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353436330000 350IISBN3d e APPLIED MATHEMETICS o
TTPHKAAAHASI MATEMATHKA

O PACLUETTIAEHIMH BEKTOPA TTOTOKA AAS
YPABHEHWI MEAKOWM BOABI
P. Bovopnumarn” H. DAKaHHIBHAH

" Kaderpa HHPOPMATHKY H BLMHCAUTEABLHOR MATEMATHKH
) Kaheapa MaTeMaTHuecKoro obecnedenna DBM

)

B pa6oTe paceMaTPHBAIOTCH HPOCTPAHCTBEHHO-0OAHOMEDNble YPABHEHMS MeAKON BoAb. BBeAén TH
0GOGIWEHREIA BOKTOP HOTOKA, € IIGMOIIBK: KOTOPOrO CrPOHTES 'HMCACHHLIA NOTOK. [lapamerpst
PECIUPTIARITIA  TIOAOGPANLL AMST MOAEABHLIX HEAWREHHLIX CRANIPHMX 3AdKOHOB COXPAaHeHHl M2
YCAOBMS  PABHOMEPIIOH  OFPAHINMEHHOCTH  PHOSUKEHIIOro  pellleRHs  COOTBeTeTByollel
NOAYAHCEPETHOM CXeMDL

1. YPABHEHMA MEAKOW BOADL.
Cucrema ydeHeHHﬁ MEAKOH BOABl B 1IIPOCTPAHCTBEHHO-OAHOMEPHOM CAYYae

“MeeT BHA

34 LW 0, 0
€3 4.9
. D . p
= , =|m 2] 2
Q (m @@= m +Ep @
P
3AeCh PO - YPOBEHB BOAH, U =m/p - CKOPOCTb TeYeHWs, g - YCKOpeHue

CBOGOAHOTO [IAACHHSA, M - HMIIYABC.
2. OBOBILEHHBUT BEKTOP TTOTOKA M AIMPOKCHMMALIAS TTPOCTPAHCTBEHHBIX
TIEPEMEHHBIX.

MeToA paclenAeHnsi BeKIOPa HOTOKa Obla pearoken 8 paBore [1], kak
obobuenre H3BecTHOH cxeMbl Kypatita-HiseakcoHa-Pucca s ypaBHEHHI rasoBoi
AMHAMHKH. CYTL 3TOTO [IOAXOAd COCTOMT B ITPEACTABACHHH BEKTOPA-1IOTOKd
PACCMATPUBACMOrO  yPaBHCHHA B BUAE: F(Q):F'(Q)+ F“(Q), A€ SIKOOHAI
VF'(Q) HMMEEeT HeUTPHLTeAbHble  COOCTBeHHBIE 3HadeHus, a VF (Q) -
HeNOAOJKUTEALHEE  COOCTEeHHBI®  3HAUCHHUSA.  Aasee, AAS ANNPOKCHMAUHMH

P,
AT aF
[IPOCTPAHCTBEHHHX TPOHIBOAHEX = a [PUMECHSTIOTC  COOTBETCTBYIOMNE

OAHOCTOPOHHHE PA3HOCTHDLIE OTHOIUCHHA, KOTOPBIe B DPE3YyALTATE ONPEACATIOT
YHCACHHBIA ITOTOK!:

H., =F{o)+F ) 3)



8 P. Bovwopuursnan, H. IAKdHHIIBHAH

Creays 1oaxoay, npeayoxenuosmy B {2],[3]. B HacToswe#t pabore ans
YPABHEHNMI MCAROH BOABL (1), (2) npeasataercs 0B0GWEHHbIA BEKTOP-110TOK:

A

(4)

D, Q) =cpv, +cpv,

N
2

A
rae V., ¥, - NdpaMeTps pdCfuml.'\elmi{, 3aBHCAIHEe OT /1,,/13 COOTBETCTBEHHO!
Admu-¢, A =murc,c= \/Ev ¢ ¢ - CKOPOCTL 3BYKd.

3eneTHM, UTO B CAyvae V,,V, =] 06G0GIU$HHBIT BEKTOP-MOTOK COBIAAQET C
F(Q) = d{v.Q). KpoMe Toro, Bexrop ®(v,()) nocTpoeH Tak, YTO LEPBLEl “AGH
YHUTHIBAET BKAGA LIEPBOIO COBCTBRHHOIO HCAd, d BTOPOH - BTOPOIO COBCTBEHHOIO

urCAd B POPMHPOBALHY 060GILEFIHOIO DOTOKE. B oTAamune oT (3) YMCACHHBIN MTOTOK
C MOMOIIEIO (4) OMPEABATCTCA CACAYIOLIAT OOPA3OAL:

H/.l/z =(D(V,'_|,3,Q/)+(D(VM,:,QM)‘ (5)

rae V?.]/z = (V‘.tul'zvv:?,allz)'
ACFKO TPOBEPHUTE, IO YCAOBHS COBMECTUMOCTH HMEIOT BHA!
+ - N = —_
Viparz P Vi = 1, Vi FV5,0, =1 (6)
Hcrno, uto ycaoBus (6) HEAOCTITOMHB AASL ONpeAereHHs V. [looromy
CACAYIOILHN LIGTOM ABAACTCS BHGUP NapaMeTpoB PaCHICIIACHUMSA.
3. BBIBOP MAPAMETPOB PACILUEITAEHUSA B CAYYAE MOAEABHOI'O YPABHEHMS.
B xauecTBe MOAGABHOIG YPABHEHHS PACCMOTPHM HEAHHCHHBIA CRAASPHBIN
3dKOH COXpAaHeHHs:
N .
&gV .
~—+»'~():O, fecC. (€3]
a &
AASl YTOUHEHHS MNdPaMeTPOB  PACILIeIL\eHHA  AOCTATOMIO  PACCMOTPETH
TTUAYAUCKPETHYIO CXeMY:

dv,
— (8)
dt

ra¢ A - ar ANCKPCTH3AWK 1O UPOCTPAHCTBY, FI,,, - HMCAGHHBIA HOTOK,

KOTOPLI 110 aHdAOFY (5) OLIPCACARETCA 1O hophvae,
. . .
H,» "V,-|/:f(V,)+Vﬂu:f(V,,l), 9
YCAOBHA COBMECTHMOCTH UMEKOT BHA:

Vi tVo.=1 (10)

i~

EcrecTBeHHO, qTOOLL TdpaMeTpLl PacCiienmTACHUS v’ YTOYHSIAHUCE U3



() PACLLETIAEHHH BEKTOPA ITOTOKA J\\A YPABHEHHIT MENKOH BOABI 9

TPeGOBAHUA ~ PABHOMEPIIOH  OI'PAHK'I@HHOCTH ' n I” HOPM TIPHOAMREHIOTO
pelienus (7), IOCTPOCHHOUIO € MOMULLBIO JIOAYAUCKPETHOIO ypaBHeHus (8)-(10).

CoOOTBeTCTBYIOLIEE  HCCACAOBAHWE  1IPOBOAMTCH AR 3apaun Kowwn ¢
CYULeCTBEHHO-OTPAHMMEHHIBMH HAUdALHBIMHA AQHHLIMH € KOMIAKTHEM HOCHTEAEM.
3T0 AaBT BO3IMOXKHOCTL OFPAHH'UTBCA B (8) KOHEUHBIM UHCAOM YPABHEHHH U
PACCMOTPETE HaYdABHO® YC. OBHe!

V.(0)=V, |V/(0)' <k, = const, Zh|V,°! <k, =const (1)
i
d B KauecTse l'paHH‘leIX AGIHBIX B3AThL Hy.’\TL
MM(‘.(E'I' MeCcTO CAQ[\YK)Uldﬂ AeniMad.,
NAEMMA 1. Fcru

. S =f,)
vy = =i, - s 12
Vian sign e V (12)
TO AN pererHs (8)-(11) crpaBeAHBLI OUEHKH!
Vi <k, (13)
S HY () <k, (14)
- i

Orvmernm, uTo  yeaoaust (12)  HCAOCTATOUHBI AAf BBIGOpPA HApaMeTpPUB
PACIIENACHHS B CAy4Yde CHCTeM YPaBHeHMH. A 0Go6GmeHHs MeToaa BhiGopa
NMaPaveTPOB PACLLUENAeHUs. B CAyude CHCTeM ypaBHeHH#E yaofHee, wrofb v*
3dBHCEAM OT UDOM3BOAHLIX [10TGKa [ B Y3AOBBIX TOYKAX, d HC B NTPOMEXYTOUHBIX
MERAY Y3AdMH, KdK 3TO [IPOHCKOAUT B caydde (12). CheayioliHe AeMMbL

OLIPEAEASIIOT APAMETPLI PACLeIIAGHHMS HMEHHO TAKKM 06pasoM.
AEMMA 2. Ecawr

. .

Vian S/ 20, v . [l 20, (15)
TO WA pergeians (8)-(11) naeer mecto oyernika (14). ECAH KpOMe TOrO BBIIOAHAETCSH
yecAoBHe:

- ol - - ! + ’
Vian v vt 2 V,vuzf, ‘V;-l/zf,-s-
TO HMeeT MCCTO H OLeHKd (1.3).

3aMeTHM, UTO  ecAn f,' : fj'_I 20, Torag (12) MOXKHO 3a8MEHHTL Ha
Vl',,,z = (1+Sign(/','))/2, UYTO  APHEMAEMO AT ODOBLEHHS B CAy'dae CHCTeMbl.
.. P
TMostomy ocTaéTes paceMoTpeTh cayuakt  f1- f1, 2 0.

AEMMA 3. IIycrs f ’(V /)» f '(VM)<0. EcAH  IIapaMeTpsl  pacI{enaeHHs Vi

VYAOBA€TBOPSIOT YPABHEHHNK).
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koo kLU v vy =1

gl , 7-1 2
V;—uz = IMSIg (f ) Vian = k/.u’“gn(/,n)
70 HMERIOT MOCTO OLEHKH (1 3).( 14).
4 BbIBOP MAPAMETPOB PACILEIAREUA AN YPABHEHIMV MEAKOW BOABL
TTOAYAMCKPETHaA CXeMa AN YPIBHEHHIT MEAKOH BOABL OIpeAeAeTcs o
doprvaart (4), (5), (8). 3averim, o A, Ay ONPEACASIOT XAPAKTCPHCTHKH
cucTeMul (1), (2), Kak 3TO AeadeT [ B €AyHde CKAASIPHOTO 3dKoHa (7). Tak Kek
COTAQCHO ACMMAM 1-3 MapaveTphl PaCLUCNACHHS 3dBUCAT TOABKO OT 3Havenu#t f' B
Y3A0BLIX TOUKAX, TO B CAYUde (4), (5), (8) MOXKHG OIPPAE \UTL HX 110 GOPMyAaM:
Vs = {(k! + sig'ff(/i,(Q, ))/’2,%,(Q,){‘(Q,-.l)> 0'
,,.I/z-“’g”(/ly(Q, NAAPNA(Q,)) < 0

rae k/}" 02 OIPCACAAETCS U3 pelletdrs CUHCTOMDL] ydeH(-}l[Plf:ii
‘ .
Ko, JAQ) =k, |40,
e
Viyan TV =1,

Vo =k, sign(A(Q,.)-
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K BOTTPOCY CXOAUMOCTU METOAA CAABOM
AIMTTTPOKCHUMALINN

3. l'ereuxopy
Kadeapd MaTeMaTH IeCKOTO obecnedennss 3BM

B 6aHax0soM NPOCTPANCTBS PACCMATPHBACTCH afcTpakTHan 3anada Koww ans oncpatoproro
YPaBHEHES JBOAIOLMOHLONY THHa. AOKA3LIBACTCH CXOUAMMOCTD MeTOA3 CAaB0l alNPOKCHMALYY fIpR
PeBHOMEPHOR KYCONHOR KOPPEKTHOCTH aKTOPHIUBAHIOA 30Aa'H.

B 6aHAX0BOM IPOCTPAHCTBe B PaccyO1IpHAM aGCTPAKTHYIO 3daaiy Kot

du

~=Au, tei®,T], ¢}

= lo.7] )
u((E)) =u,. (2)

3pe¢h A - HeorpaHMueBHbIi  AMHeHHLUT ONepaTOp HPU  KUKAOM [ € [O,T]

AOIIYCKAOWHN  3dMKHYTOe pdcuyperHde. OBAdCTh  ONpPeAeACHHsT D(A) BCIOAY
maoTHa B B, u; - 3aacuHbIT 2:eMeHT u3 B

Nycte U, - muoxecTBo 3AementoB u, us B, U/, = B, Tarux, uro AnA
Ka>KAOT0 M3 HUX 3dAaid (1), (2) mpu O =/ 0AHO3HAYHO PA3pelIMMa B KAACCe
rAGAKEX permenuit. TOrAa MOXHO BBeCTM Admefibii oneparop nepexoaa S(th.1,),
CTEBALLMI B COOTBETCTBHE KaKAOMY DJAeMeHTY U, € U, 3HdYeHHe IAdAKOTO
peluenzs 3aaauu (1), (2) B TOUKe I,:

ult,)= S(e,t ey, 0t <1, <T, (3)
u, = ult,).

Oynkumo Buaa u(t)= SO, u, € B, Gyaem HaspBaTh OGOBMICHIBIM PeIICITEM
3asaun (1), (2).
OTIPEAEAEHWE 1. 3aaava (1), (2) Ha3bBaeTcs KOPPeKTHOH B B, ecan:
1) npu Kaxaorr U, € U, cyilfecrByer eAHHCTBOHHOE IAdAKOe pelleHHe 3dad+H (1),
2) U@ =B,
2) oneparop repexoaa S{t,,1.) 0BAGAGET CACAVIOUHME CBOBCTRAMM:

a) S(t,,1,)=S(t,,1,)8(,.1,), 0t <1y <0, <T
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o) ISy, e s M(T). 01, <1, <T,

w) S(e,0)= 1. .

r) onepaTop S(t:,tl) CHABHG HOOPEPSIBCH  1T0 1,0, B TPEeyroABHHKE
0<r <t. 87
OMPEAEAEHWE 2. 3adeva (1) (2) HA3mBAaeICA KYCOYHO-KOPPEKTHOH, €CAH
CYIOCTBY/CT KOHEYHOe pA3bHCHHE HHTEPBAAG [O,T]: [TO,T,]...[T,,_,,T,,]. 7, =0,
T, =T, rakoe, 410 Ha Ka¥i0v HF DO\HHTEPBAAOB [TA ,T,“,], k=0,..,n—-1 3aaava

(1), (2) KoppekTHa.
OTIPEAEAEHUE 3. Kopperrrus 3didila (1), (2) Ha3pIBAe€TCSH pPABHOMEDHO

KOPPOKTHOH, eCAH
IS0, )Y < e 4
A Beex f.t, . 0<1 <1, <T . rae a - KoHcranTd, 3aBHCTLad ToABKO o1 T .
CeMeNCTEO  onepdTOPHB,  YAOBACTBOPSIOUINX — YCAOBHSIM  PABHOMEPHOH
KOPPEeKTHOCTH, OYEBHAHO,06Pc 3yeT HOAyrpynny Kadacca .
OTMPEAEAEHUE 4. Ceneficrso KyCOuNRO-HOMPEPHBHRX (PYHKUHE  f, (t) crabo
AIIPOKCHMHPYET 10 | B HHTePBaAe [O,T] Ky COUHO-HETTPEPLIBHY KO PYHKUHK [ (r)

:](.f;(G)—f(G)VG oets)

" "5”—-)0 mpu r->»0 mouctix t.t, € [O, T].

AL OLIEPATOPOB BBEACM OlIPeAeAeH e CAaBOH dIINPOKCUMALMH.
OJTPEAEAEHHWE 5. Onepatop  (comedcrBo  0neparopos) A, caabo
QIOIPOKCHMHPYOCT 00 | B HHTEPBaie [0,7'] onepatop A Ha Kracce ¢gyHRuyup V
ecin  GYHKUHS  (cearelorso  gynruni) v ()= A,u(l) a0 aIIIPOKCHMHPYET
dymxumo v(t) = Au(t). Yult)eV .

IlycTs onepatop A HPEACTABHM B BHAR
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A= iA, . (5)
-1

B aasbHedieM GYACM PaCCMATPUBATE OIIEPATOP

»
A, = Z(x,(r,t)A, (6)
1=]

KOTOPBIA CAGf0 dIIMPOKCUMHPYeET onepatop A4 Hd Kadcce QYHKUMH

V=1dult a) ult)e GD(A‘ ). byult)e C(0,7;B),

A,u(l) - KYCOUHO - HeIpepbiBHb TO 1, § = 1,2,..., p

ecAr  (PyHKLUH a,(t,r) €O 3HaueNMsAME B K, KyCOUHO-HOIIPepsBHH [0 [,

PABHOMEPHO MO 1, T OIPaHHYeHH U YAOBACTBOPSIOT YCAOBHIO

17
l— J'a, (r,O)d@ -1 mpnzr—>0 (€2}
r

paBHOMepHO TI0 1, i=L..,p.

BBeaeM pPasHOCTHYID CoTOYHYKO 0BAACTE ©
— L. !
@, = {r, =jr,j=0l..n-1n =[]r € [O,T]}.
T,

Kaxablit U3 OTpe3sron [tn’m] pa3obLeM Ha p (10 YHCAY U3MepeHHH)

ABHBIX YacTel, BBOAA NPOMEKYTOUHbEe (APOBTBIC) MOMEHTH! BPCMCHH
P s F y p

i
g
P

t =, +Lr, i=L2,.p, j=0l..,n—1.
14
Hapsiay ¢ 3aaaued (1), (2) paccMOTpy™M 3aaa4y:
d:
-f’—zA,ul_, tc[@),']‘], (1)
dr
u,(®)=1u,. (2")
Moa pemennem 3daadn (1Y), (2') 6yaeM DOHMMATL  (PYHKLHIO u,(t),
IIOCTPOCHHYIO CACAYIOUIHM Opasom [1]:

w (1)=S (), =(S,,A.‘S,)" u, =T u,, (8)



14 - 3. [ereukopH

rac T{r) - oueparop peurenis GEPEACASHHOTO B TIPOAMCKYTKe {p.,r,.,,], Sisead, -

OIICPATOPLl PEUICHHS, TTOPOXK\CHHLI® OepaTopdaMi U, A, COOTBETCTBEHHO.

(jIl}JdB(‘,\,\HBbI CACAYICIIIF € feNMa M Teopenlal

IS"(!’Il <e™. Toraa

AEMMA  [Iycrs S(I) AHIOHHLIA  onepdTop, TdKOH,  4TO

S-1)
”e" )” <e” u Ype B ureer MocTo HODABEOHCTEO

e -5l < € k(s - Dol

TEOPEMA. Ecam 3dadtd (1°), (2') DABHOMEDHO KYCUYHO KOPPEKTId, TO PelIeHHe

u,(t) CXONITCA K 0O06umjennosy peurenuir saraun (1), (2) B CHABHOH

OnEPATOPHON TOTOAOIHH.

BLI][I(‘yZI()\d}iHyTbIE ACMMae 1 TeopeMa ABAAKTCA, B ()IIpOAO/\éIiH()M CMBbICAE,

060BLCHHeN: COOTBETCTRYIONNIX pe3yAbTaToB pabor [2]--[3].
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SOME NEW MATHEMATICAL PROBLEMS OF THE
THEORY OF NONLINEAR ELASTICITY

Tamaz S. Vashakmadze
Computer Software Subfaculty

In the report on STAMM-94 (see [3]) we ft I some I 1 problems of nonli solid

when piezoelectricity and electnic «enduchive creeping thermo-dynamic elastic beams, plates and shallow shells
with small cr finite deftc suyected to el gnetic fields ave ani pic and h Below
we continue to adduce some new results which substantiate possibility of reseurch and solving of the mathematical
Here we study probl connected with th icity and h y of Vekua shell theory

1. ON THE PROBLEM OF THERMOELASTICITY

Let us consider for clearness a statical state of isotropic homogeneous media when on the
surfaces S the boundary conditions have the classical form:

"lu}= o, to,u,, =g, $=T-T,=g;, xe§*.

In this case the corresponding system of dilferential equations is split (see e.g. [1]) and
it's necessary to add to the system of s.s. 2.1 ([4]) the averaged equation with respect to the
function 9(x,, x,,x, ).

Before constructing the unknown equation. we have to remember the remark ([1], p.74):
"thus, in a simple connected freely medium, being in conditions of a plane deformation or
generalized plene stress state, 2 stationary temperature field without thermal sources doesn't
provoke slresses 07,,0,,0),. This result in case of plane deformation for the first time was
established by [2]".

Below, basing on some conclusions of 5.2 [4] and Green functions, we construct 2-
dimensional Helmholz's differential equation with small parameter, the presence of which
proves, that in case of an elastic plate even without thermal sources in CQ, there may arise
important redistributions of a temperature, that denote to quantitative changes of a right hand
site  of an equilibrium equation (1.1) (here and below the formulae of this type and some
notions are taken by [4]).

Thus, we consider Poissor: equation, corresponding to the function 9 = 3(14, R7AN u3):

Vi8=f,, Y=g, )

From this equation immediately follows:

hvz | h-z . 08
8(x,,x2,z_,):--Eh—g4 +5 8 _;,’:k(z’t)atz dr . @
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k(z,t)={g::§:tji fz kz,0) =k, 2). @

In its turn. the last equation gives:

“

If we change the integrating order in the last member, from (4) follows:
3 1 1 :
‘9(-"! v’\'z): ‘2'(g; +g, )— 4-h.2 I(hz - I'IAS(XI,X:,I)— f(X, ,xz,t)}it .
h

Using the parametrical representation of integrals with weight h* —#* from s.2 (see

(2.16) [4]). we shall have:

2 _ 2 . .
-(H—Z;)@—-?— - %ﬁ —%(g; +g; )+ R[%7], ©)

where @ 15 averaged value in the integral sense of 9= S(X,,xz, z),

R(%7)==3 [0-7)pun +10.] flJ’A3(Xu 1 el
2n 0

It's easy to show, that exact nonlocal representation type (5) is true also for the deflection

averaged by Reissner:

9’ _3_~ J.(h: —12).9(X| ‘xz,l)df‘

T4
The above considered procedure finally gives such an exact nonlocal representation for
2142 oo W gl
WAy g = B8 R(9p (x,).
3 4 2
Here

9= ol o, o, Ot =1, Ty kit =o.

P (t) are polynomials of m order. f; is an averaged function of fourth component of the right
hand side of iniﬁ&i;tﬁ;ec-dimcnsional system. For the remainder term R the following estimation
holds = & €%
S Wi
" ’3\‘ & IfR2 (4 ., 1

< ohdly i
SRtk nL‘)l|l‘mh).
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Here ¢>0 (independent of #and &) is constant.

REMARK 1. The cases, when the density of thermal flux is given or it is lacking on the S*, are
investigated analogously by scheme of 5.3 [4] as the problem of construction of averaged with
respect to & is same.

REMARK 2. The dynamical case is investigated here and helow immediately if we apply the
method of s.s. 3.2. [4].

2. ON HOMOGENEITY OF VEKUA THEORY OF PLATES AND SHALLOW SHELLS

The method of reducibility of the initial problem to the investigation of the operational
equation of the comparatively sinple structure is given in the paper on the example of one class
of Vekua differential equations. In recent times the domain of application of Vekua theory of
elastic plates and shells has been expanded.

Let Q, be a three-dimensional domain, corresponding to an isotropic non-homogeneous,
with respect to thickness elastic of plates or shells. Then, if we denote by symbol 1.(6,,02)
Vekua's differential operator, and by # the paramecter-measure of non-homogeneity and
anisotropy. also, if we denote by symbol M(9,,8, ) the disturbance operator, then the problem
of the elasticity theory of shells and plates can be written in the form (VN <+o0):

(L(al 10, )_ nM (3, ’62))ll('vl ¥} =0, (xl »X3 )E D. (6)

Below depending on the context we shall also assume that the averaged by Vekua
conditions given on .S = 8D x ]— h,h[ are included in the formula (6).

As we have already mentioned in the monograph {3] on the basis of the asymptotic
method, the solution of the initial problem is reduced to the successive solution of more simple
probiems. [n our opinion. the method stated in [3] requires the further justification to prove the
correctness of the mentioned process.

The way. stated below, differs from the methodology of the works of the kind [3]. Instead

of asymptotic representation or Fourier-Legendre incomplete series, we use the expression

u :}’z"k(-""x:)Pk(7l/n)+(l _7)2"&()‘”*"2)(’7”1)[‘ : M
k-0 k=0

apply well-known asymptotic procedure (sec e.g. [3]) to an operator-eq
1f we denote 17 = h, then (6) taking into account (7), by meth:

have:

2.
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L(3,.08, ), — %nm(a, W =0
8)

i

21" 2i+3

10,,0. ), - I‘:M[ —u,  + i—il—u“]J =0 (i=12.)

