hoﬂoﬁ)mgag@mb 33050363660}6 haﬂoﬁym33@m]j 3‘)‘”33‘)@)06‘“1’”"’ 6:)0)'330]) Dmons 6'3])00:)33@0])

aﬁ)mSB'{]Qm odoQaano 663‘3060 babagﬁ]‘?n%m '35033650@8@0
Georgian National Georgian Mathematical Batumi Shota Rustaveli
Academy of Sciences Union State University

bIYOUIBIRM ddNIAdG0S(MMB0)S 353 NN
VI dM3IKXOL0I600 bdIO0 A&
a(168J&JbGId

VI Annual International Conference of
the Georgian Mathematical Union

0IBOLIBOL 3638 I
BOOK OF ABSTRACTS

aém'{]aﬂ, 12 - 16 08@0150
Batumi, July 12 — 16

2015



Organizing Committee:

Vladimer Baladze, Anzor Beridze, Tengiz Buchukuri, Otar Chkadua, Tinatin Davitashvili
(Scientific Secretary), Roland Duduchava (Chairman), Lasha Ephremidze, Guram Gogi-
shvili, Nugzar Kereselidze, Levan Sigua, George Tephnadze, Medea Tsaava (Scientific
Secretary).

bomﬁ)aoﬁo%oeom dm30®8@0:
3@0@0dgM  08mddyg, Sb3mE  d9Madg, mgbaed b7 Mo, aed amaodgowo, mobsmob
©5300d300 (Lddg(3bogm deogobo), Mmmsobe @iEhogsd (M9gdxemdsmyg), @sds gutmgdody,

bgadem 39Mglgmodg, @ggob Logms, gom®ao @95bsdg, Igegs (30935 (Lvdgsbogm dwogsbo),
Mo &390,

Program Committee:

Malkhaz Bakuradze, Vladimer Baladze, Temur Chilachava, Otar Chkadua (Chairman),
Roland Duduchava, Guram Gogishvili, Joseph Gubeladze, Alexander Helemskij, Temur
Jangveladze, Alexander Kvinikhidze, Hamlet Meladze, Alexander Meskhi, David Na-
troshvili, Temur Pirashvili, Konstantine Pkhakadze, Omar Purtukhia, Grigol Sokhadze,
Frank Speck, Vazha Tarieladze.

boBﬁpmaﬁ)oam 6‘“80@3@0:
doebod d537M0dy, gmorodgdm domadg, amMed amaodgomo, omlgd amogmady, MHmeobe

@ehsgs, dsmgdlobemyg 330bobodg, 35dmgE Igmady, smglivbemyg dglbo, ©sgom bo@@mmdgo-
@o, aMoame bmbadg, §949 GOM0gmady, m9d)M goMsdgomo, mIsm g Mo bos, 3mbli@ob@oeby
gbs30dyg, aMob3z 83930, 0937 Powobogs, mgdnm xobaggmadg, mmoMm dio@e (M9gdx@mMTs-
®9), dsxglivbey 3gegdliso.

Editors: Guram Gogishvili, Maia Kvinikadze

Cover Design: David Sulakvelidze

M9sJ@mmgdo:  aMed amaodgoco, 3005 3g0bogady
3"6’36‘%01‘ Qo‘hooﬁo: 13000 liadggeody



Contents

Our Calendar - Bggbo 3oemgbrsto 23
IOmgglmMo @ogom amtegdosbo . L L 23
Professor David Gordeziani . . . . . . . . . . ... ... ... 31
039w9dogmbio dowgs dodgemsadg . . Lo 39
Academician Shalva Mikeladze . . . . . . . . . . . ... ... L. 45

Abstracts of Plenary and Invited Speakers 51

3@3566'{]@0 ©s 3m$’33’3@0 3m31§b3536@3601§ ma%nhabo 51
Victor I. Burenkov, Sharp Spectral Stability Estimates for Uniformly Elliptic

Differential Operators . . . . . . . . . ... ..o 53
80J@@® 0. d@gbzmgo, Bl@o L3gdEMHomydo draMormools Jggsligogde MebsdMo
903l9M0 @og9M9bgoo@gMo mdgMms@mmgoolomgels. . . L L L L L L L 53
Otar Chkadua, Dynamical Interface Crack Problems for Metallic and Electro-
Magneto-Elastic Composite Structures . . . . . . . . ... . ... ... .. 54
086 F35079, JgBOolis s gegd@mHm-85abgHm-rMyzece 3mddmBo@Mo LiEHyd-
&30900ls @0bsdo gols 5dm(5obgdo 08sMom Lo mbEod@m Bgwsdo@dy . . . . . . 54
Kakha A. Chubinidze, Giorgi G. Oniani, Rotation of Coordinate Axes and
Differentiation of Integrals with respect to Translation Invariant Bases . . 55

3obs o, Bydobody, gomtigo g. mbosbo, Logmmmeobsgm @gMdgools dmdmybgds
5 0b@gamemms ©oggMgboM90s dgmols dodomm abgomMosb@rmo dadolsgdols

F00OMI0Y . . L L L 55
Victor Didenko, Toeplitz plus Hankel Operators with Matching Generating

Functions . . . . . . . . 59
80JB™® ©oEgbzm, BGadmopol 3wyl Jsbgmol mIgMsGmEgoo dglvdsdolo Fom-

dm3gdbgmo gmbdsogdom . . L L L 55
Vladimir Gol’dshtein, Spectral Stability for the Dirichlet—Laplace Operator

in Conformal Regular Domains . . . . . . . . ... ... ... ... .... 56



Batumi, July 12-16, 2015

geoadgd  gmmEdB)gobo, 3MbgmmIgmer Mgygmstym sMggdde  RoMobeyg-

@ad@asliols m3gMo@mmols Ldgd@Momnmo dea®moemds . . . . . ... ... L. 56
Joseph Gubeladze, Higher K-Theory of Toric Varieties . . . . . . . . . .. .. 57
omlsaa 3363@668, AMOMoEY@o  IH9g5ebosommogdols dowsmo K-ogmtos . . . . . 57
A. Ya. Helemskii, Phenomena of Projectivity and Freeness in Classical and

Quantum Functional Analysis . . . . . . .. . ... 0L 57
3. 3gagdlizo, 3mgdBocgools 39bmdgbgoo s magaliggagdols bamolibo 3wslio 3n6

5 3396¢790 gubdsombog® obowoddo . . . Lo Lo o7
Temur Jangveladze, Investigation and Numerical Resolution of Two Types

Nonlinear Partial Integro-Differential Models . . . . . . . . . ... ... .. 58
0939 xsbaggesdy, ™o Lobols sMsfMxg0g0 39MImYoMImgdgegdosbo ob@ga®m-

©039M9b0o@ Mo Imegmols 4sdm gmgge @d Mogbgomo sdmblbs . . . . .. 58
Yuri Karlovich, Commutators of Convolution Type Operators with Piecewise

Quasicontinuous Data and Their Applications . . . . . .. ... ... ... 59
oo 3stmmgobo, bobgggols @odols m3gMo@mmgdols 3mdgBo@mEgdo0  dsb-700b

339807793980 960d3bgemmdgdom @s dsmo asdmygbgdgoo . . L L L L L L L. 59

Victor A. Kovtunenko, On Generalized Poisson-Nernst—-Planck Equations . . 60
30;]@006) S. 6003@'3535600, 3790Lmbo-bgmbli@o-3esb jols 4sb@megdgools  asbdmas-

GO0 . L e 60
Alexander Kvinikhidze, Field Theoretical Approach which Saves Probability

Interpretation of the Wave Function . . . . . . ... ... . ... ..... 61
3egJbsbemdg 380b0badg, 390l 339b6@ M0 MgmGool Joramds, HmIgwds(; aows-

3Pobs Bomeymo g1bdiools sS@osmMo 0b@g®3Mg@SEes . . L L . L L L. L. 61
Jiirgen Leiterer, On the Similarity of Holomorphic Matrices . . . . . . . . .. 62
07396 @s0@)g@gde, dnmdmGgymo doEEogool dbasglgools dglsbgo . . . .. 62

Volodymyr Mykhaylyuk, Anatolij Plichko, On a Mazur Problem from
“Scottish Book” Concerning Second Partial Derivatives . . . . . . . . . .. 62

gommEodo® dobsognoyzo, sbs@meno 3emabzm, dgmcy Gogols j9Gdm Fomdmg-
07900l MOmos8g "ImEmsbroy® foabdo" 3s89Mols JogH @olidymo gBHoo

JOmomgdols dglsbgd . . L oL 62
Andriy Oleinikov, Modeling of Large Deformations of Hyperelastic Bodies in

Terms of Hencky’s Material Model . . . . . . . .. ... .. ... ..... 63
8600 mEgobozmgo, 3039MrRMy R @b 3M(390 RIFMMS;0g00l Imrgeoty-

08 39bligols o@gMoscmo Imegmols @g@dobgddo . . . . . L L. L 63

Vladimir V. Peller, Functional Calculus for almost Commuting Self-Adjoint
Operators and an Extension of the Helton-Howe Trace Formula . . . . . . 64



0809do, 12-16 ogeolo, 2015 5

8e030dgi 3. 3gemgio, mooddol jmdyGocgdero mgomdyyrmgogee MIgHIGME-
o0ls g9bgiombocnmo seMobgs ©s 3g@mEmb-3mygols  3g3omols gmmIgmols

aobBmad@gds L L L L L 64
Konstantine Pkhakadze, The Short Overview of the Aims, Methods and Main

Theoretical Results of the Logical Grammar of the Georgian Language . . 65
306bB)sbB)0bg gbszsdy, Jotorgmo gbols mmgo Mo aMmsds@ogols dodbgools, Igom-

@gd0lsd @ Jmogomo mgmMogmo dgegagdols Imiemg dodmboengs . . L L L. 65
Teimuraz Pirashvili, Polynomial Functors on Free Groups . . . . . .. . . .. 66

0903@sb godsdgoea, JmmobmBosmyBo gabdEmMgoo mogoliggem xaRgddy . 66
Frank-Olme Speck, Wiener—-Hopf Factorization through an Intermediate Space 67

@©sb3-medy 3930, 3069M-3mgols god@mGadsges Ledpsmgrm Loghgdo . . . . . 67
Vaja Tarieladze, Covariance Operators before and after N. Vakhania . . . . . 68
83499 @)oﬁmawoda, JM39M05(30790 mIgMOGMMYd0 b, gobsbosdey wo d9dwgy . . 68
Frank Uhlig, The Francis Matrix Eigenvalue Algorithm . . . . . . ... .. .. 68
o963 oy, am9bliols ds@oggols Lo ggmMogo Mogbgol dsemamtomdo . . . . . .. 68
Abstracts of Participants’ Talks 71
3m60$0@3mo 3mbl§85863301§ ma‘bol}abn 71
L. Aleksidze, L. Eliauri, Z. Zerakidze, The Consistent Criteria for Checking
of Hypotheses . . . . . . . . . . . .. 73
. oq)aﬂlmda, . 39@06'{]60, %b. cbaﬁmdoda, docEgdg@o 3M0@gM093900 d0dmmgdols
d90m§0gdobioogols . . L L 73

A. B. Aliev, A. F. Pashayev, The Global Solvability Cauchy Problem for
the Fourth Order Semilinear Pseudohyperbolic Equation with Structural
Damping . . . . . . . . 74
8.8, 3em0930, 8.03. 33930, 3Mdols (3560l aEMISEYH0 SFmblbagmds dgmmby
Mogols bobggmow{goge gliggemdodgmdmemmo  asb@megdoliogols LEmd-

APy Bobdmdoor . . L L L L 74
Natela Ananiashvili, Solution of Problem of Set Covering by means of Genetic

Algorithm . . . . . . . 75
BAm{]QM aEaBm‘HSnQn, LodMogmols @ogsmgols 9dm(sobols  5dmblibs  a9bg@0 1Mo

swamMomndols 3938900 . . L L L L L L 75

Maia Aptsiauri, Zurab Kiguradze, On One Two-Dimensional Nonlinear
Integro-Differential Equation Based on Maxwell System . . . . . .. . . .. 76

3308 8g3007M0, B7Psd o@y@sady, dogdlggmols Lolgdady ogmdbgdnmo gMomo
mMasb8mdoemgoosbo sMofMx030 0bGgamm-oggmgboscymo  asb@memgdols
dgliobgd . L 76



Batumi, July 12-16, 2015

Malkhaz Ashordia, On the Well-Possed of the Cauchy Problem for Linear

Generalized Differential Systems . . . . . . . . . .. ... L. 7
dognbot s dmtos, Mg0g 3963masegdnm @oggMabosmy® asbEmagdsms Lob-
$99900lmgols 3mdols 5dm(3obols 3mBgd@gemdols dglisbgd . . . L L L L L L 7
Petre Babilua, Besarion Dochviri, Vakhtang Jaoshvili, On the Optimal
Stopping of Conditional Gaussian Process with Incomplete Data . . . . . . 78
39B©g ds30gms, dgbstomb Emggoto, gsb@Beby xsmDgogo, JoBmdomo aoglols
3Omglols m3@odscymo ashgMgos sMmolidgmo dmbsggdgoom . . . L L L L. 78

39B©g dsdogns, aMogmen bembsdyg, 35293989 Rogdbgdnmo Lifegagds dsmgds@o-
3900 L 79

Petre Babilua, Grigol Sokhadze, Research Based Teaching in Mathematics . 79
V. Baladze, A. Beridze, D. Makharadze, L. Turmanidze, Moderniza-

tion of Mathematics Curricula for Engineering and Natural Sciences in

Universities by Introducing Modern Educational Technologies . . . . . . . 80
g d3emady, 8. 89M0dg, . dsbsmadyg, . m@dsbady, Hboggdlodg@gdols Loob;ob-

O o Lsdbgoolidg@yggmm Ig3bogMgogdels dsmgds@ogols Loemsorlsgdols dm-

@gMbodsos Lfsgmgdols mebsdgetmmgy Ggdbmemmangdols dglisdsedolse . . . . 80
Vladimer Baladze, Ruslan Tsinaridze, Cech (Co)homology Groups of Sub-

sets of ANR-spaces . . . . . . . . . ... 80
8e030dgi dsensdy, Bglignsb (30bs60dg, ANR-LogHsgms dgglodtogemggools Bgbols

(3)3MIM@Maools xa98900 . . L. L 80

Taras Banakh, Alex Ravsky, Separation Axioms in Paratopological groups . 82
B0l 3sbsba, semgl Baglizo, aobiomgdols sgliomdgdo JsMo@GmImemaon® xa-

B0 . L L 82
Abhijit Banerjee, Briick Conjecture and Its Generalization . . . . . . . . . .. 82
833ox0@) 869y, ¥30L d0dmogds ®d dobo gobdmaswgds ... L L L 82
Mariam Beriashvili, On Dual Paradoxical Objects — Luzin Sets and Sierpinski

Sets . .o 83
do6089 8905 dg0emo, @Yo Mo JsMormdlnmo mdogddgde- wydobols LodMogegy-

00 @o LgMdobligols LodMogemggdo . . . . ... Lo 83

Givi Berikelashvili, Bidzina Midodashvili, On Increasing the Convergence
Rate of Difference Solution to the Third Boundary Value Problem of Elas-
ticity Theory . . . . . . . . o 85
2030 39M039@as3g0@o, d0dabs JoEmEsdgomo, MzoRMdcl MgmEools dgledy
LolisdrgMm 83msobols Lbgomodnsbo sdmblibols 3M900@mo0ls Lobdsmols asdmwols
BLobad . 85

Yuri Bezhuashvili, On the Solvability of the Three-Dimensional First Dynamic
Boundary-Value Problem of Hemitropic Elasticity . . . . . . .. .. .. .. 86



0d0r9do, 12-16 ogwobo, 2015

0@ 3997 dgomo, 3-35b8mdocgdosbo JgdopMmIgmo MY oMol ©obsdogols
I-@o Lolodegthm 83msbols 8dmblibocmos . . . . . . . . . L

Bilal Bilalov, Telman Gasymov, On a Method of Constructing a Basis for
a Banach Space . . . . . .. .. oo

dogsen dognsmmgo, B)gmdsb asbodmgo, dsbsbols LogMzols ds8olols sagd0ls gomo
dgomeols dglobgo . . . L L

B. T. Bilalov, A. A. Quliyeva, On Riemann Boundary Value Problem and
Its Application in Morrey Spaces . . . . . . . . . . . .. .. ... ... ..

3.3 Boenommgo, 8.5, Jnemoggs, M0dsbols Lolsdrgm sdmsbs s dolo godm-
ygbgos dmmols LogMisggddo . . . L L
Rusudan Bitsadze, Marine Menteshashvili, On the Nonlinear Analogue of
the Darboux Problem . . . . . . ... . ... ... 0
O9byesb doffsdg, dsmoby Igbmgdsdgogme, @IMOYL  Sdm(sebols  sBSfIgogo
Sbd®MA0 L L
Alexander Bulgakov, Arcady Ponosov, Irina Shlykova, Functional Dif-
ferential Inclusions Generated by Delay Differential Equations with Dis-
continuities . . . . . . ..o Lo
S. demas3mgo, . 3mbmbemgo, o. Demozmgs, V9390900l 3Jmbg @oa 3056900
©099Mgb300@ Mo asb@megogdels dogd [omImgdbowo gmbdiombsoc®-ogg-
Mgbgoocgmo Boorggoo . . ..o
Gela Chankvetadze, Lia Kurtanidze, Mikheil Rukhaia, About Corre-
spondence between Proof Schemata and Unranked Logics . . . . . . . . ..
ages F963398)9d9, os 3EO@Bsbodg, dobgoen Gmbsos, d@oigooms liggdgoolis
@S Msbam @maogol dglivdsdolmools dglsbgd . . . L L L L
K. Chargazia, O. Kharshiladze, Influence of the Background Inhomogeneous
Wind on Large Scale Zonal Flow Generation by ULF Modes . . . . . . ..
3 Podgatbos, . bs@Pogady, sHogMmggemmgabo fobalifsto dodols asgemgbs
ULF dmegmgdon [omdmgddbomo gmigmo Lgomols 3mbowmamo bojowgddy . .
a0m®go hobys, 30bLBsb@obg gbszsdy, 3Omygd@ols ,,Joorgmo gboo g36m 305d0M-
do b7 Loemd@mdm mgds - Jommmmo dg@yggegools Lobmgdo s Sdmibmds*
908bgdols, dgomegdolls @d JoMggmo dgegagdols Imjemg dodmboengs . . . . .

Giorgi Chichua, Konstantine Pkhakadze, The Short Overview of the Aims
and First Results of the Project “In the European Union with the Geor-
gian Language, i.e., the Doctoral Thesis - Georgian Speech Synthesis and
Recognition™ . . . . .. .. L

d9™38 boggabadg, 3blBsb@obg gbszsdy, 3Omgd@ols ,,JoMommo gboo 996m 3o3-
dodo b Loemg@mdm mgds - JoMmormo  amsedsGognmo  dsmmedfgmo
(9boe0Bs@mmo)* 308bgools, Igmmmgools ©d JoMggmo dgegaqools Im jeng
dodmboeagd . . L L



Batumi, July 12-16, 2015

Merab Chikvinidze, Konstantine Pkhakadze, The Short Overview of the
Aims and First Results of the Project “In the European Union with the
Georgian Language, i.e., the Doctoral Thesis -Georgian Grammar Checker

(Analyzer)” . . . . . . 93
Temur Chilachava, Nonlinear Mathematical Model of the Two-Level Assimi-
lations . . . . . .. e 94

09396 Bognshsgs, mHrmbosbo slodocsools sGafHgogo JsmgdsGoznto dmegmo 94

Temur Chilachava, Maia Chakaberia, Nonlinear Mathematical Model of
Bilateral Assimilation with Zero Demographic Factor of the Assimilating
Sides . . . . e 95

09379® Bognshsgs, 3s0s hszsdg@os, mMbMogo sliodocsools sGefigogo dsmgdo-
$039M0 dmegwo dsslodomomgdgemo dbomggools bywmmgobo @gdmamagogmo

BB . L L 95
Temur Chilachava, Shorena Geladze, Nonlinear Mathematical Model of

Two-Party Elections in Case of Linear Functions of Coefficients . . . . . . 96
09396 Bognshsgs, dmmgbs ggmasdy, mH3sHEogmo sBygbgdols sGofhgogo dsmy-

35¢039M0 dmegmo [MHg0g0 gubds0900ls 3mgn03096@900ls d9dmbgggedo . . . 96
Temur Chilachava, Leila Sulava, Nonlinear Mathematical Model of Elections

with Variable Coefficients of Model . . . . . . . .. ... ... ... ..., 97
09396 Bognshsgs, @goems Lyemsgs, sMBggbgdols oMefMgogo domgdo@osyco

dmegmo (33@oeo 3mggo09b@gdols d9dmbgggede . . L L L L L L oL 97

Marina Chkhitunidze, Nino Dzhondzoladze, The Magnetic Boundary
Layer of the Earth as an Energy-supplying Channel for the Processes inside
the Magnetosphere . . . . . . . . .. oo 98
dsobs hbodmbodg, bobm gmbgmesdy, gresdofols doabo@ydo Lslsdrgtm ggb,
Hmamt dows doabo@mliggdgmo 3Mm;sgligdols gbgmamdmdsmsagools sébo . 98

Kakha Chubinidze, Rotation of Coordinate Axes and Integrability of Maximal

Functions . . . . . . . . . 99
3obs Pgdobady, LogmmBrobsgm gfdgools Imdtgbgds ws 35gl0dscMo g9b4s0-

900l 0b@JaMYOORMBS . L L L L L 99
Sanjib Kumar Datta, On the Development of the Growth Properties of Com-

posite Entire and Meromorphic Functions from Fifferent Angle of View . . 101
Lsb0d 379956 @), 3Hsrmdol mgoligogdels dgliobgd dogmo s dgMHmImEg7o

39630008 3mI3MBogoolvmgals Lbgowslibgs sbdgd@oor . . . . . . L L L L 101

Teimuraz Davitashvili, Meri Sharikadze, Hydraulic Calculation of Branched
Gas Pipeline by Quasi-stationary Nonlinear Mathematical Model . . . . . 102
090d790% Esgomsdgogmo, dgo Vs@odsdy, aobdHmgools Ijmby asdols Jocxlivrgbols
300MOg0379M0 asmgms gMmo 33980-UEdEombotmo, sMoftgogo, domgds-
BOFIN0 IGO0 . . L L L 102



0809do, 12-16 ogeolo, 2015 9

R. Duduchava, T. Tsutsunava, Integro-Differential Equations of Prandtl type103
®. E7oghsgs, o. Pyfigbogs, 3MbGmal Godol 0b@gaMm-coggHgbosmydo

aobAM@GL900 L L L 103
60bm Q’T]%Q"'%"Qma @s0dboggo - Bomgdo@ogndo wmaozols gudgdegdgemo . . . . 103
Nino Durglishvili, Leibniz - The Founder of Mathematical Logic . . . . . .. 103
Omar Dzagnidze, Uniform Convergence of Integrated Double Trigonometric

Fourier Series . . . . . . . . . 104
@ds  dsabady, 0b@gamgdnmo FeMogl mMdsao EGogmbmdgEMoymo 3F 3Mogols

00bddMO®@ JMYOS@MOS . L L L 104
mdod doaﬁnda, 39609 7 3M0gms mgmtool gMmo @g@dobols dglobgd . . . . 105
Omar Dzagnidze, On One Term from the Theory of Functional Series . . . . . 105
Tsiala Dzidziguri, Synergetics and Higher Education . . . . . .. .. ... .. 106
(39%es dodag o, LobgPagHogs s dsemglo gobsoagds . . ... L 106
Alexsander Elashvili, Giorgi Rakviashvil, On Regular Cohomologies of

Biparabolic Subalgebras of sl(n) . . . . . . ... ... L. 106
39 JUsbmyg gemsdgoemo, gomtao Msdgosdgoema, sl(n)—ols dodsedmwmyMo J39-

3@a90Mgdols MHgagmomnmo jmdmdmammaogdols dglobgo . . . . .. L L L. 106
N. P. Fokina, E. Kh. Khalvashi, K. O. Khutsishvili, Paramagnetic Re-

laxation in Anisotropic Materials in Zero and Weak Constant Fields . . . . 107
6. gmzobs, g. bogngsDa, 3. byz0Dgogo, 390935369 M0 Hgeddlsios sbodm-

oIy dbbomgodo bymmgeb @o byl@ Inedog ggemgodo . . . . L L L. L. 107
J.B. G. Frenk, Semih Onur Sezer, On Martingales and the End of Life

Problem in Inventory Control . . . . . . . . .. ... ... ... ... ... 108
x-8.3. gMg630, Lgdod mby®d Lgbgde, doHHobasmgde s MdgMggdols Jotrogols

3Omdegdols eololitigemo . . L L 108
Avtandil Gachechiladze, A Development of the Monotonicity Method for

Unilateral and Bilateral Quasi-variational Inequalities . . . . . . . . . . .. 109
sgmsbpoe ashghoenady, dmbm@mbymmools Igomeols aobgomamgos (s0@dbmogo

@S mMIbMogo 3308035M0d50 @m0 YHmemdgdobmgols . L L. L L L L 109

Mikheil Gagoshidze, Maia Nikolishvili, Besik Tabatadze, Numerical Im-
plementation for One System of Nonlinear Three-Dimensional Partial Dif-
ferential Equations . . . . . ... .o oL o 110

dobgoen asgmdady, ds0s bogmmadgoemo, dglos Bods@Bsdy, sMsfHgogo Lodash-
8mdogdosbo  39@dmfemdmgdmgdosbo  ©oggMgboo@mo  asbEmmgdsms
Loliggdols Mobgomo Mgomodsgos . . . . . L L 110

Giorgi Geladze, Manana Tevdoradze, Numerical Modelling of Some Kinds
of Humidity Processes . . . . . . . . . . . ... 111



10

Batumi, July 12-16, 2015

2030 a9madg, dsbsbs mggmmady, SGIMLggBml Jgdmlolsdrghm gabols Lbge-

slibgs Lobols bn@om IMmiggliols Bogbgomo dmegmotigos . . . . . . . . L. 111
L. Giorgashvili, G. Karseladze, G. Sadunishvili, Interaction of Elastic and

Scalar Fields . . . . . . . . . 112
@. gomdgsdgomo, a. Jo@lgmmasdyg, g. Lsybodgomo, eMgzoro s ooty

39@ols JPM0gModdgegds . L L L L 112
Merab Gogberashvili, Geometrical Applications of Split Octonions . . . . . . 112
098 amadgdsdgomo, Lo mgimbombgdols agmdgEEogmo sdwmogsgogoe . . . 112
a3 amgodgoeo, Lolifogam 3Mm(sglido dsmgds@oggMo Lodomemogols asdmygby-

ools dglobgd . . L L 113
Guram Gogishvili, On the Application of mathematical notation in the Teach-

ing Process . . . . . .. L 113
Paata Gogishvili, Neural Network Software Library for Natural Language

Understanding . . . . . . . ... 114
3388 gemaodgomo, bgoHmbymo Jigagdols dodcommgzs dbgdtago gbgools sSedol-

080l L 114

David Gordeziani, Tinatin Davitashvili, Hamlet Meladze, Nonlocal Con-
tact Problems for Two Dimensional Stationary Equations of Mathematical
Physics . . . . . . 115
©3300 3mﬁ)Q8%0050, 00bsmob Qo30mo‘330Q0, 363@3@ 33@663, Oﬁ)OQmJOQf}ﬁ)O
Lo 3mb@od@m 99mobgdo Jomgda@ogmo 5080 30ls mMasb8mdoegdosbo ls@sso-
mbdgmo asb@memgogdolioogols . . . L L Lo 115

Sergei Grudsky, Eigenvalues of Hermitian Toeplitz Matrices with Smooth
Simple-Loop Symbols . . . . . . . . . . ... 115

Lg@ago admebze, 390do@wo Bgdeool d5GMogools baggmmage dbodgbgcomdgoo
830 39MF0g-05yg00bo Lodommmgoom . . . . L Lo 115

Richards Grzhibovskis, Boundary-Domain Integral Formulation for Bound-
ary Value Problem Involving the Laplace—Beltrami Operator . . . . . . . . 116
@obsmE 3@godmglizol, @odwsl-0gm@™modol m3gHogmmoals dgd;sagmo Lalsdergm
360dgbgenmdols sdm(zebolismgols LolisdrgMm sols 0b@ga@momgio gmmdyeo-
GO0 . L 116

Richards Grzibovskis, Christian Michel, A BEM-RBF Coupled Method
for a Damage Model in Linear Elasticity . . . . . .. ... ... ... ... 117
®obstiE a@a0dmglizol, 3M0bBosh dohgem, BEM-RBF wofygomgdgemo dgommeo
@8308b900ls dmegmolismgols Ha0g30 ©Mg390mdols d9dmbgggsde . . . . . L. 117

H. Guliev, T. S. Gadjiev, S. A. Aliev, Blow-up Solutions Some Classes of
the Nonlinear Parabolic Equations . . . . . . . ... ... ... ... ... 118



0d0r9do, 12-16 ogwobo, 2015 11
3. 370930, .U, adx0930, U.s. semogga, 9390dgdoco s3mbablibgdo dmaogo
Mo MHxB0g JoMOdM@ Y asb@Gmemgdoms gensligddo . . . L L L L L L L 118
Diana Ivanidze, Marekh Ivanidze, Cauchy Problem of the Dynamical Equa-
tions of the Theory of the Thermo-Electro-Magneto Elasticity . . . . . . . 119
©osbs 0gsbadg, dsmgb 0gsbodg, 3mdols sdm(sebols Smblbs  mgHIm-gemgdBEm-
95abo@m @Mg39emd0ls mgmMools ©obsdogols asb@mmagdgdolismgols . . . . .. 119
anmﬁpao o,)‘BgQQm7 Lo0bgmmdsgom Loghol LogMmbggdols dmegmgools @d sSeam-
Gomdgools Igldbgd . . . L L 120
G. Iashvili, About Models and Algorithms of Threats Information Space 120
a0mdgo 0sdgogo, byabedm o0sdgogmo, agbswo ggEHEmgo, a0dmdmolss o
d9aog0ls 9dm(50b90do  3mMAdobs@mmgmo mIEododsools dgomegools jenslo-
BOJOGOO  + o o 121
Giorgi Iashvili, Nugzar Iashvili, Genady Fedulov, Classification of Meth-
ods of Combinatory Optimization of Problems of Cutting and Packing 121
A. Jaghmaidze, R. Meladze, Solution of a Nonclassical Problems of Statics
of Microstretch Materials with Microtemperatures . . . . . . . . .. .. .. 122
8. xo@dsady, ®. dgeasdy, dogMmeedodymmdols ddmby Lbggaagdolsmgols LEs@ools
35 3emsliogy®o  8dm(30bgools sdmblibs  do3m@gd3gMo@mols asmgowolfo-
bgdoor . L 122
Temur Jangveladze, Zurab Kiguradze, Maia Kratsashvili, Asymptotic
Behavior of Solution and Semi-Discrete Scheme for One Nonlinear Aver-
aged Integro-Differential Equation with Source Term . . . . . . .. .. .. 123
09396 xsbgggmsdy, By@sd joy@sdy, dsos 3@sffsdgogo, sdmbsoblibols sliod-
3BMEYN0 ymxsd930 @ babggMowe-woli3mg@ o bgomoosbo lidgds Fysmmls
V930060 gm0 smsfihgogo  aslodyomgongmo 0b@dgadm-oggmgboscydo
adb@mmgdoldmgols . . . L L 123
Liana Karalashvili, Interpolation Method of Shalva Mikeladze for Solving
Partial Differential Equations . . . . . . . . . ... ... ... ... .. .. 124
@0sbs gs@semsdgaemoa, 39HdmfoMmdmgdnmgdosbo @oggMgbioscmyto asbEmemgdo-
Lomgols doengs dogdgemsdols Loob@g®dmemsgom gm@dyes . . . . . . L L. L. 124
Oleksiy Karlovych, Commutators of Convolution Type Operators on Some
Banach Function Spaces . . . . . . . . .. ... 124
mQ’{]ﬂh(‘]“ d.sﬁ)g\nmanﬁo’ bobgggols @odols m3g@s@mmms 3md7g@oGmmgools dgliobgd
8mgogMo 0sbobols gabdsoned Loghiggodo . . . . Lo 124
Nestan Kekelia, On the Necessary and Sufficient Conditions for the Stability
of Linear Difference Systems . . . . . . . . . .. ... ... 0. 125
bglidsb 393909, {5030 Lbgomoosbo Loliggdgdols doamoemdols s50mgdgmo o
Lo gdomolio doMmdgools dglsbgd . . . . L L 125



12

Batumi, July 12-16, 2015

Tariel Kemoklidze, To the Question of Full Transitivity of a Cotorsion Hull . 126
GdPogen Jgdmgemady, jmaMgbgomo  astlols LHymo EMebdogymmdols bsjoombols-

080l L L 126
Nugzar Kereselidze, The Chilker Task in Mathematical and Computer Mod-
els of Information Warfare . . . . . . . ... ... o000 126
babem 3909Lgmody, 0bgm@mdsogmo mdols domgdo@osgco ®s 3mddo7EgHwo
dmeg@omgools hoeggd sdm@sbs .. L L Lo 126
Nugzar Kereselidze, About One Aspect of the Information Security . . . . . 127
bnabemd 390glgemady, 0bgm™ds;sogmo o3l gmo sldgd@ols dglsbgd . . . . . . 127
#0096 badm@dsbas, Lodasbdmdomgdosh dsmgms dglsbgd mmbasbdmdomgdosb
a98sMMMgdg@ sg0by® Logdgdo . L L L 128
Razhden Khaburdzania, On Three-Dimensional Nets in Four-Dimensional
Extended Affine Space . . . . . . . ... 128
N. Khatiashvili, K. Pirumova, V. Akhobadze, M. Tevdoradze, Cancer
Proteins and the Blood Flow . . . . .. .. .. ... ... ... ...... 128
b. bs@Bosdgogmo, 3. godydmgs, g. sbmdsdg, 3. mggEMMSdy, Lodliogbymo
30900 @5 bobbenols bogoo . . . 0 oL 128
Victor Khatskevich, Indefinite Metric Spaces and Operator Linear Fractional
Relations . . . . . . . . . . 130
goJ@m®  bszgggobo, dogl-m3gMmogmmms dglobgd  gobylodagMm  ds@Hoims
LogMs990d0 . . L L 130
Zaza Khechinashvili, Financial Market with Gaussian Martingale and Hedg-
ing of European Contingent Claim . . . . . . . .. .. .. ... .. .... 131
bobs bghobsdgoema, 5obsbligMo 388560 asqlols JsGEobgsmom s ggHmIgeo
mggombols dgxoM900 . L L L L 131
Aben Khvoles, On Some Mathematical Method of Calculating Implied Volatil-
ity and Prices of Options . . . . . . . . . . . ... ... ... 132
8396 bgmenglo, dmlocmebymo  gmes@Goo@mdgools @ mgiombos  gsligools
a08bgomodgool gMmo dgommeols dglssbgd . . L L L L 132

Murman Kintsurashvili, Gogi Pantsulaia, Monte-Carlo Algorithms for
Computations of Infinite-Dimensional Riemann Integrals with respect to
Product Measures in R™> . . . . . . . .. .. o 132

395356 306(1@sg0emo, gmgo gsbghmses, R Logh;odg asblsdrgHywo IHm-
©59@-0mdgdols dodsmo lelirmemm-asbdmdomgoosbo H0dsbols 0b@gamomagdols
a93mbsmgmamo Imb@g-3oM@mml dsemamomdgdo . . . L L. L L L L L L L 132

Igor Kireev, The Computational Implementation of the Conjugate Gradient
Method . . . . . . . . 133



0809do, 12-16 ogeolo, 2015 13
0gm® 0Mgg930, aMoR0gbGl dgnrmgogwo Jgomeols Gogbgomo Ggoodsises . . . 133
Tengiz Kiria, Zurab Zerakidze, On Infinite Sample Consistent Estimates

of an Unknown Average Quadratic Deviation Defined by the Law of the

Iterated Logarithm . . . . . . . .. .. ... o 134
0gbaot  Jomas, By@ed bgMszody, Pbmoo Lesdyemm jorMe@mo gordbMols

89b39m@900m0 @masHomdols 3obmbom asblivdrgymo Jlolimmm d9mbggo-

00 domegdgmo dgaoligdgools dglsbgd . . Lo 134
Beyaz Basak Koca, Invariant Subspaces in the Polydisc . . . . . .. ... .. 135
3900% 3sbsg ambs, 0bgaMosb@nmo Jggloghggoe dmmoraligdy . . . ... L 135
Zurab Kochladze, Lali Beselia, sing of the Genetic Algorithm Like “Island

Model” for Cryptanalysis of the Merkli-Hellman’s Cryptosystem . . . . . . 135
by@sd Jembanady, @omo dgligemos, 89bgHogaMo sgmMondols ,39bdyols g-

0mEo* 453mygbgds 9 3eo-3gemdsbols 3Mod@mboliggdols 3M0d@mobowodo-

bomgols . . . . . 135
9 30®dsdy, 350935G03ol LGsbraMEl mI@odscydo LHJdams s dolo asg-

@qbs gobosomegools bomolbdg . . . L 136
E. Kordzadze, Optimal Structure of Mathematics’ Standard and Its Influence

on the Quality of Teaching . . . . . . . .. ... .. ... ... ... ..., 136
Berna Kosar, Celil Nebiyev, A Generalization of Generalized ®-Supplemen-

ted Modules . . . . . . . . 137
63660 dm‘aoﬁm, XSO 5060830, B-©595¢ 9070 45b8masegomo  dmemols

aobBmaowmgools dglsbgd . . L 137
Aleksey Kostenko, Spectral Asymptotics for 2 x 2 Canonical Systems . . . . . 138
segJbo 3l gb3m, L3gddHocydo sloddmEngs 2 x 2 3obmboggo Lol@gdgool-

0800 . L 138
Victor A. Kovtunenko, Nonlinear Optimization and Hemi-Variational In-

equalities for Unilateral Crack Problems . . . . . ... .. ... ... ... 139
30JBm® s, 3mgd@bgbgm, 3 M5030 M3©0dods(00 @d 399089M0d(3070 GHMEM-

0900 (39edbMogo 03sMols sdm(sobgoolongols . . L L L 139
Olga Kushel, On Some Integral Formulae for Continued Fractions . . . . . . . 140
o@as 3999, VY3080 Foorol ob@gaomyo gmmdymols dgbsbgd . . . . .. 140
Vakhtang Kvaratskhelia, Vaja Tarieladze, Two Conditions Related with

Unconditional Convergence of Series in Banach Spaces . . . .. .. .. .. 141
83bB3oba 3390536908, 8898 @BdMagmasdg, Mo Johmds Y jMogols H3oMmom

JMg900mdolivmgols dobsbols Logdiggdo . . . . L L L 141
39 JUsbmg @sdba, g38@)g@oby Fbsm@odgoea, JoPogmo @ydufymdols Bmgo-

90 38MsdgEmols asdmmgms 3mIYEgH o Imeg@omgdolss @ amMogo-

390 da9dgdols Lodgomgdoor . . .. 141



14

Batumi, July 12-16, 2015

Alexander Lashkhi, Eka Chkhartishvili, Computing of Georgian Poems
with Computational Modeling and Graphical Constructions . . . . . . ..

Hanna V. Livinska, Gaussian Approximation of Multi-Channel Networks with
Phase-Type Service in Heavy Traffic . . . ... ... ... ... ... ...

3sbs 8. @agoblizs, asre@zoMomo GHogozol gadamo Godol goglinto s3Gmdlo-
dogod IMagomombosbo Jlgengdolsmgols . . . . L Lo

Dali Magrakvelidze, Binomial Option Pricing: One Time and Multiple Time
Periods . . . . . ..

