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O CYIIECTBOBAHUU MMOPOXK/JAIOIIIEN
KC-TPAMMATHUKU AJIsI IPOU3BOJIBHOM JIMHEMHON
JUO®AHTOBON CUCTEMBI

J1. 7K. Kor3yH

B pa60Te JoKasblBaeTCdA cylniecTBOBaHUe KOHTeKCTHO—CBO60,H—
HOTT rpaMMaTUKN 1 TepMI/IHaJIbHOﬁ LEToYKH, MOPpOoXKIAKIUX TIPpO-
M3BOJIBHO 3aJaHHYIO CUCTEMY JTHUHETHBIX ,HHO(baHTOBLIX ypaBHE-

mutt (JIY).
§ 1. BBenenue

B nmamnnoit crarbe moa cuctemoii JIJIY MBI HOHUMaeM CUCTEMY JIMHEH-
HBIX ypaBHeHUil ¢ mejbiMu KoahdUInueHTaMu, pelieHns KOTOPOH ULy Tcs
B MHOXECTBE HEOTPUIATEJIbHBIX Tesbix uncesn Zy = {0,1,2,...}. JIse
cUCTeMBI Dy/IeM HA3LIBATH SKBUBAJEHTHBIMHU, €CJIU 110 PENICHUAM OIHOM
CUCTEMBI OTHO3HAYHO ONMPENEJIAIOTC PellleHrs BTOPOi U Ha0OOPOT.

B paGore [1] onuchiBaercs MeTom IOCTpOeHU: HEKOTOPOI cucTeMbl
JITY no npoussosbroit KC-rpamvaruke G = (N, X, P, S) u nenouxe
r € ¥*. Takasa cuctemMa umeeT BUM:
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3nech S — HavasbHbIl HeTepMuHas rpamvaruku (G, H 4 — MHOXeCTBO

HOMEDPOB TE€X NpaBUJI TpaMMaTUKU, B JeRoit yacTu KOTOPBIX HaAXOAUTC:
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nerepmunan A (bopmansno Ha = {i | p; = (A — a),p; € P}), a cuyr —
YHCIO BXOXKAEHUN cumBosia U (TepMHHAJ WM HETEDMUHAJ) B HPaBYIO
YacTh OpaBuja pg, a by — UNCJIO BXOXKACHUN a B MENOYKY 2.

B [2] ator MeTon mosyunsi hopmasbioe obocHOBaHe Ha OCHOBE Ha-
JIAHCOBBIX COOTHOIIEHWH B /lepeBe pasbopa menodku z B rpammartuke G.
ITpu »1om rpammaruka (G HasbiBaeTca nopodtcdaroweti, a TMOCTPOEHHAS
cucrema D(G, z) — accoyuuposarnod.

Eciu msBectno, kax mo KC-rpammaTuke MOCTpOUTH accoIMUpPOBaH-
Hyto cucremy JIJIY, To BechMa ecTecTBEHHBIM CTAHOBUTCH BOTpOC 06 aHa-
sze obpaTHOMN 3a/a4M — MOYKHO JIU HaliTh Takylo rpammatuky G u Te-
NOYKY Z, Jjid KOTOPBIX MPOU3BOJLHO 3ajaHHas cuctema D : Af = d
SBJIAETCS ACCOMMUPOBAHHOIN.

B aroii paboTe MBI HccIeIyeM cileiyTolue BOMPOCH mogobHoll 3amaun:

1) cymecrByeT M HOpoXKAaoliasd TPAMMAaTHKA;
2) eOUHCTBEHHBIM JiM 06PA30M OHA ONpPEIesIAETC;

3) Kak HOCTPOUTH MOPOKIAIONUIYIO TPAMMATUKY.

OxkasbiBaeTcs, 94To AJ1d HpousBoJbHol cucrembl JIJTY nopoxgaiomasn KC-
rpaMMaTHKa BCEr/Ia CYIIECTBYET, TOUHEe BCETIa MOKHO HANTU TaKyio Ha-
py (G, z), KoTopas MopoXkIaeT »KBUBAJEHTHYIO AaHHON cuctemy JIJIV.
OnHako eIUHCTBEHHOCTH He TapaHTupyercs. Ilpm 3ToM CcOOTBETCTBYIO-
Hyro rpaMMaruky u Ienodky ((G,z) Bcerma MOXKHO IOCTPOUTH ABHBIM
obpazom.

