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SOFTWARE TOOLS FOR MORPHOLOGICAL AND
SYNTACTIC ANALYSIS OF NATURAL LANGUAGE AND ITS
APPLICATON FOR SEMANTIC ANALYSIS

J. Antidze?, N. Gulua?
Thilisi State University, Vekua Institute of Applied Mathematics
jeantidze@yahoo.com
2Sukhumi State University, ngulua7@mail.ru

The “Software Tools for Natural Language Texts Processing” is
a software system designed for syntactic and morphological analysis of
natural language texts.

The tools are efficient for a language which has free order of
words, then Western European languages and developed morphological
structure like Georgian. For instance, a Georgian verb can have several
thousand verb forms and it is impossible to construct finite automaton for
establishing a verb form’s morphological categories.

Splitting a Georgian verb form into morphemes requires
nondeterministic search algorithm, that needs many backtrackings. To
minimize backtracking it is necessary to put constraints, that exists
among morphemes, and verify it as soon as possible to avoid false
directions of search. It is possible to minimize backtracking and use
parameterized macros by our tools. Software tool for syntactic analysis
has means to reduce rules, that have the same members in different order.

So, proposed software tools have many means to construct
efficient parser, test and correct it without ordinary programming. We
elaborated one approach to use the tools for semantic analysis natural
language texts.
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JOKA3ATEJIBCTBO IIPABUJIBHOCTH C
NPOI'PAMM HNOCPEACTBOM PEKYPCUBHBIX ®OPM
JUCIA

Apusanze H.H.!, Cunaragze I'.C.2 TIxosesmmmsuian M.I.2,
Ieunpyan JIJ.*

' T6unucckuit ocynapcTBeHHBIN Y HUBEPCHUTET,
Natela.Archvadze@tsu.ge
2Mucturyt BoraucnurensHoit Maremaruku uM. H. Mycxenur-
sui, Givi.Silagadze@yahoo.com
SUucturyT BeraucnurensHoit Maremaruku uM. H. Mycxenur-
s, Merab5@list.ru
*barymckuii 'ocyapcTBeHHBIM YHUBEpCUTET

B cratbe mpennaraeTrcs moaxox K BepH(HKALUM MPOrpamm,
KOTOPBII SIBJISIETCS YHUBEPCAJIBHBIM B TOM CMBICIIE, YTO €r0 MOXKHO
UCTIONB30BaTh KaK IS SI3BIKOB (DYHKIIMOHAIBHOM, TaK W HMIIEpa-
TUBHOW mapagurmbel. Onmcana paboTa  «mpempoleccopa» |
«TPaHCIATOPa», C MOMOIIBI0 KOTOPBIX MpOCThIe MporpamMMbel Ha C
(cocTosime W3 ONMEPaTOpOB TPHCBOCHHS, YCIOBHBIX OIEPAaTOPOB,
OIIepaTopoB ILHUKJIA) NMPEeoOpa3yloTcs B CIEIHAIBHBIE PEKYPCHUBHBIC
¢ynknuu Ha Jlucne. OCHOBHOE BHMMAaHHUE YACISIETCS ONpEACTICHUIO
BO3MOXHOCTH TnpeoOpa3oBanusi C LMKIOB B PEKypCUBHBIE (DYHKIIHH.
OTH  (QyHKOMM  SBJSIFOTCS  YacTHBIM  CIy4YaeM  CIIEHHaIbHBIX
PEKYPCUBHBIX (OPM, Ubsl BEpU(PHUKAIUSA y)KE JOKa3aHbl. ITUM Oynuer
JI0Ka3aHa MCTUHHOCTH nepBuuHON ¢yHkimu Ha C. «[Ipemnpoiueccop»
npeobpazyer C mporpamMy B S Belpaxenue Jlucma. «TpaHcusitop»
BOCIIPHHUMAET 3Ty S BHIpaKEHHE KaKk apryMeHT M C TIOMOIIBIO
«Habopa BCIOMOTaTeNIbHBIX (QYHKIMI» Mpeobpasyer ero B (opmar
Jlucma.  Ilocie  OKOHYaHMsSI ~ TPaHCISIUMM B MOJYYCHHBIN
pe3yNbTHPYIOIMA (aiin gobasnsercs oOpamenue k Gynkuun main().
OTUM Tporecc TPaHCISAIMK 3aKAHYMBACTCS M YXKE BO3MOXKHO C
nomortbio 10ad nmomyueHHBIH pe3ynbTUpYyrOmMA (aiin UCIONHUTE Ha
JIucme.
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A SURVEY OF PERFECT CODES

Faiq Babayev
Qafgaz University
fbabayev@qafgaz.edu.az

Coding theory is the branch of mathematics which deals with
detection and correction of the transmission errors caused by the noise in
the channel also concerned with reliability at transmission channel.
Undesirable disturbances (noise) can occur across the communication
channel, causing the received information to be different from the
original information sent. Another prominent example is the ubiquitous
CD: a scratch on a music CD has no effect on sound quality, completely
unlike the phonograph records. The primary goal of coding theory is
efficient encoding of information, easy transmission of encoded
messages, fast decoding of received information and correction of errors
introduced in the channel. Coding Theory is used all the time: in reading
CDs, receiving transmissions from satellites, or in cell phones. Coding
theory should not be confused with cryptography, which is the art of
encrypting messages. Perfect codes have an important place in the theory
as well as history of coding theory. The one property of perfect code can
be presented as:

Any possible word can in a unique way be corrected to one of
the words in the code C.

First examples of perfect codes and the first examples of perfect
e-error correcting g-ary codes were given in the 1940’s by Hamming and
Golay. In 1973 Tietevanien, and independently Zinoviev and Leontiev,
proved that if g is a power of a prime number then there are no unknown
multiple error correcting perfect g-ary codes. The case of single error
correcting perfect codes is quite different. The number of different such
codes is very large and the classification, enumeration and description of
all perfect 1-error correcting codes is still an open problem. This survey
paper is devoted to the rather many recent results, that have appeared
during the last ten years, on perfect 1-error correcting binary codes. Also
the main methods to construct perfect codes such as the method of « -
components and the concatenation approach. The solution of the ranks
and kernels problem, the lower and upper bounds of the automorphism
group order of a perfect code, spectral properties, diameter perfect codes,
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isometries of perfect codes and codes close to them by close-packed
properties are considered.
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3a00lbdmdm, “™3J 9V93900 296J309%0 r(t),
é:(t,X)= O'(t,X)~X, 0<t<T, x>0, 5335gmegoa gd9b
300MdgdLs:

) 0<r(t)<R;

2) 0<& <oft,x)<C;

3) [6(tx)-5(t y) < Kx-y

a5bgobogmo  sdg@ogmmo  aogowgol mgEombo S, sGo-
90bg g(x) = (C - X)+ aosbisbswols g9bjioom. dgbsdsdols )?t
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V, = esssup E[exp(—jr(u)du}- a(s,
t

t<zr<T

thJ, 0<t<T. (1)

5dg@Moggmo  aogoegol  myEomboll gobol  3GmEglmsb
gOmoE dgdmgommon 53 myiEombols gobiols gybios:

~| r(u)du
vi(t,x)=supE[e*  -(c-S.(t,x)) |, 0<t<T. )

t<z<T

0gm@gads. 5dg@o0geo  aogogol  myEombol  gobols
396J300bmgols Lods@maosbos [omdmoagbs

VI (t,x)= E(e‘r(”) (c-S,(t, x))+)+
T

+jc-r-e‘r(““)-P(t,x;u,bT(u))du, 0<t<T, x>0,
t

bowos b’ (t) >0l m3Fodognydo  gohg@gdol  Lobwg®ols
g96dgos o P('[, X;u, y) Fo@dmspagbls  S,, O0<u<T,
9JOmYgo0Mmgobo  wogyboydo  3GMmEglol  Aowsliganols  sando-

0mdsl.

25dmygbgd o @oGg@s@acs
1. Babilua P., Semimartingale local time and the American put
option. GMJ. 13 (2006), No. 2, 199-214.
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MODELING OF PRICING OF THE AMERICAN PUT OPTION

P. Babilua!, B. Meladze?, M. Patsatsia®
Thilisi State University,
2St. Andrew the first-called Georgian University at Patriarchate of
Georgia,  Sokhumi State University

Let, (Q, o, P) be a probability space. On this probability space let
us consider the financial market with two assets (Bt : St),
0<t<T <o, where B, is the value at time t of the unit bank account

and S, is the stock value at the time t. The evolution of these assets
obeys the following stochastic differential equations:
dB, = y(t)-B,-dt, 0<t<T, B,=1,
ds, =r(t)-S, -dt+o(t,S,)-S, -dW,, 0<t<T, S,>0.
It is assumed that continuous functions r(t), &(t, x)=ol(t,x) x
0<t<T, x>0, satisfy the conditions:
1) 0<r(t)<R;
2) 0<E<a(t X)<C;
3) [o(t,x)—o(t, y) < K|x -]
Let us consider the American put option on the stock-share S,
with the payoff function g(x)= ( x)". The corresponding payoff

process X is written in the form: X =g(S,),
while the value process V, of the American put option has the form:

v, =esssup E(exp(jrw)duj- ofs,

t<r<T t

thJ, 0<t<T. (1

Along with the pricing process of the American put option we
introduce its value function:
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Ir(u)du

v (t,x)=sup E e (c-S.(t,x)" |, 0<t<T. 2)

t<r<T

The following theorem is true
Theorem. For the value function of an American put option there
holds the early exercise premium representation

v (t,x) = E(e"(”) (c-S; (t,x))+)+

.

Ic- r.e . P(t,x;u,bT(u))du, 0<t<T, x>0,
t

where b’ (t) is the function of the continuation domain and P(t, X;u, y)
is the transition probability for process S,, O<u<T.

Reference
1. Babilua P., Semimartingale local time and the American put
option. GMJ. 13 (2006), No. 2, 199-214.
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DEVELOPMENT OF SUPPORT IT INFRASTRUCTURE
OF AN ELECTRONIC ELECTION SYSTEM

G. Basiladze
GTU, gbasiladze@yahoo.com

The processes of building of democratic State and a formation of
legal society are various depending on many objective and subjective
factors. One of the most important from them is the reform of a State
Election System. Especially for our Country, with a broad political
spectrum and a strong characteristic of non confidence population. We
find actual the political, economical and technical-technological
decisions to solve the problems of this sphere.

In the report we consider a critical analysis of foreign and
Georgian existing election systems and is described the new, conception
of development of support IT infrastructure of an Electronic Election
System, proposed by us.

Since 1990, many elections were conducted in Georgia, as local
governance, parliament and a presidential also. Referendums were carry
on as well. But the population in spite of many elections are very non
confidence of all of them. Was impossible to improve a Georgian
legislation and a system of election. There is nothing to proclaim
regarding a voters list and the formation of it, where we can find a lot of
death people’s names. Besides, to conduct an election with an existing
election system, costs a lot of money for state.
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We worked out an electronic election system, which excludes all
inaccuracies and all misunderstandings, comparing with an old election
system. It conditions high quality transparency and develops the
confidence in a population. There are several components to be done for
the system, which we propose. Each component includes some
subparagraphs:

1.Develop a network on base of statement security standards, which
will cover all districts, where the elections were founded with an
old election system;

2.Equip all electoral districts with a hardware, which will be set in a
above described network;

3.Create data warehouses in parallel with a public registry, which
databases will be compared and combined with a public registry
databases;

4.Major changes will be held on an electoral districts. For example:
in our conception described election system excludes marking
system, ballot-paper and electoral bin too;

5.Develop the software system, which will provide the identification
except of existing text databases, multimedia databases also, like a
bio photo and fingerprints.

We can negotiate about economic efficiency of the conception. If
we will foresee, that the basic costs should be paid only once for getting
a hardware and creating a software and after that we will need only the
installation and dismantle fees, we can say, that it will gone a be cheaper
for the state comparing with an old system. State does not need to print a
ballot-papers, which will be colossal benefit for the state budget.

The social effect should be marked. The system will make
population more confidence to the election. It gives long term guarantee
to the citizen, going to the election implementing his constitutional right
with a hope, that his vote will not be lost.
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ON NON-LINEAR CAUCHY PROBLEM WITH CLOSED
SUPPORT OF DATA

G. Baghaturial, M. Menteshashvili?
1Georgian Technical University, nogela@gmail.com
2Niko Muskhelishvili Institute of Computational Mathematics,
Sokhumi State University, Menteshashvili_m@mail.ru

As is generally known, the Cauchy problem with closed support
is not correct for hyperbolic equations. However, according to
Hadamard, this kind of problem may be set correctly in some cases. The
correctness of this problem for some linear equations was shown by
several authors. Among them should be mentioned Sobolev,
Alexandryan, Wofesdorff, Vakhania, Nakhushev, Khachev etc.

We investigated the class of hyperbolic equations with non-
linear main part and with possible parabolic degeneracy. We studied the
guestion of correctness of the Cauchy problem. We were particularly
interested in the cases, when the solution of the problem does not
propagate in some domains located within or outside of the closed
support. The existence of such domains was mentioned by J.Gvazava in
his works.

In order to illustrate the above mentioned fact, we consider the
following equation:

u,(u, -Yu, +@u, -u, -2u,u, +Hu, +u, (U, +HYu, =0
For this equation we found such initial data, for which the condition of
hyperbolicity on the closed support is fulfilled. At the same time there
exists a domain distant from the support and within it, where the solution

of the problem does not propagate. The equation has also a strong
characteristic degeneration on the border of this domain.
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ON NON-LOCAL PROBLEMS FOR THE
QUASI-LINEAR HYPERBOLIC EQUATION

G. Baghaturia!, M. Menteshashvili?
1Georgian Technical University, nogela@gmail.com
2Niko Muskhelishvili Institute of Computational Mathematics,
Sokhumi State University, Menteshashvili_m@mail.ru

In this work we considered several variants of characteristic non-
local problems for the second order quasi-linear hyperbolic equation. The
characteristic curves of the equation are straight lines. The sufficient
conditions for existence of solution are obtained. Corresponding
difference schemes are constructed and the question of approximation is
studied.

22


mailto:nogela@gmail.com
mailto:Menteshashvili_m@mail.ru
mailto:nogela@gmail.com
mailto:Menteshashvili_m@mail.ru

3M330IBIGIR0 30™Md@53TBOL 3360B035C00L dILSLId

6. 3360dy
Lodo®mggerml bods@®osdJml (dops sbpdos
30039 megdgeols Lobganmdols Jo@mygeo ¢bogg@lodgdo,
bogm Iyglbgeodgomols aodmmgaomo domgds@ogols
0bbBody@o, n_benidze@yahoo.com

sgoam@omdgdols s domo gbodsdobo  3md3oy@dg@yeno
30maA53900L  3m@ 9] gemdols  (39M0x035300L)  dggolgdols
sdmobs  3OMa@sdgdols Ggdbmmmaogdol Lggdmdo Fomdmow-
396L gOm-g® 0 99360dgbgarmgabgl 3gerggol dodos@m e godsls.

Jo®dmopagbl @ 3md3oyg@gageo 3Oma@sdgdols Ggl-
B0 gdol sen@g@bs@ogol, domo ggmoxgogzoizool dglodan gdamds
sOlgdomo  gdgs®gds  3OMy@Msdgdols Jomgdo@ogy®  LigEogo-
35305, @mIgeroi bdodow 5@ dggbsdedgds 3@my@sdols Fobos-
Vg ©05Y4gbgdye devmbrgbgdls.

sbgmo  b3gzogoydo  ge@dsmobszos  Lodygomgdsls
0danggs I3oEMse ©sdRZ0EEgl 3Omy@sdsls s Jomgds@ogy®
1393053045305 dm@ols Iglodsdobmds.

od @AOML dnsgodo LoGmyeg JEymds®gmdl 3Omy@sd-
dgdol dododm  (oygbgdymo  s@sgm®dsgy@o  dmmnbmgbgdol
300 9do@0390s© 3m0gJH o ggdbools gm@Igaodmgdsdo.

Jomdmpagboen  dOmIsdo LobdsJlydmo ©s 3Ho3@menm-
20990 sbognobols 3MMyMsdgdol dogomonby aobbm@ 09w g-
dgeos  sligmo  b3gzogoydo  dJmmbmgbgbol  gm@dsemobgdols

d3RgE M.

23



O BEPUOUKALINMN KOMPBIOTEPHBIX TPOI'PAMM

H. bennase
I'py3unckuit YauBepcurer uMm. Anzpesi [lepBo3BaHHOro npu
[Tatpuapxuu I'py3u, Uactutyt BeruncnurensHoit Marematuku um. H.
MycxenumBuan, N_benidze@yahoo.com

OnHoll M3 HanboJiee TIOJOTBOPHBIX MO 3HAUCHWIO U BIIHMSHUIO
Ha TEXHOJIOTHIO MPOTPAMMHUPOBAHUS O0JIACTCH HCCIICTOBAHUS SIBISIETCS
3ajJjadya OLEHKM KOPPEKTHOCTH (BEPHLMKALMH) aITOPUTMOB M HX
COOTBETCTBYIOIIBIX KOMPBIOTEPHBIX MPOTPaAMM.

SBNsAACHL  aNbTEHATHBOW  TECTUPOBAHWIO  KOMPBIOTEPHBIX
MporpaMM, BO3MOXHOCTh HMX BepU(UKAMH CYIIECTBEHHBIM 00pa3om
OMUpaeTcss Ha MaTeMaTHYecKyro crenu(UKaIHio MOCIEAHNX, KOTopas
YacTO B TOYHOCTU HE COOTBETCTBYET TPEOOBAHUSIM, MPEACTABISIEMBIM K
MporpaMMam.

Takas crienududeckas GopManu3anms OTKPHIBAET BO3MOXHOCTh
CTPOTOT0 J0Ka3aTeNbCTBa COOTBETCTBHSI MPOIPAMMBI U MaTeMaTHIeCKOM
cnenubukanud. OIHAKO TIABHAs TPYIAHOCTh 37eCh 3aKIIOYaeTCs, B
(dhopMyIHpPOBKE MaTeMaTHYECKH KOPPEKTHOW BepcHd He(opMallbHBIX
TpeOOBaHUil K IIpoTrpaMMe.

B Hacrosimeit pabote cienaHa MOMBITKA (POPMATH3AIUN TAKUX
crienupUUeCKUX TPeOOBAHUN K KOMPBIOTEPHBIM MpOrpaMMamM, COOTBET-
CTBYIOUIMM alTOPUTMaM CHHTaKCHYECKOTO W  KPHUIITOJIOTUYECKOTO
aHasu3a.
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ON NONLINEAR VERSIONS OF CHARACTERISTIC
PROBLEMS FOR NON-STRICTLY HYPERBOLIC EQUATIONS

J. Gvazava
A.Razmadze Mathematical Institut
jgvaza@rmi.acnet.ge

Well posed linear Darboux-type problems lose meaning in case of
non-linear non-strictly hyperbolic equations because of dependence of
their characteristic manifolds on unknown solutions. Taking this fact into
account, there are presented some non-linear versions of characteristic
problems and, in some special cases, sufficient conditions of their
solvability.

DEVELOPMENT OF OPTIMAL DESIGN METHODS OF
BUILDING STRUCTURES AND CONSTRUCTIONS

B.A.Gvasalia
Technical University of Georgia
gvashadal@posta.ge

In this work are developed the new design methods of building
structures and constructions, which uses the nowadays stochastic
optimization methods and computer technology for definition of
objective function global extremum.

By application of mentioned methods in the work are developed:
1. The method of definition of optimal weight of cylindrical spring

which is achieved by selection of diameter of wire and average

diameter of spring.

2. The modern methods of basis and foundation joint deformation.
Are analyzed the each method and are indicates the most expedient
ranges of their application, are given the specific
recommendations.

3. The algorithms of computer realization of layered summation of
buildings basis deformation method. Are defined the parameters of
foundation: that values of width and deepening’s, which provides
the minimal value of basis deformation.
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4.  The method of definition of three rods symmetrical girder optimal
parameters. The mentioned method gives the possibility to such
selection of rods cross-sections that at the given loadings and
limiting the girders weight will be minimal. For this purpose is
stated the theorem and is given it’s proving, by which is obtained
the general formula of girder stiffness function. The method gives
the possibility to solve the problem even in that cases, when is
changed the girder’s configuration.

5. The new method of definition of design resistance reducing
coefficient optimal values of column’s cross-section parameters
and at column’s longitudinal bending. The mentioned approach
gives the possibility of application not only for calculation of
column with orthogonal cross-section optimal parameters but also
in those cases, when the cross-sections have the quadratic, circular
or tubular configurations.

6.  The method of definition of optimal parameters of I-shaped cross-
section beam. The assigned task is formed as problem of nonlinear
mathematical programming. For a finding of a global extremum of
objective function is used the random search algorithm. The
received results give the possibility to establish the wall and
horizontal flanges dimensions which provide the minimum weight
of the beam.

7.  The task of building structures calculation, specifically task of
definition of optimal parameters of column with zone-by-zone
constant cross-section. The task is reduced to non-linear
programming task.

Also are developed the complex of applied program, which gives
the possibility by engineering view, quickly and with comprehensible
accuracy to define the building structures optimal parameters.
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AUTOMATED SOFTWARE OF PAWN SHOP ACTIVITY
PAWN EXPERT

V. Gverdtsiteli, I. Zarqua, S. Zviadadze,
G. Kokaia, M. Mtiulishvili, N. Chkhikvishvili
Softgen LTD, vladimer.gverdtsiteli@softgen.ge, jason.zarqua@softgen.ge,
shalva.zviadadze@softgen.ge, giga.kokaia@softgen.ge,
mikheil.mtiulishvili@softgen.ge, nikoloz.chkhikvishvili@softgen.ge

Pawn Expert is pawn shop management automated software, which
covers the whole spectrum of the pawn shop activities.

The program Performed using Delphi 9, C++ and PHP technologies. For
database management system is used Postgre SQL.

The program provides automated system function by modern client-
server architecture.

The program main characters are: Friendly interface, reliability, multi-
lingual maintenance, durability, flexibility, mobility.

At present time the program is used in several pawn shops, also in the
process of developing on the basis of conceptual and practical finds,
authors create micro financial activity automated system updated
version.

OCOBEHHOCTH KOMIBIOTEPHOI'O MOJEJIUPOBAHUS
U PACYETA 3JAHUI 1 COOPYKEHU HA CJIOKHOM
PEJIBE®E J1J1s1 CENCMUYECKHNX PETHMOHOB I'PY3UH U
YKPAWHBI C IPUMEHEHHUEM CHEIIMAJIBHBIX
MPOI'PAMMHBIX KOMIIJIEKCOB

M. 5S1. 'urunedmBuiau, U. E . TuMyeHko
000 ,,IIporpecu”, r. Toumucu
NnxenepHbIN IEHTP KOMIIBIOTEPHOIO MOJEIINPOBAHUS U
[IPOECKTUPOBAHMS 3AAHUM U COOPYKEHHUU
E-Mail Johnigig@gmail.com

TpeboBaHue [OCTOBEPHOTO TIOJNYYEHHS M NPEACTABICHUS
HaNpPsHKEHHO-1e()OPMHUPOBAHHBIX CIICTOSIHUH HCCIIETYEMbIX OOBEKTOB
CHUXAET BO3MOXXHOCTb BBEJIEHUS MHOIMX U3  TPaJULUOHHBIX
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YIPOIIAIOLINX TUIIOTE3, MIpeIoNpeAcTsAeT HE00XOIUMOCTD
WCIONB30BaHMs CIOKHBIX (PM3MUECKUX M MAaTEeMaTH4eCKUX Mojeneil B
MHOTOBapUaHTHBIX PEXHMax JUHAMHUYECKOTO B3aUMOJEHCTBHA C
OKpY>Karollen cpesion.

3anmaga o pacyere 3JaHUI U COOPYKEHHI Ha CIIOKHOM pelbede ¢
Y4ETOM JCHCTBUS CEMCMHYECKUMX BOJH SIBIIIETCA  CIOXHOM U
KOMIUIGKCHON 3ajmadell 1Mo cBoel Qu3udeckoil npupone. ekt
NEUCTBUSL BHEIIHUX CHJI, BO3HMKAIOLIMX IPH TaKUX BO3JEHCTBUIIX,
3aBHUCHUT OT MHOTHX (DaKTOPOB:

e 0T penbeda MECTHOCTHM M OT HHKCHEPHO-TEOJIOTMYECKUX
YCJIOBUU CTPOUTENBHON TUIOIIAIKHY;

e HEOOXOAMMOCTBIO ONPEACICHUS] BEIUYMHBI BHELIHUX CHJI C
y4eToM penbeda W, Kak MPaBHIO, CO CIOXHBIMH
IPYHTOBBIMH yCJIOBUSIMH;

® OT AMHAMHYECKMX CBOWCTB  IPOCKTHPYEMBIX 3HaHUH H
COOPY’KECHHI;

®  OT peakUuil COOPYKEHUS Ha CECMUUECKYIO HArpy3Ky;

e HEOOXOAWMOCTBIO  OTpeAeNeHus]  OONBIIOrO0  CIIEKTpa
COOCTBEHHBIX YAaCTOT Kak JUIsl OCHOBaHWM, Tak M i
MNPOECKTUPYEMBIX 3JaHUN U COOPYHKEHUH;

® HEOOXOAMMOCTBIO TIPUBJICUCHUSI PA3IUYHBIX MPOTpamM,
METOAMK U TEOPHH [UIsl IPUHATHUS PEILICHHIHA;

e  HEOOXOAMMOCTBIO KOMIUIEKCHOH OLEHKH B3aUMOICHCTBHS
KOHCTPYKTUBHOH OCOOCHHOCTH 3JaHUH W COOPYKEHHMH,
penbeda MECTHOCTH M MH)KEHEPHO-T€OJIOTHUECKUX YCIOBHMA
CTPOUTENBHOH IJIOMIAKH.

B  kadectBe  mpHUMEpOB  pealbHBIX  OOBEKTOB  Ha  OCHOBE
MHOTOBapHUaHTHOTO MPOEKTUPOBAHUS U UCCIET0BAHUI PACCMOTPEHBI:

- xuoit komiuieke « CATUBE» B. 'opone Toummcu (I'py3us);

- sxxugtort komruieke «JIMBAIS» B. I'opogae SAnta B Kpeimy (Ykpauna);
- pe3epByapsl A5 TUTeBOH BoAbl B. ['opone batymu (I'py3us).
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OCOBEHHOCTH PACYETA U TIPOEKTUPOBAHUS
KAPKACOB 3IAHUI 1 COOPYKEHU C
BE3BAJIOYHBIMU NEPEKPBITUSIMU 1151

CEMCMHUYECKHUX PAMOHOB HA OCHOBE IPUMEHEHUSI
MMPOI'PAMMHBIX KOMILTEKCOB (JIUPA, MOHOMAX H JIP.)

H. S1. Turuneiimsuiu, E. Houepus, T. Manadepuase, I'. UukBana3se,
J. A. I'uruneiimBuan, . Ilupuxanasa
000 ,,IIporpecu”, r. Tounucu
WHXCHEPHBIH IICHTP KOMITLIOTEPHOTO MOJICITUPOBAHUS H
MMPOSKTUPOBAHUS 3JJAHUI U COOPYKEHUH
Johnigig@gmail.com

B nmpakTthke CTpoMTENbCTBA CEMCMOCTOMKHMX 3JaHUN U
COOpYy)XeHHH 0c0o00e MEeCTO 3aHUMAlOT 3JaHusi C 0e30aT0YHBIMU
NEPEKPBITHAMU.

[To cpaBHEHHIO C KapKacHBIMH OalOYHBIMH KOHCTPYKTHBHBIMU
PEUICHUSIMH KUIBIX W OOIIECTBEHHBIX 3/IaHUH, KapKac ¢ 0e30aI0YHBIMH

NEPEKPBITHSMU HMEET PSI apXUTEKTYPHBIX U KOHCTPYKTHBHBIX
MIPEUMYIIECTB:
*  -TJIaJKUE MOTOJKHU (OTCYTCTBHE pHUTreieit);
*  -ruOKas IUIaHUPOBKA KBAPTHUD ;
*  -BO3MOXKHOCTb HCIOJB30BaHHS TPAKTHUECKUI JIOOBIX THIIOB
3aIl0JIHEHUS Ul CTEH U [IEPEropoJioK;
*  -COKpalleHHE CBapOyHbIX padOT BIUIOTH A0 HUX MOJHOIO
UCKITIOUCHHUS;

*  -OKOHOMHS CTaJH ¥ OETOHA;
*  -DKOHOMHS MaTE€PUAJIOB JIJIsl yCTPOUCTBA ONATYOKH;

*  -MIPOCTOTa W BHICOKAs TEXHOJOTUYHOCTH IPOIECCOB MOHTaXa U
BO3BE/ICHHS,;
* - COKpaIllcHHE CPOKOB BO3BEICHMSI KapKaca.

BrlnieykasanHble TpEMMYIIECTBA MMO3BOJISIOT MOMIYYUTh OOLIYIO
SKOHOMHIO MAaTepHUalbHBIX W TPYAOBBIX PECYPCOB IO CpPaBHEHHIO
KapKacHBIMHU 31aHUSIMH ¢ OAIIOUHBIMU TTEPEKPHITHSIMU.

PazpaGoranHas Mmeroauka peanu3zoBaHa u BxoauT B Ilaker
[puknamueix Ilporpamm (ITII) «/JIAPA» u npeaHasHaueHa ist
OTIpeIeTICHHSI TIPEAEIbEHON MPOYHOCTH KapKacoB 3[JaHUH M COOPYKEHHUU
c 0e30aJOYHBIMU TMEPEKPBITHSIMUA TIPH CEHCMUYECKUX M IUKINYECKUX
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BO3JCUCTBHAX C YYeTOM €€ paboThl MO BTOPOMY HpeAcIbHOMY
COCTOSIHHIO, T.C. YUYHUTHIBaeTCs OOpa3oBaHME M PACKPBITHE TPEIIMH,
OCTaTo4Hasi JKECTKOCTh OeTOHAa C Yy4YeToM (AaKTOpOB HAKOILUICHHS
MOBPEXACHUHN U 3HAKOTIEPEMEHHOCTH HATrpyKEHMUSL.

B

KauecTBE MPUMEPOB  pealbHBIX  OOBEKTOB HAa  OCHOBE

MHOT'OBapHUaHTHOTO IIPOEKTUPOBAHMS U UCCIEAOBAHUI PACCMOTPEHBI:

- JKUJIOH KoMIUIeKe «Ip. XaTait Ne34» r. baky (A3zepOanipkaH);

- MHOTO(YHKIIMOHANbHBIE KOMIUIEKHC «yi. llammamBumm Ne75, yi.
Mupotamze Nel, yn. YapuaBamgze Ne33 u ap.» r. Tommucu (I'py3us);

- pe3epByapsbl [uis uTeBoi Boabl I. barymu (I'py3us).
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TEOPETUKO-UT'POBBIE MOJIEJIA 1YOII0JIM

k. F'noproouanun, M. Haukeous
Nuctutyt BeruncnurensHot MaTeMaTuku UMEHU
H. MycxenumBunu
jimsher@gw.acnet.ge, mzianachkebia@yahoo.com

PaccmaTtpuBaem jaMHaMUYECKyIO0 3aady JIyOIOJMH  HIIU
PBIHOK, TIOSTamHO OOCTYXMBAeMbIH JBYMS MPOU3BOJAUTEISIMA H
omHUM moTpebduteneM. [Ipoaykuusi ogHOpomgHA © €€  IIeHa
ompejaenseTcss oO0IIeld NpoAykiueld Ha peiHKe. [IpousBogutenu
(TpoOBIIEI) HA KAXKIOM dTarie BRIHOCAT Ha PHIHOK YacTh U3 OOIINX
OTPaHUYCHHBIX PECYPCOB, OT KOTOPBIX 3aBUCUT BBIUTPHILI KAXKAOTO.
OOmmii BBIMTPHILI ONPEENseTCss CYMMOH BBIUTPHIIICH Ha dTarax.

