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9ol dglodsdolbo bofigol-bolabzmm sdmEsbol 3sM0530ME BMMIMEOMJOSL. 35M05:30v9e
ROHINE0MY05DY ©YgMHEbMdom B39b gobgloBw3Mmg0 Lafyol-bolsBg®mm sdmsbol glodsdols
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39JOHMOM0 gsbsforgdgdol LogMggdl s Lsmsbom s3MOMMmMMO Fgr3eligdgdol godmygbgdoo
53591303900  59MbsbLBOL  sMLYdIMBIL O JOMSPINDMOL, 9oIMRIHOIMNE 0Q039MIL
50mbsbLBOL MHY393EH9© WIM30YOMENGdSL dmbo3gdgdbY.

fomImoagboer BodO™Ido 2396boeos 99690 36530003 MMO 00m39bs
96535 o6BMmBogdosbo  Ggmeg  Mogol  geoglyy®o  LobEGgdobomzol  omobgl s
3M5EMIINM0  06FMo Mo LoloDBZOHM  30MHMBNBOm. 306506  Wsgl-BowaMgdol
0gmOHIOL MIMemE 358tmyggbgds SBYJMO MM IO 5dMEIboLIMZ0L Fgmdwgdgeros, h39b
249630boogm  s9mE3sbsll gMmo LogmEomo (33Ol JodoMm  3gdBHMOmNo  2sbsHowgdgdolL
LogM3990d0 36033690Mdgd0m sbsMBgbo (33WsgdoL B0dstrm BMbdiosms LogMmEggddo. B3zgb
399030960 139(3050YM Bo0M31gdL s Fomo Fodmygbgdom 0300900 Fgbsdsdol sbogr s3GH0M-
Gy 9x3sL9090L o JEOBLYMIMO M3IMIGMMOL 3m9B0(30963JdBY Jobodswme 3oMmMdgddo B3z9gb
©5359()3039000  00mbsbLBOL  9OLYIMOL S GOMIEINMNMBL  Lomsbom  39dGHmemo
2965f0wgd990L Log®mEggddo 360d36gEMdYBOm LMmdmEg30L bLogMggddo.

Bod6Omdo  9dm3bgds  MmMRobHBMI0wgd0sbo FMmEIEgdol 0gMIMJool 539l s  AsTM33g3L
09MINOMY3500 309BMY9JEHOMWo BoMRBoGLsM30L 33Wso Loljom, HmIgmwog dgodewrgds
Byeol Hmeo ogymlb 33900m0 Lsbezmol bsfowby. 0gMsddommwo  mMysbbmdowmgdosbo
dMEIWgdo  039090s  BoMxoGoLomzol,  OmIgEog  89agds oMo gHmY39MH™M3560
BoBMFGHOHM3MWo  MYIHINEOEAY39©0  309BMIgdBHOMOo  Boloeoboysd  dsgbodeo  g3gwol
39M35olfjobgdom, HmEs B0OBoGOL bgs ©s J39s 30MH0m BYP30MPRBY Tm3gdEos
D9s306HMEo doangdol LoI3zM039 S JEIJBHOWIWO FoIEYOWGdOL, Toabo@MMo obwvwydzool
©5 bomdmb  b535000L  39JBHMOPIOL  BMIowmMo  3md3MbgbGHdo.  9a9dwo  LGHG03WOO
656D gd0560 dmgegdol GgLsdsdobo Lalsbezmm 53m3sbgd0 259Mm33wgM0s Lomsbom
§™b0s6 LedMErg30L bogMmEggddo. 390M33WgM0s MOHMOYOHMI380M0 99,90
m6H56BMomgd0sd s Lofgol Lodyobbmdowgdosh 9mEgwgdl dmMol s ©sdEH3I0EJOM0s
m656BMTomgdosbo  5dmEsbgdol  s9Mbsblbgd0EIb sm@Agbowo  Lsdo  (33¢oOL  39dEH M-
53996930900l 300Y3OMBOL  3MJOoEMds Lsfgolo Lsdysbbmdowgdosbo LslsBgmm sdmiEsbol
500BsbLboLE396 s B9EJO0m 30MHMdJdT0 J0MGdNE0s BrMEYE0MIdOL 300MINEGOOL Tgi3slgds.

