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3.4 Hopmaana ¢opma Ha YoMcKkm 3a O0€3KOHTEKCTHU
rpaMaTuKu
Heka I' = (V,W, S, P) e 6e3konTexctra rpamatuka u L(T') # ().
Torasa 3a Bcako w € L(I') moske ma ce mocTpou IbPBO HA U3BOJI B
I'. TTox mbabGoumHa HA TOBa ALPBO IMe pazdbupame ILIKUHATA HA
Hali- ILJArMA I'LT OO ALPBOTO OT KOPEHA KLM JIMCTATA.

Onpenenenue 3.4.1 Eodna Oeskonmexcmua 2pamamura e npusedera
ese popmara HA Yomcku, axo npasusama U ca om suda A — BC
usu A — a, kamo A, B, C e W, a € V.

Teopema 3.4.1 Bcexu e - caoboden beskonmexcmen e3uk moxce 0a 0s-
de nopoden om bezxonmexcmua zpamamura 858 gopmama na Yomcru,
m. e. zpamamura ¢ npasuaa om euda A — BC, A, B, C € W wuau
A—=a,AecWaeV.

Jloka3zaremcTBo: Heka L e e-cBoGOmeH €3uK, mopomeH or Ges-
KOHTEKCTHATa I'PaMaTUKa

r=(V,W,S,P).
Ila mocTpouM ekBuBaJieHTHa rpamartuka [’ ma I ¢
F, = (V’ W” S’ Pl)’

KOATO € BbB Popmara Ha Yomcku. ToBa MOkeM na M3BBLPIIUM B
CJIeMHATA MOCJIEAOBATEIHOCT.

Haii-manpenm ormensMe BCuMuYkM Opasuia oT suma A — B, 3a
koutro A € W u B € W B P u ru HapudaMe NspeUuUYHU. 3a BCEKU
HETEPpMUHAJEH CUMBOJ A ma pasrienaMme MHOMKECTBATA,

UA)={A—-BeP|BeW}
nu NA={A—-weP|A—-w¢UA)}.

3amensame 3a Bcsako A € W, mEoskectBoTO U(A) € MEOKECTBOTO
OT IPABUIA

AA)={A—a| AL B u B—acN(B)
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[To-maTaTbLK BCUYKM ONPaBUIIa, KOUTO B OACHATA CU CTPaHA U-
MaT MOHE 1O ABe OYKBU, OT KOUTO MOHE €IHA € TEPMUHAJIEH CUMBOJI,
Ia HapedeM 8MmopuyH.

Ha Bceku TepMUHEAJJIECH CUMBOJI ¢, HOABABAIL C€ B JACHATA CTPa-
Ha HA BTOPUYHM IPABUJIA, CHLOIOCTABAME HOB HETEPMUHAJIECH CUMBOJI
A, u nobassame HOBO mpasuio B P’ or suma A, — a.

B pesynrar oT TOBa CHIOCTABAHE MOMKEM I3 3aAMEHUM BCAKO
npasuio ot Buaa A — w, w = X;Xs...X,,, € (VUW)* ¢ npasunoro
A — YY,...Y,,, kbaero

v — X; ako X;eW
1 A4, axo X;=a€V.

u HOBUTE mpaBuia A, — a, ako a € V e Oyksa Ha w. [la o3HaumMM C
W' MHO¥ecTBOTO OT cUMBOJU B W U HOBUTE CUMBOJU A,.

Ila mapedeM cera BCHYKM OpaBuia B P’ mpemuunu, ako B mac-
HaTa M CTpPpaHa WMa ITOHE TPpU HETEPMWHAJHU CHUMBOJIN. BCﬂI{O
TPETUYHO IPABUJIO MMa, BUIA

A— B1Bs..B,,, m>2, B;€ w'.
SaMeHHMe BCHUYKU TAaKNBa HpaBI/IJIa C HpaBI/IJIa OT B oA
A — B1Cy, C1 = ByCy, ..., Cpy3 = By 2Cpy 2, Cpy 2 = By 1By,

u nobasame B W' mosure cumsosm C,Cy,...,Cyp, o.

Hauuna mo xoiito o6pasysaxme P’ u W', npespbma mposep-
kata, ue L(T') = L(I') B mecHO caMOCTOATENHO yIpaKHEHUE. 4

Ilpumep 3.4.1 Herka ' e rpaMaTura, MOpOOEeHA OT IPABUIIATA
S — A|ABA, A — aAl|a|B, B — bB|b.

Torasa U(S) = {S — A}, U(A) = {4 — B}, U(B) = 0. 3amename
U(S) ¢ S — aAla|bB|b, a U(A) 3amename ¢ A — bB|b. Taka caen
I'LPBATA CTBIKA MMaMe CJIEIHUTE MPABUIIA

S — ABA|aA|a|bB|b, A — aAl|albB|b, B — bB|b.
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IloGasame mpasunara A, — a u Ay, — b 3aenu0 ¢ mpaBuIaTa
S — ABA|Ay,Ala|AyBlb, A — AgAla|AyBlb, B — AyB|b.

