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Mycts G =< {(,)},{S}, P >, rae P cocrout u3 cnegytowuii npasun:

S —(S) S—SS S—e

NnopoXAAEeT A3blK MPaBUJIbHbIX CKOBOYHbIX nocne,qoaareﬂbHocreM“.

J110byto KOHTEKCTHO CBOBOAHYIO rPAMMATUKY MOXHO MPUBECTA K HOPMAJIbHO
¢opwme [peiibax, T.e. k popme rge CoaepaTcsi TONLKO NPABUIA CIEAYIOLYUX
BUZOB:

P—e€ P—a P — a@ P — aQR

Jltobori perynsipHblii si3bik 6€3 MycToro c08a MOXeT bbiTb 3agaH Kak A3bik KC
rpamMmMaTUKN TOJIbKO C MPaBUIaAMN;

P—a P — a@

— —_ = = >yt
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nepexognm K NCHNCAEHNO

Onpegenexne

BasoBas kaTeropmanbHasi rpammatuka ectb Tpoiika (X, N, R >), rae :
@ > n N — npou3BO/IbHbBIE HEMEPECEKAOLLNECS MHOXECTBO
@ R(€ N) — npon3BonbHbIfi HETEPMUHAMIBHBIA CUMBON
@ > — Npou3BOJIbHOE KOHEYHOE buHapHoe oTHoweHne > C X x Tp(\, /), rae
Tp(\, /) nnaykTneHo onpegenstowymincs Habop kateropuii
(nanpumep: p/p unn p\(p/q))
SA3bik, NOpoXaaemblii 6a30BOl KaTEropmanbHON FrPamMMaTUKOl, ONPeaenseTcs Kak
MHOXECTBO BCEX HEMYCTbIX C/AOB a;...d, B andasnuTte ¥, Ansi KOTOPbIX CyLECTBYET
TaKue TUNbl Py, ..., Pp, H4TO ANsA Nt06Oro i < n BLINOMHSAETCS p; > a; N CEKBEHLMS

p1..-Pn — R BbIBOOMTCA B NCHUCNEHWN CO CXEMOI akcuoM p — p, rae p € N n
npaBuaamMu:

N>A TBA—C TBA—=C TMN—oA
M(A\B)A — C r(B/ANA — C
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B ganHom ucqucnenun soisogutcs p/p, p, p, p\(p\ p) — p:

p=p p—p
p—p p,pP\P—PpP
p.p;P\(P\P)=>p  pP—p
p/p:p,p,P\(P\P) = P

v
Teopema

Ans noboro koHTEKCTHO-CBOOOAHOrO s3biKa (6€3 MycToro cnoBa) cyLjecTByer
6a30Basi KaTeropuabHasi rPaAMMAaTKA 33[30Last JAHHBIN S3bIK.

[lokazaTenbCcTBO.

Bo3bmém rpammatuky B chopme [paitbax G n gns nroboii Oykebl a gobasum B >:
e (a,p) ecnu npasuno P — a bbio B G
o (a,p/q) ecnn npasuno P — aQ 6biio B G
e (a,(p/q)/s) ecnu npaeuno P — aSQ 6bino 8 G

p N
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Onpegenexne

Byaem HazbiBaTh 6azoByto kaTeropmanbHyto rpammatuky G = (X, N, R, >)
6a30BOI KaTEropMaNbLHON rPaMMaTNKON C OfHO3HAYHLIM NMPUCBOEHMEM TUMOB,
€C/IN OTHOLUEHUE D> (DYHKLMOHANBHO.

Onpegenexne

Byaem HazbiBaTh 6azoByto kaTeropmanbHyto rpammatuky G = (X, N, R, )
6a30B0ii KaTeropuanbHOU rpaMMaTUKON ¢ < k NpMCBOEHMEM TWMNOB, €Cin OO
OykBe NpuCBOEHHO He Donee k KaTeropwii.