3anava IpeACTOBISIETCS KaKk MHOTOILAroBas Urpa JIBYX JIUI] C
moHOW wH(popMaruer. Perenne wimiercs B YHCTBIX — CTpPAaTETHX.
Ilpennonoraercss ABOSKUH MOAXOJ - AHTarOHUCTUYECKUH U
KOOTIEPaTHBHBIA. B KOOmEepaTMBHOM BapuaHTE UIIYTCS PEIICHUS
Hema u Hlennu. Paccuersl OCHOBaHBI Ha METOAE AMHAMHYECKOIO
IpOrpaMMHUPOBAHMUSL.

BMEH3OR IGO0 6306M60L I33035RI6GSMINL SIS0
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paatagog@gmail.com

goOdsgy®@o  bgodmbo  (boy@dmmydo  gangdgb@o)
Foddmoagbl  dmfymdoamdsl, @mdgalsi ofglb  @sdwgbody
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FORMAL NEURON EQUIVALENCY RANGES

P. Gogishvili
St. Andrew the First Called Georgian University
paatagog@gmail.com

Formal Neuron (Threshold Element) is equipment which has
several input and one output channels. The initial boolean x = *1 signal
is distorted in the not reliable channels. The goal of our neuron is to
restore the initial signal. n distorted boolean “*: signals are applied to the
inputs of our neuron. The neuron tries to restore initial signal via the
following formula
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T

i=1
Presented paper studies formal neurons, which implemet identical
boolean ¥ = ¥{xy, %z .. xn)  function. Such neurons we called
Equivalent neurons.

In general, equivalent neurons might have different @i weights.

The paper sudies cases when it is possible to find the range of weights,
such, that the boolean function implemented by neuron remains the
same. In the other words, we are finding the set of such weights, that all
equivalent neurons are located in.
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LJgdgdol  sa9d0l, Jpa@smdol sbogmobol, JOgdopmdols ©s
LobybEol bsgombgdo.

bo>d@™Ido deyggobognos 5309m39 SOSED ) O YD 0
Lobobmg®m s Lofgol-Lobobwgmem  sdmEsbgdols  bmyog®mo
20dmyggbgdols dspomomo [ysels@gggdols s Fyomlowgbgdols
©560bd9Mgo0l 3OM39L ool Jomgds@ogzy® dmwgamodgdsdo.

O PEHIEHMU HEKOTOPBIX HEJIOKAJIBHBIX KPAEBBIX 1
HAYAJIBHO-KPAEBBIX 3AJTIAY

T'opnesuann JI, ‘T'opaesnanu E., lapuramsuau T.,*Menanze I'.
T6unucckuii FocynapcTBennbii YHuBepeuTeT UM. VB, J[)KaBaxUIIBUIIH,
MartuKowm, *I'pysunckuii Yausepcuter uMm. CBatoro Anapes
IIepBo3BanHOrO.
egord@magticom.ge, t_davitashvili@hotmail.com
h_meladze@hotmail.com, dgord37@hotmail.com

B npencraBneHHoi paboTe AaeTcs KpaTKUH 0030p MCCIIEIOBaHMIA
M0 HCJIOKaJIbHBIM Kpa€BbIM MW Ha4YaJIbHO-KPAC€BbBIM  3ajjadyaM, H,
OJIHOBPEMEHHO C STUM, CTABUTCS M M3Yy4aeTcsl HEJIOKalbHas HAaYaJlbHO-
KpaeBas 3ajiada JUIs JIMHEWHOTO YpaBHEHHUs Napadosnueckoro tumna (u
KpacBbIC YCJIOBUA, U HAYAJIBHBIC YCIIOBUA HeJIOKaJ]LHLI).

Hns  mocTtaBieHHOM 3amayd  JOKA3aHO CYILIECTBOBAHUE U
€IUHCTBEHHOCTh KJIACCHUYECKOro pemieHus. s pemeHus 3Tod 3amayu
NPEJIOKEH  UTEPAIlMOHHBIM  Mpolecc,  MO3BOJISIOUIMA  CBECTH
HEJIOKANbHYI) HAYallbHO-KPAaeBYIO 3aJauyy K KIACCHYECKOM 3anaue
Komu-Jlupuxine. JlokazaHa cXoAUMOCTh IpoLEecca U AAeTcsl OLEHKa ee
CKOPOCTH CXOAMMOCTH.
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Jloka3aTenbCTBO ~ CYIIECTBOBAaHUS  PEIICHUS OCHOBAaHO  Ha
0000menHol nepBoii Teopeme ['apHaka, MMeEOIIEH MecTo U B CiIydae
napaboJINYeCKUX YpaBHCHHUIA.

B pabote oOCyXImaroTcs BOMpPOCHI MOCTPOCHHUS, aHalu3a
YCTOHYUBOCTH, CXOMUMOCTH U TOYHOCTH COOTBETCTBYOIIUX PA3HOCTHBIX
CXEeM.

B pabore nmpuBeneHB ~TaKkKE HEKOTOPbIE  IPUMEHCHHS
HEJIOKANTFHBIX KPaeBbIX M HAYAIBHO-KPACBBIX 33]]a4 B MaTeMaTHYECKOM
MOJICJIMPOBAHHH TIPOIECCOB 3arPsS3HEHUS B BOJJOTOKAX W BOJIOEMAX.

()%356%(M3NRIBNS6(0) 3>@3MZIR(O FI30N6E3IZ0M0
30(MGILIdOL 33RI30L 86I3(M603IH0 1dIBS

Q- JIWY°
bododmggeml (ydbogado gbogg@lodado
d_gulua@gtu.ge

dodgmgyamo  dgdmbggzomo  30m3gLbgdol  godmbsggmggem
Lodo@ms Lob@gdol  0bFgblogmdols do@@oizol  mebs (o6
LolBgdol dpymds@gmdols dmbodbymo a@dsxgols). dmbodbyeno
M50l dobgegom,  dglodergdgeros, 3bmdoano 3bgdmbogy@o
Fgbol  dglodsdolow,  LolBgdol damds@gmbdol  sadsmm-
dgbobomgols  hogfg@mm ©oxg@gbiosmy® aob@megdsms Lol-
Agds.  gg@dme,  go@dmym®mgol  asb@mergdgdo  hoofgdgds
dgdpgao  dbgdmbogydo  (gbom: bgdoldog@o dwymds®gmdbols
S0 d5mmdol Fo@mdmgd o go@ol bbgomdsl 0d sgodsmmdsms
bogoobs, AmIgen s 3005958l Lob@gds GIOTERL AT
damdoMgmEsdo s 03 SeEpdsmmdoms  bogo@ols, GMAgems3
aodmygogm LoliGgds o3 dpamds®gmdowasb.

29300 gd0m dbodgbgenmgsbos LoliBgdsdo dodwobsty
dgdonbgggomo  3OmEgLgdol  g@sgogms©  (mgombsmenog)
Fomdmeagbs @oygao  Lol@gdgdobomgol, @Gmeglsi dgdmbgg-
3000 3Gm3gbo  Jodpobodgmdls  s;(i=0,m; j=0,n) Jglodanem
Jpamdsmgmdgdom. mydEs sdagedo LolBgdgdolomgol dwymds-
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@gemooms  dJmbodbyeo  a@sxgo  dmgmgdygmos  d0oge®
930053 glmdsls - Lol@gdsdo dodobody 30migbols
ngoelohobmgdsls. >0bodbyyano OO0 Lobi@gdgdols
3320 930bomgol, amogobmdm  sbogrobol dgomel, @Mdgelsg
g9Vmegden  “LoblGgdol  Jpymds@gmdols  @ydsl”  (Ldm) -
domggmbs 3OMOEObSAMS Lol gdobmsb “doddyan”
a0o039e  Ujgdol.  dpgmds@gmdsms  a®oxbg,  33obdgdols
50 0edgds@gmds 9dbodgbgenrms, dmsgo®os gogdo®o: 3gobdo-
Jobdm-3356do. hHggbls dog® dgdmmogobgdoyen  LdO—by, ymgga
3356dL  goshbos, o3 3356dols doboliosmgdgamo  3mm@ObsEgdo
(5dgob  3odmdeobsdgs  Labgaoi “Loliggdol doamds@gmdols
@9ds7).  Ldd—ob  spgool  dgdegy, O dmam®mgol
2obBma@gdgdo hoofg@mgds sbmamyoydo 3d6gdmbogyeo §glom.
LolBgdol  dobosbosmgdargbol  wobswygbo  (Loodgommds,
9306m3039600 989JH0obmds s 5.9), bdoGop Lododm bpgds
Lob@gdol dpamds@gmdsms 3gmomgdgbols dgoome ©sbsobges.
9L (33800 9690, ololsTudyl Lol gdgdolomgols Lo gdome
JO535@BgOMZGobo s sMomgoelishobms. Ldd—ol asdmygbgdom,
Lbogombo  Log@dbmdaos  do@@GHogegds.  Lodoygemgls o6
Foddmopagbl  Ldo—bg “LolRgdol go®3399e00  M3GASE0SMS
Fodol”  aodmgmgs. gl ol (odgdos, @mdgebyy  gob-
05290905 3356dgb0, MM gdoi dggbsdsdgdosh Lol@gdol od
Jamdo@gemosl, OmEgbss boO 309 ©gds oM 3395800
M39M5305  (Jog:  doMomswo  ob  Lodgbgdgo  gargdgb@gdols
9 domds, hoboigamgdols s seagbols m®asbmgdols 39domds
©S 5.d.). 20000 >0bodbyyano 930053 glemdgdols, 1d@
3odmyggbgds  5do@B0ggdl  gowgg  dg3®  Lbgs  Logombygdl,
Amdengdoi dglodgrms Fo@dmodgsls 3mbzdg@yao LoliGgdgdol

330930l 3@mi9Ldo.
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OB OJTHOM MI-EEMOHI/I‘IECKOPI CXEME
JAJis1 UCCJENOBAHMIA IBYMEPHOI'O MAPKOBCKOI'O
CJIYYANHOTI' O MMPOLIECCA

. I'yaya
I'py3unckuii TexHnueckuii Y HUBEpCUTET
d_gulua@gtu.ge
Jiia mccnenoBaHusl MapKOBCKOTO CIYYaiHOTO MpoIlecca HY)XKHO 3HATh
MaTpUIly WHTEHCHBHOCTEH  (WJM pa3MedeHHBId rpad cocTostHUN
cucTeMbl). 3Has pa3MeYeHHbIH Trpad COCTOSHHH CHCTEMBI, MOXHO,
BOCIOJIb30BaBIINCh MHEMOHHYECKMM IPABWJIOM, 3allUCaTh CHCTEMY
mupGdepeHIMANBHBIX ~ YPaBHEHUH NI BEPOSITHOCTEH  COCTOSTHHUUN
cucreMmbl. KonkperHo, ypaBHeHuss KomnMoropoBa cocTaBifoTCi IO
CIIeyIOIeMy MHEMOHHYECKOMY IpaBWIy: IPOU3BOJHAS BEPOATHOCTHU
JO00TO COCTOSIHHSI PaBHA CYMME TIOTOKOB BEPOSTHOCTH , TIEPEBOISIINX
CHUCTEMY B 3TO COCTOSIHHWE, MHHYC CyMMa BCEX IOTOKOB BEPOSTHOCTH,
BBIBOAAINIUX CUCTEMY U3 3TOI'O COCTOAHUA.
s Moneneii 0osiee CIIOKHBIX CUCTEM, B KOTOPBIX CIIy4alHBIA MPOIECC
OpOTeKaeT ¢ AUCKpeTHbIMH coctosHusMA S (i=0,m; j=0,n),
HarmsgHoe N300pakeHre TIOTOKOB BEPOSITHOCTH TEPEBOMISIINX CHCTEMY
W3 OJHOTO COCTOSHHUS B Apyroe WMeeT BakHOe 3HaueHue. OmgHako,
IIOCTPOUTH pa3MeueHHbIH Trpad COCTOSIHWM JJIsi TaKUX CHUCTEM,
OKa3aJI0Ch KpaiiHe HEey/M00HO W3-3a MOTEepH TIIABHOTO IMPEHMYIIECTBa —
HaTJISTHOCTH TPOIIecca MPOTEKIOIIEro B HCCIEyeMOil CHCTEME.
Jns ananm3a TakuX CHCTEM, MBI IIPEUIOTAEM  «KAPTY COCTOSIHUS
cuctembl» (KCC)- rpadudeckyro cxemy, CBSI3aHHYIO C HPSIMOYTOJbHOU
CUCTEMOU KOOPIMHAT.
OtmetnM, 4TO Ha Tpade COCTOSHUH, MECTONOJIOXKEHHE y3JI0B rpada He
HMMeEET 3HAYCHUS, TJIABHOE 3TO CBs3b: y3ei-pedpo-y3en. Ha Haieii cxeme
Y37BI TIpHUBSI3aHBl K KOOPAMHATAM, KXl Y3 UMEET KOOpIUHATY,
KOTOpasi W XapaKTepu3yeT STOT y3en (OTCIoJja W Ha3BaHUE «KapTa
COCTOSIHHSI CHCTEMBI»).
[locme yxazanupix moctpoeHnit KCC, ypasuennss Kommoroposa
COCTaBJISIOTCS 110 AaHAJIOTMYHOMY MHEMOHUYECKOMY NPaBHITY.
OTMCTI/IM, YUTO IJId ONpCACICHUA XapaKTCPUCTHUK CUCTEM (Ha}Ie)KHOCTI),
sKkoHOMHYecKass 3(QQeKkTUBHOCTP W T.JA.), YacTo IPHXOIUTHCS
MPOCIIEKUBATH 32 COCTOSIHUSAMH CHCTEMBI, KOTOpbIe OBIBAIOT JOCTaTOYHO
MHOrooOpa3Hble M 3alyTaHHble. Bompoc MHOTOKpaTHO yHpOIIaeTcs
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ucnonb3aBanueM KCC, Ha KOTOpPBIX HECIOXKHO ONPEACIHUTH <«JIMHUU
onpexnenéHHoi omepamuu cucremb» - auHAM Ha KCC Ha KOTOpPBIX
PAcCTIONIOKEHBI Y3JIbI COOTBETCTBYIOINE COCTOSIHUIO CUCTEMBI, BO BpeMs
KOTOPOH BBIMOJHsIETCS onpeenéHnas onepanus (paboTa OCHOBHBIX WU
PE3EPBHBIX 3JIEMEHTOB, paboTa OpraHa 3aMeIIeHHs WM BOCCTAaHOBIICHUS
U T.1.).

Hapsiny ¢ ykazaHHBIMH NPEMMYILECTBAMH, €CTh Psii BOPOCOB KOTOPBIE
BO3HHUKAIOT TIPH MCCIICIOBAHUN KOHKPETHBIX CHCTEM, PEIICHHUE KOTOPBIX
ymporaercs ¢ ucronszoBanrem KCC.

3ORIR0 H0d0L LOBILBHOL (M3VHSB)AHIR(O dSLRIKOL LIS
335b0V®HB030 3@d35R356H(IF0RId0560 IZMRIGOOL
03(G360LSM30L

6. ©obsdobyos, x. GMysgs, 3. Fogmsngdo
08 Xogobodgogmols Labgermdol mbognolio Labgerd{ogm
960390L0GgB0, 0. 39395L Lobgmdols yodmygbgdomo
domgdo@ogol obbBodydo

Foddmeagboen  bsd@mddo  gobbogogeos  dgdegao  Lobol
335b0{®%5030 ggm@yEog®o sdmzebe:

u'(t)+ Au(t)+M(u(t))= f(t), t>0, u(0)=e. (1)
o] A 50l 030m g0 gdgmo s doms©  35blsbrgmymo
(bmaswse  dgdmyglobrgmgmo) m3g@sdmmo  H  Joadg@@ols
Log®gdo s (oddmpygos (M>1) glogmgoms xsdols Lobom,
oo mommgygao  dgbsgdgdo  o@ol  mgomdgyman gdyao,
05©JO005© 3obLobmg@yeo M39M5FM®0
(A=A +A +..+A,)), @ Inggdgmo gegdgb@os D(A)-ggoB,
() sdob afgad0 e afugader Foddogdomo  gabicos,
5@o(@g030  m3g@s@m@o M ()  s539symaomgdl  @o3doiols
3069d51.
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‘dgdemgo@mn ‘d93 g0 b YA0 Lod@sgang
@, ={t, =kz, k=01..7>0}. (1) s8m(30601;
5dmboblbolbomgol Lado@merosbos dgdegao Beo@Iygans:

u(t,,,)=U@Gr, Au(t,,)+ 27(3\/ (T)F(tk+l’uk+1)+v(3T)F(tk—1'uk—l )) 2)

baga; U(t, A)=exp(—tA), f(s,u(s))= f(s)—M(u(s))
(2) geoadgmol Logydgga by sgopmm dgdogyo dgledg @ogols
LobybEol ©g3md3mboiools LiJgds

U, =V @, +%T(3v ()T (e U )+V Bt ), 3)
bogo

V()= %[T(T,ayr(r,a)ﬁ(f,a)r(f,a)],

T(z,a)=W(z,aA W(z,aA, ). W (z,cA,),

_ 1 .1

T(r,a)=W(r,aA, W(z,aA, ). W(z,aA), a:Eium,
1 4l = N1 1 .1

W(r,A):(I—g Aj(l+/1rA) 1+ 24", ﬂ,:gil—sﬁ.

Uy =¢, bogon U ©s U, bLsfygob 39Jdmagol g3myammmdm
39900930 3obGM@gdowsb 0@gMoiE00l Aodmygbgdom:
1 (= ’l .
u =U (e At + et ou) V0T (o)) =12

aodmgganggeos  (3)  bgdol Jpg@dopmds s dggeligdyamos
dosbanmgdomo 5dmbasblibols (mIoa gos. od LJqdols

25dmygbgoom ho@o@mgdagmmos Mogbgomo gomgargdo Lbgowslbgs
Jopgaygdo sdmizsbgdobsmgols.
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HIGH ORDER OF ACCURACY OPERATOR SPLITTING
SCHEME FOR QUASI-LINEAR
MULTIDIMENSIONAL EVOLUTION PROBLEM

N. Dikhaminjia, J. Rogava, M. Tsiklauri
Iv. Javakhishvili Thilisi State University,
I. Vekua Institute of Applied Mathematics

In the present work there is considered the following quasi-linear
evolution problem:

u'(t)+ Au(t)+M(u(t))= f(t), t>0, u(0)=ep. 1)
Here A is a self-adjoint positively defined (generally unbounded)

operator in Hilbert space H and is represented as a sum of (m>1)
addends, where each are also self-adjoint positively defined operator

(A=A +A, +..+A), ¢ is a given element from D(A), f(t) isa
continuous and continuously differentiable function, nonlinear operator
M (-) satisfies Liptschitz condition.

Let us introduce the following difference net domain
@, =1{t, =kz, k=01....z >0}. For the solution of problem (1) the

following formula is valid:
3 ~ ~
Uty 2) =V @r AU, ) + 5 7Y ()T (s )+ V@) Tt ) @)

where U(t, A)=exp(—tA), f(s,u(s))= f(s)—M(u(s))

On the basis of formula (2) there is constructed the following third order
of accuracy decomposition scheme:

e =V @+ o (O )V EOT G 00) O

where
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V()= i@ (ra)+ T2 (5 a)]
T(r,a)=W(z,aA W(z,0A, ). W(z,aA, ),

N |

T(r.0)=W(r.aA, W (r.aA, ;). W(z,0n, ) a—1+|%
Wiz, A):(I —%IAJ(I +AA) (1 + ZaA)7, /1—1+|%

U, = ¢, and we search the initial vectors u, and u, from the following

equation using the
iteration process:

ui=U(r,A)u(ti1)+%r( (t.u)+V (@) t,u,)) =12

The stability of the scheme (3) is investigated and the error of the
approximate solution is estimated. Using this scheme, there are carried
out numerical calculations for different model problems.

8503030630IR0 3@(MGBILOL 3MIRIN0GIBOL GO SIMIGS60L
QILSHLIY

0. Pm¥godol, 3. pmIgodo, 3. Jgmsdg®
Lodo®mggerml bods@@osdJol Fdows sbp@dos
30039 Fmegdbygaols Lobgamdols Jo@omygao 9bogg@lodgdo
Ydteona@hotmail.com, 2besarion.dochviri@tsu.ge

%h_meladze@hotmail.com

dod39B0byyeo  3GmEglol  Lbgopslbbgs dmgagdols
F9Jdbols o  Aodmygbgdsls dbodgbgermgobo  saomo 935300
05b5dg@Mmgg oM 3gBoba e asdmygganggsdo. gl dmegengdo
sOLgdomo 253m0ygbgds, dogomomsw, do63gBoby o 0bgm®-
doi0ol gensbogogoiosbs s do@mgsdo. gmggmo 3mbgmg@yero
Jopgaologol  dowgdygmo  0bxgm@dszools  sbosgmobo  @s

aosy39B 00 gdols domgds demombmgls o0 gdo@ogn®o
bAosGoLB0gol obgmo dgmmegdol  203mygbgdol, Gmam@oss:
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35M5dgHH Y0 > 5M335ModgBH Yo  dgguolgds, Jodmmgboms
dgdm(dgds, JmOgmszoy®o s @gadgbogeo  sbogobo s
Lbgs [1], [2], [3]

dom3900ba0L  39bgxgal  9Fg3l,  dopomoms, dgdwgyo
sdm3sbols o5 Y39@3 0. 333U 0O O5mEgbmdols
b5390mboms  3oMF0s, OmAgerdoz  ymggero  boggmmds  do-
939mgbgds  godaobo ob ©gxngddg®o boggmmdol go@gam@osh.
d9b9x9M3>  gbs  sopmlb  (03mgmlb  dgboggg@obo  ag23ds)
boggmmoboms  dg@hggomo  gmb@@meols  dmegeno,  dgogsliml
29830l woMgdyagds s gowsfyzgo@dml dbs 3OMmEyYJiEool 3o@-
Aool dogdol ob s{ybgdols sdmzobo.

Jobodpgdomg  3mbligbgdsdo  Jgdmmogobgdygemos  Ibs
©gHogdol  3o@Bool  dowgdol  (wofybgdol)  SIm3sbols
30009390 bogmb@H O 35@(0sdo ©989JOAO0
bo39mmdgdols Foanol dglobgd m@o dodmmgbol dJodwggdmdomo
‘dgdm(dgdols Loggydggeo by [4].

@0HIBIG G

1. Molhotra N., Marketing research. Prentice Hall, New Jersey,
1999.

2. Armtrong G., Kotler P., Marketing an introduction. Pearson
Education, Inc., New Jersey, 2005.

3. us Y., Xaiiom A., Kypc 1o MapkeTHUHry. Anvnuna nadauwep,
Mockesa, 2003.

4. Bampg A., IlocnemoBaTenbHBIM aHamu3. Puszmameus, Mocksa,
1960.

OB OJIHOM 3AJJAYE MOJEJTUPOBAHUS
MAPKETUHKOBOTO ITPOLIECCA

T. Jousupul, b. Tuusupu?, I'. Menanze®
I'py3unckuit YanuBepcurer uM. Cesitoro Arspest [lepBo3BanHOTO
INaTpuapmectsa ['py3un
dteona@hotmail.com, 2besarion.dochviri@tsu.ge

%h_meladze@hotmail.com

B COBPpECMCHHOM MAPKETHUHIOBOM HCCIICAOBAHUNU BaXHOC MCCTO
3aHUMacT CO31aHHC n HCIIOJIB30BaHUC Pa3IMYHbIX Moz[eneﬁ
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MapKeTHHIOBOTO Tpolecca. DTH MOAEIH CYIIECTBEHHO MCIIOJIB3YIOTCS
Hampumep B  KilaccubUKanMd W YIOPaBICHUH  MapKETHHIOBOM
uHpopmanun. s KaXI0H KOHKPETHOW MOJENH aHalu3 MOCTYMaromen
WHPOpPMALMM ¥ TPUHATHE PEIICHHH TpeOyeT NpPUBICYCHUS METOHOB
MaTEeMaTHYECKOM  CTATUCTHKH TaKHX, Kak IapaMeTpHYECKOoe U
HeMapaMeTpHUYECKOe OILICHHMBAaHUE, pasiandcHue TUIIOTE3,
KOPPEISIIMOHHBIN M perpecCHOHHbIN aHanu3 u apyrue [1], [2], [3].

MeHnemkepy  MapKeTHHra  IPUXOOUTCA — peIlaTh  HaIpHMeEp
crenyromy 3aaady. Mmeercs mapTtus OONBLIOrO 4Mcia H3IEIUH, B
KOTOpOM KaXJ0€ W3/AeINe OTHOCUTCS K KAaTeropuM TOJHOTO WIH
nedekTHoro mu3aenus. MeHeKep AOKEH MOCTPOUTh MOJeNnb (HalTh
MNOOXOAAIMKA IUIAH) BBIOOPOYHOTO KOHTPOJS M3IENUH, OLCHUTH
CTOMMOCTH IUIaHA M PEIINTh 3a7jauyy O NPUHATHM WIH 3a0pakoBaHUU
MapTUH TOTOBOM MPOTYKIIUH.

B HacTodmem nokiane mpemiaraeTcd peHleHHe 3aladd MPUHATHS
(3abpakoBaHus) TapTHM  TOTOBBIX  WB3JENHA HAa  OCHOBAaHUHU
MOCJIEZIOBAaTEIbHOTO ~ pa3iMyeHusl JBYyX THUIIOTe3 O JoJieé 4YHucia
NeQeKTHBIX U3IeNINi B KOHTPOIUPYEeMOH naptuu [4].

Jlutrepartypa

1. Molhotra N., Marketing research. Prentice Hall, New Jersey,
19909.

2. Armtrong G., Kotler P., Marketing an introduction. Pearson
Education, Inc., New Jersey, 2005.

3. us Y., Xaiiom A., Kypc 1o MapkeTHHTY. Anvnuna nadauuiep,
Mockesa, 2003.

4. Bamsg A., IlocnemoBaTenbHBIM aHamu3. Puzmameus, Mocksa,
1960.
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©> 300Md950lL gogamgbsl, Mmdgeoi osbobosmgdl msbsddGm-
dgeoms  dOmdolbogmxzongdgdols 30miEgll. 3bmdogos, @md gl

300390 sdmgogdageos goddsg bydogdBu® o ™mdogd@y®
BoJHOGgoby s bopop  Jo@ggHobygm  aedmggerggems
30mm3gbdo 360dgbganmgobo  saomo ggogos [1, [2], [3] Fod-
dmJdbogmo  Lsgombgdols  sbsgmobo  dmombemgl  dsmgds@ozy®o
LEAsGoLBgol dgmmegdols s, goblisgym@dgdom, @gy@gboygao
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O JIMHEMHOM MOJEJIA MMPOLIECCA
MPOU3BOJIUTEJIBHOCTHU TPYJIA

H. Jlousnpu®, b. Iuusupu®, I'. Menanze®
I'py3unckuit Yanusepcurer um. Cesroro Armpest [lepBo3BanHOTO
[Tarpuapectsa ['py3un
niako_d@hotmail.com , 2besarion.dochviri@tsu.ge

*h_meladze@hotmail.com

MenemKkepsl MapKeTHHTa OOJhIINX (UPM W KOMIAHHHA Cperu
MHOXKECTBA TPOOJIEM U3ydYalOT HANpUMEP BIUSHUEC PA3JIMYHBIX
(akTOpPOB M YCIOBHH Ha TEPEMEHHYIO BEIMUYUHY, XapaKTEPH3YIOIIYO
MIPOIIECC TPOU3BOIUTENFHOCTH Tpyaa pabounx. V3BecTHO, YTO 3TOT mpo-
L[ECC 3aBUCUT OT MHOTHX CyOBEKTHBHBIX M OOBEKTUBHBIX (DakTOpoB U
3aHUMaeT BaXHOE MECTO B 0OmeM Mpolecce MapKETHHTOBOTO
uccnenosanus [1], [2], [3]. AHanu3 BO3HUKAIOIINX BOIPOCOB TpeOyeT
WCTIONF30BaHUS METOJIOB MAaTeMaTHYeCKOW CTaTHUCTUKH U OCOOEHHO
perpeccMOHHOrO  aHanu3a. EcTecTBEHHO TMpeACTaBIsAeT HWHTEpEC
BBUICHUTH Kakue U3 (akToOpoB OoJbllleé BIUSIOT Ha TIOBEICHHE
M3y4aeMoro Tporiecca. Pemenne 3Toii 3amaun (3aava ONEHKN BIVSTHHS
(hakTOpPOB) IAaeT BO3MOXKHOCTh KOPPEKTHPOBATh M YHPABIATH MPOIECC
MPOU3BOUTEIBHOCTH TPY/IA.

B Hacrosmiem moxmanme AN pelICHUs 3aJavyd ONEHKU BIISHUS
¢dakTOpoB TpeanaraeTcss JMHEWHas MoOIeNb T.H. METoJa BceX
BO3MOJKHBIX PETPECCUI MEXY IIEPEMEHHON IPOU3BOIUTEIBHOCTH TPY/Ia
Y BIHSIOIINX Ha 3Ty TIEPEMEHHYIO ()aKTOPOB.
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K BOITPOCY TEXHUYECKOI'O HACUJIUA B
NHOOPMAIMMOHHBIX TEXHOJIOT' TAX

Beanamsuiau H., JLxknoyrn M.
I'py3unckuit yausepcuteT uMm. Caroro Aaapes [lepBo3BanHoTO
[Tatpuapuectsa ['py3un
noukriv@hotmail.com, morisi@cartubank.ge

WNHcTpyMmeHTapuil U cpefa COBPEMEHHOI'O NPOrpaMMHUPOBAHUS
MEePenoTHEeHb! Pa3IMYHBIMU BUAAMU TEXHUYECKUX JeTaneld. DTo SBIeHUE
npuoOpeTaeT 3HaUUMYIO Pa3MEPHOCTb.

Ceromusi, pa3pabOTYHKU MPOTPAMMHOTO OOECTIeUeHUs, BMECTO
TOTO, YTOOBI 3aHSTHCA JIOTUKOH U CEMaHTHUKOM pemacMod 3a1advw,
BBIHY)KJCHBI ~ OKYHYThCSI B  JIAOMPHHTBl TEXHHYECKHUX JAeTayed
WHCTpyMeHTapus WHGOPMAIIMOHHBIX  TexHosoruid. HaliTm BeIXOA U3
TaKOTO JIAOMPUHTA HE TaK yX Npocto. OOBIYHO, HAXOMASICh B TaOUPHUHTE
TPYAHO Pa3TisIIET MHUP, YBUIETh OOIIyI0 KapTHHY W, COOTBETCTBEHHO,
BBIXOJ] U3 TabupuHTa. B pesynbraTe, TOrMKa M CeMaHTHKA MOJIEKAIICH
PCLICHHIO 3aJaud OKAa3bIBAIOTCS, B JIyYlIeM CiIydae, CIABHHYTHIMH Ha
Bropoii TuiaH. Tem Oonee, YTO OOJBIIMHCTBO TMPOrPAMMHUCTOB HE
coONIOMalOT W HE  CIeAyIOT  METOJAOJIOTHH  COBPEMEHHOI'O
MpOTrpaMMUpPOBaHUs (BUAMMO, U3 32 HE3HAHHUSA ?).