6. 153936090 BMEOH¥YIGOIOL F9domdsdo dMbsfoggmds

6.1.LsgdoMmmggermdo
9madbligbgd, / 6990 Bo@scmgdol
Ne PRI dmblighgdol Lamsrm®o BOOGI0L PO0900
Jdmdbligbgdargdo QOOM 5 5OYHOWO
1 |m. bs®dognsdy, 3. 0gesdmgo, 9@ E00sLdGHdWOHO Logo®mggermlb dgdobogzmbos
b. BotgoB0os, x. MMAd30 bomwo@mbyeo Godob 39380600b 1X ymzggumfieron®o

LEAHOWIGHMYOHJOOL SOFOHBOZ0
GO MMHo ©obsdozs o
5659 AMm5MBOL  3GIMd9Ts
3M33gdu® go6qdmgddo

LogPmsdm®obm 3mbxzgmgbios,
2018 ol 11-13 mg@mddgho,
Jmmsobo
https://www.atsu.edu.ge/index.php/an
nounces/581-sagartvel os-

megani kosta-kavshiris-ix-
saertashoriso-konferencia
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B. ©obsdobx oo, k. OHMA30

396590 gobenghols bggds
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3039630
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03. X53560830¢0b Labgemdol
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Mb60390L0EgEHOL DYLE ©s
Lsd9bgdoLIgE Y39
8936096982005 B3 GHIGOL
899939 b539360gH™ 3mbeg-
696309, 12.02.2018-15.02.2018
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H.Meladze, T.Davitashvili

Nonloca Contact Problems for
Some Stationary and Non-
stationary Linear Partial
Differential Equations

Workshop of CERN - Cognitive
Festival in Georgia, 22-26
October, 2018, Thilisi, Georgian
Technica University,
https://indico.cern.ch

H.Meladze, T.Davitashvili

Nonloca Contact Problems for
Some Nonstationary Linear Partial
Differential Equations with
Variable Coefficients (The
Method of Separation of Variables

IX International conference of the
Georgian Mathematical Union.
September 3-8, Batumi-Thilig,
Georgia,

http://gmu.ge/Batumi 2018/ENG/i
ndex.html

].Peradze

On a difference-iteration method of
the solution of a discrete system for

a oscillation beam

The Sixth Scientific Conference in
Exact and Natural Sciences ENS-
2018, Thbilisi State  University,
Thilisi, February 12-15, 2018

].Peradze, Z.Tsiklauri

On a method of solution of a system
of

dynamic beam

differential equations for a

XXXIT  International  Enlarged
Sessions of the Seminar of I.Vekua
Institute of Applied Mathematics,

Thilisi, April 18-20, 2018

J.Peradzre, Z.Kalichava

The

Timoshenko type a dynamic beam

Newton iteration for a

XXXII

Sessions of the Seminar of I.Vekua

International ~ Enlarged

equation Institute of Applied Mathematics,
Thilisi, April 18-20, 2018
J.Peradze The splitting of a system of|IX International Conference of the

Timoshenko equations for a plate

Georgian Mathematical  Union,

Batumi, September 3-8, 2018

A Papukashvili, G.Papukashvili,
J.Peradze, M.Sharikadze

Construction and numerical
realization of  algorithms  of
approximate solution of some

Kirchhoff and Timoshenko type

nonlinear beams

IX Annual International Meeting of
the Georgian Mechanical Union,
Kutaisi, October 10-13, 2018
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©oLAMWOo 58MEs6oL JosbErmgdomo s8mblbol 3sMowgmm@o gobagBols idqds. dobo

095 9MIsMmgMdL 00530, MHMI gmzgEw WMISO FMogdo  35MHOWIIMMSP

oblbgds  (9039bgOLogsb  ©8MM300gOs®)  TJUs3Mgd0  M3gMIGHMMYOOL

d9L50530L0 Bobg3M9EOLIMYEH™WO SMS3EBIO LbZsMBOBO 1dgdgdo. 3330390, OMI

00900 58mbsblibgdolgsb dgygboo sfmbogro Lsdmoerm (3gMdm Lodmem

5MH0mIYBH039W0) 30905005 BMLEBHO 5TMbsblboL 6.