The following theorem holds true.
THEOREM 1. Lot the number of equations in system (8) be finite (n <0). Then finding the
solution (if (6) ure BYP)or general solution (if (6) are system of PDE) closed in the inversion of

the operator L r- times and the application operator hM to the solution @ of an equation

Lo = f . wheref are known funciions formulated by recursive processes.
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OB OAHOM BAPUAHTE OBPATHOW 3AAAUU AAS
_KBA3BUAMHEVHOIO YPABHEHUS C
AEMCTBUTEABHBIMU XAPAKTUCTUKAMMU

M. Mewremrampunu
KadreApa mMaTemaTHUcCKOro obecneucuns 9BM

PaccnatpuBaetca  obpatHas:  tasada  Kowrn A runep6o. °CKOTO KB fHOrO
AUDGePPHUHAABHUTO  YPABHEHNS  BIOPOrO  IIOPHAKe € (aPaBGUAMYECKMM  BLIPOXRACHHEM
AOKa3BBACTCR TEOPEMa O CYI¢CTBOBAHMM PEIICHHSA JaAQUH.

B MAOCKOCTH MEePEeMeHHBIX X, ) PaCCMOTPHM KBA3UAHHEHHOe YpaBHEHMe
BTOPOTO HOPSAKA
2 H 2 2 .
(g =x g = uu, - xvug +(u; ~y ), =
3 2 2 3 2 (1)

=(—yu, —xuu, +3x"yu, -xu )/ x.
VpasHenue (1) runepfoAdyeckoro THIa BCIOAY, 3d UCAIOUEHHEM MHOXXeCTBa
TOUEK, TAe CIPABEeANMBO COOTHOWeEHUE v —yu, #0. [Ipy BEHINOAHEHHH IJTOTO
PdBEHCTBA  ypdBHeHHe  napaboAHiecku  BHpPORAaeTcsa.  COOTBETCTBYIOLHE

XdPAaKTCPHCTITHeCKHE HHBAPBAHTE 3dAaiOTCST CACAYIOHIIM ()GdeOMZ

u -+ xy = const,

L2V 2 const. @
g—x
U — Xy = Const,

+.
L2V const. ®
gtx

3aech p=u,, g =u,- u3sectdule 06usHaucius MoILKd.

B OTAMMMe OT AMHelHHX VPABICHHN, Kak wuaBecTHo [1],[2], cemeiicTBa
XAPUKTEPHCTHHCCKMX AMHUI 3apaliee He OIIPCAEACHD], OCKOALKY OHK 3aBUCAT OT
3HAUEHHUS NePBLIX NIPOU3BOAHEIX HCKOMOTO pelieHns . CACAOBATCALHO, MHOMKECTBO
HAPABOAHUECKOIO BBIPOKACIMS 3dPdHOE e ONPeAGARETCH M 3dBHCHT OT MCKOMOTO
PeuIeHust i, B YIdCTHOCTH 01 IIOBEAGHHS [TPOH3BOAHBIX PEILEHUA 10 NepeMeHHbhM

X,). TlosTOAy ceMeHCTBA XaPUKTEPUCTHHECKHX KPHBBIX MOJKHO IIPeACTaBHTL B

BHAE OAHOTAPAMeTPHUeCKUX CeMeHCTB, TOABKO HY>KHO l'IOTpO6OBd’I'L, YTOGLE BAOAL

HHX e GbIAM HAPYIIEeHL! COOTHOWEHHS (2) ¥ (3) COOTBETCTBEHHO.
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AOTTYCTHM, ABA OAHOHAPAMETPHUECKMX CeniefiCTBA HAOCKKX KPHBBIX AHHUE
ONPEeASAEHB! COOTHOLUICHUAMY
v =g,(x,0), 4
y=p.(x.c), (5)
A€ @,, - 3dAdHIBE, ABAKAN HeNPePLIBHO AMQQepeHuHpyeMble QyHKIMA 1o
TepeMeHHOMY X AASE AIOBOTG 3HA'UCHMW AGHCTBUTEABHOTO NapameTpa ¢ . Byaem
CUHTATB. 4TU KAKAK KPHBas coneficTsa (4) mepecexaer npavyio  y =0 1 aobyio
KPUBYKY ceMmeHCTBd (5). Tlpuron floapadyMeBaey, HTO KaK OAHO, TdK B BTOpoe
CEMEHCTBU He MMEIOT 0Ccolbix rotek. Yepes [) 0603HAUUM TY YaCTE ITAOCKOCTH,
KOTOPYIO  IIOAHOCTBIO — TIOKPLIBECT  3d)aHIOC  ypaBHeHHeM (4)  ceMeHCTBO
XAPAKTEPUCTHUECKMX KDHUBBIX, KOTAQ TdpdMerp ¢ HeLpepslBHoO npoberaeT Bee
ACHCTBHTEABHBIE 3HAUCHHA. AlaAOTHuNO, uvepes [, o0603HauMM Ty HYacTb

TIAOCKOCTH, KOTOPYH) TIOAHOCTLIO TTOKPbLIBAIOT XAPaKTCPUCTHYeCKNe AWHHH,

3dAdHIble YPaBHeHHeM (5), a depes D - uX nepecevende D= Dlﬂ D, .

Tlycrs I = Dﬂ{y =O}.

PaccyMoTpUM CACAYIONIMT BAPUAHT OAPATHOM 3dAd4H:
HaUTH HAUdABILIC 3HAYCHUS PelyASPHOTo DellcHHs # ypaBHeums (1) 7 u ero
IIPOH3BOAHOM [10 HATTPABACHIO HOPMAAH V', ©CAH CeMEHCTBA [MAOCKHMX KPHBLIX,
3dAQHIBIX  YPABHEHUAMIL  (4),  ABASIIOTCS  XdPuKTEPUCTHYECKMMU, COOTBETCT-
BYIOIUMMM HHBAPHAHTAM (2). a COeMeHCTBO (5) SIBAACTCH XaPAKTePHUCTHYECKHUM,

COOTBETCTBYIOLIUM HHBAPHAHTAM (3).

TEOPEMA Eciu (pt/(x, ey ix,) 20V el € R', Tor4a CYIECTBYOT pEeLIeHHe

gagayn (1), (1), (5), ApHTONM GYHKLHA V'  OIPEACASOTCA OAHO3HAYHO, @ T - €
TOYHOCTB IO TOCTOAHHOH CAdIaCMOR,

AokazareipcrBo. [1ycTs pHBask ceMeHCTRa (4). COOTBETCTBYIOWAA 1aPAMETPY
¢". mepeceraer mpamylo =0 B ToUKe x,: ¢ {x¢')=0. M3 sroro ypasuemms
PellIeHHeM 11dPaMeTPd € =C(X,) AOCTHIAeTCH IHPEeACTBACHHE CeMecrsa (4) ¢
DOMOWIBIO (BYyHKUHH ¥ = @ (). KOTOPAs IPHHMMAET HYACBOe 3HAYEHHE NpHU

x=x,. EcaH ceMeRcTBO (4) COOIBETCIBYET WHBapHaHTam (2), TO BHIIOAHAETCS
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A (xx) _ pLa@i(nx) + o{xx)

. AHAAOTHHHO, BAOAB BTOPOT)
dx g (% (26 %)) +x

COOTHOUICHH®

d . oa - - — )
cemeHCTBA XdPaKTEPUCTHK (5) Hveem: 1P:2%) P05y (32%)) = a(9%) .
dx G060 (x %)) =~ x

EcAl B IOCABAHHX PaBeHCTBAX TOUKY (x,,0) 6yacm cumTaTh HPOUIBOALHOM Hd
WHTepBaNe /|, TOTAG A€ThO  OIIPeAGASION  HEH3BECTHBIC (PYHLMH Tou V.
EctecrBeHHO, T ONPeACAIETCA € TOUHOCTBIO  [IPOM3BOABHOR  IIOCTOSHHOMA
UHTEerpHpoBauusa. TeopeMa poKa3saHa.
Q

Koraa ceMeficra (4) 1 (5) He UMeloT 0OWUX HallpaBAEGHHUIM HH B OAHOM TOYKe,
T.e. KOIAd YpaBHeHHe (1) CTPOro ruiepSoAHYeCKOTO THlA, TOTAd  pelleHHe
OBPATHOR 3aAdiH He MPeACTdBAfeT GOALINOH TPpyAHOCTH. ECAM ypaBHeHHe HA
HEKOTOPOM MHOMXECTBC ToYeK 1IdpafoAlieCKY  BLIPOXKAJETCA, TOTAA KApPTHHA
AHAMETPAALIIO MEHSeTCsH. AAS MAAIOCTPALIIM [IPHBOAMM CAyYaM, KOTAa ceMeHCTBa
XaPAKTEPHCTHHECKHUX KPHMBLX (4), (5) unetor obine orubaronive 1 3aAdHEl B BUAE

{
X= 0, (r.c) :Ez-~a.\y+/]) , ~b£y<La-b, (6)

12
x=@, (y,c)=c+aq ] , —b<y<a-b, a>h>0, c=const.(¥)
/

B KdXAOB TOURE LPIMON 3 = @ —) LPOXOAUT OAHA XaPAKTePUCTHHeCKds
KpPHBAs CeMeMCTBa (6) M TAWAKO  IIPOAOAKAETCS € TOH JKe TOUKH  BIOAHE
OMPeACAGHHOW KpHBOii cemelicTBa (7). CAeAOBATeABHO, 00a XaPAKTePHCTHUYECKHUX
HANPABACHMS B TOYKAX OTOM OPAMOR coBmaadioT. [lodroMmy, mpaMas y =a —b
SIBASIOTCSL.  AMHHOH [apdBOAKMCeCKOTO  BLIPOXAeHHST A ypapnenms (1), Takxke,
3 ==b  ABAseICH  AMMHCH  HapaBOAHUECKOIO  BHIPOXKACHHS, TdK KdK  BCO
XAPAKTEPHUCTHKH OOOHX  CeMeHCTB  Kacalorcs TNpsAMOH B GeCKOHeMHOCTH.

CoOOTHOWIEHMST OTHOCUTEALHO ' B V HMEIOT BHA

RGN
v(x) +1 o b

OTKYAd HAXOAMM 3HAUEHHS ITHX QYHKLMH.
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AMTEPATYPA
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HEAHHEHHbX  BBPOKAKNYHXCH — THIEPOOAHIOCKHX — YPABHOHHH, Cospen.
npobaenmer MaT. $usnki. Tpyan Bcec. cumn., T6uancn, 22-2 amp., 1987, 1.1, -

THucH, 1987, . 166-173.
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OAHOMEPHAS 3AAAUA AASI HEAMHEVHOM
CHMCTEMbBI TUMOIIEHKO
B. Oawrnaprsa

Kaceapa KRGCpHETHKYU

AoRanLBacTCs  CylnecTBoBatne  oGollUeHIOro  POUICHMA  OAHOMEPHOR  3aA84H AN CHCTeML!
THMOWEHRO

OnucarHpiit 8 paborax [1],[2] meToa 1103BoAseT u3 cucreMmnr (1.75)-(1.79),
OpUBCeASHHON B [3], TOAYYMTE OAHOMEPHBI BAPHAHT HEAMHEHHOH CHCTeMEl

THMOILIeHKO.

CTdTH‘{C‘CKyK) Ae(b()pMdLlHK) MAQCTHHKHU DA OTCYTCTRHHU rOpM3()HTaALH01:l

Harpy3Ky MOXKHO OIHCATD CAGAYKILEeH CHCTeMOH ypaBHeHHH [3]:

N'=0,
Q'+ (Nw’)l +q =0, “)
M -Q=0,

TAC

Eh . . Bh
. IR PR R
N 1—v2[“+2(w)]’ 0=k iy )

M=D¥',
upwiem u,w, V- HCKOMBIR, ¢ ¢ - 3aAaHHAS PYHKLHE OT apryMeHTa X e[O,l]. E.hu

k. -M3BeCTHDIe TIOAOIKHTEALIME TOCTOsHIEe, D = Eh3/12(1 - Vz) , O<v<05.
[TycTh 3a8AQHBI CACAYIOLIHE KPAeBhe YCAOBHS:
u(0)=u(1)=0, w0)=w(l)=0, W(0)=Y(1)=0. 2
M3 (1), (2) DOAYUAeTCs CAMOCTOSTEABHAs 33Aa4d  OTHOCUTEABHO W,
CACAYIOUIEIO BHAA [4]:

O(w)=0, (3)
w(0)=w(1)=0, (4)



B. Oamniapna

rae

t

Eh B Sk
P

7o =k EF"")A Y- 2(l - V;).

3 [‘ x 1
PV =y, — _‘Eﬁu cial - x) j WEchaidE+ chax j W Excha(l — 5)4;’1
1) X o

OcTaapiibie uckovste hyuruun ¥ 1 W Hexoanol 3aaaum (1)-(2) moryT 6biThb

HAWAEHLI € TOMOIBBIO HOPMYyA

v 17 )
3 Jowya =3 oy de,

H=
G

2 | X |
Y= S—Za 'Lsha(] - \”iJ'-w(.f)ch(I;:d;‘— shax ;fw(.f)cha(l - &dé |
(3),(4) HA30BeM PYHRUMIO

OGoGIeHHbIM pelleruen 3dAaim

0
w eW'L(O,l)m[/V_:(O‘l)‘ KOTOPAst YyAOBAGTBODSCT PABCICTBY

(]
(@w)Lp)=0, Yo cWHO)AWO).

TEOPEMA. Tycrs g e1.,(0,]). Torna cymecrsyer pernreHHe

0
we W"z((),l)r“. W(0.0) sasawu (30.(4).

TMprGamsmeroe peuierne W, saiaun (3),(4) vioxreT Gsrre HAHACHO MeTOAOM

By6rioBa-laepkura.  COBOKYTNOCTS  1IDHOAIDKOHHLIX erieHud @ W, crabo
p n
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0
) )2 . .
kompraxria 8 WO [(0)). Kaxasui caabrist riperen W, ects vbobijestoe

peurerie 3dadyqH (3), (4).

AASL AOKAIATEABCTBA TEOPEMLI CTPOMTCS 1LOCACAUBATEALHOCTE [PUBAMIKCHHN

fw,):. n=12,. Buaa
w, =) w v, v =sininx

KoadhdHuueHTBl W, ONPEACNTIOTCH U3 CACAYIOLEH CHCTeMbl aArebpaniecKux
ypaBHeHUH:
{(Diw,)v)=0. i=12...n
Aasee, YCTAHABAMBAETCA PA3PCIIMMOCTL AAHHOH CHCTeMBl W BBHIBOAHTCS
anpHoOpHas OUeHKRd A W, . TTocAe ATOTO NPUBEPAETCS BO3MOKHOCTD MPEAEAbHOTO

Mepexoad mpu n —> o B (D(w, ),vi)=0.

ANTEPATYPA

|11 Mepaaze AT., O perdeHdn AHHAMHYEOCKOH CHCTEMb OAHOMECDHBIX YDABHOHHH
Temowerxo, Tpyapl kospepeHund "CoBpeMenHbe DPOBAeMB KUGEDHETHKH H
[IPHKAGAHOM MaTexaTHKH 21-23 pexafps 19871, TGuaucu, Maa-Bo TGuAKC. roc.
YH-Td, 1991. ¢.49-52.

12] Oanmapus B, O6 0aanH KpaesBoi 3diave AM  OAHOMEDHOH CHCTembl
Tamomeriko, Tpyapt TOHAMCCKOTO TOCYAdPCTBEHHOTO yHHBepcuTeTa, 1993,
316(16), ¢.25-34.

3] Boapnp A.C., Heannednas AMiiaiMKd [JAAQCTHHOK H 0borovex. M. Hayka,
1972,

[4] MMepaaze AT, Hurerpo-amggeperiyiarsroe  IPEACTABACHHME — CHCTEMLI

OAHOMepHBX  ypaBHeHHH THmomenko. Te3HCH  AOKAQAOB  KOHGepeHLAH
"METOA  PeHICHUS] HHTeTPAABHBIX, AHM@ePeHLHAALHLX UM ONePATOPHBIX
ypasHenuit”. Tapry, 1987. c. 31-32.
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ON THE NUMERICAL SOLUTION OF OPTIMAL CONTROL
PROBLEMS FOR POISSON EQUATIONS WITH NON-LOCAL
BOUNDARY CONDITIONS
Nana Odishelidze

Computer Software Subtaculty

ln !lu; pnpex the opi tmal control pioolem for Porsson ecuat- « wait local boundary i and
5 Using the vy 018 of eatet ot ¢ schemes the difference scheme for the numerical
solution of optimal control problem i; constructed *: ves teice of the ditference scheme has been proven

1. STATEMENT OF THE PROBLEM
The optimal control problem for Poisson cquation with non-local boundary conditions is

the gencralization of Bitsadze-Samarski problem [1].

Let D be a rectangle b'—*[O, /,]x [0. /'_.]. 7: the boundary of the rectangular domain,

7:{(11,)'):0Sy_<_12} and y, =7I(x,y}:0$v211}. x - the such fixed points of the

EAE A

N, X J-are commensurable segments, ¥ some open

interval ]0/[ m=m .., that

subset in R and U, the set of control functions v: D —V . » € L, (D) . Let us consider the

non-local boundary problem for Poisson equation for vach fixed v € U, in the domain D

é u J'u
et = ax, V)V (X ). xy) €D 0
a s (%
u(xy) =0, (xy) el'\y,
oy = Do,uitn. 0Sy <y, @

where v el (1), bel, D). Zo‘m <1, o, =const>0. Similarly as in [2], it can be

shown, that the solution of the problem (1)-(2) exists and unique and belongs to Sobolev space

H?(D). Let us consider the functional:
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I(v) = H[r(x,_y)u - z,,]zdxd; - HI\Y(X,_}’)V:“"‘#J 3)
v D

where: c €l (). g, isagivenelement, 5, € [, (1} .0< Nely (D).

The necessary and sufficient condition of the optimality in a maximum principle form
has been obtained.
THEOREM 1, Les Nix.y)>0 und . be a solution of it adjsing problem

a?
=X P R 3D TR
W 1, ' (4)
(x,3)eD\ 37,
Wss)=o. (et ®

p n
v () () = (), S sl m =y
then for (uo,vo) to be aptimal it .s nevess. v and sufficient that the following relation be true

almost everywhere on D :
2N(x,y)-alx,5)=0 6)

2. THE EXISTENCE AND UNIQUENESS OF THE SOLUTION OF THE OPTIMAL CONTROL
PROBLEM

Let us the control domain ¥ coincide with the space R. On the basis of obtained
conditions of optimality the proot of the existence and uniqueness of the solution of the problem
(1)4(3) is reduced to a proof of the existence and wnyueness of the solution of the following
system (1)~(2), (4)-(5), (6). The solution (u,q//) of this system exists. is unique and belongs to
Sobolev spaces

wif m N ot
wellwekH LD \Zy,)ﬂH (D).

3. THE DIFFERENCE SCHEME

Using the operators of exact difference schemes {3] the difference scheme for numerical
solution of the optimal control (1)-(3) is constructed. We shall use the denotations from [3,4].

+v, —v=rv+TNLb  xew, G

\%4
X3, Yox,
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1/(.\/] N xg) =0, el \y,,
)= iamp(;-..x,z), x, € @,,

oy, )
F2N(x,.x,)

R = 7T,_c

Do F e, —O v(, <>(¥u~ u): (ho)-Ro+TT20z,, xe@, (8)

o

y(x)r:O, ~xecl,,
4. THE CONVERGENCE OF THFE. DIFFERENCE SCHEME
The solution of the difference scheme (7)-(8) exists and is unique.

THEOREM 2. The solution of the difference scheme (7)-(8) converges to the exact solution
. , 1/ § 37 . "
according to the net norm H k(u,x, pl.H w) with O(\/ /J) rate convergence, where

h=max{h,h, ).

REFERENCES
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cquations with generalized solution, 1987, -Moscow, Vishaia Shkola, 296p.

[4] Gordeziani D.G., On solution method of one non-local boundary problems cluss,
(Rotaprint), Tbilisi University Press, 1981, 32p.
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MATEMATHUYECKOE MOAEAWMPOBAHWE "OPHBIX
OBBAANOB U OITOA3HEN BOABIIMX OBBEMOB
H. Cxupraaase”’ I Xeamaze™” A YarTypHs’
"Kacpe/\pd MATeMATHICCKOLO odeciicicans IBM
""HIAH suepretnku Tpysun

TMoCTPOCHL  MaTeMATHUECKAH  MOACAL  TOPHLIX  OBBAAUL M OMOA3HeR BOALUIMX  OfBevVoB @
COOTBETCTAYIOIMHE AATOPHTM  HMCACHHOR  Peasusalun. KoHKpeTHbic paciersl npoBeasenll Aad
onoasus Tok (Mraans, 1963 r)

MaTeMETHYECKOe MOACAHPOBAHHEG TOPHBIX OBBAAOB K ONOA3HeH GOAbLMIMX
06BEMOB ABASETCA dKTYGALHOM HPOBAEMO A\ 1IPOTHO3A BO3MOXKHBIX CTUXMMHBIX
06BAAOB B NOTCHUMAABHO ONACHBIX PAMOHAX, d TdKXXE AAA OLICHKHM CTeleHud
HOABHXHOCTH  IIOTOKA TOPHOM  \tacchl.  cOpackiBaemof  B3pblBaMM  NIPH
CTPOHTEABCTBE HH)KEHCPHLIX COOPYXENHH B TOPHBIX YIeAbsX. [OpHbie 0GBaAbl,
OMOABHH-00BAABL M ONOA3HM 06LeMoM B 10%7 OBHMHO CMeldioTes ¢ BOABLILON
CKOPOCTBIO M 3dXBATHIBAIOT CKAOHBL Ha TayOuny Ao 100-500 M, nepemerast otokn
U MdCCHBB Ha GOABLIHE PACCIOZHUS. UINCPACMLIE KHAOMETPaMH, M 3aXBdThlBas
[MPOTUBOMTOAUKHDIE CKAOHBI YIICABSI.

AL KOAHYECTBEHHOTO OIMCAHMS TdKMX sIBAGHUWH OyaeM CUHMTaTh, 4TO B
HAY4ABHDBI MOMEHT CMelldiONIdsAcs 'dCTl,  MaCCHMBA MIHOBEHHO ApPOGHMTCS U
MPEBPINAeTCsT B «KHAKOCTB», KOTOPAs 3dTeM «CTEKaeT» CO  CKAOHA. AAg
OGLACHEHHAS XKe IPUPOAL 3hheKTd MTOBBILINEHHON NOABMKHOCTH KPYTTHLIX 06BAAOB
BOCIIOAB3YEMCSH 3dKOHOM CYXOTO TPEHHSI MeK\Y IIOTOKOM OBAOMKOB TBEPABIX TCA H
HOACTHARIOMEH TOBePXILCTRIO, Iipesroxentiuint C.C. [puropsHom [1].

B AGHHOH CTATBE IIPCANOAATAETCA, ITO 1YTh OBAUMOUHOTO TIOTOKA COCTOMT M3
TPEX OCHOBHBIX YHACTKOB: d) HAUAABHOIO Y'UdCTKd ABHYKEHHMS 0BAOMOYHOM MacChl
MO TOPHOMY CKAOHY, TAC MECTHbI YKAOH pycad K TOPH3OHTY @ = ¢(x)> 0,
x€(0,5,] # npepeAbHOe 3HaUEHHe YAGABHOH CHAN TPeHHA C, MPHHAMAET MdK-
CHMAALHO — BO3MOXHEE 3HAUeHHMS, O) TPAH3UTHOTO yuactka @ =@(x)=0,
xe(S,.Sz). rAe  IIOTOK ABUKETCH [0  PLIXARM  HAKOMAGHHSM, ACAHHUKAM,
CHEOXHHKAM M O, [(PHHUMAeT MeHLIIee 3HdYCHHEe; B) KOHEYHOTo YUdCTKa,

P=p(x)<0, xe[S,,5;], upeanoAoras. HTO  DOTOK  TOAMMACTCA  Hd

MTPOTHBOTTOACKHLIN HaaAbHOMY CKAOH (pHC.l). rae X - KOOPAHHATA BAUAB
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TPAEKTOPUH NTOTUKA, §,,5,,5, -KOOPAHIIATE! COUTBETCTBYIOMIMX yHACTKOB.