Co3manHoe B Takod OOCTAaHOBKE IIpOrpaMMHOE OOecredeHue,
MATKO TOBOps, HE fABSETCS KauecTBEHHBbIM. M B camom jene, Takoe
nporpaMMHoOe  o0ecliedeHHe, Kak NpaBWIO, HE  YAOBIETBOPSET
CYLIECTBYIOLIMM TpEOOBaHMAM HAJIEKHOCTH M yCTOWYMBOCTH, M
MIPAKTHUYECKH SIBJISIETCSI HEKOHTPOJIMPYEMBIM, B JIy4IlIEM CiIydae, ciabo
KOHTponupyeMbiM. Hamgo mpusHath, YTO MBI TOJHOCTBIO HE

KOHTpOJMpYeM (yHKINOHUPOBaHUE MPOTPaMMHOI0  0OeCHeUeHHS.
SIcHO, UTO 3TO HE COBCEM MPHUSATHBINA (HaKT.
Ms1 TyMaeM, YTO 3TO SIBIIIETCS pe3yJIbTaTOM

HETOCJIEA0BATEIbHOI0, CIHOHTAHHOTO, MOXHO CKa3aTbh, XaOTHYHOTO
pa3BUTHS WH()OPMALMOHHBIX TEXHOJOTUH, IBIXYIIUM MEXaHU3MOM
KOTOPOTI'o MpeACTaBIACTCA HE IIOUCK UCTUHBI, a KOMMep‘IeCKI/Iﬁ HUHTEPEC.
Jnsi HayKd 3TO COBepIIEHHO HempuemsieMo. B olmem ciyuae,
KOMMEpIHAIN3alsi HAyKd HUYEr0 XOPOILEero HE JacT YeJIOBEYECTBY.
OceOeHHO, B TAKOH CIIOXKHOM cdepe, KaKoi SBISIOTCS HHPOPMAIOHHbBIE
texHosoruu (IT). ®akt, yTo HHOOPMAIMOHHBIE TEXHOJIOTHH TPOHUKIIN
BO Bce cdepsl AEATENbHOCTH 00IecTBa. DTOT (pakT, COBMECTHO CO
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CIOHTaHHBIM pa3BuTHeM |T, sBisieTcss TUIONOTBOPHOM IOYBOW ISt
TEXHOT€HHBIX  KaTacTpod), IMPHUMEPOB  KOTOPBIX HAa  CETOAHS
MPeJOCTaTOuHO (HampuMep, BBIXOJ U3 CTPOSI aTOMHBIX AJIEKTPOCTAHIHIH,
rudenbp KocMUIecKux kapabmeit «Uemnenmkep» u «KomymOus» u 1.4.)
Ms&I Takke AymMaem, 9TO BO3MOXKEH IEepeBOI MpoOiIeMsl B Ooee
HaJIeKHOe pycno. B wactHOCTHM, a7 3TOrO  Hy)KHa KOMaHIA
KBaJM(HULIUPOBAHHBIX  CHEIHMAIMCTOB, KOTOpas  MpOaHAJIU3UPYyeT
COCTOSIHUE COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJOTHI, BBIIBHT WX
cnabble CTOPOHBI W TApaaWTrMBl (B OCHOBHOM, IIPOTHBOPEUHBEIC),
BHIMOJIHUT WX KIacCUQUKALMIO W, B pe3yiapTare, MPEICTaBUT
COOTBETCTBYIOIILYIO METOJONOTHIO MU MIPOEKT PELICHHUS POOIIEMBI.
Pesynprarom Takoil paboThl He 00s3aTenbHO OYyIeT emie OTHO
«HOY Xay», 3TO OOJbIlie MOXOXE Ha YHOPSJOYMBAHUE CYIIECTBYIOIIEH
TEXHOJIOTHH, OONbIIE CBS3aHO C HOBBIM BHACHUEM CYIIECTBYIOIIUX
TEXHOJIOTHH, €CTeCTBEHHO, COBMECTHO C «HOBBIMH Iaccaxammy». Tem
Oonee, 4ro I MHGOPMAIIMOHHBIX TEXHOJOTHH IyTh PEIICHHS TaKOM
MpoOJIeMbl He SIBISICTCS YyXKAbIM — s13bIKM prpammupoBanus C u ADA,
3aJI0KHMBIIIE OCHOBBI COBPEMEHHBIX SI3BIKOB MPOIPAMMHPOBAHUS, OBLIH
CIIPOCKTHPOBAHBI M PEATM30BAaHbI UMEHHO TaKUM METOJIOM.
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K BOIIPOCY Ob ABTOMATHU3AIIMA OBPABOTKHA
OYHKIIMOHAJIBHBIX BBIPA’JKEHNU HA YPOBHE
IHOJIB3OBATEJIbCKHUX ITPOI'PAMM

3apkya T. 1.
I'py3unckuil yausepcuteT uMm.Cearoro Auapes Ilepso3BanHoro
[Matpuapuectsa ['py3uun
temzar@gmail.com

PaccmaTprBaroTcss BONPOCHL, CBSI3aHHBIE C BBEJICHHBIM aBTOPOM
MOHSATHEM  COMNPSHKCHHOTO, TMPUMEHUTEIBHO K MOCTGUKCHOH U
npeUKCHON MOJILCKOW 3alucsM BbIpakeHWH. M3naraercss METOA0NIOTHS
MPAKTUYECKOTO  pEIICHHs BOIPOCOB  aBTOMATH3alMd  00pabOTKU
(YHKIIMOHANBHBIX BBHIP&KEHUH Ha YpOBHE NMPOrpaMM, HANHMCAHHBIX Ha
ANTOPUTMHUYECKUX SI3BIKAX.

Uccnenyercs CBSI3b 3azad4, pemaeMbIx OTHOCHUTEIIBHO
(YHKIHMOHAIBHBIX BRIPAKEHUH ¢ HEKOTOPBIM KJIACCOM 3ajiad Ha rpadax.
[Ipennaratorcst KOHKpeTHbIE TpeJCTaBlIeHUs TpadoB, a Takke
ITOPUTMBI UX 00pabOTKH, HCIIOJB3YIOLINE 3TH IPEACTABICHHUS.
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ON SOLVING THE EXTERNAL THREE-DIMENSIONAL
DIRICHLET PROBLEM FOR A HARMONIC FUNCTION
BY THE PROBABILISTIC METHOD

M. Zakradze, Z. Sanikidze, Z. Tabagari
N. Muskhelishvili Institute of Computational Mathematics
mamuliz@yahoo.com, z_sanikidze@yahoo.com
z.tabagari@hotmail.com

The algorithm of solving the external three-dimensional Dirichlet
boundary value problem for a harmonic function by the probabilistic
method is given. The algorithm consists of the following stages:

1) transition from an infinite domain to a finite domain by an inversion;
2) consideration of a new boundary problem on the basis of Kelvin’s
theorem for the obtained finite domain;

3) application of the probabilistic method to solving a new problem,
which in turn is based on a computer simulation of the Wiener process;
4) definition of the solution of the statement problem for the infinite
domain by the solution of the new problem.

For illustration an example is considered.
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ABOUT CONNECTION OF THE GENERALIZED MOBIUS-
LISTING'S SURFACES WITH SETS OF RIBBON KNOTS AND
LINKS

I. Tavkhelidze
Iv. Javakhishvili Thilisi State University

In this report are considered “Ribbon Knots and Links” which
appear after cutting the Generalized Mobius-Listing's surfaces GML"n,
along “parallel” lines of their basic lines.

Classic Knots and Links Classifications is well known, but these
are geometric objects without thickness. In this article are considered
“Ribbon” Knots and Links which appear after cutting the Generalized
Mdbius-Listing's surfaces GML"n along “parallel” lines of their basic
lines. In the previous articles and reports of i.Tavkhelidze, C.Cassisa and
P.E.Ricci were considered particular cases, when GML"; surface was
“k-times cutting” along the basic line of this surface. But now, are
considered general case when surface GML", (for any natural m) was
“k-times cutting" along the k (any natural number) different lines, which
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are “parallel” of the basic line, but without loss of generality, here are
considered the general case of arbitrary number of “cutting” of the
GML"y, surfaces with radial cross section “simple regular Star”.
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DEVELOPING OF THE INTEGRATED MODELS' TOOL FOR
MULTIVERSION AND MULTITYPE BUSINES-PROCESSES

E. Turkia, M. Giutashvili, I. Iremashvili
Technical Universitety of Georgia
ekaterinet7@gmail.com, mgiutashvili@gmail.com,
soso_joseb@yahoo.com

To construct software for complexive organizational systems, it
is necessary to design full life cycle of the object. In this case it is
necessary to design and modeling the system using multiversion and
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multi-dimensional analysis and research of various types of business
processes, resources and WorkFlows.

Business-processes  multidimensional ~ research  foresees
constructing of structural, systemic, dynamical, formal and other models
using different modeling tools.

Herewith, complete analysis of the complexive automated
systems passes through a separate processing of decomposed processes,
carried out by the team of different experts (Systems’ Analysts — Experts,
technical staff - Programmers, 1T-Analysts and others).

In conditions of team working the Software model designing
process requires optimization of business-processes using diverse
versions and types of models processes.

Nowadays, for creation of the meta-models there is no concept
known for representation of the multivariate models. As a rule,
separately constructed models are copied and processed manually. As a
result, there are different risky situations related to lost of necessary data
and information, disruption of graphical representation of models, etc.

At this point of view, actuality of creation special meta-language
and platform is very high. These will support to review the
organizational applications, mutual perception of graphical illustrations
of business-processes and data models, analysis, optimization,
monitoring and process of automation, in unified environment.

The aim of this work is to develop tools of integrated models for
multivariate and multi-type business processes, on the bases of Model-
Driven Engineering (MDE), Software Engineering (CASE, RAD,
BPMN), Domain Specific Modeling (DSM) and the XML parser
language groups (BPEL, XPDL).

LSLYO3RM 33(MGBILOLS RS ROLBS6G0IDN LY S3RIBOU
15IBN3IALOBIB() 3MHBSRIB0 RS LOLBIZIS)

®. 0lganosbo
05406 2ma9d5dg0aols bobgamdols mgansgols bobgardfogm
960390 Lo@gBo, otari.ioseliani@gmail.com

yggeosl  dmyggblgbgds, o9 @omwgb 3db0dgbgamgsbos

Eyzebpge  Ggo@mdsdo  0bgm@dszoygmo B gdbmenmyogdols
aobgomsmgds.  3M5JB0 o, sdgodobpgeno  3o3mdMomdols

59


mailto:otari.ioseliani@gmail.com

obgome®gdoz  300sd0d  dolbge  @odmowgdyano. gl
9339 dbgeno 3Mm03mggds oMo, Lowsi o@ dgbgwgdom, ao®-

330992 ©mbyby 35063,  bobydyom  obgm@dsgogm  Hdbem-
@0 09db.

od  bAs>G0sTo  goboygd@gdm  0bgm®dsizoygmo  Ggdboerm-
30900L  25630050955bg  Loybogg@lodgdm Lygdmmdo, j96dme,
0d  bob@gdgddg @mIamgdoi  odmoygbgds  gg@mm3ols  [odygeb
960390LoRgBHgddo  L{sgamols  3@m@Eglol  Lodo®mogose s
9bdo@9ds bLAYIbRJOL MmOl wsbmygsdo.

sbgmo  Lobol  Lob@gdgdol Lodygosamgdom  LEHYwgb@gdl
ofgm  dglodengdermds  dmodomb  Lododm  0bgm@dsios
Logbogg@lodgd™  dodmommggsdo  s@Lgdoymo  sds  myy  0d
FGogbols  dglobgd, ombomb  Loggms®o  LogmbEm  gyomo,
d900m§dmb Lolifoganm gob@opo ©s, ao®es sdobs, LobEgdsl
aoohbos  ddogoamo  Lbgs  x9biosi  Lobfogamm  3@miEgbols
m®obobgdolomgols.

aobgoboasgm d9Lbgarolidgogols 35dMgE0mo
domgdodogol  obLEodygddo  Vgddboan  LoliGgdsl, @mIgeno
obRob3oy® Lfogmgdobgs m@ogbGo®gdygemo s goshbos Lo-
d5bm  dJmbs3gdgdo Lolfsgamm 3@mEglol m®ysbobgdolomgols.
LolBgdsdo dg@obogros 3g@lgdo Loggb@m LobiEgdomyg@m.

obggg  aobgobogosgm  Lfsgarol  3GmEglol  m@asbo-
boooby m@0gbBodgdya LolEgdsl, GmIgaToi ©sds@gdomo
Lodygoagdgdos @gogmobgdygeo. gg@dme, dglodamgdgenos @m-
gog@o  Ladgloxm LolBgdol d9dg9mbdom  mobsygy@lgengdmasb

©s @gdBmOgdmeb ©s353d09M9ds, oMs sdobs, LEYgbL
5J3L Yglodengdenmds oboenml msgolo dggsligdgdo.

UNIVERSITY PORTALS AND SYSTEMS WHICH ARE
ORGANIZING STUDYING PROCESS AND DISTANCE
TEACHING

O. loseliani
Telavi State University, otari.ioseliani@gmail.com

It is not the secret for anybody that nowadays the development of the
information technologies is very important for the whole mankind; today
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it is very hard to find some field in which the people are not using the
information technologies. The things which were unbelievable just a
several years ago nowadays became usual and are using every day.
Today the people became much busier than before that’s why the
development of the information technologies is being felt in the field of
universities also, in order to save the students time.

In this article | want to explain how the European Universities are using
the Internet portals which are the special systems for organizing the
studying process in the universities and helping the students saving their
time.

That king of systems can help the students with finding the all
necessary information about the books in the library of the university, to
find the list of the lectures , to have own mail box and to contact with all
students and all the professors and lecturers in the university and to use
the distance teaching systems like moodle.

In this article | want also describe the systems which were developed in

the muskhelishvili institute of Computational Mathematics by the team
of young scientists and programmers. The first system named my
university was more distance teaching oriented and contained basic base
for organizing studying process. The system was contained courses and
each student could get registered in that system and could pass the
chosen course.
The second system is more oriented for the organization the studying
process it is fully translated in English language and has many additional
possibilities and solutions which were not used in the first system for
example It became possible to connect with the classmates and lecturers
by internal massage system, also the students can see the lists of their
marks which they get during the studying process.
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ONE TASK OF STRUCTURAL OPTIMIZATION OF COMPLEX
SYSTEMS

R. Kakubava, Z. Baiashvili, D. Gulua, M. Nizharadze
Georgian Technical university
zurbaia@yahoo.com

In the given paper multi-component standby system with renewable
elements is considered. For it multi-line closed Markov queuing model
for two maintenance operations — replacements and renewals — is
constructed and investigated. In this model the numbers of main
elements as well as standby ones, also the numbers of replacement units
as wall as renewal ones are arbitrary. An economic criterion for
dependability planning (structural control) of considered system is
introduced, the optimization problem is stated and partially investigated.

The basic model in the form of a closed queuing system with two types
of service operations is described as follows. The technical system
consists of m main and n standby elements. All elements are identical. It
is supposed that for the normal operation of the system, the serviceability
of all m main elements is desired. However, if their number is less than
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m, then the system continues to function but with lower economic
effectiveness.

The main elements fail with intensity « and the standby ones - with
intensity £ . A failed main element is replaced by a serviceable standby

one if there is such a possibility in the system. In the opposite case (all
standby elements are non-serviceable, or the serviceable standby
elements are already intended for the replacement of earlier failed main
elements) the replacement will be carried out as soon as it becomes
possible. The failed elements, both the main and the standby ones, are
repaired and become identical to the new ones. There are k replacement
and | repair units in the system.

We construct and investigate the mathematical model for the case
where m, n, k and | are arbitrary. The replacement and repair time
lengths have exponential distribution functions with parameters A and
L respectively. For describing of considered system we introduce the

random processes, which determine the states of considered system at the
moment t. i(t) — the number of elements missed in main group of
elements; j(t) — the number of nonserviceable (failed) elements in the

system. Denote, p(i, j,t) = P{i(t) =1; j(t) = j}, i=Lm; j=0,n+i.
We suppose that there exists tIim p(, J,t)=p(, J).

Regarding to the functions introduced above we construct a system of
usual linear differential first order equations (Kolmogorov equations),
which in steady mode transforms into the system of linear algebraic
equations. They form four groups of equations describing the following
merged states of the considered system:

1. A free state (in the system there are no requests neither for
replacement nor for renewal);

2. Replacement (only the replacement operation is carried out in the
system);

3. Repair (only the repair operation is carried out in the system);

4. Replacement and repair (both the replacement and the repair
operation are carried out in the system).

The system elements as well as maintenance units give different
profits depending on the their following states (positions). Main goal of
mathematical model, constructed by us, is structural optimization
(structural management) of considered system by economic criteria.
Since connections between system’s elements is fixed, its structural
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optimization means selection of optimal quantity of standby elements,
replacement units and repair units. Finally, structural management
problem is brought to integer programming problem, which’s solution is
only computational difficulty.
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HOBOE NPEACTABJIEHUE COBEPIIEHHBIX YU CEJI

H. Kannenaxu, I'. IlepuBanse
Nuctutyt BeruncnurensHot MaTeMaTuku UMEHU
H. MycxenumBunu

Cpemn 10 cHMX TIOp HE PENICHHBIX BAXKHEHIINX 3a1ad TCOPHH
yucel 0co00e MeCTO 3aHMMaeT 3ajadya KOHCYHOCTH MHOXKECTBa
COBEpIIICHHBIX 4YHCElNl, HW3y4YeHHE KOTOpPBHIX OepeT CBOoe Hayalo B
MPEIBICTOPUM TEOPUH, KOT/Ia YUCIIaM MPHUITUCHIBAIM HEKME MarnyecKue
CBOICTBO.

B macrosmieir pabote pasBUBaeTCS IMOAXOJ, IMO3BOJSIONIMA B
IJIOTHYIO HOJOUTH K PELICHUIO ATOM 3aJa4l, a HIMEHHO, BBOJUTCSI HOBOE
MOHSTHE TPUCTABOYHOI'O YHKCIOBOTO HHTEPBAJIA M IOKA3BIBACTCA €T0
HETOCPE/ICTBEHHOE CBS3b C M3BECTHON KJIACCU(UKAIMOHHON TEOopeMOi
Xara, COTJIacCHO KOTOPOH JH000€ YETHOE COBEPIICHHOE YHCIO MOXKHO
NPEACTAaBUTh B BHUJIC T'€HEPAJIbHAS MOCIEAO0BATEIBHOCTh MPUCTABOYHBIX
YUCIIOBBIX WHTEPBAJIOB OIPEIACICHHOW JJIMHBI M Beca CyMMBI KyOOB
HEUYETHBIX IOCJICIOBATCIBHBIX HATypadbHBIX YHCEIL IToctpoeHna,
peanu3yroniasi OCHOBHBIE MOJIOKEHUS TEOPEMBI XaTa.

PaccmarpuBasi KBaHTOBOMEXAaHWYECKYIO  3aJady TapMOHHU-
YECKOr0  OCIWJIATOpaB OCCKOHEYHOMEpPHOM [ 'MiapOepToBOM  mpo-
CTPAHCTBE, IIOJYYEHO HOBOE IPEJICTABICHUE COBEPILICHHBIX YHCEN
MPUCTABOYHBIMYM  YHCJIOBBHIMH HMHTEpPBaJIaMH, Ha 0a3e KOTOPOTO
JTIOKa3bIBACTCA X KOHEUHOCTH B CPETHEM KBAIPATUICCKOM.

METOJ MAJIOTO ITAPAMETPA JJIA
HOJYDJJIUNTAUYECKAX YPABHEHUI C IOCTOSSHHBIMUA
KOS®PUIIMEHTAMMU B ITPAMOYI'OJIBHOM
IHAPAJUIEJIEITUITEJIE

Kapanersn I'.A., Tananau O.I'.
Poccuiicko-Apmsanckuii (CrnaBsSHCKHIA) YHUBEPCUTET

E-mail: HTananyan@yahoo.com

B nanHOli 3amerke 0000MIAIOTCS HEKOTOpPbIE pE3yJIbTaThI
pab6oTsI [1] w18 momyamunTuieckux (cM. [2, ctp. 142]) oneparopos.
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ITycts N e N, Kk E(kl,... k )ENn | E(| . )ENB,
2k 2k +S
n 6 ]
Lozzao,j—zkj L —Lo+ZZf9a NERE]
i=1 8Xj =1 s=1 )(J
— nuHeWHbIe U(QGEpEeHIIMAIBHEIE ONEpaTOphl C  BEUICCTBCHHBIMH
kodddurmentamu (£ > 0— Mansiit mapamerp) st KOTOPBIX:
(-1i*%a, 20, a,#0, a :#0 (s=1..0;j=1..n} (1)

2] i
Paccmotpum B obmactu Q= {X eR":0< X; <1,j :1,...,n}
CJIEIyIOIIUE KPAeBhIE 3a/1a4H:
3apnaua A, : Haiitu pemenue U ewzk (Q) (cwm. [3]) ypaBHEHUS
Lu=h (heL(Q))
3amaua A : Haiitu pemenne U, € W, (Q) ypaBHEHHS

Lu =h (helL,(Q))

Teopema. Ilycts heCw(f_Z), U BbImonHsieTcst ycnosue (1).

Torma pemenne U ¢ 3aJa4u Ag J0IMyCKaeT AaCHUMIITOTUYCCKOC

MpEeACTaBJICHUEC:

m ) n 1 m+kr )
u, = Ze'wi +>>° . 8'(Vi,r,p +8ai,r,p)+ Z, (m <k, =min kjj

1<j<n

rac W, — peIIeHue 3a1auu AO, W, — peIlICHHe ypaBHCHHS
min 3i 21 2k:+S
L.W. :_Zn: {Z:J}a w (|:1 m)
(' 2 S, J 2kj+S L
X .
i

. k -
U3 MOPOCTpaHCTBA W2k (Q), Vv =& "Virp - (l)yHKL[I/I;I THUIA

ir,p

MOrpaHciioda nopsaka kr B OKPECTHOCTHU r'paHuIbl

rr'p = {X: X, =p,0< X; <1,1<j<n, j# r}, O, — MHOTOYIEH
crenenn K, —1 or X,, a 1ia OCTaTOYHOro uieHa Z, CIPaBeIMBbI

OLICHKU:
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o < O(€m+l)

Lazm"l_z(Q) = O(8m+1)’ ”Zm
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IRIIBA(I35860BIM0 3IROL ROBILOOL 35IL3IRNL
d@OV®B030 LOLBIIOL dS>3(M33RI3ZS> RS BOGL3NMO S>AMIBLGY

b. Jo@yOSdY, 0. xSbygzgEsdy
0g5bg xogobodgognols Lob. mdogoliols babgerdfogm

9bogg@Lodg@o
zkigur@yahoo.com, tjangv@yahoo.com

do0gdoBogg®o dmpgagdol ogg9dolsl bdodow doowmgds
>05{@x0g30  390dmFo@3mgdyegdosbo  ©oRg@gbzosmy@do  ©s
063 920M-©0x9gM9bE0sYA0 gobBMEgdgdo s obEM@gdoms
Loli@gdgdo. >dygoM0 demEgengdo Fo®dmodggds

920 9JBO ™oz bodg®o 3900l 350 gdmdo 353039 gd0ls
30m3gbol  Jomgds@dogy®o  s@Pgdolsl.  doflggarols  gob-

A gdsms ‘dgbodoedols Lol gdsls N0 ge-g0 9bz30b
Lombdmysdmymazol  3obmbols  ©s  Lombdmysd@o®@mdbols  aomgo-
eol{obgdom oJgl dgdwgao Loby:

aa—f:vm(rot H)? + div(x grad 9), %:—rot (v,rotH), 1)
bowos H=(H,,H, H,) oMol dogbo@ydo 3900l

©odo0g@mbols  ggddm@o, 6 - {9d3gao@yds, vV, ©s K o
25M9dml dobslboosmgdgeno 3mgn030963gd0. gl 3mgnB03096H d0,
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mamai Tabo, Fodmdmewagbgb 6 st39dgbdol  3bmdogn
396J3090L. oOLgdom sM5FMR0gMdsbmsb gohmoe o saMgmay

Lo@myeng 25b30MMd oy Lobi@gdols dO>goa-
2obbmdogngdosbmbdom, sdo@md 969660300 dolbo

9O®bbmIogngbosh sbognmpgdby MgoyEo@gds. sbiggg wompo-
3905 gobogyg®o  30m3glgdbol  dodode  dJmwgeools -
6oF93090s o  domo  Ladgogmgdoon  dobo  godmyganggs. oI
ngoebsb@olbom  d9bgdodogos (1)  Lolgdol dgdogy  ©@

dmgae aobaghgs:

%:—rot(vm (@)rotH), %ﬁ/m(é)(m“q)2 2)
QO
% — div(x(9)grad 0). 3)

(2) bLobEgdsdo gomgomolifobgdymos  xmym-mgbiols
3obmbo, (3)-do 30 Lomdmasd@ommdols 30m3gbo.
9JO0256bMdogngdosbo  sbogrmaols gobogyg@o 3Omi3glgdol do-
dodm  gobanghgol  godmgganggs  Fomdmowagbls o3  Lsgombols
JgbFogamol  d9bgddog  wolisfyoll. o3 dodos@myegdom
300390 bsdoxo goesopas d9degy bsd@mmddo — Abuladze I,
Gordeziani D., Jangveladze T., Korshia T. Diff. Uravnenyia, 1986, V.22,
N7, p.1119-1129 (Russian). ow@gbodbmm @md, (2) Lolgds

Jgbodangdgamos  doggobogn  0dbsl  0b6Fga®m-00g9®9bosm 9@

Lobgbg. o@bodbymo @goyios 30Mggmew  aobbm®Eogmws
9909y b5d®mITdo — Gordeziani D., Dzhangveladze T., Korshia T.

Diff. Uravnenyia, 1983, V.19, N 7, p.1197-1207 (Russian). 9
b5dOMIgoL dmdygs dBsgogo godmbday@gds, aoa®dgmgds ©s
2obbmysgds Mm@ hggbmsb, sliggg yEbmgm do.

hggbo dobsbos (1) LolEgdobsmgol (2), (3) mwgagdols
d5boby  swoRoyg@o  sbogrmagdols  spgds o oxgydbgde.
9JOmobbmdogngdosbo  goMos@Ggbolsmgol  LoFgol-Lobsbwg@m
sdm3bgdols 5dmboblibgools  sLod3GmEYGo  ymasgizggol
2odm 3gangao, ‘dglodadolso ©olgmg@yero Sbogma gdols
dglfogams o  @oibgomo  gomgangdol  ho@Go®gdo-sbognobo.
9JO0256bmdogngdosbo  0bBgyOm-0ggHgbosgy@do  Imgeg-
b0l Lobgo:
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@zi(a(s)@} N _29 (a(s)av j

ot ox x

S(x,t)= I[@—ij +(g—02}d r, b

s(t)_m aa_‘ﬂ {%ﬂdmr,

bogom a:a(S) 30 ®o30L0 53960l (3bmdogno gybiioss.

INVESTIGATION AND NUMERICAL SOLUTION OF
MAXWELL’S NONLINEAR DIFFUSION EQUATIONS IN
ELECTROMAGNETIC FIELD

T. Jangveladze, Z. Kiguradze
TSU
tjangv@yahoo.com , zKigur@yahoo.com

In constructing of mathematical models systems of nonlinear
partial differential and integro-differential equations arise very often.
Such systems occur for instance describing the process of penetrating of
electromagnetic field into a substance. Taking into account heat
conductivity and Joule-Lents rule the corresponding Maxwell’s system
has the following form of nonlinear parabolic equations:

%t_e — v, (rot H)? + div(x grad 6),

(1)
A _ —rot (v, rotH),
ot

where H =(H;,H,,H;) is a vector of magnetic field, & is
temperature, v, and x are characteristic coefficients of substance. As a

rule these coefficients are known functions of argument &. Complexity
of this system, besides of the essential nonlinearity, is caused by its
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multidimensionality. Therefore, naturally arises question of its reduction
to one-dimensional analogues. To split with physical processes and to
investigate of the considered model by them, is logical as well. In
particular, it is logical to split system (1) into following two models:

%_'=—mt(vm (6)rotH), %zvm(é)(rotﬁ)2 (2)
and _
aa—f:div(zc(g)grad 0). 3)

In system (2) Joule-Lents rule and in the (3) process of heat
conductivity is considered. Investigation of splitting along the physical
processes in one-dimensional case is the natural beginning of studding
this issue. In this direction the first step was made in the work Abuladze
I., Gordeziani D., Dzhangveladze T., Korshia T. Diff. Uravnenyia, 1986,
V.22, N7, p.1119-1129 (Russian). Note that, system (2) can be reduced
to integro-differential form. This reduction at first was made in the work
Gordeziani D., Dzhangveladze T., Korshia T. Diff. Uravnenyia, 1983,
V.19, N 7, p.1197-1207 (Russian). Many responses were followed after
publication of these papers in our country as well as abroad.

Our aim is to construct and study additive analogues for system
(1) bases on models (2) and (3). Investigation of asymptotic behavior of
solutions of initial-boundary value problems for one-dimensional
models, studying of corresponding discrete analogues and carrying out
different kind of numerical experiments are our purpose as well.
Corresponding one-dimensional integro-differential model has the
following form:

N _ i(a(s)@} N _ E(a(s)ﬂ}
ot  oX 19)4 ot  OX OX
where

or
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a= a(S) - is given function of it argument.

LORZILBAOL BoBAHOGOL IH0)0 HOCHL3NMO 3SbLILOSMIBROL
QIOLIY

3 33°053bgmos
bogm dygLbgaodgomols asdmmgenomo domgds@ogols

0bLBodYEo

e-mail: v_kvaratskhelia@yahoo.com

bognggbp@ol dspdoggdo S n=12,..., asbolsbwg®-
96> 9930 M9390M9b@ 0 MmobogsOEMbgdom

o_[1 1 n _ s st _
SO - S = n=223,....
1 _1 , S(n_l) _S(”—l) 1 Iy e

Gbowos, ®m3 S s@ol 2"x 2" sp@oEs.
qodgom, S™ :[si(k”)] sGol 2" @ogol  LogoggbB@ols
JoB@ois. N=12,...-Lomgols gobgobogrmm ¢9bJizombsgo

n 2" m n n
pU(my=> sl m=12,...,2

©> godgom
p™ =max p™(m).

1<m<2"

Gbowos, @md 2" < p™ <27 439900 dmggebomo  mgm@gds
gmggeo N=12,... -bsmgol odenggs P -ol; byl 360dgbgaom-
dols o P (M) -0l 3slioddols FgoBoagdl.

0g0®gds. bodsGmenosbos Bmarmds

p™ = max p™ (m) = 3n9+7 2" +(-D)" %'

1<m<2"

gmggero N Zl-l;am;;nl; dsiJbodndo Joowfags [a@doe do
2n+1+ _1 n
n 2D
3

s
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bevarer ey N23, dodob ogogy dofbodsdo
5.2" + (=)™
3

m_

G o Joi doo [gge-

A NUMERICAL CHARACTERISTIC OF THE SYLVESTER
MATRIX

V. Kvaratskhelia
Muskhelishvili Institue of Computational Mathematics, Georgia
e-mail: v_kvaratskhelia@yahoo.com

The Sylvester matrices S™ ,n=12,..., are defined by the
recurrence relations

11 sy gD
S® = s = n=23,....
1_1 ’ S(n_l) _S(”—l) ’ 1y e
It is clear that S™ isa 2" x 2" matrix.

Let S™ :[si(k“)] be the Sylvester matrix of order 2". For
n=12,..., we consider the functionals

P (m) = Zk D sl m=12,...,2",

p( ) — max p(n) (m).

1<m<2"

and set

It is clear that 2" < p™ <2*". The following theorem gives us the

explicit value of p™ and the point of maximum of p™(m) for each
n>1.
Theorem. The values of p™ are given by the formula
P = max p(”)(m)_gn;7-2”+(—1)”é, n=12,....
1<m<2"

For all n>1 the maximum is attained at the point
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n+l n
m = 2"+ (1) |
3
and for n >3 the same maximum is attained also at the point
n-1 n-1
m’ = 52"+ (-1 '
3

55330560 BdIBMBNDIFIR0O 1IIFIE0 359@SOMIRIGO BO30L
33@3MVd®3(MIdIRN0560 ROBIGIEGNORI@ dS6SMRIBS0S
3@535R056HM30RI30560 LOLBIAFIBOL IO 3RSLOLSDZOL

B 3O0sEml, 0. PsgomsTgomo?, 3. Jgesdg?
180;@06013 9b0390LoRgB 0, glssbgmo
e-mail:f_criado@uma.es
20.085b0dg0g0ls mdogolols Lob. 960590 bodgHo
e-mail: t_davitashvili@hotmail.com
300©s obp®os 30639 TmEgdgmols Lob. Jo@memo

9b0g9aLodg@o
e-mail: h_meladze@hotmail.com

bodDmddo  gobbogoygeos  Yg@gyao  sdmEsbs  Jo@odm-
eu@o  Godol  FOgog0  39@dmfo@dmgdymosbo  woggmgb-
(GOS0 AobRmgdgdols  IOsgogasbbmdogngdosbo  Loldg-
dgdobomgols 30@39emo ggo@ols Lolobwg®hm 3o@mdgdom:

B M _uy f,
ot

oo B Foddmowygbl wopgbomsw goblsbwgdya Lodgd@o-
9o doB®ool, bogom L - dgwog@ow gamogliy®d m3g@s@mal
(G3QOR0 gYBOG0ghHYO0,
u =(u(1),u(2),...,u(”)) f =(f (l), f (2),..., f (n)) - N-a56%bmdogrgdos-
bo 39Jdmmagdos.

aobbo@ oo sdm@Esbolomgols sagdygaos  sdbm@y@ @
doa®oo  Lodd@osbo  godBm@obgdymo  Lbgomdosbo  Uggds,
Amdeools sdmblibsi o@ dmomnbmgl B-l dgodybgdyao ds@@o-
3oL 52g05L. dowgdygmo sgraym@omdgdo dgodagds 989]B O S©
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065l g0dmygbgdyemo  dBsgo@3Ammi3glm@Mosbo  yodmmgmomo
Loli@gdgdolomgols.
Lbgomdosbo  LJgdolomgols  dowgdygaos  s3Gom@ Yo
o®
JgRnolgds dhgbg W2  dowydo LogdiEol bm@doo, @mdgols
boggydgge by I@go3Lgos bbgosmdbdosbo Lgdols 3@gdo@mdbs.

