JladopaTopunas padora Nel
Tema: «Peryispubie sa3bIKu)

Hens padoTn

OznakoMuTecd ¢ KraccHpukaied  XoMCKOTO, TOHATHEM PETryIapHOi TpaMMaTHKH H
.-'J;EILiE'I'EHHMI«I Ha I]JHNIMH'I'HKGITI; HAVYHTLCH COCTABIATH KOHEYHBIH ABRTOMAT COIJIACHO 'Eﬂ,LI,ElHHIin
rpaMMaTHKE; 03HAKOMHTRCA ¢ QyHKIMoHanoM nporpaMsel JELAP, nozronstonieil aToMaTHIHPORATE,
YNPOLUATh H HPOBCPATE MMOCTABICHHBIC 3d41d4H.

TeopeTHueckas cnpaBKa

PopMankEHBEIM S36IKOM ¢ andaruToM A (B JanHoM ciyuae — Vi) Ha3kIRAETCA MHOMECTRO coR L,
COCTARITEHHOE Ha Oaze KoHewHoro amparuta. B cBOK ouepeas andasuT — 3T0 KOHEYHOE MHOMKECTRO
HEIE/ITHMbBIX 2JICMEHTOR [B AdHHOM CJIIYHAE — EHMBD..'[DB}.

Ipumep andasuTa:

Vp =10, 1} ()
Vi =1a,b, c} y

Beakaa mocneIoBaTeEHOCTE CHMBOIOR  ampaBHTa HA3BIBACTCA IEMOYKOH MIH  CIOBOM.
Hanpumep. cropo x = 11101 dyaer cnosoM, nocTpoeHHbIM Ha Daze andasuta (1), ¢ AnuHoi, pasHoi

x| = 5.

JTroGoi hopMansHE 936K onpeacnaeTcs rpammaTuroii: G = (Viy, Vi, P, S),
rae:

Vi — MHOMKECTRO HETEPMHHAIIBHBIX CHMBOJIOR,

Vr — MHOMKECTRO TEPMHHAIBHBIX CHMRBOIIOR,

P — MHO®ECTRO NpaBH;

S — AKCHOMA, ¢ KOTOPOi HAUHHAETCA BRIBO LIETTOYKH;

Kak Obl10 ckazano paHee, IIiJD]'.‘rMﬂ.I'II:HbIﬁ A3BIK — ATO MHOMKECTEO CINOB. A TAKHX CIIOB MOWKET
DONBLIOES, & HHOTOA — M DECKOHEYHOE KomudecTrO. TToToMY 3alaBaTh Takoe MHOWKECTRO METOIOM
NepevHcICHHs HEYI00HO, a B HEKOTOPBIX caydasx — HeroamowHo. /lna aToro cymectByer cnocod
FANHCH uﬁlllerﬂ BHIA AILIKA. 10 Ja0aHNE MHOKECTBA © NMOMOLUBHY TEPMHHAJIBHBIX CHMBOJIOB, H
HEKOTOPLIX onepaumnid Haa HUMH. Cnucok onepatHii:

a’ — «noBTOpEHHE», TO €cTh CUMBON 'a’ J0mKeH OBITE MCMONB3I0BAH XOTA OBl 1 paz (Momer

MOBTOPATECA N pasz, rae n=0);
A’ — «IOBTOPEHHER, TO €CThH CHMBOJ "' MOSKET H He OBITH HCTIONTB30BAHHEIM (TTYCTOH CHMBOI), &
MOMKET M HOBTOPATHCH ( MOMKET NOBTOPUTLCA N pas, rie n=0);

i

a — HIMOBTOPCHHCY, TO CCTh CHMBOJI "a INOBTOPHTCAH 1 pai,



i_h — WHIH», TD CCTh Bh[ﬁﬂr_'l OIHOTO CHMBOJIA HITH MOCICTOBATCIRHOCTH W3 BCCX JOCTYITHRIX
BAPHAHTOR;

ab — «KOHKaTEeHALH®», TO ecTh 00beuHeHne cuMBoor "a" u'b" B nenouky "ab’;

[lopsaok BEIMOIHEHHA ONepauWi — CIEBd HANPABO, 4 NPHOPHTET ONPEIENASTCH KPYIIIBIMH

CKODKAMH, KAK B MATEMAaTHEKE.

[IpuMep HECKONBKHX LUENOYCK, COCTABICHHLIX 110 00LEMY BHAY A3bIKA:
Oommit Bua: L(G) = {a (a, b) (d)*}.

Llenouxu: “abd™, “aa”, “aaddd”, “abdd”

Oommit sug: LIG) = (0, (0, 1)y*, 1}.

Hemoswn: 00117, =017, 011017, “0000017, “010101~

Teneps nomaroro. OOmmii BUT,

L(G) = {(a,b,c)* d }.

Crepa HAMPARO BCTPEMATCA CKOOKH ¢ MOMETKOH «+». Kak OBIIO ONIHCaHO BRIIE, VIEMEHTRI W3
CKODOK MOI'YT [OBTOPATECH 10 DCCKOHCYHOCTH, HO MHHUMYM — OJIMH pas.

