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Dr. Isaac E. Elishakoff

Department of Ocean and Mechanical
Engineering

Distinguished Research Professor,
Foreign Member of NAS of Georgia

DEAR TAMAZ:

HAPPY BIRTHDAY TO YOU ©t

MANY HAPPY RETURNS ©t

WE ARE SURE YOU ARE NOT 75 O...
BUT MUCH YOUNGER... WHERE DID YOU
GET THE FACE CERTIFICATE ©©?
BEST WISHES AND BLESSINGS, LET DO
STA RASTI VAM BEZ STAROSTI, THE
ELISHAKOFFS
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George A Anastassiou

DEAR TAMAZ

HAPPY BIRTHDAY.

| KNOW IN GEORGIA
PEOPLE GO EASILY 110
OR EVEN 120. SO YOU
ARE STILL VERY
YOUNG!!!!

BEST WISHES

GEORGE ANASTASSIOU
NOVA MATH books ADVISOR

Associate Editor in:

J. Communications in Applied Analysis, Inter. J. Applied
Math., Inter. J. Diff. Eq.&Appl., CUBO, J.Advances in non-
linear Variational Inequalities, e-J.of Inequalities in Pure and
Applied Math., Anals U.Oradea-Fasciola Mathematica, Journal
of Inequalities and Applications, Inter. J. of Pure&Appl. Math.,
MIA, Inter. J. of Computational and Numerical Analysis with
Appl. President of world Soc.for study & promotion of Ancient
Greek Mathematics. Honorary Editor Australian Journal of
Mathematical Analysis and Appl. Panamerican Mathematical

Journal. Eudoxus Press, LLC Pres.
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Stuart S. Antman
Distinguished University
Professor

Department of Mathematics and
Institute for Physical Science and
Technology

University of Maryland

College Park, MD 20742-4015
USA

Dear Tamaz,
Warmest birthday greetings!

Dear Academician Tavkhelidze:

| understand that the monograph “The Theory of Anisotropic
Elastic Plates* (Kluwer Academic Publishers, 1999) by Tamaz
Vashakmadze is being considered for a prize offered by the
Georgian Academy of Sciences. | have read over parts of this
book, finding it very useful, and citing it twice in the
forthcoming second edition of my book “Nonlinear Problems
of Elasticity* (Springer, 2004). Vashakmadze’s book joins a
long series of distinguished works on elasticity by Georgian
authors. I commend his book to your attention, feeling that
Vashakmadze would be a worthy recipient of the price.

Sincerely yours
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Ivo Babuska

The University of Texas at Austin
Department of Aerospace
Engineering and Engineering
Mechanics

105 W. Dean Keeton Street, SHC
328

Austin, TX 78712

Dear Tamaz,

I wish you all the best to next 25 years. 75 years anniversary
day is a nice day to look backward what was achieved and
what were these 75 years and of course what can be done in the
future. It depends on many things, the health is one of the
major parameter. Hence | wish you lot of health first and then
many new results will be achieved.

I already celebrated my 75 and 85 anniversaries and from my
experience | know that 65<75<85 and what the health means.
Hence once more all the best and good health for many years to
come.
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Bagdoev Alexander George

With best regards

Bagdoev Alexander George
doctor phys.-math. sci., prof.
corr-member of National
Academy of Sciences of Armenia,
main sci.res. Institute of
Mechanics NAS RA.

Dear Tamaz Vashakmadze

My congratulations to you, famous specialist on nonlinear
waves in thin constructions with your 75-th anniversary!

| wish you good health, further big succeses in investigations of
dynamical phenomena and nonlinear waves propagation in
plates and shells, including also general theory of nonlinear
dispersive waves, developed by famous gasdynamics G.B.
Whitham based on averaged Lagrangian, which | used for
plates in 6-chapter of my book, published in Yerevan 1981y.
As | said you formerly | have interest to colaborate with
modern scientists, like you, as possible by supplementation one
to another in applcations and synthesis of various technics
developed by great scienists.
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Sir John Ball

John Ball

Director, OXPDE
Mathematical Institute
24-29 St. Giles

Oxford OX1 3LB

Bravo Tamaz!
Best wishes

Philippe G. CIARLET

Member de [’ Academie des Sciences
Member de ’'Institut Universitaire
de France

University Distinguished Professor
City University of Hong Kong

Laboratoire d’Analyse Numerique
Universite Pierre et Marie Curie
4 place Jussieu

75005 PARIS, France

HAPPY BIRTHDAY,
Dear Colleague!
I wish you good health, happiness, and lots of beautiful theorems!

Best regards, Philippe.
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Dear Academicians Albert TAVKHELIDZE, Jumber
LOMINADZE, Ivane KIGURADZE

I am wriing this letter in support of Professor Tamaz
VASHAKMADZE, as a candidate to the Georgian Academy of
Sciences in the Section of Mathematics.

I have known him for many years, during which | have followed
his works, including the most recent ones, on the mathematical
justification of two-dimensional theories of plates. For instance, |
have quoted his works several times in my book “Mathematical
Elasticity, Volume II: Theory of Plates* (North-Holland, Amster-
dam, 1997), in particular his well-known book “Some Problems in
the Mathematical Theory of Anisotropic Elastic Plates*, published in
Russian in 1986 by Thilisi University Press. The originality of his
approach consists in the thickness coordinate, the “small* thickness
of a plate justifying such an “averaging“ of the original equation.
This approach allowed T. Vashakmadze and his team of researchers
to obtain very interesting results, particularly in the theory of
anisotropic elastic plates. | have the highest esteem for his scientific
accomplishments, and all the more so since he is still in full activity
(cf. his last book, for instance).

There is no doubt in my mind that Professor Tamaz
VASHAKMADZE, who has now acquired a well-deserved inter-
national recognition through his numerous papers and books, should
be elected to the Georgian Academy of Sciences.
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Paolo Podio-Guidugli

Professor

Degree: Nuclear Engineering,
University of Pisa, 1964

Office: Dipartimento di Ingegneria
Civile,

Universita di Roma TorVergata,
Viale Politecnico, 1 -- 00133 Roma,
Italy

HAPPY BIRTHDAY, my dear TAMAZ!!
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I'my6okoyBaxkaembiii Tama3 CepreeBuy!

Axanemux S1.M. I'puropenko

npodeccop A.A. I'puropenko,

nokTop puz-matem. Hayk E.W. becmanosa,
kaug. gus.-matem. [.I1. Ypycosa u
JpyTHE COTPYAHUKHU OTAENA

COprI{HI/IKI/I OTACIa BBIYHCIIMTCIBHBIX

METOJ0B I/IHCTI/ITYTa MECXaHHUKH M.

C.II. Tumomenko HanmonansHolt Akane-
mun  Hayk VYkpanHbel cepmedHo mo3npaBisitoT Bac ¢ roOuseitHoi
naTor — 75- 1eTreM co JHS pOKICHMS !

Hoporoit Tamaz CepreeBuy, Bam 1o0uieil CUMBOIM3UPYET HE
CTOJIBKO BO3pPACT, CKOJIBKO 3pENOCTh U MyIpocTb. Ham mpusaTHO
BEIpa3uTh Bam Hamm caMbie TEIIIbIE YyBCTBAa U OOJBIIOE YBAXKEHUE
M3BECTHOMY YYEHOMY, TOJIHSBLIETOCS Ha BBICOKMH MbeAecTal
Hayxku.

O6nacte Bamux Hay4HBIX HHTEPECOB JIOCTATOYHO MHOTOTPAHHA.
Bammu wuccnenoBaHus COOTBETCTBYIOT MHMPOBOMY YPOBHIO H
OXBAaTBIBAIOT IIMPOKHI KpPYyr BOIPOCOB, OCHOBHOE HAalpaBICHUE
KOTOPBIX CBSI3aHO C MEXaHMKOH aedGopMUpyeMoro TBEPAOTO Tela.
Bam ymamoch momyduTh pelieHHMEe BaXKHBIX W CIOXKHBIX 3a1ad
MEXaHHMKH, UMEIOINX MPaKTHUECKUN NHTEPEC AJI1 MHOTUX OTpaciei
MIPOMBINIUIEHHOCTH. BBl cTpemMuTech HalTH TIyOMHHOE CYIIECTBO
Hay4YHBIX MPOOJIEM M BBIIEIHUTH TJABHOE, YCTAHOBUTH B3aMMOCBSI3b
MEXIy, Ka3zaJochb Obl, pa3pO3HEHHBIMH NPOSBICHUAMH BCETAa
€IUHOU [TPUPOBIL.

Pazpaborannsie Bamu omnpenensromune ypaBHEHUS] KOHTHHYallb-

HOM MCXAaHUKHU, MAaTCMATHYICCKasl TCOPUA YIIPYIOCTU TOHKOCTCHHBIX
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CTPYKTYp, ONTHMAJIBHBIE METOJBI PacdéTra HEKOTOPBIX KIJIACCOB
HadaIbHBIX W KPaeBBIX 3adad I OOBIKHOBEHHBIX muddepeHIm-
aNbHBIX YpaBHEHUI U Ap. mpuHecayu Bam 3aciyKeHHBIN aBTOPUTET U
M3BECTHOCTh HE TOJIBKO CPEelIW YUEHBIX 'py3nu, HO M cpeay y4EHBIX
3apyOeXHBIX CTpaH.

Ham komnexktuB Bo TiaBe c¢ akaaeMukoM HAH VYxkpannsl
SpocinaBom MuxaitnoBudemM ['pUroOpeHKO MOANEPKUBAET CBS3h C
Bammmu yu€HpiMu 1 MHTEpecyeTcss uX paboTamu.

Mmur xemaem Bam, moporoit Tamaz CepreeBuu, coxpaHEHHs
00ApPOCTH M TBOPUYECKOTO MHOJITOJNETHS Ha MHOTME-MHOTUE TOJpbI.
Comnnne, He6o u 3eMinsi, Hano€HHAs KU3HBIO, IYCTh TOIEP)KUBAIOT
Bac cBoeii sueprueii. JKemaem HeyracaroIiero MHTepeca He TOJIBKO
K Hay4HBIM NPOOJIEMaM, HO M KO BCEM CTOPOHAM TaKOW CIIOXHOM H,
TEM HE MEHee, Takol mpekpacHou JKu3Hu, KOTOpast SIBISIETCSI CaMbIM
0osb1mM nogapkom Cynb0bl!

’Kemaem mporBeTanust u Onaromnoydusi Bo BcéM Barmeit pomHoit
I'py3un.