TPEXCJIOMHBIE ®AKTOPAU30BAHHBIE PASBHOCTHBIE
CXEMBI JJ15 OJJHOTI'O KJIACCA CUCTEM
JTA®PEPEHIIUAJIBHBIX YPABHEHUI C YACTHBIMHU
INPOU3BOJAHBIMHU ITAPABOJIMYECKOI'O TUIIA

®. Kpuano®, T. Japuramsuau®, I'. Menanze®
'Yuusepcurer Manaru, Ucnanus, e-mail:f_criado@uma.es
2Tounucckuii roc. Yuusepcuter V. Jxapaxumsuiu, I'pysus
e-mail: t_davitashvili@hotmail.com
'pysunckuii Yausepcutet um. Caroro Anapes [lepsossannoro,
I'py3usi, e-mail: h_meladze@hotmail.com

B pabGore oOcyxmaercs mpobiemMa MOCTPOCHHS TPEXCIONHBIX
(aKTOPU30BaHHBIX PA3HOCTHBIX CXEM /IS CMEIIaHHOW 3aJa4d C
T'paHUYHBIMU YCJIIOBUSAMU II€PBOTO poda B Ciiydac JIMHEWHBIX CHUCTEM
muddepeHInaNbHBIX ~ YpaBHEHUI €  YacTHBIMH  NPOM3BOJIHBIMHU
napaboInYecKOro TUIA CO CMELIAHHBIMHU NPON3BOIHBIMU:

Ba—u =Lu+f,
ot

rae B - monoxkutenbHO omnpenenéHHas, CHMMETpUYHas Matpuna, L -
CHJIBHO 3JUIMIITHYECKHH OIEpaTop C MEpeMEHHBIMU KO3 (UIMEHTaMHu,
coZiepKalllui CMEIIaHHbIE TPOU3BOIHBIE,

u:(u(l),u(z),...,u(“)), f =(f (1), f(z),..., f(n)) - N-MepHBIE BEKTO-
pa. IlocTpoeHa abcomoTHO ycToHUMBas TpEXCIOWHas (aKTOpH30BaHHAS
cXema, pelleHue KOTOpoil He TpebyeT oOpaiieHue Marpuibsl B .
[lony4yeHHsle anropuT™Mbl MOTYT OBITH 3()()EKTUBHO MCIONB30BaHbI AJIS
MHOTI'OIpOUECCOPHBIX BBIYUCIIUTCIIBHBIX CUCTEM. JIJ'I?I paSHOCTHOﬁ
CXEMBI TMOJTydeHa anpHopHasi OIIeHKa B HOPME CETOYHOTO MPOCTPAaHCTBA
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0@
W 2 Ha CJI0€, Ha OCHOBC KOTOpOﬁ JOKa3bIBACTCA CXOAUMOCTH PCIICHUS
pa3HOCTHOI7I CXCEMbI K pCIICHUTIO HCXOHHOﬁ 3ada4u.

33R3033MIBNCBNT6BIBNS560 1O IR SG IR0
0633305RID0 356BMIRISOL @0BGL3000 S3MBL6IS0
35bLEOR 06BIM3ONbI

d. 390asdgoeo
Logo@mggeml ¢gdboga@o gbogg@lodado
mkublashvili@mail.ru

aoboboangds ‘d9d g0 Lobols Lobgyyans@yao
0bBga® 59{)‘{‘]6)0 g) Sb@mEn gds

ag(x)+2 I o0

oo ab 8‘3;93030 (4)0(31‘)3360, boeom  kf - 3bmdogo
396J30g005.  sbgmo  aob@margdgdol  sdmblbolols  ggdgdm

Sdmboblibls ‘dg3 920 Loboo: p(t)=(1-t)* (l+t)ﬁ(p0 (x).

Jo@gdneos 330G A gmo Bm@dgmado &, f - Lbgseslbgs
db0dgbgermdolisls, 3g@dmg:

ﬁqu¢axn_f(m-1<x<1 (1)

Gdoas a=0b=1 a:ﬂ:_%

(D) 3ob@memgds 0(33e0g0s

Zﬂfl n|:lt 1 + k(Xk1ti):|(00 (t) = F(X) LolEgdom, Lowss
' X

i=1 i~ Nk

t; _cos(ﬂzz—l} 1=12,..,n

_cos(ﬂy) k=12,.n-1
A= i=12,..n
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0] a=—f=——:
M3 s >
t =cos(7z 2 _1} i=12,...n
2n+1
Xy =COS(7Z’ 2 ) k=12,..n
2n+1
A =gttt i=12,.n
’ 2n+1
® a !
M3 =0p=—
G 2
t, =cos(7zL} i=12,...,n
n+1
X, :cos(z Zk_lj, k=12,.n+1
2 n+1
2
g i=12,.n
‘ n+1

NUMERICAL SOLUTIONS OF SINGULAR INTEGRAL
EQUATIONS
WITH CONSTANT COEFFICIENTS ON AN OPEN
INTERVAL
M. Kublashvili
Technical University of Georgia
mkublashvili@mail.ru

A singular integral equation of the following type
+1 +1
ag(X) +2 [ ¢(t)i+ [k(xtpM)dt=f(x) 1<x<1 (1)
T, t—-x =

is considered where a,b are constants and k,f are known functions. At
solving such equations we seek for a solution in the following form
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p(t) = (L-1)“(L+1)” ¢,(X). Quadrature formulas are obtained for

various values of «, . Namely, when

a=0b=1 azﬁz—%,
equation Q) is changed by
zjfl{l : +k(Xk1ti):|(Uo(ti): f(x,) ., where
i1 ti_Xk
t, :cos(ﬂzi—_l} i=12,...n
2n
X =cos(7z%) k=12,..n-1
T 1 —
Ain —A 1=12..n
1
Fora=—-f=——:
p 2
t =cos(7z 2 1), i=12,..,n
2n+1
Xy —COS(ﬂ' 2 } k=12,..n
2n+1
A =gttt i=12,.n
’ 2n+1
For a = :E:
2
t, =cos(7zL} i=12,...,n
n+1
X, :cos(z Zk_lj, k=12,.n+1
2 n+1l
2
gt i=12,.n
‘ n+1

system
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RO3BIB IR0 (M35030BSCGO0L 3PS39R3IHNBIGN IR0
03MBI60L 35RSVIZIBOL IGMO 3INMROL JALSLId
R530(M3®53330L BIJEMIRMAINTB0L 353(MII6Id00)

J- 3a0bsBgogmo
5.98005dgogools Lob. do@mgol LolEgdgools 0bLGo@y@o
kkutkhashvili@yahoo.com

aoboboangds  wolig®gdyero  m3Bodoboiool,  39@dm,
2ob®ogol  LASbsO@Ymo  sdmEsbs: Loko@ms n - @ogogdols
JgbOygamgds  m  30m3Egboaby  god3gggeo  dgboyoggdol
aomgoolifobgbom, olg, @M bLOYmEgdomegl Gramdgdo:

p(S) = min p(S) =min=> e ,(5) 1)
min p(s") = min{max{, (S)}1, @

oo S oMol ogoagdgbols gob®ogyo, $* dgbodsdolo@ os®ols
Mm3B0dogy@o  aob@oyo, @ SAol  i-ydo  sgsagdols  dgL-
O gools @oMgdyamgds, bogm fis@bodbogl i-g@o wogsmgbols
JgLOygagdols bobpy@dmogmdsl S aob@opols dobgogom.

dobobl  [omdmoagbl obgmo m3Fodsgnydo asobdogols
goagbs, Omegbsg (1) s (2) ¥ybj3ogdo  gOm@OMPES©
LOygaegds, mg osbgmo gob@oaol sygds Logdome dgbsdang-
dgeos, bogrem  0d  dgdmbgggsdo, Gmegbsg  dgidangdgenos
06039 BYbJEombogols  m3@0dydol dow(ggs, doTob  ggdgdm
3033030y 5Imbsblbl :

2
|,01(S)_p1(8*) +|p2(8)—p2(8*)

2

. . — min , 3)

pls) 1L plst) | T
oo pI(S*) @0l m@odoge@o sdmbsblibo (1) 3®o@Gg®oydols
dJobgogom, bowen  m(S*) - (2) gOodgmoydol  dobgogom.

05b5dgdmgg  3md30y@ghgmo  Lsdygomgdgdols  godmygbgdom
‘Jgbodangdganos o Jbods@y@s®  2535MF03909E0  ©0SE M@0
354900l dgddbs,  @mIgamoi  Logggmgbm  3md3@mdolyeo
5dmboblibols dmdgdbols Lodyoengdsls odangge.

seam@omndo d9dgado IEgmdo®gomdl: megosdo®ggen s
dgbegoggdol  gomgoeolifobgdom  ©aobogds  2soblsbrgdols

81


mailto:kkutkhashvili@yahoo.com

oMy, by, 9.§. gbodenm go®osb@Ggdols Lod®ogang, Gmdgeros
Foddmoagbl  bolgd®  ©oopa@sdsl.  wosp®sdols  {g90mgdo
J36056  dgloderem  go®osbGgools Is@@oisl, Loowsbsi  9bps
0d6ol  Sdm@hgyeo  ®3Godosgyg@o  sdmboblbo.  @sbsfyolido
bgds  m3Fodogny@o  aobdopaol  sdmdhggs (1) 3GodGg®oydols
dobggom.  aobobobrgmgds  pi(S*)  I60Tgbgermds,  dgdwgy
sdmo@bggs  m3@odsgnyg@o  sdmboblbo  (2)  3®o@Gg®oydols
dobgogom. 0y gl 53mbsoblbgdo gOMAsbgnls gdmbgggs, d5dob
ol gbowos, dGsgo@ 3M0R A0 Sdmboblibogos. Fobssmdwgy
‘dgdmbgggodo, sdm@hggs begds (3) m@Iyamol dobgogom, @ols
J9gao3 osgmay®  Gggoddo  bpgds  goMosb@gdols
dgmogobgods aoeslygg@oggdols dodmgdo do@Molomgol, Gmdaols
OMbs3  bpgds  ghmo  gubjaombogrols  360dgbgenmdols
23o93xmgLgds Igm@ols goe®gligdols bodyx by.

OB OJIHOM METO/E PEIIEHUSI ”THOTOKPUTEPUAJILHOM
3AJJAYM JUCKPETHOI ONTUMU3ALIMM C TIOMOIbIO
TEXHOJIOT Wi TPOTPAMMMPOBAHMS

K. Kyrxamsuiau
HWHCTUTYT CUCTCM YIIPABJICHUS M. A BJ'II/IaH_IBI/IJ'II/I
kkutkhashvili@yahoo.com
06 ogHOM MeToJe pelLIeHUs] WHOTOKPUTEPHAJIbHOW 3aJjaud

PaccmarpuBaercs cTaHJaapTHas 3aj1aya JIMCKPETHOMN
OINITUMH3allM U3 TCEOpHUU 3adaqd paCHPlcaHI/IfI. Nmeercs n SaHaHI/Iﬁ
IoJJICKaIIMEe BBIMIOJHECHUID Ha M mnmponeccopax IMpu HEKOTOPBIX

OFpaHI/I'-IeHI/ISIX, HpI/I 3TOM BBITIOJIHAKOTCA CJ'ICILYIOIHI/IG YCJIOBI/IHZ

p(ST) = min p(S) = min= e ,(5) (1)
min p(S") = minfmax{f, (S)}]. @

IJIe paclyCaHue BBITIONHEHHS 3a/IlaHui, S*-0NTUMaIBHOE PACITUCAHUE, O
— CTOWMOCThL BBIMOJIHEHHS I-r0 3amaHus, fi — MPOIOKUTEIHLHOCTD
BBITIOJTHEHHMS i-TO 3aJaHuUs 110 PACIIHCAHUIO S.

Lenp 3amaun cOCTOMT B HAXOXKICHUU ONTHMAIBHOTO MOPSAKA
BBHITIOJILHEHHS BCEX 3a7aHui, Tak 4To0bI (1) u (2) yCcIoBHsI BHITOTHSIIHCH
OJTHOBPEMEHHO, €CII IIOCTPOCHHE TAaKOro pACHHCAHUS BO3MOXKHO
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BOOOIIE. A €CITH €TO HEBO3MOXKHO, TOTJAa MBI HIIEM KOMIPOMHUCMHOE
pelcHue:

28-S ) [2:)-p,(8) (3)
pls) |l es) | T

rae pi(S*) ontumansHOE pelieHue yaoBieTBopsitoiiee kpurepuio (1), a
2(S*) onTuMmanbHOE pelieHue ymoBieTBopstoiiee kpurepuio (2). C
MOMOIBIO HACTOSIIIUX S3BIKOB MPOTPAMMHUPOBAHUS BO3MOKHO CO31aTh
MaKCUMaJIbHO YIPOIICHHBI AUANOTOBBIN MPOTPaMHBINA MaKeT, KOTOPBIT
JaeT BO3MOXXHOCTh HaXOXKACHUS HaWIyyIlero KOMIIPOMHCHOTO
peLeHus.

ANTOPUTM COCTOHMT B CJEOYIOUIEM: CHayajga MpH IOMOIIN
OTPaHMYCHUH CO3JaeTcs O00JacTb OMNPEAETCHUs, CTPOUTCS JEPEBO
JNONMYCTUMHUX BapUSHTOB. BepmnmHBI KOTOPOTO CO34al0T MAaTpHUILy
BAPUSHTOB, M3 KOTOPOrO HYXHO HAWTH ONTUMAlbHOE peueHue. B
Hayaje HaXOJUM paclHCaHue, JJsi KOToporo jpocturaercs min mo (1)
dopmysie.  Onpenensercs snauenue (S*). 3areM, HaxoauM
ONTUMAJIBHOE PACIUCaHKE, VISl KOTOPOro JOCTUTaeTcs Min o gopmyie
(2). Ecim oTH pemieHust COBHAAaloT, TOTJa OHO OyIeT ONTHMAaIbHBIM
pelieHreM JUIsi MHOTOKPHUTEpUANbHOW 3aaayd. B mpoTuBHOM ciydvae,
HaXOJMM ONTHMAJILHOE PaclUCaHUe, Ui KOTOPOro JOCTUTAeTCss Min mo
¢opmyne (3). Ilocae 3Toro B IOMAJOrOBOM pPEXHME MNpPEIJIararoTcs
JOMYCTUMHE BapUAHTBHI, C TIOMOIIBIO KOTOPHX JIUIO NPUHUMAOIIEEe
pelleHre MOXKET BBIOpaTh JKeTaromuid d3QQeKT, HO MPH ITOM BO3MOIKHO
YIIy4IIuTh 3Ha4eHHe HekoToporo (ynkumonana u3 (1) m (2), 3a cuer
YXyALIEHUS IPyroro.

Rd30Md@S3IBOL LOTVIOLIBOL LFS3R3IdS I6IdOL BF Ko
Ook @35R0DSCO0L 35bdBI
3 J93Mgodgoeo
Lobydol bobgedfogm 9bogg@lodgdo
germane.kupreishvili@docinsider.de

30330993 gm0l 3Oma®sdygmo b yYbggarymaols  Lgg@m

439obg LY@ogom aobgomsdmgdowo, go@mme  asdmygbgdowo
s dbodo bygdms bmgeomdo. LYmege dBsgsmeg@mgsbo
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300G gmo b Ybggeymygdol  Lodgomgdom  bpgds
dglodgmgdgamo  gOmgmglbo  sdmEobgdols  ©oggadgs s
aobbm®zogmgds,  dop@ed o6 gbps  sgogofymm, @I
M0MMYEr0  3OMyAsds s dobdo  s@OLgdygmo  Bybjiogdols
I9domds  gudbgds ¥dod@oggbo 3GM3gLgdbol Mobdodwgg@yem
3obbm®zogagosl s hgdo bsd@mdo ggodagals bodgogdsls
9L 30m39bgdo bommow ©sgobsbmm s dggol{ogermm.

hgdl dog® o(g@omo 3Gmy@sds ,,BF interpreter’” {o@dm-
5396l C o GTK 30ma®sdodmgdols gbgdol g@mmdeomdsl. C
960l Lodgoemgdom bodgogmegds  BF ©s Ook! 3Gmg@sdo-
@60l 9bgdol 0bBHgM3MgBHoMgds, boem 3OMa@sdol  a®sgo-
390 bgwsdo®o dgleyga gdgeos GTK 3@ma®sdodgdols 9bsdo.

BF s Ook!  séol 3od@Bogo  30mg@sdo®gdols 96930,
Omdgamsi dbmegme 8 dddobgds sgm.

30my@odols  sdmsbss  dgdenml BF s  Ook! 3@ma-
@5do@gdol gbodo o g@omo gmwol (ogombgs, msmydbs C-
‘do, dgbEyangds o dgogaol Lodydom gobxo®sby godm@sbs.

,,BF interpreter’”” 30ma®sdsls aoohbos ggbdos, GmIganoi
235deggl Lo goegdsls BF s Ook!  3dmy@sdodmgools gbsdo
o gdoamo  gmpol Jglegegdolsls dogymomme  d@dsbgdsms
‘YgbO e gdgdl dm@olo 0b@gdgomo, by hggb dgagodmros ©o-
353300090 Monmgymmo d@dsbgdols gobbm®Eogagdbolsl 3Gmy-
@odol 35MadgB@gdols 3gemoggdol. LYmego gbss o3 3Gmy-
@odoll  dbodgbgermgobo  dbodyg, opo  s@ol  dmbds®gdolmgols
dodR0g0, 049690l Ibmerme doGomsw do@BHog d@Mdobgdgol s
0d039 @l dmdbdo@gdganl ¢gom0dgdl @myan sdmEobgdmsb
d9domdols  @myogzol, @o3E  bodgomgdol  odanggl  w@odfygd
30ma@5dolGgol  @@dse o bogydgerosbse  dgolfeganmb
3O 5300 gds.
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N3YUYEHUE OCHOB ITPOI'PAMMMWPOBAHUS HA BA3E
PEAJIM3AIIUU SA3BIKOB BF U Ook

I'. Kynpenmsuin
Cyxymckuit ['ocyaapcTBEeHHBII YHUBEPCUTET
germane.kupreishvili@docinsider.de

Cdepa mporpaMHOTO 00ECTICUCHHSI KOMITEIOTEPOB SIBISICTCS] CaMOM
OBICTPO pa3BUBAIOIICHCS, IIUPOKO WCIOIB3YEeMOH W WHTEHCHBHO
pacryien B wMupe. VIMEHHO TmpH TOMOLM Pa3HOOOPa3HOTO
MPOTPaMMHOTO OOECTICUeHHUSI CTAHOBSITCA BO3MOKHBIMH TIOCTaHOBKA U
paspelleHne HauCJIOKHEHIIMX 3a7ad, HO He HYXXHO 3a0bIBaTh, YTO
paboTa KaX[OW mporpaMMbl W ee¢ (YHKIMA OCHOBaHAa Ha
MOCJIeIOBAaTEIbHOM BBIITOJHEHUH MPOCTEHIINX MpolieccoB. Mos pabora
JaeT BO3MOXKHOCTB SICHO YBHIETh M U3YUUTh 3TH MIPOLECCHI.

Hammucannast mHo# mporpamma ,,BF interpreter’” mpezncraBusieT
coboit o0benuHenue A361koB nporpammupoBanus C u GTK.C nomonipo
s3pika  C  mpoucxomut uHTepnperauus s3pikoB BF  m  Ook!, a
rpaduueckas 000JOYKa MPOrpaMMbl CO3[JaHAa MPH IIOMOIUM SA3bIKA
nporpammupoBanus GTK.

BF u Ook! - »3T0 mpoctble S3BIKM POrpaMMHUpPOBAHUS,
coJiep>Kalllle TOJIBKO 8 KOMaH[I.

3agaya 3aKiI04YaeTcsl B BO3MOKHOCTH YTCHHUS KOJa, HAIMCAHHOTO
B BF u Ook! , nepeBojie ero B C , UCTIOJHEHUHU U TIOCJICAYIOIIEM BBIBOJIC
pe3yibTara Ha pabouunii SKpaH.

[Iporpamma ,,.BF interpreter’”” comepxur GYHKIHMIO, TAIOMIYIO
BO3MOXKHOCTh YKa3aHHA HWHTEPBAJIOB MEXIY HCIIOJHEHHEM KOMaHJ BO
BpeMs BBITIOJHEHUs kozaa, HanrcanHoro Ha BF u Ook! To ecth MOXHO
CJICANTH 32 U3MEHEHHEM NTapaMeTPOB HPOrpaMMbl BO BPEMsI HCIIOTHEHUS
Kaxao¥ koMaHabl. VIMEHHO 3TO SBIAETCS CUJIBHOW CTOPOHOM
MIPOrpaMMBbI, OHA TIPOCTA B AKCIUTyaTallMH, UCIIOIb3YET TOIBKO OCHOBHBIE
MPOCTbIE KOMAH/IBI, 1 BMECTE C TeM (POPMHUPYET y MOJIB30BATEIS JIOTHKY
paboThI CO CIOXKHBIMH 33/1a4aMH, YTO Aa€T BO3MOXXHOCTh HAYMHAIOLINM
MIPOrpaMMHUCTaM TITyOOKO M OCHOBATENbHO N3YYHTh IIPOTPAMMHUPOBAHHE.
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bogmmd3dmeeyd@gdol Fg0l 30m3gLo ddsgodo. od
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9JOM-gAH 00 doM00 >0 3OMdangdo, Omdgero3
©5353d0Mgdgemos  od  Godol  SImEsbgdmeb  s@ol  Gmyeo
306502 9M5300L  s@bgddo  olgmo dowsgno [bggol s@ggdols
(omdmddbs, Lowoi bpgds aobol wogmmggds, Mol dgogasmss
d300Ogds  s@bol 203G oMYboMosbmdbs.  slgmo  goms@gds
0Jdbgds  39@dme  dows (gol Jd@sgol gmagd@m®do, Lowsas
0360006985 300bE®gdoEsb godm@ym@Ebogmo bs53Fgog0 So®gdo
[1]. sdo@md, 2obLs3gm@gdaemo db0dgbgermds >3l
2obdPHmgogdols  Jgdzggee s®bdo  soMol  3g@Mompymse
dJofmegools  dgdmbggzsdo  dobo  @obgdol  dobslosmgdgeno
35M5d9B@gdol  Yglfogensl  wo  godmdobsdy o fgwsb
dofmegdol Mm3@0ds@yg@o 35bmbols oy gbsl.

aobbogoaaos  olgmo  ©obgdgdo,  @mIgmmsmgolisg
dglodgrgdganos  ©93oMFH0L  MOMmymbosey@o s mm@obs@m
Lob@gdol olg dgdmegds, ™I gOM-gH0 bsgmm@eobs@m Lod-
@Bg9do aobol dobsbosmgdgaro Gmym®G 0gHImwobsdogyao,
obggg ©obsdogygdo  3oM5dgHMgoo  gOmbso@o 033 gdbmoals
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dJogeools  sdmloblbgems  dg@bgae  odbs  30bgBogu@ow
Jgoobbdgdyao  aobanghoano  Lbgomdosbo ULgds. o3  bjgdom
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0dbs  2obol  dofmpgdols  ®m3Godsgnyy®o  jobmbo  bobobby
dmyggoboano  s@bolbomgol, ®mIgaoi YbOYbggaygmayls s@bol
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THE MATHEMATICAL MODELING OF TWO DIMENSIONAL
GAS FLOW IN THE COMPLICATED CONFIGURATION
SYSTEM OF CHANNELS

L. Lataria
Andrew the first-called Georgian University at Patriarchate of Georgia
llataria@cu.edu.ge

The actuality of ecological problems are clear. The gas, exhausted from

internal combustion engine of any machine represents one of the
important sources of the atmosphere pollution. The percentage

87


mailto:llataria@cu.edu.ge

composition of harmful mix in the expelled gas depends on the extant of
the fuel combustion process in the engine. The latter is essentially
recalled by the configuration of separate parts of internal combustion
engine and the dynamical and the thermodynamic processes which are
running in these parts.

One of the fundamental problems, which is connected with such tasks is
generation of such areas with high pressure in the complicated
configuration channels, where gas is accumulating, and as a result the
conductivity of the channel is reducing. In particular, such circumstance
forms in the collector of internal combustion engine, where combusted
products exhausted from cylinders are collecting. Therefore, in the case,
when gas is supplying periodical, the learning of the characteristic
parameters of flow in the channels with branches has especial meaning,
and hence, we have to define the optimal supplying function.

There are considered such flows, for which is possible to introduce the
thermodynamic and the dynamic parameters in one of the plane of
Cartesian coordinate system so, that these parameters will be changed
equally in a time. It makes possible to learn the gas flow processes by
the mathematical model, which is based on the system of the dynamical
equations in Euler’s variables (for ideal gas). The kinetically consistent
splitted difference scheme is chosen to solve the obtain mathematical
model.

The optimal supplying function, which provides the maximum
conduction of channel (fig.1), is constructed on the base of the getting
results.

3G0®MI 359M53IB®OL FIFBGIIN0 HMdN0IGNO T®HB030
M3305BMA IR0 3S6BHMRIBOL 300RMISNMO S3MBLEOL
ORIM®00)33d0
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o by, gelamanelidze@gmail.com
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396J30ob  gdemoon dEodg 35M53gH®ol dododm  ba@Molbmgsb,
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AJT'OPUTMU NNPUBJINKEHHOI'O PEIIEHUS HEKOTOPBIX
JUHEWHHBIX ONEPATOPHBIX YPABHEHHUI C MAJIBIM
IHAPAMETPOM

I'. Maneaun3se
ITaucuon ,,Komapog*, 199 cp. mkona r. TOumwmcH,
TTVY , gelamanelidze@gmail.com

B pabote mocTpoeHu alropuTMH MPUOIHKESHHOTO PEIICHUS JINH
CHHHBIX HEOJHOPOAHBIX ONEPATOPHBIX
ypaBHEHUH KaK ¢ TOMOIIBbIO TEOPHH BO3MYLICHUS ( aCCHMITOTHYECKUM
MetomoM Monoro mapmerpa llyankape-JIlmamynoBa ), a Takke
NPUMEHEHUEM  aITEPHATHBHOIO  acCHUMITOTHECKoro Meroma. Ilpum
HCIIOJI30BAaHUM AaCHUMIITOTHYECKOIO METOAAa HCEHU3BCCTHYIO q)YHKHIO
pa3jIoKUM  CTENEHHBIM PSIOM 10  MaJIOM mapaMmerp, a IIpu
QITEPHATHBHOM METOJE OPTOTOHAIBHBIM PAAOM ( B YacTHOM cCllydae
WCTIONB3yeM TONMHOMBI JlexxaHapa ). ANTepHATUBHWA METOX Pa3BUT
npodeccopom T.Bamakmamze [1], a i1 NPUOIMIKEHHOTO PEIICHUS
KOHKPETHBIX 33/1a4 B pab0OTe HMOCTPOEHBI ILETHHIE AITOPUTMBI,a TAKKE
MPOBEIECHHBI COOBETCTBEHHBIC UHMCIEHHbIE pacuerbl [2]. EctecTBeHHO
ACUMIITOTUYCKUC MW AJITCPHATUBHBIC MCETOABI MJACHTHBIC , KOrJga

KaJIM4CCTBO WICHOB  Pa3JIOKCHUA HCU3BCCTHOI'O BCKTpaA N=2
Kpome Bblliecka3aHHOTO MeTOZa B paboOTe TmepelaHbl  BOMPOCHI
CynepCcxoJuMOCTU OAHO HUTECPAMOHHOI'O HpI/I6JII/I)KeHHOFO MEeToAa A
OJIMIITYCCKUX I'PAaHUYHBIX 3a/a4, KOrjia KOOpILHHaTHOﬁ CHCTEMOM B3STHI
COOCTBEHHBIE 3JEMEHTHl “‘OCHOBHO” ormepatopa, ¢yHKuus [puHa
KoToporo u3BeTHa [3]. HekoTOpbIM cOOOpaXKeHSIM OJHOMTPAIMOHHBINR
MCTOA HUACHTHYCH BHUIICCKA3aHHBIM MCTOAOM IIpH . I[BYXToqeqHaH
KpaeBasi 3ajgada Ui OOBIKHOBEHHOTO au(dQepeHInaIbHOr0 ypBHEHUS
NpUONIM)KEHHO peIleHO C TPEHEHHEM BCEMH  BBIIIECKa3aHHBIMU
MCTOJaMU. Hepez[aH CPaBHUTCIIbHBIN aHAJIN3 3TUX METOAOB C APYI'UMU
XOpoHIO MU3BECCHBIMU METOAAMU (B YaCTHOCTU, KOHCUYHO-PA3HOCTHBIM U
OICPaTOPHO-UHT epHOJ'Iﬂ]_[I/IOHHBIM) .

Jlureparypa:
1. T.Vashakmadze. The Theory of Anisotropic Elastic Plates. Kluwer
Academic Publishers. Dordrekht. Boston, London, 1999. 256 p.
2. A.PapukaShvili, G.Manelidze. Algorithms of approximate solving of
some linear operator equations containing small parameters. International
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Journal of Applied Mathematics and Informatics. Issue 4. V. 2, 2008.
p.114-122.

3. A Dxumkapuanu,l .Manenuaze. O cynepcxoAuMOCTH  OJHOUTEpa-
UUOHHOTO mpuOmmxkEéHHOro merona. Tpyasl TOmmucckoro Maremaru-
Yyeckoro nHCTHTYTa uM. A.Pa3zmanze, 1.100, 1992, ctp. 89-95.

ObOR( 33BBOGIRN GONRFLAN30 BI6IG0S Ko
30033 MSRIMBH0M3Id0

@. 39p0gm0Tg0mol, 3. Xgmody?, 3. dgLosdgomo’
1303069 wxogobodgomols bobgarmdols mdoaolols lsbgan-

aVoge gbogg@bodgdo
2Lmbygdol Lobgadfogem 960596 Lodg@o

b5dDMd Do 203M3gen g0 s 5y9dYE0s MMoYobsE @O
do@dMoEgmo  gogdb®ogo  gybios. ds@Goaymo  3omdb®mogo
BabJGoob spgos ggdbgds pomgel GF(™)  gamol dgmpo-
3E035309A0  xa980L  obogmgol  aobbmiogmgdsls  GF(p)
390bg  goblobegdymo  doG@oigool  godmygbgdom,  Go@3
Fomdmoagbl  39besdgb@y®  3M03GMa®sgoym 3G gdsls.
od 3OMdagdol gowslofygg@doe Lodkodm ogm dgdwgao Lsgom-
bgdols aoesfyg9@e:

o I9@B03@035309M0  xa9gnol  dolodsgygdo  @ogyol
LoPygobo  o@@oigools  spgds,  go. bofyobo  ds@@os

9bgs 04e s 30030@0Ye00 (Lodo@@Bogolomgols
oB®03900 aobobogrgds  GF(2) ggaby);

e  Ubgoslbgs  2obbmdoangdols  Lofyobo  do@@oigodols
52900l Igmmo gbws ogml 3mblE®YJ3oaeo;

o 9bps oyml godmygmggmo  dosds@@oEymo G939
@9b@ o sdmowgdamgbdols (36905;

o IPA03@035309M0  xa9nol  IsG@oizgdo  gbos  oymls
mogolggoo  oea@yagtgbhamo  ©admgorgdgmy-
d0loob.