Tepmunojiorus u obo3HAYEHU A, TPUMEHAEMBIE B CTATHE OTHOCUTEIHHO
06beKTOB Teopuu GopMasIbHBIX A3BIKOB, COOTBETCTBYIOT [3].

§ 2. IlogroroBuTeNbHBIE COOOPaAKEHUSA

Ilycrb mana mpousBosibHAA cucTeMa [ JIMHEHHBIX AMO(DaHTOBBIX yPaB-
HeHUil:

A¢=d. (2)

3nmech A — mesioumciiennaas m X n-mMaTpuna KoaddunuenTton, { € Z —
BEKTOP HEM3BECTHHIX, d € 7™ — BeKTOpP MpaBBIX YacTei.
O6osnaunM depes S = S(D) MHOXKeCTBO peleHuit 3TOH CUCTEMSL, T. €.
S(D) = {&] A¢ = d}.
Kak usBectHo [4], MHOXecTBO S MOXKHO onucaTh ¢ IOMOIIbI0 6asuca
Tunnbepra:
S=H+ L(B), (3)
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rne H — KoHedHOe MHOXKECTBO MUHUMAJILHBIX YaCTHBIX pellieHnii cucre-
Mbl (2), B — koHeunslii 6asuc Mmibbepra, KOTOPLIH ompenesseTcs eanH-
CTBEHHBIM 06Pa30M KaK MHOYKECTBO MUHUMAJIBHBIX pelieHuti omHOpoaHOi
cucremst s (2), a L(B) — nuHelinas HeoTpuuaTe bHas HeJTOIUCTEHHAS
KOMOMHAIUSA 3/IEMEHTOB U3 B.

B cuiy aToro BosMoXHBI 3 cuTyanuu: Jqubo cuctema I) HecoBMecTHa
(H = 7), mubo umeer Koneunoe yuciio pemennii (H # 7, B = 7), aubo
MHOXecTBO perienuit 6eckoneuno (H # 7, B # 7).

§ 3. OcHoBHasg TeopeMa

JIEMMA 1. Ecin cucrema (2) HecoBMeCTHa, TO B KadecTBe HOPOIKIAI0-
melf rpammarnkn MoxHO B3Ate G = (N, X, P, S), rie MHOXecTBO HeTep-
munajoB — N = {S}, MHOoX)ecTBO TepMHHAJIBHBIX CHMBOJIOB — % = 7,

MHO2KE€CTBO IIpaBHJT P rpaMMaTHKHU OHpPEAeJIAECTCs KaK1 N

51 : S— S5
&n S— 9,

HEeTepMHUHAaJT S — navaapHBIH cuMBoJ. B kadectse HOeHo4YKH ¥ 56p6TCH
nycras fnenodka €.

JJOKABATEJILCTBO. Ecnu cucrema necoBMecTHa, TO OHa KBUBAJICHTHA
ypasuenuio 0 = 1. Tlocyiegree MOXKHO Tepenucarh CJAEAYIONUM 06pazom:

G-y =1,
i=1 i=1

Corsacuo (1), moctpoeHHas B ycJI0BUM JeMMBI rpaMMarika G U [eNoYKa
Z NOPOXKIAloT JaHHOe ypaBHeHue. O

JIEMMA 2. Ilycrs cucrema (2) HMeeT KOHEYHOe YHCJIO DELIEHHH, T. €.
B =7 H = {h',h? ... h™}. Torma B KavectBe MOpoOKAaiomei rpam-
Marnkn MoxkHo B3arh G = (N,X, P, S), rie MHOXeCTBO HETEPMHHAJIOB