Ha rperara crboka 3amename mpasuioro S — ABA ¢ mpasuiara
S — AC;, C; — BA u Taka nosydasaMme OKOHUaTeJHO 3a P’

S — ACl|AaA|a|AbB|b, A — AaA|a|AbB|b, B — AbB|b

Ay —a, Ay = b, C1 > BA

WI = {Sv A737C7 Aa,Ab,Cl}-

JIema 3.4.1 Axo I' e beskonmerxcmna zpamamura 8se fopmama Ha
Yomexu, mo marxcumarnama 0saxcura wa oyma 8 I', koamo moxce da
ce usgede om 0spao ¢ dsabowuna p e 2P 1. O

Teopema 3.4.2 Csuecmsyea efexmusen arzopumsm 3a Yycmaro8A8a-
ne daau dadena beskonmercmua zpamamura I = (V, W, S, P) nopaxcoa
npasen ezuxr, m.e. daau L(T) =0 usu we.

Jloxka3zarenctTsBo: Hali-manpen, ako B P uMa OIpaBUIO OT BUIA
S — &, To Torasa ouesmmuo L(T') # ().

B cayuas koraro S — € ¢ P, ce nocTposBaT BCUYKM AbPBETA
Ha W3BOJX C qbiabouwmna paBHa HA |W|. AkO HUTO emHO TakOBa IbLP-
BO HE mOpaXKOa ,HyMa, OT TEPMUWHAJHN CUMBOJIN (T.e. IMa IIOHE €OUH

auct, Koiito e merepmunaien cumsoda), o L(I') = (), a 8 npoTusen
cayuait L(T') # (). O

IloxkaszarecTBOTO Ha JIEMAaTa CJIel[Ba HEIOCPEACTBEHO OT TOBA,
uge I' e BB popmara Ha HYoMcku.

Teopema 3.4.3 Axo L e beskonmexcmen e3ukx mo cCsuLecmseysam ec-
mecmeenu wucaa ly uly maxa, we ecaka oyma w € L, 3a xoamo |w| > 1,
Moxuce 0a ce npedcmasu 858 8uda W = UVZLY KAMO:

(1) Jvzz| <l

(i) Jva] > 1;
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(i31) 3a ecaxo yano i, wv'zz'y € L.

IMorxa3zarenctBo: Hera L\{e} e e3ux, moponen or Ge3KOHTEKCT-
mata rpamaruka ' = (V, W, S, P), kosaTo e BLB popmara Ha JoMCKM.
Ila momosxmm n = |[W|uly =2" 1 Iy =2" nmera w € L ¢ |w| > 2" L.

Ia osmaunm ¢ II MakcuMaIHENA, 10 ILKUHA, ILT B €IHO IbLP-
Bo Ha m3Bom 1 Ha w. Twoit karo I' e BbB dpopmara ma Yomcku u
|w| > l; caenmsa, ue mbrar II uma moseue ot n + 1 BBL3AU, OT KO-
WTO TOYHO €O0VH € TePMWHAJECH CHUMBOJI. HO TOraBa H me MUHaBa
mpe3 nBa Bpbxa Ny u Ny, 03HAUEHU C €OUH U CLIIM HETEPMUHAJIEH
cumon A. Jla mpuemem, ue Ny e mo-6sm30 or Ny 1m0 KOpeHa HA
IbLPBOTO, & aKO MMa HOBEYe TAKWBA OBOWKM BL3JM, U30MpaMe Ta3n
3a KoaTo N7 e Hali-maJjede OT KOpPEHA.

[Torexe Il e mMakcuMmaJjieH, TO Ta3W HETOBA YACT, KOATO € B
IBHLPBOTO C KopeH Nj me e MakCcuMaJieH moanbT. KTo 3amo aniabo-
yuHATa Ha TOBa mOoOAbLPBO 17 Ha T me e He mo-roaaMa ot n + 1.

Ciie 1oBATEJHO MO YKAa3aHOTO MONIABLPBO OT A MO:Ke na ce u3-
Bene myma B ' ¢ mbinkmEA He moBeue or 2. Heka mampumep wp e
mogayMma, KOATO ce m3Bexma or Ny T.e. OyKBUTE M Ca JIMCTA HA
HALIETO MOANLPBO U ciaenoBaTedHo |wi| < 2" u A | w;. Heka T) e
monabpBo HA 17 u T ¢ kKoper No 1 2z € AyMa OT TEPMUHAJIHU CUMBO-
au, u3Benena or N, upe3 T,. ToraBa Moke ma HaIWUIIEM W[ = VZI,
KAaTO ¥ U T HE MOraT €IHOBPEMEHHO Ha Ca € Thi KaTO I'bPBOTO Ipa-
BuUJIO B u3Boaa A |= wy Tpabsa ma e or Buna A — BC, cienoBaTesno
|lvz| > 1. IloHeke wy e mogAyMa Ha w CIENBA, Ue W = UW1Y = UVZTY.
Ciie 10BATENHO CBHIECTBYBA, U3BOILT

S = w = wuvzzry, 3a KOUTO

S E uldy = wAzry = w, kbmero |vzz| < ls.