Jgegao, sbans dowgdygmo Gomdb®ogo do@G®oEyero
396300l godmygbgdom  dglsdangdgaos oo s@®bom  ogo-
d9e0dsbol  3OmMGMgM@ol  sbsgmyoy®o  saram@omdol s
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HOBAS MATPUYHAS OJHOCTOPOHHSAA @ YHKIUA U
KPUIITOAJII'OPUTDBI

P. Merpeaumsuinl, M. Yennaze?, I'. Becnampuin®
L3Tounmccknii T'ocymapcTBeHHbIM Y HUBEpCUTET
2Cyxymckuii I'ocy1apcTBeHHBINH Y HUBEPCUTET

B pabote uccnenoBana U MOCTPOEHA OPUIMHANbHAS MAaTPUYHAS
omHocTopoHHAA (QyHKuus. [locTpoeHne MaTpuyHOH OJHOCTOPOHHEH
(YHKIMU OCHOBaHA Ha OCYIIECTBICHHH aHAIOTa MYJIbTUIUIMKATHBHOM
rpymnel monst [anya GF (™) ¢ moMoIpo MaTpuIl, ONpeIeNeHHbIX Hal

noneit GF(p), uro sBusercs (QyHAaMEHTaTLHONW KpunTorpaduyueckon

npobnemoii. s pemieHus 3Toi mpoOieMbl HEOOXOIUMO PELIUTh DAL
CIIeTyIOIIHX BOIIPOCOB:

e OcCymiecTBUTh TOCTPOEHHE MYJIbTUILUTUKATUBHOW TPYNNBI C
WCXOIHOW MaTpHIeHl MaKCHMaJbHOTO MOpPSIKA, T.€. MCXOIHAsS
MaTpulla JJIOKHAa OBITh TNPUMUTHBHOM  (JUISI  TPOCTOTHI
U3JI05KEHUs MATPHIIBI paccMaTpuBaroTes Haj nonem GF(2));

e MeroJ NOCTPOEHU UCXOJIHBIX MATPHUIL] PA3IMYHON Pa3MEPHOCTH
JIOJDKEH OBITh KOHCTPYKTUBHBIM;
e Heobxomumo wuccienoBaHWE TIOHATHS  BHYTPHUMAaTPHYHOU
PEKYPPEHTHON 3aBUCUMOCTH;
e Marpunbl MyNPTUIUIMKATHBHON  TPYyNIbl  JOJDKHBI  OBITH
CBOOOJIHBI OT BHYTPUPEKYPPEHTHOM 3aBUCUMOCTH.
B pe3ynbrare penienus BbIIE€yKa3aHHBIX BOIIPOCOB, C MOMOIIBIO
BHOBb  TIOCTPOEHHOW  MATPUYHOM  OJHOCTOpPOHHEW  (DyHKIUH,
OCYIIECTBIISIETCS] IOCTPOCHUE aNropuT™Ma, mpotokoiy Jnddu-Xemnamana
U mporecc  Kpuntorpaduveckod — mmbpanuu-gemudpanud 1o
OTKpUTOMY KaHAIIy.

92



399bOROL 63@IZOLOL 353MR3IZ0 BHIRRXOL B(M@H306ISOLS
RS 353®MBINIBOL 35033dB03IB0O BCIRINR0

3. ganodg, S. ¥56@YG0s
Lodo®mggerml bods@®osdJml (dops sbp@os

30039 mEgdbygaols Lobgamdols Jo@mygao 9bogg@lodgdo
0g- Xogobodgoamols Lobganmdols mdoaolols bobgardfogm

960390 Lodg@0
h_meladze@hotmail.com, aza_wanturia@yahoo.com

41690030 o bgamgby@o  (yoelisEaggdo  3o@sbBOmP o
degaogbgdols 303960y ‘d99(339000. 39®dmeo,
Tyoeoliooggddo Lbgopslbgs (o@mdmTdmbols mgs®@mggeo ob
390990 9e00 dmgagbgdols dgwgye, wowo dobol hoobgdolsl

begds aMo3035309m0 BAommgdols Fo®dmJdbs. J3gos dogg0wsb
dobobagmdobs > Lbgs Robgymmdgdols ©OAOYEO

935395300Lomgol,  3odbanols  bydggol  dgdmbgggsdo b
bbgoolbgs  Godol  @godmggmo  og  39Fgaogeo
dmgengbgdols  gogayo  Fomwgdol  Fo@mdmdbolisl, oo
d6093bgermds 53l Fyanol dsbgdols olgmo dsbobosmgdengdols
3OEbsL, AmammoEss  bsgools  dmd@smdols  Lohifomyg, (obs
ROMbAOL BMmAd>, ©o353909@0 BoOMMdo ©s 5. 9. Lfmego o3
3O0mdagdol Jomgds@ogydo dgmmegdom dglfogesl gdwgbgds
Foddmea gbogno bsd@mdo.

b5dO™Ido  do@bbo  Fymol  gobGmangdgdol  Logeydggan by
03 g0gmos  godbaols  badggolols  a0d@wgggo Gogoeols
Rm@doAgdols  ©s 203039 9ol gOmasbbmdogngdosbo  ©s
MOA56bmdogngdosbo  Jmpgargdo;  gbsdsdobo  sdm3bgdols
5dmblbolomgol 253m0ygbgds @O RB0g-M gy s@obsGm@osbo
MGdA0560 Lbgomdosbo Uggdgdo. asdmiggemggeos bbgomdbdosbo
sdm@isobols  0dmboblbols  s@Lgdmdols s  gOmogHnmdols
bogombgdo. m@dGosbo Lbgomdosbo Lijgdobomgols m@asbbemdo-
@gdosbh  dgdmbgggedo  ©@odBJ0gdEos  jMgdsmds  jmdol
©00x9M 96305 YO0 sdm3sbols BE0Y30 39M0MEYE0
5dmboblbolsggh.  dgxolgdygmos  3@gdsmbol  Lobds®ggdo.
@oibgomo  9Jl3g@m0dgb@gdoll dgogagdo  dmygsboaos  Lodysb-
bmdogrgdosbo g@s303960L Loboo.
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MATEMATHYECKOE MOJAEJINPOBAHUE
KATACTPOPUYECKHUX SABJIEHUU, BOSHUKAIOLIUX ITPHU
PASPYHIEHUU IIVIOTUH

I'. Menanze, A. Yantypus
I'py3unckuit yausepcuret uM.Cesitoro Arnpest [lepo3BanHOTO
[Marpuapmectsa ['py3uu, TOUNMCCKMi rocyaapcTBEHHBIH YHUBEPCUTET
uM. VIB. JI>kaBaXuIIBHIIN
h_meladze@hotmail.com, aza_wanturia@yahoo.com

I'maposHepreTudeckoe CTPOUTEIBCTBO  HAa COBPEMEHHOM JTarle
XapakTepu3yercs: Bce Ooyiee MHUPOKUM OXBATOM TOPHBIX W MIPEATOPHBIX
paiioHOB, OTIUYAIOIINXCSA, B PSIJIE CIyYacB, CIOKHBIMH T'€0JOTHICCKUMU
U CCUCMHYECKHMMH  YCIOBHUSIMHU. VkazanHoe  00CTOSTEILCTBO
00yCIIOBIMBaeT HEOOXOMMOCTh YUYUTHIBATH TPH TPOCKTHPOBAHWU U
AKCIDTyaTallil THUAPOY3IOB Pl (PaKTOPOB, TAKUX KaK: CEHCMHUYHOCTD,
oOpa3oBaHue Ha TIOBEPXHOCTHU BOJIBI B BOJIOXPAHIIIUIIE
IPAaBUTAIMOHHBIX BOJIH BCJEACTBHE pPa3jIMYHOTO poja OOBaJILHO-
OTIOJI3HEBBIX SBIICHUI y ero OOpTOB U Jp. BONHBI, BO3HHKAIOMINAE TpPH
MOMOOHBIX  SIBIICHUSX, JOCTUTasl 3HAYUTEIBHON BBICOTHI, MOTYT
co37aBaTh YIpoO3y TMOBPSXKACHHUS KaK CaMOM IUIOTHHBI, Tak |
COOPYKEHHH, PaCIOJIOXKEHHBIX B HIDKHEM Obede, YTO W MPOU3O0ILIIO B
Bojgoxpanwuie Baiionr B Hramuum B 1963 . U IPUBEIO
karactpauueckuM TOCIACACTBUSAM. [l CBOEBPEMEHHOH JBaKyaluu
HACEJICHUS U PYTUX EHHOCTEeH U3 HIKHETo Obeda, B Ciiydae MpophiBa
IUIOTHHBI, 0oJIbIIIOE 3HAYECHHE HAMEET 3HaHHE xapakrepa
pacrpocTpaHEHUsT BBIPBABIIUXCS BOJHBIX MacC (CKOPOCTh JBIKEHUS,
dopma mepenHero QpoHTa, 3aHATas IUIOMAAL M Jp). [loaromy
MaTeMaTHYECKOE MOJIEIUPOBaHNEe (OPMHUPOBAHHS W PACHPOCTPAHCHHS
BOJIH TIPOPHIBA MIPH PA3pPyIICHUH IJIOTHH SBISCTCS BEChMa aKTyalbHBIM.

B nannoii pabote Ha ocHoBe ypaBHeHMit CeH-BenaHa(MeIKOM BOJIbI)
MOCTPOCHA MaTeMaTHyYeCKas MOJENIb KaTracTpoUYEeCKUX SBICHUM,
BO3HUKAIOIIUX MPHU Pa3pylIeHUH MIIOTHH. s YUCIEHHOro peuieHus
TTOJTYYEHHOW MOJIENIM HCITOJIB3YETCsl IBYXCIIOHHAS Pa3HOCTHAsI cXeMa C
HETUHEHHBIM peryispuzatopoM. i 3agaun Kouu ¢ nepuoanueckum
penieHreM (IO TPOCTPAHCTBEHHBIM TEPEMEHHBIM) B TIEPEMEHHBIX
Diiyiepa MCCIEAYETCS CXOAMMOCTh Pa3HOCTHBIX CXE€M C HEITHHEHHBIM
PEryJISIpU3aTOPOM K TIAIKAM PEIICHUSIM, 3aITUCAHHBIX JIJIST OJHOMEPHBIX
ypaBHeHuuu Cen-Benana. Jloka3aTenbCTBO CXOAMMOCTHA Pa3HOCTHOM
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CXEMBI MIPOBEICHO SHEPreTUYECKUM METOJIOM. Hoxazano
CYIIECTBOBAaHWE W €IWHCTBEHHOCTh pEIICHUS Pa3HOCTHOW CXEMBI.
Hoxazano, 4dYro B  KJacce JIOCTATOYHO TIAAKUX  pELICHUH
g depeHIMATBHON 3aaun, pelieHue Pa3HOCTHOM 3aJaud CXOJUCTS B

y 2
cerouHoil HopMe L, co ckopocThio O(h .

Pe3ynpraThl  YHCIEHHBIX  pPacyeTOB  IPENCTABICHBI B  BHIE
TpeXMepHbIX TpaduKOB BBICOTHI TOTOKa- H, BekTopa ckopoct-V, a
TaK)Ke AUarOHaJIbHBIX CEYCHUH JaHHBIX BEIMYWH, IS pA3HBIX MOMEHTOB
BpPEMEHH.

OB OJTHOM U CCJIEJOBAHUY YU CJIEHHBIX PEINEHUAM
HUHTETPAJIbHBIX YPABHEHU TUIIA BOJIBTEPPA

I'.JO. MexTtueBa, M.H. Umanosa, B.P. UOparnmoB
baxkuHckuii ['ocynapcTBeHHBINH Y HUBEPCUTET
ibvag@yahoo.com

MHorue 3amadud M3 pasHBIX HAyK CBOMATCA K PELICHUIO
HMHTETpaJIbHBIX YpaBHEHUH, JOCTAaTOYHO HAIIOMHUTH HEKOTOpPBIE 3aJauu
W3 OKIOTH WM aTtoMHOW  ¢u3uku. OOBIYHO, WCCIIENOBaHHE
WHTETPANbHBIX YPAaBHEHHH C IE€PEMEHHOM TpaHULEd CBSI3BIBAIOT C
nmeHeM AOeJist, KOTOpPBI BIIEPBBIE pACCMOTPEN PEHICHHE HHTETPaTbHBIX
YPAaBHEHUI C  IIEPEMEHHOM  TpaHMULEd  CHHIYJSIPHOTO  sijpa.
HccnenoBanrio MHTErpaJbHBIX YPaBHEHUH MOCBSLICHBI Psil paboT, yKe
CTaBIIMX KJIACCHYECKHMH, pabOThl TakuX Yy4eHbXx Kak JK.JInyBuib
(J.Liouville, 1838), JI.dykc (L.Fuchs, 1870), JIx. Ileano (G.Peano,
1888), B.Bombsreppa (V.Volterra, 1896), 3.®pearonsm (E.Fredholm,
1903), JI. T'mmsbept (D.Hilbert, 1912), D.IMukap (E.Picard, 1910),
H.U.Mycxennmsunu, 1.H.Bexya, M.A KpacHocenbckuii, A.A.babaes,
A.JI.Mamenos u ap. B otmuune ot 3tux paboT, 3/1eCh pacCMaTpUBAETCS
YHCJIEHHOE  pElIeHWe HEIMHEWHOro  WHTErpajbHOrO  YPaBHEHHUS
BonwTeppa BTOporo poaa:

Y() = £ )+ [ K(xs y(s)ds. xelx, X, )

KOTOpOE WHOT/A Ha3bIBalOT HMHTErpaJbHBIM ypaBHEHHEM BosbTreppa-
YprIcOHa.
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3/1eCh TIPENONaraeTcs, 4To ypasHenue (1) MMeeT eMHCTBEHHOE
pemenne Y(X), onpexencHHoe Ha otpeske [X,, X], @it HaxoxmeHus

NPUOIMKEHHBIX 3HAYCHUH KOTOPOro, pa3o0beM oTpe3ok [X,, X] Ha N

paBHBIX 4actTeil ¢ Toukamu X, =X, +mMh (M=12,...,N). ITocrosuuas
BesmunHa 0 <N sBistercst warom pasOuenuii. O6o3HauMM 4epe3 Y,
npubImKeHHoE, a yepe3 Y(X ) - TOUHOE 3HAYECHHUE PENICHNUS yPABHEHHS
(1) BToukax X, =X, +mh (m=12,...,N).

Ecnu x uncnenHoMy pernennto ypaBHeHHS (1) IpuMeHNM METO
KBajpaTyp, TO UMEEM

n
Vo= fo+hY aF (6%, y) (0-12,..,N); y, = f, (f, = f(x,)), (@
i

rre &,(i=01,...) koapduumrenTs KBagpaTypHOil HOPMYJIBL.
JIerko 3aMeTuTh, 9TO MpH uccienaoBanuu Meroaa (2), Ha N -om
mare sgpo uurterpana Qynkuuu K(X,S,Y) Bbucnsercs N pas. B
cinyqae, korna K(X,S,Yy) ue 3aBucur or X, t.e. K(X,S,y)=F(s,y),
Torna Ha Kaxkaom mare Gpynkius F(S,Y) Bbrumcnsercs oaue wiM asa
pasa. DTO CBS3aHO C TEM, YTO B 9TOM CIIy4ae MCCIIEN0BAHUE YPABHEHHUS
(1) cBomurcss K wMccaenoBaHMI0 3amaud Komm i1 OOGBIKHOBEHHBIX
nudPepeHInanbHbIX  yPABHEHUH, UYHMCIEHHOE pEIIeHHE  KOTOPBIX
OCHOBATENILHO KCCIIE0BAHO PA3HBIMU ABTOPAMH U CYILECTBYIOT METOJIBI,
obecneunBaromue Beruncienus pynxiuu F(S,Y) onun uim nsa pasa Ha

Ka)JIOM LIare, HapuMep, METO/IbI Alamca.
3/1ech MpENIOKEH OJMH METOJ JUISl YMCIEHHOTO pEIIeHHs
ypaBuenus (1), obecneumBarOmMii  MOCTOSIHHOCTH — KOJHMYECTBA
BBIYUCIICHUH SIpa MHTErpaja Ha KaXIOM IIare M UMEET CIIEHLyFOIIHii
BHJIL:
K K K ko
Zai Yoi = Zai fosi + hZZﬂi(J)K(ij’Xmi Yaii) s 3)
i—0 i—0 j=0 i=0

a TarKe HaMJIEHBI TOCTATOYHBIE YCIOBHUS IS €10 CXOJMMOCTH.
Ecin B mMetone npeamnonoxkum, uto K(X,S,y)=F(s,y) u f(x)=0,

TO OTCIO/Ia CIEAYyeT CIEAYIOIUA HM3BECTHBIM KOHEYHO Pa3HOCTHBIN
METOJI C TIOCTOSTHHBIMU KO3 PHIIMeHTaMH:
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Zai Ynii = hZﬂ. Yosi-
i=0 i=0

AJICOPUTM YIIPABJIEHUSI MY.JII)TI/IAFEHTHOI@
CUCTEMOM MAPIIPYTU3ALIMUA CUTYATUBHOM
MOBHWJIBHOM KOMIIBIOTEPHOM CETH

Hesupomuii B.I1., JIbicak H.B, Meciopa B.H.
BuHHHILIKMI HATMOHAIBHBIN TEXHUYECKUM YHUBEPCUTET
nevidomy.vitaliy@gmail.com, natasha.lysak@gmail.com
vimes2009@yandex.ru

[TocTosiHHBIN POCT TpeOOBaHM K MOOMIBHOCTH KOMITBFOTEPHBIX
ceTeil W BBIYMCIICHWI MPHUBEN K IIOSBICHUIO OECIIPOBOAHBIX CeTell 0e3
¢bukcupoBanHo# uHppacTpyKTyps! (ad-hoC — ceTeif), H3BECTHBIX TaKKe
KaK CHTyaTHUBHBIE KOMITbIOTepHbIe MoOmIbHBIE cetd (CMC). Kaxnmpriit
y3eI TakoW CeTH MOXKET BBHIONHITh (YHKIHHA MapuipyTH3aTopa,
rnepeMenaTbCsi B MPOCTPAHCTBE U HMMEET OrPAHUYEHHYI) EMKOCTh
6arapeu. Takum ob6pazom, cpena CMM xapaktepusyercs:

— HEJIOCTYIHOCTBIO, B CBSI3U C OTCYTCTBHEM HH(POpPMAIUU O
COCTOSIHUM CBA3€M ceTH B  KaXIbli MOMEHT BpPEMEHH, U
HEOOXOIMMOCTBIO UX TIOCTOSTHHOM MPOBEPKH;

— HEJETepPMHUHHPOBAHHOCTHIO, B CBSI3M C HEIMPEICKa3yEeMOCTHIO
PEe3yIAbTATOB NEUCTBUNA MapIIPyTU3ALUU;

— JUHAMUYHOCTBIO, IOCKOJIbKY Ha KaueCTBO CBSA3H BIHSIOT
BHeIIHUEe  (akTopel, HampuMmep, Takue Kak  OecHpoBOAHAs
WHTEpPEPEHIINS U 3aTOPHI B CETH.

MoOunpHOCTh y310B CMM BBI3BIBa€T HEOOXOAUMOCTH BBICOKOM
CTETICHH JICHCHTPAIHM3AINN €€ CUCTEMBbl YIPABJICHUS, YTO MOXET OBITH
o0ecredyeHo peann3alyedl MPOTOKOJIOB — MapIIpyTH3allid Ha OCHOBE
MyJIbTUAT€HTHOW  TEXHOJOTMH. lcrosnb30BaHWE  MYJBTHAr€HTHOIO
MO/IX0Ja SIBJIAETCS €IWHCTBEHHO BO3MOXKHBIM IIPH BBICOKOM YPOBHE
MobupHOCTH y3710B CMC, TOCKONBKY CKOPOCTh M3MEHEHHS TOTIOJIOTHH
CEeTH MOXET NPEBBILATh CKOPOCTb PACHPOCTPAHEHUS MapLIPyTHON
uHpopMaLun. B 3TUX yCIOBUSIX, KaXKAbIi areHT MOXeT 00JIafaTh JIUIIb
YaCTUYHBIMH 3HAHMAMH O JIOKAIW30BAaHHBIX XapaKTEPHCTHUKAX CeTH,
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MOJYYCHHBIMH MM CaMOCTOATENIBHO WIIM OT Onmkadmmx cocexeld. Tak
KaK IPUHSTHE PELICHUH 3aTPyAHACTCS B CBSI3U C HETOIHOTOW HH(pOpMa-
UM O cpele U HeoOXOAWMOCTBHIO COXPaHEHHs M IMepeaaydl HEKOTOpOn
KOJIJIEKTHBHOW MH(OpManuu, Ijsi PEelIeHUs] TTOCTaBICHHOW 3aJayl Bce
areHThl TpH BHIOOpE MNEHCTBHUS HCIIONB3YIOT OOIIyro 0a3zy 3HAHMIA
CoBMecTHOE UCTIONB30BaHNE 3HAHWN 00yCIaBIMBAET MPOOIIEMY TOBEPHS
B cucTeMe. ATeHTaM MOXKHO JIOBEPSTh TOJIBKO KOTJa OHU JEMCTBYIOT B
COOTBETCTBHUHU C OCHOBHBIMH IIPaBUJIAMH CHUCTEMBI, HE IPOOYs HAPYIIUTh
ee HOpMaibHOE (GYHKIMOHMpOBaHUE. [IpM 3TOM NPHUOPUTETHBIM AT
areHTOB SBJSIETCSI YBEIMUYEHUE IOJIE3HOCTH CHUCTEMBI, @ HE MAaKCH-
MU3AIHHA COOCTBEHHOH MOJIE3HOCTH.

Anroput™M YIIpaBICHUS MyJIbTHArHETHON CUCTEMOI
MapuIpyTHU3allil COCTOMUT W3 [JBYX OCHOBHBIX ()a3: TOATOTOBKH M
NEWCTBUS, — KaKAasl U3 KOTOPBIX MpeanonaraeT Hanuune o0yuenus. [1pu
3TOM mepBas (as3a cocpeloTOYeHa TOJBKO Ha OOYYEHHHM U ACHCTBHAX
MHULNAIN3ALHH.

Ha wununmanusupyromieidr craguu  OOydYeHHs  areHThl  Ha
JKCIIEPUMEHTAIIbHON OCHOBE BBIABISIOT U 3ay4YMBAIOT HEKOTOpHIE
TpaBuIa, HAMOMH:SA 0a3y 3HaHWU. BTopoiil 3Tar, cOOCTBEHHO MPUHSITHS
pelieHnid, coueTaeT NEHCTBUS MapIIpyTH3alluK W OOYYEHUs areHTOB.
[Ipu 3TOM HEKOTOPOE KOJUUECTBA areHTOB KEPTBYETCS Ha BBHITIOJIHEHHE
9KCHEPUMEHTOB.

[Ipy BHISIBNEHUH M M3YYCHUU NPaBHI YUUTHIBAETCSI COCTOSHHE, B
KOTOpPOM Haxoawics areHr. Iloaromy, nocie BbIIONIHEHUS JEHCTBUS 3TO
COCTOSIHME OLIGHMBAETCSl, YTO MOXET NPUBECTH K H3MEHEHHMIO €ro
OLICHKH B 001Iei 0a3e 3HaHUIL.

Anroput™M 00yueHHsT OCHOBBIBaeTCS Ha crocobe oOyueHHs ¢
MOJIKPEIUICHUEM,  KOTOpBIH  BbIOpaH  m3-3a  YJIOOHOH  (hopMbl
MpeACTaBiIeHUs] 3a7aud (COCTOSIHME M JIeiCTBUE), a TakkKe Xapak-
TEPU3YETCs OTHOCUTEILHO OBICTPOM CXOAMMOCTBIO M HE TPEOYeT 3HAHUIA
npo cpeny oOyueHwusl. IIpu 00y4YeHUH HCMOJIb3YIOTCA
MoIuHUIMpOBaHHAs MeToArka Q-QyHKIUH, MOKa3aBIIas XOpPOIIHE
MpakTHYeCKre pe3yibTaTel. DYHKIMS TMOBEACHUS JI1 BCEX AarcHTOB
OJIMHAKOBA, HO 3aBHCUT OT COCTOSHUS areHTa, a 3HA4YHT, YIUTHIBAET €ro
BO3MO>KHOCTH B MOMEHT IPUHSATHS PEIICHNUS.

[IpoBeneHHBIE 3KCIEPUMEHTHI IMOKa3add MPSMYI0 3aBUCHMOCTH
CKOPOCTH M KadecTBa paboThl airoputMa oT K03 HUIMEeHTOB 00yIeHNS.
Tak, cnumkoM Jonroe o0ydYeHHWE MOXKET MPHUBECTH K TEpeoOyUECHUIO
CHCTEMBI, a CIIMIIKOM KOPOTKOE - K HelooOydeHHo. M1 B TOM U 1pyrom
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CjIydyac pce3yJibTaTbl IMPUHATHA pCHICHI/Iﬁ CTaHOBATCA OAJICKUMH OT
OIITUMAJIbHBIX.

Ad-hoc dsIRId0L 3MRIN0@IdS NS2-0 LOFISRIBN0)

®. 6530hgodgomo, 3. Fobs®dsymo
Lododmggerml Ggdboga®o gboggdlbodgdo

hggb glowgbm ad-hoc Jlgemgdols bmaog@mo Godol 0dodomgdsls
go(o@dmgdeom domTo do@TAgBobs3Eool Lbgowslbgs senam-
@omdol  dobslboosmgdegdols  dglslifogemaw. odododgdols NS2
(Network Simulator 2) 300G 7e00 b ybggaymgols
25dmygbgdom  Golbgdmws F9bjzombodgdols 3M0bi03gd0 s
aobbsggmmgdom DSR (Dynamic Source Routing) o> AODV (Ad hoc
On Demand Distance Vector) sagm@omdgdols  dshggbgdgenms
0o30L9dxMgdgdo.  @s3  dggbgds  Jo@I@YB0bsz0o0l  OLSR
(Optimized Link State Routing Protocol) oseoam@omdl, dobo
gL ogas woygadogros dmdsgsgn do.

bod@mdo  dobbo  olobogl  [om@dmgowyobmm  sg3@HmAmS
doamdgdo, Lg@modGgdo (Lgbomgdo), dgJdboano  dsom  dogd
Lbbgoalbgs  sanam@omdol  dgboggoligdom  goblibgoggdygemo
300mbgd0lbomgol, s dgogagdo, Gmdwgdoi dowgdbymos oI
9JL39®M0dgb@ 9o Jo.

338293 deoEogh 3°90ggbgdgeo 0bLiAHGTgbGHgdol,
3OmEgegOgool,  sbggg  gbslfsger  ad-hoc  Jugargddo
do@dOYBH0boool  senam@omdgdols dmgang osmfg@dsl. dgdwge
65d@A™do Fomdmoagbls 335093900, M gdo(3
©5353doMgdgmos  LHsH03Y®  R9bdaombodgdslmsb  ddsgo
3356dgdols ‘dgdmbgggomo aobgnsagdolomgols. 6@ ML,
boddmmdo  gbgds  33e0g3gdl,  Omdgdoi s 3ogdoMgdygos
Jmdoenyg@o  (Imd@ogo)  3gobdgdols  gybJEombodgbdslmasb.
bogopsp, domgdygmo Jgogagdo  dgdwgao  Loboo  dgodangds
hodmgsgomodbmo.

DSR 30m@mgmeo, gBgmos, 3gmogsobmol  go@dodgbol 3ge®
RoOmm  beoal  godmdbboggdgmo  aoesdigdgbol  diomg
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AomEgbmdols  dgdmbgggedo,  Omam®E  bASGogn®,  obggy
©0bsdogy® @gg0396To.

obg39, 35390 900L ©5bs o0 (0565 3enolso) YBO®
db0dgbgenmgobos AODV  3@m@mgmeolomgol, Gmgm@oz o6
9bws 0gml gubjaombod@gds — LEsE039®0, My ©obsdogydo
sdm@mb, babo  gbps  gogbgol  0d  godgdmgdol,  @mI
©ogmgbgds  gOm  dm@mEsh  dgmmg  dmemdwpg  dow(ggobsl
ymggeomgol gxucaem 360dgbgamgsbos DSR 3®m@mgmaobsmgols,
09 25053(393ms MomMmE bmds oM 3399 @obal swgds@gde.
sd@M0yo, aoblbgoggds AODV s DSR 36m@mzmagdl dmaols
93dbodgbganms.  dog@ed  gdxmdgbos  DSR  3@mEmgmarols
25dmygbgos, 09 aoM5bBoMgdygemos, Gmd Jlgedo aoesdiEgdms
GomEgbmds  dzodg  0dbgds. gl ©sgogdodgdygeos  0dsbmsb,
@md sligm dgdmbgggsdo DSR 3Om@Gm meo go@omgdol gaem
25b0g@0 bomaol gbOYbggeymaol Lodygomgdsls odangge.

0d  dgdmbgggedo, @m@s ad-hoc  Jlgamo  godmdlboggdgmms
d60d3bgemgob @omgbmdsl dgoiegl, 3OMGM Mol s@hggs
Jonbmgbogngdsms  gbsdsdoboe  brgds. my IJmmnbmgboagds
03590 damdodgmdl, Gmd ghHo dogmesb Jgmeg dmemdpg
dow{ 93> 9dbodgbganm wogmgbgdom bo®Eogmogdmwgl, d5dob
sbgom  dgdmbgggsdo  g30@s@glmds AODV  36m@Mm Ml 9bos
dog3gl. o  3oGodom, DSR  3@m@mgmemo  gg9mgbos, oy
35390900L ©obs3oMygdo 9bs ogml 3dbodgbganem.

>dM0 50, ho@omgdbyamos Lbgoelibgs JLgeoado
3OMFAMMEgdol  gosdgds  Jlgaol  dsdmpgmodgdgenro NS
JoFymdoammdols Ladgogmgdom.

030@o(309Mds Inwgmomgdsd AODV s DSR 3®6m@m mengdby
dom0 dgo®gbomo sbogobol asbbm@zogegds gb@bggenym.
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MOJIEJIMPOBAHUE CETEM AD-HOC C HOMOIIBIO NS-2

O. Hamuueiimsuiau, M. Yunuapayian
I'py3uHCKUI TEXHUUECKUH YHUBEPCUTET

MBI UIMHUTHPOBAIM HEKOTOpHIE TUIIBI OecIpOBOJHBIX cereil ad-hoc s
TOro, YTOOBI  W3YYUTh  TIOKa3aTeNd  Pa3IMYHBIX  AITOPUTMOB
MapmpyTu3aimi B HuX. Mcmone3ys mporpammHoe  obecrieueHHe
umutupoBanus  NS2  (Network Simulator 2)  cumynupoBanuem
OLICHMBAJNCh MNPUHIMIB (YHKIHOHUPOBAaHHSI U B OCOOCHHOCTH
nokasatenu anroputmoB DSR (Dynamic Source Routing) u AODV (Ad
hoc On Demand Distance Vector). IIporokon OLSR (Optimized Link
State Routing Protocol) emé npeacTonT u3y4uTs.

Lenp 3TOM pabOTHI COCTOMT COCTOMT B TOM, YTOOBI HPEJCTABUThH HAIIl
MOAXOJ, CIEHapuH (CKPHUITHI), CO3JaHHBIE HAaMH JUIS OLICHUBAHUS
Pa3MUYHBIX AJTOPHUTMOB B OTJIMYAIONIMXCS YCIOBHSAX, W PE3YyIbTaTHI,
KOTOPBIC MBI U3BJICKIIN U3 OTUX UCTIBITAHUH.

UccnenoBanrne  BKJIIOYAET KpaTKoe OMKMCAHHE  WCIOJNB30BaHHBIX
MHCTPYMEHTOB, TPOIEYp, PABHO KaK W aJrOPUTMOB MapHIPYTH3AIHN B
n3ydyaembix ad-hoc cersix. 3arem paboTa MpeicTaBIsIeT MCCICIOBAaHMS,
CBSI3aHHBIC CO CTAaTUYECKUM (YHKIMOHUPOBAHHEM JUIS CIIy4ailHOTO
pacHoNIOKeHNsT  HETOJBIDKHBIX — y370B. HakoHern, MbI —Kacaemcs
UCCIIEJOBaHU, CBA3aHHBIX C ()YHKIMOHHPOBAHUEM MOOMIBHBIX Y3JIOB.
B 00mimx yepTax mosydeHHbIE pe3yIbTaThl U3JIaraloTcsl HUKE.