To ecTk MOWKHO CHOpMHPORATE MHODYI0 MOCNEIOBATENRHOCTE 3 CHMROIOR «a, b, c», JIHHA
KOTOpOi Oyaer Oonklie Hyag. Iro Moxet ObiTh “a”, “c”, “ba”, “ccbe™, u Tak nanee. [Mocne ckobok uaer
CHMBOJ d. KOTOpBIH ABIACTCA NOCHCIHHM B Lenodke. Takum obpazom, o oblIeMy BHIY MOTYT OBITE
COCTABITIEHBI CITOBA;

“abchead”™. “ecbhd”, “bed”. “bacd”. “cd”, *ad”, u npyrue, 10 HECKOHEYHOCTH.

fIJD[JMHJIbelﬂ AZBRIRH JCTATCA Ha UYCTRIPE THITA:

Tun 0 2Tun 12Tun 22Tun 3

Hannaa zanuce o3nagaet, 9410 Tun 3 cogepaurea B Tune 2, kotopeii conepxutea B Tune 1,
KOTOPLIH B CBOK 04epelb, cogepsures B Tune 0. Takum obpaszom, Tun O aengcres odwmm 18 Beex
AIBIKOR, W COASPENT B ce0e BCE OCTANBHBIE THITH,

B nannon naboparopuoit pabore, OyaeT paccMOTpeH TPeTHH THII, K KOTOPOMY OTHOCHTCH
PeryvisipHbie A3LIKH. ITO CAMBIH CTPOTHH THI.

Oomas XapakTepHeTHRA TPETRETO THITA:

— B neroit vacTu npaBuna MOmeET DBITh TONBKO OJHH HCTCPMHHAIBHBII CHMBOIL

— B npasoil uwactu goimed cnepga OblTh  OAHMH  TEPMHHANBHBIA  CHMBOJ M 334 HHM

HETEPMHHANBHBIH CHMBOJI MITH "', KOTOPEIH, 00BYHO, MPOCTO HE MHINETCA.

— B npagoii yactu He MomeT ObITh LIVCTOI0 CHMBOJIA "'



To ecTh, 0000IIaa REIIEYKAZAHHEBIE XAPAKTEPHCTHEH, ¥V THIIA 3 MOTYT OBITE TIPARHIIA:
a) A — aB, A B eEVy,aeVy,
b) A — a, AeV,, ael.

BTﬂpﬂ'ﬁ THN AZBKOE (H KOTOPEIM OTHOCATCA KOHTEKCTHO-He3aEHCHMEIE HSMHH} OTIHYACTCA
OT TPETBETO THNA TCM, YTO €ro NPABWIA MOTYT COJACPHKATE B NPABOH HACTH CKOIBKO YIOIHO
TCPMHHAIIBHBIX H HCTCPMHHANLHBIX CHMBOIOB, KaK H l'l}-’CTCIﬁ CHMBOJI.
llepeeii THN (KOHTCKCTHO-3ABHCHMBIC #A3BIKH) HE HMEST OTPAHHYMEHHH B KOJIHYECTEE
CHMBOJIOB B J1eBOH dacTu npasuia. [Tpasas vacts — kak ¥ B tune 2. JIiwdoe npaBuio UM fa36Ka THIIA |
OVIeT BRINaAeTs Tak: «aApl — awfe, rae:
A — HeTepMHUHATEHEIT cuMBon (A € Vy):
0 — HEMYCTAA MEMOYEA, COCTOAIIAA H3I TEPMHHAINBHBIX H HETCPMHHATEHEIX CHMBOIIOR {m S
(Ve UV)™
o H ﬁ MDA MEIMOYEa, COCTOAIaA H3 TCpMHHANBHBIX H NCTCPMHHAILHBIX CHMBOJIOB ( (X, [3 €
(Ve U V)" )
HPHMDPH HCCKOBEHX TPABRWHI IJTA A3LIKA NCPROTO THITA:
S — aSBC

aBe — abSc

Tun 0 (HezaBUCHMbIE H3LIKH) TOYTH He HAKIAIBIBAIOT HHEKAKHX YCI0BHH Ha dopMHUpoBaHIEe
cnog. QDI BHJT NMpaRmHIa:
wo —» [In,
rie:
o — modaf MenovKa, COJepKanas X0Tk OJIHH HETEPMHHATEHEIH CHMBOI
a € (Vp UVy)" Vy (Vp U V)"
P — mobas menouka, coepAaniag TEPMHHAIEHEIE H HETEPMHHATEHEIE CHMRBOITE]
BE (VruWy)
[Tpumepsl cos a3bika THOA ()
A — bSC
aD5t — KBs
TRrS —» OmTP

prs — &



CocrasjeHHe Henmo4kn mo rpaMMatike G =(Vn, V1, P, 5),
rie:

Vu= {5, A B,Dj:

Vr=1{a,b,c, d};

P=1{1.5 —aA
2. A—=DbB
3. B —cD
4. B—c
5. D — dB}.

Jwdoe cnoBo A3RIKA THHA 3 BCETJa HaAYMHAETCA ¢ akcHomel (S). Jlanee, nmg wmeromerocs
HETEPMHHAIBHOIO CHMBOIA (M3 Vi), BRIOMpAeTCH COOTBETCTBYIOUIEE HPABHIIO M3 MHOKECTBA IPABHIL

(P). Ilpaenna paccMaTpHBaOTCA B CIEIVIOIIEM TIOPAIKE:

l. Haxonurca HY®HBIH HETEPMHHAIBHBIH CHMBOI B JEBOH 4acTH npasuna. BEciod Hx
HECKOJIBKO, TO BRIOHMPASTCH 0JIHH H3 HECKOIBKHX

2. BriOpanHbIH CHMBOJ 3aMEHACTCA HA HADOP CHMBOJIOB M3 MPABOH YacTH NpaBuia;

Takum oDpazoMm, NpH KaKIAOM NEPEXOAE N0 NMPaBHIy, B cnoBe OVIACT NMOABIATHCA HOBBIA

TEpMHHH.I'II:I—II:Iﬁ cuMmeon. Crnoeo cuHTaeTCH OKOHYEHHBIM, HOTOd HE COACPAHHT B ceDe HH OJITHOTD

HCTCPMHHAIBHONO CHMBOITA.

