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BBeaenue

Cpenu MHOXeCTBa IOJIXOJOB HCIOJb3Ye-
MBIX JJIi MOJICIMPOBAHUS MPEIMETHBIX 00Ja-
CTel rpaMMaTHUYeCKUil MoJIX0J] MHPOPMATUKU
BBIJIEJISIETCS] CBOEHM MPOCTOTON U YHUBEpCAIb-
HocThio. CymiecTByeT 60sblIOe pasHOOOpaszue
MOJICIIUPYIOMIMX ~ T'PAaMMAaTUK:  MYJIbTUCHM-
BOJIbHBIE, TIPOrpaMMHBIE, TpapuuecKkue U Ip.
[1, 2, 3]; GopMalbHBIX CHCTEM, HCIIOJIB3YIO-
mux rpamMmatuku [4, 5] u ap. Hocurensmu
rpaMMaTuK SBISIOTCS al(aBUTHI, 3JIEMEHTHI
KOTOPBIX SBIISIOTCSI HEKOTOPbIMM (hopManus-
MaMHu NpeIMETHBIX o0sacTell, mpeacTaBisie-
Mbl€ TEPMUHAJIBHBIMU U HETEPMUHAIbHBIMU
cumBosiaMu. DopmanibHO, an(aBUT — MHOXKE-
CTBO CBOOOJHBIX HE CBSI3aHHBIX C CHCTEMOH
OTCYETa AJIEMEHTOB (CHUMBOJOB, (OpMaIbHBIX
UMEH U TIp.), U3 KOTOPBIX C MMOMOIIBIO OIpeie-
JICHHBIX ONEpaIfii COCTABISIOTCS IETIOYKH-
CJIOBa HEKOTOPOTO s3blka. OJIHAKO, AJIEeMEHTa-
MU ai(paBUTOB MOTYT OBITb OOBEKTHI OoJiee
CIIO)KHOW CTPYKTyphl. Tak B MH(pOpPMALUOH-
HBIX, TPAHCIIOPTHBIX, TPa)UIeCKUX, YKOHOMHU-
YEeCKUX, OMOJIOTHUECKUX W MPOYMX CHCTEMax
O00BEKTHI MPEAMETHBIX 001acTell MOTYyT UMETh
CTPOKOBYIO, MHTEPBAJIbHYIO, JPEBOBUAHYIO U
WHYIO TIPUPONY W TIPEACTABIATHCS KOHIIAMHU
(mpeduxcamu, cyddurcamu) cTpok, UHTEpBaA-
0B [6] wmim Oojee CIOKHBIMH KOHIIEBBIMHU
KOHCTPYKLUSAMHU. AHaJOrM4YHas  CHUTyalus
BO3HUKACT TIPU PACCMOTPEHUU KOHEYHBIX
3JIEMEHTOB CTPOUTENHHON MEXaHWKH, MaTeMa-
THYECKUX OOBEKTOB B KOMIUIEKCHOM 00J1acTH,
NPEJCTaBICHUNA MOTOKOBBIX CeTel, OJOKOB
ATOPUTMOB — TIporpamMm. B camux dopmaib-
HBIX IPaMMaTHUKax MOPOXKIaeMble UMM LEN0Y-

KH SI3BIKOB CBSI3aHBI TaKXKE C MOHITHSIMH KOH-
1noB [3]. [loaToMy, HOCHUTENIM TaKUX TI'pamMma-
TUK JOJDKHBI 3aJ1aBaThCsl  ONpE/IeICHHBIMU
KOHCTPYKTUBHBIMH ~CTPYKTypaMH, a caMu
IrpaMMaTUKHA — IPAMMATUYCCKUMU CTPYKTypa-
Mu. ['pammaruyeckasi CTpyKTypa 3agaeT Mo-
Jenb TPEeIMETHOM 00J1acTH, MpeJHa3HAuCH-
HYIO 711 KOHCTPYMPOBAHUS U aHallM3a Teope-
TUYECKUX M MPAKTUYECKUX BOIMPOCOB B YACT-
HOCTHU AITOPUTMHYECKHUX Iporpamm,
WH(POPMAIMOHHBIX ITOTOKOB, TEXHOJIOTHYE-
CKHUX I[EMOYEK, MPOU3BOICTBEHHBIX MPOIIECCOB
u npyrux. ['pammaTudeckas CTpyKTypa Mpeji-
craBisieTcs [7, 8] Kak HOCUTENb, CUTHATYPA U
KOHCTPYKTHUBHAas akcuoMatuka. CoCTaBIIsIIO-
M€ CTPYKTYpbl HEOAHOPOJHBI MO COCTaBY,
MpaBUjiaM BBITIOJTHEHUST W JAPYTUM IOKa3aTe-
JSIM.

Oo0veKkmom Hawiux ucciedo8aHuil A6.si-
tomcsa cBOOOHBIE KOHIIEBbIE KOHCTPYKIUU. B
paccmarpuBaeMoil paboTe BBOAMUTCSA CTPYKTY-
pa CBOOOIHBIX KOHIIOB M TPEJIararoTcs Orie-
panMu HaJa KOHIEBbIMU oObekTamu. CBoOO-
HbI€ KOHIIbI ONPEIENSIIOTCA KaK YIOPSA0YEeH-
HbIE WK HEYMOPSA0YECHHBIE Ha0OpHI JIEMEH-
TOB  HEKOToporo andaButa, ¥  MOTYT
XapaKTEepU30BaThbCAd JIJIMHOM W JPYTUMU Xa-
pakTepuctukamu. KoHIleBble OOBEKTHI HECBSI-
3aHHBI ¢ cuctemoi otcuera [9]. [Ipemnoxena
KOHCTPYKTHBHAsl TpaMMaTH4ecKas CTPYKTypa
Ha CBOOOJIHBIX KOHIIAX W PacCMOTpEHa 3ajaya
noctpoeHust (HopmManpHOrO A3bIKa Ha CBOOO-
HBIX KOHIIAX TPHU YCIOBUU COBMECTUMOCTH
KOHIIEBBIX KOHCTpyKIud. Takas KoHIeBas
rpaMMaTH4ecKass CTPYKTypa, Hampumep, Mo3-
BOJISIET  MPOEKTHUPOBATh  TEXHOJIOTHMUYECKUM
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nporiecc GopMHUPOBaHHUS WHOOPMAITMOHHBIX
CIIUCKOB OOBEKTOB MpeIMEeTHOW obnactu ¢
3aJlaHHBIMU XapaKTEPUCTHUKAMH, OIpPaHUYCHHU-
sAMH Ha COBMCCTHMOCTb H ITPOYCC. Hocurenn
rpaMMaTHYECKON CTPYKTYpPbl COCTOUT U3 KOH-
CTPYKTUBHBIX TEPMHUHAJIbHBIX W HETEPMU-
HaJIbHBIX CTPYKTYp KOHIIOB, BCIIOMOTaTEllb-
HBIX CHMBOJIOB MU MHOXCCTB XapaKTCPUCTHUK,
[pUYEM HETePMUHAIbHbIE KOHILBI ~MOTYT
AMETh HYIEBYIO XapaKTEPUCTUKY JJIMHEL
Curnatypa BKJIIOYAeT JBYMECTHBIC ONepaluu
KOHKaTr€Halluy "W II0ACTaHOBKH, MHOI'OMECCT-
HblE€ OTHOLICHHS KOHKAaT€HAllUH, HEMOoCpes-
CTBCHHOI'O BbIBOJA U APYIrUx onepaum‘/’l " OoI1e-
patopoB.  KOHCTpyKTHMBHasi  akCHOMaTHKa
IrpaMMaTHYEeCKON CTPYKTYPHI IMO3BOJISIET CTPO-
UTh CBOOO/HBIE SI3BIKU Ha CBOOOTHBIX KOHIIAX
M, CJIEeIOBATEeIIbHO, KOPPEKTHO TMPUMEHSTH
MpaBmIIa MOACTaHOBOK. [IpaBuiia moacTaHoBOK
IPaMMaTU4ECKON CTPYKTYPBbl MOTYT HMETh J€-
TEPMUHHUPOBAHHYIO U HEJETEPMUHUPOBAHHYIO
Harpy3ku, OOYCJIOBJICHHBIE OCOOCHHOCTSIMU
npeaMeTHbIX obnacteil. Kpome Toro, Hekoto-
pbIC HCETCPMHHAJIBHBIC KOHIBI B IIpaBHJIaAX
MOJICTAHOBKU SIBIISIIOTCS. KOHTEKCTHBIMHU CO-
MMPOBOXACHUAMU U TAK K€ MOT'YT HECTHU OIIpEC-
JICNIEHHYI0 CMBICIIOBYIO Harpysky. IIpemmo-
JKCHHasA IpaMMaThdCCKass CTPYKTypa KOHIOB
MpU HAJOXEHUHM OTpPaHHYEHUN Ha TpaBHiia
MOJICTAHOBOK, Ha UX Beca W mpoyee 00o01aer
rpaMMaTHYeCKHe CTPYKTYpBI, OMpeeJIeHHbIE
Ha KJlaccuueckux andasurax [1].