TarUM  0O6PA30M, MOXKEO AdTb  CACAYIOHNIYIO  MdTEMATINECKYIO dopmyau-
PUBKY AMI 3¢AdUM KPYHHOMACIITAGHLIX OBBAALIBIX TOTOKOB, HMEIOLHX GOALLIYIO
CKOPOCTL M MAABIH, MO CPABHEHAK) € MX HAUABHOH MACCOMH, AOMOAHMTEABLIBIH
3aXBaT Mo TyTH ABH)XCHHA, B BAKTOPHOIN hopMme:

~

‘—7‘{)+ C RO =W, ()
(& A .

rAe
O=(JH)Y, J=Hu FQ)=[Ju+05gH JY,
Al

: ) :
Q) =| | urtsinggn - L+ HE }sign(u),o

\P <
Hauanbmste yeaoBms: u(x,0)=u,(x), H(x,0)= H(x) x€[0,S,]. (2)
Ipanyraiibie YCAOBUA:  u(D.1)= u,(r), H(0.t)= [{,(1)  te[0,T]. (3)

3aech  7-Bpeys, u(X,1) -OCPEAHCHHdS 110 HONEPEUHOMY CEYeHHMIO IMOTOKd
CKOPOCTh, 0 -CPEAHAS NAOTIOCTL OBBAALIOMG ITOTOKd, g -YCKOPEHHE CHAbLL Ts-
KecTH, K, ~KODMEPULHCHT «MHAPABAIFICCKOIO» COMPOTHBAGHH, 110(.\‘) 2t Hv(x)-
PacmpeAeAeHMst CKOPOCTH M TOMUMHD  C\@AIONIeHCs [OPOAbI B HaWaAbHBIH
MOMEHT BPeMelTH, COOTBeTCTBOIHO,

YuuTLIBAS  CTPYKTYPY MdlCMarl4eCcKoR  MoaeAnm (1)-(3), AAf YMCA@HHOTO
PEIUeHH 38AdUH MOXKHO HCITONL3VBATh PA3HUCTHYK) CXEMY PACIISIACHUS BeKTOPA

notoka (PBIT) [2]. LenTpaxsno-pasiocras cxesma PBII, koTopas ecTecTBeHHbIM

PEN

06pd3()3\1 BBOAHT HO()GX()H_\I)’I() AONO "HCKYCCTBPHHOH BSI3KOCTH, NMCCT BHA!

g =a" -1 {(/‘(q)) i»-“-ih(f(q)) w [+ W(g). (4)
rae r, h-UJdl'H Bp(‘\!(’}ll(()ﬁ H r'poc-rpancmmnmi CeTUK; n-mmep BpeMCHHOTO
crom; g, f{g), M W ABNHOTCA PA3HOCTHLIMM  dHAAOTAMH  COOTBETCTBYIOLIMX
(pyHK.Lu/lI:{, AR 11ePBBIX  Pal3HOCTUHLIX TTPOH3BOAHBIX HCHO,’\LE}yEOTCﬂ H3RBCCTHLIE
0603HAYCHUS, _7’:/”—_;"'. 7’ =().5(_/'i_7): d PAaCUIeNACHHBIE BEKTOPbLl IIOTOKd

HMelOT BHA!
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H !Fu(u R 0.5

fagy= l g u(u - ju| ) r0.5¢

i
2

2i_ TR u-gf-c

L
¢c= ‘/EE CKOPOCTH PACTIPOCTPAHEHMS BO3MYILCHUI B OTOKe.

TIp¥ PCeAAM3ALMH IIPABEACHHLIX PA3HOCTHLIX CXCM, KdK OOLIFMHO, Y'IMTIL-
BAETCS YCAOBHC YCTOMUMBOCTH Kypanta-OpUAPHXCd-/AeBu.

MNpUBeAGHHBIH BBILUC TMOMXOA PEAAK3IOBAH  Ha  lPUMepe  OnoA3Hs  Tok.
ofpylueHre KOTOPOTO MPOHU3OIIAO0 B BOAOXPOHHAKILe Battonr (Mraius) B 1963 i.
[3]. Ero caeacTBHEM SBUACSE TePRAMB 70-METPOBOIO CAOSL BOABL ‘lepe3 IAOTHHY,
MOBACKIIHMNA 3d COBOR KardCrpOIICCKHe IIOCACACTBUS B HIDKHeM Obede.

Hamu GblAM MPOBEAEHL! YHCACHHB® PACieTH! A ABYX MONePeuHbX CedeHUH
KaHbOId, COOTBETCTBCHHO BOAM3M MAOTHHLI M BOAH3M BepXHeH IDAHULBI ONOA3NS.
Pe3yALTATLI PACHCTOB MAAOCTPHPYIOTCA Ha pHC.2 U 3, TAe IIOKa3aiiul NepeMeulenue
OIOABHEBOR  Maccsl BOAM3M ILNOTHHBL HM3VICHEeHHe e10 11pours U CKOPOCTH
OLIOA3HCBOM Maccul B TedenHe 100 ceK. OT Hdalland ABHIKCHHS AD OCTAHOBKH
OLIOAZHEBOH MACCH. Pe3yAbTaTbl PACHeTOB AOCTATOYHO XOPOLIO COBNAAQIOT €

KOAMMOCCTBEHHLIMHU AdHHBIMIL, IIPABCACHHLINMIE B [3]

400

w0

)

x0 - ——

w

w ;

s I !
I} £ !
E § § 8 ] g _
2%0 ]450 I 240 P mu}muj 4 u [w0 [ 20

Puc.1
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ANTEPATYPA

[1] Tpuropsau C.C., HoBbif 3anOH 1PEHHA H MOXdHHIM KPYTHOMACIOTAOHBIX TOPHEX
06BaN0OB H omoasHeH 6oibiunx 00BMoB, AA CCCP.—1979, 1.224, Ne4.

2] Escees ET., llouusi B.B.. Pa3HoCTHEIE CXeAbl PaCUIEIACHHS BEKTOPd IIOTOKd
AT YPaABHEHHSI MEAKOH BOAsL MaTenaTHHeCKoe MoAeARpoBaHKe. 1990. 1.2, Ne3.

131 Mioamep A.. Onoisens B aoasrHe Baifont, C6. crareit "Tlpo6aeMsl HH)XKeHEPHOHN
reoarorun”, BoilL4. Y3a-Bo "Mup”, M., 1967.
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YUCAEHHBIN METOA, AASL PEILIEHNA OAHOMEPHOM
HEAMHEMHOM CUCTEMBI THMOILUEHKO

Ak, Tlepasse

adeApa MaTeMaTHHECKOTo ofieciieienss DBM
Y3

H3y'eH BONIPOC CXOAMMOCTH 0 TUPHIMA AAS JaAa'iH O DHOPALUY BaAKH.

1. BBEARHUE.

PdaccMAaTPHBAETCS HAU4ABHO-KPAeRdsl 3aAdld OTHOCHTOARHO GYHKUME W H
v
1 \
W, :=[cd -a+b '[wfdx w, - cdy,,
0 J
W, =cw, - ctdlw-w,). 1)
O<x<l, 0<r<T,
w, (.x,O): w(”(x), w (v.0)= wm(x),
v (x0)=p"(x)  w(x0)=y" ), @
w, (0,1): w(1,1)=0, w, {0)=w, (1,1): 0,
0sx<l, 0<r<T,
OIMCHBAIOLIG S BUGpaLMio Garky B Moaean Tmvourenko [11,[2]. Bpaecs a,b,¢,d -
HEeKOTOPEIE HOAOXKHTEABHBIC NOCTOSHHBIC, npmiem od —a>0, a wm(x),l//m (x)‘—
3aaaHUbIe pynkipy, [ =12,
Brepem dyukupm u=w,v=w,, [ =y,,@ =y, #u, ucxoas us (1), (2),
CPOPMYAHPYEM 3aAGUY B CACAYIOUIEM BHAC!

i
u, =(cd —a+b J."Z‘l")"a ~cdg,

\ 0 /
v, =u, f=cp, —cldy-v) (©)]
o, =1, v, =1,
u(x,O): w(x), v(x,0)= wm(x), f(x,0)= l//m(x),
Px0)=vw(x), wx0)=y(x) “)

w0, 1) =u(l,1)=0,  £{0.0)= f(1,1)=0.

AATOPUTM IPUGAMKEHHOTO PeUIeHUst 3aAd K (3), (4) cocTouT U3 TPeX YaCTeH.

2. METOA KOMEYHBIX DAEMEHTOB.

1
Ha OTpe3Ke [O,l] BBOAMTCAH cerTkd ¢ HIATOM h = ‘}\7 H Y3AaMH



36 A, Hepaase

x,=jh,j=0,,..,N. B kauecrse MPHBAREHHIA HCKOMEIX (PYHKUKHA Bepyrcs

= Su(en(3). v, = 20, (0, (),

,n

Zf Jar,, (%), Z¢ Jo,, (5)

10

:iwmw

J-0
TA€ @, - KyCOUHO-AMHeRHLIe duuurHble dyuruuy, & = 0,1,...N. TIpou3BOABHEMM
bYyHKLHAM Brad

RO WAL NNIES W0 e

=1
NOCTABHNM B COOTBETCTBHE BCKIOPEI

A0=OAL0-A O, m0)= (s @) . ©
Oy u, (v, (1), /() ), () m (5), i=12,.N-1, j=0L..N,

OIPEeASASIOTCH A3 C/\eAlemeﬁ CUCTeMbl T¢\epKMIIa:
Mu, =(cd—a+bhv, Kv, }th - cdLg,,
Kvy ==Q'u,. M, =cQp,-dly, ~v,) (7)
Ko, =-Q'f,, Ky,=Lf,0<t<T,

rA€ MATPULibL

1 1
k= ;((w’" O ))u;; v’ L= Z((m’" Dy ))lsisN-l‘OsjsN ’

M= %((a), o)) O=- ((w,,u ,))

M siepes (.,.) 0603HAUEHO CKd wipHue IIpousseseHre B L (0,1).
Cucrema (7) AOHOAHACTCH HAYAABHBIMH  YCAOBHSIMM, O3HAUAIOIMMH, 'ITO

B(‘.KT()pbl
4(0).%,(0), £,(0),0,(0).¥/4(0) saras. ®

3
AOKA3BIBACTCSl CXOAMMOCTL METOAd CO CKOPOCTBIO O(h/z) B CMEICAC HOPMbI

181 s N, ISiSN-10g <N

A eRt.

Anst cTpyHB! THMOIUGHKO KOHEUHODAGMEHTHASL HOAYAMCKPETH3aUMA IO X
peaAnz0Bana B pabote [3}.
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3. CXEMA THUI'IA KPAHKA-HHMKOACOHA.

Ha oTpe3xe BPeMeHI BBEAEM COTKY {1" G[O. T]]0= ty <t <.<t, = T} mpu
mare 7, =1, —f,, #=12,... P Tlpubawxkennoe sHaueHHe BEKTOPOB B (6) npi
t =1, obosHaxum vepes A, . n=01..,P.

Ans pemneniust 3aaaqm (7), (8) B(»cuo'\bayemcn pd1uoCTH()l7l cxeMon

M{w, -y )= 4{ (cd Tth(vh) Koy +(% " )Kv" ':l}Q(v oy )-

rcd

(en+ep")

ZK(KZ“:_‘, .-rQ(u,,+u; .

A”(ﬁi— i I) Q((P,, +(P,, - 2-21 L( + W}. —Vh -V, ‘)’ %)
2K(<p;—<o,. = rQ( 2 ),
2Ky -y )= e (g 1) m =12 P

[IPH HEVAABHBIX YCAOBUSAX
u, = u, (0)+Au, (0), v = v, (0)+Ar,(0), £ = /,(0)+Af,(0)
¢, = ¢,(0)+ Ap,(0), L_I/f.' =y, (0) + A&(O). (10)
3aech Au,,(O),Av,,(O), Af, (0), Aw,(0), Ay, (O) - aBCOAIOTHBIE TTOTPEIIHOCTH HaUaAb-
HEIX yCA(;I;Hﬁ (85._ - o o

[ToAydeHa oUeHKa MOrpeincT Metoad (9), (10) vy, — gh(t"), n=12,.,P,

v = (v i) glo) = (m(t)n6) L) o6 wiale) -
4. UTEPALLMOHHBIN TIPOLIEC.C.

B pesyabTaTe AMCKPOTU3AUMHM [0 LepeMeHHBIM X M { 3aAdud CBOAMTCS K
PCLIEHAIO CUCTCMBI HeAHHEHHEIX YPaBHEHMIH:

A(y,,—\"' I)—‘, (B+ S(v;,’)+b( "'))(y +yn ‘), (1)
rtae n=12,..P, a A4, b,.S —  MdTPHLBI,  OOpeAeAsieMble  QOPMYyAdMM:
A=diag(M2K,M.2K2K), B= ( B, )1s,,,ss'312 =(cd - a)Q, B, = -cdL,

B, =B,=-20", B,.=-B,=c'dl, B, =cQ, B,;=2L', ocrarume B, =0.

S(_) (5"‘)l st k=nlan, St =—};£(ﬁ\)l KiQ, oCTaAbHEIE S =
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Ecau B (11) BecTu cuel or (#—1)-10 cAOS K 7 -OMY. IPHMEHAS Ha KAKAOM

CAVE HTEPAUMOHHHHA MeToA, To BuecTo (11) 6yAes UMeTsh

el b wLF
A(‘hk )hk])_‘ (B+§(vhn)+5 h,l; )thk+Vh’R _)’ (12)
A& Vig = VZR”_ _,,",}l ‘ ¢,:,;I,l//,, ? f‘) - nocaeaiiee ((pHHAALHOE) HTepaLu-

'
- n o on n on n
oHHOC mpubaukemme )T ¢ (n-1)-ro cros, yip :(u,,_R,Vh_R,fh.Rs¢h,R’Wh,k) -

. n i
peuieride {(pedrbHoE) ypaBHerust (11), MoAyuaemoe B pe3yabTdTe 3aMeHRl ), = Ha

nolF
Yhr

A/\s{ peutenus (12) Bocm;unyoncs{ UTePALIMOHHEIM METOAOM

Ayyg = Ayt + 22 (B S(opp )+ s(v:,:*))(y:: '+y:;’), a3

m=12..., rae ”nw - k ~0e TIPUGAMIKEHHe BEKTOPd y,, zk =01,

HaxoxaeHue yh_R 13 (13) yAOBGHO APOM3IBOAHTDL METOAOM (DAKTOPH3ALHH.

n.m

TToayuerie  oueHKa NOrpeinHOCTH npouecca (13) Yur B/

AMTEPATYPA

[1] Hirschhorn M., Reiss E.. Dynamic buckling of nonlinear Timoshenko beam, SIA’V[
J.Appl.Math. 34(!979) pp.290-301.

[2] Tucsnak M., On an initial and boundary value problem for the nonlinear
Timoshenko beam, An. Acad. Bras.Cienc. 63, N2,1991, pp.115-125.

[3] Cristie 1., Sanz-Serna J.M.. 4. Galerkin method for a nonlinear integro-differential
wave system, Comput. Meth.in Appl. Mech. and Engin.44(1984), pp. 229-237.
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OB OAHOM YMCAEHHOM METOAE PEHIEHUSA
OBBIKHOBEHHLIX AI/IG)CDEPEHL[I/LAAI)HBIX
YPABHEHMI C HEMETKWUMUW HAYAABHLIMU
VCAOBUSAMMA
E. Karamaase

Katbeapa MartemaTuieckoro obecneienns 3BM

PaCCMATPMBARTCR OAHE METO; POUIEHMA T.H HeurTkod 3anaud Kolln (Koraa HauaabREe yCAoBHA
3eAalbi B BHAE HEUETROMO "IMCA) AV OOLIKRUBEHHOTU AMpB(EprHUKArLHOTO Y 1 nop
GasupylOIIHACE  Ha  HMCROABIORANMH  OAHOMU  HIITCPRALILTO  MeToAa  PaccMoTper  Bumpoc
CXOAHMOCTH 3TOTO METOAR AAS DAHOTO KABCCH YpaBHeHRrf

1. [IOCTAHOBKA 3AAAUML.
PaccMoTPHM OBHIKHOBEHHOE AHhGePeHIIdaAbHOE YPdBHEHIe

u'=f(u), 1>0, (1)
rae f - 34AdHHAA Ha A=[a,b] HelpepulBHat  DYHRUMA. [lycTh, Adnree, B
HAuaABHLE MomeHT {=0 3mavenne dymani u(f) 3asaHO HeTouHo - B BHAe
HENPEePLIBHOTO  BLITYKAOTO  HEUSTKOTO 'iMcAa [l] - HempephBHOTO, CTPOIO

BBIMTYKAOF0, HOPMAAH30BAHIIOID, HUMENIeI o ()de}!H‘lPHHblﬁ HOCHTEAB, HEUETKOIO
TOAMHOMXECTBA MHOMXECTBA AEMCTBUTEABHBHX UHCEA. MHOXXECTBO TAKHX YUCEA

oGostiaun vepes 1. (R). Torat HavaABHO® 3HA'EHHE 3QMMIIETCS B BHAG:
u(0)= i, « I..(R). (2)

Yepes [u ] 0OBO3HaUMN HOCUTeAb #f,. B AdAbleiliier GyAeM CUMTATb, YTO

-
3AMBIKAHEE MHOXKCCTBA [, ]o LEAMKOM A€XHT B UHTepBase A, 1.e.
[#]), < (a.b). (3)

Agdree TOAOKHM, uYTo A ABoro u, e [i, ]0 CYIIECTBYET CAMHCTBEHHOE,
onpescsennoe Ha T = [0,7]. Henpepusnoe peucime ypasnenns (1) ult) = u(t:u,),
yaoBaeTBopsiomee  yeaopino  #(0)=u,. Yepes G(T) o6osmanmm  cemedicrso
3aAGHHBIX Ha T HempephIBI X pellleHud ypaBHeHus (1):

G(T)= {u(t; uYue C(T)u'= f(u)e>0,u(0)=u,,u, € R}.

TOTAQ 38AQUA COCTOUT B olietike At 1€ T HeveTkoro sioxecrsa I = ii(t), kotopoe

OUPEALAN B ARd 3Tdla:
({)CHatidra  HOCTPOHM  HedlTKoe  MHOXEeCTBO U OGLIKHOBEHHBIX

orobpakennit us T B R ([1]), caeayomun obpasom:
H3, (p(0)). ecrm o € G(1)
Vo:T->R. u.lp)= { :
10, B 0GpaTHOM CcAyyae

4)
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(iif)Ha BTOpoOM 3Tane ¢ nomowbld U ONpPeAeAHM  HCKOMOC  HeleTKoe

orobpaxenue #(t) kax:
VieT.VxeR, y".(,)(x)z sup g, (tp) (5)
iy
AOKa3bIBaeTCS, TO, eCMI 1, € Z(R) TU OAPEACNEHHOE HOCPeACTBOM (4)-(5)
HeYSTKoe OTOBpaXKeHHe # Kax\oMy (€1 CTeBUT 8 COOTBETCTBHE HENPEPBIBHOC
BBIUTYKAOC HEYETKOE HHCAO, T.R.
vieT w()el (R). (6)
KpoMme Tero, 3aadda OLEHKIT #(r) MoxeT 6HTL CBeAGHa K OLEHKe Vo e (0.1]
MHORQCTBA (@ ~yPOBHSL, ONPCACAACMOTO CACAYIOUIUM 06pa3oM:
[#@)], = {x| iy, (x) 2 a}: {x: x=ult;u, ), u, €li, ]a . %)
Kpome toro, us (6) caeayer, dTo VL(F(O,I] [17(!)]« el, (R), ae I, (R) -
MHOXXECTBO BHIIYKABIX KOMIAKIHHX nopvioxects R (em. [2]). B cmay
Bunyraoctu i, Va € (0,1] crpesearuso Tarke BRAOYeHME: [ﬁu]., < [170]0 < (a,b).
Taxuy 0Bpasicn, AA PELICHHA KAKAOH U3 BLIIEYKA3AHHBIX 3aAd4 BO3MOXKHO
UCIOAB3UBAHHE AIOGOIO HHTCPBeALHOIO MOTOAd, HCIIOAB3YIOIET0 dpudMeTHKy B
1y (R) B aarHOM paBore GyaeT pacemorper Meroa Il mopsAKa  TOYIOCTH,
npearosrenssil [okuaeat 8 pebore [3].
2. METPUKA Y HOPMBL
Yepes ], 5 (R) 0BO3NA KA MIWKECTBO Ol PAHHYEHHBIX HeUSTKHX HHTEPBAAOB,
T.e. MMEIOIMX OFPAHMUEHHLI HOCHTeAb, HOPMJAAM30OBAHHBIX, BBITYKABX HEUSTKUX
HOAMHOXECTE R, (DyHKUHMA NPHITAANCIKHOCTH KOTOPBIX CBEePXy MOAYHeIpephlBHa.

OueBHAHO, YTO i‘.(R)C IB(R) B 7,,(R) METPHKY BBEAEM CAGAYIOLMM 0Bpd30M:

vi,vel,(R), D(E.7v)= sup]d([ii]u,[i’]“)‘ e d(,) - merpuka Xaycaopda,
ac(d

BBeAGHHat B [, (R) Kpose toro, B lA-(R) 6yAeM  paccMATPUBATE HOPMY

»

bl . ITousrue WHPHUB HUTEPBaAa, ORPEACATEMOTO B Iy (R)

|[e. b]IA ) = max {ja

RAK a)([a,b]) =b-a,B 75 (R) PACUIMPHM CABAYIOLUM 06Pa3oM:

O )= i‘.a)(Iz?L)daA

3. OMMCAHHE YHCAEHHOT'O MRETOAA.

Pacemorpan 3aaady  (D-(2). TloaoxuM, uro  QyHRUMs f(u), cTosUlasT B
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MpaBOM YdCTH YPABHEHHA (1), HIIpeAeAeHa Ha HEKOTOPOM WHTepBane A :[a,b] "
HMeeT Ha A ABe IepBLIE OTPAlTHYCHHLIe NPOH3BOAHLIEC. [TyCcTe, Taioke, BLILIOAHCHO
ycaosue (3).

Aanee, moroxuM, to dyrrums f(u) mveer onpeaesénnoe ans Beex U c A,
MOHOTOHHOE [0 BRAIOYEIHHMIO HHTepBaAbsoc pacimpenwe F(U) u  nycrm
36> 0. YU c 4, 0 (FU )< fo @) ([3). Iycts, rpore TOrOL, CyiuecTsyer
onpeacAdHHOe AT BCeX L/ C A, MOHOTOHHOE MO BRAIGUEHMI) WHTEPBAALHOC
pacllpeHue ‘P(U) byHrUMH I = f(ff" +(7y )

B cuay Toro, uro [170 ]“ UEAHKOM ACKHT B A4, A HEKOTOPOIO KOHEHHUID
r, > 0 HaBaéTes yucro ¥, 15 28>0, Takoe, uro [170 ]0 + S(F(A)— rj‘P(A)/lZ)C A.

Toraa Y € (0,1], [i5,], + S(F(A) - r‘f‘i—’(/t)HZ)c A.

PeuleHne MOCTPOMM Ha OTPe3Ke [0,9], AN Hero pas’obBEM ero Ha /m uacredt

To4Kamu I, = JT, (j=0, m), r=8&/m<r,. VHrepBan [0,1] pa306LéM Ha n

dacTedt ToukaMul a, =0, +ih, i=0,..,n, tae 08, <h. h= (1 — &, )n.
[ycrs Vi=0,..,n uaTepBars Y™ (t ) )-—- Y, onpeaensiorcs opMysamu:

Yo =la,], . ®

. 3
Y=Y+ %{F(Y/’ )+ F(v; + Py +[0,c]x £ ()~ l’—zw(y; +[o.7]xF(4)). @
Toraa, coraacHo [3], aas AIOBOTC perneHus u(t) ypaBenus (1), TaKOTo, HTO

u(O)e [ﬁo],, ,i=0,..,1 COPABEMMBLL BKAIOTICHUS u(t,)e YJ', Jj=lL..,m ® umeer

MOECTO CAGAYIDIIAN OLPHKA AN UIHPHHL HHTEPBAAGB V) :
a){Y/' )s Nt + Mcu([ﬁ(,]a’ ),
rae M wu N - BeujecTBeHHble [IOCTOSHHBIE, He 3aBHUCAmMMEe OT J H 7.
AOKA3LIBAETCS, UTO OTH NOCTOSHHBIE HE 3dBHCAT TAKKE OT A | /.
Arst Beex j=0,..,m OOPEAGAHM HEUETROE MHOXECTBO j”'(t j) CABAYIOLIMM
06pasom:

vxeR, /1Fh(‘/)(x) =supa.u, (x),

Usisn

TAe ,Uy, (X) ~XAPAKTEePUCTAYe CRast d)yHKLLI/lﬂ MHOJKECTBA.
f

OueBHAIIO, 1TO ih(t,)e TH(R), Vj=0,...,m. TorAa A\ IIMPHHLI HEUETKOTO

HHTePBAAd )7"(!,) CIPABEAAHEA, CACAYIOILAS OLCIKA:



42 E. Karardise

QF* ()< Met 4 M-Q(F*(0))< Ne* + M- Q). (10
4. CXOAMMOCTD B CAYHAE MOHOTOHHO BO3PACTAIOLIEA [TPABOM YACTH.
AnsBeex £, j=0,.,m. a . i=0..,n ompeaeAnv HHTEPBAA NMOTPEIIHOCTH Z,

H3 ypaBHeHus Z) + [ﬁ(t/)l =Y. AvkasbiBaercs, 4TO €CAH CYIECTBYET KOHCTAHTa
.
m; >0, Takas, yTo Vx € [ﬁo]ﬁ i M (xx 2mg . TO HMERT MECTO CACAYIOLAS OUCHKa:
o : :

D™, )b, s maxlze]  +C-h. (1)

Osrsal
rae C He 3aBucHT OT i,/ h,T.
Torad, ecarr [ - “MOHOTOHHO BO3PACTAONidd  Hd [a,b] byHRUuM,
HHTepBaAbHOe pacurupenme F(I/) dbyexuun f  COBIAAdeT € 0BOGUIEHHB

paculupeHHeM M eCTeCTBeHILIM 0BpdaisoM ofprieseTcs Kak F ([y,u])= [f (iilf (u), :
TO AT MHTEPBAAd TOTPENIHOCTH HMeeT MeCTO OLeHKa:

| =i 2
<
!!Z/ ”/A(u) < Bt
Sy (l-pg) _ M +M,
rae B=3-N, ~--e-———l—-, Py =Ty—"=: 2 1ae N, - mnocrosmnai, He
4-M, (] +pn) 2

3dBUCAWAA OT 4, j,h,7, M, ¥ M, - Bepxiue rpaHULB MOAYACH COCTB. MepBOH M
BTOPOH NPOU3BOAHON OyHRUMA [ .