C uckpeHHuM yBakeHueM akajgeMuk .M. ['puropenko

«B 3nanuu eenuuue u Kpaca,

3HaHue 0opoice, Uem Kiao HeemMuUylHcuH:

Bpema n1060it ynuumoostcaem knao,

Mpyoputii u snarowuii eéeuno nyxcen» (0T Camapkasn)

2. Kues
16.09.2012¢.
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Zoporo# Tamas,

[To3gpaBiaio co craBHBIM 00mIeeM. 75
JIeT TIpeKpacHbBIN BO3pacT A Y4eHOro u
MYX4YMHBL. Bamm Tpyzsr B obiacTu CTpo-
TOrO  MaTeMaTH4eCKOro  OOOCHOBaHUA
M3BECTHBIX TUIIOTE3 TEOPHH TOHKUX TeJ
SABJIAIOTA CYLIECTBEHHBIM BKJIAZOM B HAYKY,

B MeXaHUKY gedopmupyemsix ten. rKemaio
HOBBIX yCIIEXOB U 3Zl0POBBA.

Beerza Bam C. AMOGapuymas

Aliki Muradova

Prof. Tamaz Vashakmadze was my Ph.D. advisor from 1993 to
1998. From him | gained necessary skills for analytical and
numerical solving problems of classical solid mechanics. His
strictness and the same time justice toward students were
encouraging them in getting good results and being more
concentrated in their research work. Prof. Vashakmadze put
fundamentals of new theories for anisotropic elastic plates and
developed effective numerical techniques for solving differential
equations and complicated two-dimensional elasticity problems.
During my postgraduate studies | learned some of them. He helped
me to come into being as a scientist and put bases of my research
carrier path. |1 wish him sound health, creative forces and stay still
active and young in research and teaching.

24



Hoporoii Tama3 Cepreesuu!

Bwmecre ¢ MexaHukamMu ¥ MaTeMa-
TrKaMu KyTarcu MBI TEIIO ¥ CEpACUHO
npuBerctByeM Bac B geHp Bamero
CIIaBHOTO 75-1eTHEro 100uesl.

B Teuenne MHOTHX JeT OOJNBIION
aBTOPHUTET IPY3HMHCKON MaTEMATHYECKON IIKOJBI ONPEACIAIOT TaKHE
BBIAIONIMECS YYeHble M Temaroru, kak Bsl, poporoit Tamas
CepreeBru. Bel n Barmie nokosieHue rpy3MHCKHX YYEHBIX JTIOCTOHHO
NPOJOJDKUAIIM  JI€JI0 OCHOBATeled HTOW BCEMUPHO MPU3HAHHOU
wkoisl Huko Mycxenumsunu, Uneu Bekya, Buktopa Kynpaase.

OrpomHbI# TanaHt, TPya0dr00re, MUPOKUA KPyro30p MO3BOJIHU-
1 BaM BHeCTH 3HAYMTENBHBIN BKJIAJ B Pa3BUTHE MATEMaTHYECKHX
OCHOB MHOTHX HAIIPABIICHUI MEXaHUKH, B TIEPBYIO OYEPEb, TEOPUHI
obonouek. [Topaxaror Barre ymeHne MpoHUKHYTH B TIyOHHY MaTe-
MaTHYeCKOH MPOOJIEMbI, COBEPIIICHHO MO-HOBOMY YBHJIETh IyTH €€
pemenusa. Bamum QyHnameHTanbHbIE PE3yNbTaThl IMOJYYHIH BCE-
MHPHOC IIPU3HAHUEC, HMUTHUPYIOTCA W BBICOKO OLCHHUBANOTCA MHUPO-
BbIMH HayYHBIMH aBTOPUTCTAMMU.

Hoporoii Tamaz Cepreesuu! Jlaxke B 3TOM O4YE€Hb KpaTKOM
MTO3APABICHUN MBI HE MOXKEM HE OTMETHTh Bammx He MeHee BblJa-
IOLIMXCS YEIOBEUYECKUX KauecTB. YAMBUTEIHHO NOOpOKeIaTeNTbHOe
OTHOILIIEHUE U BHUMAaHHUE K KOJIJIEraM, TIOCTOSTHHOE JKEJIaHNE OKa3aTh
MOMOIb M TOJAEPIKKY MOJIOABIM YYCHBIM, aOCOJIOTHO OECKOpHI-
CTHOE CTPEMJICHUE CIIyXKUTb UJeajaM Hayku caenanu Bac o6pasiom
TPY3UHCKOTO YYE€HOT0, TaTPUOTa CBOEH CTPaHBI.

Paspemmre eme pa3 BelpazuTh Bawm, Belaromemycss y4eHOMY,
MIPEKPAcCHOMY TeIarory, 3aMevaTeIbHOMY YEIOBEKY, HAIlN MCKpPEH-
HUEC MOXKECIaHUA KPEIIKOro 310POBbs, TBOPUYECCKUX YCIIEXOB, 00JIBIIIO-
IO JJUYHOTO CYACTHS.

Hopap BanumBuian

ABtanauia TBamupeanase
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ESTEEMED PROFESSOR TAMAZ
S. VASHAKMADZE

Yusuf Fuat Giilver*

ABSTRACT. A life is not long enough to understand the
“truth” wholly. The whole understanding of the truth needs
either finite number of researchers having infinite lives or
infinite number of researchers having finite lives. Having
limited lives in this world constrains us to the second type of
lives: infinite number of researchers in the way of truth.
Among them some are great ones. For me the ones working
timeless, the ones having great enthusiasms, the ones trying to
realize their dreams, the ones who know what they don’t
know, the ones searching not only deeply but also widely. I am
glad to collaborate with such kind of true researcher and follow
his lectures in a period of about one year.

! PhD Student, Mathematics Department of Iv. Javakhishvili Tbilisi State
University (TSU);

Researcher ,TSU I. Vekua Institute of Applied Mathematics;

Mechanical Engineer, MSc from TOBB University of Economics and
Technology, ANKARA.
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KIYMETLI PROFESOR TAMAZ S.
VASHAKMADZE
Yusuf Fuat Guilver!

OZET. Yasam hakikati tam olarak idrak etmek icin yeterli
uzunlukta degildir. Hakikatin tam anlagilmasi ya sonsuz
Oomiirlii sonlu sayida aragtirmaci ya da sonsuz sayida sonlu
Omiirlii aragtirmaci gerektirmektedir. Bu diinyada sonlu omiir
sahibi olmak bizi ikinci tipte yasamla smirlandirmaktadir:
hakikatin pesinde sonsuz sayida arastirmaci. Bunlar arasinda
bazilar1 uludur. Bana gore, zamani diisiinmeden ¢alisanlar,
bliylik sevk sahibi olanlar, hayallerini gergeklestirmeye
calisanlar, neyi bilmedigini bilenler, sadece derinlemesine degil
ayn1 zamanda genislemesine de arastirma yapanlar. Boyle
dogru bir arastirmac ile yaklasik bir senedir ortak arastirma
yaptigim ve Onun derslerini takip ettigim i¢in bahtiyarim.

! Doktora Ogrencisi, iv. Javakhisvili Tiflis Deviet Universitesi (TSU),
Matematik B.;

Arastirmaci, TSU i. Vekua Uygulamali Matematik Enstitiisi;
Makine Miihendisi, Mastir Mezunu, TOBB ETU, ANKARA.
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ITPABOTA BBI3BIBAET JOBEPHUE

boratasi mepepbiBHAs NEATEIBLHOCTD
mpod. Tamaza Bamakmanse mo3BosseT, co
BCEMH BEXaMH Pa3BUTHUS HAYKH, PETPOCIIe-
KTHBHO B3TJIIHYTh HAa TBOYECKHH TyTh
ABTOPAa MHOTHX HAYUYHBIX TPYJIOB.

Cpenu HUX cpa3y K€ cledyeT OTMe-
TUTH JIBA SIBJICHUSI B HayKe - BBIXOJ Mororpaduu B 3apy6e>KH0H
MeYaTH Ha aHJIMHCKOM SI3bIKE, BHICOKO OLICHEHHON MHUPOBON Hayd-
HOM cpemoit  (1999r. wu, wHemaBno, 2010r. mepeusnaHHOM
BTOpUYHO!).

ChopmynupoBaB npodIeMy €IUHOTO IMPEICTABICHUS HEIpe-
PBIBHOH cpenbl K SBJICHHSAM B JKHIKOW, TAa30BOW OOBIYHOW M
IJIJA3MEHHOM M TBEPAON Cpellax, MOJENb M03BOJISIET KAK YACTHHIE
cllydyal OIIMCAaTh W3BECTHbIC HEJIMHEHHBIC IUIA3MEHHBIC SIBICHUS
(ypaBuenus tumna Kamomuea-lleTBuamBuim B TBEpIbIX Tejlax),
yZapHbIE BOJIHBI B CEYCHUH (X, ), TP (PUKCUPOBAHHOM BPEMEHH, B
TBEPJOM U IJIA3MEHHOU Cpeliax.

[Ipodeccop Tamasz Bamakmaze TmaTensHO 0OCYAMI CO MHOM
BOMPOC MyOIHMKAIIMKU TIOCIIEHETO pe3yibTaTa BIEpPBbIC B PEIAKTH-
pyeMoM MHOK peciyOiaukanckom skypaaite (Journal of the
Georgian Geophysical Society, 2005, vol. 9A, 118-120). 3amxaua
Obula MacCTepCKH WM pas3pelleHa U M3JI0KeHa OyKBaJIBHO Ha 2-X
cTpanmmax!

Spkas omapéHHas TUYHOCTH, Tama3 Bamakmanse ocraBisieT
HEUW3TJIaIMMOe BIIEYATICHHE MPU KAXKJOW BTpeue: OecrolaJHbIH,
0ECKOMIIPOMHUCCHBIN B MPUHLUUIIMAIBHBIX BOIPOCAaX, MOJIHBIH IOMO-
pa ¥ MATKOMW, OYapOBBIBAET ayJIUTOPHUIO U COOECeAHNKA TITyOHMHON
HAYYHBIX MTO3HAHUH, IUPOKOW MPOCBEIIEHHOCTHIO B chepe My3bl-
KH, TI033HH, HCKYCCTBA...
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DTa MHOTOTPaHHOCTh, I OBl Ja)ke CKazaj, MHOTOKOMIIO-
HEHTHOCTh, HaTyphl Tama3a Barakmas3e BbUIMBAETCS B TIPUCYIILYIO
TOJIBKO €My 0co0yto MyapocTh. VIMeHHO 3TOT ¢eHOMEH Tamasa
Bamakmazze mo3Bonui eMmy oOHapyKuTh omnoOKy GoHa Kapmana u
nprisiaeBmeMy e€ akan. Jlammay u Omectsine pa3pemuTh 3agady,
nocrapiicHHyt0 TpycaemioM. OTOT pe3ylbTaT, HECOMHEHHO,
BOUIET B 30JI0TOM (POHI MUPOBOI HAYKH.