"pHHEp COCTABJIAEHHA CNIOEA
B EI{DﬁHﬂK TTHIIIETCH H[}ME‘]:I' I'IpﬂEHJ'IE, TIx R'DTI}[}D]»!I’}’ DE}'IIIEET’HHH&TEH ]'I-E]}E.‘K[}j[,
S(1) == aA(2) == abB(3) => abcD(6) => abcdS(1) == abedaA(2) => abedabB(4) => abedabe.

Hroropoe cnopo: «abedabey.

HApyroi cniocod npeacrasieHus pouecca (hOpMHPOBAHMA CIIOBA — 3TO JIEPEBO BbIBOJA.
[IpaBuna cocTaplIcHuA AepeBa:

Hima npasuna (Z—xx; ... X, TIE XX, ..X, EVy UV w2 € V) orobpakaem cHMBOI B
MpagoH YacTH MpaBHiIa BEPIIHHON (y3noM) aepepa. CHMBOJIEL B IPABOH YacTH MPaBH/Ia 3allHCHIBAIOTCA
KaK MOTOMKH y371a 7 B NOpAIKE clera — Hanpago, Takum obpasoM, Neperiii CHMRO OYIET cCaMBIM JIEBBIM
NOTOMKOM y3lla Z U Tak ganee (pucyHoK 1), ANropuT™ NOBTOPSETCA, 10KA BCE BEPLUMHBLL [IEpEBa He

ﬁ}"ﬂ.}"T ABNATECA TEPMHHANIBHEIMH CHMBOJIAMH.
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Pucynok 2 - llpumep cocrap/IeHHd Jepesa BLIBO/1A

Koneunblii aBTOMAT MOKHO MPEACTABHTE, Kak YCTPOHCTBO ¢ OJIOKOM YTEHHA, TPHHHMAIOMIEE
JEHTY ¢ cHMBOIaMi. Ecan neHTa Oyaer nponyiieHa KOHEYHBIM ARTOMATOM /10 KOHLA — 3HAYMT CIOBO
llpHHﬂ,‘lJIE}HH'[ H'HI:-II‘-I}’ EOHEYHHOI'D ABTOMATA. ECJII‘.[ He HﬂHt‘.'—thlf*j dBTOMAT OCTAHOBHMTCA Ha OJHOM
CHMBOJIC, M HE NPONYCTHT JNEHTY dalbli¢ — 3HAYWT Obla HAHICHA KOMOMHALWA CHMBOIOB,
HE,EI,HI'I"_;-’CTI*IM}].H ANA  JAHHOTD A3BIKA. ,ﬂ‘.l'lil J'IH]ﬁﬂﬁ ]f]El"}-’J'IHpI—lDFI FPHMMETHKH MOEHO COCTAEBHTE
IKBHBANCHTHLIH ¢MY KOHCYHBIH aBTOMAT.

KoHeuHBIH aBTOMAT, COCTAR/ICHHEIH HA OCHORE PEryIAPHONO A3bIKA, OMHCKIRACTCH HECKOJIBKHMH
IIHPHMETPHMH .

() — MHOEECTRO COCTOAHHH KA,

Y — anpaRuT BXOTHBIX (TEPMHHAIEHEIX ) CHMBOJIOR, JIOMYCTHMEIX KA.

ffp — HAUanEHOE cocToAHne KA, H3 Hero DyIeT OCYIIECTRAATRECA NEPEXO B IPYTHE COCTOAHHSL.

AHANOr AKCHOMBI {S) M3 pervIsEpHOl rpaMMaTHEHN.

F — MHOKECTBO KOHEYHBIX COCTOAHHH. Ecnn KA HaxoamTea B OIHOM M3 3THX COCTOAHHH, H B
OUEPEIH HA NPOYTEHHE CHMBOIA BXOJHOH JIEHTR — NYCTOH CHMBON '€, TO LENOYKa CUHTAETCA

3AREPIIEHHON, H JONVCKAETCS KOHEYHBIM ARTOMATOM, B PEryiapHOH IpaMMaTHKE 3TO 3IHAYMT, B

HEMTOMKC HE 0CTANOCE HCTCPMHHAIBHBIX CHMBOJTOB.



& — MHOKeCTBO (PYHKIHH mepexola w3 ogaHoro coctoanua KA B apyroe. OmHa (yHKUIHA
OIHCBIBACT BAPHAHTHL HEPEXOdd HI TCKYLICTO COCTOHHHA 1O ﬂIlPEﬂwléHHﬂM}f CHMBOJIY, B OIHO H3
HECKONIBKHX JTOCTYITHBIX.

1‘:'I,Ill.'.'TﬂH.'l-I.EHI!ll" KOHCYHHOTO dBETOMATA, IKBEHBEAITCHTHOID IrpaMMaTHKE IMPOHCXOJIHT
CHEAVIOIMM 0Dpa3soM:

Ectek rpammatira G = (Vn, V1. P, S),
rae

Vu=1{5 A, B, D}: Vr={a b.c d}:

P={l.5 =aA

2. A->bB
3. B—cD
4 B—c

5. D —dB
6. D — dS}.

Heobxonumo cocTaBUTh SKBUBANEHTHEIH KoHeuHBIH aBToMatr KA = (Q, }, 8, gy, F), 10 ec1b —
ONpEAac/iHTE BCC SO NnapaMeTphbl.

[lepeeli mapaMeTp KOHEYHOTO aBTOMaTa — MHOKECTBO "', 2T0 MHOMKCCTBO cocTodnuil KA, n
OHO COCTARIAETCA Ha OCHORE MHOMKECTEA HETEPMHHAMEHEIX cHMBo0R "V rpassartikn G. Ho, B To e
BpEMSA, B HETO M00ABIAETCA HOBBIH WIEMEHT X' - KOHEYHOE COCTOAHHE aBTOMaTa,

Q=VnU {x; =15 A, B, D, x}.

Hanee cneayer napasmerp 'y, amdasut KA. DnemMenthl 100aBIAKTCA B COOTBETCTBHH C
MHOEECTBOM TEPMHHANBHBIX CHMBOJIOB '-"l-"rT' I'paMMAaTHER Q.