3. dmbligbgds dodmbogomo bsliosmolss. dsbdo  4oIMEdMEos ol JoMHOMSEO
09092900, OMIWgdo3 oGNS  F509dsBH03m0  Bobozol  iMxz030
396@GMgd900L dgdmbggzdo m-HgMEHowosbo (m=1) s®oerM 35 mMo LogmbEod@EHm
59m356900LsmM30L.  s0bodbmwo  Fggagdo  HoMdmygboer  0dbs  Abmgywoml
3om935¢03mbms 3mbaMgliol ,Numerical Analysis and Scientific Computing” bgdgool
Lbmdsby.

4. 5M5WMmIdNOHO  LELODBOZOM s LIHYoL-LOLIBOZOM  5FM(3569d0  FoMTMoIBL
30L03M0 59m 356930l doe0sb LsobEgMglcm AobBMYsMYdL. SBgmo 58m(3569d0
bdoMo odmoFMgds 3obBozol, Jodool, 93memyool s bbgs dmgergbgdols o
095000 360M39LgdOL o930 3wIM0 BrMmEYEgdol Tggbolols. s M IS0
59m 356900l 299Mm33930L OLEHMEMO0s LyMZ39L 0WYIL Yoo bom3mbols 3oMzgeo
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50b0dbme dmbligbgdsdo obbowrmwo oym LolsBEzmM s LoHYgoL-LoboBOgO™
50m396900 965 MIIOO LO3MBEIIEGHM 306HMBIO0M JEORLYIMO S 35MIOMEYMO

G030l POx030 396dm(o6mrdmgdmeosbo 2396@Mgdolsmzol (33XP9O0

3M98030963JO0m.  ©ITBHI0EION0s  MJRMEsME0  5FMBILLBOL  sOLGdMBdS o

9OIODMBs. 26boMos 0@IME0MWO SEaMmOHOMT0, MHMIGEoE BOTMIEGOSL

00935 09303300390 50530 MMO  5Mm39BoL  s8MbLbs  sy3zsbow  0dbsls

30030 oMmobegl  (9eroxLbvyMo  JoBbGHMEgdd0L  dgdmbggzedo) o  3mdo-

@©OMObEgL (35M5dMMH0 gobEMEgdgd0l 998mbgg3580) 5dm3s69d0L 808g3t™dOL
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6596mddo  gobbommos  FsaboGmo  3gol  gomgzsolifjobgdom  mgMIm®mg3eso  30gbMmgwgdEHem o
Lbbgmegdol bsdysbbmdowgdosbo §OHR030 ©0bsdozmmo dmmguro. dgbogeons HBMYPSEO sMgMHMY35MmM3560
360BMEBHMMIMEWo FsbogErologsd G90ysMo M350 bbgmerol LsdysbBmIowgdosbo ©obsdogm®mo dmpgerol
99B00530L0  Lsffgob-LobsBmagMm s8mEsbs Fghgmao LsbsbEamm 306HMdYd0m, OHMEILLE LsHOZMOL FoM33gMe
Bsfoamgd By dmEgdmeEros 3505500 gd0L 39dGHMMOL, gungdBH® o s Bs3bodmo 3m@gb305¢gdol, s G9o-
39653 Mol 96093690mdgd0, brwm Lsbezmol ©sbs@hgb Bsfowqdby dmEgdmwos Bgosdotmwmwo dserols
1093360039, 5 LEBOZOHOL oty bMEOBseOL FoLFIMOZ JEgIBHOYWO A5O5YOWGIOL, FoaboGMMo 0bwdsgool
5 bLoMdML Bozool 39d@™MGMIdoL dygbgegdo. LsdREBMTod0sbo sFM360L ORYMIBE0s G BMOT)-
W0MJB5HY ©oYMEbMdom Fomgdwos Fgbodsdolo 35M0530Wo  BMMIME0MGdS Lomsbom Lmdmegzol
bogMiggddo  8608369wmdgdol  ddmbg  39JEHMOmMEO  2obsfoegdgdol  LogMmEggddo. ZsM0s30E  BMOT)-
WoMgdsBY  ©IYMEEMBOM  B99OM-go0om®3I0bol  FgMMEOL, Bosmsbsm  s3Momenmmo  Igi3eligdgdol s
30335JBHMHMdoL 3090930l  g5dmYgbgdom ©s9FB303gOMs  STMBIbLBOL SOLGIMDS, JMMIPIODMdS O
93000 0030090 gds 8mbs39dgdby.