[Iporokon DSR mpeanaraer Oonee mMUPOKYIO MOJIOCY MPOMYCKAHUS IS
MaJIoro YHCiIa M3JIYYalolluX IMEepeJaTYMKOB KaK B CTaTHYECKOM, TaK U
JTMHAMUYECKOM PEKHMAaX.

Taxoke, morepu mMakeToB OoJiee 3HAYMTENBHBI JUIs TpoTokoia AODV,
KakoBo Obl HU OBUIO (YHKIMOHMUPOBAHHME - CTAaTUYECKHM WIIU
JTMHAMHYECKUM.

Haxonen, momuepkHEM, 4YTO 3aj7epkka (3ama3/piBaHHe) M3 KOHIA B
KOHell BCeria 3HauuTenbHee s mnporokona DSR, ecium Tonbko
KOJINYECTBO NEPEIaTYMKOB MIPEBOCXOJUT HEKOTOPOE YHUCIIO.

Takum o0Opasom, pasHuna Mexay mnporokonamu AODV u DSR
He3HauuTenabHa. OJHAKO MPEANOoYTUTENIbHEE HCIOIb30BaTh MPOTOKOI
DSR, ecnu rapaHTUpOBaHO, 4YTO CETh OyJEeT COCTOATh W3 Majoro
KOJIMYECTBa TMEpeaTynKoB. B caMoM Jerne, 3TOT MPOTOKOJ MO3BOJISET
00€ECTIeYHTH JTYUIIYIO MOJIOCY POITYCKAHNSI.
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B cnywae cern ad-hoc, Bkimtouaromieid B ceOsi 3HAUUTEIBHOE YHCIIO
SMUTTEPOB,  BBIOOP  MPOTOKOJA  OCYIIECTBISIETCS  COOOpa3HO
notpebHOCTsIM. Ecnu  TpeOoBaHume COCTOMT B TOM, 4YTOOBI HMETh
HE3HAUUTETbHYIO 3a/ePKKy M3 KOHIA B KOHEL, TO B 3TOM Ciydae
MpearnovTeHre JO0KHO ObITh oTnaHo mportokonry AODV. Hanporus,
npotokonn DSR mpenmodrutenbHee, €Cii HE3HAYUTEIHHBIMH JIOJDKHBI
OBITH IOTEPH MAKETOB.

3TO WCCleOBaHWE TMO3BOJIMIO HAaM, B IEPBYIO OuYepeilb, CPaBHUTH
pa3INYHbIC CETEBbIC MPOTOKOJIBI C MOMOIIHI0 MOJICTUPYIOIIETO PadoTy
cetu ycrpoiictBa NS.

WUmuranmonnunoe moxpenupoBanue ¢ npotokonamu AODV u DSR npano
BO3MOXHOCTh TMOHSATh, B KaKHX CIydasX OJHWH MpPEANOYTUTEIbHEES
JpyToro.

R@J3ORMBOL S6B0dHBHIIN0 MIMANOL IGM0 LILOBR3A™M
03MBS60L 305BRMIBNMO SAMBLEOL JILOLIB

S 3539 35dgogmo
ndoaobol bobgandfogm 9bogg@lodgdo, aodmygbgdomo
domgds@ogols 0blGo@ @, apapukashvili@rambler.ru

dofolidgdgools s Fyomeopmdgdols Jgogyow  ©owo
©05393®0l 3Jmbg doargddo, aobols s bogmmdols Lsieggddo
dobognmebganos dbodgdols Fo®dmJdbs, OmIgEoms
253039 gool  Lob{@oggd  dgodangds  godmofgoml  @owo
93O MY0YA0 3oO°LHOMGS. Lolbobrgdm >dm 356900

dgL§ogasls dbo@gdom YgLbBgdgeo ‘dgpgbogoo
Lbggegdobomgol oo  3@s]Bogyeo  3b0dgbgamds  sJ3b.
aodmboggmaggo sdmEebgdol domgds@ogn®o dJmpgaols Lofgols
doosbgrmgdo  dgodangds  aodmygbgdygmo 0dbgl  w@gzomdols
5b@B0d®@ygeo 0 gm0l 2obBmMagdgbdo dbodgdom
YgbyglBgdgmo  dgoygbogno  Lbgygagdolbmgol.  dgbFsganoao
0dbgd> 2obbsgygm@gdom Lsob@gdgbm dgdmbggggdo, Gmwgbss
dboMgdo 339096 2539m%R Lobegs®dl ob godmosb Lobwgs® by
bgdoldog@o gymbom.  Fo@dmeygboan bsdOMITo sbsgobyd®
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B96J30oms  mgm@ool  yodmygbgdomn @gzemdols mgm@ools
SbB0dOAYgeo  sdmi3obgdo  mGOMmmEGOM30gmo  LoddFgobmgols
doygobognos 9d@og30 35bbo3gm@gdyamdols ‘d99(3390
Lobyyens@ygan  0b@ga®om @ aobBmegdoms  LoliGgdsby
dbgdo  dodggdol  bob@dmdgdols  dods@m.  IgL§sgenognos
5dmboblbol  gmgsdiggol  Logombgdo  dbs@ol  dmamgdols
dobgomdenmdsdo ©> 3odyme Lobgodby. 396dm
Jgdmnbgggedo, OmEgbsa  gom-gom  babggo@lod®Eygl o3l
aodgmgzo  FOgol  39039bpoggms®ygamo  bobdygeo  Loa®dol
L{m@bsbmgobo  &@ogro, @mdamols  gOmo  dmgoe  asdgmey
Foggbg  Bpgdbomgmdl. o3 dgdmbgggsdo  a39]bgds  yd@sgo
2oblsggm@gdgemmdbols  dgdggeo  gomo  Lobyyms@dyao
06 gpOom @0 3ob@mMEgds. >dmbablibols 3obls 3 gom-

Ggoygemmbols  @ogo  aodymy  [Oagbg  pgdomdy t=0

V90Bogdo  ©sdmgowgdygmo dobogngdol w®gioe 390doggd by
9490360L (051} Gusangel, bomem dgmeg domebyg gg0dsl
3350M5G Y0 39Lgols Go3ols 3obLog 0@ gdyambs.
dmygobognos  dosbanmgbomo  sdmblbols  bmgewo  Ljgdgdo
30O M 35300l Jgmmeol asdmygbgdom.  bgdmsmbodbyeno
sdmzobols  dosbanmgdomo >demblbolmgols ‘dgagboaos
30O, Mg S30MdoMgogmos BglRyd sdmEsebsby.
Jogdyeos ©sdsydoymyzomgdgamo @oibgomo dgogygdo.

Fomdmeagboano bsd@mdo gl e gdgammos LoJs@mgganmls
9Omgbyano Lodgbogdem gmbool byandgfymdom (Grant #GNSF
09-614_5-210).

ABOUT APPROXIMATE SOLUTION OF ONE BOUNDARY
VALUE PROBLEM OF ANTIPLANE ELASTICITY THEORY

A. Papukashvili
Thilisi State University, Institute of Applied Mathematics
apapukashvili@rambler.ru

Natural phenomena, such as earthquakes and floods, may
cause occurrence of  cracks in the pipes of great diameter, and in
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gas- and petrol tanks. Increase of the number and dimensions of cracks,
from its part, causes to increase the volume of leakage that will
result in great ecocatastrophe.

The study of boundary value problems for the composite
bodies weakened by cracks has a great practical significance.

Equations of the antiplane elasticity theory for composite
bodies weakened by cracks can be used as an initial approximation of
the mathematical model of problems provided by the project.

More interesting cases when cracks intersect an interface or
penetrate the boundary at any angle will be investigated [1]-[2].
Antiplane problems of the theory of elasticity by using the theory of
analytical functions are presented in the paper. These problems lead to
a system of singular equations with immovable singularity with the
respected to leap of the tangent stress. The problems of behavior of
solutions at the boundary are studied.

In a partial case when one half-plane has a rectilinear cut
of finite length, which is perpendicular to the boundary , and one end
of which is located on the boundary. We have one singular integral
equation containing an immovable singularity. We get that an order

of peculiarity in the point £ =0 depends on elastic constants of
material and belongs to interval (0;1) .

In the work we use the collocation method. For approximate
solution of the above-mentioned problem we form the program. The
program is examined with testing problem. Several numerical
experiments gave the satisfactory results.

The designated project has been fulfilled by financial support of the
Georgian National Science Foundation (Grant #GNSF 09-614 5-210).

References:

1. Papukashvili A., Antiplane problems of theory of elasticity for
piecewice-homogeneous  ortotropic plane slackened with cracks.
Bulletin of the Georgian Academy of Sciences, 169, N2, 2004.p. 267-
270;
2. Papukashvili A., Manelidze G., On approximate solution of one
singular integral equation containing an immovable singularity. Bulletin
of the Georgian Academy of Sciences, v.172, N3, 2005. p. 373-374.
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O KAHAJIBHOM TPACCHPOBKE

. T. IImnunocsan
Poccuiicko-ApmsHckuii (CrnaBsHCKHIA) yHUBEpcHuTeT, EpeBan, Apmenus
eduard.piliposyan@gmail.com

B nmanHoii paboTe paccMOTpeHa 3ajaya BO3HHKAIOIIAs Ha JTare
TPAcCUPOBKH, TIPH TIPOSKTHPOBAHMN HMHTETrPaIbHBIX cxeM. Mcciemyercst
3ama4a TPacCHPOBKH KaHasa Ha OTHOM croe.
bornee dopmanbHO: maH rpad BepIIMHAMH KOTOPOTO SIBISOTCS Y3JIbI
OpSIMOYTONBHOM pemetku PXQ (P - YHCIO TOPU3OHTANBHBIX U ( -
BEPTHUKAIBHBIX JIMHHI), 8 peOpaMu COSTMHEHBI COCE/THUE Y3IIbI PELICTKH.
Taxoxe manbl MHOMKECTBA M1 = {V11,V12,....V1k } » M2 = V21,v20,...,V2k}

vee » My = {Vn,l,Vn,Z,...,Vn,kn} , TJI€ BEpIIMHBI Vij IPUHAIJIE)KAT BEPXHEU

WM HIDKHEH TpaHulle MPsIMOYTOIbHOM pemeTku. TpeOdyeTcst moCcTpOuTh
MakcuMaibHOe KoandecTBo () Hemepecekarommxcs aepesbeB Tiy, Tiy, ...

Tit , TAKUX, YTO Mij SIBJISICTCSI MHO>KECTBOM BHICSIYMX BEPIIUH JepeBa Tij,

j=1,2,..,t

B pabote paccmarpuBaetcs ciryuaid p > 2Nn. Ota 3aja4a CBOIUTCS
K HaXOXJICHUI0 MaKCUMAaJIbHOTO HE3aBHCHMOTO MHOXECTBA B rpade
nepeceveHuii BIUCAHHBIX B OKPYKHOCTh MHOTOYTOJBHUKOB. OTMETHM,
YTO MOCIIEAHUI TUIT TPa(OB SABISCTCS MOIKIACCOM TPpadOB MEPEKPBITHIA.
B pa6ore [l] mpuBemeH MMOJUHOMUAIBHBIA AJTOPUTM MOCTPOCHHUS
MaKCUMaJIbHOTO  HE3aBUCHMOIO  MHOXKECTBA BepHIMH B  rpade
nepekpuITHii co cnokrocteio O(max(n®,f(n,m),n-g(n,m))).

B nmanHOW pabore pa3paboTaH aJIrOPUTM Ui  HAXOXKACHUS
MaKCUMaJIbHOTO  HE3aBUCHMOIO  MHOXKECTBA BepUIMH B  rpade
nepecevyeHnii  BIUCAHHBIX B  OKPYXXHOCTh MHOTOYTOJBHHUKOB — CO
cnoxkHoCTeI0  O(N?). B 4acTHOCTH, OTOT  aNTrOPUTM  HAXOIUT
MaKCUMaJIbHOE HE3aBUCHUMOE MHOXXECTBO B rpade xopa. OTMeTUM, 4To
HAWITYYIINi U3 NU3BECTHBIX aJITOPUTMOB PEIICHHs TIOCeIHer 3a1aun [2],
TaKxKe uMeet crnoxkaocth O(n?).

1. E.Cenek and L. Stewart. Maximum independent set and maximum

clique algorithms for overlap graphs. Discrete Applied Mathematics,
131(1):77-91, 2003.
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2. T.Asano, H. Imai and A. Mukaiyama. Finding a maximum weight
independent set of a circle graph. IEICE Transactions, E74(4):681-
683, 1991.

65633@5R-ROL3HIB0DSBGO0L 33MMKRN
30@3M30L 3S6BMRIBOL SOLB@SIBINR(O S65RMJOLSN)30L

X- H©0535, 3. Fogmon@o
0. 393950 Lob. godmygbgdbomo domgds@ogzol obb@odydo

dmgdyge 65dOmI o gobboaygaos 3mdol sdmEsbs jod3mgols

256(mMEgools  SdLEAMSJH o sbogmmyobomgol.  gg@dme, H
dogdg®Bol bog®igdo gobbognyaos 3mdol dgdwgao sdmssbe:

2
e [ Jauw -0, tefoT] n
U(O):goo’ %Z(Dl' (2)

Losz A ool mgomdgymagdgmo (A 5@ séob
©sdmgoegdgmo 1-bg) oswgdomew goblsbogdgmo (bmpswae
9309Lsbeg@Hgmo) m3g@sdm@o D(A) gsblsbeg@ols s@om,
Memdgeoi gggeasb d33@ogos H -do.

| )= 2500 @ e e Bosgiaso

39d0m@gd05 H-wsb.  U(t) 60l 97y3980, 0Oxg® 9Vy596 00
Fo@dmgdowo, badogdgmo gubdios 360dgbgermdgdom H -do.

(D-(2) sdmobols  53mbsblbls  ggdgom dgdgyo  Lodg@d@ogeo

bobgg@oe-olg@g@dyeo Ljgdom:

Uy — 2U2k +U " a(HAl/zukHZJ Au,, +Au, -0,
T 2

ooz f,=1f(t), k=L..,n=-1 7=T/n(n>1).

©)
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(D-(2) 53060l Joosbanmgdom sdmbsblboe t, =Kz {g@@Eoado
gobowgdm U, -U, u(t,)=u,.
k — Ux

(3) LJgdolomgols bohggbgdos, @mI

‘AJ/ZUKH 5M056

OO
T

2@ MdSEY@o,  bmane Avz Y~ ©o ||Auk|| 5®056

e joeny@o©  dgdmbsbmgdygamo. aanmdogy@o dgdmbsbrgd -
emds  FJoMgdbom  sEgogs©  d000gds,  bmenem @ oo
9o bobeg@gmmds  gg8ydbgds  s@sf@R0g0  PHe@mdols
53mblbsls  (3bowos, o3 Ygdmbgggzsdo T ©sdmgo@gdyeos
LboGgol  dmbszgdgdbyg). o3 RoJBgdol  aomgsaolifobgdom,
bohggbgdos  (3) Uggdol gomgsmydo  3@gosmds.  opgoygmo
LJgdol  @ao3mygbgdom, dgb@dgagdbymos @oibgomo gomgangdo
bbgowolibgs dmegany@o sdmzobgdolbomgols.

hggbo ob®om, (3) ULJgds ULoob@gdgbms 03 mgoglbsb@obom,
Omd ymggee dox by oblibgds {@xog0 sdmizsbe.

SEMI-DISCRETIZATION METHOD FOR ABSTRACT ANALOG
OF KIRCHHOFF EQUATION

J. Rogava, M. Tsiklauri
I. Vekua Institute of Applied Mathematics,

In the present work the Cauchy problem is considered for abstract analog
of classical Kirch-

hoff equation. Namely, in the Hilbert space H is considered the
following Cauchy problem:

SUO o | Jaur <o, tefor] @
u(0) = ¢y, %ZQ’ 2
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where A is a self-adjoint ( A does not depend on t) positively defined
(generally unbounded) operator with the definition domain D(A),

which is everywhere dense in H.
a|au )= 2|, 2500 g, and g, are the given

vectors from H. u(t) is a continuous, twice continuously
differentiable, searched function with values in H .

We are searching solution of the problem (1)-(2) by the following
symmetric semi-discrete scheme:
Uy — 2u2k +U + a(HAl/zukuz) Au, ., +Au, ~0,

T 2
where f, =f(t), k=1..,n-1 z=T/n(h>1).

As an approximate solution of problem (1)-(2) at point t, =kz we

3)

declare u,, u(t,) = u,.

U —U,,
T

For the scheme (3) it is shown that

and HAJ/ 2u, H are

A1/2 U —U,
T
boundedness can be obtained considerably easier, but local boundedness
is based on the solution of nonlinear inequality (obviously in this case T
depends on the initial data). On the basis of these facts, local
convergence of the scheme (3) is shown. Using the constructed scheme,
there are carried out numerical calculations for different model problems.

globally, and and |/Au,|| are locally bounded. Global

In our opinion, the scheme (3) is interesting in the point of view that on
each step the linear problem is being solved.
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ON SOME CAUCHY TYPE SINGULAR INTEGRALS
APPROXIMATION SCHEMES AND THEIR APPLICATIONS

J. Sanikidze
N. Muskhelishvili Institute of Computational Mathematics

The report deals with the questions of Cauchy type singular integrals
approximation. Along with certain theoretical results applications of the
corresponding approximate schemes are considered.

METHODS OF USING COMPUTER INSTRUCTION
PROGRAMS IN EDUCATION OF INFORMATICS

Etibar Seyidzade Vagif oglu
Qafgaz University, Baku
eseyidzade@gqafgaz.edu.az

It is known that, any teaching method of any subject consists
following parts: aims, contents, means and organizing forms of teaching.
In primary schools purposes of teaching of subjects have not undergone
changes practically. Main purposes to introduction to the courses of
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subjects may be developed shortly in this way: development basic
computer knowledge, improvement of logical thinking, improvement
algorithmical ability and systematical approach in resolution of the task
and improvement of elementary computer skills.

There is a rapid growth in the number of computer users in the
field of computer-aided education software and their use. The
fundamentals of computer-aided education are well provided by the
education software to manage the student activities and same of the
teachers role during the education process. The education technology
programs prepared under the bases of computer-aided education software
are mainly realised by the computers under the control of the teacher.
Years experience and superiority of the software prepared on this subject
allows to discuss their advantages and disadvantages and to find out the
essential methods for preparing such kind of education software.
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PRECISING FUZZY TECHNOLOGY BASED INVESTMENT
DECISION-MAKING

G. Sirbiladze! , 1. Khutsishvili?
Iv. Javakhishvili Thilisi State University, Thilisi, Georgia
! gia.sirbiladze@tsu.ge, Zirina.khutsishvili@tsu.ge

The analysis of investment projects involves experts’ evaluations
that may become determinant in decision making. Thus, the investment
decision-making is influenced by the various uncertainty factors and, the
need to formalize and process fuzzy, insufficient and, mainly, expert
data. Ignoring the above mentioned factors results in inadequate and non-
acceptable decisions. As the experts’ evaluations are outside the scope of
the axiomatics and the laws of the probability theory, application of
fuzzy-set approach will allow for correct processing of the qualitative
(verbal) by nature experts’ evaluations.

When there is a little or no objective data to make investment
decision, experienced expert-managers are addressed to solve the
problem. In this case, knowledge and intellectual work of the expert
produces expert data. Analysis and development of trustworthy
evaluations based on such data becomes possible only on the basis of
informational-expert technologies. Such situations are typical for
developing countries.

Coming out of the complications listed above, the authors, who
originate from one of the developing countries, propose the technology
that combines two fuzzy-statistical methods and provides the means of
evaluating risks of investment decisions.

After submission business-plan to the bank with the aim of
receiving a credit, experts perform applicant's business analysis. In
particular, they check up on certain factors that are essential to grant a
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credit. In fact, the experts’ group selects a small set with minor credit
risks from all submitted projects. Then, they perform additional
evaluation to precise data within the selected set and take a final decision
on granting a credit. Considering the procedure, the support decision
making technology should involve two stages:

e choose the method of condensing the experts’ knowledge, which

is based on objective-expert data;

e choose the method, which works solely with expert data to

support the decision.

The authors are well experienced in applying heuristic methods to
the decision-making problems which are based on the objective and
expert data. By comparing various methods and evaluating their
reliability, authors decided on two, which were subsequently applied to a
problem of investment decision making.

To reduce credit risks, the technology provides two stages of
investment projects’ evaluation. At the first stage, the Kaufmann -
expertons method is used. This method uses interval pessimistic and
optimistic estimates defined by the experts. The knowledge is then
condensed and for each investment project compatibility levels are built
on a set of possible risks. As a result, at this stage, the method selects
projects with small or minor risks.

The second stage makes more precise decisions using the method
of possibilistic discrimination analysis. The latter was developed by the
authors as a possibilistic generalization of well-known fuzzy
discrimination analysis. Possibilistic discrimination analysis is applied to
a relatively small number of projects, selected from first stage, to
compare and sort out high-quality projects.

As a result a new combined technology has been developed which
makes it possible to identify investment projects with minimal risks and
formulate levels of their crediting possibilities in the form of advice.
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MOJEJIMPOBAHUE BU3HEC-ITPOITECCOB COEPHI
COLHAJIBHBIX YCIIVT
Y TPOEKTYPOBAHUE EE MTHOOPMAIIMOHHON CUCTEMEI

Cypryaanze I'., Tonypus H., lllyoutuaze A., lllyoutuaze H.
I'pysunckuii Texuudeckuii YHUBepcurert,
I'pysunckuii YauBepcurer um.Cearoro Auzpes [lepBozsanHOTO
[Tarpuapmectna I'pysun
gsurg@gmx.net , ninotopuriab7@mail.ru

CoBpeMeHHbIE nHpOpMAIOHHBIS TEXHOJIOTHH JaroT
BO3MOXKHOCTh C TIOMOIIBIO TIPOIECC-OPUEHTUPOBAHHBIX, OOBEKTHO-
OPUCHTHPOBAHHBIX W  BU3YAIBHBIX  METOJOB  MOJEITUPOBAHUS
OCYILIECTBUTh MOCTPOCHUE MOJECIH CUCTEM YIPABICHUS OJSl CIOXKHBIX
OM3HEC-TIPOIIECCOB M MX JABHEHIIETO UCCIIeoBaHus. FIMEIOTCsS B BUILY
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Takde NPOrpaMMHBIC IUIATGOPMBI M CHUCTEMBI, Kak 0a3bl JaHHBIX,
unterpupoBanubie A3bikd .NET, o0bexTHO-poneBas momenr — ORM,
yHUQUOUPOBaHHBIA  s3bIK  MogenmpoBanuss ~ UML,  HoTaums
MoJiennpoBanus OuzHecc npoueccos — BPMN.

B kauecTBe 1eneil MpeIoKEeHHOro IMPOEKTa paccMaTpUBAIOTCA
cienytomue: Co3gaHue MHQOPMALMOHHON CHCTEMBl  YIPaBJICHUS
conuanbHO  cdepoit; UWurerparus MHOOPMAIMOHHON  CHCTEMBI
YIPaBJIECHUs] COLUATIBHOIN cepoii ¢ yxKe CyIIEeCTBYIOIMMHU CUCTEMaMU;
Breapenne u peannzanus HMH(QOPMALMOHHONM CHUCTEMBI YIIPaBICHUS
conuanpHOl cdepoii B IT-cpeme ATEHTCTBA COIMUAIBHBIX  yCIyT
MunucrepcTBa 3apaBooxpanenus [ pys3un.

Ha 06a3e anammza Om3Hec-OTpeOHOCTEH wHcciemyeMoil o0macTu
OlpesieNieHbl OCHOBHBIE 33/laydl  MPOEKTa peaju3ald CUCTEMBI:
Onucanre W ONTUMHU3AIMS CYHIECTBYIOUIMX OW3HEC-TIPOLIECCOB IS
ATreHTCTBa COLMANBHBIX ycayr; IlocTpoeHne KOHUENTyalbHOH MOAETU
pacnpenesneHHOl 0a3bl JaHHBIX MH()OPMALMOHHOW CUCTEMBI YIIPABICHUS
COLIMAJIBHOM cepoii; ®opMupoBaHue (YHKUMOHANBHBIX U
HEe()YHKIIMOHANBHBIX ~ TOTPEOHOCTEH IS  CHCTEMbI  YIpPaBJICHUS
conuaidbHON HHpOpManHe.

Ha ocHoBe omnwmcanust OW3HEC-TIPOIECCOB M (PYHKIHMOHATBHBIX
HOTpC6HOCTeI>'I BBIABJICHBI TC€ OCHOBHBIC BOIIPOCHI, HA OCHOBC KOTOPBIX
HE00X0IUMO MOCTPOUTH pacrpeesieHHyI0 0azy JaHHBIX
WHPOPMALIMOHHON  CHCTEMbl  YIPAaBJIEHUs  COLMAIBHOW  CcQepoii:
COMCKaTeb COIMaIbHOrO OeHeduTa W couualbHbIA OeHedut. Jlroboit
MpoLecC, KOTOpBIA OyIeT OCYIIECTBIEH B 3TOH CHCTEME, CIYXUT
CBSI3BIBAHHUIO 3THUX ABYX O0OBEKTOB. IMEHHO Ha OCHOBE 3TOW KOHLETLUH
nocTpoeHbl  Momenu  OusHec-mpoueccoB (UML) u  6a3  maHHBIX
(ORM/ERM).

Jnst  [OpOeKTHpPOBaHUS  pacHpeiesieHHBIX  0a3  JaHHBIX
WCIIONIb30BaHbl KOHIENIMSA KaTeropHajJbHOrO MO0AX0oJa (Ha OCHOBE
(hopMasbHON TpaMMAaTHKU S3bIKa M JIOTMKO-aJIreOpandyecKux METOJIOB),
YHU(UIUPOBAHHOTO  MOJEITUPOBAHUS, OOBEKTHO-OPHEHTHPOBAHHOTO
MPOEKTUPOBaHUs 0a3bl AHHBIX, TEOPETUUECKHUE OCHOBHI BU3YaJIbHOT'O
IIpOrpaMMHUPOBAHUS MOJIB30BATEIBCKUX uHTepdericon 5
WHCTPYMEHTAIbHBIE CPEACTBA HX pealn3alud. OJKCIEpUMEHTAIbHBIE
HCCIIEIOBaHUSl POBOAMIINCH B pabouell cpeae MpOrpaMMHBIX MaKETOB
Visual Studio.NET, Ms_Visio u ORM/MsSQL Server.
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PGF - GRAPHIC FORMATTER OF THE PASCAL AND DELPHI
PROGRAMS SOURCE CODE

V. Troshin
troshinvasil@gmail.com

In the given report the new approach to formatting the initial
codes of the programs is formulated which was named as graphic
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formatting. The basic stages of the given approach: consecutive
allocation from the text of separate modules (subroutines and functions);
their complete and all-round structural analysis; revealing and
localization of structural mistakes; a conclusion formatization of the text,
vizualized the revealed structure of the module; maximal addition of the
auxiliary comments of structural character.

Developed and FreeWare (free-of-charge) distributed the
package PGF (Pascal-programs Graphical Formatter), carrying out
the improved formatting of an initial code Pascal and Delphi of the
programs is offered.
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mO0nmymbsgrydo  LobRgdgdo H-Fo s K-do dgbodsdolbsw,
boaom {ok} ool segdbomo  Lobyymsdygmo  @oibggdol
d0dggamds.

h3gb ggdgom R(U)=F gob@mengdol  335b0sdmboblibls,
oby 2obbmgowgdgemo sdmboblbl 39@M0-3960Mybol sb@oom.
ol 53do4mi0mgdls 2ob@memgdsl R'RU=R, Lowsg R*f=2%=10k
Y(f,90fk >@0l R-ob Ygyneemgdgmo doadg@@ol sbGom  ©
939mgbol KerR'=ImMR™ Lod@ogegl.  36mdogos, @md RR
m396oBmal  ogb  Loby R RU=Z“cold(Uf)f,  o@ol
0gomdggmagdygao s dbm@me s domo  M3gHSGHM®0
dogdg@@ol H Lbogdgdo. R'R m3g@s@m@olsmgols goggbgdm
[1F0 domgogee gegagdb wo 3obhomgdol  yomopgadsh
D(R'R)H)*=D((R'R)™)  ¢&gdgl Log@ 3990 bm®dgdols
dodggermdon X=X+ [ (RTR) X%+ +[|(R"R) ™1x][?) 2.
d0g00gom,  G®3  (R'R)(U)=Ff 2ob@mmgdsl, Lowsi (R'R)w
M39HoAm@0  [o@dmoegbl R'R m3g@sdm@ols Dgg0famgdsls
D(R'R)™)  gcGgdgh  Logdsgby,  >fgh  g@oswgdoo
LEosdogry@o  sdmblbs o3 Logdgdo.  Lsds@maosbos
deegao

mgm@gds.  (RR)=f  9obdmegdols  dosbgnmgdomo
53mboblibgdol 03Egg@mds Un=Z M0k (R*0,f)fk, dm3geo
539090 MR 3oL FogsOmmgdbymo dgmmEon, jMgdomos od
2obGmagdols 5>dmblibologgb (R'R)x M39M5GHmA0ls
96993900495 Errre 36g39b Logdig@o [ = (R'R 1) + (f,
(RR) ) + ..+ (RR ™, R'R "))* neN, bmwadgdol
dodwggambdoo.
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96902900490 be@dgdol dododm, Lswsi  1(H=((R'R)*fLfL),
(R'R)*f2,f2),....,((R'R)*fm,fm)) o@0L 5@55053¢ 700 06g3m@dsz00
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[1]. D.Zarnadze, D.Ugulava. On the application of Ritz’s Extended
Method for some ill-posed problems. Reports of Enlarged Sesions of
the Seminar of 1.Vekua Ins. of Appl. Math. Vol. 21, 2006-2007.

ON GENERALIZED SPLINE ALGORITHM OF
COMPUTERIZED TOMOGRAPHY

D.K.Ugulava, D.N.Zarnadze
Niko Muskhelishvili Institute of Computerized Mathematics
duglasugu@yahoo.com, zarnadzedavid@yahoo.com

The basic problem in computerized tomography is the reconstruction
of a function from its line or plane integrals. It presents the problem
of inversion of Radon transformation R. k-dimensional Radon
integral transformation Rf(0,s) in R¥ has the following form

Rf(0,5)= Jwe)=sf(u)du,

where f belongs to Schwartz space S(R¥), 6eS¥! and the integral is
taken on plane which is orthogonal to 6 and lying from origin on
distance s. Therefore, Radon transformation R is linear and une-to-
une operator from S(R¥) to S(Z),where Z=S**XR".

Similar problem was considered By S.Presdorf and also by
A.K.Louis, while investigation of radiology problems in medicine. In
Radon transformation R is presented as the continuous operator from
the Hilbert space H=L2(Q¥) in Hilbert space K=L*(Z,w), where QX is
unit ball in R¥ w(s)=(1-s?)*2 weight function. R admits singular
decomposition of the form Ru= Z*-10k(u,f)gx, where {fi} and {o«}
are orthogonal systems in H and K respeqtively and {ox} is sequence
of positive singular numbers.
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It is seeked the quasisolution of the equation R(u)=f in the sense of
Moore-Penrose, which satisfied the equation R*Ru= R*f and is
contained in KerR*=ImR", where R*f=2*-15(f,g«)f« is conjugate to
R operator in Hilbert sense. It is known that R'R has the form
R'Ru=x*"=15:%(u,fi)fx, is selfadjoint and only positive operator in
H. By using of results from [1] on selfadjoint and only positive
compact operator R*R in H, this equation R"Ru= R*f is transferred in
the Frechet space D((R'R)™), where the restriction (R'R). of the
operator R'R on D((R'R)Y)*=D((R'R)™) maps this space
isomorpically onto and the equation (R'R). u=f has a unique and
stable solution. The Frechet space D((R"R)™) is considered with the
sequence of norms
[1X[ln= (X[a*#] (RRY X][n*.. [ (R'R)™x][n?) 2.