¥ =Vr={ab,c, d},

[il'n — HavaneHOe cocroanue KA. B I'paMMaTHEC G MOCTPOCHHE LCTTOMKH BCCTd HAYMHHACTCH C
dECHOMBI 'S', CIHENOBATENBHO — AKCHOMA H ﬁ}'}lET ABIATHCH HAMAUIBHBIM COCTOAHHEM [LIIH KA.

Qo = 5.

Koneunoe smuoskecTeo coctoaauii KA — "F'. Oguus B3 HHX OYIeT ABIATLECA cocTosAnHe "X,
A00DABNCHHOE B MHOGKCCTBO cOCTOAHKHA Q) nipu ero gropMupoBatum.

F = {x}

MuoxecTRO (PYHKIHH nepexoa U3 0JIHOTD COCTOAHHA B JIpyroe - o', M3navyankHo Bee (PYHKIHH
nepexoia ABISIOTCS NMYCTEIMH MHoMecTBaMu (& (S, a) = @ ). Jlannoe MHOKECTBO (POpMHPYETCS 1A

OCHOBE MHOMKeceTBa mpasun P rpammaraed G, DTH MHOMecTBAa  POPMHPYIOTCH 10 MEpe



npeodpa3zoBaHnd MPABHI B (PYHKITHH Tepexoa. B HUX 3aHOCATCA HETEPMHHATBHBIE CHMBOIIE, CTOATIHE
B IIP-‘riBDﬁ HACTH HNpaBHII4.

Hanpumep, o (S, a)=o (5, a) U (A} =10} U JA} = |A}, Tak Kak B nIpaBoHd 9acTH npasuia «1.
S — aA» HETEPMHHANBHEIH CHMBOM - A,

Ecnu cymectsyeT aBa, H Oolee OpaBii mepexoma 118 0QHOro HeTePMHHANILHOIO CHMBOJIA, TO
MHOECCTED ﬁ}’ﬂCT COICPAATE CTOIRKD WC MNICMCHTOR, CHOJIIBKO H CYIHICCTBYCT TAaKHX MpasdHIl I8
OJHOTO CHMBOJIA.

BepHEéMca kK TpUMEpY, paccMOTPEHHOMY BBILIE:

cHauvana o (D, d) = {0},

notoM & (D, d)=48 (D, d) U {B} = {®} U {B} = {B},

nnosxe, 6 (D,d)=6 (D, d) U {S} ={B} U {S} = {B, S}.

B pesynerare: 6 (D, d) = {B, 5}.

Cumpon "X’ cTaBHTCH B clTydae, KOTAa B MPaBUIIE, MOCIE TEPMHHATLHOTO CHMBOJIA HAET CHMBOJ
"€', TO ecTh — MYCTOH CHMBOIL,

Hanpumep, cnenve s npaeuna «4. B — c», moayuutes, uto 6 (B, ¢) = {x}.

Obodas BeIIeONHcaHHOe, MOCAeI0BATENLHOCTL ICHCTBHH DY ST BLITIA1eTh Tak:

a(S,a)=08(8,a)U {A} = {A},

6 (A, b)=d (A b)U {B} = B},

6(B,c)=d(B,c)U {D} = {D},

8(B,c)=6(B,c) U {x} = {D, x},

o(D,d)=06(D,d)U {B} = {B},

a(D,d)y=a(D,d)U {S} ={B, S}.

B wrore MO TYTHITOCE.
Q=1{S,A,B,D,x}

Y =1{a,b,c,d}
qo =S

F=ixi

(S, a)= A}

o (A, b)={B!

o (B, c)=1{D, x}
6 (D, d)=1{B, S}



YUtodm 10Ka3aTh IKBHBATCHTHOCTE TPAMMATHKH H ARTOMATA, COTIACHO TPaBHIaM TPaMMaTHKH
COCTABIIHETCH HEellOYEA, H{JTU]]H.H IIPDBEPHETEH Hd JOINYCK dBTOMATOM. EL‘JIH dBTOMAT HUII}’CI{HE‘T
LENoYKY, TO IpaMMATHEA H ABTOMAT YKBHBAICHTHEI.

AJ’IT{IPHTM ]'[]]{JBE[I-HH COEA KOHCYHHEIM ABTOMATOM

Croto paboTy KOHEUHBII aBTOMAT HAYMHAET M3 HAYAIBHOTO cocTogHMA . Ha ero exon
MOCTYHACT CIIOBO, KOTOPOC PpACCMATPHBACTCA, HAYHHAA C [EPBOTD CHMBOJIA. EI:JIH KOHEeYHBIH aBTOMAT
HAXOAWTCH B COCTOSHMH ¢, cyliecTsyer dvukuma nepexona &(q;, a) = {q ir qi} W paccmarpuBaeTcs
CHMBOJI «@», TO 14 BCEX COCTOSHMH Nepexola paccMaTpPHBAIOTCA BCE BOIMOMHLIC IIepeX0bl
KOHCHHOIQ aBTOMATA B KamI0C H3 HHX € YIAJICHHCM H3 JICHTR CHMBOIA A, 3.EII'IHEI-IH-ﬂC‘TCH ATD TAKHM
o0pazoM:

(QEJ ﬂ,.'-l'.') F {qjl'! I}
T
{Qki J.'.':I

Kax BHIHO Ha NpHMEpe, KOHEUHLIH aBToMaT paz0uica Ha ase BeTBH. ECIM XOTL 0JHA BETBL
dBTOMATA MPOBCPHT BCHY HCTTOYMKY H OCTAHOBHTCH B OJIHOM H3I HKOHCYHBIX ’CﬂET{]HHHﬁ, T HEMOYEA
llpHHﬂ.,.'J,JlC}I:{H'I' Hf'll:-ll{}' KOHCYHHOIDY daBTOMATH. EEIIH HC HH OJHA BCTER dBTOMATA HC IIPIJKIJ,IJ.HT OO0 KOHLA
HEMOYKH (HET MOIXOIAMNX (JYHKIHH Mepexoaa) HIH, TPoias BCH LEMoYKY, HE OCTaHABIHBACTCA B

OJHOM H3 KOHEHHBIX COCTOAHHH, TO LENMoYKa He HPHHAAMEEHT A3BIKY KOHCHHOID aBTOMATA.