[IpaBoTa BBI3BIBACT JOBEpHE. DTO - TJIABHOE KAaueCTBO B
(dhenomene Tamaza Bamakman3e.

Amnsop I'Besiecuann

Tnanvui Hayunoii Compyonux Uncmumyma
Teogusuxu um M Hoous
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POCCHUHCKAS AKAJTEMUS HAYK
NHCTUTYT ABTOMATHU3ALIUN
IMPOEKTUPOBAHUA

Axagemuk O.M.
BEJIOLIEPKOBCKMIA

co3zaTens u qupekrop Muctutyra
aBTOMaTHU3allUK IPOEKTUPOBAHUS,
B 1962-1987 pexrop MOTU

Tounucu-8, np. Pycrasenu 52
[Ipesunenty AxageMun HayK
akanemuky A.H. TABXEJIM/3E

I'my6okoyBaxkaembrii Ansoept Hukudoposwuy,

WNHcTuTyT aBTOMaTH3alMK MpoeKTHUpoBaHus U OTaeneHue
MH(POPMATHUKH, BBIYMCIMTEIbHON TEXHUKH M aBTOMAaTH3aIMH
Poccuiickoit AxagemMuu HayK MOAJIEPKUBAIOT KaHAUIATYPY
OJTHOTO U3 KPYNHEHIINX YYEHBIX B 00JaCTH BBIUMCIUTEIBHON
MaTEMaTHK{, MEXaHUKH TBEPAOrO Tela M MaTeMAaTHYECKOTO
MozenupoBanus npopeccopa BAIITAKMA/I3E Tamaza Cepre-
€BHYa 10 BbIOOPY B WIEHBI-KOPPECTIOHIEHTHl AKaJeMUN HAyK
['py3un, 1OCTOMHO MOAAEPKUBAIOIIETO TPAAULUN 3HAMEHUTON
IPY3UHCKON MaTeMaTU4YeCKOM IMKoJIbl MycxenumBuinn-Bekya.

C npodeccopom Barmrakmanze Mbl TECHO COTpYAHHYAEM
6onee 20 net, Koraa oH no pekoMenaanuu akaa. M.H. Bekya
OBIT HA3HAYEH 3amecTuTesneM mpencenatens OpraHu3anyioH-
Horo Komurera VI Mexaynapoanoro konrpecca: «Hucnen-
HbIE METOJbl MEXaHUKH CIUIOIIHOM cpenpl», a B 1981 1. —
nokropantoM MOTU.
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I'myboka M MHOrorpaHHa Hay4yHas M OOILECTBEHHas
nesitebHOCTh podeccopa T.C. Bamakmas3e.

B 00nactu BRIYMCIUTEIHHON MaTEMATHKH MTOJTyYSHHBIE UM
pEe3yJIbTaThl, 10 MHEHHIO YKCIIEPTOB, B TOM 4Hcie U bemiMana,
0000IIAI0T U YTOYHSIOT PsiJl COOTBETCTBYIOIIMX KIACCHUYECKHX
pesyibratoB  Komtarma, Mukenagze, MuxauHa, Youma,
Xenpuuu, Mapuyka, Illpenepa, yrnaca, Peudopma u np. mo
UCCIICIOBAaHUIO U NPUOJIMKEHHOMY DPELICHUI0O M YHUCICHHOU
peanu3ay KpaeBbIX 3ajad, Xapakrepusyrommxcs dhdexrom
IIOTPAaHUYHOTO CJIOSL.

B obnactu mexanuku aedopMupyemMoro TBEpIOro Telna
npodeccopom T.C. Bamakmansze co3gaHa MaTeMaTHYECKH
CTporas TeOpusl aHU30TPOIHBIX HEOAHOPOIHBIX INHAMUYECKUX
TEPMO-BA3KO-ITbE30 YIPYIMX TOHKOCTEHHBIX MYJIBTHUCTPYKTYD
IIEPEMEHHON TOJIIMHBL. B ynpyrom cirydae oHa JaeT BO3MO-
KHOCTb OOOCHOBBIBATb M €IWHBIM IPUEMOM HOCTPOMUTH
IIMPOKO U3BECTHBIE B JUTEPATYpEe YTOUHEHHBIE TEOPUH (B TOM
gucne Kupxroda-Jlssa, pon Kapmana, Peliccuepa-Muninna,
Cespne-I'onpaenseiizepa, Bammny-Xemmnrepa, @urorre,
JlykaceBuua, I'mpkmana-bupa u nap.). B wuzgelinom mnnane
pa3paboTaHHBI METOJ PAaBHOCWIEH IHPOPBIBY, CAEIAHHOMY
OpHCTOM X7aHAM B JI0Ka3aTEIbCTBE HECOCTOSTEIBHOCTH
KoHIenuuii Dinepa-bepHymiy, 1 B HE0OXOAUMOCTH MOCTPO-
€HUs JBYMEPHBIX Monened u peanusoBaHHbIx C. XXepwmen,
Jlarpanxem u HaBbe. B 3T0i1 cBsI3M BO3HMKaeT HEOOXOMMOCTD
UCCIIeIOBaHMsI (@ TakXe IOCTPOCHUS HOBBIX) JBYMEPHBIX
MOJEJIeW YNPYruX IUIACTUH, COJEp KAIlMX PETYJSIPHBIA IIpO-
nece. JUig Takux MOJENIEH aBTOPOM MCCIIEIOBAHBI BOIIPOCHI
OJIHO3HAYHOM pa3pelIUMOCTH, OLCHKH IOTPEIIHOCTH, aIrOpu-
TMbI HaXOXAEHUS TPUOIMKEHHOTO PEIIeHus], €r0 CXOAMMOCTH
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K ToyHOMY. COOTBETCTBYIOIIMI MaTepuai psaja ¢ CyIIEeCTBEH-
HBIMH 0000IIEHUAMHU, Pa3padOTaHHBIMU U YHCIEHHO peasin30-
BaHHBIMM MM K€ aJlTOPUTMAMM pacdeTa Kjlacca 3a/ad TEOPUU
yIpyrocTu usjaoxeHsl B Monorpaduu «The Theory of Aniso-
tropic Elastic Plates» u ona onyonukoBana «Kluwer Academ.
Publ.» B 1999 roxy, uro camo no cebe cunTar HEOpIUHAPHBIM
SBICHUEM H 3HAYMTEIbHOW T00€M0i  BBINICYMOMSIHYTOU
IIKOJIBI. 3aMETHM TaKKe, YTO CO3/IaHHOE M Pa3BUTOE aBTOPOM
10 MOJICIMPOBAHUIO, aHAJIN3Y U MPOECKTUPOBAHUIO COCTABHBIX
MaKpOCTPYKTYp KaueCTBEHHO MPEBOCXOAUT JOCTHIKEHUS yye-
HBIX BEIyIIMX CTpaH B TOM 4HCIe OOUICHpPU3HAHHON
¢bpanmysckori mkonbl  JImonca-Cesapie. [lanee, Onaromaps
HAJIMYUIO TPEThEW IJaBbl 3TOW MOHOTpapHUHU YYTEHBI IOXKe-
naHus akagemuka KpbuioBa, BbICKa3aHHBIE HM B KOHIIE
IIPEIMCIIOBUS IEPBOTO U3/IaHUS KHUTH akajeMuka Mycxenumi-
BUIM «HekoTopble OCHOBHBIE 3a/1a4l MaTEMATUYECKON TEOPUU
YIIPYTOCTHY.

B obGmactu MaTemMaTHuecKoro MoOJEIMpPOBAaHUS CO3AAHBI U
00OCHOBaHbI HOBBIE IPOCTPAHCTBEHHbIE MOJEIN B Ccilydae
AHU30TPOMHBIX HEOJHOPOJIHBIX MOPOYNPYTUX CPel, OTKYyJa, B
YaCTHOCTH, ClieAyeT W HeJNHWHeWHas cuctema audgepeHnu-
aJIbHBIX YPaBHEHUI TEOpUM YNPYrocTd M co3paHHas M. buo
(M. Biot) HenuHeliHbIC MOACTH ISt TOPOYIPYTHX H30TPOITHBIX
cpen. Cnenyer oTMeTHTb, yTO MeToa buo HempuroneH naxe
JUIE TIOCTPOGHMS MOJENM B cilydae ciad0 aHH30TPOIHBIX
aHU30TPONHBIX Nopoynpyrux cpex. Ilpu orcyrcrBum xe
IIOPUCTOCTH, YPAaBHEHUSI BHO paBHOCWIBHBI TUHEHHON TEOPUU
YIPYTOCTH B CIy4ae U30TPOIHBIX TEIN.

K a70if jxe 061acTH OTHOCHTCS JTOCTHXKEHHUE Ipodeccopa
T.C. Bamakmanze mnpu H3y4EeHUH HU3BECTHOM MPOOIEMBI
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Tpycnenna o ¢usudyeckom cmbicie cucreMbl Gon Kapmana,
UTpaIolell CYIIECTBEHHYIO pOJIb KaK B TEOPUH YIPYTUX
IUIACTUH C KOHEYHBIMU TpOrudaMu, TaKk U B HEIMHEWHOM
ananmuse. [Ipodeccop T.C. Bamakmanze penrui 3Ty npooiemy:
OH TIOCTPOWJI KJIACC HENMHEWHBIX JIWHAMUYECKUX MOJIenei
(MOIITHOCTH KOHTHHYYM) B CIy4ae aHHU30TPOMHBIX MOPYIPYTHX
IJIACTUH (TIEPEMEHOW TOJIIMHBI), UMEIOITUN YeTKUH (u3ndec-
KU CcMBICT — Kjacc (opMHpyeTcs HEMOCPEACTBEHHO W3
HUCXOJTHOW TPEXMEPHOW MOJEIM ITYTEM IPOCTHIX BBIKIAIOK,
BXOJIAIIIME K€ HEH3BECTHBbIC BEIWYHHBI CYTh YCPEIHEHHBIC
BJIOJIb TOJIIIMHBI KOMIIOHEHTHI BEKTOpAa CMEIEHUS, HelMHe-
WHBIC aHAJIOTU YCUJINH, IIepePe3bIBAIOIINX CHII, U3TUOAIOIINX U
KpyTAIIUX MOMEHTOB. M3 3TOro kiacca i 3aqad CTaTUKH B
Cllydae U30TPOIHBIX IIACTHH MOCTOSHHON TOJIIHBI BHIOOPOM
napamerpa cienyer cucremMa (o Kapmana, sBisrommasics
OJTHOM M3 BO3MOKHBIX B KJIacce AOMYCTUMBIX MOJAEIEH.