Ilenvto oannoint pabomur sagnaemca Gop-
MaJIn3anusa MHOHATHUA KOHLIEBBIX KOHCprKHI/IfI
(cBOOOIHBIX KOHIIOB), OTIPEACTICHUS UX CTPYK-
TYpBL U aKCUOMATHUKY.

CTpykKTypa ¢cBOOOAHBIX KOHIIOB

Hocutenn popmanbHbIX TpaMMaTUK COCTO-
AT U3 andaBUTOB, SJIEMEHTHI KOTOPBIX SIBIIS-
FOTCS CBOOOJHBIMH B TOM OTHOIICHHH, YTO HX
MOXHO BCTaBJISTh B KOHCTPYKIHUIO IIEMOYKH B
m000€ MecTo, MPEeIyCMOTPEHHOE MpaBUIaAMH
rpamMatuku. [loaTomy moctynupyeMm cieny-
011 (SIoK

e  moboi andaBur A Hocurens Qop-

MaJbHOU TpaMMaTHKH CBOOOHBIN;
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®  KOHCTPYKTUBHBIN andaBuT B, 3ije-

MEHTBI KOTOpPOTO TIOCTPOCHHBIC Ha
cBoOomHOM andaBute A — cBOOOJ-
HBII;

. AcB.

PaccmoTpuM HEKOTOpbIE CBOOOIHBIE dJie-
MEHTBI, KOTOPbIE MOIYT COCTaBJIATH KOH-
CTPYKTHUBHBIE al(paBUTHI TPaMMAaTHK.

Ilycte 3amaH  TepMHHANBHBIM  andaBuT

n
A={a;}i
(HEUTpaJIbHBIN) CUMBOJI, U ITOJAMHOMXECTBO I10-

TaKOM, YTO a,=¢€ — IIyCTOU

JIO)KUTENbHBIX JIEWCTBUTENbHBIX uncenl R,

takoe, uro 0 R". Ha andasure A 3amagum
KOHCTPYKLIMIO ¢; U3 Habopa 3JIEMEHTOB d;
J

TaKyl0, 4YTO 3JIEMEHTHI U3 andaBUTa MOTYT I0-
BTOPSTHCS:
(a;,a, . a;). (1)
B xonctpykiuu (1) Bce uiid 4acTh 3JIeMEeH-
TOB MOTYT OBITh KOHI[AMH.
Hampumep, xonctpykius (1) Moxer ObITh
MYJIBTUMHOKECTBOM HJIM OOpPa3OBBIBATH CITH-
coKk [a; ,a; ,---,a; ] [6], nau ObITH THOPHAHBIM

— COCTaBJICHHBIM U3 3JJIEMEHTOB MYJIbTHMHO-
xkectBa U crucka. Ecimu 0<|¢; |[<m pa3mep
KOHCTpyKuuu (1) Takoi, 4ro mpu pasmepe
lc,|=0, ¢;=¢ u |¢|=1, ¢;=a, ; TO KOH-
7

CTpYKTUBHBIH andaBut A. ={c;} cBOOOIHBI
u AcA.. [lpyruMu oOBbEKTaMH, 3a1aBacMbl-
MH BbIpaxkeHueM (1) moryr ObITh HaOOpPBI
KOHIIEBBIX M HE KOHIEBBIX BEpIIMH rpada,
BEPIINH CUMILIEKCA U IIpoYee.

KoHIbI MOTYT OBITH HPOCTBIMH, €CIIH «T€-
J0» O0BEeKTa HE Y4YuThIBaeTcs (Hampumep,
pocToi uuTepnai [7]).

Onpeodenenue 1.1. Ilapy (¢ ,a; ) =s; HA3o-

BEM CBOOOJHOW KOHIIEBOH KOHCTPYKLUEH s,

IIPOCTBIX KOHLOB, AJIs KOTOPBIX d; H al.k 9JIC-

J
MEHTBI CBOOOJHOTO andaBuTa A U HA HHJEK-
caX j W k HE yCTaHOBJICHO OTHOIIEHHUE II0-
psaKa.

MmuosxecTBo {s;} 3amaeT cBOOOAHBIN anda-

BUT IIPOCTBIX KOHIIOB A , NPUYEM IIPH YCIIO-
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Bun s, =(a; ,a; )=a, umeeM AcC A . Ode-
J J J

BUJHO, CBOGOI[HaSI KOHIICBasA KOHCTPYKIHUA S;

SIBJISIETCS] YaCTHBIM Cl1ydaeM KoHCTpykiuu (1).

Onpeoenenue 1.2. k - mepHO# (1O KOJIMYe-
CTBY T1ap) CBOOOIHOM MPOCTON KOHIICBOM KOH-
CTpyKLUEN Ha3bIBACTCS Habop

((ail > ai2 ), ) (aij ’ al‘k“ )) = Sk .