"l.'l'li?d €p AOKAZIATE/NBRCTEA IKEHBANCHTHOCTH IPAMMATHEH H KOHEYHOID ABTOMATA HA
OCHOBE COCTARJICHHOIO BRINIC ABRTOMATA:

1. Cocrasigerca UENoYKa corIacHo NpaBiaM rpaMMaTHEM (1ipaBiia ObUIH 3alIHCAHB] BbILLIE):

S=>aA=>abB=>abcD==>abcdB=>abcdc.

2. lenouka npopepAeTca Ha IOMYCK ABTOMATOM:

HauaneHoe cocroauue asromara: (S, abedc).

Cymecreyer (hvHKUMA nepexoga «o (S, a) = {Al», cieaoBare/lbHO — aBTOMAT HIMCHACT CBOKO
KOH(pHrypaimm:

(S,abcdc) F (A, bedc)

AHATOTHYHO PACTTHCBIBACTCH OCTARINCCCH CIIOBO!

(S, abedc)|—(A, bedc)| — (B, cdc)|—(D,de)| — (B, c)| — (x,£) =— flonyck

T,
(x, dc) (S Tf:} (D, &)
|
HeT dyHKumiA OcTaHoBKa He B
nepexona HKOHEYHOM COCTOAHKMMK




KA mnponycTHn clnoBo, NpHHALIEKaMee TrpaMMaTHEE, a 3Ha49dT — TpamMatHka H KA
IKBHBAIIEHTHBL.

Pabdora B nporpamye JFLAP

Beod epavvamuru e JELAP:

B rnasnom menw — Grammar (I pammaruka).

£ JFLAPTO — F
File Help Batch Preferences

Finte Automaton

Mealy Machine

Moore Machine

Pushdown Automaton

Turing Machine

Multi-Tape Turing Machine

Grammar E

L-5yatem

Fegular Cxpreasion

Regular Pumping Lemma

Context-Frec Pumping Lemma

OTKpoeTcs OKHO I8 BBOJA MHOAKECTBA npasuin. B nmesom crondme (LHS) ny#no BBecTH

HETEPMHHATBHEI CHMBOI, W3 KOTOPOTo OY/IET OCYIIECTBIATRCA MEPEXO/L, H HAKATEH HA KJIaBHATYPE IBa
) JFLAF - <urtided - -

M ingut Test converl sl =]
il

paza  CIPeNKy  BUPAaBo, HTOOI

BLIICTHTE Nipaeklii cTonden (RHS)

|-Id1t' lexl Epec

ana  eeoja.  Cpeanwi  cronben

L 13 | 1S
ABTOMATHYCCKH FAMNOIHHUTCH S —|aA
A — bB
CTPENKOH mnepexona. B npaeeii | |B —cD
B Yo
cTojbe EHS BBOIMTCH |
il [ ) il o |ag
BRIpAMEHHE, B KoTopoe Oyaer ||D »dS

MEPEXOIHTE HETEPMHHAIIBHETH
CHMRBOJIT CIICRA.
Ilporepka CJIORA Ha

IIPHI-IH,LIJIE:IHII CTh H'II:IH}'

I'paMMaTHEH




[Tocme oKOHYAHHA BROJA TPAMMATHKH, B MeHIO “Input” Hy#HO BROpatk “Brute Force Parse™.
Orkpoercs HoBas BKIajKa, ¢ notes “Input”™, npapniaMu f3eika (cl1esa), H, NOKa 4TO, IYCTHIM JIEPeBOM

BBIBOJA (cnipasa). HyHo BBECTH cloBo, NojUIcKallee nposepke, B none “Input”™, u naxars Enter,

| JFLAP : <untitled1 > - o
File Input Test Convert Help b4
[ Editor | Brute Parser
[Tahle Text Size

! m 1
Pause | Step| ‘Hnninverted Tree ‘v
Inpuﬂahcdabc

String accepted! 10 nodes generated.

Press step to show derivations.

Huse nons BROIA noABMTCH pezyvaeTar: «String accepted! "X’ nodes generated», ecnm cioso
MPHHALICHENT S3BIKY. HITH «String rejected. "X nodes generateds, ecii ¢I0BO HE MPHHAUICKHT A3LIKY.
"X - KOITHHMECTRO BEPIIHH B JIEPERE BRIBO/IA JUTA CIIOBA,

ITocTpoenne nepeea BLIB0Aa H TAD/IHUEBI BLIBOIA

[Hocne NPOBEPKH CJIOBd HA IPHHAICHKHOCTD HIBIKY, MOAHO HNOCTPOHTE JJIH HETO JCpeBO
BLIBOZA. 04 3TOro, B OKHME, II¢ CIOBO NMPOBEPAIOCH HA NPHHALISKHOCTE A3LIKY, HYAKHO HAKATh
Heckonsko pai knonky “Step” (Iar), eenne nons eroja cnoea. Ecin HYy#HO NOAYYHTE JEPERO BRIBOJIA,
TO NPABEe KHONKKH “Step”, B BRINALAIOIIEM MCHIO J10J#CcH ObITh BeiOpan sapuaut “Nonminverted Tree”

(HenHBCPTHPOBAHHOE ICPCRO).