Baxxnocth pa3zpaboTku MeTo/a MOCTPOCHUS HeCTaI[MOHa-
PHBIX (IBYMEpPHBIX TIO TIPOCTPAHCTBEHHOW KOOPIMHATE)
Mojieniell BBeJIeHHOTo B mpakTuky npodeccopom T.C. Barmmak-
MaJ3e¢ OUeBHJHA, TaK KaK BBIBOJI COOTBETCTBYIOIIMX ypaBHE-
HHU TOCPEICTBOM H3BECTHBIX METOJIOB TEOPETUUYECKOU
¢uzukn (cp. Jlanmay, Jlunmmumn «Teopus ympyroct), wiu
uHxeHepHbiMu MeToaamu (cp. CounHenust ¢pon Kapmana mnm
Tumomenko, BoiHoBcku-Kpurep «llmactuaku, 0007049Km»),
Ha Hall B3TJIS, HE TPEICTABISETCS BO3MOXHBIM B CUJY HE
OUYEBUIHOCTH M HEOJTHO3HAYHOCTH OMpEENICHHUs psia HeoOXo-
JTUMBIX HEJOCTAIONINX HHEPIIMOHHBIX CHJI. [IpHBeIeHHBIN pH-
Mep elle OJHO JI0Ka3aTeIbCTBO TIyOOYaMINero B3auMOJEHCT-
BUS MAaTEMATHKU U MEXaHUKHU.
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OTMeTHM TakXke HEKOTOpble acHeKThl OOIIECTBEHHOM
nesitenpHOCTH Tpodeccopa T.C. Bamakmamze. B Tedenun
MocjieIHuX 15 7eT OoH mnpuHUMAl aKTHUBHOE Yy4yacTHEe B
MEXIYHAPOAHBIX KOH(MEpEeHIMsIX, MOCBALIEHHBIX MUXIIHHY,
MycxenumBuiu, Bekya, BopoBuuy, Hukonbckomy, AmbGapiry-
MsaHYy, ®OMEHKO, KOTOpbI€ BBICOKO LIEHWIM W IEHAT HAy4YHOE
HacneactBo mpodeccopa T.C. Bamakmamze. Cuurtaro, 4TO
MOJIE3HBIMU ObUTM U Halu BCTpeud B TamkeHte u MockBe Ha
PYCCKO-SIMOHCKUX MEXIYHAPOJHBIX CHUMIIO3UYMax IO BBIUU-
CIIUTEIBHOW MEXaHUKE KHUAKOCTH, TAE 3aKa3Hble JOKJIAJbI
npodeccopa T.C. Bamakmanze ObLIH BBICTYIIAHBI C OOJIBIIUM
HUHTEPECOM.

Ham kaxkercs oueHb IIEHHBIMU €TO JOJITOCPOYHBIE KOMa-
HIUpOBKU B HayuHble LeHTpbl CIIA u TecHble Hay4HbBIE
KOHTAaKThl C TaKUMHU YYCHbIMM Kak [uiabOept, AHTMaH,
babymika, Yenr u nip.

Bmecto BeIBOJa MHE XOTENOCh ObI TOHATH U OOBSCHUTH
cebe penomen npodeccopa T.C. Bamakmanze. U 3meck Ha ym
npuxoasat cnoBa JlaBuma I'mnpbepra: «DakTUUECKH IS
YCIICHTHOTO W3YYEeHHs] OCHOB HayKH HEOOXOAMMO TIyOoKoe
MMOHUMAaHUE €€ CIEIUaTbHBIX Pa3/IesioB. 3aJ0XKUTh HaJICKHBIN
(GbyHIIaMeHT 3[aHusl CIIOCOOEH JHUIIb TOT apXUTEKTOP, KOTOPO-
My BO BceM 00BbEME M BO BCEX IMOJPOOHOCTSIX M3BECTHO €ro
npenHasHaueHue». [lo-BuauMomy 3Tu cioBa Haubosiee MOJHO
pPacKphIBalOT TIIyOWHY, IIUPOTY pa3Maxa U HEOOBIYAHOCTH
TBOpueckoro (enomena mpocdeccopa Bamakmanze Tamaza
CepreeBuya.

Axademux
Ouner besonepkoBckuii
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&ebhmzo, 04 og60bo, 1997

Pecnyonuxa I’ pysus, Tounucu
Pycmasenu 52
Ipe3uouym Axademuu Hayk —

[lonnepxxuBaro  u30paHue B  YJIEHBI-KOPPECIOHEHTHI
Axkanemun Hayk ['py3um Bblgaromierocst YueHHoro Tamasa
CepreeBnua Bamakmansze — JTOCTOHHO HOJAEPKUBAIOIIETO
Tpaguuuu 3HameHuTou I'pysnnckoit Matematnyeckon LIkounst
MycxemumBunu-Bekya-Kynpanze. Ero Bknax B mocrpoeHue
TEOPUH IUIACTHUH 3aCIIYKUJI MUPOBOE IIPU3HAHUE.

Hevcmeumenvuuii unien PAH Bopoeuu
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OT3bIB oddunmansHOro pereH3eHTa
WHOCTpAaHHOTO ujeHa HanuonaneHOM
akanemuu ae Jlupuen C.I'. Muxiud Ha
monorpadpuio  T.C. BAIIAKMAJI3E
«HexoTopbie BOIIPOCHI MaTEMAaTUYECKOU
TEOPUHU aHU3OTPOITHBIX YIPYTUX
IUIACTUHY

OcHOBHOE coJliep)KaHHe MOHOIpa-
¢un 3aKioyaeTcs B IOCTPOSHUM MAaTEeMAaTHYECKHX MOJETeH
YIPYIUX IUIACTHH U UCCIIEJOBAHUY 3TUX MOJIENIEH.

Bo BBeneHnn aBTOp CTAaBUT mepen coOoi 3amady: CTPOUTH
MaTeMaTHYeCKUe MOJIENM TOHKUX YHPYTUX IUIACTHH, UCXOAS
HE W3 JIOTOJHUTEIBHBIX TUIIOTE3 — OHU HE BCErJa MOIAI0TCS
JOCTaTOYHOM MPOBEPKE U HE BCET/1a JJOCTOBEPHBI — a U3 OOIINUX
TPEXMEPHBIX YpPaBHEHUI TEOPUHU YIPYTOCTH; IOMOTHHUTEIHHO
CTaBUTCS BOMNpPOC 00 OLEHKE MOTPELIHOCTH Iepexoja oOT
TPEXMEPHOM 3a/1a4¥ K JIBYXMEPHOM.

Pemenne rmocraBieHHOE TakuM o00pa3oM 3adaud U
MOCBAIIACTCS peleH3upyeMast padora.

B §1 chopmynupoBansl nuddepeHnnanbable ypaBHEHUS U
KpaeBble yCJIOBUSI TPEXMEPHOU TEOPHH YIPYTOCTH U YKa3aHBI
JIB€ TPYMIIBI METOAOB, C IOMOIIBI0 KOTOPHIX MOXKHO MOJy4aTh
MaTeMaTHYECKUE MOJICIA TOHKUX YIPYTHX IJIACTHUH: a)METOIBI
OCHOBAHHBIE Ha JOMOJHUTENBHBIX TOMYIIECHUAX (PU3MUECKOrOo
WU TEOMETPUUYECKOTO Xapakrepa; 0) MeTOAbl, COAepIKaIlue
PETYJSpHBIA MpoLecc MU3y4yeHHs TPEXMEPHOM 3alauu TEOpUH
VIIPYTOCTH C TIOMOIINBIO TIOCIEIOBATEIEHOCTH JIBYMEPHBIX
3aau.
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http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B0%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F_%D0%B4%D0%B5%D0%B8_%D0%9B%D0%B8%D0%BD%D1%87%D0%B5%D0%B8

B §2 mnepeuuncnen psg aBTOpPOB, KOTOpPbBIE, HCIOIb3Ys
ACUMITOTUYECKHE METO/IbI MOJIYYatoT YPaBHEHHUS /IS IIJIACTHH
U IUIUT U3 OOpallleHus K JONOJIHUTENbHBIM runore3aM. [lanee
aBTOp, UCXOMS U3 YPAaBHEHHMM TPEXMEPHOM TECOPUU YIPYTOCTH
U HCHOJb3Yysl NOCTPOCHHBIE MM «TOYHbBIC HEJIOKAIbHBIC IIpe-
JICTaBJICHUSI OCHOBHBIX XapaKTEPUCTHK HAIPsHKEHHO-AedopMu-
POBAHHOTO COCTOSIHHSI YNPYIHX IUIACTUH», pa3paboTal METOoA
MOCTPOCHHSI YTOUYHEHHBIX MOjEJel Tpymmbl: a) 6e3 mpume-
HeHMsI 0coObIX rumote3. Ilpu 3ToM 11 «BEKTOpa-HEBS3KUY,
XapaKTEepU3yIOIIEr0o TOYHOCTh ABYMEPHOW MOJENH, HaieHO
AQHAJINTUYECKOE BBIPAKEHUE, IO3BOJAIOIIEE [aTh OLICHKY
HOPMBI 3TOrO0 BEKTOpa W, CJIEA0BATENbHO, OLEHKY TOUYHOCTH
IBYMEpHOU MoJenu. Takue OLeHKH U IIPU TOM B psAJIE CIy4dacB
HeyJIydlliaembie mojiydeHsl B §5. OnucaHHBIN 37€Ch MpUEM
IIPUMEHSIETCA K IUIACTMHAM M30TPOIIHBIM M aHU30TPOIIHBIM IIPU
JIMHEWHBIX W HEJIMHEWHBIX YPaBHEHHUAX TPEXMEPHOM TEOpUHU
YIPYTOCTH, K HEOAHOPOJHBIM IUIACTUHAM M K IIaCTUHAM
nepeMeHHON TommuHb! (§§3, 4), a Takke K HeCTallMOHAPHBIM
3agauam (§3). IlokazaHo Taxxe, YTO TOT K€ METOJ MO3BOJISET
MOJIYUYUTh PAJ WU3BECTHBIX MOJIEIEH yNpyrux IUTACTHH, JUIS
KOTOpBIX, KaK M JJI1 HOBBIX MOJEJIEH, MOJY4YarOTCs OLIEHKH
norpemHocTy  nepexoga. CymecTBEHHO, 4YTO JUIsl 3THUX
MIOTPEIIHOCTEN MOJIYUYEHBI U OLICHKH CHU3Y.