IBJ:LCCL " JaJjiee Npyu ONnUCaHUU IMpaBUJI nopomnalomeﬁ rpaMMaTHUKHN CJIeBa 4Yepes
ABOCTOYHNE YKA3bIBAOTCA COOTBETCTBYIOIINE IEPEMEHHBIC accouunponaﬂﬂoﬁ CUCTEMBI.
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— N={S, Ay,..., A, }, MHOKECTBO TEPMHHAJIBHBIX CHMBOJIOB — % = 7,
MHOXKecTBo npaBuji P onpenejistercst kak:

hl Al ht
Y1 S — A121A2§ .. .An:
e h h
Y2 S — ATV A AR
AT AT "
Ym S— AUV AY LA (5)
51 : A1 — €
52 : AQ —> €
& A, — e,
HerepMHHAJI S — HadYaJIGHBIH cuMBoJI. B kadectBe menodkm x bepercs

nycras: nenodkKa €.

JJOKABATEJLCTBO. [lyers G — rpammatuka u3 ycjioBus jemmbl. Co-
riacHo (1) accoruupoBaHHAasA CUCTEMA MMEET BUI:

Yy =1
j:l
&—thyg, i=1,2, n

Taxk Kak pelieHue UMETCA B HEOTPUIATETHHBIX TEJBIX U B CHJly 1-T0 ypas-
HeHU#A 9TOl cucreMsl HosyvaeM, 4to y; € {0, 1}. Bouee Toro, econ y;, = 1
J71A HEKOTOPOro jo, 10 ¥; = 0V j # jo. Takum obpasom Jo6oe peurenne
acCONMMUPOBAHHON CHCTEMBI UMeeT BUI:

(Y1s -3 Ujor - s U €1y o &n) = (0,00, 1, .., 0, A0 . o)

n naobopor. Taxum obpasom, & = hl°. A a10 comnamaer ¢ (3) npn
B=7.0

JIEMMA 3. Ilyers cucrema (2) umeer 6ecKoHeIHOE YHCIJIO PENICHUH, T. €.
H={h" A% ... h™}, B={b',b% ... b'}. Torga B kagecrBe mOpox1aio-
e rpammarnkn Moxuo B3tk G = (N, X, P|S), e MHOXKecTBO HeTep-
munajgoB — N = {S, Ay,..., A, }, MHOKECTBO TepMHHAJIBHBIX CHMBOJIOB
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— X = 7, mHOXecTBO npaBu P onpenesnsiercs kak:

1 1 1
wo o S Al Al
Y2 S — AilAgz o Z"
Um 1 S — AN AR AN
nor S—SAPAR Al
1 S—>SATAN Al (6)

1 1 1
4 - S—ssAnab A
51 : Al — e
52 : A2 — €
& A, — e,

HETepMHuHAaJT S — nHavaJpHBIH cuMBoJ. B kadectse HOEHO4YKH X 66p6TCH
nycras nenocdka €.

JJOKABATEJIbCTBO. AcconmuupoBaHHas CUCTeMa IJId 3TOW TpaMMaTUKN
uMeeT BUI:

m

m l l
Syt > = =1 = y; =1
j=1 k=1 k=1 =1

m ., 1
Ei: Zh{y]—kbezk, 2'21,2,...,77,
j=1 k=1

J

IMockonbky y;, = 1 mua mekoroporo jo, 10 y; = 0V j # jo, a 2z —
POM3BOJILHOE HEOTPUIATEILHOE TIEJIOe, TO JII0B0E ee PellleHre UMeeT BHUI:

(yla"'ayjoa"'aymazla'"azlag.la"'agn.):
:(0,...,1,...,0,2’1,...,21,]1{0,...,h'Z.LO)

, l
u naobopor. Takum obpasom, & = hi® + > b¥z,. A »10 comnamaer
k=1
c(3).0

N3 nemm 1-3 u 3amedanus B KOHIE §2 cjelyeT OCHOBHAMA TeopeMa
JaHHOW PabOThI:
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TeoPEMA 1. Jlrs npomspossHo# cucremst JIJIY Buga (2) cymecrByer
AKBHBAJIEHTHAS CHCTEMA, ABJISIONAACH ACCONMHPOBAHHON JIJIA HEKOTO-
poit KC-rpamvarukn G u tepMmunajbHol nenodku x. Ilpu aTom moxHO
BEIGpATh MHOXKECTBO TEPMHHAJIBHBIX CHMBOJIOB (2/ipaBHT L) IIyCTHIM, &
r=e.