10



JFLAP : <untitled1 > - O

File Input Test Convert Help X
[ Editor [ Brute Parser
"Tﬂl.'lEText Size

Pause | Step

Eélnpuﬂabcdabc
‘|String accepted! 10 nodes generated.

LHS RHS

aA
bB
cD
C

dB
dS

OO W mWrwm

AR AR AR AN

Derived c from B. Derivations complete.

Ecnw e HywHa TabnMila BEIBOJA, TO TaM Hy#Ho BwbDpate “Derivation Table” (Tabnwnua

Brisoaa).

11



& JFLAP : <untitled1> - O
File Input Test Convert Help b4
( Editor | Brute Parser

[Tahle Text Size

In puﬂ abcdabc

String accepted! 10 nodes generated.

LHS RHS Production DCerivation
5
S — aA S—ah ah
A-bB abB
—
A bB B—cD abcD
B —_— CD D-=dS abcds
Sab abcdaA
B —C ‘|A~bB abcdabB
D 4B i|B—c abcdabc
_} e
D —dS

Derived ¢ from B. Derivations complete.

YToDB MOIyHHTE NOMHOE AepPero/TabInIY BRIBOA, KHONKY “Step” HYHHO HAKHMATE CTOIBKO
pa3s, NoKa HOBbIE CHMBOJIEL B ,LI,E']}E!BE‘.I"'I'HEJIHLI,E HE 3AKOHYAT NOABNATRCH. KHONKA cTaHeT HeaKTHBHOH.

[Mposepka THNA BBEAEHHOT0 A3ZLIKA

B »ToM #e OKHE MOMKHO HNPOBCPHTE THII BEE,EI,E:HHDI‘-D A3BIKA. ,[L'[H ATOrS HYAHO OTEPBRITE MUHH)
“Test™, H BRIDpaTE eAUHCTECHHLIN NYVHKT “Test for Grammar Type™ (TecTHpoBaTE Ha NPHHALTEKHOCTE
Ty ). OTKpoeTcs AHaloroBOoe OKHO ¢ MH(popManmeil o BBeJAEHHOM A3bike., B nanHoM cnydae, Tam
noixHo OeITE Handcano: “This is a right-linear Grammar (Regular Grammar and Context-Free
Grammar)”, 9To NepeBoIHTCA Kak: “IJTo A3LIK ¢ TPABEIM MOPOKISHHEM (PETYIAPHEIA H KOHTEKCTHO-

CBOOOTHBIH A3BIK)”.
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£ JFLAP : <untitled1 = ==

File Input Test Convert Help
[ Editor [ Brute Parser

[Tahle Text Size
—

! LA

i1 | start| Pause | Step ‘Deri!.ratinnTahle “r

Inpuﬂabcdabc

String accepted! 10 nodes generated.

L
S ® This is a right-linear Grammar (Regular Grammar and Context-Free Grammar)
A OK
B e ) —— e
i[S—+aA abcdah
B —C ‘|A+bBE abcdabB
1 = abcdabc
D — dB :
D — dS

Grammar Type

Derived ¢ from B. Derivations complete.

ITo knaccupuramn XoMcKoro 3o a3eik THoa 3. Hakatne kanonkn «OK» sakpoer THAT0roBoe

OKEHO.

"[IETF-EI-EIIHE KOHCYHOTO ABTOMATA, JKBEHBAJICHTHOT O BBE,.[I;EIIII[IIM}’ HIbIRY

CHOBAa, B 3TOM Ke OKHE, HY#KHO OTKpRITE MeHio “Convert” (ITpeobpazoBath), W BHOPaTh NYHKT

“Convert Right-Linear Grammar to FA” (FA — Finite Automata = KA — Koneunwii Apromar), uro
sHAUHT “KoHBepTHpOBATE A3BIK ¢ NpaBeiM MopoxkIeHHeM B KA™., Orkpoerca HOBad BEJIaIKa 1714

KOHCHHOro artoMara. Cneea — MHOMCCTBO npagnii, crnpaga — F[]EI{I] KOHCHHOrO aTomara. YTolOw

NOKa3aTe Bee pEdpa rpaha, HyxHO HaxaTe KHonky “Show All”, uyTe Beine obnacti ¢ rpadom.
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B JFLAP : <untitled1> - O

File Input Test Convert Help X
( Editor | Brute Parser | Convert to FA
[Tahle Text Size
| m ]
Froduction Created Create Selected || Done? F_KDDI'II
S—ah
A—bB -
B=cD II
B—cC
D—dB
D—-ds
b
d
K ]
: [Autumatnn Size
: 1 m 1

Janee, wrobOw paccMaTpHBaTE KOHEWHBIH ABTOMAT, KaK HORBIH JIEMEHT, OTAEIBHO OT

rpaMMariky, npasee “Show All” mymuo samars “Export”. Koneunslll aBToMaT 0TKPOETCA B HOBOM

OKHE.
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|| JFLAP : <untitled2> - B

File Input Test View Convert Help E

TeEERR

Wil
rAutomaton Size

| ol 1

Hiske aToif obmacTH ecTh MomiyHOK JuiA BRIGOpa mMacmraba kapTHHkH. llporpamwma cama
BRIOHpPAET ONTHMANBHEIH MACIITAD, HO IPH HE0DXO0IHMOCTH €CTh BOIMOKHOCTE H3MeHeHHA. Koneunsii
ABTOMAT TOTOR,

"l]ﬂB'EPIEH CJIOEA HA IIFHHHJI;J[E]IEHIIET]: HIII:I}E}" KOHCYHHOITD ABTOMATA

B Tom e okHe — Beinajaoiee Merw “Input” -= “Fast Run”, OTkpoercd okHO 14 BBOA CI0BA,
nojnexaiiero npoeepke. [lposeputea cnoro “abedabe™, npunaniexauiee 83pIKy rpaMmaTiHiH, HTo0w

NOATBEPANTE — KHONKA «OK»,

Input

Input
abcdabd

S
gl
"

Click o Open Inpul File

OK cancel
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[loaeuTCcas OKHO, B ROTOpOM MOKHO ﬁFﬂET YEHIACTE MMOCIICIOBRATCIEHOCTE MEpeXoda 110

cocToAHHAM KA.