B §6 wuccnenyrorcs mnoctpoennsie W.H. Bekya
MaTeMaTHYeCKUe MOJIeNM TOHKUX YHPYrux miaactuH. OOmmii
MPUEM TOCTPOEHUS TaKMX MOJENEH COCTOUT B Pa3IOKEHUH
pELIEHNs COOTBETCTBYIOLIEH TPEXMEPHOM 3ajayd B pAl IO
MOJIHOM cucTteMe (QYHKIUH OT MEPEMEHHOH Z; MPUMEHsSISI TOT
WIM WHOW TPOEKIMOHHBI METOJl, MOXHO TMOJYy4UTh Oecko-
HEYHYIO CHCTEMY JBYMEpHbIX Iu(depeHInaTIbHbIX 3a/1a4.
Ecnu Ty cucremy ypes3aTb, TO MOXHO IOJYYUTh MPUOIH-
)KeHHoe pemienue s minactudel, WM.H. Bekya npenmoxun
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UCIIOJIb30BaTh pa3liOKeHUE M0 MojauHoMaMm Jlexanapa oOT
aprymeHTa z/N; COOTBETCTBYIOIIAsh MOJIENIb HCCIIEIOBaHA B
padore T.C. Bamakmanze. Ilpenmonaras, dro penieHue
TPEXMEPHOH 3a/la4 €AWHCTBEHHO U YTO KOA(PPHUIMEHTHI €ro
pasnoxkeHusi 1mo nonuHomaMm JlexxkaHapa NPUHAMICKHUT MPO-
CTPaHCTBY Wp2+“(a20, p>/), aBTOp TMOJYy4YaeT OLEHKY
OCTaTOYHOTO YJeHa YIOMSHYTOTO psiaa

1+2a

|RN| =< Ca,pM2+a,pN_Th2+apN’ PN — 0

M

wrzp = ess[;c,up‘

o5, 3)<D

Uj — COCTaBIISIFOLIIME BEKTOPA CMEIICHUI.

B §7 crtpoutcs eme ogHa mMojens ynpyrux miactul. Ee
CYUIHOCTh 3aKJIIOUAETCS B TOM, YTO JUIsl MOJY4YEeHUS MPUOIHU-
KEHHOTO PELICHHS JOCTaTOYHO OOpaTHUTh HEKOTOPBIA JByMe-
pHBIN T QepeHnanbHbI onepatop (IpU pa3IuyUM MPaBbIX
yacTei) M pas, re Yuciao M 3aBUCUT OT XKeJIaeMOW TOYHOCTH
IPUOITHKEHHUS.

B §8 paccmarpuBaetcs TpexmepHas 3amava A 1moyoe-
CKOHEYHOTO LWIMHIpa. Jlomyckasi, 4TO HampspKEHUs pasiia-
raroTcsi B psAApl MO MoJMHOMam Jlareppa, aBTOp moOJy4yaeT
OECKOHEUHYI0 CHCTEMY JBYMEpHBIX AH(QepeHnanbHbIX
YpPaBHEHUH C COOTBETCTBYIOIIMMM KpPAEBBIMU YCIOBHUSIMHU.
Jloka3pIBaeTcs TEOpEMa O CXOJUMOCTU YPE3aHHOW CHCTEMBI.
Jloka3zaTenbcTBO TpeOyeT HEKOTOPBIX YCHUJIEHHBIX JOMYLIEHUI
O CXOJMMOCTH HAa3BaHHBIX BBIIIE pPAJOB IO IOJWHOHAM
Jlareppa. 3nmech ke Jaercsd NPWIOKEHUE psAla pe3yJbTaToB
883-7 1 x ApyrUM HEKOTOPBIM (OoJIee OOLTMM) 3a/1a4aM TEOPUU
YIPYTOCTH.

[Tepexonum k ouenke pa6otel T.C. Bamrakmamze. Ona
COJIEP’KUT JIBa NPUHLMIIMAIBHO HOBBIX pe3yabTaTa: 1) ans
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VOPYTUX IUJIACTUH pa3paboTaH OOIIMKA METOA TOCTPOCHHS
MaTeMaTHYECKUX MOJeNei, OCHOBaHHBI Ha MCIIOJIb30BAaHUH
COOTBETCTBYIOIIUX 3a/lad TEOPUH YIPYTrOCTH (B TpeXMEpPHOU
MOCTAHOBKE) M HE TPEOYIOUIM MPUBJICUCHHS KaKuX ObI TO HU
ObUIO JOMOJIHUTENbHBIX (U3MUECKUX WM TE€OMETPUUYECKUX
TUIOTE3; 2) JaHa OIEHKa, BOOOIIE TOBOpPs, HEylydllaemas,
MOTPEIIHOCTH YIOMSIHYyTOro Meroa. Ilpu aTom nokaszaHo, 4to
P KIIACCHYECKUX MOJENEH MOXKET OBITh MOJyuYeH METOJIOM
aBTOpa, a OTCIOJ]a Cpa3y BBITEKACT OIEHKU MOTPelIHOCTen
Ha3BaHHBIX MOJENEW. DTU pe3ynbTaThl OINpPEAEIAI0T HOBOE
HampaBlieHHE B MaTEeMAaTUYECKON TEOpHUU YIPYroCTH: Ha TOM
e MyTH MOXHO, B YAaCTHOM, MO-HOBOMY TOCTPOHTH TEOPHIO
YIPYTUX 000JI0UEK.

B menom monorpadus T.C. Bamakmanse mnpencraBisieT
co00if 3HAUUTEIBHOE W BAXKHOE HAay4YHOE HCCIECIOBaHHE W, B
9TOM CBA3M, €€ MyOJIMKallHsl BECbMa JKeJlaTebHa.
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OT3bIB obdunuansHOTO

pelienseHTa akagemuka PAH
A.T. ®omeHKo Ha
MOHOTpaduro

T.C. BAIIAKMA/I3E
«HekoTropsie BOIIPOCHI
MaTeMaTHYECKOU TEOPUHU
AHU3OTPOIHBIX YIPYTUX
IIJTACTUH»

A% S

MoHorpadus MoCBsIIEHa UCCIETOBAHHUIO TPOOIIEM, CBA3aH-
HBIX C CO3/IaHUEM MATEMaTUYECKOW TEOpUH YIPYrUX IIACTHH.

B npobneme mnoctpoeHus TeOpUH IUIACTMH M 00OJOYEK
LEHTPAJbHOE MECTO 3aHMMAJO W 3aHUMAET OOOCHOBaHUE
mpolecca nepexoja oT TPEXMEPHBIX 3a/lad TEOPUU YIPYTOCTH
(MCXOJHBIX) K IBYMEPHBIM 3ajjauaM MaTeMaTU4ecKoil (hu3MKH.
Jlia perienust 3Toi nmpobiieMsl, HaunHas ¢ padbot C. XKepmeH u
Jlarpanxa, ObLTIO TPEIOKEHO MHOXKECTBO IMOAXO0/I0B, OCHOBY
KOTOPBIX COCTaBJISUIM T€ WIM HMHBIE YIPOIIAIOIINAE T'MIIOTE3BI.
EctecTBeHHO, 4TO 3TO 0OCTOSITETLCTBO IPUBOJWIIO MIPH pacye-
T€ MHOTHX 3aJla4 MPaKTUKU K 3HAYUTEIILHOMY PaCXOKICHHIO
pe3ynabTatoB. B aTON CBsI3M pa3paboTka OOIIMX MaTeMaTH-
YEeCKUX MPHUHIMIIOB CBOOOJHBIX OT TaKOTro poja JOMYIIEHUH,
SIBJIIETCS. 3HAYUTENIBHON M aKTyaJIbHOU MpoOIeMOi, TOCKOIbKY
BO3MOKEH BBIOOp ONTHMAIbHON MaTeMaTHYECKOM MoJenu H
MIPOBEJICHUE CPAaBHUTEIBHOTO aHAJIN3a U3BECTHBIX TEOPUH.

besycnoBHO, B 00651aCTH MaTeMaTH4eCKOW TEOPUU YIPYTo-
CTM HMEIOTCA 3HAYUTENbHbIE JOCTHXKEHHS. Bmecrte ¢ Tem
MpoOJIeMbl TIOCTPOEHUS: a) YTOUHEHHBIX TEOpUI IUIaCTUH M
o0oJiouek 0e3 TUIOTe3 ¢ yKa3aHWEM TOYHOCTH MPUOJIMKEHUS
0) peryJsipHBIX CXOJSIIMXCS MPOLIECCOB PELICHUS HCXOIHBIX
3a/la4 ¢ TIOMOIIbIO MOCJIE0BATEIbHOCTH ABYMEPHBIX 33734 C
BO3MOXHOHM OLICHKOW MOTPEIIHOCTH MEepPEeXoaa A0 MOCIEIHETO
BPEMEHH OCTaBAJINCh MAJIOUCCIIEIOBAaHHBIMHU.
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Bonpocel, cBsi3aHHBIE C MOCTPOEHUEM YTOYHEHHBIX TEO-
puil MIacTUH U 000JI0ueK, 06€3 MPEANOI0KEHHS YIPOIIAIOIINX
rUroTe3 Ha 0a3e OrpaHMYCHHUH JIOMYCKAIOMIUX TOYHYIO
MaTeMaTHYeCKyI0 (OpPMYIUPOBKY B TEPMHUHAX TEOpPHU (YHK-
LU, BepBble OBLUIM IMOCTABJICHBI U HUCCIIENOBAHbI B TpyJax
¢panmy3ckux maremaTukoB (cMm. Hamp. D.Cespne, [1.Padbe:
«Ypasuenue Kapmana». M., Mwup, Mexanuka. Hosoe B
3apyoOexxHor Hayke, 1983). PesynabTaThl 3THX aBTOPOB XOTS U
cunTaroTcs  (YHIAMEHTAIBHBIMH Ha MyTH O00OCHOBAaHHUS
COOTBETCTBYIOILIUX MOJIEJIEH, OJTHAKO JJIsi MOTPEIIHOCTH Iepe-
X0Jla OHHM JAIOT OLICHKH JIHIIb aCUMITOTHYECKOTO XapakTepa,
TaKk KaK BEKTOp HEBS3KAa, XapaKTEePU3YIOIIMNA NpuOIMKEeHUE
HCXOJHOW 3aJjauy MOJIENbIO MPEACTABIEH B BUJIE OCTaTOYHOTO
YJieHa aCHUMIITOTHYECKOro, BOOOIE TOBOPSA, PaCcXOJSLIErocs
psana. Jlaiee, mpeqIOKEHHBIE B O3TUX TPYyAaxX CIOCOOBI
IIOCTPOECHUSI COOTBETCTBYIOT YK€ M3BECTHBIM TEM HWJIM HHBIM
MoOJeNsM, T.e. HE Jaercs MaTeMaTH4ecKh OOOCHOBAHHOE
¢bopManbHOE TpaBWIIO, E€AMHOE JUIsl TOCTPOEHUS KaKIoM
MOJIETH TaHHOTO KJ1acca.