6. 2.3bmgmdo

Ne 9madblgbgdgo/ BesblsgBgOblmsIGO ROIoLBGHIMYOOL
dcdblgbgdengdo QOOM O 5QOHOWO
1 |3.8958m3g0, b. Bstrsboo, Nonlinear dynamics of the solitary|go%o3ol 8g9-4 Lsg®msdm®obem
. bs®Josdg, X. OMYO3d vortices and the wave structures in|3mb6gg®9bgos, 17-18 ligd#99d960,
the complex media 2018, dy®erobo
com/http://physics.conferenceseries

6. 2. vsbmgomdo

9madblybgdgo/ 990L BoBomgdol
Ne CORRICITO 9mbligbgdol LsmsmEo BOOGI0LBO0900
9cdbligbgdangdo QOOM 5 5QOYFOWO
1 |G. Avdishvili, On static hierarchical two-dimensional models of ther- |®mdo, 0G0, 26-28
M. Avalishvili moelastic piezoelectric plates with variable thickness  |3501s50, 2018, 12th
(3. 93>€0dz0wo, International Conference on
8. 535¢009300) Continuum Mechanics

This paper is devoted to the construction and investigation of a hierarchy of two-dimensiona models for
thermoelastic piezoelectric plate with variable thickness, which may vanish on a part of the lateral boundary. The
hierarchical two-dimensiona models are constructed for plate consisting of inhomogeneous anisotropic
thermoelastic piezoelectric material with regard to magnetic field, when density of surface force, and normal
components of electric displacement, magnetic induction and heat flux vectors are given along the upper and the
lower face surfaces of the plate. The boundary value problems corresponding to the constructed static two-
dimensional models are investigated in suitable weighted Sobolev spaces. The relationship between the constructed
two-dimensional models and the origina three-dimensional one is investigated, and the convergence of the
sequence of vector-functions of three variables restored from the solutions of the constructed two-dimensional
problems to the solution of the original three-dimensional boundary value problem is proved and under additional
conditions modeling error estimate is obtained.

2 |G. Avalishvili, Analysis of static two-dimensional models for multi-  |u&s8dmo, mmGJgmo, 3-6
M. Avalishvili layer thermoelastic piezoelectric plates 03e0bo, 2018, International
(3- 2gsodgoo, Conference on Mathematics
8. 535@0830¢0) “An Istanbul Meeting for

World Mathematicians”

In this paper, we consider static three-dimensional model of plate with variable thickness, which may vanish
on a part of the lateral boundary, consisting of several inhomogeneous anisotropic thermoelastic piezoelectric
layers with regard to magnetic field. On the basis of variational formulation we investigate the corresponding
boundary value problem with mixed boundary conditions, when along certain parts of the lateral boundary
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mechanical displacement vector, temperature, electric and magnetic potentials vanish, while on the remaining
parts of the boundary components of electric displacement, magnetic induction and heat flux vectors along the
outward normal vector of the boundary are given, and on the interface surfaces between layers the rigid
contact conditions are fulfilled, i.e. mechanical displacement and stress vectors, temperature, electric and
magnetic potentials, and normal components of the heat flux, electric displacement and magnetic induction
are continuous. In order to construct two-dimensional models of the multilayer thermoelastic piezoelectric
plate we use generalization and extension of dimensional reduction method suggested by I. Vekua in the
classical theory of elasticity for homogeneous isotropic plates with variable thickness. Applying variational
approach we obtain a hierarchy of static two-dimensional models and investigate the existence and uniqueness
of the corresponding boundary value problems in suitable weighted Sobolev spaces. Moreover, we prove that
the sequence of vector-functions of three variables restored from the solutions of the two-dimensional
problems converges to the solution of the original three-dimensional problem in the corresponding spaces and
under additional conditions we obtain estimate of the rate of convergence.