Theorem.The sequence of approximate solution for the
equation (R"R)..u=f, which is constructed by Ritz’s extended method
and has the form

Un=2"M=10k2(R*g, fi) i,

converges to the solution of this equation in the energetic Frechet
space Egr+r) Of the operator (R'R). with the following system of
norm

[l = (R'Rf,f) + (f, (R'R) f) + (R'RMf, R'R f)+..+ (R'R"

n+1f, R*R —nf))llz, neN

and also in the Frechet space D((R'R)™) .

The constructed algorithm is generalized spline algorithm,
because um is the best approximation element of f with respect to the
all norms [Jn in subspace Kerlt, where I(f)=((R*R)*f1,f1),
((R*'R)*f2,f2),...,((R*"R)*fm,fm)) is nonadaptive information on the
frechet space D((R"R) ).

[1]. D.Zarnadze, D.Ugulava. On the application of Ritz’s Extended
Method for some ill-posed problems. Reports of Enlarged Sesions of
the Seminar of 1.VVekua Ins. of Appl. Math. Vol. 21, 2006-2007, 60-
63.
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IMPLEMENTING SOME SOA DESIGN PATTERNS IN
INTEGRATION SOLUTIONS
CASE STUDY EXAMPLE

N. Pachuashvili, T. Kiviladze
St. Andrew the First called Georgian University of the Patriarchy of
Georgia, n.pachuashvili@altasoft.ge

Service - orientation is a modern design paradigm in IT comprised of a
specific set of design principles. Design paradigm represents set of
design principles. Classic example of accepted software design paradigm
is the well-known Object-orientation. The most fundamental unit of
service-oriented solution logic is the service. Under service we are not
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meaning only Web — services, any independent software program built
on principles of Service-orientation can be called service.

Main goal of this paper is to illustrate real world case study example
built on principles of service orientation and applying some design
patterns of Service Oriented Architecture (SOA). How to achieve
interoperability between different software systems is not a new problem
in IT. Enterprise Application Integration (EAI) became a very important
subject in the late 90's, but it is still urgent in distributed computing.
Sometimes, when designing some software systems little thought is
given to how to share data outside of system boundary, as a result
integration of such kind applications in composite systems becomes hard
task and in worst cases it is impossible. Situation getting more
complicated especially when software modules are exposing technical
communication capabilities (such as protocol, technology, data format an
etc.) which are not compatible. The advent of web services solved many
problems related to compatibility and interoperability. Despite of this,
the problem is still urgent in several cases. In common cases it is
necessary to establish communication between systems which are built
on different technologies and design principles. Hence we are getting
new sub-tasks with utility characteristics which absolutely differ from
original problem. In such cases it is very important to make right
distinction between task and utility parts of problem. Here will be
discussed design characteristics of one particular middleware system
acting as service broker between two systems which are not supporting
standard communication protocols and message exchange formats. This
middleware provides runtime data model and format transformations also
protocol bridging to achieve desired interoperability. All architectural
decisions which were advocated from principles of Service — orientation,
also usage need of particular SOA design patterns will be discussed in
detail.
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ABOUT NUMERICAL A COUNT OF ONE NONLINEAR
DYNAMIC BEAM PROBLEM

J. Peradze!, B. Dzagania? G. Papukashvili®
L2jlisi State University, 3.Chavchavadze State University
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Let us consider integro-differential equation
d%u du d%u a4u L rauy® d*u Loy 8%u d%u
Gt E“’—ax‘at”W‘(ﬁ +o | (5) d")ﬁ‘“.-'., axaxdt ot U (q)
0<x=L 0<t=T |

with the initial boundary conditions

du

ulx, 0) = ugylx) ﬁ(ﬂf,ﬂ}=u1{x},
2
d3u _ T _ ( )
w0, =ul,t)=0 Fpz -D=zzLD=0
0O=x=<l 0=t<T
Here @ 5.¥.0.p.0.T.L and ue(x), u,(x) are some given

positive constants and functions. Equation (1) , which was introduced by
Ball [1], describes the behavior of a strongly damped extensible beam.
The questions of construction and investigation of numerical methods for
equation (1) are dealt with in [2]-[3]. For approximate solution of
problem (1), (2) with respect to the spatial variable we used the Galerkin
method, the accuracy of which is estimated. For approximate solution of
the above-mentioned problem we form the program. The program is
examined with testing problem. Several numerical experiments gave the
satisfactory results
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HNPUMEHEHUE MATEMATHYECKOI'O MOJAEJINPOBAHUSA
IIPU TIOUCKAX HE®THU U TA3A

T. IIunxenaypu
I'py3unckuil yausepcuteT uM.Cearoro Anapes Ilepso3BanHoro
[Matpuapuectsa ['py3uun
ptamriko@yahoo.com

PacmoTpeHsl mpoOsieMbl MaTeMaTH4eCKOTO MOJICIMPOBAHUS paspa-
OOTKHM HE(PTIHBIX M Ta30BbIX MECTOPOXKJICHUN B O1m3u TOmmncH.

Teopust aHanmuza 1 00paboTku (QU3MYECKUX NTAHHBIX Oa3WpyeTcs Ha
MaTeMaTHYECKHX MOJEISIX COOTBETCTBYIOIIMX (HU3MYECKHX HOJNEH |
¢u3MUecKux  MpOLEecCcOB, HAa  OCHOBE  KOTOPBIX  CO3/AIOTCS
MaTeMaTH4YeCKue MoJenu curHajioB. C TOMOIIBI0 MaTeMaTHYeCKHX
MOJIETIEN UMEETCs] BO3MOXHOCTh ONHCHIBATH CBOMCTBA CUTHAJIOB. 3HaHME
MaTEeMaTHYECKUX Mozenen CUTHAJIOB JTaeT BO3MO>KHOCTb
KJIAaCCU(HUIMPOBATh MX IO PAa3NUYHBIM NPHU3HAKAM, XapaKTEPHBIM IS
TOTO WJIM WHOTO THIA MOJENEH. pe3yabTaThl U3MEPEHHI paCMOTPEHO Ha
npuMepe TeopU3HMUECKHX JAaHHBIX. [lox reou3HYEecKUM IoJieM
MOHUMAIOT  KaKkOW-mMOO  (QU3MUECKOW  BEIMYMHBI  CO3/1aBaeMoe
TCOJIOTUIECKUM  OOBEKTOM HJIM  T'eOJOTMYECKOM  CTPYKTYpoil B
npoctpancTBe. B mpocreiimeM ciaydyae reodu3nyeckuil CHTHajl - 3TO
HW3MEHEHUE KakoW-mubo cocTaBisiomeld reor3nyeckoro mMojs, T.e.
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CeueHHe IOoJI1 MO OJHOMY M3 apryMeHToB. ['eodusuyeckuM MOIsIM B
OTPENENICHHBIX  YCIOBHSAX  HMX  PErUCTPallid  COOTBETCTBYIOT
OTpe/IeTICHHbIE MaTEMaTHYECKHE MOJIENIN CUTHAJIOB.

Jnst pemieHus: MOCTABICHHOM 3aiayd ObUTM HEOOXOOMMBI CIIEAYIOIINE
WCCIIEIOBAHHUS:

Pa3zpaboTtka ¢yHIaMEHTaIbHBIX OCHOB U MPUMEHEHHE MAaTEeMaTHIECKOTO
MOJICJIMPOBAHMS TP TOUCKaX HEPTH U rasa,

e PesynbTarhl HccIeI0OBaHUN OTYYEHBI YUCIEHHBIMH METOIaMHU
MaTeMaTHYECKOTO MOICTIMPOBAHHS C MCTIOIH30BAHUEM
COBpPEMEHHBIX MMPOTPaMM M KOMITBIOTEPHOHN TEXHHKH;

e AHanM3UPYIOTCS COBPEMEHHBIN ONBIT IPUMEHEHUS U
TEOPETUYECKUE HCCICAOBAHNS BHEPTAHBIX U T'a30BBIX B TUIACTSIX.

e JlocTOBEpHOCTD MOMyYEHHBIX PE3YIHTATOB TIOITBEPIKICHA
CPaBHEHHEM pPEe3yJbTaTOB PacueTOB U AKCIIEPUMEHTA.

[Ipu BBITONTHEHWM pPa0OTHI TPUMEHSUICS  TPOTPAMMHBIN TPOAYKT,
KOTOPBI o0ecrieuni HaAe)KHOCTh W KOPPEKTHOCTh  BBIOPAHHBIX
aJTOPUTMOB U MaTeMaTHYECKOI'0O arrmapara B LEJIOM.
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dmdgbBobomgol o@ os@OLgdMdl o3 3GmRZoeols gOmo LobEgds
Omdgeroi  0dbgdbmes  5@0sMgd o ©g-RsJBm  LRSbsMEsw,
@53 0dol dobodbgdgaos  GMd, od  dods@mnyagdom oA
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330 ggoms o 5@ badygdomms  [o@dsdmgs  o® ool
doobgrmgdyeno sdoggodygobgdgen §9d@ogmsb.

dobligbgdsdo  aoblognm@dgdyao  yy@dopegds  gmdmds
b9dmblgbgdyemo 3GmgBomols 3GOMa@sdygao  YbOYbggaymgols
90 gH0 360dgbgenmgsb bofoal, dggobgosms Loli@gdsl.

K PASPABOTKE JJUCTAHIIMOHHOM TPEHUHI OBO-
COPEBHOBATEJIbHOM CUCTEMBI

I'. KoGyaanse
I'py3unckuit yausepcutet uM.Cearoro Anjpest [lepo3BaHHoOTrO
[Marpuaprectsa I'py3un, machakhela74@gmail.com

AKTyalmbHOCTh ~ CO3JaHUSI  CHUCTEM, TMpEAHA3HAYCHHBIX  JUIS
OpraHM3allid TPEHWHTOB M COPEBHOBAaHWI II0 MPOTPAMMHPOBAHUIO,
MTOATBEPIKIACTCS HATMYHEM OOJBIIOTO KOJUYECTBA CHCTEM MOIOOHOTO
npouiIsl, KOTOPhIC, KaK MPaBII0, QYHKITHOHUPYIOT HE3aBUCUMO APYT OT
opyra u o0ecredrBaloT MPOBEICHWE TPEHWHTOB M COPEBHOBAHWA Ha
OCHOBE pa3IMYHBIX TMPaBWJI W CIIEHApPHEB. B HaCTOAIINMII MOMEHT HET
OJIHOM CHCTEMBbI, KOTOpas Morjia Obl OBbITh NMPU3HAHA CTAHIAPTOM Je-
(hakTo, YTO CBUICTEILCTBYET O TOM, YTO MCCIICAOBAHUSI U PabOTHI B TOM
HaIpaBIIEHUH €IIle JTAJIEKH OT 3aBEPIICHUS.

B nmoxmane ocoboe BHUMaHHE yneisieTcss BaKHEUIeW COCTaBHOM
YacTH MPOrPaMMHOIO OOECIEUYEHHUs BBINICYIOMSHYTOr0 mnpoduias —
OLIEHOYHOM CHUCTEME.
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300MRIBOL JLoB@0NHM 35G3ROL S3BMBSBGNBISIR0
LOLBIS

%. Jmbensdgl, o. g9935603g0em0, @. dglgewos’
lndognoliol Labgedfogem 46039 Lodgdo, SLmbydols

Lobgerdfogm 9bogg@lodgdo

L 0bgm®dsigoygmo gbog@mnbmgdol gomgan yzgmsdy 9uem
360d3bgermgob 3GOMd@gdol Loobgm®dsizom LobEgdgbol wsozgs
s@obiobj0Mgdgmo  (gomdolbogeb. o3  dobboli  Jobow(ggow
5930 gogeos  dmgobobmm  Lob@gdsdo  dgdmlgeol  ©EML
dmdbdo®gdgmols 0096305035300 ©S 590 gb@B0%R03>(300.
Loli@gdols dedbdo®gdeools 0096305035300 bodbogls
dmdbdo@gogroliomgols 9bogo@y®o 000963050 35BAMAL
dobodgosl, beogaom > gbBH0B0 (30 Foddmopaqbls
dmdbdo®gdemols LoliGgdsdo dgdmlgemol @AM Fo@dmeygbogno
00gbB0gogoGM®ol  dgdm§dgdsls s dobo  bodwgommdols
oEsLRYOJOS. >9mgbBHoxooioobsmgols ‘dgodgn gdo
2>dmgoggbmm bbgowolbgs  Lodygsangdgdo, doom  deo@ols
dmdbdo@gdgols domdgB®oyeo 3oM5dgBMgdo3, dopa®sd gl
Y3905y 39803920 gd e Lol gdsls Fomdmoaqbls
dmdbdo@gogols >79mgbGogogsiEools 3s@menydo LolEgds. sdol
dobgbos ol, AMI wogol doGm@udo LobEgds >@ dmombmgl
5353 gd0m  535MoG YO Lodgogmgdgol s ol dogrosh
do@Bogo s@lsddganos dmdbdo®gdamobsmgols.

2. ©5330L 3s@meydo  LolGgdol gybjaombomgdol wO™L
Lodo®ms  gmggaro  sbogno  dmdbdo@gdanolomgol  dgodbols
350m@o0  ©s  3593bogbml  Jmdbdo®gdgenl o sa®gmgy,
Lol@Bgdodo  ygmggawo  dgbgarol ©@ml  dmdbdo@gdgends
3592 bogbmls 3oMMmED0 Loli@gdsls 590 gb@Boxgogszool
30m39gO0l  gobsgangansw.  sligm Ml dgbsdangdgaos
3o@menols  Jlgaosb do@oiEgds. 0dolbomgol, ™I ©sgo3gom
3o0meno  Jbgenosh  do@ogdolsgsb, s@OLYOMOL  ®m@o  be.
306 3ga0o0, 3o835hbegls oby@ o sbo, Omdgools
Lodygogbomsi dnbegds 3o@maols goigams dmdbdomgdgabs
s Lol@gdsl dm@ol s dgmdyg, SoGmengdols gowsolbsgdoe
25dmg0ggbmm  @os  s@bo,  dog@od  3oMME0  o053(3gM
sdog@ygmo Loboom.
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3. 03 3Gmbangdol goolod@gmsm sagdygeo 0bs 3s@magdols
25330l 533 mdsGobgdygeo  LolFgds, Gmdgeoi  Ybeyb-
392094mxgl dmdbdodgdomolongol x g ds@meol g9bg@s30sl
Mb-@s0b Ggg0ddo s gdgy dob glog@mbem asws3gdsl @os
stbgodols Lodygoggdoom.

4. sbgmo LobEgdol glodbganse asdmygbgdygemo ogm  @os
obogdosbo  3@03Gma®oxgools  m@o, bsodgoem  seraym@omndo,
©0g0-3gedsbols Lgdoby oxndbgdya byendmg@ols s RSA-
L. 030™IsGobgdymmo  LolRgds  9bOybggegmals  Gmamag
boowgbGoxogs@om  3s®meols  dgJdbols  sbogn  dedbds-
Mgo9emsb, obggg  a®o3399o  @Omol  dgdrogy  3s@maols
2odm3gesl, 53obmob do@menls asdm0dydoggdl mgom LoliGgds
©s 5@ dmdbdomgdgaro, G553 ogy ROM bOOlL Js@meols
b50dgEMmMbsL.

5. Lob@gds  9bOYbggerygmxazl  sa@gmgg 0dsl, @md  dmd-
bdomgdganl o@ olbkoMwgl gmggao d0dos®mgol @Ml 3s®m-
ol bgansbogno godmygbgds. gl Jow{gumo odbs  Lglools gob-
Lol  @gdbmenmyools godmygbgdom. @mwgbsi JmIbds®gdgeno
5390096l 353d0@L  LolBgdslmsb, Lol gds obsbogl 3s@meanls
s dmdbdo@gdbaol 0bgm®dozosl oM 33990 MMols gobdsog-
emdsdo  (bgbools  gobdsgarmdsdo), beam  LolEgds dmdbds-
@909l 5Fgwol  Lgbool o0gbBogogs@m®l. sdo@dmd dm3g-
dgao  Lgbool  aobdogermdbdsdo  LobiEgdslmsb  ymggano  do-
do@mgol @AMl dmdbdo@gdgemo s3bogbols s@s mogol do®mels,
oM5dg  Lgbools  ogbBogogo@dm@dl.  LolBgds o3  owgbdo-
3035¢M@0l Lsdygoagdom dmdgdbols dmdbdo®gdeol 3s@manls
> 5AMYOl  dmdbdo@gdaol  syymgbBoazogoools  dmIbds®go-
gologob dgydhbggansw. oy dmdbdo®gdgero dmombemgl bglbool
2593900, ob 3oM3399o AMOL  2obdogmmdsdo smod  do-
do@mogl Lobigdsl, d5Tob LoliGgds Fodgmols @mam® 3 Lolidg-
dodo  dgbobyyan  0bxgm@dozosl,  Sbggg  Lgbool  ogb@o-
Q0goBdma0l. slgmo Ugdol aodmygbgds o3306H90L  Is@meols
JOogomxg@o  googdol  @os  s@bgdol  Lsdygsagbom  ©s
3o@m@ag@o LobEgds bpgds yge®m Lbsodgom.

C
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ABTOMATHU3UPOBAHHAS CUCTEMA BE30OITACHOI'O
OBMEHA ITAPOJISIMHA

3. Kounanse!, A. lenepanumsuiu, JI. Becenns®
'Tounucckmii ['ocynapcTBeHHblii Y HUBEpCUTET
3 Cyxymckuii ['0Cy1apCTBEHHBIN Y HUBEPCHTET

1. TIpoGaema 3amuThl OT HECAHKITMPOBAHHOTO JIOCTYIIA SIBIISIETCS] OJTHON
W3 BXKHEHIMUX TpH oOecrieueHnH WH(HOPMAITMOHHON 0e301MacHOCTH
AaBTOMATHU3UPOBAaHHBIX  CHCTEM  00paboTku  uHpopmanuu. s
JOOCTIDKEHHSI 3TOM Ielu HeOOXOAMMO MPOBECTH HACHTH(QHKALUIO M
ayTeHTU(UKAIUIO TIONB30BATENsl Tepell ero BXoIoM B cucremy. Ilon
WACHTU(QHUKALMEH TPUHATO TMOPHUMATh IPHCBOCHUE TOJH30BATEISIM
YHHUKaJHBIX HJCHTU(PHUKATOPOB, a ayTCHTU(HKAIUS B CBOIO OYepelb
MMOHMMAeTCSl  Kak  MpOBEpKa  TNPUHAMISKHOCTH  IOJIB30BATEIIO
MPEeNbSBICHHOTO WM WACHTU(GUKATOpa W TONATBEPKICHHE €ro
nojyuHHOCTH. [Iyisi ayTeHTH(UKAaUK MOXKHO HCIIOJIb30BAaTh pa3HbIE
napamMeTphl, CBSI3aHHBIC C MOJB30BATENIEM BKIIOUYasl U OMOMETPUYECKHUE,
HO cerogHs HamOoJiee pacHpoCTpaHeHa MapoJibHas  CHUCTEMa
ayTeHTU(UKAIMY, YTO MOXXHO OOBSCHHTH TEM, YTO 3Ta CHUCTEMa He
TpeOyeT NOMOMHUTEECNIbHBIX allapaTHBIX CPEACTB U BMECTE C TEM OHa
TPaIUITUOHHON U JIETKO BOCIIPUPHUMAETCS TI0JIH30BATEIIEM.

2. Hcnonp3oBanne MapoibHONH  CHCTEMBI  3allUTHl  JIOCTyHa
MOJIpa3yMeBaeT CO3JaHHue Il KaXJIOro TII0JIb30BATENs YHHKAIBLHOTO
MapoJisi ¥ MOTOM PacChUIKY 3THX Mapolied monb3oBarernsM. Kpome satoro
TMIOJIE30BATEIN TIEepe]] KaXJbIM BXOJOM B CHCTEMY OOBsI3aH NPEIbSIBUTH
STOT MapoJib CHCTEME JJIsl BXoAa B cucTeMy. llpu mepenade maposis B
CeTH BO3HUKAET BO3MOXKHOCTBH €r0 TepexBaTra HapYIIUTETyM, KOTOPBIHA
MOJKET MCTIONB30BATh €T0 JUIsi HECAHKIMPOBAHHOTO JOCTYIIA B CHCTEMY.
UroObl 3alIUTUTH MapoJib OT IMEepexBaTa B CETH BO3MOXKHBI JIBE IYTH.
[lepenaBaTe Tapojib MO 3AIUINEHHBIM KaHalaM CBSI3bI M BTOPOE -
WCTIONB30BaTh HE3alUIICHHHBIC KaHajiW, HO IepeAaBaTh Iapoiibl B
3amr(ppoBaHHOM B BHJE.

3. Jlns pemeHus 3TOH mpoOiaemMbl ObUTa CO3MaHa aBTOMATH3UPOBAHHAS
crucreMa oOMEHa MapoJisiMH, KoTopasi 00ecredrBaeT reHepauno Iapos
B OH-TauH pEXHME IJIi HOBOTO TIOJIb30BATENS, a TaKkKe Iepenady
napoJieil Mo OTKPHITHIM KaHaIaM B 3aIIU(QPOBAHHOM BHJIE.

3. Jiia co3maHusl CHCTEMBI HCIIONB3YIOTCS alTOpPUTM MH(ppOBOH
MOJNKMCHl HAa OCHOBE cxeMbl Jndu-XenbMaHa U aaroput™M muppoBaHUs
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RSA. ABromartu3upoBaHHas CHCTeMa OOECICUMBAaET KaK CO3J[aHUEC
napoJisi JAJi1 HOBOIO IIOJIB30BATENId TaK M CMEHY Mapoyiedl Uil Bcex
MOJIH30BATENICH TMOCJIE HEKOTOPOro HWHTEpBana BpeMeHu. llpu sTom
Mapojib CO3JaeT camMa CHUCTeMa a HEe TMOJb30BaTed, 4YTO SBISETCS
rapaHTHEe HaJeKHOCTH Naposl.

5. B cucreme 3anmokeH TakKe MEXaHHU3M, IMPUMEHEHHE KOTOpPOro
YMCHBIIIAET HEOOXOMUMOCTh KaXIBI pa3 MPU BXOAEC B CHCTEMY
MPEenbSBIATh IMapoib. OJTO JOCTHTaeTcs 3a CYeT MPHUMEHEHUs
TEXHOJIOTHEW OTKpBITHS ceccnid. CyTh 3aKIIIOYaeTcss B CIEAYIOIIEM:
MOCJIE YCTAHOBJICHUS CBSI3M MEXAY MOJB30BaEIEM M CUCTEMOM, cucTeMa
XpPaHUT TMAapoJib B TEYCHUH HEKOTOPOrO0 BPEMEHU U IOJIH30BATEIIO
mocuiiaeT uaeHTuuKaTop ceccuit. Torma mpu kaxmom oOpameHuu K
CUCTEME B TEYEHUU CECCUM, TMOJb30BaTEN IOCHJIAET HE Mapoib, a
uaeTH(GUKATOp CECCHil, a CUCTEMa IO 3TOMY HICHTU(PUKATOPY HAXOIMT
mapoib W MPOBOAWUT ayTeHTH(UWKanuio. Ecnm mosi3oBarenh 3aKphIBacT
CECCHIO, MJIM B TEUEHUHN HEKOTOPOTO BPeMEHH OOIbIe He 00pamaeTcs K
CHUCTEME, CHCTEMa 3aKphIBACT CECCHI0 W YIpPa3IHSET UIACHTH(UKATOD.
[IpuMeHeHnne Takoi ceccuii yMeHbIIaeT HEOOXOTUMOCTh MHOTOKPaTHON
nepeAadyd Mmaposisi MO OTKPBITHIM KaHajdaM U IOBBIAET HAAECKHOCTh
MapOJIbHON CUCTEMBI.

LMG0ORIH RS I3M6MBN3Id LOLBIFISEO
3530)30L 8boAROFIGOL J0RAZ IGO0 30KRdMBOL FILOLId

3. P@Ebdo
b. 39bbganodgoaols yodmmgmomo domgds@ogzol obbEody@do

obbograaos dodmgols 9O»M-9M00 do®oms©o
@9bgALol - 06gm®Isi300L 2obioMagzol 3OMdegds LmEosgy®
©5 g30bmdogy®d Lol gdgddo.

‘dgdem@sboanos Logbmd@ogo sMols 9OH®0560
0bgm@dsgoygeo  Logdogol  3bgds,  @mam®E  ds®mgols
dbo@sdkg®o ao®gdmbo, @mImols sOLYoMdsE 2obsdoMmmdgdls
06gm®dogogmo  @gby@lLol  29235bmdogd  ogMmggdsl, 9b-
@9b39egmxas  dob bo@olibl, ©sd9doggdoll  @@Omomo  dsbo-
Losmgdagdolis s  @o@gdyagdols d0bodobozosl, 0bgm@dsio-

134



9o bogogdols  aodkgzo®goemdsl, 9FygdomImdolo  dosdog-
@960l demdeosls.

Logbemd@ogo sMols 06x8mAI>30800 Log@ 0l
LAOYJHDOS  gonodwgds dobo  gobbmgsmgdygeo  dJmgaols
bogydggebyg. mgom 0bgm®dszoygmo Agly@bol  ©sa®mggds
s  M39053 0o dmbs3gdgdol BodHogn® ©s LE®sE a0
06xm®ds305do 3o5ggobs,  [o@dmeagboaos  Gmama 3
396J3ombsgnygdo  0g@s@Jools  Loggebdm  Fg@@omgdbdo  [od-
dmJdbogno LAsAoLA0ZO0 dmbsgdgdols dggdgdol, dgbsbgobs
> 53y doggools 30mi3gLgdols gOmmdamomds.

dmboigdms  @odydaggdols  dgdobobdols  BmJbognmds
25b30MMbgdyamos 3O @53Ye0-535G 5@ YA 00 350 gdml

LHOYJH9Gom, GmdgmoE  oymPomos  Gadwgbody  gublio-

Mbsgny® 3033 g Lo, a53 Lodygoagdsls oden 931
Jmdbdo®gdgenl  sogmb asdmygbgdomo sdmzsbgdo 3OMy@sdols-

Aol hodggol aomgdy.

oL@ gdsdo 3omgoa@oli{obgdyaos 939353 do@ols

Jopgaro®gdols  dgobobdoz, gows(ggdomgdol dowgdobs o
ddoMmggee  bgdmJdgogdsdo  s@lgdyen  [obss@dwgamdoms

33er 930l dobboo.

OB OJIHOM MNOJXOJE K UH®OPMALIMOHHOM
MOJIEP’KKE YIIPABJIEHMS B
COLIUAJILHO-9KOHOMMYECKHUX CUCTEMAX

I'. T'sioHTH
WNuctutyT Beiuncaurensnoit Matematuku uM. H. Mycxenumsunu

PaccmarpuBaetcs npoGiieMa BeJileHHS HHPOPMAIIMOHHOTO pecypca,
KaKk OCHOBBI TPUHATHS pEUIEHHWH B COLMAIbHO-3KOHOMHYECKUX
CHUCTEMaX YIIPABIICHUS.

BBoauTcs moHsATHE enWHOrO MH()OPMAIIMOHHOTO IPOCTPAHCTBA
MIOJEPKKY YTIPABICHUSI CUCTEMOM, KaK Cpefbl, B KOTOPOM OOECIIeueHO
MOCTETNIEHHOE HAaKOIUIEHHEe MH(OPMALMOHHOTO pecypca, rapaHTHPOBaHO
€ro KauyecTBO, MUHMMM3ALUs BPEMEHHBIX U JICHEKHBIX 3aTpaT, CTUpaHHe
BEJIOMCTBEHHBIX 0aphepOB, 0003PHUMOCTh TTOTOKOB HH(OPMAIINY;
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[loctpoena Momenb MpeAMETHOHW  CpeAbl,  ONpeAessIomas
CTPYKTYpY €€ HH()OPMaMOHHOTO IPOCTPAHTBA.

Hakomnenne  wHpOpManmmoHHOTO  pecypca B CIUHOM
WHPOPMALMOHHOM TPOCTPAHCTBE paccMaTpUBAeTCs Kak pe3yibTar
cOopa, XpaHCHHUSI W OOpabOTKH ITaHHBIX CTATUCTHYECKOTO XapakKTepa,
BO3HUKAIOIMX B (YHKIMOHAIBHBIX TOYKaX INpeaMeTHOH cpenasl. OHO
CIIy’)KUT  CPEICTBOM IpeoOpa3oBaHMsl OMNEPATUBHBIX JaHHBIX B
TaKTHYECKYI0 M CTPATEIMYecKylo MH()OPMALHUIO IS HeNeil MOoAIep:KKU
yTIpaBJICHUSL.

YHHUBepcanbHOCTh 00pabOTKM o0ecreurnBaeTcs MPOrPaMMHO-
anmapaTHOW cpenod, pa3OMTOM Ha HECKONBKO (YHKIMOHAIBHBIX
KOMIUIEKCOB, TTO3BOJIAIOMINX MOJIB30BATEII0 CTPOUTH CBOHM MPUIIOKCHUS
0e3 BMeNIaTeq5CTBa MPOrpaMMHCTa.

Cucrema naeT BO3MOYKHOCTh OCYIIECTBUTH BUPTYaJbHBIA ITHKII
oOpaTHOW CBS3M C HCCIICOBAaHHEM IPOTHBOPEYMBOCTH B IPUHITHH
pEeUICHUH U YIPaBISIOMUX BO3ICUCTBUSIX.

063MA3>CO0L BNBO3IG() >ALOL FILOLId

%. gogdodyg
bogm 39Lbgerodgoaols yodmmgmomo domgds@ogzols
0bLBoGYEo

dmbligbgdsdo  aobobogrgds  dbm@me  0bgm®dsiools
‘dgbobgols 3obmbgdo.
>0gb0‘dbmm 06gm®Is>300l aos(39d0l OO

aodmboligangemgdo  (ygomo  XYy-om, Lowoz X —  Fyodob

2odmbaligen ganos, Y — dodgdols yodmbslgem geno.
0bgm@do00l  3gmomgds,  obyy  gowsdgdol s dodwgdols

9D0009H0 0bRm@Is300
J=3(0y) =300~ 3,00 =505, (x).

Lowo J(X)— Loggmado 0bgm@dsgoss X godmboligmgan by

s J,(X) = 30003000 0bgmGIsz0ss X godmbalgmgmols,

Gm@Es  gbmdogmos Yy gedmlsligangano. S(X) o S,(X)
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2obglobmgdganmdgdos,  oby  gbGGM30gdo  osdigdol o
dodmgdols godmloligengengdols dglodsdols.

bOygmo ©oxg®gbiosmo gbd@minolngol ©sofg®gds dgdmgy-
boo®ow

A 0] -
dJ =300 )dS( )+ S0 )dS (X) . bowog

o al
oS(x) 05, (x)
06gmOI>300bngols dodog@mbosbo  H, =J(X,y)+J,(X).
030 (oddmoabgl Oy 0bgm@dsizosl s @oash doli'do
gbowo o6 dgoll wA™, dobo Foddmgdyemo GOm0 0dbgds
byyaool oo, gl 3o doagomomgdl 0bgm@dsizool dgbsbgols
3obmbby.
06mAd>300L 033y bols dgbobgols 3obmbol  @slisd@ go-
(390 oE 35dMg0ggbmm moa@sbgosbo, GmIgamoi  slg wso(g-
@gds: Ly =S, () =S(x)—J(X,y).
dobgoboanmo  3ogdo@ol s@bTdo  0bgm@Isi00l  wodsbob-
x 900l dgogaoe & globdygmm J30Mg Ao@osyomgds ©s
Jmgombmgmo  @sa®@sbigol  gubdios oMbyl giggeo. L,
396J300L (33mo@gds JMM@EobsBol glslegmm giemom gdols

OO, OTUTEN Lohomg @hgos YLD JE00

AL, = oL, oL
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e——, LlLowor d asmosaonengdss 39d0baols
ad ad Qo3 OO0 39009

dobdogoom. o ob

bgdoldog@oo, AL; =0 dmobmgbs

930358096 g0 =0. gl Bodmaoi sbgs, @sEaobh
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oL,
aod
EoaMobgosbo  Gmenos S;(X)-0b @ 0go  Fodmowyqbls
306900390  9bgdgosl, Lowsi 300mbdol  mobsbdoe  Lohomyg

JBIRIR0S
09 3593094966, o3 M5bgoobols 3obBMEgbdsls
da, o, =0, R dols LohJo® J
NN - 250033990l Lohfomgs, dogsgom
dt R od Qo3 aRINIGH] J 3o
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oL
oliggbodwyg, MmI ggJBmOgmo Lowowy Pza—F\j ded@omdols

Oml  @bgds  gagegeo.  39Jdmeao P Fo®dmopagbls
0683m® o300l 0339 ll. @sa®obgosbol gooxng@gbiosggdom

3090 MO!m P=JR, ULswpsg J -0bgm@dsizools Isbiss -
06g3m@ds300l Jg3(339e0mds 0bgm@Isioyga [o®dmbs Jdbdo.

O ®PU3NYECKON CYIIHOCTA UH®OPMAIIUN

3. Kunmnase
NuctutyT BeruncnurensHoi Marematuku uM. H. Mycxenumsuinu

[Ipennaraemass paGoTa NOCBSIIEHA MOMNBITKE J0KA3aTEIbCTBA
CTpaBeIJIMBOCTH 3aKOHA COXPaHEHUs WHPOPMAIUH.