B HampaBneHMM TIOCTPOEHUS pPETYJSAPHBIX IPOLIECCOB
pelIeHns UCXOJHBIX 33/1a4 C MOMOIIBIO0 MOCIEA0BATEIbHOCTH
JBYMEpHBIX 3a7ad B clydyae OO0OJOUEYHBIX YIPYTUX Tel
cienyer orMeTuth MoHorpaduio M.H. Bekya «Hekoropsie
oOuire MeTobl MOCTPOCHHUS PAa3IMYHBIX BAPHAHTOB TEOPHUU
oOonouexk». M., Hayka, 1982 (anramiickuii mepeBoj u3JaT.
Jlourman, 1985). Ona mocBsileHa MOCTPOEHUIO HENPOTHUBO-
peurBOi TEOPUHU TUIACTUH U 000JIOUEK C TOUKH 3PEHHS] TEOPUU
muddepeHIMaTbHBIX  ypaBHeHHM (MeTon Bekya sBisiercs
JOCTaTOYHO YHMBEPCAJIbHBIM M YAOOHBIM MPHEMOM B Kjlacce
MPSIMBIX METOJIOB MaTEMaTHIECKON (U3UKN).

W3 BblIecKa3aHHOTO CIIEAYeT, YTO CO3/1aHHWE MaTeMaTu-
YECKOW TEOpPHM IUIACTUH CBSA3aHO C HCCIEAOBAHHUEM CIENY-
IOIUX TPOOJIEM: a) MOCTPOCHUE YTOUHEHHBIX TEOPHH IJIACTHH
0e3 TpUBIEYCHHUS YMPOMIAIONINX THIOTE3; 0) 00O0CHOBaHHWE
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MPOEKIIMOHHBIX MeTo/0B Bekya-KonropoBnua B kiacce 00-

OOIIEHHBIX (PYHKITUH.

Momnorpadusa T.C. Bamakmanze mnocssineHa HccienoBa-
HUIO 3TUX NPOOJIEM, U B HEW U3JI0KEHBI CIIEYIOIINE OCHOBHbIE
pe3yJbTaThl:

1. IloctpoeHn knacc ABYMEpHBIX Mopenell (Ha3BaHHbIA P
CXEMOH, 3aBHCAILIEH OT NPOU3BOJIBHBIX IIAPaMETPOB) U
TOYHOE IPE/ICTaBIECHUE BEKTOPA-HEBS3KU (B alIlpOKCHU-
Mallu¥ UCXOJHOM 3aJlayu IByMEpHBIMU MojemsiMu). Ob1ee
IpesicTaBlIeHne cxembl Ph 1mo3Bossier myreM BbIOOpa mapa-
METPOB M3 Hee IOJYy4YUTh BCE H3BECTHHIE (B TOM 4HCIE
YTOYHEHHBIE) TEOPUU H3TM0a AHU3OTPOIHBIX HEOTHOPO-
JHBIX IUIACTHH, HEJIUHEWHbIE cucTeMbl Tuna ¢pon Kapmana-
Peiiccuepa, kiaccuueckyro teoputo Kupxroga, 3agauy o6-
OOIIEHHOTO TIOCKOTO HAMPSHKEHHOTO COCTOSIHUS, JHHAMU-
yeckue Monenu Penes-JlemOa 1 T.1., TAK M1 HOBBIE MOIIIHO-
CTH KOHTHHYYMa 3KBUBAJICHTHbIE UM JIByMEPHbBIE MOJIEIIH.

2. TouHbBId BUJI BEKTOPA-HEBSI3KH U PACIPOCTPAHEHHE METO/A
Capno-Hukonbckoro u3 Teopuu KBaJapaTypHbIX (popmyn Ha
KpaeBble 3amaud  AuQQepeHInaTbHbBIX  ypaBHEHUH B
YaCTHBIX IMPOU3BOJHBIX MO3BOJIAIOT IMOJYYUTh HEyJydlla-
eMyl0 (JIOCTH)KHMMYI0) Ha Kiacce (DYHKIMH OLEHKY s
Pa3HOCTH MEXy peleHUsIMU J1I000i Mojienu ux cxemsl Pp
Y UCXOMHOM 3amauyu. Tem cambiM B paboTe mokaszaH (akT
OTPULATENILHOTO COZEpXaHUs, NPUHIUIHAIbHAS CTOPOHA
KOTOpOIO aHAJIOTW4YHA, HalpuMep, OIbITaM HEMELKOIro
dbusuka Xnagau st Kojeomoommxces miactud. [locnennee
3aMeyaHue 00yciaaBiIuBaeT HeOOXOIUMOCTh U3yUEHHS METO-
JIOB NIEPEXO0/A, COJIEPKALINX PETYIISAPHBIE IIPOLECCHI.

3. Pa3BuThlii B MOHOTpaduu MeETOX TOCTPOCHUsT cxembl Pp
M03BOJISIET 00OCHOBAaTh BBOJI: JIaIUlacHaHa OT IMONEPEeYHOU
Harpy3kv M NpOU3BeJeHHs Mporuda Ha Mepepe3bIBAIOLIYI0
CHIly, MHTETPAJIbHOTO IONPAaBOYHOIO ujieHa (0OBICHSIONI-
€ro psAl MapajoKCOB YTOUYHEHHBIX TEOPUH W HAXOMASIIErocs
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B IIpelieax MPUMEHUMOCTU 3TUX TEOpUil) B YCPEAHEHHBIX
I'PaHUYHBIX YCIOBUSX.

. IlpeanoxeHHbIl aBTOPOM METOA Jajl BO3MOXHOCTh OOHa-
PYXHTb OTCYyTCTBUE TU(PEepEeHINATBHOIO OllepaTopa BUAa

Alw, @] = [Aw, @] + [w,ADP] + 2[d,w,d,P],
rmae
[W, (p] = 011W622<D - 2012W012¢ + 022W011(I),

- IJIABHOTO WieHa B cucteMax ¢on Kapmana.
. Hano oGocunoBanue wmetona Bekya. C »3Toil 1emnblo:
MOJIy4eHbl alpUOpHBIE OIEHKW Tuila HepaBeHCTB KopHa,
YCTaHOBJICHBI AMMIPOKCUMHUPYIOIINE TEOPEMbl B KJacce
00001IeHHBIX (QYHKITUH, TaHa OIICHKA NOTPEITHOCTH METO0/1a
U TOKa3zaHa cXoauMocTh mporecca. [loctpoensl sddexTu-
BHBIC aJTOPUTMBI PEIICHUs ype3aHHBIX cucTeM Bekya s
000r0 MPUOIIMKEHHUS.
. I[loctpoena cxopsmiasicss AByMEpHasi MOJEINb, SBIISIOIIASACS
peaiM3anmeil MeTo/1a KOHEYHBIX 3JIEMEHTOB B POCTPAHCTBE
CoboseBa Wzl, KOrma JUIS KakKIOro IICEBAOCIIOS WCIIO-
np3yeTcs cxema Pp.

[Tepexons k obmeit onenke monorpaduu T.C. Bamakma-

J3€, CIIENYeT OTMETHTh, YTO B HEW OCBEIICHBI TAKKE JPYrUe
WHTEPECHBbIE BOMPOCHI; OHA SBIAETCS O€3YCIOBHO OPUTHHAIb-
HBIM W HarJIHBIM TOCOOMEM B HCCIEIOBAaHUM MaTeMaTH-
YECKUX MpoOJeM HEIMHEHHOW MexaHuWKu. B »Toi cBs3u s
BronHe corjgacen ¢ mpod. C.I. MuxiMHBIM B TOM, YTO
MOHOTpadusl SABIAETCS 3HAUUTEITLHBIM U BAXXHBIM COYMHECHUEM
U ee IMyOJuKalus BecbMa 1enecoo0pasHa.

Jlokmop ¢pusuko-mamemamuueckux Hayx,
axkaoemux PAH A.T. ®DoMeHKkO
15.09.1990
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J.Georgian Geophysical Society, Issue A, vol. 9A, Thilisi, 2005 .
THE BOOK’S REVIEW:

Tamaz S. Vashakmadze.

The theory of anisotropic elastic plates.

1% Ed. Kluwer Academic Publishers, Dordrecht/Boston/london,
1999, 256 p. 2™ Ed. 2010.

Contents:

Foreword, Notations,

Introduction: 1. The basic equations and boundary value problems
in the theory of elasticity of anisotropic bodies.

Chapter I. Refined theories: 2. The methods of construction of
refined theories without simplifying hypothesis. 3. On the
construction of refined theories for non homogeneous plates and on
the problems of boundary conditions. 4. On construction of refined
theories of elastic plates with variable thickness. 5. On unimprovable
estimates on the class of functions for transition errors for refined
theories.

Chapter Il. Theories with regular processes: 6. The construction and
investigation of Vekua’s two-dimensional models. 7. On one new
model of elastic plates. 8. The application of Vekua’s method.
Extensions and examples. 9. Refined theories for piezoelectric and
electrically conductive elastic plates. 10. Some new mathematical
problems of the theory of nonlinear elasticity. 11. A brief
mathematical review: some justifications of the Vekua theory for
cusped, non-shallow and non homogeneous shells.

Chapter I11. Some approximate methods and numerical realizations:
12. Methods for solving two-dimensional boundary value problems.
13. On a numerical solution of one-dimensional boundary value
problems. 14. Generalized factorization method. 15. Nonlinear case
with Newton’s boundary conditions. 16. On the analysis of
numerical methods for solving boundary value problems for second
order linear differential equations with a small parameter. 17. Some
numerical realizations.

Bibliography with 231 names, Index.
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Brief description of main results and reviewer's opinions on this
book:

The principal object of this volume is the creation of a
mathematical theory of deformations for elastic anisotropic
thermodynamic piezoelastic plates, beams and shells with variable
thickness. The book is divided into two parts. The first part deals
with problems related to the construction of refined theories (such as
those Kirchhoff-Love, von Karman-A. Fioppl, and Reissner) and
their equivalent new models (depending on arbitrary control
functions). These are investigated by author of a new variational
principle. Methods of reduction containing regular processes of study
of spatial problems, are also studied. Topics treated include problems
of solvability, error estimations, convergence of processes in Sobolev
spaces and construction of effective schemes of solutions of
dimensional boundary value problems for systems of partial
differential equations. The second part considers stable projective
methods, using classical orthogonal polynomials and a new class of
spline-functions as coordinate systems, and their numerical
realizations for a design of one- and two-dimensional boundary value
problems from the first part. These efficient methods increase the
possibilities of classical finite-difference, exponential-fitted,
variational-discrete and alternating-direction methods.

Audience:

This book will be interest to researchers and graduate students
whose work involves mechanics, analysis, numerics and
computation, mathematical modeling and industrial mathematics,
calculus of variations, and design engineering.