Accepting configuration found!

@ N -

abcdabc

abecdabce

abicdabc

abcdabe

abcdabe

abicdabce

abcdabe

abcdabe

@O OO O®O®® 6

1]

Keep looking I'm done |

npDHH'I'ElHH]:IE CHMBOJIBI CIIOBA NMOMEYAKYTCH CEPhIM, 4 HENPOYHUTAHHBLIE OCTAKITCH HE]JHI:IMH.
Ecamn cioBo NONHOCTRIY NPOYTETCA KOHEYHBIM aBTOMATOM (TO €CTh BCE CHMBOJILI CTAHYT CEPLIMH), TO
CIIOBO JOMYCKACTCH, 4 3HAYHT, H NMPHHAIICHHT A3BIKY KA. B zaronoeke TCEVUICTO OKHA HAMHCAHO
«Accepting configuration found!s, uro osnagaet: «Halmena nonvekaromas KoHndUTypaimay, sHa9HT
CIOEO NTPHHAIIEHKHT A3BIKY KA,

MMoanyuenne pervasipuoro ssipaxedns s KA

Jlna atoro ecth yaknmua B MeHio “Convert” -= “Convert FA to RE™ (RE — Regular Expression,

YTO 3HAYHT — PErYIIAPHOE BRIPAKEHHE ).
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£ JFLAP : <untitled5=
X

File Input Test View Convert Help

( Editor | Convert FA to RE

Reform Transitions
Put empty transitions between states with no transitions. 19 more empty transitions needed.

A | @] »| % | #f| |Dott| Export

4]

[ ¥

1
-Automaton Size
i 1

Teneps Hy®HO HaKUMATE KHONKY “Do It7, moka He NoABHTCA BCIUIBIBAKIIEE OKHO ¢ 3ar0JI0BKOM
“You're Done!”, uTo 0003HAYHT YCNEITHOCTE Onepalui. BenakBarmilee OKHO 3aKpoeTcs Mo HAKATHI

Ha “OK". a peryigapHoe BelpameHde DyIeT BeIBEISHO BRILLIE KHOIOK yipasleHus rpaton.
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EY JFLAP : <untitled5> S =] X
File Input Test View Convert Help 4

Editor Convert FAto RE

Generalized Transition Graph Finished!
(abicd)*cd)*ab{cd)*c

JlclEIcY

perynapHoe BbipaMeHue

f6f | | Dolt| Export

You're Done!

ablcd)*cd @ You're done. Go away.

OK

5
Jl

1| | #]
r Automaton Size

| L5 A 1

[Monydennoe peryIapHoe BRIpakeHHe 0e3yeIoBHO BEPHO, HO MOHATE CYTE [0 HEMY TPYIHO, a
"UTDM}',_ EHIIHI:T}"HJ pEr’}'J’[HpI—IHE HHIPHHEE.'I-IHH, COCTARNMEHHEIS Hp}“ll—l}’m {}TPHH'.TB,I{}T C}I'Th A3LIKA 3aMETHO
npowe. Hanpumep, peryinspHoe BbIpameHHe I8 2TON0 S3bIKA, COCTABIEHHOE BPYYHYW, Oyaer

BRITA1eTE Tak: «(abed)® ablcd)*cw, BMecTo aBTOMaTHUECKOTO «(ablcd)*cd)*abicd)*cn.
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Jananue:

1.

Ja sapannoi rpammatukn G = (Vw, Vi, P, S) nocrpours 4 nenouku, npuHajyiexanme
MOpoAIACMOMY 3TOH rpaMMaTHEOR f3eiky L{G). JInuna nenodkn 1o/skna ObITE HE MeHBIIIE,

HeM KOJHYECTBO CHMBOMOR B ampaenTe Vi mmoc 2,

o Ans Kask0H 13 9THX LeNoYex NOCTPoUTE JdepeBo Beieoaa. [IBa nepesa BeIBO1a NPOBEPHTH B

JFLAP.

. GHFUﬂEﬂHTh K HAKOMY THNOY IPaMMAaTHEH 10 I{HHCCHLI}HHHHHH XOMCKOrg OTHOCHTCH

FalaHbas rpaMMaTHEA.

. LloCcTpOUTE KOHEYHEIN ABTOMAT, IKEHBAIICHTHRIH JIAHHOH TPaMMaTHKE.

. Hanmcares oOwmil BHI LeNOYCeK, NPUHALICKALNX OPOAKIACMOMY TOH IPaMMaTHKOH A3BIKY

L{G).

. Hanmcare PErYIAPHOC BhIPpAAKCHHE €. IJKBEHBANEHTHOE HH,,EI,FII-IHDE rpaMMaTHREE Gu MNoKA34Th,

gqro Lie) = L{G).

. Peanuzorate mporpamMmy, KOTOpas 1Mo BBEJIEHHOMY C KIABHATYPRI 9HCTY N reHepHpyeT H

BRIBOJHT N YHHKAILHBIX LENO4eK (CloB), npuHaiexamx f3eiky L(G), nopomigaeMomy

3aMaHHoH rpaMMaTHioi G = (VN, V1, P, 5).