CnenctBuUE. llopoxnatomas rpammaruka G u TepMHHAJIBHAA HENOYKA
x JJIs Ipon3BoJIbHO cucrembl JIJIY onpenensrorcs, Boobie ropopsi, He
€/IMHCTBEHHBIM 06pa30M.

JOKA3ATEJLCTBO. Ilycts G = (N, X, P,S) u z € ¥*. Jlonyctn Takxe,
uro wau X # 7, unm & # e. Torma MOXHO MOCTPOUTH ACCONMMUPOBAHHYIO
cucremy D(G,z) no (1). CoryacHo Teopeme [Jisi 5TOH CHCTEMBI Cyllie-
crtByer mopoxkpgatouas rpammaruka G = (N,?7, P, S) u 2’ = e. Takum
obpasoM, ecTb 1o Kpaiiteii Mepe nBe pasnuunste napsl (G, z) u (G')2'),
MOPOKIAIOIINE KBUBAJIEHTHBIE CUCTEMBI. O

BaMeTI/IM, 4710 JeMMbl 1-3 He TOJbKO JOKAa3bIBAIOT CYIIECCTBOBAaHUE
HOpO}K,)IaIO]_LIeﬁ I'paMMAaTUKH, HO 1 [MO3BOJIAIOT ABHO €€ IIOCTPOUTDL.

3akJwodyeHue

IIpennaraemsle B jemmax 1-3 npenjiaraeMble BapUaHThl TOPOXKAtomIed
rpaMMaTuKn TpebyioT 3HaHusA MHOXKecTB H u B, 1. e., 110 cyTu nesa, re-
pell MOCTPOEHUEM TPaMMAaTUKHW HEOOXOAMMO PENIUTh COOTBETCTBYIOIILYTO
cucremy JI/IY. Omnako clieficTBUE MO3BOJIAET HANEATHLCI, UTO IJIs 3a-
IaHHOM CUCTEMBI CYIIECTBYTOT TOPOKAAIOINIAS TPAMMATUKA, MMTOCTPOEHNUE
KOTOpPO#t He TpebyeT SIBHOTO HAXOXKIEHWs pelieHuii. DToro, Kak Kaxker-
csA, MOXHO JOOUTLCS BO-TIEPBBIX, 34 CUET YBEJWYEHUS TEPMUHATIHLHOTO
asibaBuTa n HoJiee CJIOKHONW TEPMUHAIBLHON TEMOYKN X, a BO-BTOPHIX, 3a
cder Gojiee “U3ONIPEHHBIX” MTPABWII TPAMMATUKY, TTO3BOJIATONINX CTPOUTH
GoJiee CJIOKHBIE JTepeBbi paszbopa.
Boawiott narepec npenacrasiisier coboli 3aaua HOCTPOEHUA TOPOKTa-
foreff TpaMMAaTUKU IJ1d ClEUaIbHBIX 9acTHBIX Buaos cucteM JIJTY, oco-
GeHHO, ecJIn IPHU 5TOM He TpebyeTcs NpeaBapUTeSIbHO HAXOANTH PETEHNM .
Tak, nanpumep, B pabore aBropa [b] Takue rpaMMaTuku OblLIU HaliIeHbI
n n

JUls ypaBHEHUsA BUJA: » & = p . d;y; +b, 9T0 B CBOIO 0¥epeIh MO3BOJIN-
i=1 i=1

JIO CBECTH 3aJ1a4uy €ro pelleHus K PelieHuio Hojiee TPOCTOTO ypaBHEHWSI:

k k
S z=dwm Y ¢z =d.

i=1 i=1



40

. 2K. Kopayn

Résumé

In this paper we prove existance of context-free grammar and terminal

string, which generate a given system of linear diophantine equations.
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