Toraa \/t, . J =0,...,m uveeT MeCTO OLeHKd
o(i e, al, s B-r7+ C-n,

4TO B AOK&3LIBACT CXOAHMMOCTS METOAd B BBEAGHHOH BhINIE MeTpHKe.

AMTEPATYPA

[1] Dubois D., Prade H., Towards juzzy differential calculus. Part 1, FSS, 8. 1982, 1-17.
[2] Dubois DD., Prade H., Thedrie des possibilités, Masson, Paris, 1988.

[31 Wokunn YO. M., HurepBasusii amarns, M., Hayka, 1981.
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ON THE TORSION OF THE ELLIPTIC TUBES

Gaioz M. Khatiashvili
Computer Software Subfaculty

In this paper the problems of torsion for homogeneous elliptic tube, made from binary isotropic mixture [1], and
for composite elliptic tube made from two different 1sotropic materials are stucied

It ts known, that 1 the problem of torsion for the two-layered 1sotropic elliptic ring, after conformal mappmng on
the composed circular ning . the function of torsion 1s 1epresented 1 the mapped domain by conformal mapping
function I this paper the function: of torsion £ are repres d by Faber's pol Is [2] directly wi the given
composed elliptic ring.

1. INTRODUCTION
We consider the elastic body (homogeneous and composed) with elliptic lateral (or
interface) surfaces. Take the plane Oxx, of system of rectangular coordinats  (Jx,x,x;, at
the end of tube , bounded by two planes
x, =0, x =1 (1>0). (8}
and the elliptic surfaces, cross-section of which will be the cllipsesy, given by equations

(x,),, =ua,cos 8ix;), =b, sin§, (029<2ra, > b sa,,, > a3 =012),(2)

where a,b, are the semi-axis of the ellipses 7 .
The cosines 1, and g, of cutward normal n to ellipses ¥, may be represented in the form
(n), =07'b,cos®, (), =0 a sin$; @, = Ja}sin® 9+bicos’ . (3)
L.et us introduce the operator D/ = 7_\ .
cx,
In the elliptic rings bounded by cofocal ellipses » ,, i.e. when it is placed the equalities
@ -b =0 (704.2). 4)
where 2c is the focal length. will be used the series with respect to Faber's polynomials ¢, and
t,, given by equalities

=1 (5

———
22 I NT -
Hh=z+NZ -y =z -z —C ,zll_l)‘lu‘lv(z

Let us consider the components of vector of stress
Ty =T M+ 7y n (k=12,3), (6)
where n, are the cosines of outward normal n of curves 7, .

2. THE TUBE MADF. FROM BINARY ISOTROPIC MIXTURE

Let us consider the homogeneous tube, made from isotropic binary mixture, bounded by
planes (1.1) and two confocal elliptic surfaces. the cross-section of which are the ellipses y , and
7, -given by equations (1.2). It is assumed the semi-axis of these ellipses satisfy condition (4)
and is considered the linearized theory of mixture, when the body forces are absent and
¢quations of elastic equilibrium are represented in the form [1]:

3
3 D7, + (=1 DI =00k =1,2.3,7 = 1,2), (N
)1
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O = (p@divi + pPdivu'®), (p = p° + p?),
where p"'are densities of substances. It is assumed that components of displacements stress
and strains 1,7, and e (# =12) of the two different substances, constituent the
mixture, obey Steel’s law [1].
T =Y ay + Ay, Wdive! + A, divdD15 "'2/‘:,-19,*“) +2u, 781‘((:) +
1Y 2468, (k= 12030y =12),
where &, is Kroncker's symbol, 4, and g, constants of elasticity ,

; » D (2 RNE)
a, =, =2y, 2, =D+ D 20, = D! i) =D ).

)

Required components of stress 7, in the each normal cross-section S of the tube, must
satisfy the conditions {3,4]
.U(xl T}:m —A\’:T“”)) =M, (&)
where the torques M ) are given values.
The components of the displacements and stresses in the problem of torsion, we seek in the
form:
w1 Gryxy, ' = (=17 Gxyx, w7 = (<1 UG (%, )
0" =, =D (-G, f + (D xy ),
. = a1 =, 20 iy =12k =1,2,3).

where G will be determined tron: conditions (3) and harmonic functions S, (x;,x,) in the

4

elliptic ring S bounded by ellipses 7, and y, must sarisfy the following boundary conditions:

df, df, ic .

), =(=*) =(xm-—-xm), =——-35in2% (i.e. =f,=1), 5
G0, 25D, = G- xim), = =2 Ge. fi=fi=f)h O
only, if the following condition is fulfilled e, —,u_i" t Ag(g4y — p1,) # 0, where n,and n, are
cosines of outward normal. Therefore. the functions f, = f, = f identical are equal to function

of torsion of isotropic body.
Take in the account the expressions (4), It is easily to shown that conditions (3) will be
fulfiled. if G is taken by equalities

G=(gD)'M, D.= [[D.f+x)} +(D,f -x,)"1ds >0,

1

(6)
&=y = Xty — ) =0, M =MD ()~ )y =My, - p,).
Represent the sought function in the domain S by formula
f =ReF(z). (@)
where F(z)is the analytical function in the S of complex variable z = X, +ix, (i* = -1) and

introduce the notations
p,=a, +b g, =a, -b,, 8)

I
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from indicated boundary conditions we get
. s a1 s
Flz)=i—=(py + p)) (1 = plgy’1}). ©)

3. TWO-LAYERED ISOTROPIC ELLIPTIC TUBE

f.et us consider the two layered tube. bounded by planes (1.1) and elliptic surface (1.2)
within j=0 and j=2. The domains occupying by layers will be denote with €Q; and €,
respectively. The cross-section of the tube will be the domain, composed by two isotropic
layers ( with different physical characteristics) ,occupying the elliptic rings S, and ),
bounded by confocal ellipses 7, , ¥, and y,,y, respectively, given by equalities (1.2). It is
assumed therings S; and. S, are glued together along ellipse 7, .

The components of displacements and stresses in the problem of torsion of composed
elliptic tube will be represented in the form {3.4)

(1‘|), = —Gx,x;, (uz)/ = Gx,x3, (“3), = ("f,(xl‘xz)s
(713), =G/1_,(D|f/_xz)$ (Tz_x)/ =G/‘J(D2f,+x|) (j=12), (h
where. constant G and harmoric functions f, will be determined. x4, and p, are Lame's
coefficients in the domains Q and , respectively (all other components of the stresses are
equal to zero).
The components (1) must satisfy following boundary conditions {3,4]:
T, =0  onthe surfaces (1.2) , within j=0and j=2,

[7,.) =lt s [ ) =00 . (k=1,2,3) on the interface (1.2), within j=I, (2)
where symbols [], and [], denote the limiting values on the interface of the expressions
enclosed in the brackets, taken from domains €, and ), respectively.

Besides them, in the each normal cross-secticn of the composed tube, will be fulfilled the
cquality

[[ors —xmds =M, (S=5,+5,), (3)
s

where torque M is given value.
As in the previous item. the functions f; may be represent with the help of the analytical

functions F,(z)

S, =RefFi(2), (G=12). 4)
Let us represent the sought analytical functions F' (z) , of complex variables z = x, +ix,,
in the form
ic? :
Fz)= T(m: w0y (5)

where 2¢ is focal length and constants #1,” will be determined.
After substitution of expressions (1) into boundary conditions (2). we get following

algebraic equations for the coefficients m”:
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2 NN T
pi,am? gl mi = 5 (j=12),

2 . 1
plz(lu]ml(” = gy - gy (! — gty = E(/‘l —Hy) (6)

P = Gt =) =0
The determinant A, of this system will be given in the form
2 W g 2 4
A=pi pilu (g gD+ -gDV+ g ¢ [ B -PD)+ e (27 =p)O1I>0. (D)
The solution of indicated equations might be represented in the form
1 1 .
m = A (P, - fu, Q)mi" = A—(a By =B Gyl
o i (8)

. ! . 1,
1 2 R 1 -2 _ 2 -2 m_ 1 2,
m® = pi g, m -4 mY = py gyt my =S ay

where
a=2"[mq:(q] —41) - 1,943 + 4B =2"41(35> - ¢.°),
P, =pla;+plai 0, =plqi-piq].
As iz is known [4] (according to (3)), the constant G from (1) is determined by equality
G=MD', D=3 u, ([ +xI+xDf,~x,D,f)dS>0 (10
s,

(%)

s 12
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N1638M&ANSGN3S o INFORMATICS ¢ VTHOOPMATUKA

MHOOPMALIMOHHO-CTATUCTUYECKASA MOAEAD
INMAAHHMPOBAHMSA SKCTIEPUMEHTA

H Borxyyasa  H. Huxoraasze I MamacdxAHcoB

[Mpobacattiast AaBopaToOpust hu iueckol Kibepluernky

B 11peAcTaBI@HHOR PaBOTe, HCEOAL YS MAUH KAGCCHYECKOB THOPHE IIAHHDOBAHHA DKNCPHMeHTA,
Ha ocnore 0GOBILEHNA  HEGOPMAUKOHRLR 1aTpi P Onilepa ¥ TPHMEHENMA  HEKOTOPBIX
KHPOPMAIHOHALIX  KPUTEPHE, Havk GyAeT  CHOPMHPOBaIS  HE(OPMALNOHHO-CTATHCTH IECKas
MOACAD [LXGHMPOBAHHA IKCIEPUMOITa

1. BbIEOP @OPMbl ®YHKLIMOHAARHCI 3ABUCUMOCTH.
OBO3HHUN  vepe3 X(x,), i=1,1. MHOXECTBO HEIABUCHMbIX MePOMEHHDIX

GA3UCHLIX MepeMeHHLIX), OHPeACASeMLIX  JKCNCPUMEHTATOPOM  3dPdHee, A0
p

IpUBCeACHHNA JKCIIePpHMCHTd, "{€pe3 Y(}",), /':l,m = MHOX>XeCTBO epeMeHHBIX,

3ABHCSIIMX 0T  GAa3HCHBIX LIePOMEOHHBIX,  3HAUEHWI KOTOPBIX  OlIPeACASIOTCS

IKCLHEPUMEHTANLHO (T. €. MIIOKCCTBO M3MepsierblX MepeMeHHbIX), ¢ Yepes X(xl,) -

MHOXKECTBO  BA3HCHBIX  NOPEMCHHBIX,  COOTBOTCTBYIOLIIHX [ -OMY  pe3syALTaTy
M3MEPEHHS 3dBUCHMOM NepeMeHHON.

OANON B3 OCHOBHBIX 3dAdU  JKCICPHMEHTATOpa SABASeTCH  yCTAHOBACHUE
GYHKHIAOHAABHON 3dBUCHMUCTH MEXAY IACMOHTAMH MHOXECTB Y(y,) u X(xﬂ)A B
BHAY TOFO, TO MCKOMasl (pyHKUHOHAABHASL 3aBHCHMOCTE OGLIUHO HMeET CAOXKHELINR
BHA, T € LPAKTHYECKOM TOUKM 3peHHs neiecoobpasHec 3sameliuTh ce Boace
MPOCTOR  (PYHKUHOHAALHOM  3dBUCHMOCTBIG.  AUCTATOYHO  XOPOUIMM  CIOCOBOM
[IPOBEPKH  COLAACOBAIIHOCTM  PEAABHOH  (PYHKUMOHAABHOH  3dBHCUMOCTH €
IKCHOPHNMCHTAALHBIME  PE3YALTATAMH  SABANCICTH €€ AMHEedPH3aUMs € yHeTOM

OTKAOHEHUA NMOKAY  HM3MEPEHHLIMH  3HAMCHHANH ), H COOTBETCTBYIONIUNMY

AMHCHHLIMR 3HaUEeHHAMH.

5,=35x, M

Tae /}, ~— HeH3BCCTHLIC [[apPAMEeTPLL Torad, 0603HAYAS ITH OTKAOHEHUs qepes E/, N
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J=1.m, Gyaem umers:

OTKyA@

n
y, =2 Bx, +e, (2)

r=l

B Goree 06ieM BHAC COOTHOMICHHe (2) MOXKeT GbITh 3aMHCAHO B MATPHHHONR
dopMe. AAST 970r0 MHOXECTBd X(x,,) u Y (y,) [IPeACTABMM  COOTBETCTBEHHO B

BHAC CACAYIOUTHX MATPHLL

: o
Yoo X oo Xy I !—J’I
Xy Xy ot Xy i Vs
=" = NREIE
[ o O Y J

Torag, COTAACHO (2), METEMATHIECKAS MOAGAD TAQHHPOBAHUA IKCIIEPHMCHTA B
MaTPIr IO odME IIPUMET CACAYIONME BHA:
Y=Xf+e¢, 3)
e &= [6“52...5", ]l . B= [j}, By, ]T - TPaHCIOHUPOBAHHLIE MATPHLEL BCKTOPAa
OTKAGHEHHH &' M HEeH3BUCTHEIX 1apaverpos  f T HAHAYUILIAH  AHMHeHHas
HeCMeIleHHad JUEHKY KOTOPLIX MOMeT GLITh ONPEeACACHd MEeTOAOM HAUMEHBITIX
KBAAPATOB MAM U3 HHGOPMALMOHHOTO KPUTEPUS OLEHKH [1aPaVeTpOB [1]

2. OITPEAEAEHVME HAKWAYYLIFTO [TAAHA DKCITEPMMEHTA.
Telteps OnPeASAHM HiIPOPMAUMOHHDIN KPUTEPUIl BEIGOPa HAHAYHIETO AaHA

JKCIEPHUNEHTa I MoAeaH (3).

Beoast o6usnavenve X, [.\'/,x,z...xj"]T H IPHITHCHBAS RKAOMY MHOXKECTBY

T &)
X, BepustnoctHyto Mepy )70, 1ae K $m - KOAMMECTBO PasAMMIILIX DaPMAHTOB
BRG0P Ga3UCFLIX NEPEMEeHHBIX AAS BLIGPAHHON KOHKPEeTHON MoAeAM THOA (3).

1
OIPEACANM COBIKYIIHOCTD MHOMXCCTB Xu, € COOTBETCTBYIOIUUMH BEPOSITHOCTHLIMUA

K o
MepayuH 1",(,1 ? kar K -Blff TAGH DRCIEPUMenTA:
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! v :
5 - Xl,n 2w T an (4)
[ ,
(X) (K) K
A R, e BY

mn

# [TPEACTABHM UIPOPMALMOHHYIO MaTpully P. Oumiepa [2] B CAGAYIOILIEM BHAC!
ﬂf(ék)=zl’,‘,f’)( X, 5
il

TIPHIINCLIBAS ITPH 3TOM HYANCBLI® 3HAUICHUSA TeM PI("K) - MepaMm, KOTOpBle COOTBeT-

CTBYIOT TakuM X | MHOXECTBAM 1llAdHa ¢, Hd KOTOPLHIX M3MepeHHs He

ﬂp()B()MAHCb.
Aanree, BBOAAL TIOHATHE AMCNEPCHOHHON  MATPULB NAaHa &, AMA
HEeBHIPOIKACHHONR MATPHLL TUNa (5) B BUAE
D&y =(ME)™, ®)
HAMAYUIIHM W3 NAQHOB (4) GYAeM CUMTaTh MAAH C HdMMEHbLIeH AMCIICPCHOHHOR
MaTDuIe.
Y10 Ke KacaeTcs BePUSTHOCTHHX Mep [’J‘,,'") . TO, MPHHMMAS BO BHUMAIHE, YTO

BEIGOPOUIILIE CPEAHHE M BHGOPOYHBIE AMCIIePCHH (KOBAPHALIMH) ABASIOTCS
HanboAee 3hhEKTHBHON CTATHCTHKON AAS OLIEHKM PE3YABTATOB 3KCIEPHMEHTQ, H
HCx0As M3 TOro  (paKTd, UTO MAOTHOCIH  PaCIIPEAGACHHSI  BEPOSTHOCTEI,

COOTBOTCTBYIOIHE MAKCHMYMY HHGBOPMALHOBHOK 3HTPOTIHH, HMeIOT
3 K
IKCIOECHUMAABHEBI BHA [ KAUecTBe BEPUSITHOCTHBIX Mep P,.(,,) HeAecooBpasHo
HCIIOAB30BAT>  (PYHKUMM  HOPMAABHOIO  PACHPEACAEHUS  BePOSTHOCTEH, AAR

KOTOPBHIX, IPH HAAHMYHH OAHOCTPOYHBIX MATPHL, (BEKTOPOB) X/T,I =|x,%,0%,],
BEKTODUB WX CPeAHMX 3HaueHui g =[u M2 H,] M KOBAPHALOHHBIX MATPHLL
2= eovi(X - i (X, = 1)) TAe (X,., ~H, “[(x ~Ha ke ), -#,u)],
COOTBETCTRYIOIHE TIAOTHOCTH PaciperereHHH GYAYT HMeTE CAcAyIowHi BuA [1]:
Pl(xﬂ,xlz,,..,xm):!27{ Z, | exp(m S DI ) )], 0]

OlIpeAeAHB BePATHOCTIBIC MEPHl ILAaHa (4) M BBIABAMEB HAMAYYIIHH TAdH €
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TOMOMIBK) (B), BCTAST BONPOC KAKOMY JK€ M3 j Pe3yAbTaTOB H3MEPeHHH O1AaTh
NPeAoUTeltHe, TOHee TUBOPS, Kak BBIGPATL Pe3yALTAT H3MepeHuUil ¢ Hauboabiuei
undopmdiMen? AAA pelledks JTOTo BoOpoca BocloabsyeMmcs KyabBGakoBckoft

pasaraiomed  HidOpMALMO.AHOH  MCDPOH,  OTAdIOIeH  ITPEAIIOUTCHHE & -OMy
Pe3YABTTY H3MepeRui npoTus r-oi (6,7 =1,c <m), KOTOPEIE AA (7) IPHHUMAIOT

caepyromnit Bua [1}:

)

P
3(r:r)= [P ]n—[—)’T)dxﬂdx/z ek, =
7

=_l Z'_ 1517/_,, (}_,, ( )+ ; szl__l(#, —u e — )

2 Z |

AHAAOTMMHO MOXeT OLITh IIpeACTABACHA HH(;JOPMduHOHHl)-CTdTHCTH‘-}QCKdﬂ

(8)

MOAEAL  BHIOOPA  HaMAYYINeH AWHEHHONH (yHKUMM, uTO OyAer CAeAdHO B

oCACAYIOIIEH paBoTe.

ANTEPATYPA
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O TMPUHIIHMIAX THOOPMALIMOHHOTO
MOAEAVMPOBAHUA

H. BokydaBa H. Hurxoraaze

[Mpo6.acaiidst AaBopaTOPUs il IMUECKOT KUGepHETHRA

B npeaCiaBAHHOA paboTe, ¢ HCMOALIOBAHMAM HEKOTOPHIX HH(UPMALHOHHKX MOp, Hartk DyayT
cpoprHpoBatibl HibuPMAUI BHLC  FPUTOPHH, [O3BOARIOUINC POWITh HE  TOALKO  BOlPUCKL,
CHSTIAHHAE  C OHPPLACACHHCN TLALTHOCTeR (hYMKUMA PACHPEACAGHHHA, HO MW DPEUIWTL  BONPOC
OPeANGITHTEABHOCTH TOR MAY HHOR AALTUPHATHBHOR THNOTEI B KPHTHYCCKOR 06AQCTH, NpoBecTH
OLCHRY NaPAMETPOB, OPCACARTEH YC0RKE AOCTATOUHOCTH CTaTHCTIRH H AP

1. BBEAEHMUE.

Beakui  pas, KOTA@  NPOH3BOAATCS  CTUTUCTHUECKHE HAGAIOACHHS  UAM
HPOBOAMTCH CTATHCTHUCCKHA 3KCUEPHUMEHT, BOSHMKART BOMPOC, HACKOALKO MTOAHbIE
BBIBOABI O BHIGOPOUHON COBOKYITHOCTH ACAAIOTCSL Hd OCHOBAHHH CEPHUM TAKOTO POAd
HaBAIOACHHH AR DKCIepHUMeHTa?

AAsl NIPABUALHOTO pelleHMs TAaKOH 3dAd4M Mbl AOAKHB! ObITL B COCTOSIHH
TIPOBECTH XOTS OBl IPYBYIO OLEHKY COOTBOTCTBYIOLIEH (DYHKLKM PAClPEASACHHS
MPH OrpaliH'eHUsX ONPEeACACHHOIO THMa. HO TAK KaK 3dAdHHLIM OTPaHHMEHHAN!
BCEIAd VAOBACTBOPsSET GeCKOHEMHOE MHOMKCCTBO PA3AHUHBIX PUCTIPDEAGAEHNH, TO
3aActia  BHIOOPa M3 DTOFO  MHOXKECTBA HEKOTOPOTO  “HAMBOAEe  MOAXOASUCTo”
PACITPCACACHHSA He MOXeT ObITE OAHO3HAYHU PellieHid A0 TeX 1op, II0Ka He OyaeT
38AaH  TOUHLHA KPHTEpHIl Tufo, KAKOe paclipesereHHe CUHTATh ~HaHboree
TOAXOASIITHN,

2. TIPUHLIMIT MAKCHUMYMA MHQOPMALIMOHHOW DHTPOITHH.

O603HaUUM  uepes )..’(xl HEeNPepLIBHYIO  CAVUAHIYIO BeAmunHy X C

JAeMEeHTaMI X', a 'epe3s (T,(X» — OrpdiMYeHHs, HdAOKeHHBI® Ha CTATHCTHKY
\

):=7:(_x), i=ln, (T. e na GYHKUMHM BEGOPKE Ha X ). Torad Bonpuc
OOPEACACHHS  HOH3BOCTHOM  AOTHOCTH  PACIIPEAGAGIHS  REPOSTHOCTH  IIPH
MMeIOUeHes HIKPOPA ALY O CTATHCTHKE (T. €. TIPH MMEIOHIMXCH OlPAHHYEHHSIX)
MOXKeT  GLTh  pelleli, MCXoOAd H3 NPHHUMIIG MdKCHMYMd  MHGODMALHOHHOA
JHTPOHHM, MATEMATHUECKdS MOAGAL  KOTOPOH  TIPEACTABAACTCS  CAGAYIOUIAM

00pazoM:
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Hix)l,, =max - [f(0)ln f(x)dx}
<T,(x) - |10 f (0, (1
j,f(;)dr= L
uexoan u3 Kotopoit ma f(x) no.\y‘ldeM. [:
[ = exp{—- Ay - Zn (x)} e

rae nocrosirHsie Ay n A, (i =1,n) AeTkO OnpeAessiioTess M3 BTOPOIO U TPETLEro

COOTHOIUeHHEI Moaean (1).

2. TTPUHIIMIT MUHUMYMA PA3AMUAIOLUEN MHOOPMAIIMH.
MpeanoAoKunt, 4To 3aAdH0  H (4 =1,m) arbTepuaTHBULIX THOOTE3 U Tpe-

SyeTcs, LPH OrDaHUEeHUAX

<1 >= [T fulxdx,

HAAOXKEeHHBIX Ha CTaTHCTHRY Y, =T (\) (i=1n), 1ae f, (x) - HNAOTHOCTH pacrpe-

ACAPHMS BePOSITHOCTEH, COOTBOTCTBYIONpe K-off runotese (k=1m) u ycroBuo
HOPMHPOBKH

Jfrode=1.