3 |G. Avalishvili, On Investigation of Static Two-Dimensional Models  [3m©s398¢0, mba®goo, 10-
M. Avalishvili for Thermoelastic Piezoelectric Shells 13 ogwobo, 2018, The 7th
(3. 935@odzoero, International Conference on
8. 535¢009300) Pure and Applied Mathematics

In the present paper, thermoelastic piezoelectric shell with variable thickness consisting of inhomogeneous aniso-
tropic material is considered. Two-dimensional hierarchical models of shell are constructed using variational
formulation of the boundary problem in curvilinear coordinates corresponding to the static linear three-dimensional
model, when density of surface force, and norma components of electric displacement, magnetic induction and
heat flux vectors are given along the upper and the lower face surfaces of the shell. The two-dimensional models
are obtained by projecting the three-dimensional boundary problem on the subspaces with special structure of the
spaces corresponding to the three-dimensional problem. The constructed two-dimensional models are investigated
in suitable weighted Sobolev spaces, and the existence and uniqueness results for the corresponding boundary value
problems are obtained. Moreover, it is proved that the sequence of vector-functions of three variables restored from
the solutions of the two-dimensional problems converges in the corresponding spaces to the exact solution of the
three-dimensional boundary value problem and under additional conditions the rate of convergence is estimated.

4 |G. Avalishvili, Analysis of static and dynamical three-dimensional 3560535, dmwmbgmo, 27-31
M. Avalishvili models of thermoelastic piezoelectric solids 5330L¢3m, 2018, 41st Solid
(3. 935@odzoero, Mechanics Conference
0. 535¢0830¢0)

Modern complex engineering constructions and technological processes are controlled by using sensors and
actuators, which gather information and facilitate the adequate adjustment of construction or process. The need of
congtruction of sensors and actuators with the appropriate physical characteristics stimulate the analysis of
interaction between various physical fields, such as elastic, thermal, electric and magnetic. Mathematical models of
continuum mechanics, in which processes of interaction of several physical fields are considered, are described by
boundary or initial-boundary value problems for quite complicated systems of partial differential eguations on
three-dimensional domains. Consequently, investigation of the problems of continuum mechanics of this type is of
crucial importance from practical as well as theoretical point of view. Piezoelectric materials are one of the most
common materials currently being used and investigated for smart structures applications due to their direct and
converse piezoelectric effects, which permit them to be utilized as both actuators and sensors. The wide area of
application of them is aerospace engineering, where most structures operate in changing thermal environments.
Therefore, due to their possible applications in the fabrication of smart and adaptive material systems, the study of
mechanics and physics of thermo-electro-magneto-elastic materials has attracted increasing attention.

One of the first rigorous theoretical model of piezoelectricity describing the interaction between elastic, electric and
thermal properties of thermoelastic body was constructed by W. Voigt. Later on, W. Cady treated the physical
properties of piezoelectric crystals as well as their practical applications. H. Tiersten studied problems of vibration
of piezoelectric plates. A three-dimensional model of piezoelectric body taking into account thermal properties of
the constituting material was derived by R. Mindlin applying variational principle. Further, W. Nowacki developed
some general theorems for thermoelastic piezoelectric materials. R. Dhaliwal and J. Wang proved uniqueness
theorem for linear three-dimensional model of the theory of thermo-piezoel ectricity, which was generalized by J. Li
in the paper, where a generalization of the reciprocity theorem of W. Nowacki was also obtained. Applying the
potential method and the theory of integral equations D. Natroshvili studied the problems of statics and pseudo-
oscillations with basic and crack type boundary conditions.