The monograph is recognized as one of basic textbooks (with
“Structural analysis of laminated anisotropic plates” by James A.
Whitney) for more than 200 universities and engineering-technical
high schools of Great Bretain, USA and other according to branch of
science Mechanics of Solids (see:
http://www.tutorgig.co.uk/ed/anisotropic).
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The monograph is included in the list of main materials for study of
theoretical foundations of modern branch of science Pseudoxantho-
ma (see:
http://www.diseasebooks.com/p/Pseudoxanthoma_elasticum/).

“I have read over parts of this book, finding it very useful, and citing
it twice in the forthcoming second edition of my book "Nonlinear
Problems of Elasticity" (Springer-Verlag, 2005). Vashakmadze’s
book joins a long series of distinguished works on elasticity by
Georgian authors”. “The first reference concerns T. Vashakmadze’s
treatment of the von Karman equations, the second is a general
citation of books on plate and shell theories written in a style
compatible with mine”. — [Stuart S. Antman (University of
Maryland-College Park, USA)]

“This monograph deals with the construction of a mathematical
theory of elastic plates and shells, and with the corresponding two-
dimensional boundary value problems. ... After a short first
introductory section, methods of reduction based on various
simplifying hypothesis are presented in section 2-5. This includes, in
particular, the construction of refined theories for anisotropic non
homogeneous plates with variable thickness without physical and
geometrical restrictions. Further, in section 6, the author introduces
Vekua’s method of reduction. On this basis, in section 7, a new
theory of plates is constructed in which the differential operator is
factorized in such a way that an approximate solution can be
obtained by a parallel procedure. ... The book is written on a high
mathematical level, and in this regard it is interesting for researchers
in the refined plate and shell theories.” — [Zentralblatt fur
Mathematik und Mechanik: 0936.74003, W. Becker (Siegen, FRG)]

”Instead of conclusion I should like to explain the phenomenon
of Prof. T. Vashaskmadze. And here | recalled words of great David
Hilbert: “Actually for successful study of the foundations of a
science it is necessary understanding of its special sections. Only that
architect is capable of lay a foundation of a building who wholly and
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in all details has known its mission.” Obviously, these words express
completely the intensity, full breadth of scope and uncommonness of
the creative phenomenon of Prof. T.Vashakmadze.”.(Acad. Oleg
Belotserkovsky, ICAD RAS)

"l have quoted Vashakmadze's works several times in my book
Mathematical Elasticity, Volume II: Theory of Plates, in particular
his well-known book: Some problems of mathematical theory of
anisotropic elastic plates. The originality on his approach consists in
integrating the three-dimensional equations with respect to the
thickness coordinate, the "small" thickness of a plate justifying such
an "averaging" of the original equations. This approach allowed T.
Vashakmadze to obtain very interesting results, particularly in the
theory of anisotropic elastic plates. | have the highest esteem for his
scientific accomplishments, and all the more so since he is still in full
activity (cf. his last book, for instance)”. (Acad. Philippe Ciarlet,
Paris,Universite Pierre et Marie Curie)

"Prof.Vashakmadze has written an excellent monograph
surveying his work on elastic plate theory". (Prof. Robert Gilbert,
University of Delaware).

Editorial comments:

Some two-dimensional mathematical models from the first
chapter of this monograph refined and justifying of nonlinear
systems of differential equations of anisotropic elastic thin- walled
structures of T. von Karman' s type .The investigation of these
problems allowed us to discover previously unknown in literature
and non- fixed in the design of practice the new also nonlinear
waves processes as for dynamic as well as the static cases; the
corresponding symbolic determinant stipulate them as systems of
differential equations of compound type. From this connection
follows that mathematical models of Prof. T. VVashakmadze describe
the new physical appearances (confirmed in particular by official
referees of the monograph Acad . RAS Anatoly Fomenko and Prof.
Solomon Mikhlin too) in Solid Mechanics, the part of which were
discovered in plasma physics (two-dimensional solitons of
Kadomtsev-Petviashvili type) and in Fluid Mechanics (nonlinear
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wave processes).Thus, Prof. Vashakmadze sets the law that a
number of appearances discovering for separate kind of a matter
has the universal nature and this rule is correct for all its form. For
setting this law one of essential point was appearing the necessity of
understanding of the physical nature of refined theories. Historically
N. Filon’s system of defining of a problem of generalized planar
stressed state supplements to refined theories of plates deflection at
qualitatively. At that time von Karman’s system consists of
Kirchhoff-Love’s type nonlinear equation and one of the
compatibility conditions of B. Saint-Venant-E. Beltrami instead of
Filon’s type system of differential equations. In this connection by
efforts of France scientists (Ph. Ciarlet, P. Destyunder, M.Salaun,...)
were studying the problems of verification by asymptotic methods
but they did not reduce to the desire aim of justification of von
Karman incomplete system. Ought to have would be to prove that
from Filon’s type system (nonlinear case) follows one of the
equation of von Karman system. Another essential point is
introduction of new nonlinear member as Monge-Amper operator by
von Karman and A. Foppl, but they and other researchers (f.e. A.
Love, S. Timoshenko, L.Donnel, W.Koiter, L. Landau & E.
Lifchits,) neglected (or did not consider) the Laplacian from this
additional nonlinear member. This summand is principal one for
functioning above mentioned law.

The editorial boarding has also detail information that in the last
time Prof.Vashakmadze published some new articles where he
generalized models of this class for thin-shelled structures of
poroelastic and binary mixtures constructing also the corresponding
3- dim systems of nonlinear DE respect to spatial coordinates. These
results generalize and refinement essentially M.Biot 's corresponding
investigations. Some parts of this monograph were finding
immediately applications in a mechanical engineering, in particular
in aircrafts construction and for investigation some problems of
geophysics especially in seismology. The final results should be
output relatively complete and reliable databases designing principal
elements of corresponding objects.
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OT3bIB HA ABTOPE®EPAT T.C. BAIIAKMA/3E
«PEHIEHUE OCHOBHBIX 3AJIAY TEOPUU
YOPYTI'OCTH JJIS1 TEJI HAJINHIPUYECKOM
POPMbI»

HccnenoBanne HeNMMHEHHBIX SIBICHWN B ()M3WKE W TEOPUH YIPY-
FOCTH JAaBHO CTaJO OJHUM W3 OCHOBHBIX HampaBieHMHA. Baumy
MaTEMaTHYECKOM CIIO)KHOCTH 3[1€Ch CaMbIM Ba)KHBIM  SBIIIETCS
MIOJIyYE€HUE YNPOILIECHHBIX MOJENBHBIX YPaBHEHHMH, B KOTOPBIX
npeHeOperaeTcsi MaJbIMU KOJIHYECTBEHHBIMH TIOTIPAaBKAMH C TEM,
YTOOBI BEISIBUTH KAUECTBEHHBIC YEPTHI SIBJICHUS.

B Teopun ynpyroctn H3BECTHO HECKOIBKO TAKMX MOJECIBHBIX
ypaBHEHUI i TMiacTWH, mnoiydeHHBIX Kapmanowm, Jlarpamxkewm,
JIambom u ap.

B paborax Bamrakmanmse maeTcss mMareMaTHYecKoe OOOCHOBaHHE
MIPENIONIOKEHUH, TPUHATBIX TIPU BBIBOAE O3THUX YpaBHEHHH W
ocTpoeHa oOmiasi cucTeMa ABYMEPHBIX YPaBHEHHMH coOneprKarias
paHee W3BECTHBIE KaK 4YacTHeIE ciydad. I3 Hee BHIHO, 4YTO
WCTIONIb3yeMbIE B HACTOSIIIEE BPEMs YPABHEHHS YIIPOIIEHBI CIIUIITKOM
CIWIBHO U Ha MPAKTUKE UX CIEAYET MPHUMEHATH C OCTOPOKHOCTBIO,
TaK KaKk MOTYT IPUBOJUTH K HEBEPHBIM 3aKIIIOYECHHSIM.

Bonpmioit mHTEpeC BHI3BIBACT PELICHHE YIPOIIEHHOMN MpOoOsieMBbl
IPAaHUYHBIX YCJIOBHUH, KOTOpas paHee B HEKOTOPBIX CIydasx Oblia
npoTuBopeunBoi. HaiiieHHas HEM3BECTHAsl paHee MOINpaBKa ycTpa-
HSIET 3TU IPOTUBOPEYHSI.

Pe3ynbrarel AuccepTaliy U YUCIICHHBIE METOMBI PA3BUTHIE B HEH
MOTYT OBITH IPUMEHEHBI U B HEIMHEHHBIX 3a/lauax (U3UKH I11a3Mbl
Y THAPOANHAMUKH.

Axaoemux PAH Toryne O.IL.

Hoxmop ¢puz.-mam. Hayk naypeam npemuu Tamma
MMerBuamsuiau B.U.

HAD umenu U.B. Kypuamosa
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3naKoagvle d)uzvpbl HAauieco0 6pemerHu
Or MmatemaTuku a0 darapa Ilo

[pucyTcTBYs M Jaxke BBICTyMas
Ha 70-metuu  cBOero  OBIBIIETrO
CTYJICHTA, C TPYCThIO JyMaellb — HY
W mocTapen ke Thl... M ogHoBpeMeH-
HO UCTIMTUBACIITH TOPIOCTH 3a TO, YTO
BHEC XOTh KaKOH-TO BKJIaJ] B MaTeMa-
THYECKOEe O0pa30BaHUE TaKOTO BOT
BBIJIAOIIETOCS CIICIUAINCTA.

Peur mmer o moxrtopa (usmKO-
MaTeMaTHYECKUX Hayk, npodeccope

TOunuckoro rocyaapcTBEHHOIO YHHU-
Bepcurera Tamasze Bamakmanze. HemasBHo B aktoM  3ane
YHHBEPCUTETAa €ro POJHONW MEXaHMKO-MaTeMaTHYeCKHH (aKyJIbTeT
BMecte ¢ Corozom wmatemMaTukoB ['pysum ycrpownu Tamazy
CepreeBuuy 100MJIEHHBINA Beuep, HA KOTOPOM C JIOKJIQJIOM O HAy4HOH
U NeJarornyeckou aesTenbHocTH Tamaza Baiakmajse BBICTYIHUIL...
cam roounsp. JIMuHO s mpUBECTBYIO 3Ty "HOBAamMIO'": KOMYy 00 3TOM
3HATB JIyHIIE...