3o dsamsdggenady, mgi0mbgdols dobmBoscyo golifoMdmgdbs gPmxgMor ©d
IMogomxgMoe JgMomegddo . . L L L L

Amin Mahmoodi, A Variant of ¢-Amenability for Dual Banach Algebras . . .
8306 3533700, “‘Bo-goblixdsrmdol’” gMomo gaMosbGols dglisbgd @yocgMo dsbobols
osmagdtgoolidomgols . . L Lo L

G. Makatsaria, Fredholm Third Type Two-Dimensional Integral Equations . .
a. 30Jo39M0s, 3MIRIMmdols Iglody ggotols mMasbdmdocgdosbo 0bGgaGomyto

aob@mMEgd900 L L L L

Farman Mamedov, Vafa Mamedova, On Poincare’s Type Inequality with
General Weights . . . . . . . ..o

B5M30b  3539mgo, 3985 F9dgemgs, 37obgemgl Godols  YEmemOgoo  Bmgowo
Fobgdoor . . . L

F. I. Mamedov, S. M. Mammadova, A Compactness Criterion for the
Weighted Hardy Operator in LP®) . . . . . .. ... ... ... ... ...
@.0. 3899mgo, U.d. 3sdsmgs, 3mIdodGammdols 3Bo@gMogdo Fmbosbo Jotrols
m3gMs@mmolismgols Lp@) bogggdo . . . ..

Khanlar R. Mamedov, On the Well-Possed of the Cauchy Problem for Linear
Generalized Differential Systems . . . . . . . . .. ..o
bsbga® @. dsdgemgo, @ggoblimbols Godols gmGdyms asdbggols sdm(seboliogols . .

Gela Manelidze, David Natroshvili, Direct Boundary Integral Equations
Method for Acoustic Problems in Unbounded Domains . . . . . . . .. ..

ages dsbgemady, ©sgom bs@@mdgoema, 0b@gaMoM gob@mmgdsms JoMrsdotmo
dg0meo 939G M0 ddmsobgdolidmgols Jlslrgemm o@gqgddo . . . L L L L L.

N. Manjavidze, G. Akhalaia, Riemann-Hilbert Type Boundary Value Prob-

lems on a Plane . . . . . . . ..
6. 3sbxsg0dg, g. sbsensoas, M0dsb-docdgdEol Godols sdm(zebgde Loddeygdy . . .

Boris Melnikov, Elena Melnikova, Svetlana Baumgartner, The Adapta-
tion of Heuristics Used for Programming Non-Deterministic Games to the
Problems of Discrete Optimization . . . . . .. ... .. ... ... ....



0809do, 12-16 ogeolo, 2015 15

ddol dgenbogmgo, gengbs Igmbozmgs, Ligg@dmsebs dsmdgs®@bgdo, MO E9M-
30boM 900 15359900l @3MMaMsdgoolisls asdmygbgogemo ggmoliGogols sSwsd-

Ad(30d @olig®g@a@o m3@ododsiools sdmebgoolomgols . . . L L L L L L L 151
Alexander Meskhi, The Boundedness of Integral Operators in Grand Variable

Exponent Lebesgue Spaces . . . . . . . . ... L 152
sengJbsbemdg dgbbo, 0b@gaMomy® mIgMsGmEms FgdmlsdrgMymmds aMebe

(33200d5hg9bgd0sh mgogaol LogMisggdde . . . L L L L L 152
H9byesb Iglibos, BsLfogmgdgmms 33905039300l sdoegdol @s bolgMEogogs-

o0 addmirgdols dglobgd . . . L. 152

Rusudan Meskhia, On the Increase of Teachers’ Qualification and Certifica-
tion Exams . . . . . ..o 152

D. Metreveli, Problems of Statics of Linear Thermoelasticity for a Half-Space 153
©.  JYBMgggmo, THgogo mgmImemgsoemdol bgo@ogols sdmisbgoo  bobggat-
bogtobomgols . . . . L L 153

M. Mumladze, Z. Zerakidze, On the Construction of Statistical Structures
Parabolic Equations . . . . . . . . .. ... ... 153
d. 999mady, b. Bg@s30dg, LHsGobEogamo LEHdGaMgdels 3mblEG ool dglsbgd 153

Elizbar Nadaraya, Petre Babilua, Grigol Sokhadze, The Limiting Dis-
tribution of an Integral Square Deviation of Two Kernel Estimators of
Bernoulli Regression Function . . . . . . . ... ... .. ... .. ..... 154

ge0obds® basmsns, 3@ Mg dsdagngs, gMogmm bmbsdyg, 0gMbymols Hgamgliools
oMo agmgobo d99g0li900ls 0b@gamom Mo 3390MoE gm0 aswsbmols 8wgodo-

oo asbofoemgds oL 154
Natavan Nasibova, The General Solution of the Homogeneous Problem . . . . 156
6389856 6slindemgs, 9Pmag5HmMzabo 8dm(50bols Bmasmo sdmbsblbols dglobgd . . . 156
Celil Nebiyev, On g-Supplement Submodules . . . . .. ... ... ... ... 157
xo@oe bodoggo, g-@ads@gools Imeymols dglobgd . . . L 157
Kakhaber Odisharia, Paata Tsereteli, Vladimer Odisharia, Parallel Al-

gorithm for Timoshenko Non-linear Problem . . . . . . .. . ... ... .. 159
665&636 mqm‘aoﬁmé, 36:&@6 6‘36’30’3@0’ 3;@an336 an‘Haﬁmé, JOG)OQ[]Q”;]&)O

dseam®omdo Godmdgbgmls sMofgogo sdmigsbolomgols . . . L L L L L L 159
Alexander Oleinikov, Modeling of Wing Panel Manufacture Processes . . . . 160
3@ 3Jbsbpdyg megobogmgo, ammols jmblmmols ©sd8swgdols IMmsgliols dmegwmo-

GO0 . L e 160

Andriy Oleinikov, Modeling of Elastic Rods Torsion with Large Deformations 161
8b®00 mengobozmgo, @oro RygmMmIs;ool ddmby rMyzere Reggbomo QyMmgools
0mEg@OoMg0dd . . . L L 161



16

Batumi, July 12-16, 2015

Gogi Pantsulaia, Description of the Structure of Uniformly Distributed Se-

quences on [ 1/2,1/2] from the Point of View of Shyness . . . ... .. .. 162
3030 %éﬁﬁ'agméoo, [1/2, 1/2] I0@gedy 0bsdmoe asbsfomgdgmo dodwgghm-
0900l LM 9d@cols soffgMs shy-bodMogmgmdols mgombisdmobon . . . . . . . 162

Archil Papukashvili, Medea Demetrashvili, Meri Sharikadze, On One
Method of Approximate Solution of Antiplane Problem of Elasticity The-
ory for Two Dimensional body Having Cross Form . . . . . . . .. ... .. 163
oﬁ)ﬂog@ 303'360‘3305@0, asan Q{]aﬂ@ﬁ)o‘agnwn, 336)0 ‘305)03063, Mg 39emdols
09mMools 3bE0dMEYg@o sdm(zobols dosbenmgdomo sdImblibols gMmo dgomeols

dglobgd xgmols gmmdols MG sbdmdomgdosbo Lbggemobogols . . . . . . . .. 163
Anatolii Pashko, Statistical Modeling of Random Fields for Solving Boundary
Values Problems . . . . . . . . ... o 164
sbs@meno 3893m, dgdmbgggomo ggmgools LEsGaliGozatoe dmegmomgds Laldeghm
db0dgbgmmdols 9dm3bgools sdmbsblbgmow . . . . . L oL 164
Jemal Peradze, An Equation for the Transverse Displacement of a Nonlinear
Static Shell . . . . . . . 165
xg0se@ gggsdy, sMofMg0g0 LHoGoggMo asmlol asbBmamgds gsbogo asmsswao-
wqdolidsogols . . L. 165
Monika Perkowska, Gennady Mishuris, Michal Wrobel, Mathematical
Modeling of hydraulic Fractures: Shear-Thinning Fluids . . . . . ... .. 167
dmbogs 3983mglizs, dobgen gPmdgm, a9bswo dody@mals, SorMageo Mo 08sMgdols
350935803900 dmEgmomgds: 4588390 @-asobgmgdgmo bombggdo . . . . . 167

600515@.35@053 %Bodod(‘], 30006)30 l’mﬁ':]o, 386.36 603305063, 05(]%0 686)96‘33051@0,
©38000 3@ 3bagmos, JoBonmo bdowsb-bdsdy o Ggdl@omsb-@gdlddy dms®-
adbgmo Loliggdols Logegmo gg@biogoo . . . . . . . L Lo 168

Konstantine Pkhakadze, Giorgi Chichua, Merab Chikvinidze, Ineza
Beriasvili, David Kurtskhalia, A Trial Version of the Georgian Voice
to Voice and Text to Text Translator Systems . . . . . . .. ... ... .. 168

dmﬁh@)oﬁénﬁa (Bbédoda, 30005)30 ﬂnﬂ'{]o, 3(‘]6o6 503305063, 038500 6'36}6}509@067
Jomorgmo g90-439Megools bdoo dsmgoco dzombggmo Lolsggds . . . . . . . 169
Konstantine Pkhakadze, Giorgi Chichua, Merab Chikvinidze, Ineza
Beriasvili, David Kurtskhalia, The Voice Managed Reader System for
the Georgian Websites . . . . . . . . . . . ... ... 169

6005])@65@053 %Bodéd(‘], 33663 303306063, anmﬁ)gn P)OP)'{]:S, nﬁﬂ%o 686)06‘330@0,
©38000 3@3bsmos, JoBogmo gboo g3Mmogdado b7 IGmgd@ols ,,j0=q3
900 bsdoxo dmlogomyg Jomorgmo mgomasbgomomgdsewo 0b@gemgd@ o ydo
337Lolo 3gb* 308bgdols ©s Igommegdols Imzmg dodmboengs . . . L L L. 170



0809do, 12-16 ogeolo, 2015 17
Konstantine Pkhakadze, Merab Chikvinidze, Giorgi Chichua, Ineza
Beriasvili, David Kurtskhalia, In the European Union with the Geor-
gian Language i.e. The Aims and Methods of the Project ”One More Step
Towards Georgian Talking Self-Developing Intellectual Corpus” . . . . . . 170
6m61§@65@053 %Badéda, 38666 303305063, 60006)30 Fmﬁ'ao, 058%0 386)06‘330@0,
©sgon  gydibsmos, 3Omgd@ols . Joogmo gbols cmaozgMo  amods@oe ols
Loggdgemgdo @d dolio addmygbgos Lvobam®dsgom @gdbmemmaogodo® goma-
@qddo sa90gmo bdoo Jsogoo bdmgsbo  JoMorgmo 0b@gemgd@ o ydo
3m3307@9M o Loliggdols Logegmo Loob@gmbg@m ggmliools dmgeng dodm-
Bomgd ..o 171
Konstantine Pkhakadze, Merab Chikvinidze, Giorgi Chichua, Ineza
Beriasvili, David Kurtskhalia, The Short Overview of the Experimen-
tal Internet Version of the Voice-Managed Georgian Intellectual System
Constructed within the Project “Foundations of Logical Grammar of Geor-
gian Language and Its Application in Information Technology” . . . . . . . 171
6m61§@65@053 %Bédoda, 33663 Bnﬂgnﬁoda, 8000680 Bnﬂ'ao, ©3300 6'366]:’)&@06,
Jomorgmo g90-a439Meqgdols bdmgsebo dommggmols Logrgmo ggdlos . . . . . 173
Konstantine Pkhakadze, Merab Chikvinidze, Giorgi Chichua, David
Kurtskhalia, The Experimental Version of the Voice-Manager for the
Georgian Websites . . . . . . .. Lo 173
Mikhail Plotnikov, Multiple Walsh Series and Sets of Uniqueness . . . . . . . 174
dobgogn 3enm@bogmgo, xgMoro Pmmdols 3§ 3Moggo0 s gPmeRgBOMdls Liod-
039900 . L L 174
Mikhail Plotnikov, Julia Plotnikova, Uniqueness for Rearranged Multiple
Haar Series . . . . . . . . . 175
dobgoen 3emm@bozmgo, 0g@os Senm@bozmgs, 89Rbd(33EYdImo X Moo J8oMols
9V 3Mog0ls gPosegmmmdols dglsbgd . . . . L 175
J. Protopop, I. Usar, Convergence Rate of Stationary Distribution of Retrial
Queueing Systems . . . ... oL 176
X+ 3Om@®3m30, 0. Hlsdo, ImdLoby@gools boliggdgdol LGssombocymo asbsfoy-
ools 3Mgdo@mdols Gogo . . L L L L 176
Omar Purtukhia, Clark-Ocone Representation of Nonsmooth Wiener Func-
tionals . . . . . . L 177
ds® ggBogbos, j5Mi-mgmbgls Fomdmaagbs gobgMols stogayge gabdisombe-
@qgoolbomgols . L L 177
Oleg Reinov, On a Question of A. Hinrichs and A. Pietsch . . . . .. .. ... 178
o9 630600307 30b@Mobolis @d Jobols gMmo ddm(gobols dglsbgd . . . . . L L. 178
Iryna Rozora, The Estimation of Large Deviation for the Response Function . 179



18

Batumi, July 12-16, 2015

06063 Bmbm@s, Ladslgbm g16d;00l oo gowsbmgdols gmelgds . . . . . . L L.

Khimuri Rukhaia, Lali Tibua, The 75 R-Analog of the Herbrand Method of
Automatic Theorem Proving . . . . . . . . . . ... ... ... ... ... .

bodymo @mbsos, sgmo @Godys, 0gmmgdsms sgBmIdGYM0 3G o900l JgMomsb-
ols Igomeols TS R-sbsemao . . L oL

Sabina Sadigova, Afet Jabrailova, The General Solution of the Homoge-
neous Riemann Problem in the Weighted Smirnov Classes . . . . . . . ..

bsdobs  Lswogmgs, sxgd) Xsd@Msogmgs, 9HMazMmzabo  Modsbols  sdm(sobols
8mgoeo 8dImbablbols dgliobgd fmbosh Ldo@bmgols jemosligodo . . . . . . . ..

Nazim Sadik, Bohr Radii of Elliptic Regions . . . . . .. ... .. ... .. ..
65603 Lsogo, dmMols Goroyligdo gmoglyto stggoobsogols . . . . . . . ...

Oxana V. Sadovskaya, Vladimir M. Sadovskii, Mathematical Modeling
of the Dynamics of a Blocky Medium Taking into account the Nonlinear
Deformation of Interlayers . . . . . . . . . . ... ... ...

oJbsbs 8. Lopmglzsns, gemseadgd 3.  bspmglize, dgmoligddo Lbgywols
©@0bsdo3ols J9mgds@ogo Imegmomgds dgomgendo 39b900ls sMsfiMgog0
@qammdsgools gsmgomolifobgdoor . . . L L

Vladimir M. Sadovskii, Evgenii P. Chentsov, Analysis of Resonant Exci-
tation of a Blocky Media Based on Discrete Models . . . . . .. ... ...
geoado® 3. Lamglzo, ggagbo 3. Bgbzmgo, dgemoligdto Lbgnmgools Hgdmbab-

Uemo 00adbgools wols3Mg@ e Imegmgddy @oegndbgdgmo sbowodo . . . . .

Armando Sanchez-Nungaray, Commutative C*-Algebra of Toeplitz Opera-
tors on the Superball . . . . . . .. .. ...

3633bm Lbsbhgli-6mba gm0, Hadopol mIgMsGmMgdols jmdo@sGoydo C*-dsepgd-
M0 bydg®omeBg . . L

Jemal Sanikidze, Kote Kupatadze, Quadrature Formulas of High Accuracy
for Cauchy Type Singular Integrals and Some of Their Applications . . . .

xg9s@ Lsbozady, 3m@Bg 378s@)sdg, dordmo Lodgldols 339G Mo gomdy-
@qd0 3mdols Godols Lobggestgmo ob@gamomgdolomgols s dmgogMoo dsmo
addmygbgdsbo . L L

Ahmad Shayganmanesh, Ahmad Saeedi, Stability and Accuracy of RBF
Direct Method for Solving a Dynamic Investment Model . . . . . . .. ..

83090 030635690, 833900 bsgeo, Johes3oto RBF dgommeols (Mogoscydo
0880lyM0  g9bg50900l Fgmmeo) LFodoy@mmds s Lodjligg @obsdo nmo
0bggli@oools dmegmolssmgols

babem Lbom@esdg, dsmgds@oggdo godogols gob@megogools sg@mImegemyHo
3dmbablibgdals dmdgdbols gm0 semamMomdols dglsbgsd . . . . . . L oL L



0809do, 12-16 ogeolo, 2015 19

Nugzar Skhirtladze, On One Algorithm for Constructing the Self-Similar So-

lutions of Mathematical Physics Equations . . . . . . .. .. .. ... ... 187
K. Skhvitaridze, M. Kharashvili, E. Elerdashvili, Solution of the Non-
classical Problems of Stationary Thermoelastic Oscillation . . . . . . . .. 187
J- UbgoBemodyg, 3. bsmsdgomo, g. gegdEsdgogo, mgMdmetgzormools LG(so-
mbostmo Mbggols sMs3@slio3gdo ddmsbols 8dmblbs . . . . . . L oL 187
Teimuraz Surguladze, Some Properties of the Fundamental Solution to the
Generalized Maxwell’s Body Movement Equation . . . . . .. ... .. .. 188
0g0d70s% by@ggensdy, 8obdmasrgdgmo dodliggezols Lbgyeols dmdMomdols asb@m-
@qdols 39besdgb@mo sdmbablibols 8mgogMomo mgoligds . . . . .. L L. 188
Kosta Svanadze, The Plane Problem of the Theory of Elastic Mixture for a
Polygonal Domain with a Rectilinear Cut . . . . . . . ... ... ... .. 189
30U@s  Ugsbsdy, cMgsor bofggms mgmBool dGEYgmo  $dm(sobs  doMggmbs
oMgg90do L{mmbsedmgsbo dowom . . L L L0 Lo 189
306390 0sgbs@msPgomo, J9g0ggeb 3hobsdgomo, dsmgdaGool LFsgmaools msbo-
dgemmgg dgomegdo STEM bL3gg0oemmogddg . . . . . . . . . .. .. ... .. 189
Kakhaber Tavzarashvili, Ketevan Kutkhashvili, Modern Methods of Teach-
ing Mathematics on STEM Specialities . . . . . ... .. ... ... ... .. 189
George Tephnadze, On the Partial Sums of Vilenkin-Fourier Series on the
Martingale Hardy Spaces . . . . . . . . . . . ... oo 190
a0mdzo 8 99bsdy, 30e09b 30b-g9@0gls Y 3003900l 39Mdm xS dgliobgd dom@ob-
adgd oMol Loghigggodo . . . oL 190
a. 090gsdy, 9O 7 mgsb FMgdo demosdzgh Godols bsdmsgaols Lslsdrghm mgo-
lgogools dglsbgd . . . . L 191
G. Tetvadze, Boundary Value Properties of Blaschke Type Product in a Unit
Circle . . . o o 191
Anika Toloraia, On the Solvability of General Boundary Value Problems for
Nonlinear Difference Systems . . . . . . . ... ... ... ... ... ... 192
86038 mm@m@sns, sMofMg0g0 Lbgsmdosbo Lolggdgdolmgols Bmasxe LoledrghHm
8dm(30bgools sdmblbowmdols dglisbgd . . . . L L L L 192
P. Tsereteli, G. Gabriadze, R. Jobava, About Solving of Large Scale Elec-
tromagnetic Problem . . . . . .. ... .00 193
3. vaﬁpamaqpo, 3 30660068, ®. Xmao?)o, oo  dmdols 3@3{](’:’)5}(‘)30660@)"36}0
8dm(3obgools 8dmblbols dgldbgd . . . . . Lo 193
@335 (3088dy, 5L 3I0M0g0 0bGYaMowol asbdmsrmdals dmagogHmo ModgHo-
m00l Aglobgd .. 194

Lamara Tsibadze, On Some Criterions of Improper Integrals’ Divergence . . . 194



20

Batumi, July 12-16, 2015

Zviad Tsiklauri, About Chippot Method of Solution of Different Dimensional

Kirchhoff Static Equations . . . . . . . . . .. .. ... .. ... ...... 195
%3°°Q vod;mo—{]ﬁm, Lbgowolibgs asbdmdocgdosbo 3omdmaols Ligo@osydo aob@meng-

ools 8dmblbols Podmls dgomeo . . . L L L L 195
Irma Tsivtsivadze, On the Absolute Convergence of the Fourier Series of an

Indefinite Double Integral . . . . . . . .. ... ... oL 195
omds Fogflogsedy, aobnledrgMgmo m@dsao ob@gamomols gamogl 3 3Mogols sdlm-

@@Mo 3Mgosemdols dglobgd . . L. 195
V. Tsutskiridze, L. Jikidze, On the Unsteady Motion of a Viscous Hydro-

magnetic Fluid Contained between Rotating . . . . . . . . ... ... ... 197

3 Gvaeﬂoﬁmda, . xoﬂnda, 30@MM3dabo@ Mo dcmsb@o Lombols sMsls@oombocy-
M0 ©obgos Lolitgmo Log®™dols 3mbg mm dommbsg 3mb9b@H e (;0@obemls

dnols . . L L 197
Salaudin Umarkhadzhiev, The Riesz Potential Operator in Generalized Grand

Lebesgue Spaces . . . . . . .. . 197
Lisgnseob ydsmbsxaggo, Moliols 3m@gboom@gdo asbdmasegdgm amobe wygdgaols

LogM3990d0 . . L 197
Alexander Vashalomidze, Corteges of Objects . . . . . . . . ... ... ... 198
3egJbsbpmdg gsdsgnmdady, mdogddos gmBEgggde . L 198
Nikolai Vasilevski, Commutative Algebras of Toeplitz Operators on the Unit

Ball . . . . 199
Bnqu)oo 3.51;052)8315607 H9300ls M3GOSEMONS 3M37YES(E0M0 dSeagdtgdo 9Mo-

qoemgeb YMg8g Lo 199
Teimuraz Vepkhvadze, On the Number of Representations of Positive Integers

by the Gaussian Binary Quadratic Forms . . . . . . .. ... .. ... ... 200
0g0d70sb ggmbgady, Poibgms Famdmeagbols dglisbgd asgliols dobsthrymo 335=Mo-

GI@O GOMTGO00 . . L e 200
Michal Wrobel, Gennady Mishuris, Mathematical Modeling of Hydraulic

Fractures: Particle Velocity Based Simulation . . . . . ... ... ... .. 200
3063;@ 36)(*)6352), 3356;{)0 30‘3'36)015, 30@Mge037M0  38oM900ls  Jomgdade 3Ho

dmegmomgos: bofomasgools Lobdomgdg ogndbgdgemo Lodgmsgos . . . . . 200
Linsen Xie, Convergence of Bi-shift Localized Szész-Mirakjan Operators . . . . 201
@obligh JLog, MOSE-4508IM Y0 @m3o@o0dgd@o Lsol-doMs 3xsbols mIgMo@mmg-

ool 3M900@mools dqldbgd . . . . L L 201

Kenan Yildirim, Optimal Control of a Beam with Time-Delayed in Control
Function . . . . . . . . . 202

39696 ogmEomoda, dgmols m3@odscmyto 3mbEHm@o MMBY ®sImorgdgmo bs-
JObGOm@m gabdgoom L. 202



0d0r9do, 12-16 ogwobo, 2015 21

Mamuli Zakradze, Zaza Sanikidze, Murman Kublashvili, Numerical So-
lution of Some Boundary Problems Using Computer Modeling of Diffusion
Processes . . . . . . 202

3830 boJ@ady, bobs Lsbozady, 3m@dsb 3mdmasdgamoa, Bmaogfomo Lobsdrgm
sdm(zobols Mosbgomo sdImblibs @ogyBomo 3Hmzgligdols 3mddoE g mo Imey-
@oMgools asdmygbgdom

Natela Zirakashvili, Application of Fourier Boundary Element Method to
Solution of Some Problems Elasticity . . . . . .. ... .. ... ... ... 203

bsmgems BomsJeDdgogo, Mogl Lolsdrg®m gagdagb@oli dgommols godmygbgds
@M935emdols mgmmools maogmo sdm(ssbolismgols

Index 205






0809do, 12-16 ogeolo, 2015 Bggbo gowgbosmo 23

3ONBILMS0 Rd300) 3MHRIBOS60

Sy

5300 gomMaols dg ammMegdosbo @s0dsws 1937 fwols 9 ©g39309™l . modowolsdo. 1945
V9l @soffym Lfogms mdomoliols gogms T Ladgomm lgmesdo, Hmdgmoy mddml Igesmay
850mogMs 1956 [gml.  0ddg9 gmls aobws mdomoliols Lobgemdfogm gboggdlodg@ols
999960 35-300935@0 30l 3o 39m@EgBol LEmegb@o. 1961 {9l @esdmsegds 1bogg®mlodg@oe
Fombobgdom s adsoamdgms Lfjogms 8ds39 1boggdlo@g@ols sldomob@nmsedo dosbamagdomo
0bd@ndoldy s addmmgmomo @gdbogols 30mgeMsdy.  Sldo@msebEMado dols 39domosls bgw-
9d@gobgemmds (bmdomo dgsbogmo s39@. Towmgs dodgeady.

5 39beors@m @olig®mEdE0s asdmmgmom omgds@ogsdo @soigs LogdoMmggmmls Ig;sbogtyg-
00md d39@gdools ., M38dodols Lobgenmdols dsmgds@o ols 0bl@o@y@do. Lowolig@@ogom Loddmls
0033x@mIdMgmdEs Jsmgmomdo s00sMgdn@o domgds@ogmbo @s dgdsbogmbo o3oe. b, -
bgmodgomo. domgdo@ogols obliBo@y@do b 1964 (wowsb wsofym dgdomods. 1968 { gl
30 859003005 mdoolols bobgmdfogm 1boggmlodg@oels Lodgsbogdm-33mggom IHmdwgdym
@8dMMdEMM08do, HmIgmo 03939 Fgml asw@sgmes  asdmygbgdomo domgds@ogols obls-
GoOIGoe. 1970 Jwmowsbd bgmddegsbgmmows 83 obligodn@ol Mogbgomo  Igmmegools
adbymaomqgosl. 1979 {wmowsb 1985 (wodwg ogm 83539 obldodn@ol omgd@mtols
dmoraomg Lodgsbogmm womado. 59 @®mls 0blGod B 9339 9G9MgoEs Mmogolo ©sdssmlsgd-
@ols, 839, 0. 39390l Lobgels, 1985 fmowsb 2006 {mol dmemmdwg oym o30@. 0. gg39oL
Lobgammdols godmygbgdomo domgda@ozols obligo@n@ols @omgddmmo. 1984 {wowsb 2006
@80y dlggg oym olsy-ls 399060 35-35m93s@ozols go3@B9@0ls godmmgmomo dsmgdsgoolss



24 Our Calendar Batumi, July 12-16, 2015

@5 0bgmm™ds@ogols gomgemols a0dag. 2006-@sb 2009 Fwols bigd@gddmedey - ol-ls kdwmo
3Omgqlmto. 2009 {wowsh Logmbmols dmemmdeg go olsy-li 939M0@l-dMmaglmto.
1996-2006 {9330 ogm Lmbgdols Lebgmdfogm 9boggdlodg@ols, boam 2008-2015 {agddo
Logdomoggmmls Lods@mosmdmls 3.  sbeMos Jomggemfmegdgmols Lobgammools  Jomormo
16039MLo@gGols o gg7w@o IHmaglimo,

1971-1972 (wgodo ascomes LEogomgdsl Logmebagmdo 3oMod VI boggmliogg@ols
Mobgomo 9bo@odols @admMmOGMMosls o aMmgbmdwmols 4sdmygbgoomo dsmgds@ogols abls@o-
&716d0 09bs39eMmggmdols gmmgMoo roeglo dsmgds@ogmbols, dgdsbogmbols ©s obgmm-
35¢0gmbols 8390, .-, @ombliols bgenddegobgemooo.

1982 (gl 3. @mdmbmbimgols Lobgemools dmlsgmgols Lobgemdfogm  4boggdlio@g@do
50338 Ldemgd@m®m wolig®@opos asdmmgmomo domgdagogols L3gosmmdon. Loswoligt@o-
(39 Loddmls mdgdxEmIsMmYMdrs dimgmomdo s®osMgogmo 9hogdmoe roeglio domgdsdo-
3o o930, 8.6, Gobmbmgo., 1985 {gmls dogbods 3OHmagglimmols fmwgds.

3OMRgLmM ©83000 amMegBosbls asdmdgzgybgoeo 8dgls 200-dwg bsddmdo, dosm dmtols
4 a0dmambgos, 2 35@9b@o (099, @sbos), 3 Fmbmamogos.  owgdmmo odgls IMegowo
Lodgsbogm amab@o.  3gogl swdtmeomo Ig3bogMgosms 7 wemgd@mmo, dgisbogmgosms 17
Jobos@o.  dolio  bgemddegsbgemmoom  dgliymgogmos 0936 Ledsgol@mm  bsdmmdo,
J@gdols  asbdogenmodsdo  bgmddwgobgmmdws  Lbgowslibgs Lodsgolmm ©d Lormd@mdm
IOmamodsls.  oym IMogomo  Loob@gMglim Lowmsdalols sg@mMo 8b msbsog@mmo.  dolso
b9ddrgobgmmdom  dgligmgogem  Lodgbogdm bsdmmdgodo g negb@gdls, sldomob@golis
S MJGmMMObEgols dmdmggdnmo ddgm  Lbgowslibgs Lobols ©odemmdgoo, lLoggmgdo ©o
39dogdo, Hmam seaomdmog, olg LogMmsdm@olim Lsgsbdsbosmmgdem IHmamsdgdom
Bo@omgdge 3mbggmab09030. dsdMeomgdls dmmols stols 3MgBogb@ols 7 @d Lmdmbols 4
LBodgbos@o. dols 9dqocmm Imfoggmogsb 8maogMoo bosymaogdow 37domows s d7domdls
LodegoMasMgm (3Omg. 9. 93L9930 - olMsgmo, @md@m®o g. o7golo - 8d3, @mdGmEo
0. x0mg30 - Oxlgoo, @md@mmo o. xobsdgomo - olimogmo s bbg.).

00 dMols IMsgomo Logmmsdmmolim gmmdols Imbsfoemg, dso dmmols dsmgdsozmlios
gomdogols (1983 §.) @ (ogdobols (1994 §.) dlmgmom  gmbamgligdols, TUTAM-ols
L0d3mBodgools, sogbols 0b@gM@oli;03obstiymo meoddoseols s bbg. . am®egdosbo
sMdgMmmbge oym dofggn@o @gdisogools Fobsgombor @s gmommdmogo Lsdgsbogdm dgdemdols
Boliv@omgomae 3oModols, Hmdols, amgbmdols, smgbols, 0gbols, dmlszmgals, 30930l, doblsgolss
@5 bbgs domodqdols (sbmdoe mbogg®lodgdgodo.

3OmgqlmMds ©. gmM©g80obds Imbofomgmds doowm IMsgemo LogMmsdmmolim oy
d@a0mmomogo  jmbamglols, LoddmBoydols, 3mbag@gbools, Lgmemols mMasbodgoslks ws Bo-
GdMgd0do  asdmmgmomo  domgds@ools, dgdobogols, asBlms mgmMools, doeMmeobsdools,
d9abo@ Mo d0Mmeobsdogols, 0bgmmds@e ol kyggmmgddo (LogMmsdmmolim jmbamglio dsmg-
358035do, IUTAM Lod3mBodo s 5.9.).

Lbgoslibgs @dml Lojobeors@m ©d Loemd@mdm woligd@siogools mdmbamagdolismgals
d0{399@mo  oym  Logmobagools,  aqg@dsbools, o@owools, Glgomols, @sbools, dmembgomols,
LsdgMdbgomols, 7360bols, dg@mmtglools, 980g39m0ls, 539Mds0xsbols @d dmewsggomols Lsodys-
boghm @o Lolfogemm (59b@@gddo. bdoMoe oym Lo 3obroes@m ©s ldemd@mmm waligd@ose-



0809do, 12-16 ogeolo, 2015 Bggbo gowgbrsmo 25

9008 m3mbgb@Bo s 9JudgmEo LodoMmggemmao domgdo@ogols, 0bgmmds@ozols s dg4sbo jols
Ma90do.

1993 (gl so@bogls 3md307@gtae  d93b0gmgooms s Lolggdgools LogHmsdmmolim
s30@gdools 93M0@, ogm Logdemmggmmls Lodbgdolidg@yggmm o3oegdools {9360 s dolo
Lods@om 3Mgdowgb@o. ogm Lodommggemmls Loobgobtm 83009300l 9360, dlggg Llimg
d93609M9d0m5 5 3809d0ols 309G Mo Imegomgools Ldgmmmeobsgom Loddmls {9360,
Logdommggemls 3g(3b0gMHgosms d30@gdools Jomgds@oggto dmegmotmgdols boddmls mogdxwm-
doMols dmoraomy, 0g. xogsbodgomols Lobgenmools mdomoliols Lobgendfogm 1boggdlodg@ols
Lodgsbogdm Loddmls 9300 (1985-2006 (Y.) wo Lbg.

IOmg. @, ammegdosbols Lsdgibogmm m9ds@oge doMomorse gbgds:

e 930mbmdoymo Loldym-bbgomdosbo sam®omdgdols sagdolis @d 3geggol s gombagdls;
e 0. 39379L aomlgools @ goMgo@gdols mgmmools ©xdbgools s asbgomsomgosls;
e 350935@039M0 g0dogols Bmaoghmo sMsfMxogo sdm(sobols dglifogmals;

o 39MdmfoMmImgdmgdosbo @oggMgbsoom Mo asbEmmgdgdolismgols @slidmo Mo jens-
Logno Lofgoli-lolsdrghm o Loliodrgmm 8dmabgools dglifogmeals.

dols IMm390do  a5bg3000M900d S @S M9bddgeMmmgy dgomegdo g0dools, Jodools,
93me@maools, Loddgbgdmm d9dobogolss @o do@Mm-as8m ©@absdogols 3mb3MgG@o 3Magd@os7-
@0 5dm(30bgo0ls 3omgddoGogdo s 3mddoy@Egcgwo dmegmomgoolomgols,

dobo dOHMIgd0 (30G0MYdY@od Jsmagmomdo d@08MYoge Jeoeqgls dgbogMoms IHmIgedo,
dmbma®ogogolis s Lobgmddwgsbgmmgddo, gbso3mm3grog® @ dodmbommgomo bslosmols
bsdmdgodo.

@. ammegosbols IHMIgo0ls (s0@eMgogdols dglobgd - dmbmamongogddo, Lobgmddwgsbgamm-
905 @s 9b0g@m3geomo bskosmols bsdMHmIgodo 0bam@dses gobmaogligdeos dolssdsmmay):
http://www.books.google.com/books?q=gordezianid, Lowsy 30-drg foabos domomg-
090 @S olbobo o goanMomgdls Lbgs Godols 0@oMgools Bsdmbsmgomdo, dsgsmomow,
Omammgoogos Scholar Google o Harzing's Publish or Perish. of (50399 ad9mymaomo
893mmg@om0, a5dmygbgdomo domgds@ogols s dgdsbogels 3MMdgdgdols smgemomdo swos-
9079 d33@g390ms ols Imbma@agogde, Lobgmddngsbgmmgde, samgmgg dodmbowmgomo @
olBmMogmo dsbowgoo, 9b0zmmIgreogdo, Lowesy swbodbymo @ (j0@oMgdmos ©. amm-
©@9dosbols dMHmIgdo:

1. M. Bernadou, Finite Element Methods for Thin Shell Problems. John Wiley, 1996
(Lobgeddegebyem);

2. Ph. G. Ciarlet, The Finite Element Method for Elliptic Problems. Studies in Math-
ematics and its Applications, Vol. 4. North-Holland Publishing Co., Amsterdam-

New York-Oxford, 1978 (8mbmg®™ogos). Grgligmo momadsbo: ®. Cespae, Memoo
KOHEUHbIX 271eMeHmo8 0s nnunmuyeckux 3aoad. M., U3n. Mup, 1980;



26

Our Calendar Batumi, July 12-16, 2015

10.

11.

12.

13.

14.

15.
16.

Ph. G. Ciarlet, Mathematical Elasticity. Vol. II. Theory of Plates. Studies in
Mathematics and its Applications, 27. North-Holland Publishing Co., Amsterdam,
1997 (Bmbma®agos);

Ph. G. Ciarlet, Mathematical Elasticity. Vol. III. Theory of Shells. Studies in
Mathematics and its Applications, 29. North-Holland Publishing Co., Amsterdam,
2000 (dmbma@ogos);

M. Vogelius, I. Babuska, On a dimensional reduction method. I. The optimal se-
lection of basis functions. Math. Comp. 37 (1981), no. 155, 31-46; II. Some
approximation-theoretic results. Math. Comp. 37 (1981), no. 155, 47-68; I1I. A
posteriori error estimation and an adaptive approach. Math. Comp. 37 (1981), no.
156, 361-384 (dodmboegomo bsdMmdo);

. A. A. Camapckuit, Teopus paznocmuwix cxem. M., Hayka, 1983 (Lobgeddwgobgemm);

. ILW. Babumesny, A.A. Camapckuii, Boiuuciumenvhas menionepedaua. M., Uzn. YPCC,

2003 (3mbmadsgos);

. MexnyHnaponnas koHdpepeHius maremaTrkoB B Hurte, Jloknaaer CoBerckux Maremaru-

KoB, MockBa 1972 (esMaols 3b0dgbgenmgobo dow|93900ls dodmboengs);

. A.A. Camapckuii, [1.H. Babumesuy, [1.I1. Maryc, Pazrocmmubie cxemsl ¢ onepamophwvimu

muodcumensmu. Munck, 1998 (dmbmamogos);

T.10. Xoma, O6obwennas meopusi obonouex. Kues, Haykosa Jlymka, 1986 (3mbmaes-
$03);
Monique Dauge, Erwan Faou, Zohaz Yosibash, Plates and Shells Asymptotic Expan-

sions and Hierarchical models. Encyclopedia for Computational Mechanics, 2004,
Edited by Ervin Steinm Rene de Borst Thomas J.R. Highes (gb03em3geos);

A.B. bunianze, Hexomopwie xnaccwi ypaguenuii 6 uacmmuvix npouzeoousix. M., Hayka,
1981 (3mbmaMsgos);

E. Obolashvili, Higher Order Partial Differential Equations in Clifford Analysis.
Effective Solutions to Problems. Progress in Mathematical Physics, 28. Birkhauser
Boston, Inc., Boston, MA, 2003 (dmbmasgos);

S. Jensen, Adaptive-dimensional reduction and divergence stability. Mat. Model. 8
(1996), no. 9, 44-52 (30d8mbocgomo bsdmmdo);

HUcmopus omeuecmeennou mamemamuxu, 1. 4, xa. 2, CCCP, 1917-1967,

M. Dikmen, Theory of Thin Elastic Shells. Surveys and Reference Works in Math-
ematics, 8. Pitman (Advanced Publishing Program), Boston, Mass.-London, 1982
(Lobgddrgebgmm Imbmamogormo balosmols).



0809do, 12-16 ogeolo, 2015 Bggbo gomgbrsmo 27

©. ammegdosbl Fomowe bgws 09ebogMgds gmmmomogo ddsmdalis doemgs dogdgeodglimab,
06005 g93799Lmsb, sbmos doffodgliosh, swmgdlsbemyg Ledsmlgolmeb, sbamgo Gobmbmgmsb,
793 @10 @omblomsh, gomod Lostmglmsb, mImgods; oo Mmemo o0mddadgls dolso,
Omamt 4ddmygbgoomo 35mgds@ogols ©@s obgm®mds@ools bmdomo 3gosmoli@ols Bodm-
4oo0d90sdo.  JoMggmo  Lodgbogmhm  bsdMmdo dols dogm  dgliyemgdgmo  ofbs 3w,
d. dodgmaedols bgmddegabgmmdomn w©s dogmo (sbmgdgdols 4sbdsgenmosdo o  3s@Eogl
d00a 9000 dolifogmgdmolss @d asdmbBgbowo dg3bog@ols bosmgen blimgbsls. LogMome, 3Mmag.
. amMegdosbo ymggmmgol oese sgsligoes ©s  Loygommon  dmobligbogows  yggems
Jgeoamals, HmIgemmsg dols Bsdmysmodgdsedo astMyggnmo [awomo doydemeso.