OIIPEARAKTL TO MHHHMAABHOE KOAMUECTBO HH(OPMALMH, KOTOPas HeoBXOANMA AAS
OTAQUHM DPEATIoNTeHHsA K -Of THIIOTe3e NMPOTHB £ -0ff AALTCPHATHBHOM TIUIIOTE3EI
(k¢£;k,[=i,;;; ). A pelllelids 3TOofo Bulpoca GyAeM HCXOAHTh U3 TTPHHUKIIA
MHHHEMYMd Pa3AHNAIOLISH HHPOPMALHH, MATeMATHUECKas MOAGAL KOTOPO#H MMeeT

caeayrommit sua [1], [2]:
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e x
Stk:0],,, = min J.fk(.\‘)ln'—jfsz—x; ,
<T{x)>, = J'T, ), (x)elx, 3
[ £ x)ax =1,
HCXOA U3 KOTOPOH
Stk =<3 A0 <T >, ~InZ, “

[

;oo
Fe) =1 ) =(Z,")" f(x)exp] -ZA&*’T,(x)), 5)
o=l
TAE Z}“ - HOPMHPOBOUHBIF VHOKHTEAL, MMCIOIGAR BUA:
% = Ie.\‘p(—Zﬂ.:k’T,(x)Jf,(x)dxA (6)
M 0l

[TpaBAOIOAOGHEIE M HECMCUIGHHBIE OLEHKH mapametpoB A’ B cRolo ouepean
ONMPeAGASTIOTCS. M3 YCAOBHI
<T(x)> — nz® (H
' kT~ 2506) P
A,
CAEAYIOIIAX M3 COOTHOWICHME (B).
3. MHOOPMALIMOHHDIE K PHTEPHIE AOCTATOUHOCTH CTATUCTHKH.
MipopHaUMOHHLIN  KPHTEPHEM  AOCTATOMHOCTH  CTATHCTHRH Y, =7,(x)
(i=1ln), npu yaruumu H (F=1,m) AALTOPHATHBHBIX THIIOTE3, ABASETCS, KdK
H3BOCTHO, YCAOUBHE [2]:
~h |
Sk, X)=3k:0Y)=3k: ), (8)
(k#&k=1,m), 1. e ycroBHe PABEHCTBd PA3AMHAIOULIX HHGOPMALMOHHLIX Mep,
ONPEACACHHLIX Ha OBAICTH ONPPAGAGHMST U ODAACTH 3HAYEHHH CTATHCTHKH, 4 HX

PABEHCTBO € MHHHMYMOM pa3.\wxd»0mex“1 lin)()p\'lduHH O3Ha'iaeT. 4TO AdHHJA

CTATUCTUKA AOCTATOYHA B AN pacnpe,\e;\eﬂﬂﬁ IKCTIOHEHIIMAALHOIO THIIA {5).
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MATEMATHUYECKASA MOAEAL MHOTOLLIATOBOTI'O
TTPOLIECCA TTOAAEPXXKU TTPUHATUA PELLIEHUA B
3AAAUE TTPOTHO3A 3EMAETPACEHUNM
T. Faveurmaaaze ” I Lleprmasse ™
'Jqu)e,\pd TEOPUU CAYUARHLIX 11POLECCOB
*"Kadeapa KHOEPHETHKA

TIpeArdracTCst MATEMATHHECKAS! MOAAL MUOTUITArOBOTO IPOUECC TNANCPRKH NPUHATHS PEIeHAR
© BOWOKHOM PA3BHTHH COOBITHA Jla OCHOBe AQlHLIX, HCMTOABIYEMBIX AN NIPOTHOIa  YPUBHA
AevaeTpHCeRIA. MOACAL OCHOBANG 1A HEUSTROM AMCKPHMUIIALHMOION dHAAK e,

1. BREAEHVE.

Muorue cucTeMbl [IPUHATHS PelleHMH, NPUMEHSIOMBIC AASI OLICHKM YPOBHS
PHCKA B 3aAd'ie  ([IPOTHO2d  3eMACTPACCHHH, MOryr ObTb PACCMOTPEHBl Kdak
cocroamue M3 6d3bl AHHBEX ¥ METOAOB BBIBOAQ, OCHOBAHHBIX Hd ONPeAGAGHHBIX
(YEeTKHX) AGHHLIX ¥H  OCHOBHBLIX [TOHSTHSIX, He COAEPXKAIIMX CEeMaHTHUeCKOH
HeOMPeACASHHOCTH. [IPHUGN MMEIOTES ABd CYIECTBEHHO PA3AMMHEIX TIOAXOAd K
nocTpoeHuio 6a3bl 3HAHBH.

da) HekoTopble CHCTOMBI OCHOBAHLI HA XPOHOANOIMYECKOM [IPEACTABACHUMN
AdHHLIX (HCTOPUYCCKUX SHaHHMX). B 2T0M cAyUde THITITUHO IPEACTABAGHHE AQHHBIX
B BMA® TabAMLL  YCAOBHILIX BEPOSTHOCTEH, & IIPABHAG BBIBOAG SIBASIIOTCS
BePOATHOCTIILIMY. HEKOTOPEe COAGPIKAT dATOPUTMBI KAGCTEPH3ALMM ¥ AHAAM3d
AHCKPHMHHAHTHLIX GYBROpH. OGmui arpubyT BCeX >THX cHCTeM — TaGAMMHO-
HHCAOBasE Gdid AGHHBIX.

6) TAcBHLIL dABTEDPHATMBHBIH IMOAXOA — DTO  3IKCIEPTHLIC CHCTEMLI,
OCHOBGHHbIe Ha Gd3e 3HAHKE, COAGPXKAILCIT Pe3syAbTATLI OMPOCOB 3IKCIEPTOR, B
KOTOPLIX APAGETCS [OILITKA YCTAHOBACHHS CYICCTBEHHHX COOTHOWEHUH MEXAY
OTOGPAHHLIMM  [IPU3HAKANHA  (IPEABECTHUKAMH) M  BO3MOXKHBIMH  YPUBHSMH
semaeTpsicenui.  [Ipouece MPOTHOSHPOBAHMA CBOAMTCA K 3aAd4aM MOHCKd M
NCIOABIORAHUS PasAMiHNX T.H. "forward —" n "backward — chaining"” arroputmos.

Ofa  Tuila  cHcTeM OOABAQIOT  3HAUMTEABHHIMU  1IEAOCTATKAMH KdK €
TeOPETH@CKOH, TaK H ¢ IIPAKTAMECKOH TOUKM 3peHHA. 3TH  HeAOCTATKH
(TPYAHCTH)  OPOMCTEKAOT OT HCIIOAL3YeMEX  0OIMX  MeToaoR  cBopa
HIPEACTABA@HHSA 3HAUHHN, @ TdKIXe UPABHA AOTHYECKOI'O BbLIBOAQ, HEJAGKBATHLIX B
YCAOBHSAX HEONIPCACAEHHOCTH,

ue/\b upe/v\arae.vl()il Pdﬁllﬂﬁ 3dKAIOYAeTCA B [IOCTPOCHHH HOBOIO MeTOAd
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MOMEPXXKM  OPHUHATHS  peuleHusd, pafoTaiomero B YCAUBHSIX  HE  TOALKO
BEPOSITHOCTHOW  HEOMPEASAGIHOCTH, 1O K BO3MOXHOCTHOH.  [lpeaparderca
MATAMATHUECKASA MOAEAB MHOMOLIGTOBOTO  Mpoullecca IMPUHATHA PpellieHHsa o

BO3MO)XHOCTHOM pPAa3BUTHH cOBBLIAM Hd OCHOBE AAHHBIX, HCHOOAL3YEMEBIX AASL

MPOTHO3a. DTd MOAGAR OCHOBAHA Ha HEUETKOM AMCKPHMMHHAUMOIHOM atanmse {1].

[2]. ®oTOpLIE TPM3BaH OBECTCUAMTL NOACPIRKY NMPHHATHA DeNIeHHS O LLPOTHOIC
YPOBHA  3eMACTPsACEHHs ([0 BCelf  BPEMeHHOH  IIKare  (AOATOCPOUHBI,
IPOMEXKYTOUHBIH H KPATKOCPOUHBIH). AMCKPUMMHALUAOHHLIH dHAAM3 MO3BOASET
OPOBECTH MOASAMPOB&HHME dKUTO IPOLECCd., KAK HHTYHUTHBHAS dKTHBHOCTh
DKCHepPTa [NpY NPHHATHM PEUIEHHS, d TAKKE YCHACHHE AOBEPHTEABHOIO YPOBHA
IPHHEMAEMOrO pelledus.

2. HEYETKUTT AMCKPUMMHALIMOHHDBIA AHAAUR.

AHCKPUMMHALIHOHHBIT 12113 3(p(OEKTHBHY YCTAHABAMBAET 3HAMHMMOCTH T.H.
AKTHBHOCTeH [2] ¢ TOMKY 3peldss MX OTHOCHTCALHOM CHOCOBHOCTH 0GCeCIIeunBaTE
OPUHATHE PELIHHS M3 XOPOINO ONPEACAGHHONO (ETIKOTO) \MHOMKECTBA BO3MOMKHBX
PelleHH.

MCTOMHMKOM  HHMOPMAUMI  SIBASCTCH  UACTOTHO-HHCAOBASL 0d3a  AdHHLIX,
CoAepXRalUlast “HCTOPUMH™ TMMPABUALHBIX peluenui, T.0. 3HaHH# 00 aRTUBHOCTAX
DKCIIEPTéa M MOCACAOBABUIMX PEILSHMAX, IPEACTABACHIILIX B BMAC CBOAHON MdTPHLILL

e i:P &P (MHOXECTBO 1IPEABECTHHKOB) U J: Dj eD

o )
vacror F =|Ij,]|f,
(MHOXKECTBO peUICHHH), f., ABAACTCH  A0NeH  (OTHOCHTCABHOM  1dCTOTOH) Tex
sanMcel ¢ peieuuem D, rAe UPUCYTCTBYeT mpepBecTHHK F. DT MaTpuila

SIBASIETCSI  OCHOBOM  AMT  ABYX  APYTMX  MAaTPHI[  MATPHIBl HOAOKHTeABHOH

~ |
AMCKPHMHHALIHK !|P/l| ¥ MdTPHLBEI OTPHLATEABHOM AMCKPHUMUAHALIAK

- 1 & 7 __ .
P=—31 (Sh)i=tmj=1n, (1)
n=13 o f,
kxo

)

21 (—)l‘llﬂj-»ln (1)
)1—-l I
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rae Lr -HeuéTKoe MOAMHOMeCTS0 "GoAbIuHe ovnomenus”, Lr o COOTBETCTBYIONIC
AyasbHOe. OTH BeAMYHHLL COOTBOTCTBYIOT GoAee TMOKOMY TOAXOAY K [IPUHSTIHIO
peurenus.

Beamumnub! (1) ¢ (1) siBASIOTCA KOMIIOHEHTaMH pacilieniacius [3] HHAHKaTopa

L7 , 1pou3BOASIIEro OTOOP SOAE MUK OTHOUIeHHMHA (fu /ﬁk) W IPYNIUPYIOILETO UX B
AOAMHOIKECTBE (n-1)-3A€MEHTHLX MHOMKECTR {(f,] ! fu }j 2k, j k= Lni=1lm }o(u

TOMHO TAKOH OTOOP M3 MHOXCCTB {(f,‘ /fu)}). PaccMarpuBast dAeMEHTLI 3THX

MHOXECTB B KdUeCTBE CAYHAHULIX COOLITM C PABHOMEPHBIM PACIPeACACHHeM
BEPOSITHOCTEH, I[PHUXOAMM K BBIBOAY, 4YTu (I') eCTh BePOSTHOCTb HEYETKOTO

TOAMHOXECTBA  "OOABIIME  OTHOWEHHS MHOXeCTBa {(f,’ ! fu )} a (I -
BepPOSITHOCTH TOTO K€ TIOAMHOMX€CTBA {(f,,‘ 1, )}. DBPUCTHUCCKASA MHTCPHIPETALMS
Mep [MOAOKHTEABHOH M OTPHUATEABHOR  AMCKPHMHHALME  3dKAIOYlaeTcl B
[TPEACTABACH T ﬁj KAK dKKYMY MPOBAHHOIO AOBEPHS K YTBCPRAGHHIO, UTO

NpeABeCcTHIK [), Goree CYyIeCTBOH AAA  [IDUHSTHUR  pPelleHus Dj, HOM  AASA
OCTaABHBIX pemelmf«’x, d l’:l;j- KdK dKRYMYAHPOBAHHOIO AOBEPHS K YTBCPIKACHHIO,

uto P BoAee CYLIECTBOH AN ITPHHATHA peillicHMH “le D7, yeM AAS OCTAABHBLIX
! 1

L

. | i = P
pewenuit. TakuM 06pasoM, 6asd AAHHBIX, MdTPHUE ||f,J|| |P | u "n,,i| CO3AAIOT

"CpeAy CTAHOBACHWSA pelienin”. KoHKpeTHoe pellieHUe MPHHUMASTCS CAGAYIOUMM

06pA30M: MYyCTh AAHHOM KOHKPETHOH CHTYdUHH COOTBETCIBYCT ONPeAeAéiilas

MOCAPAOBATEABHOCTL PEABECTHUKOB P, B MaTpunax l‘PU “71, J" othiepém

TOAEKO Te CTPOKH, KOTOPEIE COQOTBETCTBYIOT P', H Oﬁpd:iy&’M C MOMOIIBIO ITHUX

e |
CTPUK HoBbIe 1[P

H l!l |

MATPHLBL Heuétroe pelleHne IIPCACTABAACTCSH B BUAC

HEUETKOTO  TTOAMHOIKECTBA  MH(IKeCTBd {DI,...,D,,,}, PYHKLUMS NPHHAANEIKHOCTH

KOTOPOTO SIBASIETCS BRIYKAOH KOMOHHaLHed:
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0 = i (lLarg:("i, )"' l,",all({;/ » 2
rae
WA A @
m m
7, B V, NPEACTABASIOT COOTHETCTBEHHO CPeAHHE 3HAMEHHT MEP UOAOKHUTEALHOH
U OTPHUATEALHOH AMCKPHMHHALMY AA peltenus D). HeyéTKMe NOAMHOMKeCTBa
"Large" u "Small” umeior takne pyHKUHH IPHHAANEIKHOCTH:
o] [o], (4)
HTO Y oy, - BOSPACTAOLIAA, A  F .y - YOLIBaOMas PYHKUMSL.
Pemenne D, c j,, onpejertemoe us ycaosust
J,= m’ax{d . } (3

MOXXHO HHTCPIPEeTHPOBATL KaK peuleiHce, KOTOPOMY COOTBETCTBYeT HauboAbLIee

AOBEpHe.
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HEKOTOPLIE ACITEKTh! CO3MAHUA
YTIPABASIOLIMX YACTEM AAS TTAKETOB
MPUKAAAHBIX TTIPOTPAMM HAYYHO-
TEXHHUYECKUX 3AAAY
I'3apkya

Kaeapd MaTeMatuieckoro ofeciedenns 3BM

BWACACKLI BONPOCE], BOIHMKAINHE TIPH PaipafioTKe M PRAAMIAUMM #3tiKa ofpauieuns K nekery
npuraasHbix porpavy (MTAT) Hay MIO-TAXHHMECKMX Haaad PacovOTPeltit BORPOCL:, CRSIQHHLIE C
MOBHABHOCTBIO M PACITMPAEMOCTBL) NAKeTOR

TIpHBOARTCS 0GOCHOBAHRE NP AMYIUCCTB KOHUCHLUMM R “TeXHOAUTHH 110 CPABHEHMIO C APYTHMH
CPEACTBAMM HPOUMIROACTBA TPOTPd 1. BLABNEVIA MAeM COMNAHHS TeHEPATOPUB AAS YTIPABASKIIHX
TIPOTPaMAM MAKETOB, @ B ARABHCHLIEN - COIAAHMA relepaTopa TAKHY FCHEPATOPUB,

Kak u23BecTHO, TPEGOBAHM® PACIHMPACAOCTH SBAHOTCA OAHHM U3 OCHOBHBIX
TPEBOBAHWH, OPEABABAIEMBIX K YIPABAIOIMM [POrpaMaM MAKETOB TTPUKAAAHBIX
nporpamM. [IpaKTHYeCKH 3TO 03Ha4AeT HAAHMHE HOANEPIKKH HaCTPAHBACMOCTH
YTPABAAIOULeHl 1aCTH MNMdKeT1 Hd U3MEeHeHUs, BHOCMMEIC B A3bIK IIdKeTd (T.e. f3LIK
00pdlIeHHA K MaKeTy). B caylde. KOTAd S3SLIK MAKeTd He SBASCTCH CAOKHLIM,
AOCTIDKEHHE  YIOMAHYTOM LeAH  OCyWecTBAsfeTcd  OyTéM  BRAIOUSHHS B
MHGOPMAUHCHHOEe 00ecre ieue makeTda (PakAd HAMMEHOBAHHH (YHKUHOHAALHLIX
MOAYA€E], BOBMOXXHO € HEKUTOPOH AOTIOAHUTCALHOM HHGPOPMAUMeH, YKa3biBAIOICH
Hd 3dAdHHE, KOTOPOE MX HCIIOAB3YET, M Hd TOCAGAOBATCALHOCTD BLI30BOB [I].

OAHAKO  ©CTeCTBEeHHOe JKeAdHHEC CACAdTh  A3bIK  MaKeTa MAKCHMAALHO
YAOBHBIM AASL TIOAB30BATEAL, IIPEAYCMOTPOTH B NTAKeTe Pa3HoOOpPA3HLIe PeXKMDI
PYHKUMOHUPOBAHMS, HEMIBEKHO BAeYéT 00OTdIeHHEe BO3MOXHOCTCH  S3LIKd
JIdKeTa ., KaK CACACTBHE, €10 YCAOXKHeHHe. B pesyabTaTte BLILEYHIOMAHYTHIA Pafia,
KOTOPBIH  (PeKTHIECKH AOAKCH GbITh XPAHMAHINEM POPMaiLHOIO OIHCAHMS A3LIKAE

IIdKOTd, e YAQBTCH COBAATE “KYCTApHBIA? CHOCOGOM™. Bo3HHKaceT 1en0bXoAnMocTh:
1) B popMaAM3NIE, TO3BOASTIOMEM CTPUIO OTIMCATH JITOT A3LIK;
2) B pa3spaboTKe GOP\dTa MPEACTABAGHHAH ITOTO ONHCAHHA B KOMITLIOTEPE;
3) B IPOrPAMMHON PeaNH3IaUUK S3bIKA NdKeTa Ha Gaze 5TOM NPeACTABACHHMS,

4) B YHHUBEPCAABHOCTH >TOl Pea\M3AlMK, T.e. B €€ MHBAPAAHTHOCTH
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OTHOCHTCALHO KOHKPeTHOI) 5 3blKa TTAKeTd.

B cBeTe BLIMIECKA3CHIIOID PEAAR3ALMA  AOAXKIHQ 6LTE  OPUBA3aHA” K
YUOMSHY TLIN B TIYHKTaX 1 M 2 GOPMANH3MY U €I0 PEACTABAGHHIO C TeM, 4ToGkhL
HPHW H3MEOHEHMH A3bIKd IaKeTd WOAH@)HHHP()BdA()CL TOALKO €It ONUCdHHe, HO

HUKdK He PeaAl3dllus.

B cBAsm ¢ 3TiHM  (UBePUIEHHO  OAHO3HAYHO  MOXHO  CKa3dTh, UTO
€AMHCTBEHHON  CTAHAGPTHON  CHUCTeMOMd, IIO3BOASIONICH  [IPEVAOASTH  BCe
MOCTABACHHBIE ITPOGAEALI B KOMIIAEKCE 603 AUNOAHUTCALHBIX [IPOIPAMMICTCKHX
YCHAME, BCEIO AMIUL 3d CHET BHYTPCHIHX CBONCTB, 3AAOXKEHHLIX B HEE, BOT yXe B
Tederne 20 ¢ AMmHUM  aeT (D) ApAgercs R -TOXHOAOTENEGCKHH  KOMILACKC

nporpammucra ( RTK) [2]. C vioel TOYKM 3penus, Pellaiollyio PoAb B 3TOM HIpacT

TO 06CTOATEALCTBO, Uty B RTK yaeuilo coBMeleHbl TPOLECChl  OIHMCAHUSA
CTPYKTYPhl AQHHLIX H COIAGHHS NPOTParybl. PaMKK AdHHONA PaboOThl He MO3BOASIOT
NOAPOBHO OCBeTHTL BCe OCOGCHHOCTH R -TEXHOAOTHM HNPOrPaMMUPOBAHUSA, HO
CUMTAI0 HEOBXOAMMEIM [TONI@PKHYTE 3(PEeRTHBHOCTE S3bIKa HATPY)XEHHBIX IpadoB
(T.H. R-s13bIKa) AASL OMMCAHITSI @ATOPHTMOB M OYCHL yAdUHOE pelleilie BOIpoCd
CO3AAIMMA COOTBETCTBYIUILLIO A3bikd UPOIPaMMEPOBdHUs B Auue R /TRAN -a.
BEIIEM3AOIKCHHBI®  BBIBOUALT  CA@MdHLI HA  OCHOBAHMHM  OlLITd  CO3AAHHSA
yapasasgiomes nporpamyit axg T[T PAINICO  (pacyéra (pOCTPAHCTBEHHBIX
coopyxkeuuit), paspaboraunoro B8 MIIM TIY noA pykoBoacTBOM  Tpod.
T.C.Bamarraaze.  AIOGOTEITHO — 3aMETHTh, HYTO  3TO  GHIA  TICPBBIEL  OIMBIT
HCIIOAB3OBAHUS K -TeXHOAOTHHM MPOIPAMMUDOBAHMSA A CO3AdHUSL  [TAKETOB
HPUKAGAHDBIX [IPOrPavivi, H K ITOMY MOMEHTY CAMH Pa3paboTYMKH TEXHOAOTHH He
BKAIOYBAM  CORAQUIIC  yNPABASIOWMX  hacTerr TIMIT B cdepy BOIMOKHOTO
3(bpeXTUBHOTO NPHUMeHEeHHS Kovoaekca RTK. BOCAACTBMH daBTOPY AOBEAOCEH
HEeMOCPEACTBCHHO  VHdCTBOBATE B Pa3PaBoTke H  CO3AAHMH  HECKOALKHX

YOPABAAKOUIHMX [IPOTPAMM, E  TOM UHCAC TdKHX, TAe He HCIOAL30Barach K-
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rexHoAorH. OMLIT 3THX PaipaGoTOR e Goace YKPeMuA yBepPeHiocTL dBTUpa B
{IPABHABHOCTH BHIIOHUIAOKCUTILX BBIBOAUB.

PafoTa HdA CO3AGHHMEM  YUPABASIOUIMX IIpol'PaMM A pasaimieix 111
eCTECTBEHHLIM [IYTEM [[PHRCA K HACE CO3AAIHHSA [€HEPATOPd AT YIPABASIOUEH
HACTH AQHHOTO 1dReTa. B 3ToM cAyiae MOAMUKAIMKE MaKeTd OCYUCCTBARIOTCH
nyTeéM FeHCPAUMH HOBOH BEPCHU YIPARAFIOMIEH YaCTH H BHECEHHS HEOGXOAHMBIX
u3vieHeHMH B alabl fakeTd. HccaepoBaHMe CTPYKTYpB! TAKHMX IeHeparopoB
TO3BOAUAO ELIAGAHTE OBINHC dCTH AOBOALHO BOALUIATA 0OOLEMa. 3To, B CBOIO
ouepeab, IPUBEAO K MBICAK O LEACCOOBDA3HOCTH CO3AdHHA TeHePdTOPd TaKHX
FEHePATOPOB

B 3aKAIOUEHHME OTMEUY, W0 | € MoeiT TOUKH 3PeHMA , OUPHbH HHTePeCHLIN H
TePCHCKTHBELIN  [IPEACTABAMICTCA  CHHTC3  KOHUCHUUH, 3aAOKelHbx B R-
TEXHOAOTHIO  TIPOTPAMMHUPCSdHMS € KOHLETTHHANMY OO BeKTHO-OPHEHTHPOBAHHOTO

IpOrpasiMUPOBAHUS.

ANMTEPATYPA

[1] 3apkya T.S5.. Lluckapnaze AlL, O6 olgorm  Iogxoze K JIOCTPOCHHKI)
VAPABARIOMX  IIPOIPANN AN TdKeTOB  HPHKAGAHLIX  HIPOIPAMM  HaY'IHO-
TOXIHUOCKHX  3dAd", POCIyOGAHKAHCKas  KOHPOPEHUMS MOAOABIX  YUGHBIX M
CHOLUAAUCTOR 110 aK1YaALIBM IIPOBAEMAM MATEMATHKH ¥ MeXeHMKH, CHOpHKK
AOKAdAOR, TBuAucu, 1983, cTp. 86-89.

12] Bea6uukuit HM.B., Texnorcraieckas KOMITAEKC DPOR3BOACTBa npoiparmnt RTK

(KOHyeIH H Bo3voxiocti), AHetuTyT kubeprHetarn AH YCCP, Kues, 1979,
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HEKOTOPBIE HPL1MEHEHM5{ SHTPOITMUHOW MEPbBI
HEUYETKOCTH
I Kamrmaase

Kagpeapa KUGepIHCTURK

BuBeAtHO LHOUSTHE DHTPOIMK W CPUTCALHOTO  1ipufiopa C pOMOWLIO NOHITHY  SHTPOTHY
XaPaKkTepHIyeTCs TAKRE AHHCITHAS ¢ITIPOKCHMALNS (Y RKUMH

B KaueCTBe  OCHOMWI  XAPAKTePUCTHKH  HM3MCPHTEABHOIO  Npubopa
OPHMOIACTCSt MOHATHE  KrdCCa  TouHocrH. Kadce touHoctH —  ofoblienHast
XaPdKTEPHCTHKd,  OUPCACUIeNass  [IPPACAAMH  AOIYCKAOMBIX  OCHOBHBIX U
AOMOAHHTCALHBIX  TOTPEIOCTeR, o  TAKKe APYTHMM  CBOMCTBAMHM  CPEACTBd
H3IMEPeHHM, BAHSIOWHMH Hd €I0  TOUHOCTb. Yalle BCEro KAACC TOMHOCTH
COOTBOTCTBYET MPHBEAGHIHOH [IOIPENIHOCTH, OTHECEHHOM K KOHEYHOMY 3HAYCHMIO
IIKAALL IPUBOPd  — K MAKCHMAALHOMY  3HAUCHHIO (PU3HUECKON BEAHUHHLI B
AManasoHe Himepenust [1].

