio
B P’ u cnenosarenno S — w e mpasuiao B P, t.e. w € L(I'). Axo
Fl
u3BoabT S' |= w uMa mbinKUHA mO-roJAMAa OT 1 MOMKeM Ia 3amumieMm

F/ Fl
SFakFw
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kbaero S — « e mpasmio B P'. Cienosarenno S — o e mpaBmiio Ha
r
P. Ho Torasa S’ He yuacTByBa B HUTO €IHA IyMa OT M3BOJA (& = w.

ETo 3amo, To3u M3BOM MOKe Ha Ce OCBLINECTBU W C IMpaBuiara B P,
T.C.

r T
StalFw
e usBon B I'. CnenoBarenno w € L(I). 0.

3a rpamarukara '3 or I[Ipumep 2.3.3, monyuaBame ciengHara
IrpaMaTHUKa Fg €KBUBAJICHTHA Ha HEdd:

Iy = ({a,b},{5,5'},5",{S" — aSblab, S — aSb|ab}),

KOATO He C'bIbPiKa HadaJauA cuMBoJ S’ B mAcHaTa cTpaHa Ha CBO-
UTe IpaBUIa.

Oxa3Ba ce, 4ye BCUYKMU MOPAKIAIMU IPAMATUKA MOTAT O3 0b-
JAT KJIACH(UOUPAHN IO OTHOIIEHVWe HA CTPYKTypaTa HAa TEXHUTE
IPaBUIA.

[Topaxmamum rpaMaTUKU, KOUTO UMAT IPABUJIA OT BUIA

aAfB - w, o,fwe(VUW), AeW

ce HApPUUYAT TPAMATUKA OT 06w, eud mau om mun 0.
[Mopaxkmamu rpaMaTuku, HA KOUTO IPABUIATA CA OT BUIA

aAf = awf, w#e, a,fwe(VUW), AeW

Cce HApUYAT KOHWMEeKCHU 2pamamuky nin om mun 1.

OueBnoao A MOXKe ma ce 3aMecTBa C W CaMO, aKO UMa Hale-
HUA KOHTEKCT o — 3. UecTo « ce Hapuya 4B, a [ — HeCEeH KOHTEKCT
Ha A. Twoit karo |awf| > 1, To mpa3Hara ayMa He ce MOpaKIA B
Te3u rpamaTuku. ETo 3amo, Korato e HeoOxomuMmo me nobaBsave u
OpaBWIOTO S — € U MOJIydYeHATa IPAMATHKA OTHOBO IMEe CMATAME 33,
KOHTEKCTHA. lIpaBuioro S — € MOkKe na 0bIe M3MOJI3yBAHO CaMO
eTHOKPATHO B U3BOIUTE U IPU TOBa caMo 3a u3Boma S | e. Ero
3a1010 TOBa HpaBI/I.HO HE BJUsfAe B'])pr OCTaHQAJIUTE ,HyMI/I, paB.HI/IqHI/I
OT € U MOPOJEHN OT TPAMATHUKATA.
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Ilpumep 2.3.4 ['pamarurara
ry = {{a,b,c}, {S,A,C}, S, {S— aSAC|abe,
cA — Ac, bA = bb, C — c})
€ KOHTEKCTHA W TA MOPakIa BCUYKA IyMU OT BUIA
a=a"b"c" 3a n>1.
[Mopaknamu rpaMaTURKA, HAa KOUTO MPABUIATA Ca OT BUIA
A—sw, AeW, we((Vuw)"

ce Hapuyar b6eskonmexcmuu uau om mun 2. Kakro B cayuas Ha
KOHTEKCTHA T'DAMAaTHUKa, MOKE Ha ce M00aBu mpaBuio S — €, KOeTO
ce M3IOJI3yBa CaMO 33 MOpa:KIaHe Ha IPA3HATA AyMa.