Bapuanr 1 Bapuaunr 2
Vnu={S8,D.Z }, Vr= {a, b}, V= {A B C S}, Vr={a d n, 1},
P=1 P={1S—>aB
. §— a5 2. 8§ —»aC
2.5 —=bS 3. B—aC
3. S —=>aD 4. C—-nC
4. D — bZ 5 C—=fA
5. D—=b 6. A — dA
6. £— aZt. 7. Cf
7. Z—>a} 8. A—d}
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Bapunanr 3 Bapuanr 4
Vn={§, B}, Vr=1{a, b, ¢, d}, Vu=15,D}, Vr={a, b, c},
P=1{15 —>bS§ P=1{18-—aS
2 S—aS 2. 5—=bS
3 S—bB 3. S—cS
4 B-—>cB 4. §->bD
5 B—dB 5. S—=b
6 B-oc 6. D-—bD
7. D—b}
Bapwnaur 5 Bapuant 6
Vn= {8, C, D}, Vr= {a. b}, Vu=1{S8.D, A}, Vr={a,b,c} u
P=1 P=1
1. S —aD 1. S —aA
2. D—bS 2. A—=bD
3. D> bC 3. D>cA
4. D—b 4. D—cD
5. C—alC 5. D—c¢
6, C—a} 6. A — b}
Bapwanr 7 Bapuant 8

Vu=1{5 D}, Vr=1la,b,e fi u

P

i

ST S

. 5 —=aDh

D — bS
5 —a

D —eD

. D—oe

D — 1D

D= £}

Vn=1S, A, B!, Vr=1la b, ¢

i

20

A

.5 —=aA

A = bB
A—b
B —cB
B—c

B — ¢S]

s



Bapunanr 9 Bapuant 10

Vn= {58, A, B}, V1= {a, b}, V=15, A, D, B}, V1= {a, b, ¢},
P={ P={
1. 5 —aA I. § —aA
2. A > bB 2.5 —>aB
3. B —-bB 3. A—bS
4. B-—»a 4. A —bB
5.8 > aj 5. B—>cD
6. D —aD
7. D—>a
8. B—c)
Bapwuant 11 Bapuanr 13
V=18, A}, Vr=la, bl V= {8, B, D, A}, Vi={a,b, c, e},
P = P=1
1 S —aS . § —aA
7 Sy aA 2. 5—>aB
3. A = bA S ATD
4. A—bD
4, A—=b s Bosc
3. A= b5} 6. B —cD
7. D—eD
8 D-—a!
Bapnant 12 Bapuant 14
Vn =18, B. Aj. Vr={a. b. cj. Vi={S, A, D, B}, Vo= {a, b, c. d},
P=1 P={18—>aA
I.5—ab 2. A—bS
2. B—bB 3. S—abB
3 B—=b 4 B—ch
4 % g 3. B—=c
5 B —» bA 6. D—cD
6. A > S} 7. D=
8 D —dB}
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Bapunanr 15

Vi= 1S, B, A}, V1= {a, b},

P=|

hadB

>k

.5 —aA

A = bS
A > bB
B — aB

B—a

. A — b}

Bapuant 17

Vu= {5, A, B}, Vr={a.b, ¢},

P {

. S —=als

5 —» aA
A = bA
A —bB
B — cB

. B—=c

A —b!

Bapuanrt 19

V= {5 A, B}, Vr= {a, b. ¢},

P=A

e

.85 —aA

A — bA
A —CcA
A — bB
A—b

B —cB

B — c}

22

Bapuaunr 16
Vn=15,A, B}, Vr=1{ab, c},

P= |

AL

.5 —aB

B — bA
S—c

A —» cA
A —>cS
B — bB
B — b}

Bapuant 18

V= IS, A B}.Vr=1a,b,c

P={

T T

.S 5 aA

A — bA
A —» bB
B — ¢S5
A—b
B — bB
B—bj|

Bapuant 20

V= {5.A B}, Vr=1{a, b},

P |

1.
2.
3.
4.
5.
fr.

5 — aA
A — aB
A—a

B — bA
B — bB
B — b}

1
Is



Bapnanr 21 Bapuanr 22
V= {5, A, B, D}, Vr={a,b,cl, Vn=1{S8, A, B}, Vr= {a, b},
P=| P=

1. 5 —aA . 5 —aA

2. A—->bB 2.A—>a

I B> 3. A —aB

4. B —cD 4. B—bB

5.B—=cA 5.B—=b

6. D —abD 6. B — bA!

7. D - a}
Bapuanrt 23 Bapunant 24
Vn=1{5, A, B, C}, Vr={a, b}, Vu= 1S, A B}, Vo= {a, ¢ d},
P={ P=

1. § = aA 1. S —aA

2. 5 —=aC 2. A —aA

3. A—->DbB JJA—>a

4. B—bC 4. A —abB

5. B—b 5. B—>cA

6. C—aB} 6. A — dS}
Bapuanr 25 Bapnant 26
Vu=1{5,B,D, A}. Vr={a, b, c}, Vn=1{5.B, A}. Vr=1{a, b, c},
P={ P={

1. § > aA 1. 8§ —aA

2. 8 —aB 2. A—bS

3. A—aB 3. A —>DbB

4. B—-b 4. A->b

5.B—bD 5. B — c5}

6. D — cB}
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Bapuanr 27 Bapunanr 29

Vu=1{5,B,D, A}. Vr={a, b, cj, Vu={S.A B}.Vr={a, b, c},
P={ P=1

1. S —aB . 5 —aB

2. B—>DbA 2.B—b

3. A—cB 3. B—bB

4. B — bD 4. B — bA

5. D —aD 5. A—>cB

6. D—a b. S—a}

7. B —cB}
Bapwant 28 Bapuant 30
Vu=1{5,B, A}, Vr={a. b, c. d}, Vu={5.B,D A}, Vr={a, b, c.d},
P={ P=1

1. S —>aA I. S —aS

2. A—bS 2.8 > aA

3. A—bB 3. A—bB

4. A—b 4. B —cD

5.B - dB 5. B—c

6. B—d 6. D — dA}

7. B—cB

8. B—c)
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