Ot mocnenmara cxema Ha u3Box ciaensa, ue A = vAz | vzx. Cue-
MOBATEJHO 33a BCAKO ¢ > 1 me mMmame

Al v Azt = olzat re.  w'zzly € L.
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Teopema 3.4.3 MOke ma ce WIIOCTPUPA C TOMOINA HA CJIETHUS
qepTex.

Pur. 3.4.1

Teopema 3.4.4 Cruecmaeysam KORMEKCMHY €3UUYU, KOUMO He ca bes-
KOHMEKCMHU.

Joka3zarenctBo: [a pasraenave esura L = {a"b"c"|n > 1}.

B mauasoTo Ha Ta3u raasa ce yOenuxme, Ue TOUW € KOHTEKCTEH
esur (Bwx L(I';) B Ilpumep 3.1.1). Ila ce ybemum, de TOi He e
OE3KOHTEKCTEH.

Toit kaTo B L uMa IyMu ¢ TPOU3BOJIHO TOJAMA IbLIGKAHA, AKO
nonycueMm, ue L e Ge3rornTekcTen, To or Teopewma 3.4.3 ciuensa, ue
CBIECTBYBAT umMcia [; u lp Taka, 4e BCAKA AyMa w ¢ |w| > [y, ce
IpeacTaBA BLB BUJAA W = WUZTY U 3a BCAKO i, uv'zrly € L. Cieno-
BATEJTHO

wlzzly = a'bte

Ot TOBa paBeHCTBO cienBa, ye OYKBHATE BLB U U T HE MOTAT
na ce pasnmuasaT no Mexny cu. Ot |vz| > 1 caensa, ye Moxke na
ce uzbepe i Taka, 4e TOPHOTO PABEHCTBO Ia Ce HAPYIIW. O

Teopema 3.4.5 Cruecmeysa arzopumsm 3¢ YCMAHOBAEGHE Ha TOBG
danu dadern OE3KOHNMEKCEN e3UK € KPaeh Uil He.
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Hoka3zarencrBo: Or Teopema 3.4.3 cnemsa, ue L = L(I') e
0e3KpaeH TOYHO TOTaBa, KOTAaTO CBHIIECTBYBa mAyMa w € L, 3a KoATO
lw| > 13 = 277! xpmero n = |W|. Heka I, = 2" u wy e maii-kpaTkaTa
nyma B L, 3a roaTo |wo| > l1. [le morasem, ue |wo| < I + l2. Ila
momycHeM, de |wy| > l1+Iy u cnenoBaTenHo L HAMA KyMU C IbJKAHA
Mesxay l1 u ls. Ot Teopewma 3.4.3 cnensa, ue wy = uvzay u uzy € L.
Ho w,z,u u z morar na ce uzbepar Taka, 4e ILIDKUHATA HA VZT A
He e mo-royama ot le.(3amo?) CiemnoBarenno

luzy| > |wo| —l2 > 1y,

KoeTo nmporuBopeun Ha u3bopa Ha wy. OT Tyk caensa, ue [ < |wp| <
Iy +1s.

Cera aaropuThbMbT 33 PENIABAHE HA BLIPOCA 33 TOBA Hajau L
€ KpaeH, Cé CLCTOU B MOPaKIAHETO Ha BCUYKKU AyMU B [ ¢ O'LILKUHA
MexRny [1 u l; + 9 1 B 32aBUCUMOCT OT TOBA MAJI UMa TAKUBA IyMH
WM He Ce AaBa OTrOBOP M Ha BBLOPOCa maau L e KpaeH mium me. LI

3amaumn
1. Ila ce mpuBene BBbB popmara Ha YoMCkM rpamarmiara, KOATO
mopakaa e3uKa:
a) Ly = {a™"c™ | n,m > 1};
6) Ly = {a™b™c™ | n,m > 1}.
2. Ila ce npuBene BbB ¢popma HA YoMCKH, rpaMaTUKaTa C IPABUJIA:

S — A|ABC, A — aA|a|C, B — bAblab, C — abcCl|c.

3. Illa ce mokaske, ue e3ukbT L He e GE3KOHTEKCTEH:

a) L={a"b"c? | n>m>p>1}

6) L = {ww'w | w € {a,b}*,w’ e w, Hanucana B o6paren pexn.}
4. Ila ce moraske, ue ako Ly u Lo ca Ge3KOHTEKCTHU e3umu, TO Oes-
KOHTeKCTHU ca u e3urnure LiLo u L1 U Lo.
5. Hera L e Oe3xoHTekcTeH e3uk U ¢ : V* — V* e xoMopodusbM.
Ila ce mokaske, ue (L) e DE3KOHTEKCTEH €3UK.