Pasznuunbple KOHIIEBBIE KOHCTPYKLHMM S
00pa3yroT KOHCTPYKTHBHBIN andaBut A, Ta-
Ac Avk >

Sy =((a;,a,),(e,8) . (8,8)) =q; . k- mepHas

KOM,  4TO €Clli,  Hampumep,

CBOOO/IHAs KOHLIEBAasi KOHCTPYKLHUS S, 3a1acT

Jpyroe npeacrabieHne KOHCTpyKuu (1).
Ecnu koHneBass KOHCTPYKIMSI UMEET «Te-

no» (Hampumep, mpocras ayra [7]), To ¢ KoH-

CTPYKLHUEN §; CBSYKEM HAOOp KOHEYHBIX YUCE

-1 o
{r; }’;:1 C R" Takux, 4TO KaXI0} Iape KOHIIOB
(al.j ,aij”) 7
Onpedenenue 1.3. Tpoiika (q; ,a; ,r;) 00-
J Jt

pasyer Harpy>KeHHYyI0 (IIOCTOSHHYI0) cBOOO-
HYIO KOHCTPYKIIIO KOHIIOB a; U d;
7 7

+1
Onpeodenenue 1.4. Harpyxennot k- mep-
HOM CBOOOJHOW KOHIIEBOW KOHCTPYKIUEH
Ha3bIBACTCS
((ail,al.2,ﬁ),(aiz,ai3,r2),---,(a ],rk)).
OuyeBUIHO, COBOKYMHOCTH HAarpyXeHHBIX
KOHIIEBBIX KOHCTPYKUMH Takke 00pa3yroT
KOHCTPYKTUBHbBIE alipaBuThl. Eciiu KOHCTpyK-
uuu B ompexaenenuax 1.1 — 1.4 opuentupo-
BaHHBbIC (HA WHIEKCAX OJIIEMEHTOB KOHIIOB
YCTaHOBJICHO OTHOILIEHUE TMOpsiKa), TO OHHU
3a/1al0T CIUCOYHBIE CBOOOJHBIC KOHIIEBHIE
KOHCTpyKIMU. OmnpeliereHHbIe BBIIIE KOHIIE-
BbIE€ TApbl MOTYT CIYKHTh MOJEISIMHU TaKUX
MaTEeMaTHYeCKUX OOBEKTOB KaK WHTEpBal,
BEKTOp, MaTpHUIla U Jp.; KOHIIAMU JIUHTBUCTHU-
YECKHUX M MPOTPAMMHBIX BBIPAXKEHUH; KOHIIA-
MU TIPOTPaMMHBIX TIporienyp u mpouee. KoH-
LIEBbIE KOHCTPYKIMM Ha TMapax JAOIMYCKaloT
00001IeHe Ha TPOWKH, YETBEPKH KOHIIOB,
CUMILJIEKCHI, CUMIUTMLIUAIBHBIE KOMIUIEKCHl U
Tak ganee. YToOBI HE 3arPOMOXKIATH MPEIMET

a;

hey? ey
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HCCIICIOBAHUN OTPAaHUYMMCS B JajbHEUIIEM
TOJIbKO OJTHOMEPHBIMHU KOHIIAMHU.

JlaHHBIC BBIIIE YIPOIICHHBIC ONPEACICHUS
CBOOOJIHBIX KOHIIOB SIBJIISETCA ITOHATUHHBIMUA U
TpeOYIOT YTOYHEHHUS, IO3TOMY OIPEACITUM
3JIEMEHTAapHyI0 CTPYKTYpy C,, IOpOXKIaro-
IIy10 CBOOOHBIC OMHAPHBIC KOHIIBI:

Cv =<MS’ZS’AS>’ (2)
rne M, =(AU,V,V,,....V,,D), A — cBobo-
THBIN andaBUT ompeneraeHHbIM Bbime, U —

OrPaHUYEHHOE TTOIMHOKECTBO MHOXKECTBA R
Takoe, 40 0€U, V; — xapakTepucruieckue
KOHEYHBIE MHOKECTBA, B 00IIIeM, Pa3HOU Mpu-

poAabI, JUIA KOTOPBIX € e Vj )

D={(),[,1,,,—»5,S; } - MHOXECTBO CrieLUalb-

2
. _ 2 3 r
HBIX CHMBOJOB; X ={f,l,,—— } - cur-
HaTypa MPUIKCHIBAIOIUX OTHOLICHUH MOps-
Ka M OTOOpaKeHUH M A, — KOHCTpYKTHUBHAs

aKCHOMAaTHKa MOpPOXkKAeHHs an(aBUTOB CBOOO-
JHBIX KOHIIOB, KOTOpas MOXET COCTOATH W3
OTJEJIbHBIX WM KOMOMHALMN CIEAYIOIIUX aK-
CHOMAaTHK: A, — aKCMOMaTHKa CBOOOIHBIX

IMPOCTBIX KOHIOB W KOHCTPYKTHBHOTO an(ba—
fila,a;)=(a;,a;);

(al.,aj):(aj,al.):s; § — TpOCTas KOHIIeBas

BUTA Vai,aj €A,

KOHCTPYKIIUS; s=(a;,a;)=a,,

. m J— f—
s:(s,aj):aj, {5, o = A5 S =&,
n!
+—
2(n—2)!
TUBHBIN anpaBUT CBOOOIHBIX MPOCTHIX KOH-
1oB; A , — aKkCHOMaTHKa CBOOOAHBIX CIHCOY-

+1, AcA;; A, — KOHCTpYK-

HBIX TIPOCTBIX KOHIIOB M KOHCTPYKTHBHOTO
andasura:
Va,,a; €A, fz(al.,aj) =la;,a;]=75;
la;,a;1#[a;,a;1;
S — CIHCOYHAs MPOCTasi KOHIeBash KOHCTPYK-
unst; s =la;.a;]1=a;, 5=[¢g,a;]=la;.el=a;;
n!

(n—=2)!

9

S fo = A Sy =g,my =n+
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AcA,; A, — KOHCTPYKTHBHBIH andaBuT
CBOOO/IHBIX CITUCOYHBIX IPOCTHIX KOHIIOB;
A;(w) — akcuoMaTHKa CBOOOIHBIX Harpy-

KCHHBIX KOHIIOB U KOHCTPYKTHBHOTO an]aBu-
Ta:

r, eU&vqg qu,w:[rp,\v/lg],v%z, ’Vlg,]’
W— Xapakmepucmuyeckuti CHUCOK;
Val.,aj ceA& r, eU&vqg qu,
h(a;,a;,w)=(a;,a;,w);
(a,'aajaw) = (aJ"ai,W) = S(W);
s(w) — HarpyXeHHasl KOHIIEBas KOHCTPYKITHUS;
{s, (W) }%, = A,(W) — KOHCTPYKTUBHBII anda-
BUT CBOOOJHBIX HArPY>KEHHbBIX KOHIIOB;
A ,(w) — akcumomaruka CBOOOJHBIX Harpy-
YKEHHBIX CIMUCOYHBIX KOHIIOB U KOHCTPYKTHB-
HOTO andaBuTa;
Va,a;,€ A& rﬁeU&_vqg ev,,
h(a;,a;,w)=(s,w)=5(w);
5(w) — HarpyX€HHas CHUCOYHas KOHIEBAs
KOHCTPYKITHS,
{5, (W)} = A, (W) — KOHCTPYKTUBHBIIl anda-
BUT CBOOOJHBIX HArpy>XKEHHBIX CIHUCOYHBIX
KOHIIOB.
Kpome Toro akcmoMaTHK{ Harpy’eHHBIX

KOHIIOB OOJI?KHBI OLITH JOIIOJIHEHBI aKCHOMa-
MMU:

Va,a,e A& r,eU =

o s T —Z s, (w);
w=[0,¢,¢, ... ,8]:>aj(w) =a;;

o ACA,A CAMW &A CAW);

vy, € w—6eposimHocmHbliL
o o/leMeHm XapaKmepucmuxu , .
k.