@. amMeg8osbols dogM Jorgdeos IMobsad o Ibodgbgemmdols 3mbg dgegagoo g3mbm-
dogo Loliy—lbgomdosbo scammomdgdols saqoolis @ 3gmaggolsls, o. 3937l asmligdolss
@5 30M%308900ls MgmMools ©o9dbgools s asbgomemgoolols, demgdo@ozno 300 jols
sMsfiMg0g0  9dm(39bg00l Fglifogmolisls, ©oggMmgboomgmo  asb@mmgogdolivmgol w@slidymo
35 3eslio ggMo 8dm30bgdols asdm 3gmggolssls, dols ogH asbgomomgdgeno Jomgds@ogdo @
JMd307@ 9o Imegemomgools dgmmegdols Loobgobtim ©s Lodmbgoalidy@yggemm sdmssbsms
dglolfogmoliols o Lbg.

o Fomdmragbomos dbmamomdo s@odtMgdgmo  dgsbogdols, asdmygbgdomo w©s  addm-
0g@omo  3509dd@ogol Jeorglo Ldggosmoli@ols, d30wgdogmls o, Lodamligols obsliosmgds,
OmIgo 96908 INHMPILm® @300 amMrgdosbols dg60gMm@ Immgsfgmosls. dogbgrogse
0dolss, M3 99 @obOLodMYOOl @sfgMorsb asM3397@o d9Momeos asligmo, ol 96 ©d73OM-
ao3l mogolo 3bodgbgenmos s doMmomsesre Lfmmor safjgml 3MHmagglm® ©sgom ammeg-
Bodbols 993609 Imegofgmosls s dols gt dowgdnmo dgegagdols 3bodgbgamdsls.

7©83000 gomMaols dg amMegBosbo sMols asdmmgmomo @d asdmygbgdomo dsmgds@ools
bmdomo L3g00molsgo, HMIgemdss mogolo dMHmIgoom dbodgbgemmgobo {gmomo dgo@ebs
d9(300gMgd0ls aobgomsmgosdo.  dolo FHMIgo0 gdwgbgds mebsdgemmgg dsmgdsgogels oligom
3@ Lo 3ombgdls, BHmam@oies domgds@onmo godozols {MHxog0 @ sMsfMa0g0 SIm(jo-
bgdols 5dmblbols Mobgomo Igommegdols (oo dmtols 93mbmdogdo samMomdgools) dgddbs
s ©397dbgds, omod bgliBmmols dg g9zl asmligdols s goMgo@gools domgdo@osnmo
dmegmgools 40dm3gmgge, 9Ms3@sliogm Lolsdrghm sdmizebosms sbomo smoliols (sMowmm-
3o Lolodegmm sdmsobgdols) 3mtgd@memdols s dsmo @als3@gEodsgools Ls jombgools
dgLfogems;  goBogols, dodools, Loddgbgdemm dgdobogols, asBogozssools, w@gsdimagdols ©@d
Lbg. 9dm30bgools 9ad-8g 3009dd@ognMo dmegmotmgdols IMHmdmgdoms asdmjgemaggs wd Lbg.
13000 amMEg8oobols seMgymo IHMIgd0 9degbgds BmgogMmo sSMOlEGsombsdmmo, FMaag0
@5 9Ms{iHg030 JoMddme Mo Godols asb@mmgosmomgols bgowslibgs @odols d5wg908g (Jot0-
J90bmgsbo, HMdooligdnmo) Lolidgemlibgomoosbo Lggdgdols (dsm dmmols dowomo Lod-li@ols
lggdg00ls) 3mblE@momgdols s asdm 3gmgsgols.

83 dMmdg0do bobggbgoos sagdm@o Lbgomdosbo Lidgdgools 3M9oo@mds, asdm g@gneos
3500 JeaMoemds s Lodnl@g. gl aodmygegggoo Fomamawagbl Lomdmasd@smgocmmools
aob@mmgdolsmgols 830@.  Fowgs dodgmadols dog® dogdmmo dgegagdols asbgomomagdols.
83939 39Momedo ©@sgom ammMegdosbds esofym mogolo asdm jgmggqoo 93mbmdoym Lbgsmdosb
939030 (@M o Mor-9MHmnasbdmdomgdosbo Igmmeo).



28  Our Calendar Batumi, July 12-16, 2015

dols dogm 1965 [ganls a9dmd3ggbgdnmo badmmdo, MHmIgwoi 2m Gogols JoMsdme Mo
89bEM@gdg00lomgols @m s Mo-9MHmnasbdmdowmgdosbo sdgdgdols aodm3gmaggels gdmgbgds,
B9g@MOM0gor JoMggmos 59 Godols bsdmmdgols dmmols, dslsdo bohggbgoos, MM s 3dome
Bmaodeo  Lobols dowomo  Mogols  gsb@mmgdgoolsmgols L3g0omMo  gmasbdmdogdosbo
Loli®gdols  (s@o@ogio  dmmgmols) sdmboblibo  vswols  3396d90d0  IMOgocadbdmdoengdosbo
5dm(sobols 8dmbablibls gdmbgggs. odgg dmgdg@os 2m Gogols asb@memgdgdolismgols @m 3o-
@YMO-9MNgsb8mdomgdosbo  Isdgdgools dramormdols Mmoo w©sgydbgds.  swbodbymds
dHmdsd  doodydm  gymoeegds dMogomo d3gmaggemolss, HmIwmgodsg dal dolgls doemoshb
doomo dggoligds (9.0, Ladomligo, b.6. 08bgbym) @d (50@0Mgdmos Ldgoomolgms dJmge
Mog dOmIgddo, doo dmtols hgdls dmbmamogosdays.

16@s  8@obodbml, ®md Limdge ©sgom amMegdosbols JoMggmo dMHMIgo0  @sgem
Logqdgmere Lodommggmmdo asdmmgmono dsmgds@ozols oligmo 13b0dgbgenmgsbglio msbo-
99Mmgg 300507 9ogdols asbgomotmgdsls, Hmammogss domgdsdendo godogols dmiabgools
3dmblbolismgols 93mbmdoMo dSemamMomdgdols 48dm33e9g3s (Mo Moe-gMmasbdmdowmg-
000bo  dgomeo, fomor doxms dgomeo, ©93mIdmBoiools Igmmeo, asbenghgols dgommeo,
(339900  dodsMmmegdoms dgomeo @d bbg.). 83 dgomegdols mgmogmo Logndgemgoo
dmg99n@o ogm 50-00b0 [engools dmmmls @s 60-00b0 [amgools @slisfyolido s39Mo039mo ©@o
Loddmms IgsbogMgools 3Mmdgodo (x. @yawsbo, a. M939mMeo, ©. Joldgbo, b.b. 05bgbjm,
0.0, Lodsmligo, a.0. dombyz0 o Lbg.).

59 (303@0ols 3mdeggbm dHMI9do ©og0m 4MMEB0sbds ddamM @S addmo gmos bgowolibigs
Bodols @mm3o@YMee-9MHmasbdmdomgoosbo ligdgoo s asbagbomo Lggdgoo. 39Mdm§emdmy-
079 9005b0  SMOlEdEombsmmo [Mxogo asb@mmgdgoolismgols (3399000 3mg50309b@gd0m
9035 asb8mdoengdosh d9dmbgggedo @o sgMgmgg oMsfiMgogo JoMedmemMo ©d 303gM-
oM@ Mo asb@mamgogoolomgols. oo gdmoe  bes  d@obodbmls gMmo  dbodgbgmmgsbo
a9M9dmgos, MHmIgeog dbolinsmgols esgom amMegdosbols IHMIgels - Jomdo scvamomdgools
a0dm 33938 Fomamgdls soliEMad@y ©@mbgdy, 39bdsombocmnmo sbowodols mobsdgemmgy
dgomegdols 4sdmygbgoom. 83slimsb, dorgdgmo dgegagoo 9@OMgogb 3mbiMg@ @ ©s godm-
ygbg0001 bsbosols, d9deamddo eogom ammegdosbds 89dmo babligbgdo Lsgombgdols 3gem938d0
Booim sbomasdmms Ldgsoomoliggdo, H@Imgods dowow 393609 ©mbgdy @o8d7dogyls
Mobgomo dbowodols o Fomgds@ogndo Imegmotmgdols SmaogMomo mobsdgemmgy 3Hmd-
@9dod.

1968-72 {g90do @ogom ammegdosbols Jogm sagdmgmo odbs sbowo Godols 93mbemdoydo
S@amMomI o0 3809350 37M0 5odools sMsliEoEombotreo 9dm(sobgdols sSdmloblbgmaow. o3I
Sam®0mdgols 35b , aslisdomgd o dmegmgdo gimes. dsmo d9dggmdom sagdgmo @
853m 3390 0gbs JoMomgmmo mgmols idgdgdo. sebodbrymo asdm3gmgggools Bmaogmo
dgegao bofommomog 1970 (gl bosdo ho@amgdre domgds@ozmbios jmbamglidg odbs
Fomdmeagbomo (5.0, Lodomlgols dmbligbgds , bgomdosb Lidgdsms mgmmoolisedo dodegbowo
bodmmdgdols dgliobgd®). dgmgagools bofomo asdmdggybgonmo ogm Log@sebagmdo 1971-72
{9000 @d3000 gamdegBosbols 3sMadols jboggdlodg@do dogemobgdolisls, oibgomo sbowmodols
@dMMIEMM08d0 9390, g.-@.  @omblols bgmddrgsbgmmdom dgdomools JgMomedo.  gls
dOMIgd0 (50G0MYON0S 3MdgMmadols (g.c0. omblo, 3. §qdsedo, g.@. 3s539Mmg0 s Lbg.).



0809do, 12-16 ogeolo, 2015 Bggbo gowgbosmo 29

a0l 390 90gmds  dmEg@gdds (39MOmgmmMo  mgeols dSenam®omdgdo) asbls 330Mgdwo
d60dgbgemmds  dg0dobgls IMSgom3MmglimMosbo gegd@dmbrye asdmdmgmgmo dobgobgools

893mPgbolimsh ©s393d0gd0m. oliobo Fomds@ggdom asdmoygbgds w@mgzoemdols mgmmools,
2009503 900lsd @ asmligdols mgmmools, dsabodmo doeMmeobsdools @ bbg. 3mbsMg@ o
a9dmygbgoomo  83dm(39bgd0ls sdImLisblibgesc.

3@lobodbagos, MMd ©sg0m ammMEgdosbols 4slodemgdgmo seo@oMo dmegmgdols s
L9990l 9dmMIblbgemo am@md@gdo Sbo@od ©d [omdmowagbl o mgmGogm 0b@gmalils
babggotixamams mgmmools mgommobgrgom, @o-GOHmEIM-35¢mM-BgMbmgals (sbmdomo gmm-
d9mgo0ls Jsgoglom, MHmIgmms ©sgndbgdsls 8mase g3bdombocm® Logtg90do 9degbgds
83d9M0 390 Logemgmols 9. modoeyliols asdm jgmgggoo.

©53000 amMegBosbols bsIMMIms oo (3030 gdrgbgds 9390, owos 39390l BoMzoEgdalss
S aomlbos ogmMools 33emggel.  3gPdme, 99 ogmmools Logydggmdg goMao@gools ©@d
aomligools Jomgda@odo dmegmols saqdsls, 3mbyMg@@o asdmygbgoomo 83mzebgdols (mbg-
@o admligdo, mowmgsbo 38dbmgdo s Lbgs Loddgbgdmm 3mbligMdseg00) LE®mdénogwo
5 bomolbmdmogo  mgoligogools  (Loledwghm  8dmsobgdols  sdmblboswmds,  dosbmgoomo
dmegmgools Lodqlidg s 9.9.) Logydggmdg mobsdgemmgy oliyMg@gmo seamMomndgools
©837303900l  g@gd@@mbym  asdmdmgmge dsbgobgodyg Mgomodsiools dodbom.  badHMAm
dmbligbogdnmo (5030 @ofygdgmo 0dbs 830@. 0wos g9379L 3gasg@gboms @d bgemddwgaby-
@mdom. 99 aodm33m9goms dgegagoo (1969-80 {wgdo) dImbligbgdmmo odbs Lbgowslbgs
LogMmadmmolim s Ld303doMm gmM3d908g s asdmdggybes mmo LEs@ools Loboo Llimy
dg(3b0gMgdoms d30wgdools dmbligbgdgodo (1974 §.), sadgmgg bbgs g39Mbscgodo. swbodbymo
0995030l 0agmog dmbligbgdgdo aszgows 1977 gl 3o0dols 9gEmIdE0 old @ 0bgmm-
d5@0gols 0bli@o@m@do.

1983 {9l domgds@ogmbos 3mbamglidg go6Mdogedo wdgom  ammegdosbds  ass39m
dmbligbgos obowo  Godols sMsfMx0g0  JsMsdm@Mo  asb@magdols Bobgomo  sImblibols
dgliobgd. 00 a0dm 3gmggems  d9e9aqdds IMog@oggmo asdmygbgos 33mge s w@sbgmaow
065 0.3. 33OBsEmgols Lobgenmools s@mI Mo 9bg@aogdols 0blio@m@do @s Lmbydols godo3o-
$99b03395 abligod @ do.

6@ 520bodbmls, HMI Ggdbogolis @s Lobowmbm dga@mbgmdsdo 3Mogd@oggmo asdmygbgos
33mggls @dg00 ammegdosbols Jogm mogols dmlfogeggdmob o MmobsddmmImgdmsb gMmoe
Bo@omgdmmds Lbgs asdm3gmg39ods (@gomimgols asgMigegools asmgmes, Lodowadm dlg-
@90do asdols @obgdols sbaoModo @d m3Eododssns, LomodgMo @sbswasmgoo).

Lodg3b0gMm Immgefgmdslmsb gMmmse @sgom ammegdosbo dmbofowmgmosl wgdemdls
L3g500eMo 16ddgbgdemm dg4sboddgdols dgddboliomsb ©s303doMgdnen d7mdomdsdo, odgls as-
dmambgdgoo, HMImgoo ©935¢gbGgd7mos 9dd-bd ©o dgg;09do.

s 3d@gdogmbio o, Ledomlgo*

bogmaogMo oym @. amMegdosbols, Hmamm 3Mmagglmols 39domos 0gobg xogsbodgowols
Lobgeomools mdomolols Lobgmdfogm 9boggdlo@g@do, Lowsy sogamo famgdols dsbdoedy
b9@3drgobgmmdms 0bgmmds@ools @d asdmmgmono dsmgds@ools Jomgemsls ©s doysgws
bowgdom  g9oligde, aow@slzgdes s LEmegb@gdls mogols mebsls ©@o  godmimomagdsls,



30 Our Calendar Batumi, July 12-16, 2015

dmfobogggdls 30 mog0@sbgg 9300Mgd@s Ledgsbog®m 33eggom d9domdsls. dolio agdisogdo
dde08b IM9gdmngMmgsabo 0ym: @83MHMaMdgos; asdmmgmomo domgds@ogs; dsmgdsgogto
dmegmoMgos; g9bdombocmnmo  sbsmodo wd asdmmgmomo Fsmgdsgogs; aomligools @o
200504900l 0. 39390l Mgm@0s; 39MHdmfeMmImgd@gdosbo @ogg@gbs0sm Mo asbEmM@gdg-
ools 8dmblibols  Lbgomdosbo Igommegde; ©g3mddmdogools Igmmegdo; Gogbgomo sbseodo;
Lod93609MHm  addmmgegdo;  3509doGo N0 IMEI@OMYOS @S 4dIMmg@omo  d80gdd@03d;
{5030 semaqodols Gogbgomo dgomegdo; 3mog@Egdgmo dSwmaqdms s bbgs. oago oym
M59wgbodg LodsgoliBmm ©o Loemd@mmm dHmamsdols bgmddrgsbgwo.

a9bLs 39098000 Nbed 9@0bodbmls ©. am®megdosbols dmegofgmods 1bagg®lo@g@ols o. gg-
3956 Lobgeomdols  a0dmygbgoomo domgds@ogols 0bligo@g@do, Lowsi asosms ads gtmlo
d93609M0 09b5dIOHMAols MbsIGOMd0@db  0bliBo@ @l @oMgd@mmols mobsdwgomdsdwy,
om@m  dmo  {mols 3sbdowdg 30 bgmddegobgemmows  gMm-gdo  dofomse  LsdgsbogHhm
dodomogdsls (350930@039M0 IMegeoMgos ©s 4sdmmgmono 3omgdsGoss).

. ammegdosbo Lbgoswslbgs (wmgddo oym Lsdgsbogdm bamolbgools s [megogdols
d0dbodgdgmo Loaddmgools F9300; Gligools dgsbog@gdoms 8 39@gdools Jomgds@ogydo dmey-
@000l LodOmMomgdm Loddmls §9360; a9Mdobools 0bgmmdsgogmbios Lsddmls §9360; Med-
©gbodg 93@MMo@gG@o Lodgsbogm gMbomols LoMgrsdsom gmegacols §9300. ogo oym
LogdomMmggmmm—glidsbgools ghmmoemogo Lsdgsbogdm g3@bools | asdmygbgoomo domgds@oge,
0bgm®doGoge ©@d d94obo3o" 9Mm—gMmo ©d3s0Mligogmo @ Insgemo Mgrsd@mMo.

38900



0809do, 12-16 ogeolo, 2015 Bggbo gowgbrsmo 31

Professor David Gordeziani

fo®

David Gordeziani was born in Tbilisi on December 9, 1937. Since 1945 he had been
studying at Boys’ Gymnasium No 1 which he graduated with golden medal for extraor-
dinary achievements in 1956. In the same year he became a student of the faculty of
Mechanics and Mathematics at Iv. Javakhishvili Thilisi State University (TSU). In 1961
he graduated TSU with honor and continued his education as a post graduate student
at the department of Approximate Analysis and Computational Technics of the same
university. During the postgraduate period he had been working under the supervision
of outstanding Georgian scientist, Academician Shalva Mikeladze.

David Gordeziani had done his PhD in Computational Mathematics at A. Razmadze
Institute of Mathematics of Georgian Academy of Sciences. Dissertation council was
chaired by worldwide famous mathematician and a professional of mathematical mechan-
ics Academician Niko Muskhelishvili. David Gordeziani began his scientific work at the
Institute of Mathematics from 1964. In 1968 he had moved to TSU Scientific-Research
Laboratory, which later on became Institute of Applied Mathematics in the same year.
Since 1970 he had been heading the department of Numerical Analysis of this institute.
From 1979 till 1985 he was Deputy Director responsible for a Scientific Area. By that
time the institute was already named after academician Ilia Vekua. From 1985 till the
end of 2006 he was a Director of Ilia Vekua Institute of Applied Mathematics. From 1984
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till 2006 David Gordeziani was also heading the Department of Computational Mathe-
matics and Informatics at the faculty of Mechanics and Mathematics of TSU. From 2006
till September 2009 he was full professor, and from 2009 till the end of his life he was
Professor Emeritus at TSU. He was invited professor at Sokhumi State University and St.
Andrew the First Called Georgian University of Patriarchate of Georgia correspondingly
in 1996-2006 and in 2008-2015.

In 1971-1972 David Gordeziani took internship course at the laboratory of Numerical
Analysis in Paris VI University and in Grenoble Institute of Applied Mathematics in
France. His internship was supervised by the greatest contemporary mathematician,
engineer and informatician, academician Jacque-Luis Lions.

In 1982 David Gordeziani defended doctoral dissertation by specialization of Computa-
tional Mathematics at M. Lomonosov Moscow State University. The doctoral council was
chaired by one of the greatest mathematicians in the world, Academician A.N. Tikhonov.
David Gordeziani was granted a title of a Professor in 1985.

Professor David Gordeziani has published about 200 scientific works, including 4 in-
ventions, 2 patents (USA, Denmark) and 3 monographs. He has received large number of
research grants. He has roused 7 scientific doctors and 17 candidates. He has supervised
many scientific works for Master’s Degree. During many years he was heading various
masters and doctoral programs. He was the author and co-author of many interesting
syllabuses. Under- and Post-graduate and doctoral works carried out under his supervi-
sion have gained variety of diplomas, certificates and prizes on international as well as
local conferences held within the framework of educational programs. 7 of his pupils have
won presidential scholarship and 4 - scholarship of Soros Foundation. Among his students
been under his direct supervision are those, who successfully worked and have still been
working abroad (Prof. E. Evseev -— Israel, Doc. V. Iucys — USA, Doctor T. Jioev —
Russia, Doctor 1. Janashvili -— Israel, etc.).

David Gordeziani participated in numerous international and other forums, among
those the World Congress of Mathematicians in Warsaw (1983) and Zurich (1994), 1U-
TAM Symposium, Athens Interdisciplinary Olympiad, etc. He was many times invited to
famous Universities of Paris, Rome, Grenoble, Athens, Jena, Moscow, Kiev, Minsk and
other cities to give lectures and carry out joint scientific researches.

Professor Gordeziani has taken part in organizing and carrying out many international
and local congresses, symposiums, conferences, schools in the area of computational math-
ematics, mechanics, shell theory, hydrodynamics, magnetic hydrodynamics, informatics
(e.g. International congress in Mathematics, [IUTAM Symposium, etc.).

Professor Gordeziani was invited as an official opponent of a defense party in scientific-
study centers of France, Germany, Italy, Russia, Denmark, Poland, Greece, Ukraine,
Belorussia, Uzbekistan, Azerbaijan and Moldova. Often he was an opponent and expert
in Georgia in the areas of Mathematics, Informatics and Mechanics.

In 1993 Professor Gordeziani was elected as a member of International Academy of
Computer Sciences and Systems; he was a member and honorary president of Georgian
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Academy of Natural Sciences, the member of Georgian Engineering Academy. He also was
a member of Coordination Council of the USSR Academy of Sciences in Mathematical
Modeling, deputy head of Coordination Council of Georgian Academy of Sciences in
Mathematical Modelling, member of Iv. Javakhishvili Thilisi State University Scientific
Council (1985-2006), etc.

Scientific themes of Professor David Gordeziani mainly deal with:

e Development and investigation of economic finite-difference algorithms;
e Establishment and development of the theory of plates and shells of 1. Vekua;
e Investigation of some problems of mathematical physics;

e Research of nonlocal initial-boundary and boundary value problems for partial-
differential equations.

His works develop new contemporary methods for mathematical and computational
modelling of certain practical problems of Physics, Chemistry, Ecology, Construction
Mechanics and Hydro-Gas Dynamics.

Works of Professor Gordeziani are cited in papers, monographs and handbooks of the
worlds’ greatest scientists, encyclopedias and overviews.

The information on the citations of Professor Gordeziani’s works in monographs, hand-
books and encyclopedias can be found on the following link: http://www.books.google.
com/books?q=gordezianid. This link provides for a list of more than 30 books that are
not mentioned anywhere else (e.g. on Google Scholar or Publish or Perish Databases on
Harzing.com). Here one can find the list of those monographs, handbooks, reviews and
historical works, encyclopedias of well-known researchers (see further below) of Computa-
tional, Applied Mathematics and Mechanics, where papers of Professor David Gordeziani
are cited:

1. M. Bernadou, Finite Element Methods for Thin Shell Problems. John Wiley, 1996
(textbook);

2. Ph. G. Ciarlet, The Finite Element Method for Elliptic Problems. Studies in Math-
ematics and its Applications, Vol. 4. North-Holland Publishing Co., Amsterdam-
New York-Oxford, 1978 (monograph). Russian translation: ®. Cespre, Memoo
KOHEUHbIX 21eMeHmo8 0s nnunmuyeckux 3aoad. M., U3n. Mup, 1980;

3. Ph. G. Ciarlet, Mathematical Elasticity. Vol. II. Theory of Plates. Studies in
Mathematics and its Applications, 27. North-Holland Publishing Co., Amsterdam,
1997 (monograph);

4. Ph. G. Ciarlet, Mathematical Elasticity. Vol. III. Theory of Shells. Studies in

Mathematics and its Applications, 29. North-Holland Publishing Co., Amsterdam,
2000 (monograph);
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M. Vogelius, I. Babuska, On a dimensional reduction method. I. The optimal se-
lection of basis functions. Math. Comp. 37 (1981), no. 155, 31-46; II. Some
approximation-theoretic results. Math. Comp. 37 (1981), no. 155, 47-68; III. A
posteriori error estimation and an adaptive approach. Math. Comp. 37 (1981), no.
156, 361-384 (review);

6. A. A. Camapckuii, Teopust pasnocmuuix cxem. M., Hayka, 1983 (textbook);

10.

11.

12.

13.

14.

15.
16.

. IL.W. Babumesny, A.A. Camapckuid, Boiuuciumenvhas menionepedaua. M., U3n. YPCC,

2003 (monograph);

. MexnayHapoaHas koHpepeHus matemarukoB B Hure, Jloknaaer CoBeTckux MaTtemaru-

koB, MockBa 1972 (review of important results of the scientific area);

. A.A. Camapckuii, [1.H. Babumesuy, [1.I1. Maryc, Pazrocmmubie cxemsl ¢ onepamophvimu

mHodcumensmu. Musck, 1998 (monograph);
T.YO. Xoma, O606wennas meopus obonouex. Kues, Haykosa Jlymka, 1986 (monograph);

Monique Dauge, Erwan Faou, Zohaz Yosibash, Plates and Shells Asymptotic Expan-
sions and Hierarchical models. Encyclopedia for Computational Mechanics, 2004,
Edited by Ervin Steinm Rene de Borst Thomas J.R. Highes (encyclopedia);

A.B. bunianze, Hexomopsie knaccwl ypagnenuti 6 uacmmuvix npouzeoousix. M., Hayka,
1981 (monograph);

E. Obolashvili, Higher Order Partial Differential Equations in Clifford Analysis.
Effective Solutions to Problems. Progress in Mathematical Physics, 28. Birkhauser
Boston, Inc., Boston, MA, 2003 (monograph);

S. Jensen, Adaptive-dimensional reduction and divergence stability. Mat. Model. 8
(1996), no. 9, 44-52 (review);
HUcmopus omeuecmeennoi mamemamuxu, T. 4, xa. 2, CCCP, 1917-1967;

M. Dikmen, Theory of Thin FElastic Shells. Surveys and Reference Works in Math-
ematics, 8. Pitman (Advanced Publishing Program), Boston, Mass.-London, 1982
(monograph type textbook).

David Gordeziani had honor of working jointly with Shalva Milkeladze, Ilia Vekua, An-
dria Bitsadze, Alexsander Samarskii, Andrei Tikhonov, Jaque-Luis Lions, Phillip Ciarlet.
They played important role in his establishment as a specialist of Applied Mathematics
and Informatics. His very first scientific work was performed under the supervision of
Academician Shalva Mikeladze. Further, during his whole life he respected his super-
visor and kept great memory of this outstanding mathematician. In general, Professor
David Gordeziani always much appreciated and mentioned with love all his teachers, who
contributed to his forming as a researcher.

Results of a principle importance were obtained by David Gordeziani during construct-
ing and investigating economic finite-difference algorithms, establishing and developing I.
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Vekua Theory of Plates and Shells, studying nonlinear problems of Mathematical Physics,
investigating nonlocal problems stated for differential equations, researching methods of
Mathematical and Computer Modelling for problems of engineering and natural sciences
developed and stated by himself, etc.

Further below is brought David Gordeziani’s characteristic given by Academician A.
Samarskii, the world’s one of the outstanding mathematician, greatest specialist of Ap-
plied and Computational Mathematics. Nevertheless this characteristic is dated quite a
long ago, these words have not lost their meaning and they completely describe Prof.
David Gordeziani’s scientific activity and importance of his results.

“David Gordeziani is a famous specialist in Computational and Applied Mathematics,
who has made a considerable contribution to the development of science. His works are
dedicated to such problems of current importance in modern mathematics as development
and establishment of numerical methods (economic algorithms as well) for resolving linear
and nonlinear problems of Mathematical Physics, investigating mathematical models for
[.Vekua plates and shells, studying correctness of a new class of non-classical boundary
problems (nonlocal boundary value problems) and developing methods of their discretiza-
tion research of problems for computer realization of mathematical models of physics,
chemistry, engineering mechanics, gasification, landslide, etc. In his earlier works David
Gordeziani has constructed and studied the finite-difference schemes (having high preci-
sion of approximations) in various types of grids (right-angled, diamond type) for some
non-stationary linear and nonlinear parabolic equations.

In these works Professor Gordeziani has shown convergence of constructed finite-
difference schemes, studied stability and precision issues. These researches present en-
hancement of results obtained by Academician Shalva Mikeladze for heat-conductivity
equations. During the same period David Gordeziani has begun his studies in economic
difference schemes (locally one-dimensional methods).

His paper published in 1965, which was devoted to the investigation of locally one-
dimensional schemes for 2m-order parabolic equations, was practically first among this
type of works. In this paper the author has shown that for rather general high order
equations the solution of a special one-dimensional system (additive model) in grid-points
coincide with the solution of a multi-dimensional problem. The same paper studies sta-
bility issues of locally one-dimensional schemes for 2m-order equations. The mentioned
paper has attracted attention of many researchers, who have qualified it as of high im-
portance (A.A. Samarskii, N.N. Ianenko). The work has got large amount of citations in
other scientific works and monographs.

It should be noted that the first works of David Gordeziani became the bases for
the development of such an important modern direction of Computational Mathematics
in Georgia as investigation of economic algorithms for the problems of Mathematical
Physics (locally one-dimensional method, fractional step method, decomposition method,
split methods, method of variable directions, etc.). Theoretical basis of these methods
was given in the papers of scientists from USA and USSR (J. Douglas, G. Reckford, D.
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Peacman, N.N. Ianenko, A.A. Samarskii, G.I. Marchuk, etc.) at the end of 50-th and
beginning of 60-th.

In the next works of that cycle, David Gordeziani has constructed and investigated
various types of locally one-dimensional and split schemes for partial differential non-
stationary linear equations with variable coefficients in multi-dimensional cases as well
as for nonlinear parabolic and hyperbolic equations. One important fact, characterizing
David Gordeziani’s works, should be noted here: that — investigation of algorithms is
carried out on an abstract level applying modern methods of functional analysis. In
addition, obtained results are of a specific as well as applicable character. Later on,
David Gordeziani has involved young scientists in studying the above mentioned problems.
From their part, the young scientists have managed to develop some modern problems of
numerical analysis and mathematical modeling.

In 1968-72 David Gordeziani constructed new economic algorithms for the resolution
of non-stationary problems of mathematical physics. He called those algorithms “aver-
aged” models. Applying these algorithms of parallel calculation were built and studied.
Mentioned results were partially presented at the Congress of Mathematicians held in
Nice in 1970 (report of A.A. Samarskii “On Works about Solution of Finite-Difference
Schemes”). Part of the results was published during the period when Devid Gordeziani
worked at Laboratory of Numerical Analysis under the supervision of J.-L. Lions in the
University of Paris, France in 1971-72. These works have many citations (J.-L. Lions,
P. Themam, V.L. Makarov, etc.). Averaged models (algorithms of parallel calculation)
gained special attention after creation of computers with parallel processors. They are
widely used for solution of certain applied problems of the theory of elasticity, plates and
shell theory, magnetic hydrodynamics, etc.

It should be noted here that formulas for solution of David Gordeziani’s averaged
additive models and schemes are new and are of a great importance for semi-groups
theory, like Lee—Troter-Kato—Chernov well-known formulas, to the establishment of which
in general functional spaces was devoted researches of American scientist M. Lapidus.

Large cycle of works of David Gordeziani deals with the studies plates and shell theory
of Academician Ilia Vekua. In particular, those works are dedicated to the construction
of mathematical models of plates and shells, using structural and qualitative properties
(solvability of boundary value problems, accuracy of approximate models, etc.) of certain
applied problems (thin shells, arch dams, etc.), development of modern discrete algorithms
in order to make their realization on electronic computational machines. Mentioned cycle
of problems was begun under the influence and supervision of Academician Ilia Vekua.
Results of those researches (1969-80) were reported on various international and Soviet
Union forums and were also as two articles in Reports of the Academy of Science of USSR,
(1974) as well as in other journals. Reports around the mentioned theme were made in
Paris Institute of Automatics and Informatics in 1977.

In 1983 at the Congress of Mathematicians in Warsaw David Gordeziani made report
on numerical resolution of a new type of nonlinear parabolic equation. Results of this
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research were applied in practice and were established in 1.V. Kurchatov Institute of
Atomic Energy and Sokhumi Physical-Technical Institute.

It worth noting that the researches carried out by David Gordeziani together with
his students and colleagues (landslide spread calculation, calculation of flow in city gas-
network and its optimization, heat facilities) have found practical applications in technique
and agriculture. Along with scientific activity, David Gordeziani had been participating
in works dealing with creation of special building mechanisms; he has had inventions
patented in USA and Sweden.

Academician A. Samarskii”

D. Gordeziani’s work as a professor at Iv. Javakhishvili Thilisi State University was
particularly productive. He had been working there for decades: he was a head of depart-
ment of Informatics and Computational Mathematics and was delivering lectures, sharing
his knowledge and experience with his students; he was carrying out joint scientific works
with most successful students. Content of his lectures was very colorful: programming
on Computer, Computational Mathematics, Mathematical Modelling, Functional Analy-
sis and Computational Mathematics, I. Vekua Plates and Shell Theory, Finite-Difference
Methods for Solution of Partial Differential Equations, Decomposition Methods, Numer-
ical Analysis, Scientific Calculation, Mathematical Modeling and Computational Mathe-
matics, Numerical Methods of Linear Algebra, Computer Algebra, etc. He was a super-
visor of several master and doctoral programs.

Particular note should be made pertinent to David Gordeziani’s activities at 1. Vekua
Institute of Applied Mathematics of Iv. Javakhishvili Thilisi State University. There he
passed the way starting from the position of a senior researcher up to an Director of the
Institute. During the last ten year he was leading one of the main scientific directions
(Mathematical Modeling and Computational Mathematics) of the Institute.

During different time periods Professor David Gordeziani had been a board member
of Scientific Quality and Title Council; Member of the Council on Problematic Issues at
Russian Academy of Sciences in Mathematical Modeling; Member of German Council of
Informaticians; Member of Editorial Boards of several authoritative scientific journals. He
had been one of the Founders and Chief Editor of Georgian-Spain joint scientific journal
“Applied Mathematics, Informatics and Mechanics”.

Colleagues
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Academician Shalva Mikeladze

It’s the 120 anniversary since the birth of the academician Shalva Mikeladze, the
famous Georgian scientist, the founder of the Georgian school of Computational Math-
ematics. He happened to live and work in a very difficult period and face numerous
challenges.

He was born on 28 March, 1895 in Telavi, in the family of a teacher Ekvtime Mikeladze.
His mother, Olga Jajanidze had the status of a clergy. Shalva Mikeladze acquired his
primary education in the Telavi private school after sisters Shiukashvilis’ (1903-1905).
Later he continued his studies in the Telavi Public School (1905-1910). His mother died
when he was 5 years old and shortly after that, he was also separated from his father
for a long period, since the Russian government resettled him to Olonetski province for
revolutionary activities. After the return, Ekvtime Mikeladze was temporarily prohibited
to live in Georgia and the family of Mikeladze moved to Baku. Young Shalva successfully
graduated from the Mechanical Construction Technical School (1910-1915) by Alekseev.
The graduates of the school were highly qualified specialists licensed to produce designs.
Later, he left for Petrograd to study at the Electro-Technical Institute after the Emperor
Alexander III — he was the number two student according to the competition scores in
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the whole Empire. The only score he missed to be the first one was in the written test
in Russian language, however the topic of the thesis he had to write was not a simple
one either - “Significance of ‘Tsargrad’ in the Russian history”... In 1916, for the student
mobilization reasons he was moved to the Military-Engineering School in Petersburg,
where he graduated from the Officers’ Preparation Course for the engineering units with
the first quality diploma. Following this, he was sent to the battle front in Persia and
there the military career of the future scientist started. In 1917-18, he used to be the chief
of The Forth Field-Engineers Battalion at the battle-front in the Caucasus, since 1918
till 1924 he was settled in Thilisi and was serving on the following positions: the head
of The Telegraph Battalion of the Thilisi field-engineers, the chief of The First Georgian
Riflemen Division, the chief of The Separate Communication Division and The Inspector
of the Allies Courses.

After the revolution, when the Russian Army were dislocated, with the initiative of
special, authorized commissioners, the Georgian warriors were returned to their homeland
(together with the military equipment), that was followed with the creation of the army
units of the independent Georgia. Shalva was dismissed from his position along the Vany
lake surroundings and was called to the Sarikamishi point, where the local commissioner
made him in charge of the important military transport unit and ordered to go back to
Georgia with the detachment of 300 persons.

During the first years of independence of Georgia (1918-1921), Shalva Mikeladze took
part in almost all the important military operations. His contribution, as the military
engineer in the construction of the fortification buildings in the direction of Zuareti-Jvari
and Bakuriani-Tsikhisjvari are worth to be outlined separately. The future scientist was
actively involved in freeing Akhaltsikhe from the Turkish invaders. On the order of the
commanders of those days, he had to maintain a complicated position with his detachment
of field-engineers and at the same time, he was assigned a task to build a bridge for
movement the cannons through the Mtkvari river in the shortest period (within a week)
to be able to undertake a large-scale attack against the violent enemy. His father was
also involved in the process of freeing Akhaltsikhe with the status of the government
emissary, who spoke Russian, Turkish and German languages and conducted diplomatic
negotiations with the local Turks (at some point, Ekvtime served as the commissioner of
the Telavi district). At some point, Shalva who was heading towards the military staff
came across the General Kvinitadze, who told him with a smiling face: Your father is
waiting for you and make him happy with your appearance. The role of the father and
the son — Ekvtime and Shalva Mikeladzes in freeing Meskhet-Javakheti from Turks might
not have been an accident — in the beginning of XIX century, the great grandfather of
Shalva was actively involved in the political life of the Imereti kingdom, he was devoted
to the last king of Imereti, Solomon II till the last days and saw him off till Trabzon.
After the return he stayed in Samtskhe-Javakheti that was under the subordination of
the Persian Empire by that period.

Shalva Mikeladze, one of the commanders of The First Georgian Riflemen Division
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was very enthusiastic in teaching young military engineers. His two works of that period
“Fortification Basics” and “Field Phones” were dedicated to this issue. Unfortunately
the handwritings of the first work were lost. The second work was published by The
Georgian Military Publishing Board in 1924. The “Field Phones” was one of the first
Georgian manuals in the technical field by that time and probably the only specialized
military handbook. The introduction of the book prepared by the young commander is
particularly interesting: “Except for some additions, this book is the collection of the
materials that was used by me during three lectures conducted for the heads of the Union
team in 1920-1923. Different from the Russian handbooks it refers to all the issues of
phone communication more broadly... My primary goal of publishing the “Field Phones”
was to simplify the study of the phone communication issues in Georgian language in the
military units.” The book was 300 pages and included the Georgian-Russian glossary that
may be equally useful for the specialists even today. This work by Shalva Mikeladze is
a rare book. After the famous events taking place in 1924, this book by the “convicted”
author was prohibited and most probably the biggest part of the copies was destroyed.

For the development of the Georgian army, Shalva Mikeladze was actively cooperating
with the Division Commander Lekvtadze and the division chief of staff Rostom Muskhel-
ishvili (who was shot in 1923 as one of the organizers of the riot). In August, 1924 Shalva
was first dismissed from his position and later was imprisoned. He took his pencils, papers
and a book by Pose “Analysis of Infinitely Small Quantities” with him in prison and was
thinking of studying Mathematical Analysis in prison.

By the end of 1924, he started to serve in the public service. At the beginning he
was working as the head of Thilisi City Electric Network Projecting Bureau and later
as the engineer of the Avchala hydroelectric power station (Zahes). Meantime, he was
studying at the faculty of Physics and Mathematics at the Thilisi State University. After
graduation, he has fully dedicated himself to scientific work.

In 1933, he was sent to Leningrad for two years in The Mathematical Institute of
the Soviet Academy of Sciences. In 1935 he became the Doctor of Physics-Mathematics
Sciences and professor. The findings of his doctoral thesis were reflected in his famous
monograph: “Numerical Methods of Integration Partial Differential Equations” that was
published by the Academy of Sciences in 1936 accompanied with the introduction of
academician A. N. Krilov, mathematician and shipbuilder: “In the monograph by Shalva
Mikeladze the issue of the numerical integration partial differential equations is taken
from the very beginning, set in a general and practical manner, and is developed to the
end...the monograph fills in the gaps available in Russian, as well as foreign mathematical
literature and offers the practitioners substantial and useful bases for the resolution of
many issues frequently faced during the huge and comprehensive construction processes”.
In the following years, Shalva Mikeladze published 6 fundamental monographs out of
which four were published in Moscow. His monographs and scientific articles refer to
almost all the crucial problems of the Computational Mathematics that supported the
development and establishment of the Computational Mathematics as a separate field
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in Georgia. During four decades of his active work in the scientific field, the scientist
has developed the new numerical methods of solving differential and integral equations,
set the effective ways and numerical algorithms of solving complicated algebraic and
transcendental equations, studied the various issues of the functions interpolation theory,
received high accuracy numerical formulas to derive and integrate functions and etc.