@ JTtoboli KOHTEKCTHO-CBODOAHDIN A3bIK siBNsieTC 0bpa3oM romomopdunsma
HEKOTOPOro A3blKa, 3afaHHOrO D6a30BOl KaTEropnanbHON rPamMMaTUKOl C
OfHO3Ha4YHbIM NpucsoeHmem Tunos. octatouno "cknents" Heobxopumbie
Oykebl [y

o Bonee Toro, rnybuHa Tuna B Takoii 6a30BOI KaTEropuanbLHOR rpaMmMaTmKe
MOXeT ObiTb orpaHudena (dpopma IMpeiibax).

o bazoBbie kaTeropmanbHbie rpaMMaTUKK C OLHO3HAYHBIM MPUCBOEHUEM TUMOB
nmetoT ofgHy "crenenb cBobogbl"MOMUMO KoNMYecTBa OYKB.
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[ pamMmaTuKM 1 nx MecTo
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Byx [OCTAaTOYHO

Teopema

Ansi noboii koHTekcTHO-cBObOZHOIO si3biKa L (C X*) cywecTByer
KaTeropuasabHas rpaMmMaTika ¢ AByMms npucsoeHnamu G ¢ TEpPMUHANAMU U3
Y x N u romomopepusm h: ¥ — (X x N)* takoe, uyto h(a) = ay ... ap:

o h"Y(L(G)) =L

[Mpumep

Paccmotpum rpammatuky:

abp arp/p acp\p

Torpa rpammatuka :

ar(p/r)/a avt
bet\((p/p)/r) beq
c>qg\(t\(p\p)) cor

3apa€éT a3bik (abc)*.
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Anroputmunyeckme sonpocbl anss KC rpammaTuk

Ons KC rpammaTuk Hepaspelwmmel Cnefytoume anroputMmmyeckue npobnemsi:

o L(G)=L(G)

o L(G)NL(G)Y=10
o L(G)=T*

o L(G) - perynsipHbiii
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Pacno3sHaBaHue no cnoxxHoli rpammMaTike

He cywecTByeT anroputma, no3BossitoLero no npon3BosabHO
KOHTEKCTHO-CBODOAHOI rpaMMaTuKe y3HaTb, CyLyeCTBYET s 6a30Bas
KaTeropuasibHasi rpaMmMaTuka IKBuBaneHTHas G.

Teopema

He cywectByet anroputma, no3sonsitoLero no npon3BobLHON KaTeropuanbHoi
rpaMmMmaTuke C AByM=A NMPUCBOEHNAMU TUTTOB y3HaTb, CyLL[ECTByeT Jin 6330535]
KaTeropuasbHas rpaMMaTuKa ¢ OHO3HAYHbIM NPUCBOEHUEM TUMOB
2kBuBaneHTHas G.
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Y710 npoucxoanT B APYrux ncHnciaenns skeneaneHTHoix KC

rpaMMaTKam

Teopema

Knacc a3b1koB, nopoxgaemeix rpammatukamu Jlambeka, coBnafaer ¢ Kaaccom
BCEX KOHTEKCTHO-CBOBOAHBIX 513bIKOB O€3 MyCTOro C/10Ba.

Teopema

| A,

s Bcsakoii KOHTEKCTHO-CBOBOAHOI rpamMmaTuku 6e3 e-npaBuna CyLjecTByeT
SKBUBAJIEHTHASI KATErOpnasabHas rpamMmatuka Jlambeka, B kOTOPOIi Kaxgoii bykse
asnchaBuTa NPUCBOEH POBHO OAUH THII.
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[MpeactaBnenne 6a30BbIX KaTeropuanbHbIX rPamMMaThK B

Buze rpada

OkasblBaeTcst yaobHO paccmaTpuBaTb FpaMMaTuiKy B BUAE OPUEHTUPOBAHHOMO
rpada:

Onpegenexne

Bepwmtbl rpacda — MHOXECTBO NpUMUTUMBHBLIX TUNOB V' = Pr, cywiecTsytoT aga
Tuna pebep E = LUR: plg < Jdae X : p— AgBaC, roe A, B, C € Pr*,
pRg < dae X :p— AaBpC, rone A, B, C € Pr*.