= vy =p;& 2 p; =1
j=1

CrpykTypa (2) 06001maeT CTpyKTyphl Kiac-
CHUYECKUX al(paBUTOB C dJIEMEHTapHBIMHU
CTPYKTYpaMHU CHMBOJIOB M TTO3BOJISIET pacIlpo-
CTpaHHTH €€ Ha a()aBUTHI C JPYTOH CTPYKTY-
poii cuMBosIOB. B wacTtHocTH, eciu andaBut
HocuTenss M 4YHMCIOBOW, TO MOJIYYUM OOBIU-
HYIO CTPYKTYPY KOHIIOB B CHCTEME KOOpIH-
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Hat. Ecnu andaBuT HOCHUTENns HETepMHUHAIIb-
HbIM, 3aJAaI0LIMKA HEKOTOPBIA KOHTEKCT, TO
CUMBOJIBI 3TOTO andaBuTa B CTPYKType (2)
MOKHO OTIPEJICIIUTh KaK HeHATPYKCHHBIE KOH-
[EBbIE KOHCTPYKIUU WIU Harpy>KCHHBIMU
KOHCTPYKIUSMUA HYJIEBOUW UIMHHBI CO CMBIC-
JIOBBIMHU XapaKTEPUCTUKAMU 33JaHHOTO CIIHC-
Ka.

BbisicHuM HEKOTOpbIE CBOMCTBA KOHIIEBBIX
cTpyktyp. Ilpenmomnoxkum, 4To Ha andaBuTe
B, ompeneneHa cTpykTypa KOHLIOB Tuma (2)

C,(B,), a na andasute B, COOTBETCTBYIOLIAs
crpykrypa C (B,).

Onpeodenenue 1.5. CTpyKTypbl KOHILIOB
C,(B)=(M.2,A,) u C,(B,))=(M,,%,,A,)
M, =M,|M,#M,,

2, =Z, C TOYHOCTb 10 00O03HAa4YeHMH omepa-

OJHOTHUIIHBIC, €CJIn

LM U aKCMOMBI aKCMOMaTUK A, U A, oJuHa-

KOBBI C TOYHOCTh IO UMEH CHMBOJIOB alipaBu-
TOB U XapaKTEPUCTUUECKHUX CITHUCKOB.
BBenennass KOHIEBasi CTPYKTypa € IOMO-
b0 JIOMOJIHUTEILHBIX OIepanuid 1aeT BO3-
MO>XHOCTb CTPOHUTH KOHIIEBBIE KOHCTPYKIIUH,
3agaHHble onpenenenusmu 1.3 u 1.4. [{ns sro-
ro BBEJCM B PacCMOTpPEHHUE CIIOBaph ali(haBH-

m
ToB. lIpenmnonoxum, 4ro cioBapp B = UB ,
k=0

COCTaBJICHHBIA H3 HEKOTOPBIX aJ'I(I)aBI/ITOB Bk

m

TaKUX, 4YTO ﬂBk = W Ha KaXJOM OIpeje-
k=1

JeHa OJHOTWUIIHAs KOHIIeBas CTPYKTypa

CS(Bk):<Mk,E,A>. Torma na cioBape B
omnpezeNeHa CTPYKTypa CS(B)=<M ,Z,A), B

KOTOpO# HOcuTENb M = UM L
k=0
Onpeoenenue 1.6. [ycts
C,(B)=(M,2,,A) u C,(B,)=(M,.2,,A,)
TOrJla KOHIEBas
nOOCMpPYKmMypou

OJIHOTHUIIHBIE CTPYKTYPHI,
crpykrypa C (B,) ecTb

cmpykmyper C (B,), (C,(B)) = C,(B,) ), ecnn
M, cM,.
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Ou4eBUHO, UTO COCTABISAIOIIME cloBaps B
onpenensaor noacTpykrypel C (B,) KOHIe-

Boii cTpykTyphl C, (B) = <M , Z,A> .
Jlnst  cBOOOJIHOM KOHIICBOM  CTPYKTYPBI
C,(B)= <M .2, A> YKaX€M HEKOTOpbIE alreo-

panyecKue CBOMCTBA.
Csouicmeo 1.1. B ctpykrype C,(B) Bcerna

MO>KHO BBIIETIUTH OJTHOTUITHYIO MTOJACTPYKTYPY
C,(D;), D,;cB.

MuoxectBo Bcex moactpykryp C(D;)
ctpykTypbl C (B) 0003Ha4uM Kak B.

Onpeoenenue 1.7. Tlonctpykrypa C( (D))
mycrast, ecan D, ={e}.

Csoticmeo 1.2. CS({S})EE’, mycTasi Toji-

CTPYKTypa TMOPOXKIAET MyCTOH KOHIIEBOW aJi-
(daBur.

Onpeodenenue 1.8. [HoacTpyKkTypsl
C.(D), C.(D,)e B OKBUBAIGHTHEI,  eCIH
b =D,

Onpeodenenue 1.9. TlomMHOXKECTBO TIOJI-

CTPYKTYp ScB TaKoe, 4To

S=:C.(D,); jeJ, |JC,(D))=C,(B)
jeJ
Ha3BIBAETCS 00Pa3YIOLIUM.
Ceouicmeo 1.3. TloncTpykTypshl, ompene-
JIEHHBIE Ha COCTaBISIOIMX B, cnoBaps B

ABIISIIOTCS 00Opasyromumu cTpyktypsl C, (B) .

BBenennoe onpenenenue 1.8 3amaer oTHO-
IIIEHHE 3KBUBAJEHTHOCTH Ha MHOKECTBE IMOJ-

CTpykTyp B . Tak ke kKak B rpaMMaTUYECKUX
CTpyKTypax [4], 3TO OTHOIIEHHE MO3BOJISIET
pa3sGUTh MHOXKECTBO B Ha Kacchl IKBHBA-
JIEHTHOCTH U COBMECTHO C 00pa3yolUM MHO-
XKECTBOM S JaeT BO3MOXKHOCTb IOJIyYUTh HO-
Bble anreOpanyeckue CBOMCTBAa CBOOOJHOMN
KOHIIEBOH CTPYKTYPBI.