Depth and variety of scientific interests of Shalva Mikeladze was particularly vividly re-
flected in his capital monograph: “Numerical Methods of Mathematical Analysis” (1953).
According to the comment by famous American mathematician V. E. Milne, this book
“incorporates so many contemporary issues, that it would be easier to say what it does not
refer to, rather than to list the issues reflected in the table of contents” In his book, the
other famous scientist George E. Foresight started the review of the Soviet achievements
in the field of the modern status of Numerical Analysis and Partial Differential Equations
by “excellent book of Mikeladze”.

Academicians in Europe and America were already aware of the name of Shalva Mike-
ladze before the War. The well-known Jose Massera, mathematician and political figure
from Uruguay wrote to Mikeladze, that he had deliberately studied the Russian language
to be able to understand better the works of the Georgian scientist. Jose Massera used
Mikeladze’s works as the base for his Spanish monograph published in 1949, in Montev-
ideo.

The contribution of Shalva Mikeladze in the development of mathematical methods in
Construction and Applied Mechanics is enormous. A lot has been done in this field during
and after the patriotic war. His works in ballistics actually were triggered by the war
period, since it ensured evaluation of the trajectory of the center of gravity of the artillery
shell with high accuracy. Accurate and approximate methods by Shalva Mikeladze need
to be outlined separately to construct discontinuous solutions of the differential equations
with variable coefficients depending on the parameter. The basis for these methods is the
generalized McLaren formula by Mikeladze for the piece-wise continuous functions with
the piece-wise continuous derivatives. Using the new mathematical research tool, Shalva
Mikeladze managed to solve the complicated and less studied problems of the elastic core
systems in The Construction Mechanics. Two of his monographs published in Moscow
were dedicated to the above mentioned issues. The studies undertaken in the given fields
made it clear, that the same methods could have been used to overcome more complicated,
two and three dimensional problems of Mechanics as well.

Shalva Mikeladze made significant achievements in evaluation of the elastic thin plates,
using difference schemes developed for this purpose.

Mikeladze was already a widely recognized scientist during 50s and 60s. By that
period, several of his monographs and scientific articles were translated and published
abroad — the scientific results were broadly introduced in the teaching materials, as well
as in guidelines. In 1952, he was awarded the State Prize of the Union of the Soviet
Socialist Republics (Stalin prize).

The scientific works by Shalva Mikeladze were always related with his pedagogical and
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scientific-organizational activities. In 1936, immediately upon the establishment of The
Mathematical Institute in Thilisi and being one of its founders, Mikeladze established the
Department of Computational Mathematics and headed it till his death. In addition, he
had made a great contribution in the establishment of the Computational Center under
the Academy of Sciences of Georgia. The majority of the institute staff actually were the
former disciples of Shalva Mikeladze.

In 1955, Shalva Mikeladze established the Chair of Computational Mathematics under
the faculty of Mechanics-Mathematics at the Thilisi State University. He was the head of
the Chair till 1970. In addition he established the Large Problematic Laboratory under the
faculty that was later transformed into the Institute of Applied Mathematics. It is worth
to outline the preliminary preparatory works that has been done by Shalva Mikeladze
several years prior to establishing the chair and the laboratory. Besides, on the initiative
of George Akhvlediani, Sergi Jgenti and Shalva Mikeladze, a new subject — “structural
linguistics” was introduced at the faculty of philology at the University since 1961. Later
on this subject was taught at the faculty of Cybernetics and Applied Mathematics.

At various periods, Shalva Mikeladze was the head of the departments at the Geor-
gian Industrial, Thilisi Railway Transportation Engineers and Thilisi State Pedagogical
Institutes. Several generations of mathematicians, engineers and teachers had graduated
under his supervision.

The initiative of Shalva Mikeladze Computational Mathematics has established a sta-
ble place in the education space of Georgia.

According to his students, he used to prepare for the lectures very intensively, would
always review the lecture plan before beginning lecture, start and finish talking in a calm
and serious manner. His approach to the work was dedicated and very well organized
(military background was visible in this), he could never put up with not being serious,
was a strict manager and liked to double-check everything. He was known to be a not
sociable, pedant person; however the temper of a person is often influenced by the life one
has to undergo. The life of Shalva Mikeladze was full of very difficult, dramatic periods
and his biography is a little bit unusual as well.

His modest human nature is clearly visible in his public or scientific carrier. He was
distinguished with high level of citizenship identity, was dedicated to his principles and
was extremely virtuous.

In 1979-1980, the “Selected Works” by the scientist was published into two parts and
his son, Merab Mikeladze served as the editor of the books by his famous father.
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Sharp Spectral Stability Estimates for
Uniformly Elliptic Differential Operators
VICTOR I. BURENKOV

Cardiff University, United Kingdom
Steklov Institute of Mathematics, Moscow, Russia

email: United Kingdom

We consider the eigenvalue problem for the operator

Hu=(-1)" Y D*(Ass(x)Du), z€Q,

laf=[8]=m

subject to homogeneous Dirichlet or Neumann boundary conditions, where m € N, € is
a bounded open set in RY and the coefficients A,s are real-valued Lipschitz continuous
functions satisfying A,s = Ag, and the uniform ellipticity condition

Y Aas(@)babs = OEF

|lal=|B8]=m

for all z € 2 and for all £, € R, |a| = m, where 6 > 0 is the ellipticity constant.

We consider open sets €2 for which the spectrum is discrete and can be represented
by means of a non-decreasing sequence of non-negative eigenvalues of finite multiplicity
M[Q] < X[Q] < - <\ [Q] < ... Here each eigenvalue is repeated as many times as its
multiplicity and lim \,[Q] = oco.

n— o0

The aim is sharp estimates for the variation |\, [21] — A,[Q]| of the eigenvalues cor-
responding to two open sets 21, {2y with continuous boundaries, described by means of
the same fized atlas /.

There is vast literature on spectral stability problems for elliptic operators. However,
very little attention has been devoted to the problem of spectral stability for higher order
operators and in particular to the problem of finding explicit qualified estimates for the
variation of the eigenvalues.

Our analysis comprehends operators of arbitrary even order, with homogeneous Dirich-
let or Neumann boundary conditions, and open sets admitting arbitrarily strong degener-
ation.

Three types of estimates will be under discussion: for each n € N for some ¢, > 0
depending only on n, &7, m, 0 and the Lipschitz constant L of the coefficients A,z

A1) = A []] < cpdy (Q1, ),
where d (21, 2y) is the so-called atlas distance of 1 to Qa,
|>\n[Ql] — )\n[QQH S CnW(djfgz(an, 892)),
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where d (0§21, 0€2y) is the so-called lower Hausdoff-Pompeiu deviation of the boundaries
0€); and 0€2; and w is the common modulus of continuity of 02; and 0¢)y, and, under
certain regularity assumptions on 9€2; and 02,

IAn[] — Au[Q2]] < cymeas (QAQ,),

where 1 A2, is the symmetric difference of {2, and €2,.
Joint work with P. D. Lamberti.
Supported by the RFBR grant (project 14-01-00684).

Dynamical Interface Crack Problems for Metallic
and Electro-Magneto-Elastic Composite Structures
OTAR CHKADUA

A. Razmadze Mathematical Institute of I. Javakhishvili Tbilisi State University;
Sokhumi State University, Thilisi, Georgia

email: chkadua@rmi.ge

We investigate the solvability and asymptotic properties of solutions to 3-dimensional
dynamical interface crack problems for metallic and electro-magneto-elastic composite
bodies. We give a mathematical formulation of the physical problems when the matallic
and electro-magneto-elastic bodies are bonded along some proper parts of their boundaries
where interface cracks occur.

Using the Laplace transform, potential theory and theory of pseudodifferential equa-
tions on a manifold with boundary, the existence and uniqueness theorems are proved. We
analyse the regularity and asymptotic properties of the mechanical and electro-magnetic
fields near the crack edges and the curves where the different boundary conditions collide.
In particular, we characterize the stress singularity exponents and show that they can
be explicitly calculated with the help of the principal homogeneous symbol matrices of
the corresponding pseudodifferential operators. For some important classes of anisotropic
media we derive explicit expressions for the corresponding stress singularity exponents
and show that they essentially depend on the material parameters. The questions related
to the so called oscillating singularities are treated in detail as well.

This is joint work with T. Buchukuri and D. Natroshvili.

Acknowledgements: This research was supported by Rustaveli Foundation grant
No. FR/286/5-101/13: “Investigation of dynamical mathematical models of elastic multi-
component structures with regard to fully coupled thermo-mechanical and electro-magnetic
fields”.
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Rotation of Coordinate Axes and Differentiation
of Integrals with respect to Translation

Invariant Bases

KAkHA A. CHUBINIDZE, GIORGI G. ONIANI

Akaki Tsereteli State Universiry
Kutaisi, Georgia

email: oniani@atsu.edu.ge

The dependence of differentiation properties of an indefinite integral on a rotation
of coordinate axes is studied, namely: the result of J. Marstrand on the existence of
a function the integral of which is not strongly differentiable for any choice of axes is
extended to Busemann-Feller and homothecy invariant bases which does not differentiate
L(R™); it is proved that for an arbitrary translation invariant basis B formed of multi-
dimensional intervals and which does not differentiate L(R™), the class of all functions the
integrals of which differentiate B is not invariant with respect rotations, and for bases of
such type it is studied the problem on characterization of singularities that may have an
integral of a fixed function for various choices of coordinate axes.

Toeplitz plus Hankel Operators with Matching
Generating Functions
VICTOR DIDENKO
University Brunei Darussalam, Faculty of Science, Bandar Seri Begawan, Brunei

email: victor.didenko@ubd.edu.bn

Equations with Toeplitz plus Hankel operators T'(a) + H(b), a,b € L* are considered.
If the generating functions a and b satisfy the matching condition

a(t)a(1/t) = b(t)b(1/t), teT, (1)

an effective description of the structure of the kernel and cokernel of the corresponding
operator is given. Moreover, an efficient method for solution of the non-homogeneous
operator equations

(T'(a) + H())o = f, fel’(T), 1<p<oo, (2)

with generating functions a, b € L™ satisfying relation (1). It turns out that the solvability
and the number of solutions of the equation (2) depends on the indices of the scalar



56  Abstracts of Plenary and Invited Speakers Batumi, July 12-16, 2015

Toeplitz operators T'(c) and T'(d) generated by the functions c(t) := a(t)b~'(t) and d :=

a ' (1/t)b(t).

This talk is based on joint work with Bernd Silbermann [1], [2].

References

[1] V. D. Didenko, B. Silbermann, Structure of kernels and cokernels of Toeplitz plus
Hankel operators. Integral Equations Operator Theory 80 (2014), no. 1, 1-31.

[2] V. D. Didenko, B. Silbermann, Some results on the invertibility of Toeplitz plus
Hankel operators. Ann. Acad. Sci. Fenn. Math. 39 (2014), no. 1, 443-461.

Spectral Stability for the Dirichlet—Laplace
Operator in Conformal Regular Domains
VLADIMIR GOL'DSHTEIN
Ben Gurion University, Israel

email: vladimir@bgu.ac.il

We prove that the eigenvalues problem for the Dirichlet-Laplace operator in bounded
simply connected plane domains €2 C C can be reduced by conformal transformations to
the weighted eigenvalues problem for Dirichlet-Laplace operator in the unit disc D. It
permits us to estimates variation of eigenvalues of Dirichlet-Laplace operators in terms of
energy type integrals for a large class of domains (so-called confomal regular domains)that
includes all quasidiscs, i.e. images of the unit disc under a quasiconformal homeomorphism
of the plane onto itself. Boundaries of such domains can have any Hausdorff dimension
between one and two.

We call a bounded simply connected plane domain 2 C C as a conformal regular
domain if there exists a conformal mapping ¢ : D — Q of the class L**(D) for some
p > 2. Note, that any conformal regular domain has finite geodesic diameter.

It is known that in a bounded plane domain 2 C C the spectrum of the Dirichlet-
Laplace operator is discrete and can be written in the form

0< MO < XQ < - <AN[Q <

One of the main result is:

Theorem. Let €2,$s C C be conformal reqular domians. Then for every n € N

Aal] = Aa[Q]] < cndyllor — @2 | LM (D).
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where ¢, = max{\3[h], \2[ha]}. The constant A, depends on the integrability exponent p
of derivatives of conformal mappings o : D — Q. only, k=1, 2.

Similar results are correct for the Neumann—Laplace operator.
The same machinery permit us to obtain lower estimates for first eigenvalues of the
Neumann—Laplace operators in conformal regular domains.

The work is done jointly with V. I. Burenkov and A. Ukhlov.

Higher K-Theory of Toric Varieties
JOSEPH GUBELADZE

Department of Mathematics, San Francisco State University,
San Francisco, USA

email: soso@sfsu.edu

In the talk we report on recent progresses in understanding higher K-theory of general
toric varieties, accomplished in a series of works of several people. We will also discuss a
conjectural description of higher K-groups of these varieties, representing a far reaching
— in a sense the ultimate extension of the known results. In general terms, the theory
develops around controlling the failure of homotopy invariance of Quillen’s theory and
the conjecture is a multi-graded refinement of the previously known results. The starting
point here is our positive results for the Grothendieck group of vector bundles on toric
varieties, known since the 1980s.

Phenomena of Projectivity and Freeness
in Classical and Quantum Functional Analysis
A. YA. HELEMSKII

Faculty of Mechanics and Mathematics, Moscow State University
Moscow 119991, Russia

The concept of the projectivity, together with its dual version (injectivity) and and a
weaker version (flatness) is extremely important in algebra. The variants of this concept,
now established in operator theory, in particular, in representation theory of “classical”
and “quantum” Banach algebras, are also of considerable importance. In analysis, how-
ever, there exist several different approaches to this concept, corresponding to different
problems of lifting of operators.
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We shall discuss several (comparatively rigid and comparatively tolerant) variants of
projectivity in operator theory and show that all of them can be included in a certain
general scheme. This scheme allows to study projectivity by means of the so-called free-
ness. The relevant free objects are defined by the same way as free groups, free modules,
free Banach spaces etc. Projective objects are direct summands (in a proper sense) of free
objects.

We shall describe free objects, corresponding to each of the discussed versions of the
projectivity. In particular, we shall characterize free operator spaces in terms of spaces of
nuclear operators. In the “classical” context we shall characterize metrically free normed
spaces: they turn out to be subspaces in [1(A), consisting of functions with finite supports.
As a corollary, all metrically projective normed spaces are free.

Investigation and Numerical Resolution
of Two Types Nonlinear Partial
Integro-Differential Models
TEMUR JANGVELADZE
Georgian Technical University, Department of Mathematics, Thilisi, Georgia

Ilia Vekua Institute of Applied Mathematics of
I. Javakhishvili Thilisi State University, Thilisi, Georgia

email: tjangv@yahoo.com

Two type of partial integro-differential models are considered. These models arise at
mathematical simulation of process of electro-magnetic field penetration into a substance.
In the quasi-stationary approximation this process is described by following system of
Maxwell equations:

oH

e —rot (vprot H), CV@ = Uy, (rot H)Q’ (1)

ot

where H = (Hy, Hy, H3) is a vector of magnetic field, 0 is temperature, ¢, and v, char-
acterize correspondingly heat capacity and electroconductivity of the medium. If ¢, and
Vm depend on temperature 60, i.e. ¢, = ¢, (0), vy = v, (0), then the system (1) can be
rewritten in the following form [1]:

OH

t
—7 = ot |a /]rotH|2dT rot H| , (2)
0
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where coefficient a = a (S) is defined for S € [0, c0).

Modeling of the same process some generalization of system of type (1) is proposed
in [2]. Assuming the temperature to be constant through considered body following so-
called averaged system of integro-differential equations is obtained:

t

oH
ek // lrotH|? dzdr | AH. (3)
0 Q

Many scientific works are devoted to the investigation and numerical resolution of (2)
and (3) type models. There are still many open questions in this direction.

Here we study some properties of initial-boundary value problems for one-dimensional
(2) and (3) type models as well as numerical solution of those problems. We compare
theoretical results to numerical ones.

Acknowledgement. The author thanks Shota Rustaveli National Science Founda-
tion and France National Center for Scientific Research (grant # CNRS/SRNSF 2013,
04/26) for the financial support.

[1] D. G. Gordeziani, T. A. Dzhangveladze, T. K. Korshia, Existence and uniqueness of
the solution of a class of nonlinear parabolic problems. (Russian) Differentsial nye
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2] G. 1. Laptev, Quasilinear Evolution Partial Differential Equations with Operator
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Commutators of Convolution Type Operators
with Piecewise Quasicontinuous Data and
Their Applications
YURI KARLOVICH

Universidad Auténoma del Estado de Morelos, Instituto de Investigacién en Ciencias
Baésicas y Aplicadas, Centro de Investigacién en Ciencias, Cuernavaca, México

email: karlovich@Quaem.mx

Applying the theory of Calderén-Zygmund operators, we study the compactness of
the commutators [al, W°(b)] of multiplication operators al and convolution operators
WO(b) on weighted Lebesgue spaces LP(R,w) with p € (1,00) and Muckenhoupt weights
w for some classes of piecewise quasicontinuous functions a € PQC and b € PQC,,, on
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the real line R. Then we study two C*-algebras Z; and Z, generated by the operators
aW?®(b), where a,b are piecewise quasicontinuous functions admitting slowly oscillating
discontinuities at oo or, respectively, quasicontinuous functions on R admitting piecewise
slowly oscillating discontinuities at co. We describe the maximal ideal spaces and the
Gelfand transforms for the commutative quotient C*-algebras Z = Z;/ % (i = 1,2)
where % is the ideal of compact operators on the space L?(R), and establish the Fredholm
criteria for the operators A € Z;.

The talk is based on joint work with Isaac De la Cruz-Rodriguez and Ivan Loreto-
Hernandez.

On Generalized Poisson—Nernst—Planck Equations
VicTor A. KOVTUNENKO

Institute for Mathematics and Scientific Computing,
Karl-Franzens University of Graz, NAWI Graz, 8010 Graz, Austria;
Lavrent’ev Institute of Hydrodynamics, Sibirian Branch
of the Russian Academy of Sciences, 630090 Novosibirsk, Russia

email: victor.kovtunenko@uni-graz.at

A strongly nonlinear system of Poisson-Nernst-Planck partial differential equations is
considered. The governing relations are provided by the Gauss and Fickian multiphase
diffusion laws coupled with the Landau grand potential for entropy variables within the
Gibbs simplex.

The model describes a plenty of electro-kinetic phenomena in physical, chemical, and
biological sciences.

The generalized model is supplemented by the positivity and volume balance con-
straints, quasi-Fermi electrochemical potentials depending on the pressure, and inhomo-
geneous Robin boundary conditions representing reactions at the micro-scale level.

We aim at the proper variational modelling, well-posedness, dynamic stability, opti-
mization, and asymptotic analysis as well as homogenization of the model at the macro-
scale level.

Acknowledgments. The results were obtained with the support of the Austrian
Science Fund (FWF) in the framework of the project P26147-N26: “Object identification
problems: numerical analysis” (PION) and the NAWI Graz.

The author thanks R. Duduchava for his support of the visit of the Humboldt Kolleg
in Thilisi, IWOTA 2015, and Batumi 2015 Meetings.
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Field Theoretical Approach which Saves Probability
Interpretation of the Wave Function
ALEXANDER KVINIKHIDZE

A. Razmadze Mathematical Institute, Thilisi State University, Department of
Theoretical Physics, Thilisi, Georgia

email: sasha kvinikhidze@hotmail.com

The wave function is the most fundamental concept of quantum mechanics. According
the standard interpretation of the wave function today the square of its absolute value
represents the probability density for particles to be measured in certain locations.

However none of existing “quantum mechanical” approaches developed within quan-
tum field theory (incorporating quantum mechanics) confirms such interpretation. Indeed
all of them offer expressions for the charge density of a few body system which is altered
by interaction between them in spite of that the probability interpretation would require
the charge density of a few-body system to be only the sum of single particle charge
densities.

Here the quantum field theoretical approach is presented for the description of strongly
interacting particles where the expression for the charge density is consistent with the
probability interpretation of the particles” wave function. A key bases of this achievement
is the fundamental property of gauge invariance which is kept manifest up to the last step
of our derivation.

Apart from the obvious conceptual importance of this result it is extremely useful for
practical applications. For example it significantly simplifies high accuracy first principle
calculations of electromagnetic properties of few nucleon systems which are extensively
studied in the proposed by S. Weinberg chiral effective field theory [1].
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On the Similarity of Holomorphic Matrices
JURGEN LEITERER

Institut fir Mathematik, Humboldt-Universitat zu Berlin,
Berlin, Germany

email: leiterer@Qmathematik.hu-berlin.de

Let D C C be a domain, L(n,C) the algebra of complex n x n matrices, GL(n,C) its
group of invertible elements, and A, B : D — L(n,C) two holomorphic maps.

R. M. Guralnick proved in 1981 that A and B are globally holomorphically similar
(meaning there exists a holomorphic map S : D — GL(n,C) such that A = SBS™! on
D) if and only if they are locally holomorphically similar. He obtained this theorem as a
special case of a more general algebraic result (which I do not understand). In this talk, a
direct analytic proof will be outlined. Also we observe that local holomorphic similarity
is equivalent to local continuous similarity, so that at the end the following is obtained:
A and B are globally holomorphically similar if and only if they are locally continuously
similar.

Possibly, we will also discuss generalizations to holomorphic functions of several com-
plex variables as well as to general complex matrix Lie groups (in place of GL(n,C)),
which are still “under construction”.

On a Mazur Problem from “Scottish Book”
Concerning Second Partial Derivatives

VOLODYMYR MYKHAYLYUK, ANATOLIJ PLICHKO

Chernivtsi National University, Department of Applied Mathematics,
Chernivtsi, Ukraine;

Cracow University of Technology, Department of Mathematics,
Cracow, Poland

email: vmykhaylyuk@ukr.net; aplichko@pk.edu.pl

In 1935 Mazur (“Scottish Book”, Problem 66) posed following question:
The real function z = f(z,y) of real variables x, y possesses the 1st partial derivatives
»> [, and the pure second partial derivatives f;,, f,,. Do there exist then almost every-
where the mixed 2nd partial derivatives f7, f;.7 According to a remark by p. Schauder,
this theorem is true with the following additional assumptions: The derivatives f;, f;
are absolutely continuous in the sense of Tonelli, and the derivatives f” | f” are square

zx> Jyy
integrable. An analogous question for n variables.



0809do, 12-16 ogeolo, 2015 Jengbomymo & Imfggyemo dmdblgbgdagdols mgdolsgdo 63

We present two results concerning this problem.

1. If a function f(z,y) of real variables defined on a rectangle has continuous derivative
with respect to y and for almost all y the function F(z) := f,(z,y) has finite variation,
then almost everywhere on the rectangle there exists the partial derivative f, .

2. There exists a separately twice differentiable function, whose partial derivative f,
is discontinuous with respect to the second variable on a set of positive measure.

This solves in the negative the Mazur problem.

Modeling of Large Deformations of Hyperelastic
Bodies in Terms of Hencky’s Material Model

ANDRIY OLEINIKOV

Amur State University of Humanities and Pedagogy,
Komsomolsk-on-Amur, Russian Federation

email: andriy.oleinikov@mail.ru

It is well known, that performing a finite element analysis (FEA) on a hyperelastic
material is difficult due to nonlinearity, large deformation, and material instability. FEA
software package MSC.Marc is utilized for the simulations, based on different hyperplastic
material models. In this paper Lagrangian formulation of Hencky’s isotropic hyperelastic
material constitutive relations is implemented into MSC.Marc code. Reliability of imple-
mentation proves to be true due to the comparison of numerical solutions obtained with
the use of MSC.Marc code with exact solutions of three-dimensional problems on simple
shear and on uniaxial extension of a rod with Hencky’s isotropic hyperelastic material
model. New solutions of a problem on origin of a neck and postcritical deformation of the
rod are obtained at its extension by the prescribed displacement of the edge face.

In this paper experimental investigation and computer modeling for processes of free
and bending torsion of elastic cylindrical rods of polyurethane material are performed,
including instability and definition of postbuckling deforming configurations. This mod-
eling is based on usage of Hencky’s isotropic hyperelastic material model with new La-
grangian formulation of constitutive relations. This relations are stated with usage of
compact expressions for symmetric Lagrangian second Piola—Kirchhoff stress tensor S(
and new representation of the fourth-order elasticity tensor C, that possesses both minor
symmetries, and the major symmetry. This fourth-order elasticity tensor realize linear
connection between material rates of stress tensor S and Green-Lagrange strain ten-
sor E@ through eigenvalues and eigenprojections of right Cauchy-Green strain tensor
C. Obtained equations of tensors S® and C for Hencky’s isotropic hyperelastic material
model are suitable for use in finite element analysis software packages.
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It is well known, that application of complex material models that are efficient in all
the range of elastomers deforming needs accurate experiment definition and huge work
of parameters searching for description of experimental curves. It is shown, that the
Hencky’s isotropic hyperelastic material model provide good approximation of elastomers
deformations up to 50 % of scale and, for processes of elastic rods torsion, let to obtain
certain critical values of torsion angles and postbuckling deforming configurations, which
are in good agreement with experimental data.
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Functional Calculus for almost Commuting
Self-Adjoint Operators and an Extension
of the Helton—-Howe Trace Formula
VLADIMIR V. PELLER

Department of Mathematics, Michigan State University, East lancing,
Michigan 66506, USA

email: peller@math.msu.edu

Self-adjoint operators A and B are called almost commuting if AB — BA belongs to
trace class S;. Helton and Howe established the following trace formula:

tracel(id, B0, B) — w(a, B4, 8) = [[ [[ (G50 - 5250 ) oo s,

for all polynomials ¢ and v of two variables, where g is an integrable function on the
plane that is uniquely determined by the pair of almost commuting operators A and B.
The function g is called the Pincus principal function.

We construct a functional calculus f — f(A, B) for arbitrary functions f in the Besov
space B;o,l,l of functions on the plane. This functionsl calculus is almost multiplicative,
i.e., f(A,B) and g(A, B) almost commute for arbitrary f an g in Bl ;. Moreover, we
extend the Helton-Howe trace formula to functions in Béo,l,l'

The main tool is triple operator integrals.
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The Short Overview of the Aims, Methods and Main
Theoretical Results of the Logical Grammar
of the GGeorgian Language
KONSTANTINE PKHAKADZE

Georgian Technical University, Scientific-educational Center for Georgian Language
Technology, Thilisi, Georgia

email: gllc.ge@gmail.com

In 2013, in the Center for the Georgian Language Technology at the Georgian Tech-
nical University, it was started a project “Foundations of Logical Grammar of Georgian
Language and Its Application in Information Technology”, which is one of the funda-
mental sub-project of the long-term project “Technological Alphabet of the Georgian
Language” [1].!

The logical grammar of the Georgian language aimed to construct isomorphic mathe-
matical theory of the Georgian language system. This, in turn, is aimed to construct the
technological alphabet of the Georgian language, in other words, the Georgian thinker
and speaker system. Our main methodological line lies on the exhaustively recognition
of the thinking laws, which are exist in the Georgian language independently from us i.e.
naturally, and, after, on their exhaustively description as mathematical theory [2].

The main philosophical result of the logical grammar of the Georgian language is that
there is proved a universal subconscious existence of the operator of the declarative sen-
tences in all languages that proves the existence of subconscious mathematical languages
in all humans. The main mathematical i.e. lingvo-logical result of the logical grammar
of the Georgian language is to prove that the Core Part of the Georgian language is Sh.
Pkhakadze’s type formally developable mathematical theory [3], which has its own formal
alphabet, its own systems of syntactic, semantic, and logical axioms, its own system of
the inference and extension rules, and, also, its own system of the translation rules by the
help of which any well-formed expression of the Core Part of the Georgian language can
be translate i.e. rewrite into natural i.e. subconscious Georgian mathematical language.
Also, from anthropological scientific points of views it is very important the concept of
the speech alphabet of the Georgian language [2].

Acknowledgement. We gratefully acknowledge that the paper is published with
the Shota Rustaveli National Science Foundation grant 31/70 for the FR/362/4-105/12
project “Foundations of Logical Grammar of Georgian Language and Its Application in
Information Technology”.

'In 2012, the project “Technological Alphabet of the Georgian Language” was elaborated by K.Pkhakadze
on the base of the State Priority Program “Free and Complete Programming Inclusion of a Computer in
the Georgian Natural Language System”, which, in turn, was running in previous years with his leadership
in Thilisi State University.
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Polynomial Functors on Free Groups
TEIMURAZ PIRASHVILI
Department of Mathematics, University of Leicester, UK

email: tpH9Qle.ac.uk

Polynomial functors have a long history. The first paper was published in 1901 by Issai
Schur, far before the notion of a functor was formalized by Eilenberg and MacLane in the
40’s. Then the theory was developed by Albrecht Dold, Dietrich Puppe, James Green, lan
Grant Macdonald. In the early 90’s two important applications were found: The first due
to Hans-Werner Henn, Jean Lannes and Lionel Scwartz relates polynomial functors to the
representation theory of Steenrod algebra, and the second application relates polynomial
functors to algebraic K-theory. In the first half of our talk we will give an overview of
these and other classical results due to Eric Friedlander, Andrei Suslin and others. The
second half of our talk will be devoted to the recent joint work of the author together
with Christine Vespa and Aurélian Djament.



0809do, 12-16 ogeolo, 2015 Jengbsmymo & Imfgggemo dmdbligbgdmagdols mgdolsgdo 67

Wiener—Hopf Factorization through
an Intermediate Space
FRANK-OLME SPECK

Técnico, University of Lisbon, Department of Mathematics
Lisbon, Portugal

email: fspeck@tecnico.pt

An operator factorization conception is investigated for a general Wiener-Hopf opera-
tor W = PyA|p,x where X, Y are Banach spaces, P, € Z(X), P, € Z(Y) are projectors
and A € Z(X,Y) is boundedly invertible. Namely we study a particular factorization
of A=A_CA, where Ay : X — Z and A_ : Z — Y have certain invariance properties
and C' : Z — Z splits the “intermediate space” Z into complemented subspaces closely
related to the kernel and cokernel of W, such that W is equivalent to a “simpler” operator,
W ~ PC|px. The main result shows equivalence between the generalized invertibility
of the Wiener-Hopf operator and this kind of factorization (provided P, ~ P) which
implies a formula for a generalized inverse of W. It embraces [.B. Simonenko’s general-
ized factorization of matrix measurable functions in LP spaces, is significantly different
from the cross factorization theorem and more useful in numerous applications. Various
connected theoretical questions are answered such as: How to transform different kinds
of factorization into each other? When is W itself the truncation of a cross factor?

Motivated by the classical Sommerfeld diffraction problem we consider interface prob-
lems in weak formulation for the n-dimensional Helmholtz equation in £ = R? UR?
(due to x, > 0 or z,, < 0, respectively), where the interface I' = 0 is identified with
R"~! and divided into two parts, 3 and ¥, with different transmission conditions of first
and second kind. These two parts are half-spaces of R"™! (half-planes for n = 3). Tt is
possible to construct explicitly resolvent operators acting from the interface data into the
energy space H'(2) by using the present factorization conception. In a natural way, the
intermediate space turns out to be a non-isotropic Sobolev space which reflects the wedge
asymptotic of diffracted waves.
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Covariance Operators before and after N. Vakhania
VAJA TARIELADZE

N. Muskhelishvili Institute Institute of Computational Mathematics of the Georgian
Technical University, Thilisi, Georgia

email: vajatarieladze@yahoo.com

This talk is dedicated to the 85th birthday of Professor Nicholas Vakhania (August
28, 1930-July 23, 2014). In it we plan to make a survey of the theory founded by him:
the Theory of Covariance Operators.

Acknowledgement. This talk is partially supported by Rustaveli National Science
Foundation grant No. FR/539/5-100/13.
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The Francis Matrix Eigenvalue Algorithm

FraNK UHLIG

Department of Mathematics and Statistics, Auburn University,
Auburn, AL 36849-5310, USA

email: uhligfd@auburn.edu

This talk looks at the genesis of John Francis’ QR eigenvalue algorithm and the con-
nections with Vera Kublanovskaja’s version thereof; followed by the story of how Gene
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Golub and I found John in 2007/2008 and a few recent extensions of Francis’ ideas and
work.
Here is the outline of its four parts:
(I) Francis’ Algorithm, its inner workings
a) Reduction to Hessenberg form H
b) Francis’ algorithm with implicit steps
bl) Francis shifts
b2) The shift induced unitary similarities on H create a Hessenberg matrix with bulge
b3) Chasing the bulge to regain Hessenberg form
c¢) Convergence
(II) Why the name ’Francis Algorithm’ now?
a) Classical QR algorithm of John Francis and Vera Kublanovskaja (1961/62), or m = 1
b) Implicit QR algorithm of Francis, m = 2 and the Implicit Q Theorem

)

c) Wilkinson shift strategy, (actually due to Francis)

d) Multishift Francis alg. of Karen Braman, Ralph Byers, Roy Mathias (2002), m > 2
)

—~

)
[IT) Who is Francis ?
a) His vita
His surroundings and influences of the times and at the time

—~

IV) An Extension to generalized Orthogonality and Polynomial Roots

a) The DQR Algorithm for generalized tridiagonal matrices (Uhlig 1997)
b) A crude comparisons of Francis and DQR on Tridiagonals:
¢) Polynomial roots via Francis and via Euclid plus DQR: (Uhlig 1999)
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The Consistent Criteria for Checking
of Hypotheses
L. ALEKSIDZE, L. ELIAURI, Z. ZERAKIDZE
Gori University, Gori, Georgia

email: lauraeliauri@gmail.com

Let(E, S) be a measurable space with a given family of probability measures {p;,i €
I}. Let us give some definitions.

Definition 1. We consider the notion of hypothesis as any assumption that defines the
form of the distribution selection.

Let {H} be set of hypotheses and B({H}) be o-algebra of subsets of {H} which
contains all finite subsets of {H}.

Definition 2. The family of probability measures {uy, H € {H}} is said to admit a
consistent criteria for checking of hypotheses if there exist at last one measurable map

d:(E,S)— ({H},B({H}) such that pug({z|é(x) = H}) =1 for all H € {H}.

Definition 3. The probability ay(0) = pp({z|6(xz) # H}) is called the probability of
error of H-th kind for a given criterion 9.

Let £(t) = h(t)+ A(t), t € T C R", where h(t), t € T, is determinate function, A(¢) is
a gaussian homogenous fields with zero means and f(Ay, Ao, ..., Ay) = )\fkl, )\gkz, ooy A
ki+ ko4 -+ k, > ”TH be spectral densities of this fields, T' be closed bounded domain
in R". Let {umg, H € {H}} be the corresponding probability measures.

We prove the following theorems:

Theorem 1. The family of probability measures {puy, H € {H}} admits a consistent
criteria O for checking of hypotheses if only if the error of all kinds is equal to zero for the
criterion 0.

Theorem 2. The family of probability measures {pp k € N}, N = 1,2,...,n,...
admits a consistent criteria for checking of hypotheses if only if for the function h(t) or
for some derivation of h(t) the relation

/ Dm1+m2,+"'+mnhk(t17 ta, ... 7tn) 2
T Dt Dty - Dtmn

dtidts - dt,, = 00
is fulfilled, where 0 < my < ky,...,0<m, <k, andk € N.
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The Global Solvability Cauchy Problem
for the Fourth Order Semilinear Pseudohyperbolic
Equation with Structural Damping
A. B. ALIEV!, A. F. PASHAYEV?

1 Azerbaijan Technical University,
2 Institute of Mathematics and Mechanics of NAS of Azerbaijan,
Baku, Azerbaijan

email: aliyevagil@yahoo.com

We consider the Cauchy problem for the semilinear pseudohyperbolic equation with
structural damping
Uy — Augy + A%u+ (—A) uy = f (u), (1)

U(O,I):Q0<l’)7 ut(owr):w(x)’ (2>
where 0 < a < 1, (=A)*- = F~Y|¢]** F[-]], F is Fourier transform.
Theorem 1. Assume that 2 <n <6, f(-) € C' (R) and |f (u)| < c|ul’ where

1

pe(1+2(1—a) '’ +o0), 0§a<§, if n=2;
3

pe (1+43—-2a)"",6), 0§a<1, if n=3;

4 n+4

n—2a' n—2

p€(1+ )0§a<1, if 4<n <.

Then there exists a real number d > 0 such that for any

(p.0) € U = {(0.9) : 0 € W3 L, € WEN L ilyg il + 1l 1, < 0}

the problem (1), (2) has a unique solution u € C ([0,00);Wy) N C'([0,00); Ls) which
satisfies the following estimates:
||u(t7')||L2(R") < C(d) (1+t)_’y07 te [07 OO);
IV ()l pygy < c(d) (T+8)7", T €[0,00);
Hut (tv')”LQ(R") S C(d) (1+t)_n> te [07 OO)?
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where Vi = ﬁ + ig__an 1= 0717 n = min{70+17(1)_12)_+2pa}; C() € C(R+7R+)7
R+ = [0,00)
Theorem 2. Let 0 < a <1, o(z) =0, [ [¢(z)+ A¢ (z)]dx >0, f(u)>cl|ul’, where

RTL
1 <p <1+ ——. Then the problem (1), (2) has no nontrivial weak solutions.

Solution of Problem of Set Covering by means
of GGenetic Algorithm
NATELA ANANIASHVILI
I. Javakhishvili Thilisi State University, Thilisi, Georgia

email: ia.ananiashvili@Qgmail.com

The problem of set covering is a NP-complex problem of combinatorial optimization.
Algorithms of precise solution of this problem use techniques of branches and limits][1].
Time necessary for realization of such algorithms rapidly increases and when dimension
of a problem also increases, it is impossible to get optimal values in real time [2]. This
problem is a mathematical model for practical tasks, such as location of service centers,
development of transport schedule, location of sources of power systems, etc. Therefore,
it is very important to solve this problem in real time. When such problems are solved,
heuristic algorithms are often used that find near optimal solutions in reasonable time
interval. Approximate algorithms mainly imply partial selection of covering sets. In
genetic algorithms, this process is similar to development of biological populations [3].

Heuristic algorithm of solution of problem of covering minimal summary weight of
given set with subsets of non-uniform values is offered. The algorithm is based on ge-
netic algorithm with operators of crossover and mutation. The results of computational
experiments are given on the basis of knows test problems.
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On One Two-Dimensional Nonlinear
Integro-Differential Equation Based

on Maxwell System

MAIA APTSIAURI', ZURAB KIGURADZE?

! Georgian Technical University, Department of Mathematics
Thilisi, Georgia
email: maiaptsiauri@yahoo.com

21. Vekua Institute of Applied Mathematics of
I. Javakhishvili Thilisi State University, Thilisi, Georgia
email: zkigur@yahoo.com

Process of penetration of the magnetic field into a substance is modeled by Maxwell
system of partial differential equations. If the coefficient of thermal heat capacity and
electroconductivity of the substance depend on temperature and vector of magnetic field
has one component U = U(z, y, t), then Maxwell’s system can be rewritten in the following

integro-differential form:
oU\?, (U’
ox oy

t
=l
o ¢

0 Q

where AU = 82712] + %27[2], and Q =0, 1] x [0, 1].

dx dydr | AU, (1)

0
Asymptotic behavior of solution of initial-boundary value problems for two-dimensional

model (1) as well as numerical solution of those problems are studied.

Acknowledgement. The second author thanks Shota Rustaveli National Science
Foundation and France National Center for Scientific Research (grant # CNRS/SRNSF
2013, 04/26) for the financial support.
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On the Well-Possed of the Cauchy Problem
for Linear Generalized Differential Systems
MALKHAZ ASHORDIA
Sukhumi State University, Faculty of Mathematics and Computer Sciences
Thilisi, Georgia

email: ashord@rmi.ge, malkh.ash@mail.ru

We present the results concerning to the well-possed question for the Cauchy problem
for linear generalized (in the J. Kurzveil sense) differential system

du(t) = dA(t) - 2(t) + df (1) (1)

under the Cauchy condition
x(tO) = Co, (2)

where A : [a,b] — R™™ and f : [a,b] — R" are, respectively, matrix and vector functions
with bounded variation components on [a, b]; ty € [a,b] and ¢y € R.

A vector function x : R — R™ is said to be a solution of the generalized system (1) if
is has bounded variation on [a, b] and

I(t)—l‘(s):/tdA(T)-I<T>+f(t>—f(S) for a<s<t<b,

where the integral is understand in the Kurzweil-Stieltjes sense.