B anrepartype, HOCBHAUIEHHON TEOPUH HM3MEPEHMH, OTMEUAETCA, UTO KAACC
TOUHOCTH  HPHOOPA  HC  OMPeAeASeT  OAHO3HAUHO  [IOIPELIHOCTL  Pe3yALTdTd
HAMEPOHHUSI, [POBCACHHOTO € [OMOWBK) \dHHOIO TpHBopa. HecoseplieHcTso
CYUIeCTBYIOIHX OLCHOK IPHBEAO K TMOSBAGHHIO PdBOT, MOCBAIIEHHLIX HOUCKY
HOBLIX  OLCNIOK  CPeACTB  uamepesknil. OTAMUHTEABHOW CTOPOHOH OTHX pabur
ABASIETCA ONMCAHHMC TOTPEUTHUCTH KdK CAY'iaHHOR (QYHKUMM BpeMeHH. BmecTe ¢
TOAl OTMEHAETCS, YTO AOIHURCKOE 0OBOCHOBAHHE UeAeCOOOPasHOCTH NpHMeHFHUsA
ITHX METOAUB HOCKOABLKG 3dTPVAIIHTEABHO [2].

AOGOH pesyabrrar X HU3MepeHHa (PH3UYCCKOH BEAMUMHEI, TIPOBEACHHOTO C
IIOMOIOBIO  HEKOTOPOIo NMPYGopd, MOAYHAETCS €  HeKOTOPOH  MOIPeIHOCTBIO.
OB1:4110, aBCOAIOTHYIO HOFUCUIHOCTD J(X) H3MEPEeHHS ONPCACAIOT KAK MUAOBHHY
LIEHBI A@ACHHS {TTKAALL 1pruBopd. B cAyuae HepaBHOMCPHOW LIKAABI (KAK 3TO HMeeT
MECTO, HAHPHMEpP, AAL HIPHOOUPOB 3AGKTPOMAlHUTHOM CHCTeMB!) 3Té BEAH'MHJ
U3MCHSIOTCH 110 MePe ABHKEHHST BAOADL LIKAABL

Byaeym  cuMTaTh, YTO M3MEPUTEABHLIH HPHOOP  OIpeaesseT HeUGTRoe

MHUMKECTBO OTCHETOB, Xdpar.repasyestoe (byHKUHEH IPHHAAAEIKHOCTH
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pH(xy-<1- ~-~-Arctgl—— ; x €fa,b)
X

rae a.b- MIDKBAS W BOPXHSA [PAHULRI LIKAAB COOTBETCTBOHHO (Al BeAM'IHHBI
£#(X) BO3MOKeH T0ABOP M APVIMX BLIpaXKeHHH). B KauecTBe MPUMePd PaCCMOTPHM

OMMeTD, HIKA\d KOTOPOF) XdPuXTePpU3yeT s CI\(-‘AY}OLueﬁ TaBAHLEF:

HHCAOBOH KOAHYeCTBO LieHa
IIPOMEXYTOK ASACHHM ACACHHS
500-300 2 100
300-200 1 100
200-100 5 20
100-50 5 10
50-30 4 5
30-20 5 2
20-10 10 1
10-0 10 1

HeuéTKoCTh OMMETPd OXdPAKTePH3yeM JIITPOIHeH [3]:

)
H= Z[/l, Ing, +(1- p)In{l = 1,)]- A, ,

=i

rae 42-KOAMYEeCTBO \CACHMH fid LIKaAe, A, - LeHd ACACHHS (AAMHA HHCAOBOTO

TPOMEXYTKA, COOTBETCTBYICIETO  AJHHOMY — AGAGHMKD), 4  BeAMUUHA [,
OIIPEAGASIOTCA CPEAHEH TOUKOI! ACACHMS.
Yuér ancponuit IpUBOPd  MOXKCF  OKA3aTCs  HOA@IHRIM [PU  CPABHEHHH
Pa3sAM4HEIX MPEGOPOB, d TaKXe NP MPa\yMPOBAHHH HOBOTO ApubHOPA.
DHTPUNKHHYIO MEPy HEHETKOCTH MOXHO NPUMEHHTL TAKXKe NP AMHEHHOH

AHIPOKCHMALMK (DyHKLHK [ 1x) AoManoit g, (x)

[4].

Ha HEKOTOpOM ofpeske [a,b]

B HEeKOTOPLIX 3dAdYdX l((‘,\(‘Cl)f)ﬁdeH() HUMCTL dIITPOKCUMUPYIONIYIO AOMAHYIO

C CPaBHHTEABHO MdAADLIN KOAHUYECTBOM A OTPEe3KOB. an JITOM CYIReCTBeHHOE

3HA4EHHEe NMPHOGPETACT PACTICAOKCHRe Hd oTpesKe [@,b] abcupce yrAoBbiX TOYEK
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AOMAHOB. Ecrecraetio BU3HHKACT IaAd la CPdBHEeHUs PaIAMHHLIX
ANMPUKCHNHPYIOIIHX AOMaliblX € PUKCUPOBAHHEIN KOAHYECTBOM — H  OTPEIKOB €
TOUKH 3POHHA "DAH30CTH" X IPacdury dynruun f

ByaeM CHHTaTh I'pabik PyHKUHK f(X) HOUGTRIA  MHOXECTBOM, KOTOPOMY

TPOU3BOABHAS TOUKd (X, 2,(¥)) AOMAHOR HPHHAANCIKUT €O CTeUEHBIO Hy X)), 1ae

J(x) - g,(%)|
S(x)

2
Hg (x)=1- ]—{-Arctg . xe[a,h).

ANIPOKCHMALMIO PYHKUME [ AOMAHOH g, OLeHMM SHTponMed

b
Hig,) = —I(/ﬁ'(v\'.”n Ho (XY= (1= gy (¥))In(l - ;1gn(.\')))rlx.

u
CMHUCABEHLIA TOAXO,, §11A LIPUMEHEH B Cay'de, KOTAd oBCUMCChl YTAOBRIX TOHCK
\CHAIOTCS  CIPEACASHHLIM  IHaron A, PaCCMAaTPHBAAMCL  PA3AK'ILIE  KPHBLIC.

TpahHK 1LAOTHOCTHA HOPMAALHOTO PACHPEACACHUA
1 L ",J.)Z

,(x) = 7”;6‘

s v,=0, o=1, xe[-33],

HapHUrzep, ¢ MHHEMAALHOE DITPOTIMeN dilPUKCAMMPYETCS AOMAHOH AUHHCH,
ABCLICCB! YTAOBLIX TOUCK KOTOPO# paBHu : -26 1 -22: -17; -04: 0 04: 1,7:

22, 26 (CprAM BCEX \OMaHux, COAePXaumx 10 oTpe3Kos; TPy Uidre h=0.1).

AUTEPATYPA

[ A. H. Bpsscmit, A C. Aoitnukos. KpaTKiH  CHOPABOHBHK  METPOAOKY.
Mocksd. M3A. cranaapros. (991
12] I. W KaBaBrepos, . M. MaHAeAbWToN. BEeACHHe B HHQOPMAlHONNYIO

yeOpHIo HiveperiH. MocKEd. DHePIHS. 1974

{3] De Luka, S. Termini. A4 Definition of « Nonprobabilistic Entropy in the Setting
o Fuzzy Sets Theory. Inf. and Control. 20. 1972. pp. 301-302.

14} A. H Tuxosos, A I Koctovapos. BBoAHble AeKuHH 1O TPHKAJATOH
satesareke. Mocksa. 1984,
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O METOAE A(;COL[I/IATI/IBHOPI NMAEHTNOMKAILINHN,
OCHOBAHHOMUM HA AATEBPAMYECKIMX CTPYKTYPAX
KOANPOBAHMA
P. Merpernmury B. Toroswase

A. ByraspHIIBHAH
[Ipodaenias AabOPaTOPMs GUINUCTKOA KHOCPRCTHKH

Hecaeayeres oTAMHBA 0T 1] MeTOA HMACIITHOUKALAK,  IPEAHAIREIEUHLIA AR 3AKPLITHX

ACCULMATHBHLIX CHCTEM.

B cHCTeMaX MCKYCCTBRHHOIO MHICAMKTA HOAUCPKUBACTCS dKTHBHLIE aCleKT
NPEeACTABACHMA  3HAHHMHA, W10 [OAPA3YMEBACT  COLAACOBAHHOCTL — CHCTEM
3dOOMHHAHHA  H  NOMCKa  Mndopraiin.  KakKoBbl 661 HU  GLIAH  METOABI
HOPMAAMBALM  NPEACTABACHMS  3HAHHH  (AOIHHECKue, ceTeBoe, 06'eKFHoe),
2P GPEKTHBHOCTL HX IPOIPavMHON PEAAHIAINMN 3¢ BUCUT 0T 6a30BOW CHCTEMLI, T.e.
OT TOI CTPYKTYPbl, Hd KOTOPUH Pean# 3yeTcs 1aMaTs [2].

HapecTuo, YTo MAMSATL, OPrdHA30BAHHAA Hd OCHOBE dCCOLMATHBHOTO METOAd
VACHTH (PUKALIMY, ABATETCH HAaGOACr TIPHOAIKCHIION K IMPHHLAITY ITaPAAEABHOTO
MPeACTdBACHHs HHBOPpMatiy [2] .

OCHOBHAS  HPOBAEMa  aCCOLMATHRHOI  HACHTHMOHKAUMH  (aApecauui)
3AKAIONAeTCH B KOMIIGKTHOAM (PaBHOMODHOM) Da3MEmeHNH CAOB (Uryp, 3amMced)

B MaMATH TIPH YCAOBWH  OCYNECTRACHUY UX [OHCKA B PEabHOM MaciuTaGe
Bpemery [3,4].

TTPeAROAOKHM, UTO UTOGPAKEHHC (@ =d —>S) U3 MHOXECTBd 3dARHHOTO
cAoBapst M <V, B MHOXeCTBO HACHTH(OHRATOB (aApecoB) S, <V, ocyumecTagercs
dyurumen

all’ =5, ()

rae ae M, seS,, V, - I-vepHoe BEKTOPHOe POCTPAHCTBO HAA TUACM GF(Z), HT.

TPAHCHOHUPUBAHHAS MaTpuua H .
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Toraa AAsl [OCTPOEHUS HEKOAAMIHOHHOH CUCTeMB HEOGXOAMMO IIOCTPOMTB
H npu YCAOBHH, YTO KaXXAbIFi ¢MEXHBIR Kaacc V), / F (haKTOP-IPYIIEL COACPXKUT He
BoAee OAHOMO 3AeMeHTa S €S, (1A€ HPOCTPAHCTBO CIPoK natpmus H ectn V'
HyAeBoe IPOCTPAHCTBO NOAIPOCTPaHCTBa V). OAHaKO NpH GOABLIMX MOILHOCTSX
M  apoueaypa noctpoenust Marpuul  f{ IpuBOAMT  (BBHAY  I'POMO3AKOCTH
AATOPHTMd) K CCPLE3HBIM BERHCAMTEALHLIM 3dTPYAHCHUAM [l]

B [IPO 'HBOTIOAOXKHOCTE PACCMOTPEHHOMY, MOXKHO OCYUICCTBHTE

MHOTI'OCTYTIEH'dTY1O m\emcpnxaumo. an 3TOM TIpoLecc HAPIm(pHKduHH COCTOHUT

H3 OTASABHBIX, DOCACAOBATEAL HO OCYILCCTBAACMBLIX MdTPHUHBIX Ilpe()ﬁpd3()BdHHﬁ.

Mycrs W, =M B, , rae

B, = U(a(” + a"’). 2

a"rae M.

Toraa IpH JOMOLUM MATPMILL:

G =lg g0 (3)

6a3uCHOH AN [IOATTPOCTPALICTEA V), ABIKO MUIMKHO 1II0CTPOUTD ((n—l)x n) varpuiy

H, , I TOAYUMTE TIePBYIO CTy {ieHb HACHTHOHKALHK:

all = S ) (pm E=A S,y (4)
) =( L L P 5
4 g8y JEV, BT EW,. )
[TycTh, Aanee, W, =S UB, | e
B, = U(S((:,)[) 1 507)- (6)

i} . g
Stnet) & 5811) €S, .

Torad, AHAAOTHUHO (3)~(3), MUXKHO ITOAYHHTB (PYHKLEO AA BTOPOH CTYNeHH
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HAEHTNDUKALMH

L
St I)H,.-: =

7
H T\

((a(kl EU Sy - Y S, k))’ @

(&) .

(q] .;(l—)S("“)A

A0 k-10 OTOGPAKEHMSA, KOFAd BLIBOP NPOCTPaHCTBA ¥, PA3MEPHOCTM MeHbilel,

r

HeM F, CTAHOBHTCS HCBO3IMOXHLIN BBHAY HEBLIIIOG, HUMOCTH yC.’\OBY[ﬁ, AHAAOTHBYHBIX

+1)-1.

(5), T.e. KOTA@ AASL BePXHeH [palidnpl F < logz(!W" e

Hwkusa u BOPXHAN dIPHOPHLIC OLCHTKH AAR F HMEIOT BHA!
log.;Mi<r < log,{a]+ €2, +1)-1. ©

CheayeT ormeruts, 10 H, | ( i-1..,k) MaTpuus OTAMUQIOTCE MaAOH

IAOTHOCTBIO HEHYAEBBIX  KOMIIOUCHT, H})HBU,’\XLLIBIP’X K THPOCTEIM  dAOPpHTMdM

PeAAU3ALUK.

AMUTEPATYPA

[11 Baputamos P.P., MaresaTHUOCKHE MeTO AL HOBBIIICHHA HEACHKHOCTH CHCTEM
cea3H, Uasectus AH CCCP: Texuuteckas kubepetuka, 1964, Ned, ¢.53-58.

2] Mpauruwsuad AW, PeipaloTKd [APHHLHIIOB H CPEACTB IIPEACTABACHHS H

Hapar1enbHON OBPAGOTRH HHGOPAQUIH Ha KACTOYHBIX dBTOMITAX, AOKTOPCKas

AvccepTannsi. FPy3HHCKLA TeXHHUeCKUH yuuBepcureT, 1992,

Peittiroans 3., Hupepreaot 10, Aeo H.. KoaGririaTopiisie d ATOPDHTMSL, TeOPHS H

npaxTHKa, M., Mup, 1980.

[4] MerpeantuBuan  PIL, Khouko WP, K paspeurerisio KOAMHIHH  [APH
HCIIOAB30BAHHH MeTuAd ACCULHATHBHOR dqpecaynH, Tpyapl TI'Y: KuGepreTuka
H [IPHKAGAHEA MaTeMaTiika, 1986, 1.286, ¢.223-232.

(3
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O TTIPUHILIUTTAX TTOHMCKA I/IHCDOPMAL[I/“II/I B
KOHLUEITTYAABHbBIX BA3AX 3HAHWA
3. Kourdpse
Kadespa kubGepHeTrnku

PocCMOTPOLL NPMHLKGL MOACKE, LPEOGPAIOBAHMS M BHIROAL HOBLIX 3HAHUA B JIPOSAeMHO-
OPHCUTHPOBAHHLIX Gatrax ’Hlal(lh‘, COMVAHRHLIX Ha DCHOBE ROHITITYCABHOTO CHCTEMIIOTO aHaAM 6.

COrAdCHO FIPHHLHTIG\! KOHLUECITYeALHOMG CHCTeMHOIO aHAAM3d [1.2.3.4] ML
MOXKEM C03AdBAThL  [MPOBACMHO-OPUCHTHPOUBANNLIC Ga3bi 3HAHHH, 1AC 3HAHHA O

HEeKOTOPLIX OOBOKTAX U npogeccax oryr 6HulTb (1)()p\ldz\ﬂ3()Bdel M BLIPdXeHLl C

HOMOIIBIO T.H. GHMOYHKUMOHAAOB [3,4] cacaylomero tana: f(s)=(x%,...% ... %, ).
~ xl P
tae X, =<q—p, i=Lm saBAsieTCH [-\1 [PIIHAKOM, OIHCLIBAIOIBIA 3HaHUA 06
%]

06BeKTe HAH npouecce. Kaxablil tiaparietp B GudyHKLMoHaAe BCTpetaeTest AMGO
KdK ITOASIPU3OBAIHEIN (X, MAH Y ), AHOO KdR HEMOAAPH30BAHHLIA. Kak H3BECTHO
[],2], MMEHHO [MOASPH30BA LI  11aPAMETPL OIIPCACASIOT  CYIIHOCTE  KOHUENTd.
BO3LAMONM  TeNeph M -MPPEOe  NPOCTPAHCTBO, TAe 0Camu BYAYyT  X,,....X,, d
3HavenusMu -1, 0, 1, rae -1 coviBetCTBYeT COCTOSTHUIO {-T0 MPU3HaKd B BUAe X,, 0
- cocTostHMIO X, M1 - cocrogmmio X,. Torva Haumi KoHuernT GyaeT m-MepHOR
TOYKOM B TaKoM NpocTpaHciBe. Temepb, 1ycTh Mul MMeeM ABa OHOYHKIHOHAAM,
KOTOPHIC OLACLIBAIOTCS COOTBETCTBEHHO M1, 1! M7, -MePHBIMU IIPOCTPAHCTRAMH.
Beeaenm onpeaeseHne 0BOBIIEHHOTO MTPOCTPAHCTBA ABYX GUYIKIUMOHAAOR.

OTTPEAEAEBHUME. OB06nienusvi IPOCTPGHCTBONM ABYX OHQPYHKUHOHANOB, KAXKABIH
H3 KOTOPBIX OHHCHBACTCA COOMBOTCTBOHHO My, H M, MHOXECTBAMH IIPH3HAKOB,
FHazsBaercs 1pocTparcTso U passeprocroo m Um, = n.

Tak, HEMPUMEp, OYCTL KMeers Ata OHbyHKUMOHAAG @ A) = (X 5,0,XX, ) 1

Toipa  0BUGLIEHHBIM [IPOCTPAHCTBOM ITUX  ABYX

GUYHKUMOHAAOB  BYAeT [1POCTPAHCTBO U4, B)= (%, ...%,), o GHBYHKUHOHAALI

o(4) 1 @f B) B 3t0oM npocTpanciBe Byayt uvets BuA @f A) = (x,%,x ¥ XX X, %, )
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U @(B) =(x,X,x, ¥, X, X, ¥,%;). ECTCCTBEHHU,  JTO  OIPCABAGHHE APTKU  MOXKIHO
06OBUINTE A AHOGOTO  KOAHYSCTBA  GUDVHKIBIOHANOB.

B TdKOM DIPOCTPAHCTBE €CTECTBEHIBIM 06Pa30M MOXKLO BBECTH OOLMHYIO
(‘BK\PL'\()BY}O MEeTPHKY 13 IIOAYYHTSH A -MepHoe AHCKpeTHOoe MEeTpH'IeCKOe
IPOCTRAHCTBO.  TaKOe MPOCTPAlCTBO  YAOBHO M [IPOBCACHHMSE  CPaBHeUHs
KOHLENTOB MEXAY COBOH, AAS HPUBCAEHHS AHANH3d CTPYKTYPDI KOHLCIT — MOACAM
[3] H AMA ICHOPHPOBAHMS HOBBIX KOHUENMTOB. TaK, HaNpUMep, eCAM C IIOMOIIBLIO
GUPYHRUMOUAAOB MBI OIHIIEM LCAGBBIE CTPYKTYPHl HAH IPEANIONTeHHSt \BYX HAH
HECKOALKHMX AHL, YYACTBYIOWMX B HEKOTOPOM  KOH(AHKTC, To B ITOM
OPOCTPAIICTBE  ACTKO  MOXIO  OlIPEACAHTH  PaCCTOMHHSA  MOXAY  LeAeBLIMU
CTPYKTyPaMu HAML  TIPEeANOUTeHMSMI, Haltri KOMITPOMHCCHYIO TOUKY
(KOMIPOMHCCHYKY LIEAEBYIO CTPYKIYPY), KOTUPast BOALIG APYTHX YCTPAHBAeT BCeX
YHACTHUKOB KOHMAUKTA.

PaccMoTpuM Tenepb APYryio 3aaaty. TIyCTe Mb MMOOM HEROTOPBI® KOHLEIITHL,

OIIACEIBAIOINHE pa3Iible 06 BEKT-CHCTeMBl, H HEKOTOPYIO HdCTHYIO PedAr3alivio [4] “

JKEAAEM  OTIPEA@AMTb, K KAKOMY M3 KOHLENTOB  3Td YdCTHAS  PEaAH3aUMs
OTHOCHTCS. APYTHAH CAOBaMH, Mbl HMEEM KAACCHUECKYIO 3dAdUY PdCHO3IEBAHUA
06pasoB. B TAKOM CAYUAC [IPHMCHCHHE BLULCOIPOAGACHHOTO NPOCTPaHCTBa Byaer
HesdPpeRTHBHBIM. TTO3TOMY NI MOXXEM BBECTH APYroe MpOCTPAHCTBO, FAE OCAMH
onart GyAyT NPHU3HAKM, UNHCHIBGIOUHE 3Ty 0GLeKT-CTPYKTYPY, HO Ha OCHX OyayT
OTAOKEHL! He TPH 3HAUeHHs, K4K 3T0 GLIAO BLILIC, & BCe Te 3HdYeHHs, KOTOPLIMH
XdPAKTEPH3YETCsl AAHHBIE MPH3HAK U KOTOPLIC [IPHBEACHLI B ITPUCTPAHCTBE
"1IpU3HAK-3HG e HHS [1,2]4

BBeaeM HeKc YTOPBIE ollepalM i

1.0Orepanyst HHBEPCHH (X, Y- X, ¥, ) = (X, X,x,X, ).

2.0nepauyis obbeArterns  ( X,X,%;%, )Ua VLXK ) = (X053 X ).

= (DX, x,X,D).

3.0Onepaiis nepeceyen s (X x,x,%, )1 xx

4.01lepals IKBHBANCHTHOCTH (X, X, X%, ) = ( XX, X, X, X ).

5. Onepauusa BRAIOueHust (X X,X;%, ) D(



O MPHUHLIAITAX TIOHChA HHOOPMALIIA B KOHLETITY AABHBIX EAIAX 3HAHFH 73

Bee 3TH 0onepaunst BEIBEACHEL Ha OCHOUBE AOLHKH dA=MHOMKGCTB, OIPEACACHILIX
B pabore [1]

Beeaem u 3aeck nomstie 060BLISHIIONO IPOUTPAHCTRA ABYX MAM HECKOABKUX
GH(YHKLHOHOAOB TaK JKe. KdK H  BLIUC, € TCM DPA3AMNMMEM, UYTO  eCAM

6H¢yHKLIPl()HdA He UMeeT HCKOTOPOro [pHlliakd, 1o B 0BO6IIEHHOM HPOCTPAHCTRE

OIIPEAEAHM €10 He KdK X » 4 RdK ITYyCTO€ MHOXKeCTBO. Tk, Hanpumep, ¢CAHM Mhl

:

06OBLeHHEIM  TPOCTPAHCTEOM  GyAeT

OUYHKUMOHAAL B 3TOM TPOCTPRHCTRE  3dlIHCHBAINTCR  CACAYIOILHM  0BpasoM:
@A) = (XX, %, DXDX,8) o B) = (x,Dx,5 I3 DY, ). BUPYHKIHIOHEALL B YTOM
ITPOCTPAHCTRE BYAYT YKe He TOUKAMH, a 7 -MEePHEIMH OBOAOUKAMH, TAe I - MHCAO
TIOASPU3OBAHHBIX MPH3HAKOB B GMYHKLMOHaAe. ACTKO MOSKHO BHAETB, HTO €CAH
thopMmupoOBaHie $43 3HAHMA OLIAO ITPOBEASHO 1IPABUABHO, TO 3TH OBOAOUKH He
OyAYT HMepeceKkaTbess MexAy coGoil. ToUKoIl 8 3TOM MPOCTPAHCTBe GyAeT 4dCTHasA
PearM3alls, KAACCH(pHKALIMIO KOTOPOM MBI XOTHM IIPOBECTH, H Ipolecc
PACIO3HABAHUS CBOAUTCS K MOCTPOEHHIO ITO TOUKM M OOHAPYXXEHHS, B KAKYIO H3
chOPMUPOBAHHLIX OBOAOHEK 3Ta TOYKd MOMTEAdET.