Tak xak U3 aKCMOM aKCMOMATHUKH CTPYKTY-
pHl (2) cnenyer, 4TO Harpy>K€HHbIE KOHIIEBBIE
andaBuTHl 0000IIAIOT HEHArpyXeHHbIE ajda-
BUTHI, TO B JAajbHeWIeM OyaeM paccMmarpu-
BaTh TOJILKO Harpy>keHHbIe andaBUTHI U 000-
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3Ha4YaTb HUX, HE3AaBUCUMO OT OPUCHTALIMH, KaK

B, a mpu HEOOXOTUMOCTH HCIIOJIB30BaTh
00OBbIYHBIC 0003HAYEHUS KaK B CTPYKTYype (2).

Onepaunu HajJ CBOOOAHBIMU
KOHIEBHIMU KOHCTPYKIMAMU

PaccmoTpuM Tenepb KOHCTPYKTHBHYHO aK-
CHOMATHUKY HEKOTOpBIX OIlepanuil Haja CBO-
OOJHBIMU KOHIIAMH, MOPOKIECHHBIMU CTPYK-
Typoit C,(B) .

Akcuomatuky A(®) nuHeHON (IBYX-
MECTHOM) KOHKaTeHaruu & Haja KOHIIAMHU
cTpykrypbl C (B) omnpeaenuM ClIeayroium
o0OpazoM:

V5,,5,.5, € B, 5, ®5, =55, =1,
5®5,#5,05,5,Qe=ec®5,=5,=1,
5 05,5, =(5,05,) s, ~
505,85, =5 0(s,®5;) =5,5,5, =1;
V5,5, € B, =B, =1 =1=s5,;
B, =B, =1 =1 =55,
51 =5(w) &5, =5,(w,),
5w,) =585, =1 =1 (w,w,);

3)

| — KOHIIeBasl LICTIOUKA.

Omnepanuio KOHKaTeHauu ® JByX KOHIIe-
BBIX KOHCTPYKLHH §,,5, MOXKHO MOIU(pHLU-
poBaTh, ONPENEIUB MOBOPOT KOHCTPYKIMHU S,
OTHOCHUTENBHO S, WM, HA00OpOT, Ha 3aJaH-
HBIA yroj 7Y, T.€. BBIIOJHUTH OIEPAIUI0 KOH-
KaTeHaluu ¢ moBoporoM &(y) [8]. Hpyrue
MoOIU(DUKAIIMK KOHKATEHALIUU TOJY4ar0TCs
KaK KOHKAaTCHALMH JICBBIX &), MpaBblX @ H

obonx ®, KOHLOB KOHCTpyKuuil. Tax s

oTieparuit ®,, ®p u
L#l= f.q)=q,<W,|
_f.g)=q; _ COOTBETCTBEHHO

|1 = 1;

HMEEM:
‘il =y 1;b12) & §2A: (by1,Dy);

. bll,z?12,b%1,b2;e B o

? S1A®l 512 :l = (b’blz) \4 (babzz)’
b= 11 |b21’
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YTO COOTBETCTBYET CIIUSIHUIO COOTBETCTBYIO-
ITUX KOHIIOB KOHIIEBBIX KOHCTPYKITUH.

Ecnu akcuomaruky omnepauun & Han
Harpy»X€HHbIMH KOHIIAMHU JOTOJIHUTH CITHCOY-
HbIM OTOOpa)X€HHEM 1), TO TMOJIYYHM CIIOXK-
HYIO OIIEPALMI0 KOHKaTeHauu &, , s KOTO-
POl IOTIOJTHEHHUE K aKCHOMAaTHKe OyaeT

5 =85(m) &5, =5,(wy),
S5 wy) =5, 5, =L (w), 4
w=n(w;,w,);

BBenem HekoTOpBIE OrpaHUYEHUST HA HOCH-

TEIIHN CIIUCKa
VI =17 T PO, U
nogkcuOMamuKe AJ =
M(lz,v]) = §i,jai,j (M(t,',j )), n oIipe-

Rt ) =TT Ty gy s QT e

Tik ’jk ]5
JIeJIUM IIPABUIIO OTOOpaKEHUS 1.
[Tycts |w| mnmHA XapakTepUCTHYECKOTO

CIIUCKA HEKOTOPO# CBOOOJHOM KOHCTPYKIIUH
s(w).

1. Vs,,s, €B,,
€CTECTBEHHO BBITIOJHSIETCS, €CIIM BBECTH

HYCTOﬁ CUMBOJI € BMCCTO HCOOCTAKOLICTO
9JICMCHTA B CIITUCKC,

w, |=|w, |, sT0 TpeboBanue

Vs, s, € B, w :[rlp,vlgl,vlgz, ,vlgl],
2. 9w, :[rzp,vzgl,vzgz, ’VZg,]’
= Vig,»Vag, ev;

3. UxV,xV,x ... xV, yHops0oueHHO;

U, U,cU&V,,V,cV,=
4. MU iy Vi Uy Xy Vi) >
= MU, x U)X 0, (V,y xV,,)

rJie KOMIIOHEHTHI 1), OTOOpakeHHs 1 omepa-

UK, ONICPaTOPhI, AJITOPUTMBI HJIN CTPYKTYPhI
B 3aBHUCHMOCTHU OT HOpUPOAbI MHOKCCTB V-,

1

npui4eM  OTHOCHUTCIBHO  COOTBCTCTBYIOIIHX
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KOMITOHCHT OTOOpa)KEHHS BO MHOXECTBaX
q, : (my, :[ocl.tl.r T, o,
ot > ot 1G9
1a 0,; B 4aCTHOCTH, [UI1 KOMIIOHEHTHI 1), =+,
0,=0.

Pa3HOBHIHOCTBIO OMEpaIii KOHKaTCHAIIUN
®, sBIAETCS OIepalys C MOIJIONICHUEM KOH-

HUMECTCA CAUHU-

LIOB KOHCTPYKIMH §;(w)) 1 5,(w,) — &®,. I
3TOM Ollepaly UMEET MECTO:

51 =(by,bp) =5:(m) &

S =ﬂ(b2L,b2;) = s;(wz);

by\;b1y,0y,,0, € B= 5, ®, 5, =

= (blpbzz) = §3(W)’
w=n(w;, w,).

MoryT OBITH MOAM(HUIMPOBAHHBIE OIEpa-
MM KOHKaTeHauu ®,, Hampumep, MOrjole-

HUC, TOJBKO IIO OJHOMMCHHBIM KOHIIAM KOH-

crpykuuit  s;(w;)) u  s,(w,), T.e. Koraa
by, =by,.
BBenennsle  omepanuu  IpeANONAraroT

BHEIIHUE JEHCTBUSA HaJl KOHIIAMH, HO OIlepa-
[IMM KOHKATCHAIIMM MOTYT OBITb BHYTPEHHU-
MU, T. €. PaCUIUpsATh IPaHULIbl KOHIIOB, CO3/1a-
BaTh «TEJ0» KOHIIOB HJW JOMOJHSTH €ro.
MHOXECTBO BC€X BHEUIHUX M BHYTPEHHUX
omepanuii KOHKATeHAIIMH HaJ CBOOOTHBIMHU
KOHIIEBBIMH KOHCTPYKLHUSMU 0003HAYHM CHM-
BOJIOM Q).