To a considerable extent, the interest to the theory of generalized ordinary differential
equations has also been stimulated by the fact that this theory enables one to investigate
ordinary differential, impulsive and differential equations from a unified point of view.

The necessary and sufficient conditions are presented (for each of the following three
cases) for the sequence of the Cauchy problem

+ dfi (),

d(t) = dA(t) - x(t)
=1,2,...)

T (tk) = Ck (/C
to have a unique solution xj, for sufficient large k and

kgrfoo x(t) = xo(t), kgr—{loo zp(t—) = xo(t—) and kgrfoo z(t+) = zo(t+)
uniformly on [a,b], where Ay : [a,b] — R™" (k = 1,2,...) and f; : [a,b] - R" (k =
1,2,...) are, respectively, matrix and vector functions with bounded variation components
on [a,b]; ty € [a,b] (k=1,2,...), ¢ € R (k=1,2,...), and z; is the unique solution of
the problem (1), (2). The analogous results are established in [1] for the case one.
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On the Optimal Stopping of Conditional Gaussian
Process with Incomplete Data

PETRE BABILUA, BESARION DOCHVIRI, VAKHTANG JAOSHVILI

. Javakhishvili Thilisi State University, Department of Mathematics
Thilisi, Georgia

email: petre.babilua@tsu.ge, besarion.dochviri@tsu.ge, vakhtangi.jaoshviliQgmail.com

The problem of optimal stopping of conditional Gaussian process with incomplete data
is reduced to the optimal stopping problem with complete data and the convergence of
payoffs is proved when the small parameter of observable process tends to zero.

Let us consider the partially observable conditional Gaussian process (6,&) = (0, &),
0<t<T < oo,

db; = a(t, &)0,dt + b(t,&)dws (1),

dé.t = A(t, f)@tdt + Gd'lUQ(t),
where € > 0, w; and wy are independent standard Wiener process [1]. Let the gain

function g(t,z) = f(t) + h(t)z. Introduce the payoffs [2]:

SY = sup Eg(t,0,), S%= sup Eg(r,0,),
TGM% Tqu{
and the notations:m, = E(0,|.%5) v = E((0; — my)?|.ZF).
Theorem 1. The payoff S5 has the following form:

St = sup Fg(r, 9~T),
TGM%

where
t

~t:/a(sass)ésds_‘_%/‘A(Safs)’ysdwl(s)'
0

0
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Theorem 2. The following convergence is valid

lim S5 = S9.
e—0 T T

Acknowledgement. Research partially supported by Shota Rustaveli National Sci-
entific Grant No FR/308/5-104/12.
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Modernization of Mathematics Curricula for
Engineering and Natural Sciences in Universities

by Introducing Modern Educational Technologies

V. BALADZE, A. BERIDZE, D. MAKHARADZE, L. TURMANIDZE

Shota Rustaveli State University, Departments of Mathematics,
Batumi, Georgia

emaikl: vbaladze@gmail.com, anzorberidze@Qyahoo.com,
dali_makharadze@mail.ru, turmanidzelela@gmail.com

In the paper will deal with the issues of modernizing teaching mathematics by using
modern teaching technologies. It will also discuss modernized syllabi of educational pro-
grams of the specialties of natural sciences and engineering that imply, apart from the
topics of classical mathematics, the topics of discrete mathematics (set theory, mathe-
matical logic, algebraic structures and graph theory).

Cech (Co)homology Groups of Subsets
of ANR-spaces

VLADIMER BALADZE, RUSLAN TSINARIDZE

Shota Rustaveli State University, Departments of Mathematics,
Batumi, Georgia

email: vbaladze@gmail.com, rtsinaridze@yahoo.com

The Cech cohomology group H"(X, A; G) and the Cech homology group H,(X, A; G)
of pair (X, A) of topological spaces ([4], [5]) are defined as the direct limit of the system

[
{H"( X4, Aa; G), H" (Paar ), cov(X, A) }
and inverse limit of the system

{Hn(Xom Aa; G), Hn(paa’)> COU(X, A)},
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where H"(X,, Ay; G) and H,(X,, As; G) are n-dimensional simplicial cohomology and
homology groups of nerves of open coverings o € cov(X, A) and H"(pao) and H,(paa)
are homomorphisms induced by the refinement map p.o : & — « of covering o' into
covering «.

We prove the following

Theorem. For each closed pair (X, A) of metric spaces
H"(X,A; G) =lim{H"(U,V; G), H" (igv.yrv), Nb(X, A)}
—

and

H,(X,A;G) = lim{H,(U,V;G), H"(igvurv), Nb(X, A)},

where Nb(X, A) is the set of all open neighbourhoods (U, V') of pair (X, A) in some pair
(M, N) of ANR-spaces and H" (igy.uv) and Hy,(igvyry:) are homomorphisms induced by
the inclusion maps igypy: = (U, V) — (U, V7).

Here we also define Cech (co)homology groups with bounded (compact) supports
and check out the Eilenberg-Steenrod axioms and prove the existence of Mayer-Vietoris
sequence.

Note that in this form Cech’s (co)homology groups arise in the (co)homology theory
of retracts.

Besides, we study the formal properties of defined groups (cf. [1]) and duality problems
of retracts theory ([2], [3], [6]).

References

[1] V. Baladze, Intrinsic characterization of Alexander—Spanier cohomology groups of
compactifications. Topology Appl. 156 (2009), no. 14, 2346-2356.

2] G. S. Chogoshvili,The duality theorem for retracts. (Russian) Dokl. Akad. Nauk
SSSR 51 (1946), no. 2, 87--90.

[3] A. Dold, Lectures on Algebraic Topology. Second edition. Grundlehren der Mathe-
matischen Wissenschaften [Fundamental Principles of Mathematical Sciences|, 200.
Springer-Verlag, Berlin-New York, 1980.

[4] S. Eilenberg and N. Steenrod, Foundations of Algebraic Topology. Princeton Uni-
versity Press, Princeton, New Jersey, 1952.

[5] S. Mardesi¢ and 1. Segal, Shape Theory. The Inverse System Approach. North-
Holland Mathematical Library, 26. North-Holland Publishing Co., Amsterdam-New
York, 1982.

[6] E. Spanier, Algebraic Topology. Corrected reprint of the 1966 original. Springer-
Verlag, New York, 1966.



82 Abstracts of Participants’ Talks Batumi, July 12-16, 2015

Separation Axioms in Paratopological Groups

TARAS BANAKH, ALEX RAVSKY

Jan Kochanowski University, Kielce, Poland,

Ivan Franko National University of Lviv, Ukraine,
Ya. Pidstryhach IAPMM, Lviv, Ukraine

email: t.o.banakh@gmail.com, oravsky@mail.ru

We prove that each regular paratopological group is completely regular and each Haus-
dorff paratopological group is functionally Hausdorff. This resolves two long standing open
problems in the theory of paratopological groups.

Also we prove that each (first-countable) Hausdorff paratopological group admits a
continuous bijective map onto a (metrziable) Tychonoff quasi-topological group. This
answers a question of Arhangelskii posed in 2002.
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Briick Conjecture and Its Generalization
ABHIJIT BANERJEE
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Value distribution theory of meromorphic functions, is one of the most important tool
to deal with the properties of meromorphic functions. In this theory one studies in what
frequency an entire or a meromorphic function assumes some values and based on which
one can make some idea about the form of the functions. Now-a-days the uniqueness
theory of meromorphic functions, have become an extensive subfield of value distribution
theory. In this theory one studies the relationship between two non-constant entire or
meromorphic functions when they satisfy some prescribed conditions.

Nevanlinna’s uniqueness theorem shows that two meromorphic functions f and g
share 5 values ignoring multiplicities are identical. Rubel and Yang [2] first showed for
entire functions that in the special situation where g is the derivative of f, one usually



0809do, 12-16 ogeolo, 2015 dmbosfomgms dmbligbgdgdols mgdoligdo 83

needs sharing of only two values CM for their uniqueness. Natural question would be to
investigate the relation between an entire function and its derivative counterpart for one
shared value. In 1996, in this direction the following famous conjecture was proposed by
Briick [1]:

Conjecture. Let f be a non-constant entire function such that the hyper order ps(f)
of [ is mot a positive integer or infinite. If f and f' share a finite value a counting

. . . . ,— .
multiplicities, then ]}_s = ¢, where ¢ is a non zero constant.

Briick himself proved the conjecture for a = 0. Gradually the research in this direction
gained pace and today it has become one of the most prominent branch of uniqueness
theory. In this talk, we propose to highlight the development on the results of Briick
starting from the initial stage to the latest one in connection to our humble contribution.
We also want to point out future scope of research in this particular aspect.
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On Dual Paradoxical Objects — Luzin Sets and
Sierpinski Sets
MARIAM BERIASHVILI
I. Vekua Institute of Applied Mathematics, Thilisi, Georgia

email: mariam_beriashvili@hotmail.com

It is well known that, under some additional set-theoretical axioms, many interesting
and exotical objects on real line R can be constructed. In this thesis our discussion is
devoted to certain paradoxical subsets of R, in particular, Luzin sets and Sierpinski sets.
These sets have many applications in real analysis, measure theory, general topology, and
modern set theory. Luzin sets were constructed by Luzin in 1914, and Sierpinski sets
were constructed by Sierpinski in 1924. Both Luzin and Sierpinski worked under the
assumption of the Continuum Hypothesis (CH). These sets are dual objects from the
point of view of Lebesgue measure and Baire category (see, for instance, [1] and [3]).
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We consider the above-mentioned paradoxical subsets of R and analyze these sets from
the point of view of measure and category.

(a) There exists a translation invariant measure g on R which extends the Lebesgue
measure A and has the property that all Sierpinski subsets of R are measurable with
respect to p; moreover, all of them are of u-measure zero.

(b) If X is a A-thick Sierpiniski subset of R and Ax is the induced measure on X, then
the completion of the product measure Ay ® Ax is not isomorphic to Ax.

(¢) Any Luzin set Y is universal measure zero but no uncountable subset of Y has the
Baire property.
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On Increasing the Convergence Rate of Difference
Solution to the Third Boundary Value Problem
of Elasticity Theory
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We consider the third boundary value problem of static elasticity theory (stiff contact
problem) in a rectangle. On the first stage we solve the difference scheme %,U = ¢, which
has the second-order accuracy [1, 2]. On the second stage, using approximate solution
U, it is constructed correcting addend ZU, and on the same grid we solve the problem
LU =+ RU.

Using the methodology of obtaining the consistent estimates (see, e.g. [3, 4]) it is
shown that the solution U of the corrected scheme converges at the rate O(|h|™) in the
discrete Lo-norm, provided that the solution of the original problem belongs to the Sobolev
space WJ"(€2) with exponent m € [2,4].

Aknowledgement. This work was supported by the Shota Rustaveli National Science
Foundation (Grant FR/406/5-106/12)
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On the Solvability of the Three-Dimensional
First Dynamic Boundary-Value Problem
of Hemitropic Elasticity
YURI BEZHUASHVILI

Georgian Technical University, Department of Mathematics
Thilisi, Georgia
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We consider the first main dynamic boundary-value problem for a three-dimensional
piecewise homogeneous hemitropic micropolar medium. By using the Fourier method

under sufficiently general assumptions, we prove the solvability of the problem in the
classical sense.

On a Method of Constructing a Basis
for a Banach Space

BiLaL BiLaLov, TELMAN GASYMOV

Institute of Mathematics and Mechanics, National Academy of Sciences of Azerbaijan
Baku, Azerbaijan

email: b _bilalov@mail.ru, telmankasumov@rambler.ru

In this work, we consider a direct expansion of a Banach space with respect to sub-
spaces. We offer a method for constructing a basis for a space proceeding from bases
for subspaces. We also consider the cases when the bases for subspaces are isomorphic
and the corresponding isomorphisms may not hold. And we study the completeness, the
minimality and the uniform minimality of corresponding systems.

Let us recall the definitions of completeness, minimality of a system in a banach space.

Let X be some Banach space. A system {un}neN C X is called complete in X if
L [{u”}neN} = X.

A system {xn}, .y C X is called minimal in X if

xp & L [{xn}neNk}, Vk € N, where Ny =N\ {k}.
Let the following direct sum hold

X=X1® - ®Xy,
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where X;, i = 1, m, are some B-spaces, and let some system {u;,}, .y be given in the
space X; for every i € {1,...,m}. Consider the following system in the space X:

Win = (@i Uin; - - .3 QimUmy) , ©=1,m; n €N, (1)

where a;; are some numbers. Let

A= (aij) A = det A.

i, j=T,m>
The following theorem is true.

Theorem 1. Let the system {uin}, oy be complete (minimal) in the space X;, i = 1,m.
If A #0, then the system {win},_Tomnen 15 also complete (minimal) in the space X.

In case A = 0 we have the following theorem.

Theorem 2. Let the system {u;,}
then the system {w;,}

nen be minimal in X; for everyi € 1 :m. If A =0,
defined by (1) is not minimal in X.

i=1,m;neN

On Riemann Boundary Value Problem and
Its Application in Morrey Spaces
B. T. BiLarLov, A. A. QULIYEVA

Institute of Mathematics and Mechanics of NASA
Baku, Azerbaijan

email: b_ bilalov@mail.ru, ameal984@gmail.com

We consider the Riemann boundary value problem with piecewise continuous coeffi-
cients in Hardy—Morrey classes. Under certain conditions, on coefficient of the problem
being studied Fredholm property of this problem and general solution as homogeneous as
inhomogeneous problem in Hardy—Morrey classes. The results of applied to the study of
bases properties of exponential systems with piecewise linear phase on Lebesgue—Morrey
space.
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On the Nonlinear Analogue of the Darboux Problem

RUSUDAN BITSADZE, MARINE MENTESHASHVILI

Georgian Technical University; Muskhelishvili Institute of Computational Mathematics
of the Georgian Technical University, Thilisi, Georgia

email: bitsadze.r@gmail.com; marimen1963@gmail.com

In this talk for the well-known nonlinear oscillation equation we consider a problem
which is a nonlinear analogue of the Darboux problem and consists in the simultaneous
definition of a solution and its regular propagation domain. The question of solvability of
the formulated problem is solved by the method of characteristics.

The talk is based on the paper [1].
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Functional Differential Inclusions Generated
by Delay Differential Equations
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Given a functional differential equation with a discontinuity, a construction of its
extension in the sense of functional differential inclusions is offered. This construction
can be regarded as a generalization of the well-known Filippov framework [3] to study
ordinary differential equations with discontinuities. Some basic properties of the solutions
of the introduced functional differential inclusions are studied in the manner described in
the paper [1].

The developed framework is applied to analysis of gene regulatory networks with gen-
eral delays. An important feature of gene regulatory networks is the presence of thresh-
olds causing switch-like interactions between genes. Such interactions can be described
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by smooth monotone functions rapidly increasing in a vicinity of their thresholds. The
resulting smooth nonlinear system can however be too complicated to be studied the-
oretically and even numerically, as it can contain thousands of variables. To simplify
the functional form of the equations, it is common to represent interactions by the step
functions, which gives a system of differential equations with discontinuous right-hand
sides. To prove that the dynamics of the simplified system is close to the dynamics of
the original smooth system, one may use the Filippov framework, at least in the case of
nondelay genetic networks [2].

On the other hand, it is well-known that delay effects are an important issue in genetic
models. The challenge in this case is to combine delays with the discontinuities arising
from the simplification of the models. In order to implement the central idea of Filippov’s
theory, we suggest a formal procedure of obtaining a functional differential inclusion from
a general discontinuous functional differential equation. This gives a possibility to define
an analog of a Filippov solution for discontinuous functional differential equations and,
finally, to apply the developed theory to gene regulatory networks with general delays.
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About Correspondence between Proof Schemata and
Unranked Logics
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I. Vekua Institute of Applied Mathematics, Thilisi State University
Faculty of Informatics, Mathematics and Natural Sciences, Georgian University

email: gelachan@hotmail.com, lia.kurtanidze@gmail.com, mrukhaia@logic.at

The proof theory takes its roots from G. Gentzen, when he introduced a sequent
calculus for first-order logic. Since then, proofs are heavily used in computer science.
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It is well known that first-order logic is undecidable, therefore all complete proof-search
procedures are non-terminating.

The concept of term schematization was introduced in [2] to avoid non-termination
in symbolic computation procedures and to give finite descriptions of infinite derivations.
Later, formula schemata for propositional logic was developed [1] to deal with schematic
problems (graph coloring, digital circuits, etc.) in more uniform way. In [3, 4] the language
of formula schemata was extended to first-order logic and a sequent calculus was defined,
introducing a notion of proof schema.

Another very expressive formalisms used in computer science are unranked languages,
which have unranked alphabet, i.e. function and/or predicate symbols do not have a fixed
arity. Since such languages can naturally model XML documents and operations over
them, they are more and more often used for knowledge representation. Thus increasing
demand for designing and improving deduction methods that would permit to automatize
reasoning in unranked languages.

It is easy to see similarities between schematic logical operators and unranked logi-
cal operators, defined in [5]. Therefore the question rises: whether it is possible to use
proof schemata for knowledge representation. To tackle this problem we try to find cor-
respondence between these two formalisms. As a result we obtained that proof schemata
contains unranked logics, i.e. every unranked formula can be represented as a formula
schema, but not vice versa.

Acknowledgment. This work was supported by the project No. FR/51/4-102/13 of
the Shota Rustaveli National Science Foundation.
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Influence of the Background Inhomogeneous Wind

on Large Scale Zonal Flow Generation by ULF
Modes

K. CHARGAZIA!, O. KHARSHILADZE?

11, Javakhishvili Thilisi State University
21. Javakhishvili Thilisi State University, Department of Physics
Thilisi, Georgia

e-mail: khatuna.chargazia@gmail.com

In the work the features of generation of the large scale flows in the ionosphere on
the background of inhomogeneous non-stationary winds is considered. From the equation
of magnetized (modified by the geomagnetic field) Rossby type waves using multi-scale
expansion the nonlinear equation of interaction of amplitudes of five different scale modes
is obtained. These modes are: ultra low frequency (ULF) primary magnetized Rossby
wave, its two satellites, long wavelength zonal mode and large scale background mode (in-
homogeneous wind). The effects of nonlinearities (scalar, vector) in formation of the large
scale zonal flows by magnetized Rossby waves with finite amplitudes in the dissipative
ionosphere is studied. In this case modified parametric approach is used. On the basis
of theoretical and numerical analysis of the corresponding system (generalized problem
on the eigen values) the new features of energy pumping from comparably small scale
ULF magnetized Rossby wave and the background flow into the large scale zonal flows
and nonlinear self-organization of collective activity of above mentioned five modes in the
ionosphere medium is revealed. Generation of the zonal flow is caused by the Reinolds
stress of the magnetized Rossby wave with finite amplitude and effect of the background
shear flow. It is shown, that amplitude of the background flow affects the increment of
modulation instability and the zonal flow generation. The satellite observation data is
also analyzed by means of linear and nonlinear methods.
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Nonlinear Mathematical Model of the Two-Level
Assimilations

TEMUR CHILACHAVA
Sokhumi State University, Thilisi, Georgia

email: temo_chilachava@yahoo.com

In work the new nonlinear mathematical model of two-level assimilation taking into
account demographic factors is offered. In model three subjects are considered: the pop-
ulation and powerful government institutions with very widespread language, influencing
by means of the state and administrative resources the population of two states or the
autonomy for the purpose of their assimilation; the population and government institu-
tions with widespread second language which underwent assimilation from the powerful
state, but in the turn, influencing by means of the state and administrative resources the
third population with some less widespread language for the purpose of their assimilation;
the third population (autonomy) which underwent bilateral assimilation from two rather
powerful states.

In model existence of negative demographic factor (natural decrease in the population)
at the most powerful state and positive demographic factor (a natural increase of the
population) at the autonomy which underwent bilateral assimilation is supposed.

In special cases, constancy of coefficients of model, for Cauchy’s task of system of
three nonlinear differential equations is found the first integrals. In the first case, the first



0809do, 12-16 ogeolo, 2015 dmbosfomgms dmbligbgdgdols mgdoligdo 95

integral in phase space of solutions represents a hyperbolic paraboloid, and in the second
case, a cone. By means of the first integral the required task of Cauchy is reduced to
Cauchy’s task for nonlinear system of two differential equations for which the stationary
point lying in the first quadrant of the phase plane of solutions is found. With use of
a criteria of Bendikson, the theorem, about existence in the first quadrant of the phase
plane of solutions of some area in which there is a solution in the form of the closed
trajectory which is completely lying in this area is proved.

Thus it is proved that when performing some conditions, there is no full assimilation
of the population of the autonomy to less widespread language.

Nonlinear Mathematical Model of Bilateral
Assimilation with Zero Demographic Factor

of the Assimilating Sides

TEMUR CHILACHAVA, MAIA CHAKABERIA

Sokhumi State University, Thilisi, Georgia

email: temo_ chilachava@yahoo.com, chakaberiam@gmail.com

In work mathematical modeling of nonlinear process of the assimilation taking into
account positive demographic factor which underwent bilateral assimilation of the side and
zero demographic factor of the assimilating sides is considered. In model three objects
are considered:

1. The population and government institutions with widespread first language, influ-
encing by means of state and administrative resources on the population of the third state
formation for the purpose of their assimilation;

2. The population and government institutions with widespread second language, in-
fluencing by means of state and administrative resources on the population of the third
state formation for the purpose of their assimilation;

3. Population of the third state formation which is exposed to bilateral assimilation
from two powerful states or the coalitions.

For nonlinear system of three differential equations of the first order are received the
two first integral. Special cases of two powerful states assimilating the population of small
state formation (autonomy), with different initial number of the population, both with
identical and with various economic and technological capabilities are considered. It is
shown that in all cases there is a full assimilation of the population to less widespread
language. Thus, proportions in which assimilate the powerful states the population of
small state formation are found.
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Nonlinear Mathematical Model of Two-Party

Elections in Case of Linear Functions
of Coefficients

TEMUR CHILACHAVA, SHORENA GELADZE

Sokhumi State University, Thilisi, Georgia

email: temo_ chilachava@yahoo.com, shokooo@bk.ru

In work the nonlinear mathematical model describing dynamics of voters of pro-
governmental and opposition party (two selective subjects, the coalitions) is offered. In
model three objects are considered: the government and administrative institutions influ-
encing citizens by means of administrative resources (first of all, on voters of opposition
party) for their attraction on the side of pro-government party; the citizens with a selective
voice now supporting opposition party; the citizens with a selective voice now supporting
pro-government party.

Cases when coefficients of attraction of votes of pro-government and oppositional par-
ties are linearly increasing functions of time, and administrative impact on voters of
opposition party from government institutions, is constant from elections to elections
are considered. Cauchy’s problem for nonlinear system of the differential equations with
variable coefficients of attraction of votes is solved numerically by means of the program
environment Matlab. Cases as maximum and certain voter turnout on elections, and
also the set falsification of voices of opposition party, the election commission which is
partially controlled by government institutions are considered.

The following qualitatively various results are received:

— despite superiority of coefficient of attraction of votes of opposition party over pro-
governmental, due to constant administrative impact on voters of opposition party from
government institutions, the pro-government party will win the next elections;

— despite superiority of the voters supporting opposition party by the election day due
to the best mobilization on elections of the voters, the pro-government party will win the
next elections;

— despite superiority of the voters supporting opposition party by the election day at
a lonely voter turnout on elections, due to a certain falsification of elections, the pro-
government party will win the next elections;

— the opposition party, despite the best appearance on elections of voters of pro-
government party, all the same will win the next elections;

— the opposition party, despite the best appearance on elections of voters of pro-
government party and a certain falsification of elections, nevertheless will win the next
elections.
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Nonlinear Mathematical Model of Elections
with Variable Coeflicients of Model

TEMUR CHILACHAVA, LEILA SULAVA

Sokhumi State University, Thilisi, Georgia

email: temo_ chilachava@yahoo.com, le830@hotmail.com

Mathematical modeling and computing experiment in the last decades gained com-
prehensive recognition in science as the new methodology which is roughly developing
and widely introduced not only in natural-science and technological spheres, but also in
economy, sociology, political science and other public disciplines. Considerable interest
represents creation of the mathematical model, allowing to define dynamics of voters of
political subjects.

In work the nonlinear mathematical model describing dynamics of voters of pro-
governmental and opposition party (two selective subjects, the coalitions) is offered. In
model three objects are considered: the government and administrative institutions influ-
encing citizens by means of administrative resources (first of all, on voters of opposition
party) for their attraction on the side of pro-government party; the citizens with a selective
voice now supporting opposition party; the citizens with a selective voice now supporting
pro-government party.

Cases when coefficients of attraction of votes of pro-government and oppositional par-
ties, and also administrative impact on voters of opposition party from government in-
stitutions, are exponential increasing functions from elections to elections are considered.
Cauchy’s problem for nonlinear system of the differential equations with variable coeffi-
cients of model is solved numerically by means of the program environment Matlab. Cases
as maximum and certain voter turnout on elections, and also the set falsification of voices
of opposition party, the election commission which is partially controlled by government
institutions are considered. The following qualitatively various results are received:

— despite superiority of coefficient of attraction of votes of opposition party over pro-
governmental, due to administrative impact on voters of opposition party from government
institutions, the pro-government party will win the next elections;

— despite superiority of the voters supporting opposition party by the election day due
to the best mobilization on elections of the voters, the pro-government party will win the
next elections;

— despite superiority of the voters supporting opposition party by the election day at
a lonely voter turnout on elections, due to a certain falsification of elections, the pro-
government party will win the next elections;

— the opposition party, despite the best appearance on elections of voters of pro-
government party, all the same will win the next elections;
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— the opposition party, despite the best appearance on elections of voters of pro-
government party and a certain falsification of elections, nevertheless will win the next
elections.

The Magnetic Boundary Layer of the Earth
as an Energy-supplying Channel for the Processes
inside the Magnetosphere

MARINA CHKHITUNIDZE!, NINO DZHONDZHOLADZE?

11, Javakhishvili Thilisi State University, M. Nodia Institute of Geophysics, Sector of
Seismology, Seismic Hazard and Disaster Risks, Thilisi, Georgia

21. Gogebashvili Telavi State University, Faculty of Exact and Natural Sciences,
Informatics and Physics Department, Telavi, Georgia

email: marina_ chxitunidze@Qyahoo.com, nino.bej@gmail.com

Quasi-viscous interaction between the solar wind plasma and the geomagnetic field
regularly takes place at the boundary of the magnetosphere. Like the effect of reconnection
of force lines of the Earth magnetic field and the interplanetary magnetic field (IMF)
transported by the solar wind the intensity of the quasi-viscous interaction depends on
the magnetic viscosity of the plasma. Anomalous increase of the value of this parameter
in the MHD boundary layer of the Earth, the magnetopause is analogized with which,
is connected with the variation of the solar wind perturbation. In such circumstances
for presenting the development process of the magnetopause dynamics the numerical and
analytical methods of mathematical modeling have been used. Their effectiveness depends
on the quality of the model describing the energy transmission process from the solar wind
to the magnetopause. Usually, adequacy of a model for the development dynamics of the
phenomena inside the magnetosphere is assessed in this way. In this work one of such

theoretical models is considered. This model is based on the Zhigulev “magnetic” equation
of the MHD boundary layer

0H, 0H, ov 82Hy
_ g
o “or Ty Moy T Mo

which is simplified by means of the Parker velocities kinematic model
u=-—-ar, v=auy,

where « is the reverse value of the time characteristic for the overflow of the magnetosphere
day side. MHD equations involve magnetic viscosity \,, as a coefficient that is defined by
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o specific electric conductivity (c is light speed):

C2

Am = -
In order to clearly show the physical mechanisms stipulating the energy transmission
process from the magnetosphere boundary to its inner structures some new characteristics
of the MHD boundary layers are presented: thicknesses of magnetic field induction and the
energy driven into the magnetopause. Besides, in the magnetic field induction equation
several models of impulsive time variation of the magnetic viscosity of the solar wind is
used

1) Am=XAom [1 + Bsin (nt/10)];  2) )\m:)\Ome*%; 3) AmeAom <1 B 67%> 7

where Ay, is the value characterizing the magnetic viscosity, 7y is the time characterizing
the impulsive variation of the magnetic viscosity, (8 is the coefficient of the impulsive
strengthening. By means of the sequent approximation method an analytical image of
quasi-stationary variation of the magnetopause parameters correspondent to these models
is presented.
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Rotation of Coordinate Axes and Integrability
of Maximal Functions
KAKHA CHUBINIDZE

Akaki Tsereteli State University
Kutaisi, Georgia

email: kaxachubi@gmail.com

A mapping B defined on R" is said to be a differentiation basis if for every z € R",
B(x) is a family of bounded measurable sets with positive measure and containing x, such
that there exists a sequence Ry € B(x) (k € N) with limy_,., diam R, = 0.
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For f € L(R™) the maximal function Mp(f)(x) corresponding to a basis B is defined
as the supremum of integral means ‘—}2' S 1f], where R € B(x).

In what follows the dimension of the space R" is assumed to be greater than 1.

Denote by I = I(R™) the basis of intervals, i.e., the basis for which I(z) (x € R")
consists of all n-dimensional intervals containing .

A basis B is called: translation invariant if B(x) = {x + R : R € B(0)} for every
x € R™; sub-basis of a basis B' if B(x) C B'(x) for every z € R™.

Let us introduce the following notation: By is the class of all translation invariant
bases; Bpg is the class of all sub-bases of a basis B; By, is the class of all bases which
does not differentiate L(R™)(i.e. there exists a function f € L(R™) the integral of which
is not differentiable with respect to B).

For a basis B by Ap denote the class of all functions f € L(R™) for which the maximal
function Mp(f) is locally integrable.

A class of functions F' is called invariant with respect to a class of transformations of
a variable I if (f € F,y €)= foye F.

Denote by I',, the family of all rotations in the space R".

From the results of G. G. Oniani (see [1] or [2]) it follows that the class Ay is not
invariant with respect to rotations(i.e., with respect to the class I';)). The following
theorem shows that the similar conclusion is valid for bases from a quite general class.

Theorem. If B € B1N B N B, then the class Ap is not invariant with respect to
rotations.
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On the Development of the Growth Properties
of Composite Entire and Meromorphic Functions
from Fifferent Angle of View
SANJIB KUMAR DATTA

Department of Mathematics, University of Kalyani, Kalyani, Dist-Nadia, PIN-741235,
West Bengal, India

email: sanjib_kr datta@yahoo.co.in
The value distribution theory deals with various aspects of the behavior of entire and

meromorphic functions one of which is the study of comparative growth properties. For
any entire function f, M (r, f), a function of r is defined as follows:

M(r.f) = masf (2)|.

Similarly for another entire function g, M (r, g) is defined. The ratio %EZ’; 3 as r — oo is
called the growth of f with respect to g in terms of their maximum moduli.
The maximum term p (r, f) of f can be defined in the following way:

p(r, f) = max (lag|r").

n>0

In fact p (r, f) is much weaker than M (r, f) in some sense. So from another angle of view

w(r.f)
nlr,g)
maximum term of entire g.

But for meromorphic f, M (r, f) and pu(r, f) are not defined. To overcome this sit-
uation, the theory due to Rolf Nevanlinna (1926) may be considered. The quantity
T(r,f)=m(r, f)+ N (r, f) is called the Nevanlinna’s Characteristic function of f which
plays an important role in the theory of meromorphic functions where m (r, f) is the
proximity function of f and N (r, f) is the integrated counting function of f. If T (r, g)
denotes the Nevanlinna’s Characteristic function (abbreviated as N.C.F.) of meromorphic

as r — oo is also called the growth of f with respect to g where (7, g) denotes the

g, the ratio =% as r — oo is called the growth of f with respect to ¢ in terms of their
N.C.Fs. In the talk an extensive study of growth properties of composite entire and mero-
morphic functions have been made from different angle of view. Several researchers have
made close investigations on this topic. In this talk we have made a brief survey of the
existing literature involved in the growth properties of composite entire and meromorphic
functions and then have mentioned the improvement of some of the results in connection

with the original one.
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Hydraulic Calculation of Branched Gas Pipeline
by Quasi-stationary Nonlinear Mathematical Model

TEIMURAZ DAVITASHVILI, MERI SHARIKADZE

Faculty of Exact and Natural Sciences of 1. Javakhishvili Thilisi State University,
. Vekua Institute of Applied Mathematics of I. Javakhishvili Thilisi State University

Thilisi, Georgia

email: tedavitashviliQgmail.com, meri.sharikadze@tsu.ge

At present pipelines become one of the main sources of liquid and gas substances
transportation and play a vital role in our daily lives. That is way study of gas and liquid
substances flow behavior in horizontal and inclined branched pipelines became topical
problem of today and had attracted attention of a number of scientists. Recently, many
gas flow equations have been developed and a number are using by the gas-liquid industry
but as accounting practices have shown none of them are universal. In spite of the fact that
most of those have been based on the result of gas-liquid flow experiments as yet they needs
to be carefully analyzed, retreated, reworked and checked by the flow pattern. It has been
shown in many modern publications that the most complicated part describing practical
methods of modeling especially are branched pipeline networks and mathematical models
describing flow in the pipelines having outlets containing essential mistakes, which are
owing significant simplification of the modeling environment and processes. For this reason
development of the detailed numerical models adequate describing the real non-stationary
not isothermal processes processing and progressing in the branched pipeline systems and
study the problem by analytical methods are actual. In the present paper pressure and
gas flow rate distribution in the branched pipeline based on the one quasi-stationary
nonlinear mathematical model using analytical methods is investigated. For realization
of that purposes the system of partial differential equations describing gas quasi-stationary
flow in the branched pipeline was studied. We have found effective solutions of the quasi-
stationary nonlinear mathematical model(pressure and gas flow rate distribution in the
branched pipeline). For learning the affectivity of the method quite general test was
created. Preliminary data of numerical calculations have shown efficiency of the suggested
method.
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Integro-Differential Equations
with Piecewise-Continuous Coefficients

R. DubucHAVA, T. TSUTSUNAVA

A. Razmadze Mathematical Institute, Thilisi State University,
Thilisi, Georgia

email: roldud@gmail.com, tamta.wuwunava@mail.ru

The purpose of the present research is to investigate the integro-differential equa-
tions with piecewise-continuous coefficients and obtained Fredholm criteria in the Bessel
potential spaces.

We reduce the integro-differential equations to an equivalent system of the equation
of Mellin convolution type. Applying recent results on Mellin convolution equations with
meromorphic kernels in Bessel potential and Sobolev-Slobodeckij (Besov) spaces obtained
by V. Didenko & R. Duduchava [1] and R. Duduchava [2], criteria of the unique solvability
(the Fredholm criteria) of the above mentioned integro-differential equations in classical
and non-classical setting are obtained.

References
[1] V. Didenko, R. Duduchava, Mellin convolution operators in the Bessel potential
spaces. Submitted for a publication.

[2] R. Duduchava, Mellin convolution operators in Bessel potential spaces with admis-
sible meromorphic kernels. http://arxiv.org/abs/1502.06248. 52 pages.
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Uniform Convergence of Integrated Double
Trigonometric Fourier Series
OMAR DZAGNIDZE

A. Razmadze Mathematical Institute of I. Javakhishvili Thilisi State University
Thilisi, Georgia

e-mail: odzagni@rmi.ge

The following theorem is valid:

Theorem. For the exponential series of a 2m-periodic in each variable and summable
function f on [0, 2]

frocont Y emoe™ + > cone™ A Y e,
jml>1 nf>1 m|>1, o] >1
the equality

R 1 . 1 A
t,T)dtdr = +1 E — Cmo(1 —€"™*) 4+ E = con(1 — ™
/o /0 f(t,7)dtdr = coory + iy o o(1 =€) iz nco( e™)
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is fulfilled uniformly on [0, 272

Moreover, the convergence of the series ) %22 is obtained and its sum is found.
[m|=1, In|>1
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Synergetics and Higher Education
TS1ALA DZzIDZIGURI

Sokhumi State University, Faculty of Mathematics and Computer Sciences
Thilisi, Georgia

email: cialadzidziguri@Qrambler.ru

This work is devoted to the synergy as a new approach to the functioning of the mod-
ern higher educational system. The emergence of such an approach is due primarily to
the strong development of synergistic principles in applied science, in particular, in math-
ematical modeling. We consider different points of view on the synergy as a methodology
of modern scientific research. To change the educational strategy the new methodology
already developed - is an interdisciplinary branch of science - Synergetics or the theory of
self-organization. Offered some examples of synergistic action principles.

On Regular Cohomologies of Biparabolic
Subalgebras of si(n)

ALEXSANDER ELASHVILI', GIORGI RAKVIASHVILI?

L' A. Razmadze Math. Inst., I. Javakhishvili State University, Thilisi, Georgia
2 Faculty of Science and Arts, Ilia State University, Thilisi, Georgia

email: alela@rmi.ge, giorgi.rakviashviliQiliauni.edu.ge

A Lie biparabolic subalgebra (firstly named a “seaweed algebra”) of a semisimple
Lie algebra is relatively new object in Lie theory; it generalizes a note of a parabolic
subalgebra. There are many articles about cohomologies of parabolic subalgebras and
some its subalgebras, but cohomologies of biparabolic subalgebras are not investigate yet.
In this paper we investigate regular cohomologies of biparabolic subalgebras of a simple
Lie algebra sl(n).

In 1972 Leger and Luks [1] have proved that regular cohomologies of Borel algebras
with coefficients in himself (i.e. regular cohomologies) are equal to zero in any dimensions.
In the same year Tolpygo [2] proved that this result is true in more general case, for
parabolic subalgebras. We prove that the foresaid result is true for biparabolic subalgebras
too, but we consider biparabolic subalgebras only of sl(n), which definition is based on
pair of partitions of n.

Our mane results are:
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Theorem 1. If P is a biparabolic subalgebra of sl(n) and Z(P) is it’s center, then reqular
cohomologies of P are isomorphic in any dimensions to cohomologies of P with coefficients

in Z(P).

Theorem 2. If pair of partitions of n is indecomposable, then all regular cohomologies
of corresponding biparabolic subalgebra of sl(n) are equal to zero.

We hope, that analogous theorems are true also for biparabolic subalgebras of all
semisimple Lie algebras.

References

[1] G. Leger, E. Luks, Cohomology theorems for Borel-like solvable Lie algebras in
arbitrary characteristic. Canad. J. Math. 24 (1972), 1019-1026.

2] A. K. Tolpygo, The cohomology of parabolic Lie algebras. (Russian) Mat. Zametki
12 (1972), 251-255; translation in Math. Notes Acad. Science USSR 12 (1972),
585-H87.

[3] V. Dergachev, A. Kirillov, Index of Lie algebras of seaweed type. J. Lie Theory 10
(2000), no. 2, 331-343.

Paramagnetic Relaxation in Anisotropic Materials
Trigonometric in Zero and Weak Constant Fields

N. P. FokiNA!, E. Ku. Knawvasur?, K. O. KHUTSISHVILI®

! Department of Science, Georgian Technical University, Thilisi, Georgia
2 Department of Engineering and Building, Shota Rustaveli State University,
Batumi, Georgia
3 Department of Physics, I. Javakhishvili Thilisi Ivane State University,
Thilisi, Georgia

Paramagnetic relaxation in strongly anisotropic materials is analytically investigated
in zero and weak constant magnetic fields. The objects of the microscopic analytical
investigation were: i) the weak-field electron paramagnetic resonance (EPR) linewidth
and ii) the electron spin relaxation rates given by a calorimethric Gorter type experiment
in the zero constant field at the arbitrary low-frequency field directions respectively to
the sample crystallografic axes. The EPR linewidth was calculated under the suggestion
of its spin-phonon nature at the one-phonon mechanism of the spin-lattice relaxation
in the case of the strong isotropic exchange interaction for the arbitrary direction Z of
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the constant magnetic field. The EPR linewidth was presented as the halfsum of the
zero-field relaxation rates, measured by the Gorter experiment with the low-frequency
field oriented along the X, Y axes. With the help of the macroscopic consideration
it is shown that the zero-field relaxation rates describe the relaxation of the X and Y
magnetization components in a zero or weak constant magnetic field. The relaxation
rates of the magnetizations created along a,b, ¢ crystallografic axes by a low-frequency
field in a Gorter type experiment follow from the obtained expressions in the particular
cases and are in the experimentally confirmed relations with the EPR linewidth.
The following results were obtained:

1) The relaxation rates of the Gorter type experiments and the EPR linewidth caused
by the one-phonon spin-lattice relaxation of the interaction for magnetic anisotropy
to the phonons were calculated;

2) The ratio kT /w., appears both in the Gorter relaxation rates and in the EPR
linewidth. This ratio can be interpreted, as the result of the phonon spectrum cut-
off by the strong exchange interaction, thus justifying the one-phonon mechanism
of the spin-lattice relaxation;

3) The calculated EPR halfwidth on the halfheight is equal to the half sum of the Gorter
relaxation rates. Such relation was revealed experimentally for the particular cases;

4) A definite angular dependence appears in the expressions of the Gorter-type ex-
periment relaxation rates and EPR linewidth through the second moments of the
EPR line; these angular dependencies, being compared with the experimental ones,
can be useful for the obtaining the values of the interaction for magnetic anisotropy
constants.