PaccMOTPHM  TEMEpb OAHH K3 BO3MOXKHBIX  dATOPUTMOB  PACIIO3HABAHMS.
TIycTe BuMeeM IPOSACMHO-OPHCIITHPOBAHIY ) Ga3y 3HAHHUM, FA€ 3HAHUA OMUCAHbl C
TTOMOILIO CUCTEMLI KOHURIITOB, ¥ HdCTIYIO PedK3dLiMIO, KOTOPYIO HaA® OTHECTH K
TOMYy HAM HHOMY KRounenty. Ecam 6ur g umeam MYABTHIPOLECCOPHYIO
BBIYMCAMTEABHYIO CHCTEMY HAH CHeLMdAbHOe TeXHHUeCKOoe YCTPOHCTBO, TO,
eCTeCTBEHHO, PACNO3HdBdfiMe TlauBoaee  OLICTPO  MOXKHO OPOBECTH IIyTem
MAPAMEABHOTO CPABHEHMsI HaCTHON PedAH3alliM CO  BCeMU KOHLENTaMHM 0
dopmyre  @(A)~ B,. Oasko, ecan Mpl umeem OGLMHDBIH KOMIBIOTED C OAHLIM
MPOLECCOPOAL, TO TAKOM HPHHLHMI HEBO3MOXCH H Mbl AOAKHLI TOCAGAOBATEALHO
OAHH 3a APYTHM CPABHMBATL UACTHYIO PCAAM3ALHMIO CO BCeMH KoHuenTamu. Ecam
YHCAO TIPHM3HAKOB H HMCAC KOHLRIITOB GOAbIIOEe (C YeM Mbl U UMEEM ACAD AN
peasbtibix B3), TO  TdKOU NOAXOA OKdXeTcsT HeaheKTHBILM H MPUBEAET K

GoAbIOMY lepebopy. TToIToMy Haao HCKaTh 6oaee  3pDEKTHBIHLIC MOTOABL.
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OAHHMM K3 BO3MOXHBIX BdPHAHTOB HBASCTCSH dATOPHUTM, KOTOPBIR HMUTHPYeT
MdPaA\eAbHBIA  [POLUECC  PacllO3HABalHA.  Ero  CyUjHOCTB  3dKAIOUaCTCS B
CARAYIOIIEM: Hd TEePBOM wWare GEepercss 3HateHde MePROIO [OPH3HAKA HACTHOH
Pea\U3dlMK U CPABHHBACTCA € MEPBbIMH IIPU3HARAMMI KOHUETITOR TAKAM 00pPd oM,
YTO  OTOPACLIBAIOTCA  Te  KOHLEIMTHI, IEepPBLIl  NPH3HAK  KOTOPHhIX  ABASETCS
MOAPH3OBAHHEIM M 3HAUEHKA KOTOPHX He COBIAAGIOT CO 3HAUeHHEM HaCTHOH
pearnsaunn. Ha Bropom wiare 6epeTcs BTOPOR ITPH3HAK M NPOLCAYPA CPABHEHHS
[IPOKCXOAHMT € OCTABHIMMM KoOHUEMTaMHu. 3Td [IPOLEeAYPd IPOAVAKAETCs AQ TeX
1IOP, LIOKa He OCTAHETCH OAMH KOHIEUT MAM JKe He 3dKOHUYHTCH YHUCAO HPH3HIKOB.
Ecau B3 Oblaa chOpMHPOBaHE TPABHABHO, TO PdCIIN31IdBAHHE BCETAE HACTYIIHUT

pamnsLie.
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[1] YaBuaniupze  B.B. K BEDOATHOCTHEIN — MEXAHH3IMAM  QOPMHPOBAHHA
(OPraAF3aUHR) TOHATHH M OCPA30B CCTOCTREHHONM HUTeeKToM, COoBLeHns
AH T'CCP. 1. 76, 3, 1974, ¢. 37-42.

[2] Hasuanuaze B.B. K d5CT[7dKTH()PI T!‘r)pHH HCKYCCTBEHHOIO KOIICOTYAABHOIO

HATeAMeRTa, Tpyast 4-oit M OKHWN, . M., 1975, ¢. 207-218.

YaBuaHuaze B.B. )’ll”BPpCdAblId}I AMOLIOAL TIDHHATHS PeLHeHHR

KOMUOITYAND HEIM H IMOLFOHAABHBIN HHTeANCKTOM, CO. crar.: HopMaTtHBHBIC B

ACCKPUITTHBHBIC MOAEAHM ITDHHATHA pemewui . [lo MaTepHaraM COBETCKO —

dMEPMKAHCKOIo ceMuHapa. M., Hayka , 1981, ¢. 215-238.
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METOA, TTIPOU3BOAALINX (DYHKLII/IPI B 3AAAYE
TMMOBEAEHUWA ABTOMATOB B CTALU/IOHAPHOPI
CAYUAMTHOM CPEAE
I epysaase T. XBeaermase

TpotaieMian Aab0OPATOPHR PHIMHECKON KHOeHICTHRH

TNoayueno  sBHOE BRPWReHM: NPOHIBOAMIILET (PYHALUKE  BOPOHTHOCTCR  CMEHM AGRCTBHS AR
aBTOMaTOB Pofifinica-KpBICKOr, GVRKUHONUPYIOLWMK B CTAMOHAPROT CAYHARHON CPEAe © TPems
KABCCAaMIt peakuust

TPAAMLIMOHHBIE  MOAXO) K aHaAM3y  dCHMIOTOTHYECKOTO  MOBEAeHUS
MOCACAOBATEABHOCTH KOHEUW:BIX dBTOMATOB B CAYHaHHLIX CpeAdx [1,2] OCHOBAH Ha
M3YUEHHH TPeAeAbHbIX BepOosTHOCICH  uUenel MapKoOBd, aCCULMHPOBAHHBIX €
TIOBEACHHEM KOHEUHbIX dBTOMATOB B CTal{MOHAPHLIX CAYHalHBIX CPeAdX.

OAHAKO YT K CTPOIOMY M HOAHOMY  dHAAM3Y  dCHMITOTHYECKOTO
[TOBEAGHHA MOCAGAOBATEALHUCTH KOHEUHBIX dBTOMATOB, B OTAMYME OT PA3BHTOIO B
[1,2], TPOXOAUT 4YEPe3 MCCACAOBAILE MNOBCACHHSA HGECKOHEUHBIX (CO  CHETHbIM
HYHCAOM COCTOSIHHMH) CTOXACTHUECKHX dRTOMETOR. HAXOMKACHKE dACKBATHOIO ITOMY
TIOBEACHHUIO  MATeMATHYeCKOTro alliapalda  H  ONpPEAEA€HHE  CXOAMMOCTH
[IOCACAVBATEABHOCTEH KOHE'HLIX aBTOMATOB K COUTBETCTBYIOUHM HM MPEAeABHLIM
GCeCKROHEUHEIM aBTOMATaM. B [3] HAIASAHO [IPOACMOLIC TPHPOBdHA IAOAOTBOPHOCTD
METOAOB M (PAKTOB TROPHH CAYHARHLIX OAYRAAHHE 10 IIEAOUHCACHHOH PeUIeTKe Ha
MMOAVOCH  \ASL AHAAM3d  dCHMITOTHUECKOUO (IOBEACHHS KOHEUHLX dBTOMATOB B
CTALMOHAPHBIX CAYYAHHDBIX CReAaX C ABYMS KAdCCAMH PEeaKLIMH.

B Hacrosmwie# pebore, B OTAIMIME oT [1—3]. TPEATIOAdTaeTCcs, TO BCE
BO3MOXKIBIE  PEedKUMH  CrallHOHAPHOH  C\y'aBHOH  CpeAbl  BOCTIPMHMMAIOTCS
ABTOMATOM KAK OTHOCSIIHECSE K OAHOMY K3 TPEX KAACCOB ~ KAACCY BAdIONPHSITHBIX.
PedKUHMA, KAACCY HEOAdTOIDUATHLIX PedKUUA M KAACCY HEeHTPAALHBIX PedKIMI.
BHYTPH KaXAOTO M3 OJTMX KAGCCOB PCAKLMH CPCAL] ABASIOTCA AN aBTOMATOB
HEePA3AHUMMLIMH.

OTIPEAEAEBHUWE 1. Me  Gvaeyir ropopurs, 4YTO  dBTOMAT  (KOHOYHBIY — HAH
HeCKOHEUHLIIT) BYHKLHONHDY OT B CTALHOHAPHOH CAyYaHHOH cpeae

C(a Shids K i.sar, ), ECAH  CHCTBUST dHTOMATd M 3IHAUEHHA €ro BXOAHOrO
CHIHd.\d CBA3GHbl CACAYRMIM (lr)pdli(),‘\lf ACHCTBHE 1 » JAPOH3BEACIIIOE dBTOMATON

B MOMEIT BPCMEHH |, BAeMST 33 COOON B MoMeHT t+1 3HaueHHe CHIHara § = +1
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-r+da
s-——— | 3Havenue cHrraAa s =-1 (IpOHIPbIL)

2

H 3HaYeHHe CirtHala § =0 (6espasnurine) ¢

sepostnocrsio 1, =1—q - p (i =12,..k).  31ecs  Beamuuna  a, =q, - p,
(Ia,| <l-vr ) HAIEET CAMBICA CPPANCIO BRHIPBIUIG dBTOMATA 3d ACHCTBHE [, B cpeie
C.
B  3TUX npeAllOAOKEHHAX METOAAMH TEeOPHHM CAYHAalHBIX  OAYMKAGHHH

YCTAHABAHBACTCS, KAK H B [4] AL KOHEYHLIX  dBTOMATOB BZ‘”)(I,I;V(,,V,) c

KOHEeYHbIX

KBA3MAHHENHOH TAKTHKOH, Y NOCABADRUTEABHOCTL {BE")(N - 1,1;0,0)}" .
aBTOMaTOB  Po66uHCca-Kpuncroro [5] HMeeT CBOMM [PeAeAOM  BeCKOHeYHLIN

aBromar B, (00,1;0,0) Po66uiica- KpUHCKOro, BEPOSTHOCTHBIE  XAPaKTe PHCTHKY
MOBEAGHMs] KOTOPOTO  SBASIOTCSL  NPEAGACN.  (IPH A1-> o)  BePUSATHUCTHBIX
XAPAKTEPUCTUK KOHEYHOTO aRTOMcTa Bz(")(n ~1.1;0,0), cAcACTBHeM YeTo U sBASETCS
MOAHAS  XapPAKTCPHCTHKA  BO3MOXKHOIO  ACHAMITTOTHUECKOTO (mp  n—>xC)
1oBeACHUA KoHeuHoTo aBTovata By (n—11:0,0) PoBGunca — Kpuuckoro u ero
BecKolevHOTO andaora B, (00,1.0,0).

OBo3naqynmM Yepes u_t'l’d’ BEPOATHOCTL TOIO. HTO KOHEUHHIH aBTOMaT A B
NMOMeHT BpemeHu d BIEPBLIC CMCHHT AefiCTBMe [, CTapTys M3 COCTOSHHA
x € L. ANGAOTHNHO 0BO3HAUAeTCst BEPOATHOCTE 1, , M GOCKOHCUHOIO dBTOMATd
A, .

OIMPEAEAEHME 2. Cheays [?] OyAer! TORODHTE, YTO IIOCAEAOBATEABHOCTE
KOHEYHBIX dBTOMATOB {A,f"’}:_,‘. GYHKUHOHHPYIOUHX B CAyiaBHOH cpeae C, mmeer
CBOHM Ipeserort GeCKOHEYHBIT aBTUMAT A, . eciw
Eli_glzlf”} =u, . Vad. (1
Anst aBToMatoB Po6futicd - KpHECKOIO A\0Kd3dHd CAGAYIOLLAN TeopeMa:

o

TEOPEMA. JToCAEAOBATCALIOCTS  KOHOUULIX — dBTOMATOB {B;”’(H—I,I;O.O)}F,.
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DYHKUHOHHPYIOUWHX B CTalHCOHAPHOH CAyHoHHOR cpese (,'(a!,r,;a:,r?) ¢ TPeMst
RAGCCAMH  POAKUHH,  CXOAHTCH K BeCKOMCUHOMY  aBTOMATy B:(m.l;0,0)‘
PYHKUHORBPYIOUEro B TOH K¢ CPeAe.

YAy

o
. . . . y
AokaszaTterbcTeo. TlponsBoaduias YHKLES BePOSTHOCTER U;"’(z)zlu” -z
d=1
CMeHEI ACHCTBHS [, ¢BTOMATOM NP CTApTe M3 cocTosuua xe L sasasercs

penicraem l'deH‘lHOfl 34Ad'H

(2)

(3)

Perenue 3TOM IPaBM'HON 3dAdIM € YHETOM AOTIOAHMTEABHOTO TPAHHHHOIO
Y
YCAOBHS
! (n - -1 n
U,(," (2)=U0" () x=Ln,

x=n-1

OKOHYATEeABHO HMeeT Cl\eAyiOmHﬁ BHUN

PR
1-z+gq,z| 1‘0‘ J ( N
K ~r,z ¥4
US")(Z)'-‘" AN, L —p—-—-J . (4)
Y AN a4
l-z+gq,z2f - !
l-rz)

B CHAY OIIpeAeAeHHA 2u TCOPCMbBL O HCIPEePLIBHOCTH [6] AN AOKA3dTCALCTBA

TeOPeMBl MOKAXKEM, HTO
3imUE)=U,G) <l 8

rAe U‘(Z) SIBASIETCS pellnHbeM l'dePl‘l}Z()X:I 3dAdYH

Ul(:)___p,} U ), x=21, (6)
1-rz
U,J(:):l. h

H ONPeAeATeTCS 110 (POPMyAe

v
U z)=| X (8)



78 I Hepysdaase, T. XBeaeanase

Ilepexoast Xk npeaesy B (8) mpu n —> o0 o yuurthiBasi, 4to p,z <l-rz npu

|z! <1, moayunm (5).

x

CAEACTBHE.  TMocacaoBaTe\sHOCTR {Bg"’(n - 1,1;0,0)} KOHEYHEX  dBTUMATOB

In-i

PolGbruca-KpiHckoro  ABAZOTCS  dCHMITOTHYOCKH — BTSTHBAIOLIEHCA B OGO
HEBLIPOUKACHEOH CTAlIHOHAPHOH CAYYAHHOA cpese C(al 2P, .rz).

APHCTBUTCALHO, TaK KAK BCPOATHOCTE HM3MEHHTL (KOTAQ-AMG0) aeficTBre f,

IIPH CTapTe H3 cocToguusa X € L, A\ aBTOMaTd Bz(oo,l;0,0) CTPOTrO MeHbHIe

CAHHHILL T.e.

ox,.=UA(l)=[—-"‘~ Jen v,
q;tp,

TO 3TOT dBTOMAT ABASIETCS BTAMMBAIOLMAICS B AIOGOH CTALUHOHAPHOH CAy'UaHHOM

cpeae Cla.,nsa,.m,) f3.4]. CheAvBaTeABHO, [OCACAOBATEABHOCTh
-
{Bg"’(n 1,1;0,0)},I=l KOHEeHHLX  aBToMaros  Po66unica-Kpuiickoro  sBasercst

ACHMOTUTHUECKH BTATHBAIOMIEACH B TOH JKC CPeae C(aI ,r,;az,rz),
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CTATUCTHUECKASL AEKCMKOTPA®UA U
BEPOATHOCTHO — CTATHUCTHUYECKOE
MOAEAMPOBAHUE AEKCHUKHN KAK CUCTEMbI

Tamas Ljurocasy , TartbsHa L{HAOCAHH
TIpofacmiias AdGOPaTOPUs PUIKIerKOR KHOCPHUTIKI

TIPMBEAPHU XAPAKTCPHCTHKH T 1IAGIHOTO MaCTOTHOMG CAOBAPR [PYIMHCEOR Hay IBO-TCXHMICCKOR
AckeHkd  Ha ocHoBe AauuLX yroro caxomapst BLOpubisl CAOBOGUPMEL AL CPABHCHHA KX
PAMUPHICCKUX PACTPEACACHIK C NATBIO Teope iiecKitwd TIPHBCLACHLL ROURKPETHLI PE3YALTATLL

IIpeAMeTOM  CTATHCTHYECKOH ACKCHROIPaHM  SIBASCTCA COCTABACHHe U
HCMOAB3OBAHHME 'IdCTOTHBIX CAOBApeil. YdCTuTHLIE CAUBAPH OTAHMAIOTCS OT BCeX
CAOBapelt APYTOTro THIId Te\:, 4T OHM COACPXKAT TOALKO T€ CAUBO(UPMLL, KUTUPLIE
BbiOpaml  cocraBuTeresl.  [lapdiacALIIO  yKd 3aHbI TI.  aBCOAOTHLIC  HAM
OTHOCHTEAbHbIE {HAM 00€ BMECTe) HaCTOTLL Vi HX CAVBOGOPM.

CA0BOGOPMBL B HACTOTHOM CAOBEPE PACHOAKCHBL, KdK [PABHAO, [0 ABYM
OCHOBHB{Al HPHHLUMIIAM = {10 dA(aBUTY (€ YRa3dHHUCM HdCTOT) HAH 110 YOLIBalOHIHM
HACTOTAM. B HOKOTOPHIX “dCTOTHLIX CAOBAPAX NPUBOAATCS 06d CIIHCKe — KdK
andBHTHBIH, TaK W HACTOTILHL MHOIAd HaCTOTHBIC CAOBAPH, HAPSIAY € OBLHMH
CIIMCKAMH  CAOBOGOPMN.,  CONPXKAT M HX  AOMOAHHTCABIILIC  CIIHCKH,
peAHA3HAUEHHBIe AAS KAQCCH(MHKALIIH, HAIPHMCD, TEMATHYECKHX [0AMACCHBOB
O6PaBOTAIIIONO TEKCTa, HACTOR Petd U 7).

CAOBHHK Y4CTOTHOIO CAOBAPA. B 2ABHCHMOCTH OT BO3MOXHOCTEH H3AATEAST,
COACPKMT [IOAHBIH CIMCOK BCTPEHACMLIX ACKCHUCCKHUX €AMHUL (IOAHBIH CAOBApb)
HAH X ONPEAeAeHHYIO, HauboAce MdCTo  yHOTPeBASeMyIO UdCTh  (HeNOAHBIA
caoBapsb). [lpM HEMOAIOM 'lACTOTHON CAOBape 0OA34TEALHO NPHUCTYTCTBHE BCCX
CAOBOGIOPA, TIPHHAAACHKATEX K T.H. "aKTHUBHOR 3010 CAOBaps.

O;\ll()ﬁ U3 OCHOBHLX XdPdKTCPHCTHK HYdCTOTHOI O .C/\()deﬂ ABNACTCH ()61].‘(17{
AAHHA  0BPaBOTAHHOMO  TeKCla,  KOTOPdSt M OHPEeARATeT  HAAeXKHOCTh U
COOTBETCTBELIIO HPHIOANOCTE HaCTOTHOTO CAOBAPSL.

Co3paiiplll Hamy tdacToTiLd cansaps (T.IL Lnaocaun, T.I0 Lurocann, T OE
BepHIIBHAHM)  1IPEACTaBARET COBOW  [CPBYIO  HOIWTKY 44CTOTHOTO  OMUCAHHA
IPY3HHCKON HAYYHO-TOXHUUCCKUR AOKCHKY 110 hu3dKe. OH OTPACAGBUH, COCTABAGH
B PEe3YALTaTC 0BPaBuTEH TeKCToR  yuebuuix nocobudt — B .Mavacaxaucos,
I AYnaawsuan, WIBainakuaze "KBaHTOBas MeXahWka™ 1 M.M.Mupuatamsian

"MoaeRyasipHast GH3MRa”. OBLEM  HaCTUTHUIO CA0Baps  cocTaBwieT 160. rwic.
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CAOBOYIOTPeOACHHA. -

B COOTBPTCTBHHM C TPAALLMEH KBalTHTATHBHON AGKCHKOTPAMHH B 'TdCTOTHOM
CAOBAPC MPHHATO BBIAGASTE dKTHBHYIO 30HY, B KOTOPYI) BXOAST CAOBOGOPAMLIL,
CYMMaPHO [OKPLIBAIOUIME He neHee 50% oGberd TeKeTa.

AKTHBHYK) 30HY AdHHGIO HaCTOTHOLO CAOBAPS COCTABAIOT HepBLle 250
croBodopr. ITO  cAOBOGOPMBL ¢ palifaMu 0T 1 A0 250 BRKAOUHTEALIIO, €
aBCONOTHBIMH HACTOTaMH OT 13774 A0 98. AKTHBHaS 30Hd [TOKPBIBAET Hoaee Hen
50% TEeKCTOBOIO MacCHBa. OOWUHE 0GHEM IPY3HHCKOIO YdCTOTHOIO CAOBApS M0
dpusuke pasen 11549 caoBodopMart 11 copepRuT 262 pe3HBIC YACTOTH!.

Cartast 6oALITAA aBCOAIOTHES tYacToTa -~ 13774 (orHocHTeALtias — 0.0860875)
COOTBOTCTBYET CHMBOAY 7 (0603HaMatomeny  gopatyan).  CAOBOdOpMLL €
aBCOAIOTHO YacTOTef 1 BCTPeUddTCA, Ha'iMtiast ¢ HOMepa 6705. 90,5% 1toKperTae

TEKCTa AQIOT nepBbie 3155 caonodopm HactorHoro cnucka. Ilocaeanedt rpynue

CcA0ROGOPM 3TOH 30HBI COOTBOTCTBYET PaHr 2995 11 afCcoAIOTHAS HaCTOTa 6.

PaBoTa 110 HOAYUEHHK) YACTOTHOIO CAOBAPA  BEHIOAHCHa Hda  MHIKW-3BM
PeannTs-2000 ¢ onepauMolHOH cucteMoit PeaanTa-2000 Al

BAGroAaps CO3AAHMIO HACTOTHOTO CAOBAPH TPY3UHCKON HAY'IHO - TOXHAYECKOR
ACKCHKH TI0 (PU3MKE CTANO BO3MOMKHEIM [IPHAEHCHHC METOAOB BEPOATHOCTHO -
CTATHCTHUECKOIO MOASAMPOBaiHS IPY3HHCKO ACKCHKH KdK CHCTeMEI, YTO B CBOIO
ouepeab [TO3BOASICT OMCATL PA3AMUHLIC CHCTOMHbIE M CTPYKTYPHBIE CBOHCTBA
I'PY3HHCKOTO A3BIKA H peun

Creurart Hble  TIPHeMbl 3ePOUHTHOCTHO —  CTaTHCTHUECKOTO MOACAHPOBAHHSA
[I03BOATIOT YCTAHOBHTD COBORYNHOCTD M THIL! CBA3el MEXAY DAPMEHTAMU B PetH
(rekcre). JT0T [OAXOA K H3YHeHHIO TCKCTOB TPeOYeT BBEMCHHS HOKOTOPLIX
orpaHMYeHdit  u aonymeHmd.  OCHOBHLINM  3AeChH  SBAITCS  AOTyINCHHE O
He3dBUCUMOCTH AMHIBHCTHHMECKHUX €AMHHIL [1 BBOA [MOHATHSA OAHOPOAHOCTH TEKCTOB
OTHOCHTEARHO  (HUKCHPOBAHHOIO  3ACMEHTd,  MOA  KOTOPLIM  MOHHMAeTrcs
croBoynoTpebactiiie.  Tdkoe  JZolymenye,  OTAMMAIONEECS 0T PedAbHOIO
CYIIECTBOBAHMS PEAAM30BAHELIX  BAACHITHOCTCIT CAOBOYIMOTPeBACHHH B TEKCTe,
CTAHOBUTCA BOIMOKHBIM, TOCKUABKY 3TH BA\CHTHOCTH, BO-JICPBbIX, A@HCTBYIOT Hd
OrPALKYCHIOM KOAHUCCTEC MIelOB 0T (PURCHPOBAHHON ACKCHUECKOR eAMHHLB], BO -
BTODBIX, “HIYMUBOH™ 3(PPEKT BAASHTHOCTE B 1Ha9MTeABHON CTeleHH MoTdllaeTcs

B GOALIIMX BHIGOPKAX.
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B KduecTBe METOAOB BEPOSATHOCTHO - CTATUCTHUECKOTO MOACAHPOBAHMS OLLA
HCNOAL30BAH  METOA CPABHeUHUS TeOPOTHUCCKHX 3dKOHOB  PAClIPeACACHUN  ©
IMNHUPHYCCKIMA  3dKOHE@MH PACNIPEeACACHHIT CAOBOYTIOTpebAeHuil B rpy3i»_mc1<nx
HAYJHO- TeXHUYECKUX TeKCTaX Mo ¢i3uke. B KauecrBe reopeTHHecKUX 3aKOHOB
pacHpeAereH i GBIAM NIPHMEHRITB: HOPMAALHLIA. AOTHOPMAABUbIH, BHHOMHAALHEIA
MYACCOHOBCKHUM 3AKOHBL d TdKXKe 3dKOI paclpesesenus YeBaHosa-Qykca. U3
FPY3HHCKUTO “YacCTOTHOMO CAOBaps OLA0  BLGpatto 400 caoBodopM (T.e. 250
CAOBOGOPM M3 dKTMBHOM 30HL! Y4dCTOTHOFO CAOBapd, & 150 caoBodopm 6Guiam
BEIGDAHBI MPOM3BOABHO). HauMeHbllass aBCOAIOTIIEN  44ACTOT4, € KOTOPOH
BCTPETHAMCE OGCcAeAyeMble CAOBOGODPMLL, 6HAa 10 € OTHOCHTEABHOM H4CTOTOH —
0.0000563, ¥ OTHOCUTEABHON HaKOMACHHOR uactoToR - 0.8694750. BeiGop 4acToThI
10 AAT IPY3MHCKHX CAOBOGOPM CBSI3dH C TeM, YTO H3-3a HEAOCTATOYHOCTH
CTATHCTHRM NPAKTHYECKM HEBO3MOXKHO. OIHPAACL Ha AQHHYIO  MEeTOAHKY
HCCAGAOBAHHSA, MPOBOAHTH  CPABHEHHS  OMIIMPHYECKHX  pacrpeAeseHud  ©
TEOPETHUECKUMH AAL CAOBOHOPM, HMEIOLLX Manble aGCOAMOTHBIE YdCTOTHL.