PaccmoTpeHHbIe onepanuu KOHKATEHALMH
MO3BOJISIFOT MOJTYYUTh KOMITO3UIIUIO KOHIIEBBIX
KOHCTPYKIIUH HaJ TOOBIMU SJI€MEHTaMU KOH-
cTpykTuBHOTO andasuta. W manee uccieno-
BaTh CBOMCTBA 3TUX KOMITO3UIIHM.

VYCcTaHOBHM HEKOTOpBIE CBOMCTBA KOHIIE-
BbIX KOHCTPYKIIUH U pacCMOTPUM JIpYrUe ome-
paiuu HaJi CBOOOTHBIMU KOHIIAMH.

Onpeodenenue 2.1. ]IBe cBOOOAHbBIE KOHIIE-
Bble KOHCTpYKIMH S;(W,) H s,(W,) Ha3blBa-
FOTCSI OOHOMUNHBIMU, €CITH UX XaPaAKTEPUCTH-
4YEeCKHE CIIUCKU W, U W, MOTYT OTJIMYaTbCs

TOJIBKO IIEPBBIMU 3JIEMEHTAMH.
Ceoticmeo 2.1. KoHIEBbIE KOHCTPYKIIMH

s(w;) 1 s(w,), XapaKTepUCTUUYECKUE CIIUCKU
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KOTOPBIX YJOBJIETBOPSIOT YCJIOBHSIM OTpE/e-
nenus 2.1 oqHOTHUIHEIE.
CBoiictBo 2.2. OpHoTHUIIHAA IIOCJIEIOBA-

TCIBHOCTD {S(W’)} yrnopsAaagod€Ha Imo xXapakTe-

w.
PpUCTUKaM [JJIMH B CIIMCKaX ! M DIJIEMCHTBHI
ITOH IOCJIICJOBATCIbHOCTHU O6p33yIOT OocI1b I10

s(w)cs(w,) n<r,
2

BKJIIOUEHUIO eciu ¢

i=0,1,...
CsoiicTtBo 2.3. OnHoTHIIHAA KOHIIEBas IIO-

s(w.
CJIEIOBATEIBLHOCTD {s(w)} OorpaHu4eHa CHH3Y
OIpeICIEHHBIM CBOOOIHBIM DJIEMEHTOM ada-

Buta A .

OrmpenenuM  OINepanui0 CIOXKEHUS JABYX
OJHOTUIIHBEIX CBOOOMHBIX KOHIIEBBIX KOH-
CTPYKLIMI:

EL =(b,0,) & 525 (by1:Dyy);
by,byy,b,,.b,, € B;

wy =[5V, vy, ..o,V

w, =[1,v,v,, ..., V] o 5)
= EI(W1)+§2(W2) = §(W) = (b“,bzz),
w=[n+5,v,v,, ...,V

5,(w) +5,(wy) # 8, (W) +5,(w)).

[Tono6HBIM 00pa3oM MOXKHO OINpPEAETUTh
OTEPALMI0 YMHOKCHHUSI OJHOTHITHBIX KOHIIE-
BBIX KOHCTPYKIIUMN:

§1(W1)*§2(W2) =s(w)= (bll»bzz),
w=[r*r,v,v,, ...,V (6)
5w s, (wy) # 5, (w,) *5,(w)).

Onpeodenenue 2.2. Crucok

w, =[r,€,€,...,€] MHOXeCTBa XapaKTEpUCTHU-

yeckux cmuckos W =U xle V. HasbBaercs

CKAJIIPHBIM.
BBenem omneparuio yMHOXKEeHUSI CBOOOTHOM
KOHIIEBOM KOHCTPYKIMH S(W) Ha CKaJspHBINA
CIIMCOK IPaBUJIOM:
wyos(w)=sw), w=[1r,v,,v,, ...,V ],
Le®v]. (7
Ceoucmeo 2.4. Onepanus yMHOXECHUS
KOHIIEBOM KOHCTPYKLMU Ha CKAaJSPHBINA CIIH-
COK KOMMYTaTHUBHA U aCCOLMAaTUBHA.
BBeznenHble onepanuu CIOKEHUS U YMHO-
JKEHUS SIBISIIOTCA TOJE3HBIMU IPU TPEJCTaB-
JIEHUM KOHIOB. Tak KOHCTPYKTHMBHas KOHIIE-

w =[r*n,e®v,e®v,, ..
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Basi CTPYKTypa (2) Il Harpy»XKEHHBIX KOHIIOB
MOPOXKAAET, BOOOIIE TOBOpPSA, OECKOHEUHBIN
KOHIIeBOH anaBuT. O1HAKO, €CIIU BOCIOIb30-
BaTbCs Ollepaliell YMHOKEHHsI HArpy>KEHHON
KOHIIEBOM KOHCTPYKLIMU Ha CKAJSPHBIM CIH-
COK, TO KOHIIEBOH ani(haBUT OyJeT KOHEYHBIM U
€ro 9JEMEHTbl MOXHO OIpEIeUTh Kak
Se([LVig s Vag s o3V, D

Onpeodenenue 2.3. AndaButr B c 31eMeH-
TaMU 5, Ha3bIBACTCS HOPMAJIbHBIM KOHCTPYK-

TUBHBIM aI()aBUTOM CBOOOJTHBIX HArpy>KeH-
HBIX KOHIIOB.

FpaMMaanecKaﬂ CTPYKTYpPa KOHI OB

Tpagunmonno ¢opManbHble TpaMMaTUKU
CTpOSITCSL Kak Oe3yCJOBHbBIE, T. €. MOpOXKaae-
MBIC IICTIOYKH SI3bIKA TPAMMATHKH BBIICIISIOT-
csl B mpejesiax BhIOPaHHBIX MPaBWI U3 HEKO-
TOPOTO CBOOOJHOTO SI3bIKa 0€3 BCSAKUX YCIIO-
BUH. YcioBus oTOOpa 1enodyek (GpopmMarbHOTO
s3pIKa yIOOHO 3a7aBaTh B TIpaMMaTHYE€CKOU
CTpyKType. s 3Toro He06X0AMMO MOCTaBUM
onpezeNeHHy0 3anaudy. Paccmorpum cieny-
IOLYIO 33/1a4y.

3aoaua. Ha ctpykTypax KOHIIOB (2) HEOO-
XOJIUMO TIOCTPOUTH (POPMATBHYIO KOHCTPYK-
TUBHYIO CTPYKTYpPY T'pPaMMAaTHKH, MOPOXKJIAt0-
IIYI0 TaKOW SI3BIK, YTOOBI IIETTOYKH S3bIKA YI0-
BJICTBOPSUTH YCIIOBUSIM COBMECTHMOCTH CMBIC-
JIOBBIX XapaKTEPUCTHUK CMEKHBIX KOHIIOB ITO
oreparusM KOHKaTCHAIIH.