WUsmenenne  wmHDOpManmmu — wim  B3auMHas — wH(pOpManys
nepenaTyrka ¥ NpUEMHHKA PEICTABICHA B BUIE

J=J(%y)=3(x)=J,(x) =S(x) - S,(x),
rie J(X) — coberBennas unopmanms Ha ucxone X, @ J, (X) - ycnosnas

nH(pOopMaIUs Ha UCXO/E X, KOTlla n3BecTHa nHpopmarws ucxona y. [lpu
sToM, S(X) u Sy(X)— HEOTPEAENICHHOCTH WM SHTPONHH Ha BBIXOJaX

COOTBETCTBEHHO IepelaTuiKa U PUEMHHUKA.
B otux ycioBuax TOAHBIA  audQepeHIiuan  nepenaHHou
WH(POPMAITUH 3aITUCHIBACTCS B BUJIC

od oJ
dJ = F(X)dS(X) —mdsy(X).

IIpu s3TOM
ol al
aS(x)  0S,(x)
T"amunbpTOHMAH JJIs1 I/IH(I)OpMaLII/II/I mpeacCTaBJICH B BUC
H, =J(Xy)+J,(x).

HOHy‘lGHHOC COOTHOLICHUE  MPEACTABIIACT coboif IMOJIHYTO
HHq)OpMaHHm, 1 IMOCKOJIbKY OHO HC 3aBUCHUT, B ABHOM BHUJAC, OT BpEMCHHU
TO KaK U JJIs1 BBIPAXKCHUSA TOJTHOU OHEpPruu, €€ NnNporn3BoaHaA 110 BPEMCHU
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OyJIeT paBHa HYyJIO, YTO YKa3blBaeT Ha CIIPAaBEUIMBOCTh 3aKOHA
coXpaHEeHHUS HHHOPMATIHH.

Jns  nmokazarenbCcTBa  CHIPABEJIMBOCTA  3aKOHA  COXPAHCHHS
HUMITyJIbca UH(GOPMAIUH, PACCMOTPUM OECKOHEYHO MAJIOE TIEPEMEIICHUC
WHPOpPMAIIUK €, BBI3BAHHOEC TOMEXaMH BO BpeMs €€ IMepeiadyd I10
KaHaJIaM CBSI3H.

Oynkius Jlarpanka Juist “HOOPMAIUU UMEST BUJIL:

Ly = Sy(x) = S(X)_S(X! y)!

H3meneHue q)yHKHI/II/I 3a4acTCs BBIPAKCHHUEM

oL oL
SL,;=6S (X)=—L=¢—2,
! =50 =
roe d — mepememieHue TO paccTosHHIO XeMmMuHTa. IloTpebyem

HemsMeHHocTH Jlarpamxunana wHpopMamuu. B Bumy TOrOo, 9to £ —
IpOU3BONIbHAS BenMunHa, To fomymenune OL; =0  skBuBaneHTHO

oL,
cootHommennio —— = 0.

od
Hcnons3ys ypaBHeHue Jlarpanxa
daJ, oL,
dt OR od

LJ

IPHUXOIMM K BBIBOJAY, YTO BEKTOpHas BeinunHa P = ocTaeTcs
HEM3MEHHOM, IpUYeM BEKTOp P — sBisieTcss MMITy IbcOM MH(pOPMAIHH, a
R — ckopocTh nepenaun nHGOpMAIMK IO KaHATaM CBSI3H.

[MpomuddepennnpoBaB Beipaxkenue Jlarpamka, MoxyduM SIBHBIA BUIT
T UMITyJibca nHpopmanuu- P = JR.
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A NOTE ON THREE PROGRAMMING PARADIGMS

N.V. Shilov
Ershov Institute of Informatics Systems, Novosibirsk, Russia
E-mail: shilov@iis.nsk.su

This paper is about a puzzle to be solved in three programming
paradigms: logic, functional and imperative. It can be considered as a
case study of algorithm inversion, since we start with logic algorithm,
that answers the question “Is balancing M times sufficient for detecting
the fake coin?”, and finishes with imperative algorithm, that effectively
computes the minimal number of balancing that is sufficient for
detection the fake; functional paradigm is used for developing an
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intermediate functional algorithm that also computes the minimal
number of balancing, but inefficiently. (Basically, the efficient
imperative algorithm is a “lazy memoization” of the functional one.)
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JIACKPETHASI TUMHENHASI MATEMATHYECKAS MOJEJ/Ib
NHOOPMAIIMOHHOU BONHDBI

T. . Ynnauasa, H. I'. Kepecenunze
CyxyMcCKHi TOCYJapCTBEHHBIH YHUBEPCHTET,
I'py3uncknit yausepcuret uM. CB. Aunpest [lepBozBanHOTO pu
[Marpuapmectse ['py3uun
temo_chilachava@yahoo.com, tvn@caucasus.net

B coBpemenHoM BceoOmeM MH(GOPMAIIMOHHOM TIOJIE, HOBBIM BHAOM
MPOTHBOOOPCTBA MEXKIY AHTarOHUCTUYECKUMH CTPYKTYpaMu CTajlo
WH(OPMAITMOHHOE TPOTUBOCTOSIHAE, KOTOPOE COTJIACHO OIIEHKaM
CHELUAIUCTOB, N0 3((EKTUBHOCTH HUYEM HE YCTYMaeT SACPHOMY.
Co0TBETCTBEHHO aKTyaJbHOU CTaHOBUTCS HCCIIeJOBaHNE
nHpopmarmonHoit BorHel (MB) martemartmueckumu Moxaensmu (MM).
[Tox VB, B ocHOBHOM mofjpazyMeBaeTcst 00pr0a MEeXIy TocyIapcTBaMu
C HCIOJIb30BAHUEM HCKIIIOYUTENBHO WH(POPMALMOHHOTO apceHana, T.e.
WHPOPMALMOHHBIX TEXHOJOTHH, Oa3HPYIOMIMXCS HA MPOMBIIUICHHOM
MIPOM3BOJCTBE, PACIPOCTPAHEHHH W HAaBSA3BIBAHUU WHGOPMAITUH.

B naHHO# paboTe, coOrjJacHO HaMW paHEEe pPa3BUTOIO HOBOTO
HanpaBieHus: Teopun B, B KOTOpOH MPOTHBOOOPCTBO MEXAY IBYMS
rocyJapcTBamu, 00BeMHEHUSIMU ~ TOCYZapCTB, MOIHBIMU
SKOHOMHUYECKUMU CTPYKTypaMu (KOHCOPITUYMBI), BENIETCS
LIEJICHAIIPABJICHHOW  Jie3uH(opMaIiel, TponaraHjaol  cpeicTBaMu
MaccoBoil mH(popmanuu (IIIEKTPOHHASI M TiedaTHas mpecca, VHTEpHET),
moctpoeHa obmas auckperHas nmHeiiHas MM HIB. MM yuuTeiBaer
Clly4ail TPOTUBOOOPCTBA, KaK PAaBHOMOIIHBIX OOBEAMHEHUH, TakK U
CHJIBHO PasHALIIXCS.

B kauecTtBe TpeThel CTOPOHBI B  MPOLECCE  BBICTYHAOT
MexayHapoansle opranuzanuu (MO) (OOH, OBCE, EC, BTO u T1.1.),
YCHJIUSL KOTOPBIX HallpaBlieHbl Ha CHSITHE HANpSHKEHHOCTH MEXIY
AHTarOHMCTUYECKMMH IOCyJapcTBaMH, CTOpOHaMH U Ipekpamienue VB.
B kauectBe HMCKOMBIX (YHKOMHA B3ATHI KOJWYeCcTBa HH(pOpManuidl B
JIAHHBIA JTUCKPETHBIM MOMEHT BPEMEHH, CACIAHHBIX KaXKJIOW U3 CTOPOH,
CIOCOOCTBYIOIIMX JAOCTIKEHUIO LIeJel, BHIOpaHHBIM
cTparerusaM. B gacTHOM ciydae, paccMOTpeHa MOJAEIb UTHOPHUPOBAHUS
HPOTHUBOIIOIOKHOMN CTOpPOHBI, IpH KOTOpOI Kaxkaast
MIPOTHBOOOPCTBYIONIAS CTOPOHA OJWHAKOBEIMH Temmamu Beaer MB u
pearupyeT Ha npusbiBel MO. B cBoro e ouepenp, TpEThsl CTOPOHA, HE
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NpEeANpUHSBILNAs TPEBEHTUBHBIX NEUCTBUM, NUIIL Nocie Hayana UB,
PaBHOMEpPHO pearupyer Ha HMHTCHCHBHOCTb WH(OPMALMOHHBIX aTak
AHTarOHUCTUYECKUX CTOPOH.
IlomyueHsl TOYHBIE aHATWUTHUECKHWE pemieHus 3anaun Komm s
CHCTEMBl JIMHEWHBIX pPa3HOCTHBIX YPAaBHEHHH MEpBOrO MOpPsAKa C
MOCTOSIHHBIMU KO3 puuneHTaMu. BBISBICHBI COOTHOIIEHUS MEXIY
KOHCTaHTaMU MOJIENIM U Ha4aJIbHBIMU yCJIOBHSIMU, TIPU KOTOPBIX:
1. AHTaroHHCTHYECKHE CTOPOHBI, HECMOTPSl Ha YBEJINYHMBAOLIMECS
NPU3bIBBL TPETHEH CTOPOHBI, HHTEHCHU(UIHUPYIOT HHGOPMALMOHHBIC
ataku. 2. OgHa W3 aHTarOHMCTUYECKUX CTOPOH, MOJ BO3/AEHCTBHEM
TpeTheil CTOPOHBI, C TEYEHHWEM BpeMeHH, mpekpamaer MB (Bbxon
COOTBETCTBYIOIIEIO PELICHUS] Ha HyNb), B TO BpEMsl Kak Ipyras ee
ycuuBaeT. 3. O0e aHTarOHHCTHYECKHE CTOPOHBI, MOCTE JOCTHUIKECHUS
MaKCUMyMa aKTUBHOCTH, CHIDKAIOT €€ TOJ BO3JECHUCTBUEM TPEThEU
CTOPOHBI, M Yepe3 KOHEYHOE AUCKPETHOE BPEMs, U BOBCE MPEKPALIatOT
nH(OPMAITMOHHBIC aTaKu (BBIXOT penreHuit Ha HYJIb).
B neproMm ciyuyae, cienyer oxxuaarh Tpanchopmanuio B B ropsuytro
¢a3y, BO BTOPOM — OHa MCHEE BEPOSITHA, B TPETHEM XKE — ITO-BUIHMOMY,
OoHa BOBce HckitoueHa. Ilpennaraemas nuckpernas monens VB, kpome
TEOPETUUECKOr0 HHTEpeca HMEeT TaKKe U BaXHOE IPaKTHYECKOoe
3HaueHue. OHa MMO3BOJISIET, HA OCHOBE HAONIOJCHUN M aHAIn3a, YXKe Ha
paHHel cTaaun HMHQOPMALMOHHBIX aTaK, YCTAaHOBUTb WCTHHHBIC
HaMepeHUsl KaKIoW W3 CTOpOH M Xxapakrtep pa3sutus MB. B cBoro xe
ouepens, MO, mpu KemaHUHM, MOTYT TOYEpPIHYTh PEKOMEHJAIUH IO
CTpaTeruy BeleHHsS MH(OPMALMOHHOW MOJUTHKH, Ul BO3IACHCTBHUS Ha
AQHTarOHUCTUYECKUE CTOPOHBI, C 1IeJIbI0 MpeKpameHus umu MB.
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Wnmo30pHOCT, He KOH(PPOHTALIMOHHOIO PA3BHTHS YEJIOBEYSCTBA B
OyIylieM, BO3HHUKIIAS — IIOCJE 3aBEpIICHUs B KOHIIE JIBAJIATOrO BEKa
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«XOJIOAHOM BOWHBI» - OCTPOH (ha3bl MPOTUBOCTOSHUS TOCYNAPCTBEHHBIX
KOaJIMIMH, 00JaJaroIuX aTOMHBIM OpY)XueM, pa3BesHa. IlepBas nexana
HOBOTO CTOJICTHsSI TIOKa3aia, YTO CTpalllHbleé MacIuTaOHble TEpPaKTHl,
MEXTOCYJapCTBEHHbIE BOWHBI M HAIPSDKEHHOCTh B MUPE HE KaHylU B
Jlery. OHH B COBpPEMEHHBIX YCIOBHUIX INPUOOPENH HOBBIE YEPTHI, HA UX
BOOPY)KEHHHM MpeobiajalolluMK CTalyd HOBEWHIIHWE TexXHoloruu. B
YaCTHOCTH, PE3KO YCHJIWIAch poib MH()OPMAIMOHHOTO OOECTeYeHHUs B
BEJICHUY, KaK BOCHHBIX, TaK W JIO BOCHHBIX ICHCTBHI, YKOHOMUYECKHX
SKCHaHCUM U 1p. B COBpeMEHHYIO0 3M0XYy YElIOBEYECTBa, KaK
I00ATBHOTO CETEBOr0 WH(GOPMAIMOHHOTO COOOINECTBA, B BOCHHBIX,
HACOJIOTHYECKHUX, MOIUTHYECKUX W DKOHOMUYECKUX LENIX 3((PEKTHBHO
UCTONB3YIOTCSL JIATEHTHbIE M sABHBIE (OpMBI HMHPOPMALUOHHOIO
BO3/ICUCTBHSA, ITyTEM HaNpaBieHHON MH(QOpMAMK WK Ie3UH(POPMAIHH.
Bce 31u nporieccrl Terneps cTany Ha3blBaTh «MH(POPMAIIMOHHON BOMHO»
(UB), wu ee Havyanm w3y4yaTh HAaydYHO W BBEIM B CBOH apceHan
BOOPY>KEHHBIE CHJIbI U CIIELCITY>KObI Pa3BUTHIX IOCYIaPCTB.

Panee Hamu ObIJIO BBEACHO HOBOE HampaBiieHHe B Teopuu MB -
uccnenoBanue BBeneHus B uncto nHGOPMAMOHHBIME TOTOKAMHU TPU
MOMOIIM  MaTeMmathdyeckux wopeneit (MM). B  manHO# pabore
paccMOTpPEeHO MPOTUBOOOPCTBO aHTATOHUCTUYECKUX CTOPOH CPEICTBAMHU
MaccoBoil mH(opMaluu (3JIEKTPOHHAS M TeuaTHas mpecca, VHTepHET).
[Toctpoena obmas nuHelHas HenpepsiBHas MM auaamuku UB, mexmy
AHTAarOHUCTUYECKNMH CTPYKTYpaMH — TOCYJapCTBaMU, UX KOAIULMAMH,
9KOHOMHUYECKUMH KOHCOpPIMYMaMud M  T.II. Bmecte ¢ Ttewm,
paccMaTpuBacTCd HaNU4W€ W TPETbe CTOPOHBI, KakK IpaBHIIO,
MexayHaponHout opranmsammu (OOH, OBCE, EC, BTO wu Tt1.1.),
NIPpU3BAHHON CBOEH AaKTUBHOCTBIO CHU3UTH Hakan VB. B kauectse
WCKOMBIX (DYHKIMI B3ATHI KOJMYECTBA WHPOPMAIMA B JaHHBIH MOMEHT
BPEMEHH, CHCNAHHBIX KaXIOW M3 CTOPOH, CIIOCOOCTBYIOLIMX
JNOCTIDKEHHIO Tiesieli, BBIOpaHHBIM cTparerusM. B uacTHOM ciydae
MOJIENIM, KaxkJasg CTOpOHa OJMHAaKOBbIMH TeMnamu Beger KB u
pearupyeT Ha MpHU3BIBBI MEXIYHAPOJAHBIX oOpranmszauumi. B  cBoro
ouepeslb, TPEThsI CTOpPOHA PAaBHOMEPHO pearupyeT Ha HHTEHCHUBHOCTB
MH(OPMAITMOHHBIX aTaK aHTarOHUCTHYECKUX CTOPOH.

AHanu3 MoJy4YeHHBIX TOYHBIX aHATUTHUECKUX penieHud 3axaun Komm
JUIL CHUCTEMBbI JIMHEHHBIX UG epeHINaNbHBIX YPaBHEHHH IEPBOTrO
MOpsiIKA C TOCTOSIHHBIMH KO3 (QHIIMEHTaMH, TIOKa3al 3HAYUMOCTh
AKTMBHOCTH MEXIYHAPOJHBIX OpraHusauuii B npekpamenuu MB. Ilpu
BbIOOpE TpEeThel CTOPOHOH HE NMPEBEHTHBHOH BKIoueHHOCTH B UB, ee
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3¢ PEKTUBHOCTh HAMHOTO HIKE, HEXKEIH TPU NMPEBEHTHBHOM IOJIXOJE.
B nocnegHem ciiydae TpeThs CTOpPOHA, CIEAys PEKOMEHIALUsIM,
nonyyeHHelx u3 MM HB, nocturaer mnpekpameHus B wexny
JOOMMBIMH, Jlaxe CUJIBHO pasHALIMMHCA o MOIITH,
AHTArOHUCTUYECKUMH cTOpoHaMH. OIpeneneHbl yCIOBUs, HajaraeMble
Ha MHJEKC MUPOTBOPUYECKON aKTUBHOCTU M CTAPTOBBIX MO3UIIMNA TPETheH
CTOPOHBI, AJISl AOCTHKEHHUS 3PPEKTHBHOTO MUPOTBOPUECKOTO Mpoliecca.
IToMmumo oTMeueHHOU TpakTHueckod 3Haunmoctu, MM HB mnozBossieT
yXe Ha paHHed craguu MoHUTOpuHra 1B, mporHo3upoBarh pa3BUTHE
UB u ycTaHOBHTH HCTHHHBIE HaMepeHUs U Lenu €€ YYaCTHHUKOB.
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COMPACT VECTOR SUMMATION AND ITS APPLICATIONS
TO PROBLEMS OF
SCHEDULING THEORY

L. Chobanyan, S. Chobanyan, G. Giorgobiani
TECHINFORMI, Muskhelishvili Institue of Computational
Mathematics, Georgia
e-mail: levon@caucasus.net.ge, chobanya@stt.msu.edu, ,
bachanabc@yahoo.com
Given vectors X ,..X, € R%and a permutation 7z :{l,...,n}—{L,...,n}

consider

k
r(X,7)=max,,, |l szz(i) Il
1

The problem of Compact Vector Summation (CVS) consists in finding
an upper estimation for r(x,z.,) (=, is a permutation for which
r(x,z) attains its minimum). Finding explicitly a permutation 7 that
ensures an estimation found is another part of the CVS-problem.

The CVS-problem found many applications in analysis (sum range of a
conditionally convergent series; Kolmogorov Conjecture on
rearrangements of orthonormal systems, etc.) CVS-problem also found
applications in scheduling theory (problem of reroute sequence planning
in telecommunication networks; volume calendar planning, etc.)

We suggest an effective algorithmic method for finding an optimal
permutation in CVS and estimation of r(X,z,,,).
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THE PROBLEM OF THEORY OF ELASTICITY MULTI-LAYER
ELLIPTIC CYLINDER

G. Khatiashvili
Muskhelishvili Institue of Computational Mathematics, Georgia

A determinant of the corresponding algebraic equations system is
obtained for a bar considered in the given problem.
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PREPARING OF BACKGROUND STRUCTURES OF
GEORGIAN ALPHABET’S SYMBOLS AND TREATING OF
PSYCHOEVRISTICAL PROGRAM

D. Khelashvili
st. andrew the first called georgian university of the patriarchy of
georgia, d_khelasi@yahoo.com

The purpose - works development new scientific a trend to a
problematics recognition patterns, especially the complexities which
have arisen at viewing of the printing text, it is realised Graphic feature
signature language.

* * *
— So called square automatic rules and properties were used to treating
and preparing of background structures of symbols. The

corresponding function of the square automatic is as follows:
i+1 k+1

M= = X le
j=i-1 I=k-1
Where Pj; is the symbol's matrix. What conditions will be given Mix by
we can - Removing of superfluous- non-information structure, cosmetic
cleaning of symbols or restoring hindrances (breaks).

* * *

— For symbol identification there exist a lot of algorithms and
programs. In most cases symbol is described by means of point and
vector methods. In the submitted work it is used completely new,
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symbols qualitative description which does not depend on symbol’s
size, width or on its outline drawing. The research of the input
symbols graphics face is provides according to the classification of
symbols, and other properties. One symbol description by this
method needs 11 bits. In this work this method is described on an
example of Georgian writing alphabetic letters, but if we study the
every symbols of any language, we’d see, that for each character,
one can find the group properties, that describe it uniquely, should be
mentioned, that above mentioned work is the result of
psychoevristical research.
The first parameter of symbols qualitative description, finding out of
which is the most simple and its check does not require a difficult
algorithm, is a difference between the writing levels of Georgian
language symbols.
This parameter has four values and consequently symbols are
divided into four groups that is very small amount for its identification.

level 1

level 2 \ a

| O a
evel 3

For full identifications the Georgian Alphabet’s Symbols is
necessary 6-7 parameters
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AJTEBPAUYECKASI CTPYKTYPA PEIIEHUI YPABHEHUI
T'UJIPOJAUHAMUKU

3. XyxyHamuBuIu
WNHucturyT BeiuncnurensHoi matematuku uM. H.M. Mycxenumsuiun
amareyah@sarke.com

Mpbl 00HapYKWIH, YTO MHUPOKHN Kiacc auddepeHinanbHux ypaBHeHUH
coJepkar  anreOpanvecKkuii  O00beKT  M30MOPGHBIH  OOBEKTY,
NPEACTABSIIOMMI ~ co00i  HaJOKEHWe  AByX  aJbTEPHATHUBHO
JNEHUCTBYIONINX  YHCIOBBIX TOJIEW ¢  OOIMUMHU  HEHTPaTbHBIMHU
JJIEMEHTaMHU.

Ha ocHoBe cBoero anreOpanyeckoro mojsl KaXObld MpoIecc
BEICTpanWBaeT CBOe coOCTBeHHOe (nuddepeHnnaibHOe) UCUUCICHUE, U
OJTHOBPEMEHHO C J3THUM OINpeJessieTcsi COOCTBEHHAs CHUCTEMa OTCYeTa.
OxkaspiBaeTcsi, B CBOell cucreme wucuucienus auddepanHuaibHOe
ypaBHEHHE 3TOro Ipolecca NPUHUMAET JMHEHHBIN BHJ, a BO3HMKILIAS
crcTeMa 0TCYeTa CTAHOBUTCS MHEPIUATBHOM.

OTH HCIUIENOBAHUS Jal0T BO3MOXKHOCTh Pa3MIISAJETh alreOpanvdecKyro
CcTpykTypy ™meroga Dyppe B ciyuyae HEIMHEHHBIX YpaBHEHHH.
Bosnukinas Teopus Obia IpUMEHEHa K ypaBHEHUSIM THIIPOIMHAMHKH.
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[Ans  peweHuss COBPEMEHHBIX 3aJad  AIEKTPOMArHUTHOU
COBMECTUMOCTA B CJIOKHBIX CHCTeMax (TakKuX KaK aBTOMOOWIIH,
KOpaOiiu, caMoJeThl) TpeOyIoTcsl OONbIINE BBHIYUCIUTEIBHBIE PECYPCHI.
Jisa  pemieHHs TakKWX peaNbHBIX 3a7ad  HEOOXOJUMO TNPUMEHEHHE
COBpPEMEHHBIX MMapallIeNbHBIX BRIYUCIUTENBHBIX TEXHOIOTHH. B nokname
paccMaTpuBalOTCS  BONPOCHI  pa3pabOTKM M HUCHOJIb30BaHMS
BBICOKOA()()EKTUBHBIX TapaUICIbHBIX pean3alliii OJJHOr0 M3 METOJOB
pElIeHNsT TPEXMEPHBIX DJIEKTPOMArHUTHBIX 337ad — METO/la MOMEHTOB
(MoM). 3DTtoT MeTon, B KOHEYHOM HTOI€, CBOAMTCS K PEIICHHUIO
0OJIBIIMX  JUHEWHBIX CHCTEM  ypaBHEHHMH C  KOMIUICKCHBIMHU
kodd¢uimenTamMu. PacmapamienuBaHUIO IMMOANMAIOTCS Kak  TpoIiecc
3allOIHEHUSI W PEIIeHHs] CUCTEMBI, TaK ¥ TMPOIECC BBIYNCICHUS
Pa3IUYHBIX XaPaKTEPUCTHK 3JICKTPOMArHUTHOTO OIS,

B nmokname paccMOTpeHBI pealn3anuyd 3TOT0 METo/a IS
KIIACTepHBIX cucteM (¢ wucrons3oBanueM MPIl-texHomornn) wu s
OTJICNBHBIX pabOYMX CTAaHIUHA C MHOTOSJICPHBIMH IIPOIECCOPAMU
(mpumensiercs OpenMP texHomorus).

HyxHO oTMeTHTh, 4TO B OOJIBIIMHCTBE CIIy4aeB TaKue 3ajadd
pelIalTes IS HECKOJLKUX YacTOT. B TakoMm ciydae, mpu peaiu3aiiuu
Ha KJlacTepe, MOXKHO NMPUMEHUTH J1Ba mojaxona. [leproe, ajs perieHus
Bcel 3a/1auu (BCEX 4acTOT) UCIOJB3YIOTCS BCE JIOCTYITHBIC TPOIIECCOPHI,
Y BTOPOE, JIJISl PEIICHHUs KaXIO0W YaCTOThI BBICISETCS OJIUH MPOIIECCOp
WIK TPYIIa IPOLECCOpPoB (KaK MPaBHIIO, HAXOAIIMXCS B OIHOM
BBIUHCIUTENLHOM Yy31ie). llepBorii moaxon 3¢ddexkTuBeH, korma 3amada
JIOCTATOYHO OOJbIass W JJs €€ PEIIeHUs, COOTBETCTBEHHO, HYXHBI
Oosbinne pecypebl. [Ipy BTOpOM MOAXO0AE OJHOBPEMEHHO PEIIAIOTCS
CPaBHHUTEIBHO HEOOJBIINE 3aJa4M, JUII KOTOPBIX JOCTATOYHBI PECYPCHI
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OOHOTO Yy37la W, TakuM O0Opa3oM, JOCTHracTCsi BBICOKAs CTEICHb
napanenusma.

Eme onmauMm cmocoOoM YCKOpeHHsI BBIYHMCICHUH SBIISETCS
MOBTOPHOE HCIOJNB30BaHHE YK€ pElIeHHOH 3amauu. Takoe BO3MOXKHO
TOrAa, KOTJa B pa3iIMyHbIX 3aJadax Ha OJHOM M TOM JKE Tele
(reomeTpum) AEWCTBYIOT pasMUYHbIE BO30YAWTENH, YTO TPHUBOIUT K
W3MEHEHUIO TOJBKO MPAaBOW YacTW CUCTEMBI ypaBHeHHMU. VHTepeceH
TaKXe CIydaid, Koraa B 3aJadax MEHSIOTCS HEKOTOPbIE YaCTH F€OMETPHUU
(mammpumep, uccneayeTcs BIMSIHUE Pa3INYHBIX aHTEHH B aBTOMOoOMIe). B
3TOM Clly4ae HM3MEHSETCS! TOJIbKO YacTb MaTpPHUIBl JIMHEWHOW CHCTEMBI
YpaBHEHUH, YTO TO3BOJISIET PEIIUTh 3ajgady il 0a30BOH TeOMETpHUU
OOUH pa3 M MHCIOJb30BaTh €ro B MPOW3BOMHBIX 3aJadax, 4TO
SHAYUTCIIbHO YMCHLIIACT BPpEMs CUCTA.

CoBpeMEHHO  TEHIEHIMEH B  BBICOKOIPOU3BOIUTEIHHBIX
BBIUUCIICHUAX SIBJISICTCS  WCIOJB30BAaHHME MOILIHBIX IpadUuecKUX
mporieccopoB B BerarcnuTensHoM nporecce (CUDA-Texnomorus). Hamu
paspabatbiBatoTCs Takke MeToabl ¢ ucnonszosannem CUDA. B mepByto
o4epesib, 3TO — PELICHUE CUCTEM JIMHEWHBIX YPAaBHEHUN UTEPALIMOHHBIMU
METOJIaMH, 4TO Xopo1ro otoopaxaercs Ha CUDA-apxurextypy.
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O ITIPOTPAMMHOM OBECIIEYEHUU ®UHAHCOBOI'O
MOHUTOPUHI'A BAHKOBCKHUX OIIEPAIIUU
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morisi@cartubank.ge, ula.meladze@gmail.com

@DUHAHCOBBIH MOHUTOPHMHI - 3TO JEATEIbHOCTHb II0 BBIABICHUIO
olepalui, MOUIeKAIINX O053aTeIPHOMY KOHTPOIIO CO CTOPOHBI
TOCYJapCTBEHHBIX OpraHoB. JledaTenbHOCTh (PMHAHCOBOTO MOHUTOpPWHTA
OpraHu3alliid COCTOMT B MOUCKE HH(OpMamMid O COOTBETCTBYIOIIUX
onepanusix, a Takke, O JMLIAX YYaCTBYIOIIMX B HUX, B PErHCTPALlMH U
cUCTEMaTH3alii pe3ylbTaTOB MOHHTOpMHra W Tiepefade Ciyxoe
(hMHAHCOBOTO MOHUTOPHHIA CTPAHBI.

VYka3aHHOE CBs3aHO C OOpabOTKOM OTHOCHUTENHFHO  OONBIIOrO
o0béMa uH(pOpMAIMH, TONYYEHHOH B MPOIECCEe OMNEPalUOHHOTO JHS
O6anka. UToOBbl MpeJOTBPAaTHTh OIIMOKKM M HETOYHOCTH B IpOIEcCe
MOHUTOPHMHIA, YIPOCTHTh IIOMCK HYXXHBIX oOmnepanui, pabOTHUKU
ciyx0bl  (UHAHCOBOTO MOHHTOpWHTAa OaHKa JMJOIDKHBI —00JamaTh
MpOrpaMMHBIM ~ OOeClieUeHHEM, Ha3HAYeHHEM KOTOPOTO  SIBISIETCS
aBTOMAaTH3aIus paboT, CBA3aHHBIX ¢ PUHAHCOBBHIM MOHHUTOPHUHTOM.

B nacrosimem nokmnane uznaraercs OJUH NOJX0. IOCTPOSHHS TaKOTO
mporpaMMHOTO  obecrieueHusi. PelieHne 3agadd OCYMIECTBISIETCS C
MOMOIIIbIO s3bIKa TporpammupoBanus C#, Oazoit manHbsix SQL Server
2005. Ilpemmaraemoe mporpaMMHOE oOOecliedeHre OpPUEHTHPYETCS Ha
WHTETpali0 ¢ OaHKOBCKOW mporpaMMoil  «AnbTa», KOTOpOH Ha
CEeTOTHSIITHIH JeHB MOJIb3YETCS MHOKECTBO IPY3MHCKHX OaHKOB.
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