On Martingales and the End of Life Problem
in Inventory Control

J.B.G. FRENK, SEMIH ONUR SEZER

Sabanci University, Faculty of Engineering and Natural Sciences
Istanbul, Turkey

email: frenk@sabanciuniv.edu

We consider an inventory problem of controlling the inventory of spare parts in the
final phase of the service life cycle. The final phase starts when the production of a
product is terminated and it continues until the last service contract or warranty period
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expires. Placing final orders for service parts at the end of the production cycle of a
product is considered to be a popular tactic to satisfy demand during this period and
to mitigate the effect of part obsolescence at the end of the service life cycle. Previous
research focuses on repairing defective products by replacing the defective parts with
properly functioning spare ones. However, for most of the inventory problems with the
product in a no production phase there is typically a price erosion for the new type of
product presently in production while repair cost for a defective product of a previous
generation stays steady over time. As a consequence, there might be a point in time at
which the unit price of a new generation product drops below the repair costs. If so, it
is more cost effective to adopt an alternative policy to meet service demands toward the
end of the final phase, such as offering customers the new product of a similar type or a
discount on a next generation product. As an example we mention the handling of old
generation iPhones after the introduction of a new type of iPhone. This study examines
the cost trade-offs of implementing alternative policies for the repair policy and develops
an exact expression for the expected total cost function under the assumption that the
arrival process of demands for repairing defective products of an old type is given by
a nonhomogeneous Poisson process with a given arrival rate function. This problem is
know as the end of life problem and to derive this expression under very general cost
assumptions we use well known results from martingale theory. As such this talk focuses
on ongoing research and the use of more sophisticated techniques well known within the
theory of stochastic processes contrary to the Markovian techniques used within inventory
theory.

The talk is based on joint work with co-author Semih Onur Sezer, Sabanci University,
Faculty of Engineering and Natural Sciences, Istanbul.

A Development of the Monotonicity Method
for Unilateral and Bilateral Quasi-variational
Inequalities
AVTANDIL (GACHECHILADZE

A. Razmadze Mathematical Institute of 1. Javakhishvili State University,
Department of Mathematical Physics, Thilisi, Georgia

email: avtogach@yahoo.com

We consider the variational inequalities with unilateral and bilateral obstacles for
second order linear elliptic operator. The domain is bounded and the obstacles may appear
in domain and on the boundary as well. We prove some monotone dependence between the
solutions and the data of the variational inequalities. It gives an opportunity to construct
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the monotonicity method for quasi-variational inequalities when the obstacle operator is
not monotone in Lo sense. As an example we consider Implicit Signorini problem, the
quasi-variational inequality with unilateral implicit obstacle on the boundary. We show
the unique solvability of the problem and construct the iteration schemes for the solution.
Then we consider the several statements of the mentioned problem; we consider this
problem for the double boundary obstacles, also for the obstacles in domain, obtaining
the similar results as for the classical statement of the problem. Some of the results can
be generalized for the evolutionary variational inequalities.

Numerical Implementation for One System

of Nonlinear Three-Dimensional Partial
Differential Equations

MIKHEIL GAGOSHIDZE!, MAIA NIKOLISHVILI?, BESIK TABATADZE!

! Sokhumi State University, Thilisi, Georgia
21. Javakhishvili Thilisi State University, Thilisi, Georgia

email: maianikolishvili@yahoo.com, besotabatadze84@gmail.com

In the cylinder Q x [0, 7] the following nonlinear three-dimensional initial-boundary
value problem is considered:

oU 0 oU 0 oUu 0 ou
ot 0xy (Vlax1> + 019 (‘/28:52) + 03 (V?’@xg) ’
Ve oUu
875 - _Va +ga (vaa_xa> ) (1)
U(z,0) = Up(x), Vu(x,0)=Voolz), a=1,2,3 z€Q,
U(x,t) =0, (z,t)€0Qx][0,T],

where Q = {x = (x1,29,23): 0<z1 <1, 0<z9<1, 0<z3<1}, 0N is the boundary
of the domain €2, T is some fixed positive number, Uy, Vo, g are given sufficiently smooth
functions, such that:

Vao(l’) > 50, T € Q,

Yo < Ja (5&) < GOa ‘g;(faﬂ < Gla fa € R, o = 17 2737

where &g, Y9, Go, G1 are some positive constants.
One must note that in two-dimensional case system (1) describes the process of vein
formation in meristematic tissues of young leaves.
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For the numerical solution of problem (1) the following variable directions type differ-
ence scheme is considered:

Uiy = (Uﬁulfl)ml + (U2u25c2)m2 + (Ususa@s)xS )
Uy = (01z, ), + (Dalloz,),, + (V3Uszs),,

use = (01lz, ), + (O2loz,),, + (03lsz,),, »

(2)

with corresponding initial and boundary conditions. Here the well known notations for
grid functions are used. In (2) the discrete functions u,, are defined on whole meshes while
v, are defined on central meshes.

Various numerical test experiments are carried out.

Numerical Modelling of Some Kinds of Humidity
Processes

GIORGI GELADZE!, MANANA TEVDORADZE?

I Faculty of Exact and Natural Sciences of I. Javakhishvili Thilisi State University
21. Vekua Institute of Applied Mathematics of I. Javakhishvili Thilisi State University

Thilisi, Georgia

email: givi-geladze@Qrambler.ru

On the basis of developed by us of numerical model of a mesoscale boundary layer
of atmosphere (MBLA) it is simulated and investigated: a full cycle of clouds and fogs
(origin, development and dissipation); simultaneous existence of fogs and clouds; the role
of turbulent regime in formation of fog-cloudy ensembles.

Genesis of Foehns is studied and their new classification (dryadiabatic, mostadiabatic
and most-dryadiabatic Foehns) is given; the contribution of the latent heat of condensation
in formation of such kind of local winds is investigated. The role of Foehns from the point
of view of ecology and different branches of a national economy is considered.

Possibility of active influence on some humidity processes (a radiating fog, regulation
of an atmospheric precipitation, Foehns) is studied.

The problem about MBLA in a case of humidity and water nonhomogeneous of un-
derlying surface is put and is at a stage of computer realisation (earlier we considered
only temperature nonhomogeneous of underlying surface) that will certainly enrich and
will improve our initial mesometeorological model.
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Interaction of Elastic and Scalar Fields

L. GIORGASHVILI, G. KARSELADZE, G. SADUNISHVILI

Georgian Technical University, Department of Mathematics
Thilisi, Georgia

email: lgiorgashvili@gmail.com

In this work we consider the problem of interaction of elastic body with scalar field.
The general solution of uniforms system of equations (of elasticity theory) for static case is
solved using Papkovich representation method. The contact problem is solved using spe-
cial boundary-contact condition, in case when the contact surface is a stretched spheroid.
The uniqueness theorem for the solution is also proved. Solutions are obtained in terms
of absolutely and uniformly convengent series.

Geometrical Applications of Split Octonions
MERAB GOGBERASHVILI

I. Javakhishvili Thilisi State University
Andronikashvili Institute of Physics,
Thilisi, Georgia

Physical signals and space-time intervals are described in terms of the algebra of real
split octonions. Geometrical symmetries are represented by its automorphism group - the
real non-compact form of Cartan’s smallest exceptional group G2. This group generates
specific rotations of (3+4)-vector parts of split octonions with three extra timelike coor-
dinates and in certain limits represents standard Lorentz transformations. In this picture
several physical characteristics of ordinary (3+1)-dimensional theory (such as: number
of dimensions, existence of maximal velocities, the uncertainty principle, some quantum
numbers, etc.) are naturally emerge from the properties of the algebra.

References

[1] M. Gogberashvili, arXiv: hep-th/0212251;
Adv. Appl. Clif. Alg. 15 (2005) 55, arXiv: hep-th/0409173,;
J. Phys. A 39 (2006) 7099, arXiv: hep-th/0512258;
Int. J. Mod. Phys. A 21 (2006) 3513, arXiv: hep-th/0505101;
Eur. Phys. J. C 74 (2014) 3200, arXiv: 1410.4136 [physics.gen-ph];
arXiv: 1506.01012 [math-ph].



0809do, 12-16 ogeolo, 2015 dmbsfomgms dmbligbgdgdols mgdoligde 113

156136)63@0’) 36)006815‘30 860)836@06'86)0 15036(')@06015
25304969301 Bglisbgd

a3 amandgowo
Logdommggemls Lads@mosmgmls dos sbemos Jotggmimegogmols Lobgemmdols
Joogemo 9bogg@liodg@o, obgm@ds@ool, domgdsgozols @ Lodbgdolsdg@ysgm
993609090005 B3I@E9E0, Mdowobo, LodsMmggwmm
9. gob@ol dolodstmo: guramgog @ gmail.com

domgdo@ogols  asbgomomgools oli@mmos  adbgymagmos domgdsgogagdo  bm@siools s
Loddmeo ols 4sbgomamgdols olsgmmoolsgsb. Loyzbggools dsbdoeBg ot d9fygg@oms GMowo-
(3999000 @83 330M90@o Lodommogols d9dmddgegoomo ass8Mgos, dolo @obggs w@o dodsbdo-
domorgmo  4sdmygbgos. gl 83oME0gg0@s omgdoGogMo mgmmogdols Aosdmysmodgosls ©d
doo oddsls, bggfies 98Mmgbgools LiEoels.

mebols go@s;3930lssls dgbemgebgools asdmlsmoiboe, mommggmo Lowowols selisbodbsgew
16@s  a0dmgoygbmo gMmswgmmo Loddmerm, dmlifogmgls (LEyegbdl) go dogsfmeme ob-
3M3d(300  bbgoagomo  swbodgbgools dqglobgosiy.  dsagsmomor, tg ©@d tan (Gobagblols
s@bodgbgdo); In @d log (bos@gMocmy®o, e-gndosbo amastomdols ogbodgbgon); CF wd

(Z) (33090000 Gosbgols swbodgbgoo); {a,} @ (a,) (0deggmmools swbodgbgde); e?,

exp(z), e x (39hg9bgdemosbo g9bqis00ls s@bodgbgdo) ws Lbgs. Lormgolmm 53 swbodgbsms
16080300905 d97de 9090, Morash Lbgowslibgs Lobgmddrgsbgmmmdo dglivdemms Lbgswslibgs
3@bodgbgols dgbgego.

350935303900 bm@oools @s3mbyMmosks @s a0dsm@Eggosl bgwmls 17ymdls Ldgoswm®
™009J@md  LEsbes®@@o  Loddmemmgdoo swbodgbs.  sligmos, dgosmomse, N, Z, R,
Omdmgoog sl dwobodbgds N, Z, R (bs@gdomaém, dogm o bodwgowm Moibgms
bodMmagerggoo).  ogdps, Bmaxam, @ydpesdy (393390028y) 89590909 BoboFamgado gl
Loddmemgdo fomdmagoeaqos, dmamty N, Z, R. oy, sdsbomsbsgg, ®o0dg bo@ymocmyto
Mogbgo N-om 360ls s@bodbymo, dglodmgogmos ©egedy ashbegls sgMomdymo Babsfgmo
N € N. sbgomo bBsbofghagdo, (sbowos, 1bos asdmotoibmls.

{Ogfomols Loa@dols dologg ©osdg@mols Loa@dglmeb d988Megds  LEobroM@mee
sbmmo  s@obodbgds.  ogdse, gl o bodbogl 93 Slm-dagmols  FEgfomols Log®dgliomsb
S(0gog  "90ddols". oo, x bsdrgom Mosbgedwy doM@Eeg Gobgms megbmools
LEobeod@gmo swbodgbss w(x). foMImbsbgom gMomgnml i-oo swgbodbsgm, dsaMsd, ory
1 Ibmmme 3md3mgdlge Hobggdls ©egyzegdomgm, dogomm oligo sdOlMesdey, HMIgwo
a; = 1 Bsbsfgmdo i-ls Fomdmlobgom gMmmgrmare Fomdmagoraqgbls.

dmbligbgosdo asobbowgmos d9dmbggggdo, Mmis dmydbgmo @s dg3livdsdm Loddmeno s
8OO IM@Yose 0d3930 bmwmdg bosogmo  dsmgdsgogndo  Fomdmeagbgdols  gm@domgdsdo,
a3blo 3mtgdom - Jsmgdsgogols Logemagdols 3Mmiglido. Fomdmeagbomos 83 3Hmd@9doms

@d3d@ggols adgoo.



114 Abstracts of Participants’ Talks Batumi, July 12-16, 2015

Neural Network Software Library for Natural
Language Understanding
PAATA GOGISHVILI

Saint Andrew The First-called Georgian University, Faculty of Informatics, Mathematics
and Natural Sciences, Thilisi, Georgia

email: paatagog@gmail.com

Neural Networks are the powerful tool in investigation and understanding of natural
languages [1]. There are several types of neural networks that are especially effective in
this field.

It is very important to have possibility to do quick testing of new approaches in order
to find good solutions for particular tasks. Software library is an effective solution for
creating and testing of custom neural networks.

We created software library which has ready components for creating and testing of
custom Deep Neural Networks. Our goal was to develop components that are usually
used in natural language processing. Particularly we have components for Feed-Forward
Convolutional Neural Networks [2] and Recurrent Neural Networks [3].

Among ready components for neural networks, our software library provides necessary
objects and functions for constructing new custom components. For the creation of custom
components we provide linear algebra formulas, vector operations, matrix operations, etc..
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Nonlocal Contact Problems for Two Dimensional
Stationary Equations of Mathematical Physics

’DAVID GORDEZIANI\, TINATIN DAVITASHVILI', HAMLET MELADZE?

! Faculty of Exact and Natural Sciences, I. Javakhishvili Thilisi State University,
Thilisi, Georgia

2 Faculty of Informatics, Mathematics and Natural Sciences, St. Andrew the First
Called Georgian University, Thilisi, Georgia

email: h meladze@hotmail.com

Nonlocal problems represent quite interesting generalization of classical problems of
mathematical physics and at the same time they are naturally raised at construction of
mathematical models of real processes and the phenomenon.

The present report is devoted to statement and the analysis of nonlocal contact bound-
ary problems for linear elliptic equations of second order in two-dimensional domains.
The existence and uniqueness of a regular solution is proved. The iteration process is
constructed, which allows one to reduce the solution of the initial problem to the solution
of a sequence of classical Dirichlet problems.

In the report the results of numerical calculations of nonlocal contact problem for
Poisson’s equation in two-dimensional domain are given.

Eigenvalues of Hermitian Toeplitz Matrices
with Smooth Simple-Loop Symbols
SERGEI GRUDSKY
CINVESTAYV del I.P.N. Mexico, Mexico

email: grudsky@math.cinvestav.mx

The report presents higher-order asymptotic formulas for the eigenvalues and eigen-
vectors of large Hermitian Toeplitz matrices with moderately smooth symbols which trace
out a simple loop on the real line. The formulas are established not only for the extreme
eigenvalues, but also for the inner eigenvalues. The results extend and make more precise
existing results, which so far pertain to banded matrices or to matrices with infinitely
differentiable symbols. Also given is a fixed-point equation for the eigenvalues which may
be solved numerically by an iteration method.
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Boundary-Domain Integral Formulation
for Boundary Value Problem Involving
the Laplace—Beltrami Operator
RICHARDS GRZHIBOVSKIS

Department of Applied Mathematics, Saarland University
Saarbriicken, Germany

emalil: richards@num.uni-sb.de

A boundary value problem for the Laplace-Beltrami operator on a smooth two-dimen-
sional surface embedded in R? is considered. As in the case of an inhomogeneous heat
transfer [1], a suitable parametrix (Levi function) is found and an integral formulation of
the problem is derived. This formulation involves geometrical properties of the surface.
Furthermore, besides the usual boundary integrals the integration along the surface is
present.

A numerical method of finding the approximate solution is derived similarly to the
corresponding case in R? [2]. Several key differences and similarities to the popular finite
element methods are discussed. Some aspects of implementation are commented on and
several numerical examples are presented.

References

[1] O. Chkadua, S. E. Mikhailov, D. Natroshvili, Analysis of direct boundary-domain
integral equations for a mixed BVP with variable coefficient. I. Equivalence and
invertibility. J. Integral Equations Appl. 21 (2009), no. 4, 499-543.

[2] R. Grzhibovskis, S. Mikhailov, S. Rjasanow, Numerics of boundary-domain integral
and integro-differential equations for BVP with variable coefficient in 3D. Comput.
Mech. 51 (2013), no. 4, 495-503.
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A BEM-RBF Coupled Method for a Damage Model
in Linear Elasticity

RICHARDS GRZIBOVSKIS, CHRISTIAN MICHEL

Department for Applied Mathematics, Saarland University,
Saarbriicken, Germany

email: michel@num.uni-sb.de

For several years, the industry has brought the use of composite materials into focus,
e.g. by using them for the construction of wind turbines, aircraft, or in the automotive
industry. There exists a wide variety of possible applications due to the unbeatable advan-
tages over conventional materials such as steel or aluminum; these are mainly the lower
weight and an often significantly higher mechanical strength. In contrast to homogeneous
materials, the modeling of composites is significantly more complex because of the fine ge-
ometrical features. We use a non linear strain- and stress-based continuum damage model,
which was first introduced by Simon and Ju [2], and is well accepted throughout the en-
gineering community [4]. The stress tensor o is defined by o(x) = (1 —d(e, z))C(x) : €(x),
where € is the strain tensor, d the internal damage variable and C the stiffness tensor.

Due to the model we make use of a multi domain Galerkin boundary element method
for elasticity [1, 3, 5] coupled with a specific matrix valued radial basis function part
to treat the non linear term. To reduce memory requirements of the fully populated
matrices we apply a low rank approximation for the matrices generated by the BEM and
RBF parts. The resulting linear system is then solved with the help of specially developed
preconditioner technique.

References
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Blow-up Solutions Some Classes of the Nonlinear
Parabolic Equations
H. GuLiev, T. S. GADJIEV, S. A. ALIEV

Department of Differential equations, Institute of Mathematics and Mechanics,
Baku, Azerbaijan

email: tgadjiev@mail.az, soltanaliyev@yahoo.com

In this paper the unbounded increasing solutions of the nonlinear parabolic equations
for the finite time is investigated. Before we considered Dirichlet boundary condition. In
this paper Neuman boundary problem is investigated.

The sufficient condition for nonlinearity is established. Under this condition every
solution of the investigated problem is blown-up. I.e., there is number 7" > 0 such that

lu(z; )|, gny = 00, t—=T <oo.

The existence of the solution is proved by smallness of the initial function.

These type of nonlinear equations describe the processes of electron and ionic heat
conductivity in plasma, fusion of neutrons and etc. One of the essential ideas in theory of
evolutional equations is known as method of eigenfunctions. In this paper we apply such
method. We different boundary problem is considered.

In [1] the existence of unbounded solution for finite time with a simple nonlinearity
have been proved. In [2] has been shown that, under the critical exponent any nonnegative
solution is unbounded increasing for the finite time. Similar results were obtained in
[3] and corresponding theorems are called Fujita—Hayakawa’s theorems. More detailed
reviews can be found in [4], [5] and [6].

2010 Mathematics Subject Classification. Primary 35115; Secondary 35K10.

References

[1] S. Kaplan, On the growth of solutions of quasi-linear parabolic equations. Comm.
Pure Appl. Math. 16 (1963), 305-330.

2] H. Fujita, On the blowing up of solutions of the Cauchy problem for u; = Au+u!Te.
J. Fac. Sci. Univ. Tokyo Sect. I 13 (1966), 109-124 (1966).



0809do, 12-16 ogeolo, 2015 dmbsfomgms dmbligbgdgdols mgdoligde 119

[3] K. Hayakawa, On nonexistence of global solutions of some semilinear parabolic
differential equations. Proc. Japan Acad. 49 (1973), 503-505.

[4] V. A. Galaktionov, H. A. Levine, A general approach to critical Fujita exponents in
nonlinear parabolic problems. Nonlinear Anal. 34 (1998), no. 7, 1005-1027.

[5] K. Deng, H. A. Levine, The role of critical exponents in blow-up theorems: the
sequel. J. Math. Anal. Appl. 243 (2000), no. 1, 85-126.

[6] A. A. Samarskii, V. A. Galaktionov, S. P. Kurdyumov, A. P. Mikahailov, Peaking
Modes in Problems for Quasilinear Parabolic Equations. (in Russian) “Nauka”,
Moscow, 1987.

Cauchy Problem of the Dynamical Equations of the
Theory of the Thermo-Electro-Magneto Elasticity

DiaNA IVANIDZE, MAREKH [VANIDZE

Georgian Technical University, Department of Mathematics
Thilisi, Georgia

email: dianaivanize@gmail.com, marexi.ivanidze@gmail.com

In the paper we consider uniqueness and existence of solutions of Cauchy problem of
the dynamical equations of the theory of thermo-electro-magneto elasticity. Applying the
Fourier transform we construct the solution of the problem explicitly.
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Solution of a Nonclassical Problems of Statics
of Microstretch Materials with Microtemperatures

A. JAGHMAIDZE!, R. MELADZE?

! Georgian Technical University, Department of Mathematics
21. Javakhishvili Thilisi State University, Department of Mathematics
Thilisi, Georgia

email: omar.jagmaidze@gmail.com

The paper considers the static of the theory of linear thermoelasticity of microstretch
materials with microtemperatures. The boundary value problem of statics is investigated
when the normal components of displacement and the microtemperature vectors and
tangent components of rotation vectors are given on the spherical surfaces. Uniqueness
theorems are proved. Explicit solutions are constructed in the form of absolutely and
uniformly convergent series.
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Asymptotic Behavior of Solution and Semi-Discrete
Scheme for One Nonlinear Averaged
Integro-Differential Equation with Source Term

TEMUR JANGVELADZEY?, ZURAB KIGURADZE?, MAIA KRATSASHVILI®

! Georgian Technical University, Department of Mathematics, Thilisi, Georgia

21. Vekua Institute of Applied Mathematics of
[. Javakhishvili Thilisi State University, Thilisi, Georgia

3 Sokhumi State University, Thilisi, Georgia

email: tjangv@yahoo.com, zkigur@yahoo.com, maiakratsashvili@gmail.com

The following nonlinear integro-differential equation with source term is considered:

t 1
oU oU\* 0°U
0 0

where a = a(S) > ag = Const > 0, a (S) >0, a"(S) <0, and f = f(U) is nonnegative
increasing function.

In the [0,1] x [0,00) let us consider the following initial-boundary value problem for
equation (1)

U(O,t) = M

@)
U(l’, 0) = Uo([[‘),

where Uy = Up(z) is given function.
On the uniform mesh correspond to problem (1), (2) the following semi-discrete
scheme:

M t
duz‘ 2 .
dt _a(hZ/(uac,z) dT)uxx,z+f(uz):07 2217277M_17 (3>
i=1 0
up(t) = uz p(t) =0,
Uz‘(O):U[M, 220,1,,M

Here we used the well known notations for grid functions.
Asymptotic behavior as ¢ — oo of solution of problem (1), (2) is investigated. The
stability and convergence of the scheme (3), (4) is proven.
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Interpolation Method of Shalva Mikeladze
for Solving Partial Differential Equations
LiANA KARALASHVILI
Thilisi, Georgia

email: liana.qaralashvili@yahoo.com

This report presents an interpolation method of Shalva Mikeladze. Accuracy of the
method depends on the number of interpolation points. This is a method without sat-
uration. The method was designed to find a numerical solution of ordinary differential
equations and was constructed on the basis of Shalva Mikeladze interpolation formula to
solve numerically linear and nonlinear ordinary differential equations of any order as well
as systems of such equations. Using different versions of interpolation formula it became
possible to solve boundary value problems, eigenvalue problems and Cauchy problem.
Later this method in combination with the method of lines was applied to solve boundary
value problem for partial differential equations of elliptic type. The Dirichlet problem for
the Poisson equation in the symmetric rectangle was considered as a model for applica-
tion. This application created a semi-discrete difference scheme with matrices of central
symmetry having certain properties.

2010 Mathematics Subject Classification. 34K10

Commutators of Convolution Type Operators
on Some Banach Function Spaces
OLEKSIY KARLOVYCH

Departamento de Matemaética, Faculdade de Ciéncias e Tecnologia,
Universidade Nova de Lisboa, Caparica, Portugal

email: oyk@fct.unl.pt

We study the boundedness of Fourier convolution operators W°(b) and the compact-
ness of commutators of W?(b) with multiplication operators al on some Banach function



0809do, 12-16 ogeolo, 2015 dmbsfomgms dmbligbgdgools mgBoligdo 125

spaces X (R) for certain classes of piecewise quasicontinuous functions a € PQC and
piecewise slowly oscillating Fourier multipliers b € PSO% ;. We suppose that X (R) is a
separable rearrangement-invariant space with nontrivial Boyd indices or a reflexive vari-
able Lebesgue space, in which the Hardy-Littlewood maximal operator is bounded. Our
results complement those of Isaac De La Cruz-Rodriguez, Yuri Karlovich, and Ivan Loreto
Hernandez obtained for Lebesgue spaces with Muckenhoupt weights.

On the Necessary and Sufficient Conditions
for the Stability of Linear Difference Systems
NESTAN KEKELIA

Sukhumi State University, Faculty of Mathematics and Computer Sciences
Thilisi, Georgia

email: nest.kek@mail.ru

We present the necessary and sufficient conditions for the stability (in the Lyapunov
sense) of the solutions of the linear difference system

Ay(k — 1) = Gy(k — Dy(k — 1) + Go(k)y(k) + g(k), k=12, (1)

with respect to small perturbations of the system, where G; € E(Ny; R™") (j = 1,2)
and g € E(Ny; R"), No = {0,1,...}, and E(Ny; R"*™) is the set of all matrix-functions
from Ny into R™*™.

Let G € E(Ny; R™*™) be an arbitrary matrix-function. A solution yy € E(Ny; R") of
the system (1) is called G-stable if for every € > 0 and ky € Ny there exists 6 = d(¢, ko)
such that for every solution y of the system satisfying the inequality H (]n + G(k’o)) .
(y(ko) — yo(ko))|| < 6, the following estimate ||(I,, + G(k)) - (y(k) — yo(k))|| < € holds for
k> k.

The pair (G, Gs) is G-stable if each solution of the system (1) is G-stable.

Let ¢, (j = 1,2) be operators defined by ¥;(X)(k) = (—=1)’"' X (k), and 2; (j = 1,2)
be operators defined by 2;(X1, Xo)(k) = (X1 (k—j+1)+Xo(k—j+1)) x (L,— (—1) X (k—
Jj+ 1))_1 for corresponding matrix-functions X, X; and X, from FE(Ng; R™ ™).

Theorem. Let det (I, — (—1)'Gi(k)) # 0 (i = 1,2, k =0,1,...) and let j € {1,2}
be fized. Then the pair (G1,Gs) is 9;(G;)-stable if and only if there exists a nonsingular
matriz-function H € E(No; R™*") such that

sup{ |H (k)| : k=0,1,...} < +o0
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and
“+00

S IAH(k—1) + H(k+ j —2) - 2;(G1,Ga)(k)|| < +o0.

k=1

The analogous results are valid for another type of stability, as well.

To the Question of Full Transitivity
of a Cotorsion Hull
TARIEL KEMOKLIDZE
Akaki Tsereteli Kutaisi State University, Kutaisi, Georgia

email: kemoklidze@gmail.com

A separable primary group 7', which is the infinite direct sum of separable primary

groups T;, T = @ T;, is considered, so that there exists a summand 7; with a basic
iel

subgroup B = @ B,, B, = @ Z(p™), which satisfies the following condition: if M =
n=1

{ni,ng,...}1is an infinite set of indexes, then in the socle of the group T} there exists an
element with a carrier from an infinite subset of the set M. It is proved that the cotorsion
hull T of the group T is not fully transitive.

The Chilker Task in Mathematical and
Computer Models of Information Warfare

NUGZAR KERESELIDZE

Sokhumi State University, Department of Mathematics and Computer Sciences
Thilisi, Georgia

email: kereselidzenugzari@gmail.com, tvn@caucasus.net

The paper gives a formulation of the problem Chilker in mathematical and computer
models of information warfare. We consider the controllability of this problem. We derive
necessary and sufficient conditions for the existence of solutions of the problem Chilker.

2000 MSC: 34H05, 49J15, 49K15, 65C20, 68U20, 93C51, 93C81.
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About One Aspect of the Information Security
NUGZAR KERESELIDZE

Sokhumi State University, Department of Mathematics and Computer Sciences
Thilisi, Georgia

email: kereselidzenugzari@gmail.com, tvn@caucasus.net

It is proposed opportunity of increase security in information systems. Using the
analogy of event logs on different operating systems [1], it is proposed the creation of a
visual identification of the log - VIL. We establish necessary hardware components of VIL
and requirements to the software.

2010 Mathematics Subject Classification. 68U35, 68N25
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Cancer Proteins and the Blood Flow

N. KHATIASHVILI, K. PIRUMOVA, V. AKHOBADZE, M. TEVDORADZE

I. Vekua Institute of Applied Mathematics of
I. Javakhishvili Thilisi State University, Thilisi, Georgia

email: ninakhatia@gmail.com

In the paper the connection of the blood flow with the amount of the cancer proteins
in the blood at the small arteriole level is investigated. Blood supply all cells by nutrients,
but cancer cells grow faster [1, 2]. When the volume of cancer reaches the critical size it
becomes dangerous. At this stage cancer cells begin to circulate in the blood and the vis-
cosity and density of blood flow changes dramatically. Consequently, changes metabolism,
especially oxygen consumption by normal cells [3, 4]. Oxygen consumption depends on
the velocity of a single erythrocyte at the capillary level and the blood plasma flow V
[1,2]. In a cylindrical coordinates the velocity of plasma V(V,,V,) satisfies the Stokes
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axi-symmetric system with the equation of continuity and specific boundary conditions.
The solution of this problem is given by [5, 6]

Veo=q((z+a)((x+a)+r)?? = (x—a)((z — a) + 1)) +°C/ (pv) - C4,

V, = qr((x+a)> + )32 — ((x — a)? + %) 73/?),

where Vs the velocity of erythrocyte, S is a boundary of the erythrocyte, ¢, C, Cy, C}
are the definite constants, p is a density of plasma, v is a viscosity. The pressure P at the
capillary is given by the formula P = C'x + Cy. The profile of velocity is constructed by
using experimental data and Maple.
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Indefinite Metric Spaces and Operator Linear
Fractional Relations
VICTOR KHATSKEVICH
Department of Mathematicsm, ORT Braude College, Karmiel 21982, Israel

email: vkhats@braude.ac.il, victor kh@hotmail.com

This is a natural continuation of our previous work in the considered area.

We consider strict and bistrict plus-operators between spaces with indefinite metrics,
in particular, Krein spaces (or J-spaces). We call a plus-operator T" in a Krein space strict
if T'= dA, where d > 0 is constant and A is a J-expansion, and we call T" bistrict if both
T and its conjugate operator T™ are strict plus-operators.

We consider operator and geometric sufficient and necessary conditions for a given
strict plus-operator T" in a Krein space H to be bistrict as an operator between H and
Im T with the induced indefinite metric.

It is well known that a plus-operator T defines an operator linear fractional relation.
In particular, we consider the special case of linear-fractional transformations. In the case
of Hilbert spaces $; and s, each linear-fractional transformation of the closed unit ball
R of the space £($1,$2) is of the form

Fr(K) = (Tnn + Too K) (T11 + T12K)

and is generated by the bistrict plus-operator 7.

The theory of bistrict plus-operators and generated linear fractional transformations
forms a significant part of the theory of spaces with indefinite metrics, in particular,
Krein spaces. But the much more wider class of strict plus-operators is an open area for
investigations. We hope that our new results on “similarity” of some subclass of strict
plus-operators, namely the set of all strict plus-operators A, for which the so-called “plus-
characteristic” D(A) is non-negative operator, to the subclass of bistrict plus-operators,
will allow to develop the theory of strict plus-operators and to obtain new results on
generated linear fractional relations.

We consider applications of our results to the well-known Krein—Phillips problem of
invariant subspaces of special type for sets of plus-operators acting in Krein spaces, to
the so-called Koenigs embedding problem and some other fields of the Operator Theory.

Keywords. Strict and bistrict plus-operators, Krein space, linear fractional relation,
operator ball.
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Financial Market with GGaussian Martingale and
Hedging of European Contingent Claim
ZAZA KHECHINASHVILI

I. Javakhishvili Thilisi State University, Department of Probability and Statistics,
Thilisi, Georgia

email: khechinashvili@Qgmail.com

On the filtered probability space (2,.%, (%;)o<i<T, P) consider stochastic process in
discrete time as evolution of risky asset price

Sy =S, qexp{I(r > )ANY + I(r <t)ANPY, t=1,....T,

where Sy > 0 is a constant, (Nt(l), Ft), Nél) =0 and (Nt(z), F), Né2) = 0 are independent
Gaussian martingales. 7 is a random variable which takes values 1,2,...,7T, with prob-
abilities p; = P(1 = i),i = 1,T. The vector (N, N?) is independent of 7 and I(A) is
the indicator of A € .Z.

For this model we investigate the problem of European option hedging and consider
special class of strategies m, = (7;, 3;),t € 1, T which satisfy the condition

APy + AySio1 = —AGY,

where Gy, t € 1,7 is some stochastic sequence.
In this set of strategies we have obtained optimal in the following sense

E[f(Sr) — X7]%,

where X7 is the final capital and f(S7) is an European contingent claim.
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On Some Mathematical Method of Calculating
Implied Volatility and Prices of Options
ABEN KHVOLES
Bar Ilan University, Ramat Gan, Israel

email: abenkh@gmail.com

In our report we will tell about application of the Newton-Rapson method for the
calculation of implied volatility and application of the Monte Carlo method for the calcu-
lation of prices of options. Some examples will be exposed by using the program Excel.

Monte-Carlo Algorithms for Computations
of Infinite-Dimensional Riemann Integrals
with respect to Product Measures in R

MURMAN KINTSURASHVILI, GOGI PANTSULAIA

Georgian Technical University, Department of Mathematics
Thilisi, Georgia

email: m.kintsurashviliQgtu.ge, g.pantsulaia@gtu.ge

In [1], the concept of increasing families of finite subsets uniformly distributed in
infinite-dimensional rectangles has been introduced and a certain infinite generalization
of the Weyl’s famous result (cf. [2], Theorem 1.1, p. 2) has been obtained as follows.

Theorem ([1], Theorem 3.5, p. 339). Let (Y, )nen be an increasing family of finite subsets
of [0,1]°. Then (Y,)nen s uniformly distributed in the infinite-dimensional rectangle
[0,1]°° if and only if for every Riemann integrable function f on [0,1]°° the following

equality 5 )
. yeYy Y
A =

holds true, where X denotes the infinite-dimensional “Lebesgue measure” [3].

- / L @)

In this talk we introduce Riemann integrability with respect to product measures
for real-valued functions in R*> and give some sufficient conditions under which a real-
valued function of infinitely many real variables is Riemann integrable. We describe also
Monte-Carlo algorithm for computing of such infinite-dimensional Riemann integrals. In
addition, by using the properties of the uniformly distributed sequences of real numbers
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on (0, 1), we present a short proof of a certain version of Kolmogorov strong law of large
numbers which essentially differs from Kolmogorov’s original proof (cf. [4], Theorem
3 (Kolmogorov), p. 379).

Acknowledgment. The research for this talk was partially supported by Shota Rus-
taveli National Science Foundation’s Grant no FR/503/1-30/14.
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The Computational Implementation of the Conjugate
Gradient Method

Icor KIREEV
Institute of Computational Modelling SB RAS, Krasnoyarsk, Russia

email: kivQicm.krasn.ru

In the paper, some aspects of the numerical implementation of the conjugate gradient
method (CGM) for systems of linear algebraic equations with symmetric positive definite
matrix in the presence of round-off errors are discussed. With exact calculations, CGM
provides an exact solution in a finite number of iteration steps. But in fact CGM is an
iterative process and the weak point in an iterative process is in a stopping criterion. It
is required to determine the number of the iteration step, after which the accuracy of
an approximation to a solution of a system of linear equations may not be considerably
improved with a particular computer. Hence, the construction of inexpensive stopping
criteria for CGM being the aim of this paper is an urgent problem. For four popular
versions of CGM, the step-by-step behavior as well as stopping criteria for an iterative
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process are considered. Numerical results show that the most accurate approximation is
achieved by the CGM-version where descent directions and residual vectors are orthogonal
in the energy and Euclidean metrics, respectively, at each iteration step. A practical
stopping criteria for CGM is proposed as a formula that enables one to determine the
number of the CGM iteration step, starting with which the progress is no longer being
made. The application of the constructed criteria to the solution of specific systems of
linear algebraic equations with ill-conditioned matrices is demonstrated.

This work has been supported by the Russian Foundation for Basic Research (RFBR)
grant 14-01-00130.

On Infinite Sample Consistent Estimates
of an Unknown Average Quadratic Deviation
Defined by the Law of the Iterated Logarithm

TENGIZ KIRIA, ZURAB ZERAKIDZE

Gori University, Department of Mathematics, Gori, Georgia
Georgian Technical University, Department of Mathematics, Thilisi, Georgia

email: t.kiriaQgtu.ge, z.zerakidze@Qmail.ru

In this talk we study the structure of an infinite sample consistent estimate of an
unknown average quadratic deviation defined by the law of the iterated logarithm (cf.
[1], Theorem 1, p. 385). First we investigate the domain of this estimate in the sense of
shyness [2]. More precisely, we prove the following lemma.

Lemma. A set S, defined by
| > ks il

{(xk)keN (wp)ren € RY & limsup —=E=L2 exists and is ﬁm'te}

n—oo V/2nloglogn

is Borel shy set in RN .
By using this lemma we prove the following statement.

Theorem. Let py a Borel probability measure in R defined by the distribution function

of the random variable Y with means zero and 6% variance. For (x)reny € RN we put
[> ko1 %] [> ko1 ®k]

T\ ((zg)ken) = limsup,,_, asonn if limsup,,_, resonn exists and 1is finite, and
Ti((zk)ken) = 1, otherwise. Then T} is a subjective infinite sample consistent estimate of
the parameter 6 € (0,00).

By using the main approach introduced in [3], we construct certain modifications of the
estimate T} such that they stand objective or strong objective infinite sample consistent
estimates of an unknown average quadratic deviation.
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Invariant Subspaces in the Polydisc
BEYAaz BAasSAK Koca

Istanbul University, Science Faculty, Department of Mathematics
Istanbul, Turkey

email: basakoca@istanbul.edu.tr

In this talk we describe invariant subspaces of the Hardy space over the polydisc under
the multiplication operators by the independent variables generated by a single function.

Using of the Genetic Algorithm Like “Island Model”
for Cryptanalysis of the Merkli-Hellman’s
Cryptosystem

ZURAB KOCHLADZE!, LALI BESELIA?

!y, Javakhishvili Thilisi State University, Department of Computer Science
2 Sokhumi State University
Thilisi, Georgia

email: lalibeselia@hotmail.com

This work is devoted to the application of genetic algorithms to cryptanalysis known
system Merkle-Hellman’s cryptosystem. Selection cryptosystem is defined so that the
system is known to be compromised, and there is a known Shamir algorithm by which the
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system is broken. This makes it possible to compare how much better can handle genetic
algorithm. The article describes a general approach to solving the problem using genetic
algorithms, and proposes a model of the island parallelize computations. Conducted case
studies confirm that this model can significantly reduce the time for solving the problem
without loss of quality of the result.