Hekotopeie mOAXO0apl TPOBEPKH  KOH-
TEKCTHBIX YCJIOBHU B SI3bIKaX IMPOrPAMMHUPO-
BaHus npuBeneHsl B padote [10]. Oaun U3 HUX
OCHOBaH Ha UCHOJB30BaHUU (HOPMATBHBIX
MPOrPaMMHBIX TpaMMAaTHK JJIsST TIPOBEPKH COB-
NaJieHus. KOHTEKCTOB MO HWHAEKCY. Moaudu-
Kalusi 9TOrO TMOJX0Jla K PEHICHUI0 BOMpoca
CMBICJIOBOH COBMECTUMOCTH KOHIICBBIX KOH-
CTPYKIIMI COCTOUT B CIAEAYIOIIEM:

- Ha KOHIICBBIX KOHCTPYKIUSX ITOPOKJICH-
HBIX CTPYKTYypoil (2) cTposATCs UEHOYKH C
MIPUMHCAHHBIM CMBICIIOBEIM KOHTEKCTOM HIIN
BBIZICJSIFOTCS M3 CBOOOTHOTO SI3bIKA (TaKHUE I1e-
MOYKH UMEIOTCS B CBOOOTHOM SI3BIKE);
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- C TOMOUIbI0 OmIepaTopa roMoMoppusMa
[3], kak B S - cuctemax, BBIACISIOTCSA MO CO-
OTBETCTBYIOLIEMY MHJEKCY U3 XapaKTEpUCTHU-
YECKUX CIUCKOB KOHIIOB  OIpPENEICHHBIN
CMBICJIOBOI IMOKa3aTellb;

- IpOBEpKa COBMECTUMOCTH (COBIAACHUS
10 UHJEKCY) CMBICIIOBBIX IOKa3aTeslel KOHLIe-
BBIX KOHCTPYKLHUH PEaIU3yeTCs B MPOrpPaMM-
HOM rpaMMaTHKe C siipaMu B BUJIE MaTPUYHBIX
npoxykuumid [11].

Takum o0Opa3oM, pelieHHe MOCTaBIEHHON
3aauu TpeOyeT MHTErpUPOBAHHOIO IOJXOAA,
KaK B IPaMMAaTHUKaX CTPYKTYPHOI'O IPOEKTHU-
poBanus [11].

Ilycte A, omnpenesieHHbIN BbIIIE, TEPMHU-
HanpHbI anpasur u N =HUT wserepmu-

HaneHbIN andasutr. 'ne H ={a,}/, — ocHOB-
Holt andaBut u T =T, xT, x---xT, — xapakre-
PUCTHUECKUM an(aBUT KOHLIEBOM CTPYKTYpBI
i —
(2), mpuuem T, ={t;}:, 1,y =€. IIpeamoino-
UM, 4TO, €CIIM HETEepMUHAJIbHbIE KOHIIEBbIE
KOHCTPYKLIUU Harpy>kKeHbl, TO OHU MUMEIOT HY-
JIEBYIO JUIMHY, I0O3TOMY UX IPEJICTABICHUE TI0
CTpyKType (2) 3amaaum Tak: (o, o) =0o,;(t), B
KOTOPOM XapaKTEpUCTUUYECKUIN cnHucoK fe€T .
Ecmu t=[g,g,...,€], TO npumMeM o, (1) =, .
[Toctpoenue QopmanbHOTO $3bIKa KOHIIE-
BbIX KOHCTpYKIM L(G) Oynem NmpoBOIUTH C
MOMOIIBI0 TPAaMMaTHYECKON CTPYKTYphI [4].
IIpencraBuM (GopMaibHYyI0 KOHIEBYIO TpaMm-
MaTUYECKYIO CTPYKTYpPY B BUJE:
Co=(Mg.25.Ag). (8)
Hocurens rpaMMaTHueckoil CTpyKTYpsI (8)

3aalUM HAa KOHCTPYKTHBHBIX CTPYKTypax
KOHIIOB TOCTPOEHHBIX Ha 3THUX CBOOOIHBIX

A, u H_,
Mg =(C,(A), C,(H),N). Tlpuuem Harpy-
KEHHBI KOHCTPYKTUBHBIA aj(aBUT, KOTOPHII
MOKET MopoxaaTbcs cTpykrypoir C (A) sB-

andasuTax T. e.

JsieTCs. HOPMAJIbHBIM, a Harpy>XeHHbIH HeTep-
MUHAJIbHBIA KOHCTPYKTUBHBIM andaBut co-
CTOUT UX KOHCTPYKTHBHBIX KOHIIOB HYJIEBOH
JUTUHBI (B CITUCKE ! ATOT AJIEMEHT OIYIIIEH).
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CurHatypy ¥ akCHUOMAaTHUKy IpamMmaThye-
CKOM CTPYKTYpHI (8) orpeaesnum, Kak
2k 2 42k
ZG =QU{O 3n :+ a* al"l‘ )
2

pi
’nk’_)z’:> ,fZ,Xl}

A =g, A, Ay Ay Ay
Ap Ay, Ac Ay A))

Omnepanuu cur"atypsl (o,m,+,*) 3amarorcs
npaBuiaamu (4) — (7), CMBICT APYTHX ONeparui
Oyner nmaH B akcuomaruke. Cocraisioliue
AKCHUOMATHKU HMMEIOT CIEIYIOIIUNA CMBICT U
3a/1a10TCsl KOHCTPYKTUBHBIMH aKCHOMaMHU:

A —akcuomaTHKa cBOOOHOIO s3bIKA.
V5,55 c A UH & Voc Q=
=508, =855,=1;
Va,peN=>a®B=af=1;

®  CIIMCOYHOE OTOOpaKeHHE T MpHUMe-
HACTCA TOJIBKO HaJd KOHCTPYKTHBHBI-

MM KOHLAMH andaBuTa A, ;

e VaBeN&I=a|p=I®I=I;
{l} = F(N)—c60000uble sa3bIKU.

AK — dKCHMOMAaTHUKa KOHTCKCTA:

Vs, €A & Vs, (t)eH,,
t#[g,€,....e]= R

5, ®5, =55, =s,0,(t)=1"

] ° —yenouxa c KOHmMeKcmom,
{I’}=F* cF(AUH,),

F* —ceob00nvlit a3vik.

A, —akcuoMaTuka romomMopdusMa pi:

Vi e F(A)|F(H,)|F(A,UH,)|

| F(N)

&I =55, 5,

=) =p(s)Ou(s,)®...0u(s,);

Vs, e A |H =) =5;
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VI'eF &' =50,(),
l‘=[’Cj],’Ejz,...,’tjr,...,’tjk],

01 3a0aHH020 1

. = () =su(o; (1) =

= 5,01 (OR(RO),

n(t) =[le’sz""’“(Tj,)"“’Tjk]’
p(r;)=ayr; .