CpdBHeHHe dMIIHPUUYSCKHUX K TCOPETHUECKHX 3dKOHOB PacnpeAeAeHHI 3THX
CAOBOGIOPM MPOBOAMAOCH € HOMOLIBLIO KPUTEPUS COTAQCHS X MO TPeM YPOBHSAM

FHAUUMOCTH! 1-TIPOLCHTHOMY, S-[POLEHTHOMY W 10-IPOLICHTHOMY.

COoOTHOMIEHHE PaCHPEACA\CIHHA 1Py 3NHCKHX CAOBOGOPM 1O HATH
IEKOHAM PaciPeACAQHHI

MBakon CoBhicAeHME 110 HecoBOaAGHHE 10 | HOBLIABACHHBIE |

. pacrpeAeAeHut BCCM YPOBHSAM | Beest ypoBHsM MOAUMHOHNS '

K 3HAUMMOCTH [ samsoetr |

THopMareHnl YT U0 ( 55T
ANOTHOPMEABHEBIA 12 i 91 : 197
IMyaccona 295 105 ; -

i Yebanopa-OyKca 157 ! 185 58

| BHHOMHAAB L 268 J 132 -

CorAacHo TabAMLe. SMIHPUICCKHE DACTIPEAGASHHS CAOBOMOPM, B3STLIX H3
PA3HLIX  YUACTKOB  HACTOTHOIU  CAOBAPH,  AYMIIME  BCEIO  OMHCHIBAIOTCH
LIYACCOHOBCKHM M OMHOMHGABLILIM 38KOH&MHM. YTU JKe KdCaeTcsi HOPMAABHOIO,

AOFHOPMAABHOTO  3dKOHOB H  3dKOHa YabanoBa — ®y'KCd, TO, KdK I[TOKA3dAH

6.
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HCCAGAOBAHMA, OHH XOPOLIO “PYHKUMOHMPYIOT™ B AKTMBHOM 30HE 4dCTOTHOIO
CAOBdpsi, MO3XKe€ UX 30HA AEGHCTBHUST CYXAETCA, d 3daTeM OTH 3dKOHBI BOOLe
IepecTaioT AeHCTBOBATE. AAfl OTHX 3dKOHOB HAOAIOAQETCA HAAMMHC BGOABLIOTO
KOAHYECTBA CAOBOMOPM, AT KOTOPBIX HE YAGAOCH IIPOBEPUTH COOTBETCTBUEC MEKAY
SMIMPHYCCKHUMH PACITPEASASHHUSIMH H TCOPCTUHECKHMMM 3dKOHAMH.

TlpnsmereHize MEeTOAOB BePOSATHOCTHO- CTATHCTHUECKOTO MOAGAHPOBAHYA, @ B
YACTHOCTH HCIOAB30Balide TeOPeTHYECKHX 3dKOHOB PUCIPEACAEHHH [I0KA34A0, HTO
He CymecTByeT EAMHOIO TeOPEeTHHeCKOrO 34KOHd, HOAHOCTBIO OITUCHIBAIOILEIo
PedAbLHbE PACITPEACACHHA CAOBOYNOTPeOAHHA B TEKCTaX. PacCMOTpeHHbIE 3dKOHBI
LI0-PA3HOMY MOAEAHPYIOT 3MIIUPHUECKHC DPACIPEACACHMST CAUBOGOPM, B3ATHIX M3
PA3HLIX 30H YACTOTHOIO CAOBAPA. COAEPXKATeAbHble € AMHIBHCTHYECKOH TOYRH
3PEeHUsT Pe3YALTATH MOKHO ITOAYUMTL TOIAd, KOFAQ 3IMIIMPHUUECKHE PdClipeAcAeHHs
TOM MAH MHOH AGKCHMeCKO!H eAMHMLUS! IPOCLMPYIOTCA LOOYEPEAHO Hd KAKAYIO H3

HCIIOAB3YeMBIX TeOPeTHHeCKHX MoAeAen.

LBSBOLBN3TA0 F2IFO3MDBGSTBOS RS L3030 @MdMAHEG
LOBBIOL S¥VEHTYIA-LBGIGOLBGO3TAG) ANIRIR0GISS
o. ﬁbp\nmb.)ﬁn, & Vngnmboﬁn
Hoggqobagnns da(‘mwg@n 13.‘{|3(gﬁn‘f]r‘m-—&z];]ﬁnd‘ar‘)n g\nﬂ‘-]lmdnls Liobncdomn g\'»:];]l)nd('yﬁ(lb
ohoboosondmgdo. o8 gmgfLogebels  Loguydiygenby >0m@h o Lodeygoamddon,
dmggebognos o8 Logygegmddoms  gl3otmgae  gobafopnadols bgor  oygeengen
aobaFogogdabonb gosmgdols ‘amiagdo.
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ABTOMATH3ALIMA NMPOBEPKY INMPABUABHOCTH
TMPOI'PAMM, HATTMUCAHHBIX HA
AATOPMTMHYECKOM A3BbIKE )

LM Lyroaze | I KoByaanse

Kadreapa MaTeMaTHHeCKOro ofeche ennd IBM

Ha ocHone KOHUCTILHM  PEKYPUMAHIX  CHICH HepesoAns papalirrdd  si3LK  OPEACTABARHHA
CIUITAKCHCE  u3blKa  1porpasrauporating [PHBOANTCA  NNHCAHFE  DRAAH38UMIT  ITOMD  $3hiKe,
BLLIOAHCHIoe B cucTene DE!PHE o 3t apasiiomencs sapoM parpaviait, NPesHd3ddalen ol A
ABTOMATHTALMH TPOBEPKH (hpar veHTos, HaliCauiuX Hu A\ OPHTVHICCKUX #3LIKX

TIPOrpaMMHPOBAHNE MBASETCSH OTPICABIO, XAPAKTEPHIYIOUIEHCS Ype3BLIMaiHO
BBICOKHMHM  TeNTIAMH  PA3LMTHA,  YTo  OOYCAABAMBAETCH, € OAHOH  CTOPUHDL,
YCOBEPIIEHCTBOBAHMOM  [IPOLPCCA  COMNAHMS  (IPOTPAMM, Pa3paBOTKOM  HOBBIX
METOAKK, HHCTPYMEHTAPUEeB H. B KOHEUHOM MTOTe, TEXHOAOTHH, a ¢ Apyroi
CTOPOHBI, YAYUINEHHEM TeXHUUCCKHX XaPAKTePHCTHK ANlapaTHOroS obecnedenus.
OAHOBPEMEHHO € BLIUCYXd3dHHBIM  BeChiMa  peabedHO 0DO3HAYHACA npouecc
pacliupendst cgep HMPHMOHOHHS KOMILIOTePHOH TeXHUMKH. Ceroans BpsA AM
BO3MOXKHO HA3BATH BHA UCADBEUECKOW ACATEABHOCTH. AN KOTOPOIo He Gbhiao 6ul
dKTYaABHO MPHAMEHCeHHe KOMNLIoTePd. OAHOI 113 HAubOAee pe3yALTATHBHbIX cdep
HCIIOAL30BAHMSA KOMNBIOTCPOB B AETCH 06y delite.

BLIICCRAAUIIOTO BIIOAHE AOCTATOMHO AT TOTO, HTOBLE CTAAO SICHO 3HAYCHHE
COBAGHHS  LUPOIPAMMHOIO  0BECHe euyst,  UPCAHA3HAHEHHOTO AN yAYUIIeHHS
mpoceccd OOYHCHNR, TeM Goaee eCAK POth MAeT 06 UOYVHCHHH MPOTPAMMUPOBAHHIO.
BeaL B 3TOM CAyYae CYLIECTBEHMNAs WMHTOHCUMDHKAUMA M HHAMBHAYAAM3IALIUS
mpouecca  ABASIOTCA  COBEPINCHHO  HeoOXOAMMBIMM  MPEANOCHIAKAMH  AAR
AOCTIKEHHS TPEGYEeMOU IPOU3BOAHTEALHIOCTIT M, B PR3YALTATE, M ofecnedcHHs
OCYILeCTBEHHS [IOCTABACHIILIX LIeACH.

[puBaetieHHe KOMILIDTEPA B MPUHLMTC HO3BOASCT OBACTUMTL peIleHHe
CABAYIOLIMX 3dAQY:

® co3AdlIHe YHeBHOTO Kypea,

® TPOBENCHUC IAHATHSA,

L ()prdrm‘muunmm(f obecieyeHIe y‘lr-ﬁnnru ilpouecca,

» OFPaBOTKY 3alIPOCOB  Hd  LOAYHEiHe HECTAHAAPTHOW HMHGoOpMaumu 06
yuefHOM npouece.

o AAST OCYLIECTBACHHS [IEPRHMCASHHOTO HeOBXOAMMO UMeTh:

o Gd3Ll AdHHBIX, KOTUPLIE [IPEAId3HaieHBl AN XPdHeHHMA B 0bpaborru

MHq‘J()p.\idL{HH 0 BCEeX OBBAKTAX, YHaCTBYIOIRHX B y‘IP()H().\I lIpoygecce
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(0byuaioirecs, MPeIOAGBITEAH, YUCOHLIC  * MUAPABACACHHSA, TIPGAMCTLL,
CHeUHAALHOCTH, CHEHAAHZALIY U T.A.),

* IPOTPAaMMBL, MPEAHGIHAUSHHBIE AAA TOANCPHKKE OBYMeHHA 16 KOHKPETHLIM
MPeAMETAM,

¢ IPOTPAMMBL,  TIPH3BAHHLI®  CIIOCOBCTBOBATE  YAOBAGTBOPEHHI) HEKOTOPbIX
KOHKPeTHbIX TpeboBaniii yyeliiorn npoueccd.

IporpaMyad,  KOTOPOH  ITOCBAIICHd  AdHHasl — NyGAMKalMs, TNPH3BdHd
ABTOMATH3HPOBATH NpOBEpPKY [IPABMABHOCTH PParMeHTOB APOTPAMA,
COCTABAGHHLIX ~ HA  QATOPUTMHYECKHX  A3bKaX. OHa  ABASETCA  HACTBIO
KOMIBIOTOPHON CUCTEMBI, IPCAHAZHAUCHIOH AASI NOANCPIKKH HITCHCHUKALMH H
HHAMBUAYVAAM3ALMH  y4yeBbHOTO  MPOLeCCd. Pa3pafdThIBACMOM  Ha  haKyABTETE
TIPUKAGAHON MATeMATHKH ¥ KOMIILIOTEPHLIX Hayk TIY. Aad MOAOGHOH nporpamMaisl
[IPHHLMIIUAABHBIM SBASETCS TPeGOBAHUE AeIKo HaCTPAMBATECH Hd AIOGOH HOBBI
A3BIK [POIPAMMUPOBAHMSA, A TAKIKE HA €I'0 BUBMIKHBIC MOAHMUKAUME (K 11PHMEPY,
OBYCAVBASHHBIE METOAOAOTHHECKHMU COOBPAarkCIIHsAMM).

[TpoBepKa MPABHABHOCTM MPOTPAMMIIbIX (PPArMEHTOB COCTOUT H3 {IPOBEPKH
CUHTAKCHCa K [POBEPKH CeMAnrHky. CHHTOKCHUCCKUH dHAAH3 B IIpOrpaMve
OCYILIEeCTBAAETCS Ha ocHoBe HOPMAALHOIO OIHCAHMS CMHTAKCHCA
COOTBCTCTBYIOUIETO S3bIKA, 3aDAHCC 3AMUCANIOTO B TEKCTOBLIM (hdPIA OMHCAHHBIM
HWXKe crnocoboM. YTO JKe KdACaeTCs COMAHTHUECKOTO dlldAM3d, TO MOKd 3A€Ch
TpebyeTcs AOMOAHHTEALHA HH(POPMALUMS 0 COOTBETCTBYHOICM IIpumepe, B
“ACTHOCTH, CHCTEMa TeCTUB.

AASL CEMaHTHYECKOTO dHAAH3a HeOBX0AMMO BbL\0 BLIGPATE METASi3bIK AAA €0
ONUCAHMA, d TaKKe pa3pafiTarb Crocofl IMPeACTABAGHHS 3TOIO ONHCAHHS B
KOMIOBbIOTEpe (BO BHEIUHeH I1aMATH). B KaUucCTBE METdSi3bIKd AAS OIHCAHMSA
CHHTAKCHCd f3bIKd GbIA BHOPaH sI3bIK PEKYyPCHBHLIX cxert. CHHTAKCHUC, OHHCaHHLIR
Ha 3TOM s3blKe, OBIA MPEACTABAEH CITCLHAABHLIM GOPA30M M 3dMHCAH B TCKCTOBLINA
daiir. [peicTaBACHHE O ABIKS POKYPCHBHLIX CXeM, d Takxe 00 U3BpaHiioM HaMHu
criocobe ero MPCACTABACHISE B BUA® TeKCTOBUIO (PafiAc AdeT MNPHBOAKMOC HHIKe
OMUCAHHMe YdCTH CHHTAKCHCd S3LKa TdCKdAb, Ha 6a3e KOTOPOro NpPOHCXOAMAA
OTAGAKA TEPBOM  BEPCHE IIDEACTABAEHHOI 1IPOrPaMALL B '{aCTHOCTH, 3A€Chb
IIPUBOAHTCH CHATAKCHC ONCPATOPOB s3LIKd.

{70 S22 813\ 16,7819y o
{ |$5ah19\3:} { $\3 |84} @

{$\5]56 $\7|88} @
{ 5710 S\ ES\l6 | 821 } @
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{ $acviS\2 | $5ah19\2 § o= $ganld 2 @

2%

HYAD

@

goto $sahl19\3 @

$5ah19\2 {/($9 %, .39 %)} @

{ $gam1412/%acv]5:2/ $sah19\2 } @

begin $32 % : $\2 % end .«

{SM2/8\13 } gy

if $gam 14 \14 then $\2 # clse $\2 @

case $114 of $Con16 13 %o, $Con1613 % : $12 % $Conl6\3 { % , $Conl6\3 % } : $\2 %
end @

$gam141\13 @

$conl6\3 @

{S\7|S\19 520} @

for $sah19\2 := $gam14\2 { to / downto } $gam14'2 do $\2 @
$sah19\2 @

repeat $2 % : $12 % uniil $gauald 14 @

while $gam14 114 do S\2 o

e S\2282 @

o with $23 do @

o $acviS\2 %, BacvIS\2 % @

® 308Ch HEODXOAMMSBL CACAYIOILIE ITOSCHeHHA!

® (hpArMEeHT, 3aKAIOUEHHBIH MEXAY ABYMS CHMBOAAMH %, MOXeT TOBTOPATBHCS
HAKM BOABLIE Pd3;

& hparvenT, 3aRAICUEHHLIE B (PUIYPILic CKOBKH, COASPIKUT dABTCPHATHBHLIC

dIMOIITBL, OTAASEeMDbIEe A OT APYTrd CHMBOAOM |H M3 KUTOPBIX MOXeT GbITL
P

BEIGPAl POBHO OAMH,

® CUMBUA (@ O3HAMAET OKOHYAHHE OMHCAHHI KOHCTPYRLH K,

® @CAM 3d CHMBOAON § CACAYeT IL‘\eHTHQ)HKdT()p, TO 3TO 03HaYael OTCLIAKY K

ONMUCAHMIO, PACTIOAOXKCHHOMY B q)dfl.’\e, COOTBOTCTBYIOINCM 3TOMY PIAC‘HTHC’JHKGTI)-

PY, HHd'e IPOHCXOAMT OTCLIAKA B TEKYUMH (hafln € €10 HaddAa;

® YICAO 3d CHMBOAOM \ 03HA&UdeT HoMeD CTPOKH B q’aﬁ}\(‘ OTCLIAKH, Hd

KOTOPLI OCYILLECTBAACTCS TEPesoy;

® [TOCAe 06pd6()TKH 1t MeCTY OTCLIAKHY IIPOHCXUAMT BO3BPAT B OTIPABHYK)

TOURY, OTCbIAKA MOXKET BrrTt K})(lTH()I:{l



86 QE«TT; H}_//l_d?:é“j , I KoGyaaase

¢ B OMMHCAHHIX MOXKET BCTPETHTBCS CHMBOA #.

AdiHas LIPOTPAMMa HAI'MCaHa B cHcTeme DEILPHI 3 u iupeaycMaTpusder
PaBOTY MOAL3OBATEAST B cpeac WINDOWS 95, AAf NOALIOBATEAS HMCCTCH FAABHOS
MEHIO, d TAKIKC TaHEAb RHCTPYMEHTOB. PedaAl30BAHE! CACAYIONIHE BOIMOXXHOCTH:

® OTKPLITL HOBBIF MAK YK€ CYLLeCTBYIOUIMET chakin:

® 3AKPLITE (hakA;

® OTPCAGKTHUPOBATD TeKCT (haiing;

® COXPAHUTE (halih;

® YKa3aTh OYTh K QariAy. COAepPKaIuenMy OMUCdHHe CUHTAKCHCd A3LIKd, Hd
KROTOPBIA HaCTpaHBaeTCsa 00y IeHHe;

® paGOTaTE € OKHAMM KaxX ¥ro IpHHsTo B WINDOWS 95;

@ BLIATH K3 HPOTPaMyibl B OMePalliioHIYIO CPeAy (3aBepuUIuTbh paboTy).

B 3akAloueHME  CaeAyeT  [IOAUCPKHYTb  HeOOXOAMMOCTE  Pa3paboTKH
IPOTPAMMHOHN [TOAAEGPXKH A COAAHHA (Pailid CUHTAKCHYCCKUX OIIMCAHHE A3BIKA

0byueHud.
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SUMMARIES

APPLIED MATHEMATICS
ON FLUX VECTOR SPLITTING FOR SHALLOW WATER EQUATIONS
R. Bochorishvili, N. Elkanishvili

One dimensional water equations in space Shallow water are considered. The so-called
generalised flux vector is suggested by ineans of which the numerical flux vector is constructed.
In case of non-linear scalar consenvation laws  splitting parameters are selected on the basis of
requirement of I' and L* uuiform boundedness of approximate solutions constructed by
means of the corresponding semidiscrete scheme. On the basis of the result obtained splitting
parameters are determined for shallow water equations.

TO THE CONVERGENCE OF THE WEAK APPROXIMATION METHOD
Z. Gegechkori

In the present work the abstract initial value problem for the operator equation of
evolutionary type in the Banach space is considered. The convergence of the method of weak
approximation with uniform piecewise correctness of the factorised problem is proved.

SOME NEW MATHEMATICAL PROBLEMS OF THE THEORY OF
NONLINEAR ELASTICITY

Tamaz S. Vashakmadze

In the report on STAMM-94 we formulated some mathematical problems of non-linear solid
mechanics when piezoelectricity and electric conductive creeping thermo-dynamic elastic
beams, plates and shallow shells with small or finite deformations subjected to electromagnetic
fields are anisotropic and non-homogeneous. In this work we continue to adduce some new
results which substantiate possibiiity of research and solving the mathematical problems,

ON THE VERSION OF AN INVERSE PROBLEM FOR A QUASILINEAR
EQUATION WITH REAL CHARACTERISTICS
M. Menteshashvili

The inverse Caushy problem for a hyperbolic quasilinear differential equation of second
order with a parabolic singularity is considered. The existence theorem of an initial value
problem is proved.

ONE-DIMENSIONAL PROBLEM FOR TIMISHENKO'S NONLINEAR SYSTEM
V. Odisharia
The existence of the generalised solution of the non-linear one-dimensional problem and the

convergence of Bubnov-Galerkin method for a static deformation of a plate, described by the
Temoshenko's model. is proved.
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ON THE NUMERICA] SOLUTION OF OPTIMAL CONTROL PROBLEMS FOR
POI1SSON EQUATIONS WITH NON-LOCAL BOUNDARY CONDITIONS

N. Odishelidze

In this paper the optimal contrel problem for the Helmholtz. equation with non-local
boundary conditions and the quadratic functional is considered. Using the operators of exact
difference schemes the difference scheme for the numerical solution of optimal control problem
is constructed. The convergence of the difference scheme is proved.

MATHEMATICAL MODELLING OF COLLAPSE OF BIG VOLUME LANDSLIDE
MASSES

N. Skhirtladze, G. Khelidze, A. Chanturia

Mathematical model of a sudden collapse of big volume fandslide masses and alporithm of
its numerical realisation is elaborated. Concrete computations have been carried out for the case
of Tok landslide (Italy. 1963).

THE NUMERICAL METHOD FOR SOLVING THE, ONE-DIMENSIONAIL.
NONLINEAR SYSTEM OF TIMOSHENKO

J. Peradze

The initial boundary value problem for a beam is considered in the model of Timoshenko.
Using the finite element method. a Crank-Nikolson type scheme and the iteration process for a
non-linear system of algebraic equations solves the problem. The algorithm convergence is
proved.

ON ONE NUMERICAL METHOD FOR SOLVING AN ORDINARY
DIFFERENTIAL EQUATION WITH FUZZY INTTIAL VALUE

E. Katamadze

This work deals with ordinary differential equation with fuzzy initial value, or with so called
"fuzzy Cauchy problem". One rmethod of the numericul solution of the problem under
discussion is considered. This method is based on using one interval method. One important
evaluation is proved. For one class of differential equations the question of convergence is
considered. In practical situation the available knowledge about initial value may be fuzzy — it is
the motivation of this work.

ON THE TORSION OF THE F11LIPTIC TUBES
G. Khatiashvili

In this paper for the homogenedsus and composite elastic tubes, made from binary mixture
and isotropic materials, when their normal cross-sections are the domains bounded by confocal
or geometric similar ellipses, the functions of torsion by polynomials are represented.
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INFORMATICS
INFORMATIONAL-STATISTICAL MODEL OF PLANNING THE EXPERIMENT
N. Bokuchava, N. Nikoladze, G. Mamasakhlisov

In the present work we are going o form the information method of planning the experiment
applying the ideas of the classicul theory of planning the experiment on the basis ot generalising
the R. Fisher information matrix and applying information criteria.

ON INFORMATIONAL PRINCIPLES OF MODELLING
N. Bokuchava, N. Nikoladze

The problem is discussed of applying informational criteria for stating the completeness of
statistics for evaluation of parameters and testing hypotheses.

A MATHEMATICAL MODEL FOR DECISION SUPPORTING MANY-STEP
PROCESS IN THE PROBLEM OF EARTHQUAKE PROGNOSIS

1. Gachechiladze, G. Tsertsvadze

A method of decision classification is described which constructs a numerical tabular
knowledge basc from historical cases, and derives inferences from particular case histories
using discrimination analysis that are based on a theory of fuzzy relations. The method avoids
many data collection problems associated with probabilistic approaches, and can handle
incomplete information, partial inconsistency and fuzzy descriptions of data in a natural way.

ON SOME ASPECTS OF CREATING THE APPLIED PROGRAM PACKS
MANAGING PARTS FOR SCIENTIFIC-TECHNICAL TASKS
T. Zarqua

The questions of developing and realising the calling language of applied program packs for
scientific-technical tasks are revealed. Separate problems of mobilising and extending of applied
packs are considered. The superiority of the R-technologies is demonstrated and the idca of
creating the generator for every control program and after that creating generator for such
generators is raised.

SOME APPLICATIONS OF ENTROIPIC MEASURE OF FUZZINESS
G. Kashmadze

In the present work the notion: of entropy of measuring instrument is introduced. The
function linear approximation is also characterised by employing the notion of entropy.
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ON THE METHOD OF ASSOCIATIVE IDENTIFICATION BASED ON THE
ALGEBRAIC CODING SYSTEMS

R.Megrelishvili, B.Togonidze, D.Bulavrishvili

A new method of identification of information of words is considered. The method is based
on the algebraic coding systems. The identification consists in calculation of the number
indicating the address of a given word in the memory field, allowing compression of the initial
information for compact filling of the memory system.

ToO THE MAIN PRINCIPLES OF THE SEARCH INFORMATION IN
THE CONCEPTUAL KNOWLEDGE BASES
Z. Kochladze

The article studies the problems of creating problem-oriented bases using the method of
conceptual systerns analysis. Particularly, the main principles of knowledge search,
transformation and creation of the new knowledge in above-mentioned bases are analised.

METHOD OF CREATING FUNCTIONS FOR THF. PROBLEM OF AUTOMATA
BEHAVIOUR IN RANDOM MEDIUM
G. Tsertsvadze, T. Khvedelidze

By the methods of random wolk theory is obtained the cxpression for creating tunction of
Robins-Krinsky automaton activity changing probability and its asymptotic behaviour is
investigated.

STATISTICAL LEXICOGRAPHY AND VO( ABULARY MODEL AS SYSTEM
WITH USING OF THE PROBABILITY-STATISTICAL METHODS

1.P. Tsilosani, T.G. Tsilosani

The frequency vocabulary used in a Georgian scientific text in physics has been obtained by
a digital computer. A scheme of comparing the empirical distribution of lexical units with
theoretical laws of distributions is considered. The results for five theoretical distributions of
laws are obtained.

AUTOMATIC CHECK OF PROGRAMS AND IS PARTS WRITTEN
ON ALGORYTHMICAL LANGUAGE

l/_ll Tsuladz}!, G. Kobuladze

A representation of programming language syntax is developed, which is based on network
concept of recursive transition. The description of the above mentioned language realisation
created with DELPHI 3 system is given. It is the core of the proposed for automatic check of
parts written on algorithmical language.
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