IIpumep 2.3.5 I'pamarTurara
I's = ({a,b}, {S,A,B}, S, {S— AB, A — aA|a, B — bB|b})
e DEe3KOHTEKCTHA U TA HOPAKIA €3UKa
L(T5) ={a"b™ | n,m > 1}.
[Mopasgamu rpaMaTukd, YUATO TIPABUIA CA OT BUIA
A—aBla, ABeW, acV

ce HapuUYaT asmomamuu uau om mun 3. VI Tyk e momyctumo ma ce
OPUYKUCIN OIPABAIOTO S — £, KOETO MOKE Ia Ce M3MOJI3YBa CaMO 33
mopakIaHeTO Ha MPA3HATA AyMa.

Ilpumep 2.3.6 ['pamarurara
L'g = ({aab}a {SaAaB}a S,
{S — aA|bB|a|b, A — aAl|a, B — bB|b, S — ¢})

€ aBTOMATHa M ODOpaKOoa €3UKa

L(Te) = {a" | n> 0} J{b" | n >0}
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fAcHo e, ue BcAka aBTOMATHA TPAMATUKA € OE3KOHTEKCTHA,
BCAKa OE3KOHTEKCTHA IpaMaTUKa € KOHTEKCTHA W BCAKA KOHTEKC-
THa TpaMaTUKa € rpaMaTura oT obm Bmu. Haaume ca ciemnauTe
BRIIOuUBaHUA: {rpamaruiu or tun 3} C {rpamaruru or Tum 2} C
{rpamaruknu or tun 1} C {rpamarukn or Tum 0}.

Te3u BRIIOUBAHUA, YECTO C€ HApUUIAT Uepaprud na Jomcku 3a
HOPaKIANMUTE TDAMATHAKHY.

Esunure nopomenu or rpamarmia ot tunm i (i = 0,1,2,3) ce
Hapuyar ezuyu om mun i 3a ¢ =0,1,2,3 unu ome eszuyu om obw, sud,
KOHMeEKCMHU, OE3KORMEKCMHY U G8MOMAMHKY, CHOTBETHO.

AHa,JIOFI/IqHO Ha ODOpPaXKOIanUTe T'M 'PaMaTUKM W IMOPOOCHUTE
esurnu obOpasyBar iepapxua Ha YoMCKH.

Bes ocobenn 3aTpyqHeHus, MOKe Oa Ce HOKaMKe CIIeqHATA, Jie-
Ma.

Jlema 2.3.2 Axo L e gopmanen esux om mun i (i = 0,1,2,3), mo u
esuyume L|{J{e} uw L\ {e} ca om cswus mun i. 0

3amaumn

1. Ila ce ompeneau e3uUKDLT, KOUTO Ce MOpasklIa OT rpaMarurara [,
aKo
a) I' = ({a,b}, {S,A}, S, {S —¢|A, A — AblaAla|b});
6) I' = ({a,b,c}, {S}, S, {S — aSa|bSb|c});

B) I' = ({a,b}, {S,A,B}, S, {S— A, A— aAb|B, B — bB|b}).
2. Ila ce ommime rpaMaTHKa, KOSATO MOPAKAA CJIEAHUTE €3UIN:

a)L = {a"b®" | n > 1};

6) L= {a"b%a" | n > 1};

B) L = {a, ab, abb, abbb};

r) L = {a € {a,b}* | a mama 3a nomnyma a’};

n) L ={a € {a,b}* | B a 6pos HA nossaBanusaTa Ha OyKBaTa
a € IBa IWLTU HO-TOJAM OT OpOsS HA MOABABAHUATA HA b};

e) L = {a € {a,b}* | « = @, kbuero @ e mymara « 4YeTeHA
OTIACHO HAJIABO };

&) L ={a€{0,1}* | « — 3anouBa ¢ nse Hynu };

3) L ={a€{0,1}* | @ uma Heuerern Opoii exmaUIN };
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n) L ={a €{0,1}* | @ cbabp:xa TOYHO enHa HyJa };

k) L ={a €{0,1}* | @ me 3aBbpmBa Cc ABe eqUHUNN}.
3. Ha ce mokaxe, ue emna rpamarura ' = (V, W, S, P), Henopasxna-
A € € aBTOMATHA TOYHO TOraBa, KOTaTO C'hbUIECTBYBA €KBUBAJIEHTHA
Ha Hesd MPAMaTHUKA, YAUTO IPABUIA CA OT BUIA

A — Bala, A,BeW, acV.