A, — akcuomarTuka IpoIyKLUUH IOACTaHOBOK

1 OTHOLICHHUA HETIOCPEACTBEHHOT'O BbhIBOAA:
piily =1, 1 eF(H,)|
|F(AUH,),

0< ‘lj‘ <k, 0< ‘lk‘ <ky;

VP il > 1 &P, i >, &
i;tr:>lj¢ll.| =1

p; JOIyCTHMasl IPOAYKIMS K LeTIouKe [ .
A,, —aKCHOMAaTHKa CIIMCOYHBIX (MaTPUYHBIX
M
MIPOYKIIM ¥ OTHOIICHUS HETIOCPEJICTBEHHOTO
BBIBOJIA:
m j — CUCOUHAs noocmanosxda,
* m;=1p;.pjs- Pyl
p, P — VHUKAIbHBIL CNUCOK;
o~k
. M ={m i } j-1 HPOIYKIMOHHAs CIH-
COYHas CXeMa;
ﬁij € M —oonycmumasnk [,
_m
o =1
Py Ph Pj ~
I=L=L-=l =1,
A, — aKcmoMaTHKa NPOTPAMMHBIX TNPOIYK-
WA OTHOIIEHUH BBHIOOpPA W HEMOCPEACTBEH-
HBIX BBEIBOJIOB:

o VmeM, 3q,:(m, K, W,);—
TPaMMHAsT TPOLYKITHS;

o {¢)L=0.q,#q,, i#j: — MHOXe-
CTBO METOK TIPOJTyKITHii;

npo-

ISSN 2223-5620 (Print), ISSN 2411-1554 (Online)
EnexTpomarHiTHa cyMicHICTb Ta
Oesriexa Ha 3aJi3HHYHOMY TpaHcnopti, 2014, Ne 7

b K,QQ -

MHOXECTBO  ylaad, W
W, € Q — MHOXECTBO Heyaad Ipo-
TYKILUH 1, .

q: €0, q; :(nAai,K,-,Wl-) &

m,

m; oonycmumanx [, | =1;
= 3q; € K;, m; donycmumaax I;
m,-,mjﬁ

l:>lj;

¢; — nomycrumas NpOAyKLIUs K Le-

nouke | Ha MHOKECTBE yad K
q: €0, q;:(m,K,,W,) &
m; Heoonycmumasx [ ; ~
:>m3qj ew, m; donycmumasx [ ;
=1

g, - donycmumas npooOyKyus K yenoy-

ke | na muoocecmse neyoau W,.

A, — akcuoMaTrHuka oIeparopa BbIOOpa Ipo-

JYKUUHI JUIsl HEIIOCPEACTBEHHOI'O BBIBOJIA!

[
~

Vg, €0, g :(m, K., W) &

e &l eF(AUH,);

f,q;)—onepamop evibopa npodyxyuii;

J l;:>l:&

lﬁrEZA:> f(i’qi):qj €K, |
_ ql'»f(l‘aql'):‘lf .
|l = 1;

m;

)

=&
L, E! = fll,q)=q; €W, |
_f.g)=q; _
|1 = 1;
AC_ adKCuoOMaTuka COBMCECTHUMOCTU KOH-
TCKCTHBIX XapaKTCPUCTHK!
75 7s s 78 _ =
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. Yr, 1°,1 js — COBMECHBINO UHOEKCY I =>
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},l(ti’j) = [Tim'l sTi s O (T jseees

Tikvjk ]’
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TEPUCTHK T; U T; (IO 3TUM HHJIEK-
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{22 11D
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AH — dKCMOMATHKa MHCTPYKTHBHBIX ITPpABUJIL:
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8b16000M;
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=
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° {l,}=L(C;) — ¢dopmanbHbIil S3BIK,
MOPO’K/IAEMbIM KOHIIEBOM TIpaMMaTH-
YECKOU CTPYKTYpPOU.

Takum oOpazom, mocTtpoeHa (opmaabHas

KOHCTPYKTHUBHAs TpaMMaTH4eCKas CTPYKTypa
CBOOOJIHBIX KOHIIOB, KOTOpasi MOPOXKIAeT CO-

[JIACOBAHHBIA TIO0 OMPEJEICHHON CEMaHTHUKE
SI3BIK.

BrIBOabI

BBeneHHbIE KOHIIEBBIE CTPYKTYpHI ai(aBu-
TOB U pa3pabOTaHHbIE HAa MX OCHOBE KOH-
CTPYKTHUBHbBIE TI'pPaMMAaTHYECKUE CTPYKTYpPbI
00001I1AI0T KJIACCUYECKUE CTPYKTYpPbI IpaMMa-
tuk. [Ipennoxennsle Moaudukanuu cBoOoa-
HBIX KOHIIOB MTO3BOJISIIOT CTPOUTH MIPEMETHBIC
KOHIIEBbIE TpPaMMaTHUECKUE CTPYKTYpPbI IS
KOHCTPYMPOBAHUS U aBTOMAaTU3aLlUU TEXHOJIO-
TMUYECKUX IPOLECCOB MPEIMETHBIX o0nacTeid,
BBITIOJIHATh aHAJIN3 TEXHOJIIOTUYECKUX KOH(U-
rypauui u mp.

[IpencraBisiercss BO3MOXHBIM — PaccMoOT-
PEHHYI0O METOAMKY IOCTPOEHHUS CBOOOIHBIX
map KOHIIOB W TPaMMATHYECKUX CTPYKTYp
pacrpocTpaHUTh Ha OoJyiee CIIOKHBIE KOHIle-
BbI€ KOHCTPYKIUH, CHMILICKCHI, CHUMILIUIIH-
aJIbHBIE KOMILJIEKCHI U JIp.

BaxxupiM acniekToM npu pa3paboTke rpam-
MaTUYECKUX CTPYKTYpP CHUCTEM HCKYCCTBEHHO-
o HWHTEJIEKTa SBJSETCS  YNPaBISEMOCTb.
BxutoueHue 31€MEHTOB YIpaBJeHUS B Ipam-
MaTHKy TPUBOJUT K CYIIECTBEHHOMY YCIIOXK-
HEHHIO ee CTPYKTyphl. B pabote ympaBienue
peann30BaHo uepe3 BHIOOP B CBOOOJHOM SI3bI-
K€ COIJIACOBAHHBIX, 0 OJHOMY XapaKTepH-
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CTMYECKOMY IIOKAa3aTEJII0 KOHLEBBIX KOH-
CTPYKLUH, 4TO OTPEOOBAIO BBEACHUSI OIepa-
TOpa YIPaBJICHUS BBIBOAOM M COIIYTCTBYIO-
X eMmy axkcuomaTtuk. Pemenue Bompoca
YIPABIAEMOCTH B I'DAMMAaTUYECKUX CTPYKTY-
pax I10 HECKOJIbKUM I10KA3aTeIsIM SABJISIETCS HE
IIPOCTBIM, TaK KaK MOXET IIPUBECTH BBIYUCIIH-
TEJIbHOM HEYCTOWYMBOCTU IPHU peaU3aLUu
KOHQUrypalui A3bIKOBBIX IPEJCTABICHUH,
T.€. pellleHue IMpoOJIeMBbl YIPaBIIEMOCTH BO3-
MO’KHO, HallpuMep, MPU BKIOYCHUH AJITOPUT-
MUYECKOU CTPYKTYpHI [5] B rpaMMaTHUYECKyrO

CTPYKTYpPY.
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