InybuHoii pebpa plq, 3apanHoro npasunom p — AgBaC, bygem Ha3biBaTb ANnHY
B.
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Teopema Maiixunna-Hepoyaa

Teopema

Asbik L C ¥ aBisieTcs aBTOMAaTHbIM TOrg4a v TOJILKO TOIAAa, KOr4a MHOXECTBO
{C{r)(y)b/ € Z*} KOHEYHO.

S3bik a"b" He ABNAETCA perynspHbiM.
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VcnoBue perynsipHOCTH A3blka

Teopema

[pwn ycnosum otcytctBusi 6becnonesrbix Tunos. Ecan B rpaghe 6a3oBoii
kaTeropuasbHo rpammatuku G CylecTByer:

® Uukn c nepexogom rnyburel > 2.

o [Ipocroii yukn, mensowmii opueHtauymto (ectb n L, u R pébpa).

Torga si3bik L(G) He siBAsieTCS aBTOMATHBIM.

@ f3bik ¢ npucsoerusmu a> (R\(R\R)), b> R - He siBnsieTCs aBTOMATHbIM.

@ S3bik ¢ npucsoeHusivmn at> (R\p), b>(R/p), c> p - He siBnsieTcst
ABTOMATHBIM.

o [laHHas Teopema He SBNSIETCS KPUTEPMEM Kak BUAHO u3 npumepa: at (p/p),
b>(R/R), c>(p\R), c>(R\p), d> p.
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Vcnosus perynsipHoctu gnst BKIOMT:

e Paccmotpum mHoxecTBO 1oB {b"} n 3aMeTuM, 4TO MHOXECTBaA NPaBbixX
KOHTEKCTOB AaHHbIX CJIOB OT/INYHBI.

@ Paccmotpum mHoxecTBO cnos {a"} n 3aMeTnM, 4TO MHOXECTBA NMpPaBbixX
KOHTEKCTOB JAHHbIX CJIOB OT/NYHBbI.

e Paccmotpum mHoxecTBo cnos {(ab)"} n 3ameTuM, 4TO MHOXECTBA MpPaBbiX
KOHTEKCTOB JAHHbIX CJIOB OTJINYHbI.

Teopema

Lns moboii BKIOIT ¢ oginm geneHnem pa3pelumma 3a4aqa peryasipHoCTu.
Bonee toro gocratoyHo beictpo.
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3apaya: Mycts gan knacc rpammatuk. UV nyctb rae-1o ectb kakas-to
rpaMMaTukKa JAaHHOrO A3blKa, Mbl €€ He 3HaeM, HO MOCTEMNEHHO LWar 3a Larom
noJsly4aem CN0Ba U3 A3blKa JAHHOW rPAMMATUKM.

Bonpoc: Moxem nu Mbl NOHSATH KakKol s3bIK Mbl Nony4aem?

[Mpeanonoxum, 410 KAAcc rpaMmmaTnk G COCTOUT TOJILKO U3 NPaBua S — .
O4eBugHO, HTO MHOXECTBO S3bIKOB 33[aHHbIX AAHHBIMU rPaMMaTUKAMU
COLEPXKUT MPOU3BOJIbHBIE KOHEYHBIE S3bIKU U TOJILKO ux. [osoxum

¢ Ups1 ()% — (G) rakas, uto ¢(a1,...,a,) = G, rae G - rpammatuka c
npasunamn S — oy ... S — a,. 3amMeTuM, 4TO PyHKUMA OHEBUAHO BbIYUCIAMA.
Bbonee Toro 3ametum cnegyrolee CBOACTBO:

o Ecan mbi 3achukcupyem npon3BosibHyO rpaMMaTuKy U3 ONUCAHHOMO KJacca v
B obom nopsigke bynem nogaBats C0Ba U3 JAHHON rpamMMaTUKU, TO
3HayveHue ¢ byaeT oTIMHaTbLCA OT BbIOPAHHON rPaMMAaTUK TOMLKO Ha
KOHEYHOM KOJINHECTBE BXOAHbIX HAOOPax CJIOB.
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Cnacnbo 3a BHuMmaHune!