Note that the three-dimensional boundary and initial-boundary value problems with general mixed boundary
conditions for mechanical displacement, electric and magnetic potentials, and temperature corresponding to the
linear static and dynamical models of inhomogeneous anisotropic thermoelastic piezoelectric bodies with regard to
the magnetic field have not been well investigated. The well-posedness results are mainly obtained for
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thermoel astic piezoel ectric bodies consisting of homogeneous materials.

The present paper is devoted to the investigation of the linear three-dimensional boundary and initial-boundary
value problems with mixed boundary conditions corresponding to the linear static and dynamical three-dimensional
models of piezoelectric solid taking into account magnetic and thermal properties of the material. We consider
thermoelastic piezoelectric body consisting of inhomogeneous anisotropic material, when on certain parts of the
boundary density of surface force, and normal components of electric displacement, magnetic induction and heat
flux vectors are given, and on the remaining parts of the boundary mechanical displacement, temperature, electric
and magnetic potentials vanish. We investigate boundary and initial-boundary value problems for coupled systems
of partial differential equations corresponding to the static and dynamical three-dimensiona models of
thermoel astic piezoel ectric bodies with regard to magnetic field, which consist of the linearized equations of motion
or static equilibrium, equation of the entropy balance and quasi-static equations for electro-magnetic fields, where
the rate of change of magnetic field is small, i.e. electric field is curl free, and there is no electric current, i.e.
magnetic field is curl free. In the case of thermoelastic piezoelectric bodies, which consist of several subdomains
with piecewise continuous parameters characterizing elastic, thermal, electric and magnetic properties of the body,
the partial differential equations corresponding to the static or dynamical three-dimensional models are given in the
subdomains and along the common interfaces between the subdomains rigid contact conditions are fulfilled, i.e.
mechanical displacement and stress vectors, temperature, electric and magnetic potentials, and normal components
of the heat flux, electric displacement and magnetic induction are continuous. From the differential formulations of
the boundary and initial-boundary value problems we obtain integral equations, which are equivalent to the original
problems in the spaces of smooth enough functions, but require less regularity of the unknown functions than in the
differential formulations. On the basis of the obtained integral equations we present variational formulations of the
static and dynamical three-dimensional problems in the corresponding function spaces, which are Sobolev spaces
for static problem, and spaces of vector-valued distributions with respect to the time variable with values in
Sobolev spaces for dynamical problem. In the static case we determine the structure of the set of solutions of the
homogeneous boundary value problem, when the density of surface force, and normal components of electric
displacement, magnetic induction and heat flux vectors vanish. In the dynamical case we consider the set of
solutions of the homogeneous equations corresponding to electric and magnetic fields, when the density of electric
charges, normal components of electric displacement and magnetic induction, mechanical displacement and
temperature vanish. By applying the sets of solutions of the corresponding homogeneous problems we define the
factor spaces of suitable Sobolev spaces, which we use for investigation of the well-posedness of the three-
dimensional problems. By using variational formulation and Lax-Milgram lemma with non-symmetric bilinear
form we obtain the well-posedness result for the boundary value problem corresponding to the linear static three-
dimensional model of thermoelastic piezoelectric bodies in suitable factor-spaces of Sobolev spaces. By applying
Faedo-Galerkin method, suitable a-priori estimates and compactness arguments we prove new existence result for
the initial-boundary value problem corresponding to the linear dynamical three-dimensional model of thermoelastic
piezoelectric solids in the corresponding spaces of vector-valued distributions with values in suitable factor spaces
of Sobolev spaces. Furthermore, an energy equality is obtained, which permits us to prove the uniqueness result and
continuous dependence of the solution on the given data in suitable function spaces. If mechanical displacement,
temperature, electric and magnetic potentials vanish on the parts of the boundary with positive areas, then the
corresponding homogeneous boundary value problems possess only trivial solutions and we obtain existence and
uniqueness results in suitable Sobolev spaces. Note, that the proof of the existence of solution of the initial-
boundary value problem gives an algorithm for approximation of the solution of the three-dimensional dynamical
problem by a seguence of solutions of linear finite-dimensional systems of ordinary differential equations. The
methodology outlined in this paper can be used for investigation of various coupled problems in the continuum
mechanics and the construction of algorithms of their solution.
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