Acknowledgment. The designated project has been fulfilled by financial support
of Georgian Research and Development Foundation and the Shota Rustaveli National
Science Foundation (Grant No A60776).
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A Generalization of Generalized &-Supplemented
Modules

BERNA KO$AR, CELIL NEBIYEV

Ondokuz Mayis University, Department of Mathematics, Kurupelit-Atakum-Samsun,
Turkiye-Turkey

email: bernak@omu.edu.tr, cnebiyev@Qomu.edu.tr

In this work, we define tg-supplemented modules and investigate some properties of
these modules. These modules generalize generalized é&—supplemented modules. We
prove that the finite t-sum of tg-supplemented modules is tg-supplemented. We also prove
that the homomorphic image of a distributive tg-supplemented module is tg-supplemented.

Definition 1. Let M be an R—module. M is called a tg-supplemented module if every
submodule of M has a generalized supplement that is a t-summand in M. Clearly,
generalized @-supplemented modules are tg-supplemented. But the converse is not true
in general.

Lemma 2. Let M be a distributive tg-supplemented R—module. Then every factor module
of M is tg-supplemented.

Corollary 3. Let M be a distributive tg-supplemented R—module. Then every homomor-
phic image of M is tg-supplemented.

Lemma 4. Let M be a t-sum of My and M. If My and My are tg-supplemented, then
M is tg-supplemented.

Corollary 5. Let M be a t-sum of My, My,...,M,. If M; is tg-supplemented (i =
1,2,...,n), then M is tg-supplemented.

Key words and Phrases. Small submodules, radical, supplemented modules, gen-
eralized supplemented modules.
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Spectral Asymptotics for 2 x 2 Canonical Systems
ALEKSEY KOSTENKO
University of Vienna, Vienna, Austria

email: oleksiy.kostenko@univie.ac.at

Based on continuity properties of the de Branges correspondence, we develop a new
approach to study the high-energy behavior of m-functions and spectral functions of 2 x 2
first order canonical systems. Our main objective is to provide one-term asymptotic for-
mulas for m-functions, as well as spectral functions of canonical systems. In particular, we
characterize Hamiltonians such that the corresponding m-functions behave asymptotically
at infinity as

my(z) = Ce™ T, zeCy,
with some constants C' > 0 and v € (—1,1). In the case v = 0, this enables us to solve a
problem posed by W. N. Everitt, D. B. Hinton and J. K. Shaw in [2]. Furthermore, we
apply these results to radial Dirac and radial Schrédinger operators as well as to Krein
strings and generalized indefinite strings.

The talk is based on joint work with J. Eckhardt and G. Teschl [1].
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Nonlinear Optimization and Hemi-Variational
Inequalities for Unilateral Crack Problems
VicTOR A. KOVTUNENKO

Institute for Mathematics and Scientific Computing,
Karl-Franzens University of Graz, NAWI Graz, 8010 Graz, Austria;
Lavrent’ev Institute of Hydrodynamics, Sibirian Branch
of the Russian Academy of Sciences, 630090 Novosibirsk, Russia

email: victor.kovtunenko@uni-graz.at

Macro and micro cracks appear in material science, geophysical and biomedical ap-
plications. The modern problems of tribology and fracture require nonlinear modeling of
cracking phenomena taking into account contact interaction between the crack faces [1, 3.
This results in quasi-brittle models of fracture.

From a mathematical viewpoint, modeling of dissipative and interaction phenomena
due to contact with cohesion or friction results in hemi-variational inequalities within set
valued and non-convex optimization context.

In the framework of nonlinear optimization, we suggest and investigate a class of hemi-
variational inequalities (hemVT) supported by primal-dual active set algorithms which are
of a generalized Newton type. The analysis of local as well as global convergence properties
is provided and numerical tests are presented [2, 4].

Acknowledgments. The results were obtained with the support of the Austrian
Science Fund (FWF) in the framework of the project P26147-N26: “Object identification
problems: numerical analysis” (PION) and the NAWI Graz.

The author thanks R. Duduchava for his support of the visit of the Humboldt Kolleg
in Thilisi, IWOTA 2015, and Batumi 2015 Meetings.
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On Some Integral Formulae for Continued Fractions
OrLGA KUSHEL
Shanghai Jiao Tong University, Department of Mathematics, Shanghai, China

email: kushel@mail.ru

The following integral representation of a continued fraction was obtained by Fuler
(see, for example, [1]). Let R and P be two positive functions on (0,1) such that, for
n=0,1,2, ... and some positive o, 3, 7y

1 1 1
(a4 na) / PR"dz = (b+ np) / PR dz + (c + ny) / PR""dx;
0 0 0

then .
fo PRdx a

1 - (at+a)c
fo Pdx b+ Y GEDIGD)

We generalize the above formula and obtain some integral representations for other types
of continued fractions.
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Two Conditions Related with Unconditional
Convergence of Series in Banach Spaces

VAKHTANG KVARATSKHELIA, VAJA TARIELADZE

Muskhelishvili Institute of Computational Mathematics of the Georgian Technical
University, Thilisi, Georgia

email: micm.gtu@gmail.com; vajatarieladze@yahoo.com

In this talk we plan to discuss a sufficient and a necessary conditions for unconditional
convergence of a series in a Banach space with an unconditional basis.

The talk is based on [1], the first draft of which was prepared in collaboration with
Professor Nicholas Vakhania (1930-2014). N. Vakhania was always deeply interested in
questions of unconditional convergence and his challenging ideas were helping us to un-
derstand the topic better.

Supported in part by the Shota Rustaveli National Science Foundation grant no.
FR/539/5-100/13.
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Gaussian Approximation of Multi-Channel Networks
with Phase-Type Service in Heavy Traffic
HANNA V. LIVINSKA

Applied Statistics Department, Faculty of Cybernetics, National Taras Shevchenko
University of Kyiv, Ukraine

email: livinskaav@gmail.com

The main objective of this paper is to study the service process in multi-channel
stochastic networks with nodes in a heavy traffic regime. We consider the models of
networks in which an input flow for each node is a non-homogeneous Poisson flow with
rate depending on time. Service times of calls are independent random values. At first
we consider the networks with exponentially distributed service times in each node. For
service process in such a network a limit in uniform topology is found. We construct the
Markov Gaussian approximate process with its correlation characteristics in explicit form.

In real queueing systems and networks there is a typical situation when service time
of a call consists of a certain number of exponential phases with the same parameters.
It means that the total service time of a call is distributed by Erlang law. So, further
the networks with service times of Erlang type was studied. Obviously, service of calls

in the [M,|E,,|oc]"-network is different from the service in networks of the [M|M]oo]"-
type only by replacement of the exponential distribution of service time to the Erlang
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distribution. Service time distributed by the Erlang low has the following interpretation.
If a call arrives to service at a node of the network then the service process is split into
some service phases that the call passes consistently one by one. Starting with the phase
1 it occupies each stage during exponentially distributed time. Times of phases occupying
are independent random variables.

The idea to introduce additional service phases belongs to Erlang who used it for
markovisation of the service process in stochastic systems. Following the idea to simplify
the analysis of the [M| E,,|occ]"-network we introduce “new” nodes for modeling of the each
functioning node. These nodes are multi-channel stochastic systems of Markov type. It
is shown that the [M,|E,,|oo]"-network reduces to Markov queueing [M ;| M |oo]"-network
by increasing the dimension of the phase set. In this case the approximative process in
heavy traffic can be represented in terms of the Markov Gaussian process. The limit is,
of course, a non-Markov Gaussian process. Components of the limit is a sum of some
components of the many-dimensional Markov process.
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Binomial Option Pricing: One Time and
Multiple Time Periods
DALI MAGRAKVELIDZE
Georgian Technical University, Department of Applied Mathematics
Thilisi, Georgia

email: d.magrakvelidzeQgtu.ge

The binomial option pricing model is based on the assumption that the underlying
stock follows a binomial return generating process. This means that for any period during
the life of the option, the stock’s value will change by one of two potential constant values.

Our first step in determining the value of the call might be to determine «, the hedge
ratio. The hedge ratio defines the number of shares of stock that must be sold (or short
sold) in order to maintain a riskless portfolio [1].

Cu — auSy = ¢q — af Sp. (1)
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Thus, our first step in extending the model to two time periods is to substitute for the
hedge ratio based on equation (1):

(1+ 1) (85) So+ ea— (2% ) Sy

Coh =
0 1—|—7’f

(2)
The next two steps of our development are to simplify equation (2):

e (1281 1 g (=00)
- ) 3
Co 1+ 7y ( )

This expression (3) is quite convenient because of the arrangement of potential cash
flows in its numerator. Assume for the moment that investors will discount cash flows
derived from the call based on the riskless rate. This assumption is reasonable if investors
investing in options behave as though they are risk neutral; in fact, they will evaluate
options as though they are risk neutral because they can eliminate risk by setting appro-
priate hedge ratios.

Using the binomial distribution function, this model is easily extended to m time
periods as follows:

> (1= m) I MAX [0, (W d™9)S)) — X]
(L+7p)n ’

Co =

One apparent difficulty in applying the binomial model is in obtaining estimates for
u and d that are required for 7. However, if we assume that stock returns are to follow a
binomial distribution, we can relate v and d to standard deviation estimates as follows:

u=-exp(oy/1/n), d=1/u.
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A Variant of y-Amenability for Dual
Banach Algebras
AMIN MAHMOODI

Department of Mathematics, Central Tehran Branch, Islamic Azad University
Tehran, Iran

email: a mahmoodi@iauctb.ac.ir

Let o7 be a dual Banach algebra and let ¢ be a w*-continuous homomorphism from .o/

to C.

of a

We study the notion of ¢-Connes amenability for @7. We prove that the existence
certain diagonal for o7 is equivalent to its p-Connes amenability. we also show

that p-Connes amenability is equivalent to so-called -splitting of a certain short exact
sequence.

2010 Mathematics Subject Classification. Primary 22D15, 43A10; Secondary
43A20, 46H25.
Keywords. Dual Banach algebra, p-amenability, Connes amenability.
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Fredholm Third Type Two-Dimensional
Integral Equations
G. MAKATSARIA

Saint Andrew The First Called Georgian University of Patriarchate of Georgia,
Thilisi, Georgia

email: giorgi.makatsaria@gmail.com

Sufficiently wide classes of Fredholm third type integral equations in terms of existence,
uniqueness and constructiveness of the solutions are studied.

On Poincare’s Type Inequality with General Weights

FArRMAN MAMEDOV, VAFA MAMEDOVA

Institute of Mathematics and Mechanics, National Academy of Sciences of Azerbaijan,
Baku, Azerbaijan

email: farman-m@mail.ru, vafa_engb@yahoo.com

In this note we concern the Poincare’s type gradient inequality in the convex domains
Q and positive weight functions v,w!™® € L The survey on topic see, e.g. in [1, 2].
The Sobolev’s type trace inequality see, in [3].

We suppose also that there exists an € > 0 such that for any ball @ = Q(z, p) with
0 < p<diam(, x € Q, it follows

/mv(x)dx > 5/Qv(x)dx. (1)

We assert the following

Theorem. Let 1 < p < g < 0o, v,w' ™ € LY and the domain Q satisfy the above
condition. Then for the inequality

1

([Zv|f|qu)q gC(/Qw|Vf|pdx>;
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to hold for any Lipshitsz continuous function f such that

/Qv(x)f(x)dx —0 or /Qf(x)dx ~0

it suffices that

’
p_
7

/Qa(a:) (/Q %)p/ dr < C </Q v(x)dx)q

for all balls Q@ = Q(x,p); x € Q, 0 < p < diamg, where the constant C' > 0 and does not
depend on f.

This work was supported by the Science Development Foundation under the President
of the Republic of Azerbaijan-Grant No EIF/GAM-2-2013-2(8)-25/01/1.
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A Compactness Criterion for the Weighted Hardy
Operator in LP)

F. I. MAMEDOV, S. M. MAMMADOVA

Mathematics and Mechanics Institute of National Academy of Sciences of Azerbaijan
Baku, Azerbaijan

email: farman-m@mail.ru, sayali@yahoo.com

We claim a necessary and sufficient condition on v(-), w(:) and exponent functions
p(+),q(-) governing the compactness of the weighted Hardy operator H,.f(z) =

v(a:)ff(t)w(t)dt from LP®)(0,00) to L™ (0,00). Set V(z) = fv(y)q(y)dy, Wi(zx) =

T
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i w(y)p/(y)dy. Denote by Ag and A, the class of measurable functions such that
0

limsup [y(z) — y(0)|In gy < oo and limsup [y(z) — y(oo)| In ()
that lim V(z) = lim W(z) = oo;

z—+0 T—+00

Theorem. Let p,q € Ao N Ay and f(x) > 0 be measurable functions such that p~ > 1,
q(0) > p(0) > 1, g(co) > p(oc) > 1 Then operator H,,, is compact from LP)(0,00) to
L19)(0, 00) iff

< oo and assume

1 1

lim B, =0 where B, = sup V(t)«@ W (t)»©

a—0 0<t<a
1 1
and lim C,=0 where C,= sup V()= W (t)r'=).
b—o0 b<t<oo

Key Words. weights, Hardy’s inequality, fractional Hardy inequality, inequality for
differences.
2010 Mathematics Subject Classification. 42A05, 42B25, 26D10, 35A23.
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Levinson Type Formula for a Scattering Problem
KHANLAR R. MAMEDOV
Mersin University, Mathematics Department, Mersin, Turkey

email: hanlarm@mersin.edu.tr
We consider the boundary value problem
—u” + q(z)u = Np(z)u, 0<z < +o0, (1)

—(qu(0) — apu/(0) = N*(B1u(0) — B2u(0)), (2)

where ¢(x) is a real valued function satisfying

/1—|—x lg(z)| dz < o0
0

and p(z) is a given discontinuous function

() a?, 0<z<a,

€Tr) =

P 1, z>a,

A is a complex parameter, 0 < a # 1, a;,f; (i = 1,2) are real numbers and v =

a1 By — agf > 0.

The inverse scattering problem for the boundary value problem is solved in [1, 2]. It is
known that the boundary value problem (1), (2) has only a finite number of simple negative
eigenvalues —u3, ..., —p2 (u; > 0) and the half axis constitutes its absolutely continuous
spectrum. For the normalized eigenfunctions of the problem (1), (2) we have proven the
asymptotic formulae Uj(z) ~ mje % j = 1,2,...,n, and U(z,\) ~ e” — S(\)e*
as x — 00, in which S(A),—oo < A < +00, is a continuous function with the property
S(A) = S(=A) = S7*(\) and p; > 0, j = 1,2,...,n. The following formula for the
increment of argument of the scattering function S(A) is proved

In S(+0) — In S(+00)
. +
2mi

where C'(82) = 2 if B # 0 and C(B2) = 1 if 8, = 0.

1 — 5(0)
4

C(B2) —

:’)’L’
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[2] Kh. R. Mamedov, Spectral expansion formula for a discontinuous Sturm-Lioville
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Direct Boundary Integral Equations Method for
Acoustic Problems in Unbounded Domains

GELA MANELIDZE, DAVID NATROSHVILI

Georgian Technical University, Department of Mathematics, Thilisi, Georgia

email: gelamanelidze@gemail.addr

We investigate some aspects of the so called direct boundary integral equation method
in acoustic scattering theory. It is well known that by the direct approach the uniquely
solvable exterior boundary value problems for the Helmholtz equation can not be reduced
to the boundary integral equations which are uniquely solvable for arbitrary value of the
frequency parameter. This implies that for such resonant frequencies the corresponding
integral operators are not invertible and consequently solutions to the nonhomogeneous
integral equations are not defined uniquely. They are defined modulo a linear combination
of the elements of the null spaces of the corresponding integral operators. In the paper, it
is shown that among the infinitely many solutions of the corresponding integral equations
there is only one solution which has a physical meaning and corresponds ether to the
boundary trace of the unique solution to the exterior problem or to the boundary trace
of its normal derivative. We analyze also modified direct boundary integral equation
approaches which reduce the Dirichlet and Neumann boundary value problems to the
equivalent uniquely solvable integral or singular integro-differential equations.

Riemann-Hilbert Type Boundary Value Problems
on a Plane

N. MANJAVIDZE, G. AKHALAIA

Ilia State University, Thilisi, Georgia

email: nino.manjavidze@iliauni.edu.ge

Certain boundary value problems of Riemann-Hilbert type on a plane are investigated,
conditions of normal solvability are found, connections with the theory of Fredholm op-
erators are established. Some applications of the main results are presented.
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The Adaptation of Heuristics Used for Programming

Non-Deterministic Games to the Problems
of Discrete Optimization

BoORIS MELNIKOV!, ELENA MELNIKOVA%, SVETLANA BAUMGARTNER?

I'Samara State University, Department of Applied Mathematics, Samara, Russia
2 Togliatti State University, Department of Applied Mathematics, Togliatti, Russia

email: bormel@rambler.ru

We use the terminology, notation and heuristics of [1, 2]. We consider in this paper the
adaptation of heuristics used for programming non-deterministic games to the problems
of discrete optimization, in particular, some heuristic methods of decision-making in vari-
ous discrete optimization problems. The object of each of these problems is programming
anytime algorithms. Among the problems solved in this paper, there are the classical
traveling salesman problem and some connected problems of minimization for nondeter-
ministic finite automata. Considered methods for solving these problems are constructed
on the basis of special combination of some heuristics, which belong to some different
areas of the theory of artificial intelligence. More precisely, we shall use some modifi-
cations of unfinished branch-and-bound method; for the selecting immediate step using
some heuristics, we apply dynamic risk functions; simultaneously for the selection of coeffi-
cients of the averaging-out, we also use genetic algorithms; and the reductive self-learning
by the same genetic methods is also used for the start of unfinished branch-and-bound
method. This combination of heuristics represents a special approach to construction of
anytime-algorithms for the discrete optimization problems. This approach can be consid-
ered as an alternative to application of methods of linear programming, and to methods
of multi-agent optimization, and also to neuronets.
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The Boundedness of Integral Operators in Grand
Variable Exponent Lebesgue Spaces
ALEXANDER MESKHI

A. Razmadze Mathematical Institute of I. Javakhishvili Thilisi State University
Thilisi. Georgia

email: meskhi@rmi.ge

Recently grand variable exponent Lebesgue spaces (GVELS) were introduced by the
speaker jointly with V. Kokilashvili. We present some structural properties of these
spaces. The boundedness results of maximal, Calderén-Zygmund and potential operators
under the log-Holder continuity condition on exponents of spaces will be also discussed.
Appropriate results are derived for one-sided integral operators in GVELS for exponents
of spaces satisfying the condition weaker than the log-Holder continuity condition.
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Problems of Statics of Linear Thermoelasticity
for a Half-Space
D. METREVELI

Georgian Technical University, Department of Mathematics
Thilisi, Georgia

email: datometreli@hotmail.com

We consider the statics case of the theory of two-temperature elastic mixtures, when
partial displacements of the elastic components of which the mixture consists are equal
to each other. We consider boundary value problems for a half-space, when limiting
values of the normal components of displacement vectors and tangential components of
rotation vectors are given on the boundary. Also the difference between boundary limit
of temperatures or of temperature flows are given. The uniqueness theorem in proved.
Solutions are represented in quadratures.

On the Construction of Statistical Structures
Parabolic Equations

M. MUMLADZE, Z. ZERAKIDZE

Gori University, Gori, Georgia

email: zura.zerakidze@Qmail.ru

Let (E,S) be measurable space. Remember some definitions (see [1], [2]).

Definition 1. A statistical structure is object {E,S, p;,i € I}, where {u;,i € I}, a
family of probability measures which are defined on g-algebra S. A generalized statistical
structure is object {F, S, u;,i € I}, where {p;,i € I} a family of o-finite measures on S.

Definition 2. Consider two statistical structures: {E,S, u;,i € I}, {E, S, Vo, € A}.
We say, that the first statistical subordinated to second statistical structure if for Vi € A
there exist such sequense {ay}, ax € A, that measure p; absolutely continue with respect

Y kea PiVay, where pp >0 and ), 4 pr < 00.
There is proved next theorems:

Theorem 1. Any generalized statistical structure subordinated to some statistical struc-
ture.
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Theorem 2. Any statistical structure {E,S, p;,i € I}, where I have more tan first
uncountable power, orthogonal or dominated by statistical structure {E, S, u}, which con-
tained for only wan probability measures.

Theorem 3. If statistical structure {E,S,u;,i € I}, where I have more than first
uncountable power, dominated by statistical structure { E, S, u}, then there exists countable
subfamily {p;, ,n € N}, such that statistical structures {E, S, ;i € I} and {E, S, u;,,n €
N} are equivalent.
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The Limiting Distribution of an Integral
Square Deviation of Two Kernel Estimators
of Bernoulli Regression Function

EL1ZBAR NADARAYA!, PETRE BABILUA?, GRIGOL SOKHADZE?

! Academy Member, Faculty Exact and Natural Sciences of
I. Javakhishvili Thilisi State University, Thilisi, Georgia

2 Faculty Exact and Natural Sciences of
I. Javakhishvili Thilisi State University, Thilisi, Georgia

emails: elizbar.nadaraya@tsu.ge; petre.babilua@tsu.ge; grigol.sokhadze@tsu.ge

Let random variables Y@ i = 1,2, take two values 1 and 0 with probabilities p;
(success) and 1—p;, i = 1,2 (failure), respectively. Assume that the probability of success
pi is the function of an independent variable = € [0, 1], i.e. p; = p;(x) = P{Y® =1 z}
(i :21_,12) ([1}—[3]) Let t;, 7 = 1,...,n, be the division points of the interval [0, 1]:
ti=~2=,j=1,...,n

Let further Y;(D and Y;(Q), 1 = 1,...,n, be mutually independent random Bernoulli
variables with P{Y;" = 1| t;} = po(t:), P{IY¥ = 0| t;} =1 —pe(ts),i=1,...,n, k=
1,2. Using the samples Yl(l), e ,Yn(l) and Y1(2), . ,Yn(2) we want to check the hypothesis

Hy: pi(z) = pa(x) = p(z), z €[0,1],
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against the sequence of “close” alternatives of the form
Hy, o pe(z) = p() + apug(x) + o(ay), k=1,2,

where a,, — 0 relevantly, u; () # ua(x), = € [0,1] and o(a,) uniformly in z € [0, 1].

The problem of comparing two Bernoulli regression functions arises in some applica-
tions, for example in quantal bios says in pharmacology. There x denotes the dose of a
drug and p(z) the probability of response to the dose z.

We consider the criterion of testing the hypothesis Hy based on the statistic function

1 - ~
Qn (1)
1
— b, / 1n(2) — pon(@)] d, Qu(r) = [rbay (1= 7)ba], 7> 0,
Qn (1)

where

1 x—t ;
- _ -1 _ j G .
Mw—%wm@xmmmiaxx( =12,

Jj=1

Pa(x) = —iK(xl;t)

K(x) is some distribution density and b, — 0 is a sequence of positive numbers, p;,(x) is
the kernel estimator of the regression function ([4], [5]).
Theorem. Let K(z) € H(7) and p(z), uy(z), us(x) € C1[0,1]. If nb? — 0o, anbn /> = 0
and nb,{/Qai — ¢o, 0 < ¢y < 00, then for the hypothesis Hy,

b (T = Ap))o (p) = N(a, 1),

Ly denotes convergence in distribution and N(a,1)is a random variable having the stan-
dard normal distribution with parameters (a, 1),

C

0= gt / (1n(2) — wa())? .

where

H(r) = {K(x) >0, K(z) =0 for |2] > 7> 0, /K(x) de = 1},
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1

A = [p@)t-ple)) [ K20 du,

0 |z|<T

a?(p) = Z/pz(x)(l —p(x))? dz / K}(r)dr, Ko=K K.

lz|<27
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The General Solution of the Homogeneous Problem
NATAVAN NASIBOVA

Institute of Mathematics and Mechanics, National Academy of Sciences of Azerbaijan,
Baku, Azerbaijan

email: natavan2008@Qgmail.com

Consider the following homogenous Riemann problem in H;(.) p X mo Hp_(l) ) classes:

Fr (1) - G(T)F (1) =0, T € dw. (1)
By the solution of problem (1) we mean a pair of analytic functions
(o + -
(F7(2); F7(2)) € Hp('),p x mol—‘rp(-)m7
boundary values of which satisfy the relation (1) almost everywhere. Introduce the fol-
lowing functions X; (z), which are analytic inside (with the sign +) and outside (with the
sign —) the unit circle, respectively:

0 it
X (2) =exp {i/ In |G (¢")] %dt} ,

62
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e it
X (2) Eexp{i 0 (t) c +Zdt},

it __
o (& z

where 6 (t) = arg G (e). Define

, lz| <1,
[XZ (Z)]_17 |Z| > 17 1= 172

Assume
Z*(2) = Z¢ (2) Z3 (2).
The following theorem is true.
Theorem. Let {fi}}, be defined by B = — 327, aixqu (7o) + 57 2ig hiX gy (i), k =
0,1, and the inequality —@ < Br < m, k =0,r, be satisfied. If the inequality

1 _
<op<——, k=1,m,
p(Tk) Q(Tk)

is fulfilled, then the general solution of the homogeneous Riemann problem (1) in classes

H:(,)’p X mo Hp_(_%p can be represented as

F(2) = Py (2) Z (2),

where Z (-) is the canonical solution of homogeneous problem, P, (-) is a polynomial of
order k < mg.

On g-Supplement Submodules
CELIL NEBIYEV

Ondokuz Mayis University, Department of Mathematics, Kurupelit-Atakum-Samsun,
Thirkiye-Turkey

email: cnebiyev@Qomu.edu.tr

In this work, some properties of g-supplement submodules are investigated. Let V be
a g-supplement of an essential submodule U in M. Then it is possible to define a bijective
map between essential maximal submodules of V' and essential maximal submodules of

M which contain U. It is also proved that Rad,V =V N Rad,M.

Lemma 1. Let M be an R—module, K <V < M andV be a g-supplement of an essential
submodule of M. Then K <,V if and only if K <, M.
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Theorem 2. Let M be an R—module, V < M and V be a g-supplement of an essential
submodule of M. Then Rad,V =V N Rad,M.

Lemma 3. Let V be a g-supplement of U in M, T <V and K I V. Then T is a
g-supplement of K in'V if and only if T' is a g-supplement of U + K in M.

Corollary 4. Let V be a supplement of U in M, T <V and K I V. Then T is a
g-supplement of K in'V if and only if T' is a g-supplement of U + K in M.

Proposition 5. Let M be an R—module, V < M, U < M and V' be a g-supplement of U
in M. Then it is possible to define a bijective map between essential maximal submodules
of V and essential maximal submodules of M which contain U .

Keywords. Small submodules, radical, supplement submodules, supplemented mod-
ules.

References

[1] J. Clark, C. Lomp, N. Vanaja, R. Wisbauer, Lifting Modules. Supplements and
Projectivity in Module Theory. Frontiers in Mathematics. Birkhauser Verlag, Basel,
2006.

[2] B. Kosar, C. Nebiyev, N. Sékmez, G-Supplemented Modules. Ukrainian Math. J.
(accepted).

[3] C. Nebiyev, A. Pancar, On supplement submodules. Ukrainian Math. J. 65 (2013),
no. 7, 1071-1078.

[4] N. Sokmez, B. Kogar, C. Nebiyev, Genellegtirilmis Kii¢itk Alt Modiiller. XXIII.
Ulusal Matematik Sempozyumu, Erciyes Universitesi, Kayseri, 2010.

[5] R. Wisbauer, Foundations of Module and Ring Theory. A handbook for study and
research. Revised and translated from the 1988 German edition. Algebra, Logic and
Applications, 3. Gordon and Breach Science Publishers, Philadelphia, PA, 1991.



0809do, 12-16 ogeolo, 2015 dmbsfomgms dmbligbgdgdols mgdoligde 159

Parallel Algorithm for Timoshenko Non-linear
Problem

KAKHABER ODISHARIA!, PAATA TSERETELI', VLADIMER ODISHARIA®

1'St. Andrew the First-Called Georgian University of Patriarchate of Georgia,
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21. Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences,
Department of Mathematics, Thilisi, Georgia

email: k.odisharia@gmail.com, Paata.TsereteliQgmail.com, vodisharia@yahoo.com

The plate problem described by Timoshenko system is considered [1]. The system of
equations is reduced to one non-linear integro-differential equation [2]. Using the pro-
jection method the infinite-dimensional task is replaced by finite-dimensional one [3].
Existence of generalized solution and convergence of Galerkin method are proved [4]. Re-
sulting system of cubic equations is solved by iterative method [5]. Parallel computing
system is used for getting numerical solution [6].
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Modeling of Wing Panel Manufacture Processes
ALEXANDER OLEINIKOV
Central Aerohydrodynamic Institute, Zhukovskiy, Russian Federation

email: alexander.oleinikov@tsagi.ru

Problems of inelastic straining of three-dimensional bodies with large strains are con-
sidered. The type of finite element representation for simulation of the forming process
is optimized. The process of high-endurance riveted jointing of panels to stiffener ribs is
modelled.

Four 3D finite element models with different types of finite elements (tetrahedral and
hexahedral, with trilinear and triquadratic interpolation functions representing coordi-
nates and displacements) are considered. It is shown that application of tetrahedral finite
elements of constant deformation does not allow us to calculate the shape of a formed
panel correctly.

Spatial discretization of the equations is combined with stepping procedure of time
integration of the quasi-static deformation equations with iterated correction of the solving
on each discrete instant in time. Convergence of the numerical solution to the exact
solution is analyzed. It is including in a case the solution does not to belong to regular
Sobolev space.

An algorithm is offered for definition of the pre-shaped curvature of ribs needed to
ensure the aimed geometry parameters of riveted panels.
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Modeling of Elastic Rods Torsion with Large
Deformations
ANDRIY OLEINIKOV

Amur State University of Humanities and Pedagogy,
Komsomolsk-on-Amur, Russian Federation

email: andriy.oleinikov@mail.ru

In this paper, experimental investigation and computer modeling for processes of free
and bending torsion of elastic cylindrical rods of polyurethane material are performed,
including instability and definition of postbuckling deforming configurations. This mod-
eling is based on usage of Hencky’s isotropic hyperelastic material model with new La-
grangian formulation of constitutive relations. This relations are stated with usage of
compact expressions for symmetric Lagrangian second Piola-Kirchhoff stress tensor S(
and new representation of the fourth-order elasticity tensor C, that possesses both minor
symmetries, and the major symmetry. This fourth-order elasticity tensor realize linear
connection between material rates of stress tensor S® and Green-Lagrange strain ten-
sor E® through eigenvalues and eigenprojections of right CauchyGreen strain tensor
C. Obtained equations of tensors S® and C for Hencky’s isotropic hyperelastic material
model are suitable for use in finite element analysis software packages.

It is well known, that application of complex material models that are efficient in all
the range of elastomers deforming needs accurate experiment definition and huge work
of parameters searching for description of experimental curves. It is shown, that the
Hencky’s isotropic hyperelastic material model provide good approximation of elastomers
deformations up to 50 % of scale and, for processes of elastic rods torsion, let to obtain
certain critical values of torsion angles and postbuckling deforming configurations, which
are in good agreement with experimental data.
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Description of the Structure
of Uniformly Distributed Sequences on [ 1/2,1/2]
from the Point of View of Shyness
GOGI PANTSULAIA

Georgian Technical University, Department of Mathematics
Thilisi, Georgia

email: g.pantsulaia@gtu.ge

Let R* be an infinite-dimensional Polish topological vector space equipped with prod-
uct topology. Recall that a sequence of real numbers (zy)reny € R is called uniformly
distributed on [a, b] if for each ¢,d with a < ¢ < d < b we have

i @L<k <y ned)

n—oo n

=d—c, (1)

where #(-) denotes the counter measure of a set.
In [3] has been obtained the validity of the following statement.

Theorem 1 ([3], Theorem 3.1, p. 26). Let pu be Yamasaki-Kharazishvili measure on R>
which gets a numerical value one on the set [—5, 11 (¢f. [1], [2]). Then p-almost every
element of R™ is uniformly distributed on [—3, 3]

In this talk we study the structure of the set of all uniformly distributed sequences on
[—3, 3] from the point of view of shyness [4]. More precisely, we establish the validity of
the following statement.

Theorem 2. The set of all uniformly distributed sequences on [—%, %] 1s shy.

Acknowledgment. The research for this talk was partially supported by Shota Rus-
taveli National Science Foundation’s Grant no 31/25.
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On One Method of Approximate Solution
of Antiplane Problem of Elasticity Theory for
Two-Dimensional Body Having Cross Form
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New algorithms of the approached decision of antiplane problems of elasticity theory
(Poisson’s equation) for a two-dimensional crosswise body by means of Schwartz iterative
method [1] are considered.

Let us solve a problem Dirichlet for the Poisson equation by an

Au(z7y) :f(xay)a (.Qﬁ,y) €, (1)

u(z,y) = g(z,y), (r,y)€ I, (2)

where u(z,y) € C?*(Q) is unknown, f(x,y) € C(Q), g(z,y) € C(9N) are given functions,

Q=0 UQs is a given body, 92 =I' =T'; UT'; is a boundary of the given body,

D ={(z,y): 2<2<2, —-1<y<1} Qo={(z,y): —2<y<2 -1<z <1},

M={(z,y):y==%£1, 2<zr<-lorl<zx<2rx=42 —1<y<1},

Fo={(z,y):x==41, 2<y<-lorl<y<2,y=42 —1<z<1}.

The algorithm consists of two parts: the Schwartz method and the Galerkin method.
Unknown function expands in row Fourior-Legendre. Differences of polynoms Legendre
are used as basic functions. It is received the five-dot linear system of the algebraic equa-
tions concerning unknown coefficients (see [2]). A count process is stable, as corresponding
matrix of algebraic equation system has diagonal dominating property relative to rows.
It is created the program code (on the basis of Maple 16) for the approached decision of
the consider problem (1), (2).

The authors express hearty thanks to Prof. T. Vashakmadze for his active help in
problem statement and solving.
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Statistical Modeling of Random Fields for Solving
Boundary Values Problems
ANATOLII PASHKO

Taras Shevchenko National University of Kyiv, Department of System Analysis
Kyiv, Ukraine

email: aap2011Qukr.net

In work [1] random fields for various problems of structural mechanics were examined.
To assess the statistical characteristics of the solution of boundary values problem random
processes and fields with next spectral densities are recommended:

T = ao? | T = ac?(a* + |X>|2)

S So = .
(T ) (402 X2 + (| X — a?)2)

Statistical simulation methods using for solving these problems has been studied in [2]
before. Solution of the problem leads to: formulation of boundary values problem, in the
form of boundary integral equations, and usage of statistical simulation method, to solve
these equations. The main difficulty in solving boundary value problems by the statistical
simulation is how to obtain the required integral equation equivalent to the problem and
how to choose the Markov chain, which is based on the trajectories of unbiased estimates.

For the simulation of random fields, we use methods described in[3]. Let the area
represents e square with side T and the origin at the top of the square. Domain of
definition field will be considered in the form of the square A = {Y | AN <A}, D={d;}

_>
— a partition of the field A, A € d;. Realization of a random field built by the formula:

X(W) = 2(008(7, Z)fu +sin(W, 2)522-),

=1
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where {&1;, 2;} — Strictly independent subGaussian random varlables with E{M E&y =
0, BEYy = E&; = v(d;). Measure v(-) is built by formula v(\) = [ f, S d)\ where

%
S( X)) -spectral density fields.

For a given accuracy > 0 and reliability € modeling in space Ly value A and M are
chosen such that the inequalities[3]:

) 1 5?2
B(M,A) <8, ——o ¢ {———}<1—e,
A BOLA) T\2 7 2B(MA)

where B(M,A) = 735:0(A) + v(R?\A).
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An Equation for the Transverse Displacement
of a Nonlinear Static Shell
JEMAL PERADZE
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Let the static behaviour of a slopping shell be described by the system of equations [1]

aNi+aNl2+pi=0, i,j=1,2, i+#j, DA*w= 0 (Nl 8w>+ ’ <N a_w>

82% (?xj 8w1 8$1 (9952 12 8$1
0 ow 0 ow
+8:c2 < 2 6’x2> + B (N12 B2y ) + ki N1+ koNo +q,  (21,22) € €, (1)
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where

Eh [ 0u; 1 /0w\?2 ou; 1/ 0w\2
Ny = O g 2 M w4+ = (22 =12 i#]
‘ 1—y2{8xi klw+2(8xi> +y{8:1:j kjw+2<8xj)}}’ Li=12 07

N12:

2(1 + V) 8@02 8@01 8m1 81‘2 ’

Here u; = u;(xy1, z2) are longitudinal, i = 1,2, and w = w(xy, z5) transverse displace-
ments of points of the shell midsurface Q, p; = p;(z1,22), ¢ = 1,2, ¢ = q(x1,22) are
external force components, k; = k;(x1,x2) the shell curvature components, i = 1,2, A is
the Laplace operator, F and 0 < v < % are respectively Young’s modulus and Poisson’s
ratio, D is the shell flexural rigidity, A is the thickness.

Assuming that € is the rectangle and for u;(x1,23), ¢ = 1,2, the first and second
kind conditions are fulfilled on the boundary 99 of €, from (1) we obtain the following
nonlinear equation for the function w(xy, z3)

2 1/ 0w\? ow Ow
2
DM‘ZZ{M&J‘(&(@—J ) + C g g

i=1 j=1

1 (0w’ 1/ 0w\”
+DBi; (5 (5_52> - kzw) + diijpr + d2ijp2:| d& dés + /c‘m |:aij (5 (3_51) - klw)

ow ow 1/0w\? 0*w
reu g g+ (3 (5g) ) o} (ouk s axz-axj)

n (9w+ ow
plaml p28x2—

q, (1'1,372) € Qv

where the integrand coefficients A;;, B;;, Cij, dy;j, d2i; and a;j, b;j, ¢;; depend on zq, x9
and &, &2, ds is an element of the boundary 02, ¢;; is the Kronecker symbol, 7,j = 1, 2.
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Mathematical Modeling of hydraulic Fractures:
Shear-Thinning Fluids

MONIKA PERKOWSKA, GENNADY MISHURIS, MICHAL WROBEL

Department of Mathematics, Aberystwyth University
Aberystwyth, UK

email: mop@aber.ac.uk, ggm@aber.ac.uk, miwl5@aber.ac.uk

Hydraulic fracture (HF) is a physical process of a hydraulically induced crack prop-
agating in a brittle material. It can be found in nature, e.g. magma driven dykes or
subglacial drainage of water. Moreover, it has many technological applications, for ex-
ample exploitation of geothermal reservoirs or methane extraction from coal seams, but
is now mainly associated with stimulation of hydrocarbon reservoirs. Understanding and
control of the process is also crucial in cases like CO2 sequestration and storage of dan-
gerous waste underground.

Alongside the development of modern stimulation techniques, the need for more effi-
cient and accurate numerical modeling of the problem has emerged. However, mathemat-
ical modeling of hydraulically induced fracture is very challenging, due to its complexity.
Even in the simplest formulation we need to take into account interaction between solid
and fluid phases, non-local elasticity operator, leak-off into rock formation or fracture
mechanics criteria. Main mathematical difficulties stem from: i) strong non-linearity of
the system, ii) singularities occurring in the fracture front region, iii) moving boundaries,
iv) degeneration of the governing equations near the crack-tip, v) multiscaling, and others.
Any efficient and accurate numerical solver for HF needs to address these challenges.

Although a number of dedicated software packages are available on the market, there
is still a great need to improve their performance.

In the talk, recently developed universal numerical scheme for simulation of hydraulic
fractures for Newtonian fluids will be extended for the case of shear-thinning fluids. The
adaptation of the algorithm addresses new challenges resulting from rheological proper-
ties of the fluid: i) order of non-linearity of Poiseulle equation, ii) crack-tip asymptotics
dependent on fluid behaviour index, iii) degeneration of the equations for perfectly plas-
tic fluid. Additional non-linearity necessitates modification of regularization techniques
(such us utilization of proper independent and dependent variables or the so called e-
regularization) used to stabilize the computations. Numerical techniques employed in the
solver will be discussed and its advantages will be illustrated by computational results.
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Multiple Walsh Series and Sets of Uniqueness
MIKHAIL PLOTNIKOV

Vologda State Academy of Milk Industry, Chair of Mathematics and Mechanics
Vologda, Russia

email: mgplotnikov@gmail.com

The aim of our research is to study uniqueness problems for multiple series on the
Walsh system of functions {W,,}22 . We will write MWS for those series.

Let {f,} be a system of function defined on some set X. Recall that a set A C X is
said to be a set of uniqueness (or % -set) for series > a, fn(x), a, € R or C, if the only
series converging to zero on X \ A is the trivial series.

Denote by Zaws,rect the class of % -sets for rectangularly converging MWS and by
Piws, x, where A > 1, the one for A-converging MWS. We notice that Zws, ; WS, rect
whenever A > 1 (see [1]).

Subclasses of Zuws, rect have constructed in numerous works (Skvortsov, Movsisyan,
Lukomskii, Kholshchevnikova, Gogoladze, Zhereb’eva). For example, every countable
union of hyperplanes is a Zws, rect-set. The widest known subclasses of Zaiws, rect are
contained in [2] and [3].

In some papers of the author (see, for instance, [4], [5]) subclasses of Zws, A were

. . . . def
constructed. In particular, every countable intersection of various “chessboard” sets Ry =

{t € G*: Wy _oe(t) = 1} belongs to ZAuws, . for each A > 1. The mentioned results
were obtained for MWS defined on the dyadic product groups G¢. The problem whether
0 € Zhrws, » is still open if we consider MWS on the unit cube [0, 1]¢.

We intend to discuss new results concerning U-sets for A-converging MWS.

Acknowledgement. This research was supported by RFBR (grant no. 14-01-00417)
and the program “Leading Scientific Schools” (grant no. NSh-3682.2014.1).
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Uniqueness for Rearranged Multiple Haar Series
MIKHAIL PLOTNIKOV, JULIA PLOTNIKOVA
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email: japlotnikova@yandex.ru, mgplotnikov@gmail.com

In 1870 Cantor proved the following theorem (see, for example, [1, vol. 1, Ch. 9]). Let
A C [0,27] be some finite set; if a trigonometric series (T'S) converges to zero everywhere
on [0,27|\ A, then (T'S) is the trivial series, i.e. all coefficients of (T'S) are equal to zero.
Further investigations show that the statement of the Cantor theorem remains true if any
countable set or even some uncountable set instead of finite set is considered.

Unlike trigonometric series, the Cantor type theorem for Haar ones holds only for
everywhere convergence. Uniqueness for multiply Haar series everywhere converging over
rectangles has proved in 1970s independently by Skvortsov, Ebralidze, and Movsisyan.

Uniqueness for multiple Haar series also holds if we consider A-convergence, where
A > 2 (see [2]). However, uniqueness is violated for A close to 1: for every A € [1,v/2)
there exists a non-trivial double Haar series (M H.S) such that (M H.S) A-converges to zero
everywhere on [0,1]? (see [2]). This fact was quite unexpected. Notice that the constant
/2 above is sharp (see [3]).

We intend to present results about uniqueness for rearranged multiple Haar series. In
papers [2]-[4] the fact that the Haar system has the natural order played an important
role.

Acknowledgement. The research of the first author was supported by RFBR (grant
no. 14-01-00417) and by the program ”Leading Scientific Schools” (grant no. NSh-
3682.2014.1).
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Convergence Rate of Stationary Distribution
of Retrial Queueing Systems
J. ProTOPOP, 1. USAR
Kyiv Taras Shevchenko National University, Cybernetics, Kyiv, Ukraine

email: usar69Qukr.net

A significant part of the queueing theory is the theory of systems with repeated calls.
The detailed overviews of the related references with retrial queues can be found in [1], [2].
These systems are widely used as mathematical models for the real systems in economics,
transport, computer network designing as well as in modern mobile communication sys-
tems etc.

In this work, we deal with retrial queues of the type Mg/M /m/oo and Mg/M /m/N,
m = 1,2 in which intensity of primary call low \; depends on the number j - of customers
in the orbit. The intensities of repeated calls v and the service process p are supposed to
be constant. Variable character of the input flow rate allows to consider the system under
threshold strategy which realizes the following algorithm of the service process control: we
set \j =N if j=0,1,...,Hand \; = Ny if j = H+1,.... H is a threshold related to by
an jump-like way. Formulas for stationary distribution and conditions of their existence
for these systems were found in [3]. Changing intensity of input flow in models of this
type allows us to resolve optimization problems for them.

In this work we evaluate convergence rates of stationary distribution WZ(jN) of systems
Mg /M /m/N to relevant distribution 7;; of systems Mg /M /m /oo, m = 1,2 with repeated
calls.



0809do, 12-16 ogeolo, 2015 dmbsfomgms dmbligbgdgdols mgBoligde 177

References

[1] J. R. Artalejo, A. Gomes-Corral, Retrial queueing systems. A computational ap-
proach. Springer-Verlag, Berlin, 2008.

[2] G. I Falin, J.G.C. Templeton, Retrial queues. Chapman & Hall, London, 1997,
331 pp.

[3] E. A. Lebedev, 1. Ya. Usar, On queues with retrial calls and controlled input flow.
Report of NAS of Ukraine, 2009, no. 5, 52-59.

Clark—Ocone Representation of Nonsmooth
Wiener Functionals
OMAR PURTUKHIA

I. Javakhishvili Thilisi State University, Department of Mathematics;
A. Razmadze Mathematical Institute, Thilisi, Georgia

email: o.purtukhia@gmail.com

We have developed some methods of obtaining the stochastic integral representation
of nonsmooth (in the Malliavin sense) Wiener functionals. On the one hand, for receiving
obvious integral expressions, we use the result of stochastic integral representation proved
by us earlier, which demands smoothness only a conditional mathematical expectation of
the considered functional, instead of the usual requirement of smoothness of the functional
(as it was in the well-known Clark—Ocone formula). The second method is based on the
notion of semimartingale local time and the well-known theorem of Trotter—Mayer which
establishes the connection between a predictable square variation of a semimartingale and
its local time. The offered methods allow remove integral representation for the indicator
Itk <f(wr)<ky) (Which it is known that is not differentiable in Malliavin sense), for the
functional of integral type fOT J(we) I, <g(wy)<ko1dt (which it is proved that is also not
differentiable in Malliavin sense) and others.

Theorem 1. Let f be a nondecreasing function. Then we have

I <fwr)<ioy = @ [l\/;@} - {%]

[

where ® is the standard normal distribution function and ¢ is its density.
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Consider the Black-Scholes financial market model with B; = 1 and S; = exp{ow; +
(u—a?/2)t}. Let dZy = — (/o) Zidwy, Wy = wy + ut/o, dP = ZpdP.
Theorem 2. For the Wiener functional F' = fOT I{k,<s,< K} S7dt the following stochastic

integral representation is valid

1[5 1
F = [E(|Sr — z|) — |1 —x|]dx+/ —SVidi,
0

)
o° Jk,

where

v, = /:2 {1 —2@{“” _“Z%T/Q _t)} — sgn (S, —x)}dm.

Acknowledgement. Research partially supported by Shota Rustaveli National Sci-
entific Grant No FR/308/5-104/12.
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On a Question of A. Hinrichs and A. Pietsch

OLEG REINOV

St Petersburg State University, Dept. Math. Mech.
Saint Petersburg, Russia

email: oreinb1@mail.ru

We discuss the problems around a question, posed by A. Hinrichs and A. Pietsch [1]:
Suppose T is an operator acting between Banach spaces X and Y, and let s € (0,1). Is it
true that if 7™ is s-nuclear then T is s-nuclear too?

As is well known, for s = 1, a negative answer was obtained already by T. Figiel
and W.B. Johnson in 1973. The following result (which is sharp in the scale of s-nuclear
operators in the sense of Theorem 2 below) gives one of the possible positive answers in
this direction. To formulate the theorem, we need a definition: Let 0 < ¢ < oo and
1/s = 1/q¢ + 1. We say that X has the approximation property of order s, if for every
() € l,(X) (where [,(X) means co(X) for ¢ = co) and for every € > 0 there exists a
finite rank operator R in X such that sup,, ||Rz, — z,|| < e.
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Theorem 1. If s € [2/3,1] and T is a linear operator with s-nuclear adjoint from
a Banach space X to a Banach space Y and if one of the spaces X* or Y*** has the
approximation property of order s, then the operator T is nuclear.

Remark. In the case where s = 2/3, a famous theorem due to A. Grothendieck says
that every Banach space has the corresponding approximation property and the result is
trivial. The case where s = 1 (Grothendieck’s AP) was firstly investigated in the paper
[8] by Eve Oja and the author [2].

The examples in the following result show that the condition ”X* or Y*** has the
approximation property of order s” is essential.

Theorem 2. For each s € (2/3,1] there exist a Banach space Zs and a non-nuclear
operator Ts : Z7* — Zg so that Z* has the metric approzimation property, Z:** has the
AP, for every r € (0,s) and T is s-nuclear.

Remark. The space Z;** is isomorphic to a space of type Z7 ® E, where E is an asymptot-
ically Hilbertian space. This gives us one more example of an asymptotically Hilbertian
space which fails the approximation property.

Acknowledgement. The research was supported by the Grant Agency of RFBR
(grant No. 15-01-05796).
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The Estimation of Large Deviation
for the Response Function
IRYNA ROZORA

Taras Shevchenko National University of Kyiv, Department of Applied Statistics
Kyiv, Ukraine
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A time-invariant casual continuous linear Volterra system with response function
H(7), 7 € R, is considered. It means that the real-valued function H(7) = 0 as 7 < 0,



180 Abstracts of Participants’ Talks Batumi, July 12-16, 2015

and the response of the system to an input process X (t), ¢t € R has such form

Y(t) = /0 T HEOX( = P (1)

One of the problems arising in the theory of such systems is to estimate or identify
the function H by observations of the responses of the system. Here we use a method of
correlograms for the estimation of the response function H.

Assume that X = (X(t),t € R) is a measurable real-valued stationary zero-mean
Gaussian process with known spectral density. The reaction of the system on an input
signal X is represented by (1).

The so-called cross-correlogram (or sample cross-correlogram function)

. 1 [/t
Hr(r) = T/o Y(t+7)X(t)dt, >0,

will be used as an estimator for H. Here T is the length of the averaging interval.
The inequality of large deviation probability for Hp(7) — H(7) in uniform norm is
founded. The theory of Square-Gaussian Processes is used.
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The 75 R-Analog of the Herbrand Method
of Automatic Theorem Proving

KHIMURI RUKHAIA!, LALI TIBUA?
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We defined 75 R-analog of Herbrand universe, Herbrand 7S R-base,Herbrand 7.5R-
interpretation and the following theorems are proved.
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Theorem 1. If an interpretation I over some domain D satisfies a formula A of TSR-
logic, then any one of the TS R-interpretations I* corresponding to I also satisfies a formula

A of TSR-logic.

Theorem 2. A formula A of TSR-logic is unsatisfiable if and only if A is false under all
the 7S R-interpretation.
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The General Solution of the Homogeneous Riemann
Problem in the Weighted Smirnov Classes

SABINA SADIGOVA, AFET JABRAILOVA
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Let A(€) = |A(&)] 9, B(¢) = |B(€)]e®© be complex-valued functions given on
the curve I'. We'll assume that they satisfy the following basic conditions:

i) [ B € Lo (D);

ii) a(€), B (&) are piecewise-continuous on I' and let {fk, k= 1,_7’} C I' be disconti-
nuity points of the function 0 (§) = 5 (§) — a (§).

For the curve I we require the following conditions be fulfilled:

iii) I' 4s any Lyapunov or Radon curve (i.e. it is a curve of bounded rotation without
cusps). We’ll assume that the direction along I' is positive, i.e. while moving in this
direction, the domain D remains in the left side. Let a € T be a start point (also an end
point) of the curve I'. We’ll assume that & € T follows the point T € T', i.e. T <&, if €
follows T while moving in positive direction along T'\a, where a € T is the junction of two
points at = a~, av is the start point and a~ is the end point of the curve T.
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Consider the following homogeneous Riemann problem in the weighted classes
Epp (DF) Xom Epp (D7) :

AQ@QFT()+BE)F (§) =0, ae €T (1)

The following theorem is true.

Theorem. Let the conditionsi)iii) be fulfilled with respect to the complex-valued functions
A(&), B(&) and the curve T'. Assume that with respect to jumps {hy} and the weight
function p (§) the conditions
hy,
2m

s
/0 ot (s) pP* (2 (s)) ds < +o0,

<1, k=0,r,

S
/ o2 (5) pTpP2 (2 (s)) ds < 400
0
are fulfilled. Then the general solution of the homogenous problem (1) has a representation
F(2)=Z(2) P, (2)

in classes E, ,(D%) X, E,,(D~), where Z (z) is a canonical solution, and P, (z) is an
arbitrary polynomial of order k < m.

Bohr Radii of Elliptic Regions

NAZIM SADIK
Istanbul, Turkey

email: sadnaz@mail.ru

In this talk we use Faber series to define the Bohr radius for a simply connected planar
domain bounded by an analytic Jordan curve. We estimate the value of the Bohr radius
for elliptic domains of small eccentricity and show that these domains do not exhibit Bohr
phenomenon when the eccentricity is large. We obtain the classical Bohr radius as the
eccentricity tends to 0.



0809do, 12-16 ogeolo, 2015 dmbsfomgms dmbligbgdgdols mgdoligde 183

Mathematical Modeling of the Dynamics

of a Blocky Medium Taking into account

the Nonlinear Deformation of Interlayers
OXANA V. SADOVSKAYA, VLADIMIR M. SADOVSKII

Institute of Computational Modeling SB RAS
Krasnoyarsk, Russia

o_sadov@icm.krasn.ru

Many natural materials, such as rocks, are characterized by inhomogeneous blocky-
hierarchical structure. The blocky structure is observed at different levels of scale: from
the size of crystal grains to large blocks of a rock body, separated by faults. The blocks
are connected to each other by means of interlayers of a rock with substantially more
compliant mechanical properties. The blocky structure is also found in many artificial
materials, especially in a masonry. The presence of such a structure has a significant
influence on the dynamic processes, occurring under the action of external perturbations.
In this case, classical models of the mechanics of deformable media are not applicable for
the description of wave motions.

In this report parallel computational algorithms, based on mathematical models of
the inhomogeneous elasticity theory taking into account linear and nonlinear behaviour of
interlayers and the Cosserat elasticity theory [1], are applied to the analysis of propagation
of elastic waves in materials with layered and blocky microstructure. These algorithms
are realized as parallel program systems for multiprocessor computers of the cluster type
using the MPI library. Monotone grid-characteristic schemes with a balanced number of
time steps in elastic layers or blocks and in viscoelastic interlayers are used.

The next rheological schemes of mathematical models of the interaction of elastic
blocks through compliant interlayers are considered: the simplest scheme of an elastic
interlayer, the scheme taking into account viscous deformations, and the scheme of non-
linear contact interaction taking into account different resistance of the interlayer material
to tension and compression. Governing equations of the models are obtained using the
generalized rheological method [1]. The algorithms of numerical realization of these equa-
tions, which play the role of internal boundary conditions for the equations of the linear
elasticity theory, recorded in each of the blocks, are developed.

In 1D problem about the propagation of short-time impulses of pressure through a laye-
red medium with thin viscoelastic interlayers the dependence of frequency of the pendulum
wave on the compliance of a material of interlayers was analyzed. 2D computations for
the Lamb problem about a localized impulse action on a homogeneous elastic half-plane
and on a half-plane, filled with a micro-inhomogeneous medium with rotational degrees
of freedom, were carried out. The main qualitative distinction is that specific waves of
pendulum type appear behind the front of transverse wave in the Cosserat medium.



184 Abstracts of Participants’ Talks Batumi, July 12-16, 2015

This work was supported by the Russian Foundation for Basic Research (grant no.
14-01-00130).

References

[1] O. Sadovskaya, V. Sadovskii, Mathematical Modeling in Mechanics of Granular
Materials. With a foreword by Holm Altenbach. Advanced Structured Materials,
21. Springer, Heidelberg, 2012.

Analysis of Resonant Excitation of a Blocky Media
Based on Discrete Models
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Krasnoyarsk, Russia

email: sadov@icm.krasn.ru

To analyze a wave motion in an inhomogeneous deformable medium, discrete and
continuous models are proposed. In the simplest discrete model of multilayered media
with compliant interlayers, a linear chain of particles (material points) is considered.
Particles are successively connected among themselves by elastic springs. In monoatomic
chain masses of all particles and springs stiffnesses are equal. Such approximation is
possible in the case of thin interlayers, so their masses can be neglected. In diatomic
chain two different masses alternate, so one may consider them as masses of layers and
interlayers, respectively. Wave processes (in particular, resonances caused by external
periodic perturbations) were investigated using linear and non-linear approaches. It was
shown that, allowing for viscosity forces in the chain, resonance amplitudes become finite;
resonant frequency spectrum rearranges if defects of constraints appear.

The simplest continuous model of a deformable medium with microstructure is formu-
lated in terms of one-dimensional wave equation. This equation may be derived from the
discrete chain model, when the number of particles tending to infinity, suggesting that
density and elastic wave velocity are constant. More complicated model that accounts
rotational degrees of freedom of the chain leads to equations of the Cosserat continuum.
Resonance properties of the Cosserat continuum were studied in [1, 2] within the frame-
work of the spatial stress—strain state model. It has been found that there exists a reso-
nance frequency associated with rotational motion of particles, which is independent on
the size of a specimen and on the type of boundary conditions.
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In this report the resonance processes (in the context of discrete models with different
complexity level) in inhomogeneous materials with blocky and layered microstructure
are analyzed. Eigenfrequencies of longitudinal particle motion in the linear monoatomic
chain, that imitates a blocky medium, are calculated with different boundary conditions.
To analyze a behaviour of the chain in resonant frequencies neighbourhood, spectral
portraits were built. It was shown that in the passage to the limit from the model of
monoatomic chain with elastic constraints that accounts particles rotation resistance to
the Cosserat continuum model, a specific resonant frequency exudes. This frequency does
not depend on the chain length.

This work was supported by the Russian Foundation for Basic Research (grant no.
14-01-00130).
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Commutative C*-Algebra of Toeplitz Operators
on the Superball
ARMANDO SANCHEZ-NUNGARAY
Universida Veracruzana, Mexico

email: sancheznungaray@gmail.com

In this talk we study Toeplitz operators acting on the super Bergman space on the
superball. We consider five different types of commutative super subgroups of the biholo-
morphisms of the superball or the super Siegel domain and we prove that the C*-algebras
generated by Toeplitz operators whose symbols are invariant under the action of these
groups are commutative.

The talk is based on joint work with R. Quiroga-Barranco.
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Quadrature Formulas of High Accuracy
for Cauchy Type Singular Integrals and

Some of Their Applications

JEMAL SANIKIDZE, KOTE KUPATADZE

Georgian Technical University
N. Muskhelishvili Institute of Computational Mathematics
Thilisi, Georgia

email: j sanikidze@yahoo.com

Quadrature formulas with Cauchy type singularity whose accuracy are higher than
that of interpolational type formulas are considered.

Questions of their application to various problems of harmonic functions and theory
of elasticity are studied.

Stability and Accuracy of RBF Direct Method
for Solving a Dynamic Investment Model

AHMAD SHAYGANMANESH, Ahmad Saeedi

Department of Mathematics, Iran University of Science and Technology
Tehran, Iran

email: golbabai@iust.ac.ir

In this paper we consider a Dynamic investment model. In the model, firm’s objective
is maximizaing discounted sum of profits over an interval of time. The model assumes
that firm’s capital in time t increases with investment and decreases with depreciation
rate that can be expressed by means of differential equation.

We propose a direct method for solving the problem based on Radial Basis Func-
tions(RBFs). The authors describe operational matrices of RBFs and use them to reduce
the variational problem to a static optimization problem which can be solved via some
optimization techniques. Next, we describe some economic interpretation of the solution.
Finally, the accuracy and stability of the Multiquadric (MQ), Inverse Multiquadric (IMQ)
RBFs are illustrated by conducting some numerical experiments.

Keywords: RBFs, accuracy, stability, variational problems, Dynamic Investment

problem.
2010 Mathematics Subject Classification. 49Mxx; Secondary 37Mxx.
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Solution of the Nonclassical Problems of Stationary
Thermoelastic Oscillation
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We consider the stationary oscillation case of the theory of linear thermoelasticity with
microtemperatures of materials. The boundary value problem of oscillation is investigated
when the normal components of displacement and the microtemperature vectors and
tangent components of rotation vectors are given on the spherical surfaces. Uniqueness
theorems are proved. We construct an explicit solutions in the form of absolutely and
uniformly convergent series.
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Some Properties of the Fundamental Solution
to the Generalized Maxwell’s Body
Movement Equation
TEIMURAZ SURGULADZE
Akaki Tsereteli State University
Kutaisi, Georgia

email: temsurg@yahoo.com

For the generalized Maxwell’s body the constitutive relationship has a form:

o(t) = E[1 - Le:, (-niﬂ) Je(t).

nB

where &7 (— n%) is the operator the kernel of which is the fractional-exponential function.
The equation of movement in displacements has form

0 0 1
P (5 50 ) vt = S fieo),

where u(t, r) is the material element movement, f (¢, x) external loading, operator P (%, %)

has a form P (5, ) = &5 — & + ®(t) * & ®(t) = &1(— 35)-

The operation of convolution concerning a variable ¢, is denoted by “x”.
Let us denote by Y (¢, z) the fundamental solution of the operator P (Q i).

ot’ Oz
The following theorems are true.

Theorem 1. If there exists a small value, € > 0 such as % +e< B <1, then

lim T(t,:v):{ 0. z#0,

t—|z|+0 5, +=0.

Theorem 2. Let 36 > 0 such that § > 1 — 0, then the fundamental solution Y(t,z) of

the operator P (%, %) is the smooth function fort > |x|, x # 0, and

0 1
lim —7Y S E—
Jn, 5 T62) = Foargmt
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The Plane Problem of the Theory of Elastic Mixture
for a Polygonal Domain with a Rectilinear Cut
KosTA SVANADZE
Akaki Tsereteli State University, Kutaisi, Georgia

email: kostasvanadze@yahoo.com

The plane problem of statics of the linear theory of elastic mixture for a polygonal
domain with a rectilinear cut is considered under the condition that uniformly distributed
stretching forces or normal displacements are prescribed on the external boundary of the
domain, while the cut edges are free from external forces.

To solve the problem we use the generalized formulas due to Kolosov—Muskhelishvili
and the method described in [1].

References
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On the Partial Sums of Vilenkin-Fourier Series
on the Martingale Hardy Spaces

GEORGE TEPHNADZE

Ivane Javakhishvili Thilisi State University, Department of Mathematics,
Thilisi, Georgia;
Lulea University of Technology, Department of Engineering Sciences and Mathematics,
Lulea, Sweden

email: giorgitephnadze@gmail.com

In [2] (see also [3]) it was proved that the maximal operator of partial sums S* :=
SUD,en | Snf], with respect to Vilenkin systems is not bounded from the maringale Hardy
space H, to the space L,, when 0 < p < 1.

On the other hand, it is well known (for details see e.g. [1], [4] and [5]) that the
restricted maximal operator S¥ f = sup,,cy |S2n f| Wwith respect to Walsh system (Walsh
system is an example of Vilenkin systems) is bounded from the martingale Hardy space
H, to the space L, for p > 0.

This lecture is devoted to review the boundedness of subsequences of partial sums
with respect to Vilenkin systems on the Hardy spaces, when 0 < p < 1. In particular, we
characterise a maximal subspace ) of natural numbers N, such that the restricted maximal
operator S#* f = SUp,, cocn |Sn, f| is bounded from the martingale Hardy spaces H), to
the space L, for 0 < p < 1.
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In the talk will be also review boundedness (or even the ratio of divergence of the norm)
of the subsequence of partial sums of the Vilenkin-Fourier series of H, martingales in terms
of measurable properties of a Dirichlet kernel corresponding to partial summing. As a
consequence we get the corollaries about some convergence and divergence of some specific
subsequences of partial sums. For p = 1 the simple numerical criterion for the index of
partial sum in terms of its dyadic expansion is given which governs the convergence (or
the ratio of divergence). Moreover we find a relationship of the ratio of convergence of the
partial sum of the Vilenkin series with the modulus of continuity of a martingale. The
conditions are in a sense necessary and sufficient.
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On the Solvability of General Boundary Value
Problems for Nonlinear Difference Systems
ANIKA TOLORAIA

Sukhumi State University, Faculty of Mathematics and Computer Sciences, Doctoral
student, Thilisi, Georgia

email: Anikatoloraia@gmail.com

We consider the problem on the solvability of the system of nonlinear discrete equations
Ay(l—1)=g(l,y(l),y(l — 1)) for I € Ny, (1)

under the boundary value condition

¢(y) =0, (2)
where my > 2 is a fixed natural number, N,,, = {1,...,mo}, the vector-function g
belongs to discrete Carathéodory class Car(N,,, x R*, R"), and ¢ : E(Ny,,, R") — R",
N ={0,1,...,mp}, is a continuous, nonlinear in general, vector-functional.

There are given the sufficient, among them effective, conditions for solvability and
unique solvability of the general nonlinear discrete boundary value problem (1), (2) in the
case when the right part is quasi-linear with respect to the phase variables.

Analogous problems are investigated in [1]-[4] (see also the references therein) for
the general nonlinear boundary value problems for ordinary differential and functional-
differential systems.
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About Solving of Large Scale Electromagnetic
Problem

P. TSERETELI'2, G. GABRIADZE!?, R. JoBAVA!

LEMCoS Ltd, Thilisi, Georgia
2St. Andrew the First-Call Georgian University of Patriarchate of Georgia,
Thilisi, Georgia
31. Javakhishvili Thilisi State University, Thilisi, Georgia

email: paata.tsereteli@gmail.com

The given report describes some ways for acceleration of solution of large scale and
complex electromagnetic (EM) problems by Method of Moments (MoM), which is gen-
erally used technique and finally lead to the solution of linear system of equations with
complex coefficients [1]. Solution of such system when number of unknowns is very large
(100,000 and more) requires big computational time and large amount of computer mem-
ory. For reducing required memory and speed up calculation time we use ACA (Adaptive
Cross Approximation) algorithm [2]. This method divides a matrix into blocks and the
most part of them are decomposed via ACA, requiring significantly less memory. Com-
pressible matrices and their low rank approximations fundamentally mean that most of
the blocked MoM system matrix equation elements, before compression, contain very lit-
tle physical information. After such decomposition system may be solved iteratively or
directly. As an iterative solver BICGSTAB (BiConjugate Gradient Stabilized) method is
used. In order to improve convergence of iterative process SPAI (Sparse Approximation
Inverse) preconditioner is applied [3]. In some cases many right-hand sides of system
are obtained and efficiency of iterative solver can fall. In such cases direct methods may
be more effective. After ACA decomposition LU-factorization and LU-solve may be ap-
plied [4].
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About Chippot Method of Solution of Different
Dimensional Kirchhoff Static Equations
ZVIAD TSIKLAURI

Georgian Technical University, Department of mathematics
Thilisi, Georgia

email: zviad_tsiklauriQyahoo.com

Kirchhoff equations of one and two dimensions have been considered. Chippot algo-
rithm has been used. Computer calculations have been made.

On the Absolute Convergence of the Fourier Series
of an Indefinite Double Integral
IRMA T'SIVTSIVADZE

Akaki Tsereteli Kutaisi State University
Kutaisi, Georgia

email: irmatsiv@gmail.com

It is well known that the Fourier series S[A] of every absolutely continuous and 27
periodic function A(x) is uniformly converging on [0, 27] (see [1, Ch. I, Section 39]). At
the same time, we can choose a absolutely continuous function A such that the series S|\
has no point of absolute convergence (see [1, Ch. IX, Section 3]).

If, however, the derivative \'(x) belongs to the class L?[0, 27|, then S[\] is a uniformly
and absolutely converging series on [0, 27| (see [1, Ch. I, Section 26]).

Let a 27 periodic function f with respect to each variable is summable an [0, 27]? and

1 1 & 1 &
f~ 7 @00 + 5 mz_:l(amo cos mx + do sinmzx) + 5 ;(a% cos ny + cop, Sin ny)

o0
-+ E (amn €OS Mx coS NY by, SIN M SIN NY+Cppyy €OS M SIN NYAd,pyy SID M COS ny) .

m=1, n=1
For a double Fourier series we have

Theorem 1. If the function [ belonging to the class L*0,2w)* and the indefinite double
integral

Ff(:my):j/yf(t,r) dtdr
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is 21 periodic in each variable, then the equality

.
OO O/O/f(m) dt dr

1
= g —_— [bmn COS MI COSNY ~+ Gy, SINMX SINY — dypyy COSMIT SIN Y — Cpyy SIN M COS MY

mn
m,n=1

is fulfilled uniformly on [0, 27]* and

oo

1
Z % (|amn| + |bmn| + |cmn| + |dmn|) < +00.

m,n=1

Theorem 2. If a 2w periodic function f with respect to each variable belongs to the class
L?[0,27]?, then

=1 =1
> ~ (lamo| + |dmo| ) < +o0, ZE (lagn] + |con] ) < +oo.

m=1 n=1

Lemma 3 (L? variant of Fubini‘s theorem). If a function f(x,y) belongs to the class
L?[0,27]?, then the functions

o) = 5= [ ftmdt v =5 [ ) de

belong to the class L?[0,27].
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On the Unsteady Motion of a Viscous
Hydromagnetic Fluid Contained between Rotating
Coaxial Cylinders of Finite Length

V. TSUTSKIRIDZE, L. JIKIDZE

Department of Mathematics, Georgian Technical University
Thilisi, Georgia

email: b.tsutskiridze@mail.ru; btsutskiridze@Qyahoo.com

The problem of unsteady rotational motion of electrically conducting viscous incom-
pressible fluid, contained within two axially concentric cylinders of finite length in the
presence of an axial symmetric magnetic field of constant strength, has been solved ex-
actly using finite Hankel transform in combination with a technique presented in this
paper. This paper presents a complete of the problem under consideration, which has
been of interest for many years; moreover the Pneuman-Lykoudis solution in Magneto-
hydrodynamics and Childyal solution in hydrodynamics appears as a special case of this
study. The analysis shows that the disturbance in the fluid disappears by increasing the
magnetic field.

The Riesz Potential Operator in Generalized
Grand Lebesgue Spaces
SALAUDIN UMARKHADZHIEV

Academy of Sciences of the Chechen Republic, Chechen State University
Grozny, Russia

email: umsalaudin@gmail.com

We denote Lg)’e(Q) the generalized grand Lebesgue space (see [1, 2]) on set Q2 C R" :

ID9(0) = {f: s ( / |f<x>|“[a<x>rdx)’f‘g < oo},

where p > 1, > 0 and a — some weighting function.

Theorem. Let0 <a<n,1<p<?Z, % = }D — 2,0 >0 and a — weight from LP(R™).
The Riesz potential operator

t
I°f = L)_dt, 0<a<mn,
e |2 — "7
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q), 20

p
ad

is bounded from LE"*(R™) to L";7" (R™) if and only if exist number § € (0, ) such that

CLJEAP%S(H_ﬁ)'
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Corteges of Objects
ALEXANDER VASHALOMIDZE

Scientific-Educational Center for Georgian Language Technology,
Georgian Technical University,
Thilisi, Georgia

email: sandrovash@gmail.com

In [1] introduces the concept of full, simple and non-simple ordered sequences of ob-
jects of an arbitrary nature. They are called the corteges of objects. The purpose of
the introduction of these and other concept it was their application in a synthesis and
recognition of speech. We describe the overall diagram of their application.

Assume that O, L, R are tree finite sets of objects and @, Qo, Qr are their spaces
of properties. It is built new set of objects Tp = L x O x R the set of contextual objects,
and Pr, is its space of the properties. Let P', P” C Pr, are two non-degenerate sets of
properties and (P’) and (P”) their full corteges, correspondingly. They determine two
full corteges of the objects (To) py and (To)pny. They are the elements of the symmetric
group of permutations - S(7p) %1]

To each symbol u € O of alphabet of internal formal grammar G(0O) of synthesizer,
corresponds the contextual unit cu € Ty, depending on the position of the symbol in the
chain of internal language L(G), and uniquely identifies it (symbol-unit). By the internal
grammar of synthesizer the contextual unit cu € Ty is defined as the object of structure
CUNIT with three fields:

(1) cu = afcu) x B(cu) x y(cu), a(cu) € L, B(cu) € O,v(cu) € R, cu € Tp;

(2) indcu = i (indlw, indu), indu, indlw € N,
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(3) indclw = max(indlw,2 - k + 1).
This prompts, that during the construction the cortege of text properties (P’) € S(P’)
of the unit-symbol, we must consider five functions.

1.

St e

ph= el <

th = e <

o= o <,
L Ph = 195 gif) <L

The cortege of voice properties (P") € S(P"), for the same symbol is:

1.
2.
3.

Pl = hy[B(cu)], (@) € S(Q'), Q" C Qo is a non-degenerate set of properties;
Py = higmla(cu)], (Q") € S(Q"), Q" C @y is a non-degenerate set of properties;
5 = higmy(cu)], (Q") € S(Q"), @" C Qg is a non-degenerate set of properties;

Two corteges of the objects are built

References
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A. Vashalomidze, Experimental Georgian Speech Synthesizer. The Property Space
and its Applications, Scholar’s Press, 2014. https://www.scholars-press.com/cata-
log / details/ /store/gh/book /978-3-639-76034-7 / experimental-georgian-speech-syn-
thesizer.

Commutative Algebras of Toeplitz Operators
on the Unit Ball

NIKOLAI VASILEVSKI
Department of Mathematics, CINVESTAV, Mexico City, Mexico

email: nvasilev@math.cinvestav.mx

Let B" be the unit ball in C". Denote by «2(B"), A € (—1, 00), the standard weighted
Bergman space, which is the closed subspace of L3(B") consisting of analytic functions.
The Toeplitz operator T, with symbol a € L (B") and acting on «72(B") is defined as
the compression of a multiplication operator on L3(B") onto the Bergman space, i.e.,

Tof =

By (af), where B, is the Bergman (orthogonal) projection of L3 (B") onto 27 (B™).

Note that for a generic subclass S C Lo (B") of symbols the algebra .7 (S) generated
by Toeplitz operators T, with a € S is non-commutative and practically nothing can
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be said on its structure. However, if S C L. (B") has a more specific structure (e.g.
induced by the geometry of B", invariance under a certain group action, or with a specific
smoothness properties) the study of operator algebras .7 () is quite important and has
attracted lots of interest during the last decades.

It was observed recently that there exist many non-trivial algebras .7 (5) (both C* and
Banach) that are commutative on each standard weighted Bergman space. We present
the description, classification, and the structural analysis of these commutative algebras.
In particular, we characterize the majority of the essential properties of the correspond-
ing Toeplitz operators, such as compactness, boundedness, spectral properties, invariant
subspaces, etc.

On the Number of Representations of Positive
Integers by the Gaussian Binary Quadratic Forms
TEIMURAZ VEPKHVADZE

. Javakhishvili Thilisi State University, Department of Mathematics
Thilisi, Georgia

email: t-vepkhvadze@hotmail.com

The modular properties of generalized theta-functions with characteristics and spheri-
cal polynomials are used to build cusp forms corresponding to the binary quadratic forms.
It gives the opportunity of obtaining formulas for the number of representations of positive
integers by all binary quadratic forms with the discriminants —80, —128, and —140.

Mathematical Modeling of Hydraulic Fractures:
Particle Velocity Based Simulation

MicHAL WROBEL, GENNADY MISHURIS

Department of Mathematics, Aberystwyth University
Aberystwyth, UK

email: miwlb@aber.ac.uk, ggm@aber.ac.uk

The notion of hydraulic fracture refers to a hydraulically induced crack propagating
in a brittle material. It can be observed in many natural phenomena, but recently it has
been associated mostly with the method of hydrocarbon reservoirs stimulation. Without
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any doubt, hydrofracturing has revolutionized the exploitation of shale oil and gas and
has become a key technology allowing to exploit the non-conventional reservoirs.

Mathematical modelling of this multiphysics process is a challenging task. It goes far
beyond the classical theory of fracture mechanics and should account for various mech-
anisms of interaction between the fracturing fluid and the surrounding rock. The main
computational problems stem from: (a) strong non-linearities being a result of interaction
between the solid and fluid phases, (b) singularities of the physical fields and correspond-
ing degeneration of the governing equations, (¢) moving boundaries, (d) multiscaling and
others. The first mathematical models were proposed in 1940s and 1950s and although
immense progress has been made since then, there is still a demand for further improve-
ments in efficiency and credibility of computations.

Recent advances in the area underline the importance of the multiscale character of
the problem. In particular, it has been proved that the global behaviour of a fluid driven
fracture depends critically on the features of local solution in the near-tip region. Thus,
complying with correct asymptotic regime of the solution, and consequently its numerical
implementation, becomes vital for accurate end efficient computations. Especially, the
problem of fracture front tracing has been recognized prominent.

In the repot we discuss we discuss the concept of numerical simulation of hydraulic
fractures employing the particle velocity. Special attention is paid to the computation of
the crack propagation speed from the local relation based on the Stefan condition (speed
equation). The advantages of such approach are itemized with relation to the main
computational difficulties. A universal numerical scheme containing the latest discoveries
in the area is presented. The analysis of algorithm performance is shown on the examples
of classical 1D PKN and KGD models under various propagation regimes.

Convergence of Bi-shift Localized Szasz-Mirakjan
Operators
LINSEN XIE
Lishui University, Department of Mathematics, Lishui, China

email: linsenxie@163.com

Let {0,}22, and {d/,}°°, be two sequences of positive numbers, and
Cpnz={k:ke NU{0} and n(x —¢,) <k <n(xz+d,)}.

For any continuous function f : [0,00) — R, we define a new localized Szasz-Mirakjan
operator as follows:

k
Sn,én,(%(f, r)=e " Z (nkil)f (E) . x> 0.

n
]CECTL,:E
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We call this bi-shift localized Szasz-Mirakjan operators. Certain new convergence theo-
rems are obtained for such operators when the limits both lim,, o, d,,4/n and lim,, . 8/,v/n
exist. This is a joint work with Tingfan Xie.

Optimal Control of a Beam with Time-Delayed
in Control Function
KENAN YILDIRIM
Mus Alparslan University, Mus, Turkey

email: kenanyildirimb52@gmail.com

In this paper, optimal time-delayed control of a damped smart beam is studied. Opti-
mal control problem is defined with the performance index including a weighted quadratic
functional of the displacement and velocity which is to be minimized at a given terminal
time and a penalty term defined as the control voltage used in the control duration. Nu-
merical results are presented to show the effectiveness and applicability of the piezoelectric
control.

Numerical Solution of Some Boundary Problems
Using Computer Modeling of Diffusion Processes

MAMULI ZAKRADZE, ZAZA SANIKIDZE, MURMAN KUBLASHVILI

Georgian Technical University
N. Muskhelishvili Institute of Computational Mathematics
Thilisi, Georgia

email: mamulizQyahoo.com

Some questions connected with numerical solution of some boundary problems are
studied.

Namely, connection of the mentioned problems with certain diffusion processes are
established. On the basis of computer modeling of these processes, method of approximate
solution of boundary problems is established.

Effectiveness of the used method is shown both for interior and exterior plane and
spatial problems.

Concrete examples are given for domains with various configuration.
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Application of Fourier Boundary Element Method
to Solution of Some Problems Elasticity
NATELA ZIRAKASHVILI

I. Vekua Institute of Applied Mathematics of I. Javakhishvili Thilisi State University
Thilisi, Georgia

email: natzira@yahoo.com

The research in recent several decades has established the boundary element methods
(BEM) as a powerful tool in computational mechanics. One of the remaining drawbacks
is that the BEM as previously used is based on an explicit knowledge of fundamental
solutions. In many engineering problems we do not know these fundamental solutions.
The overcome this drawback, an alternative BEM is presented here the method developed
by means of the spatial Fourier transform generalizes the boundary element method to
the so-called Fourier BEM [1]. Recent approach is available for all cases as long as the
differential operator is linear and has constant coefficients and possible for all variants of
the BEM. The basis of Fourier BEM are two well known theorems of the Fourier transfor-
mation: the theorem of Parseval and the convolution theorem. Parseval’s theorem states
the equivalence of energy or work terms in the original space and in the Fourier space,
and the convolution theorem links a convolution in the original space to a simple multi-
plication in the transformed space. The idea is to avoid the inverse Fourier transform of
the fundamental solution and to work directly with the Fourier transformed fundamental
solution. The elements and shape functions also can be transformed to the Fourier do-
main. In this work, the method is presented and then applied to elasticity problem for
demonstrate the equivalence between traditional BEM and Fourier BEM.

References

[1] F. M. E. Duddeck, Fourier BEM. Generalization of Boundary Element Methods by
Fourier Transform. Lecture Notes in Applied Mechanics, 5. Springer-Verlag, Berlin,
2002.
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