ObnacTu HMCCIKEIOBATENbCKUX HMHTEPECOB YUYEHOTO MOXKHO
0003HAYHUTh KaK BBIYHCIHUTEIFHYIO MaTeMaTHKY,Tak U MEXaHUKY
crutomHoM cpenpl. [lo 3TUM akTyaabHEMIIMM HampaBiIeHSIM COB-
pEMEHHOH MaTeMaTHKH UM OIyOianKoBaHO okojo 140 Tpynos, B nx
gyucae 5 MoHorpaduueckux. Camast pyHIaMeHTalbHAs Cpeld KHUT
Tamaza Bamakmangze — 310 "Teopust anmm30TPONHBIX YHPYTHUX
miactud", u3gaHHas Ha annmiickoM s3eike Kluwer Academic
Publisher -npectmxHoi romnanackoi ¢pupmoii B 1999 roay u muOro
pa3 LMTHPOBAaHHAas B BBILEAIINX BIOCIEICTBUA MOHOTpaduiIx
W3BECTHBIX 3apyOeKHBIX CIIEIUATUCTOB (B CBOC BpeMs Hallla Ta3era
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MOCBATHIIA OOCTOATEIBHYIO CTAaThIO 3TOMY 3aMedaTelIbHOMY TPYILy
TPY3HHCKOTO MaTeMaTHKa).

Opmna u3 HUX — KanmuTanbHas padorta "HenwHeiHble TIPOOITHMBI
ynpyroctu" Crtioapta AHTMaHa, mpodeccopa YHUBepcUTETa
Mepunenn — Komnemk-Ilapka. HazpaB B uctopuueckom mane H.
MycxemnmBunu u  B. Kynmpaaze, aBTrop ocraHaBnuBaercss Ha
"Teopun amM3OTPONHBIX YHOPYruxX TIACTHHOK': PojcTBeHHBIC
BOMPOCH U3NI0XeHbl B HoHOTpaduu Chspne u Padve. OTnnunoE OT
HUX allbTEpPHATUBHOE MHPOBO33peHUe mMmeerca y Bamakmanze. Ero
KHUATa ObUIa TEpBOM, INe C TO3WIHUH PalUOHATBHOWM MEXaHWUKU
BBIBe/ICHEI ypaBHeHUs1 ¢oH KapmaHa Ha ocHOBaHUM 0OMIEH Teopuu
HEJIMHEMHOM YIPYTOCTH.

HeynuBuTensHO, 9TO CIENHAAINCTAa TAaKOTO BBICOKOTO YPOBHS,
kak Tama3 CepreeBud, CTOJb YacTO MPUIJIAIIIOT B 3apyOeKHbIC
CTpaHBl — B pa30BBIE, KPATKOCPOYHEIE, TOJITOCPOYHBIE HAydHBIC
KOMaHJUPOBKH — C IUKJIOM JOKJQJOB, B KauecTBE KOHCYJBbTaHTa,
pElleH3eHTa, OIIMOHEeHTa JJs COBMECTHOW HCCIEI0BaTENbCKOM
pabotel. Takum oOpazom oOBe3gui oH "mornodOyca" — CIIA,
Opanuus, [epmanus, Wranus, Bbonrapus, [lonbma, I'omnangus,
Anonus, I'peuns, Typums, Ilopryramus... W Bcioxy TOMIHCCKOTO
YYEHOTO KAali PalylIHBIA MPUEM, )KHBOH HHTEPEC, 3aCITyKEHHBIN
ycIiex.

Haumnas co cTyneHYeckWx JeT, Kpyr HHTepecoB Tamaza
Bammakmajse Bcerna ObUT BechbMa IUPOK: TOMUMO JFOOMMOHN Marte-
MaTHKH, YBIEKAETCS OH U XyJI0)KECTBEHHOW JIMUTEPaTypOi, ONepHOM
My3bIKOH, W croptoM (PpyTrOonoM, maxMaTaMmu, IHOOHTEIECKAM
TEHHUCOM, JIaXE JIETKOW aTJICTHKOM).

Kak-To npusHascs MHe, 4TO He TIPENICTABISET )KU3HU 0e3 Xy10-
JKECTBCHHOH JIMTEPATyphl; MOXKET, HAlpUMeEp, Ha3BaTb MHOXKECTBO
Pa3HBIX PYCCKUX MEepeBO0B 3HaMeHuTOro "Bopona" 3arapa Ilo...

Mexnay mpounMm, ObiTb MenomanoMm Tama3 CepreeBud Hy
mpocTo 00s3aH: OAHA ero ao4b, Jlmana, oOilamaTeNbHHIIA TOJIOCA
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MEIII[0-COIIPAHO U COMIPAHO-TIEBHIIA C EBPOIEHCKUM UMEHEM (TTapTHH
B "Auze", "Typangore", "Jleau MakGet", BoicTyIuicHus B Wramum,
I'epmannm, Wcmanwm), 1mieMsHHHK (CBIH cecTpsl) Mpakmmit
I'puranamBunm — "mo 3arpannuyHoMy" I'puramm — mnpekpacHbIR
TEHOP, TOXE IINPOKO N3BECTHBIA. ..

Bocbmoit gecarok net npodeccop Tamasz Bamakmanze BcTpe-
YaeT C MPEeKHUM DHTY3Ma3MOM, JHEPrueil, MHOXKECTBOM CBEXKHX
MaTeMaTH4YecKuX uaei. YTto u qokazan coBCeM HEaBHO, BBICTYIIHB C
OOCTOATEIBHBIM JOKJIaZoM Ha TOWIHCCKOM —MEXIYHApOIHOM
(dbopymMe MaTeMaTHKOB M MEXaHUKOB, NOCBAIICHHOM 100-neTus
akanemuka Wnbeu Bekya, KOTOpBIM, KCTaTH roBapsi, BBICOKO LIEHUI
€ro TaJlaHT U TBOPYECTBO...

Tamaz ISBAHOH/I3E
CBob6ogHasa TPY3UNA, 14.07.2007
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COLLABORATION IN BASIC SCIENCE AND ENGINEERING (COBASE)

Robert Gilbert hosted Tamaz Vashakmadze of Thilisi State University for a
COBASE Long-Term visit from May through October 1999, Their collaborative
efforts buitt upon Gilbert's work on poroelasticity and elasfic plate theory and
Vashakmadze's expertise in anisotropic plate theory and anisotropic and nonlinear
elasticity. This work has already resulted in a substantial paper on a two-
dimensional nonfinear theory of anisotropic plates, which is to be published in
Mathematical and Computer Modelling. While their original goal in investigating
poroelasticity was to develop models for the seabed, their research unexpectedly
led to interesting potential applications in the areas of medical tomography and land
mine detection. They have also formulated some equations for a nonfinear Biot
maodel for poroelasticity, and this wark will form the basis for a joint proposal to the
Multidiscipiinary Research Program of the Defense Department's University
Research Initative. Gilbert and his Georgian colleague foresee substantial progress
in their ongoing research on the mechanics of porous media, with the anticipated
results possibly having an impact in the fields of geaphysics, geomechanics, energ
exploration, composite manufacturing, earthquake engineering, biomechanics, and
many other areas.
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University
of
D e 1 aware December 28, 2001

ROBERT P. GILBERT (302) 831-2315
UNIDEL CHAIR FOR MATHEMATICS, AND COMPUTER SCIENCE

DEPARTMENT OF MATHEMATICAL SCIENCES

UNIVERITY OF DELAWARE

NEWARK, DELAWARE 19716

e-mail gilbert@math.udel.edu

Academician A. N. Tavkhelidze

President Georgian Academy of Sciences
Thlisi, Republic of Georgia

Dear Academician Tavkhelidze,

This is a recommendation letter for Professor Tamaz S. Vashakmadze of Thil-
isi State University to be made a voting member of the Georgian Academy
of Sciences, Republic of Georgia. This recommendation is based on the au-
thor’s knowledge of previous work done by Tamaz S. Vashakmadze, and on
the cooperative research carried with the author of this letter. We were well
aware of the important work done by Vashakmadze on elasticity from meet-
ing with him through his teacher Academician Ilya Vekua who we had the
honor to visit three times in Tbilisi. Academician Vekua visited me and
Alexander Weinstein at the University of Maryland in 1964 and me at In-
diana University in 1969. Professor Vashakmadze and I met at Wassernaar
in the Netherlands at a scientific conference in 1980. We had the opportu-
nity to get to know one anather and to discuss problems in elasticity theory
during the meeting. I should add that Proferror Vashakmadze was treated
with deference by the colleagues who knew that he was an expert on nonlin-
ear, anisotropic, elasticity. Moreover, his lecture was followed by an active
discussion through which Professor Vashakmadze answered many interesting
questions and posed some open problems.. Professor Vashakmadze has writ-
ten an excellent monograph surveying his work on elastic plate theory.

As I worked in the area of poro-elasticity we found an area of mutual in-
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terest and this in time led to our obtaining a joint proposal on elastic, and
poro-elastic plate theory. Out of this cooperation came a rather large paper,
On a Two-dimensional Nonlinear Theory of Anisotropic Plates which has
appeared in MATHEMATICAL AND COMPUTER MODELLING. In this paper
we develop a model for a non-linear, anisotropic plate and provide methods
for solving the equations which model this. We solved Trusdell’s problem
concerning the ”Physical Soundness of von Karman systems”; moreover, we
created a two-dimensional dynamical systems of Reisner - Karman type for
poro-elastic plates. The latter model providess the possibility for the immedi-
ate application Muskhelishvili-Vekua-Bers-Gilbert type theories of analitical
and generalized analytic functions to nonlinear, anisotropic,inhomogeneous
equations in an analagous manner done for linear isotropic, homogeneous
equations. This fundamental work points the direction on how to approach
the poro-elastic version of this problem.

I remark that our original goal for investigating poroelasticity was to de-
velop models for the seabed. However, we have found other applications
which made the investigation of nonlinear poroelasticity quite interesting,
such as medical tomography and the search for land mines. I have written
an MURI proposal with a colleague at the University of Delaware and this
proposal lists Dr. Vashakmadze as one of the participants. We are awaiting
a decision on this proposal. Our intention is to submit further proposals if
this one is not funded.

From my experience with Professor Vashakmadze’s scholarly research and
publications, I can recommend him most highly to be made a voting mem-
ber of the Academy.

[ attach a copy of our paper with this letter.

Sincerely,

e
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36OHMd9ds. 3OMFBILMEOTs 35059dodgd o0mogd3zgybs dqlobodbago
(excellent) 9mbmaGOx0s, MMIgEroE SLobogl dol  IHMIHOL
6935 BOOBOGHIMS MYJMM05d0. M5dYbssE 09 30v9smdEO
RMOMEOOY350Md0L MJME05d0, A396 303m39m LBgMM gEHOM-
3030 JM35(9Mmd0Ls, M9d53 BogLId39MO MM GOHOMBEO0]
dmdsgoc» Proposal-ll ©0693500MdoLs S BMOMPOMG35MOOL
903560 gdom.  3obsdIMMIMdOL  F9gRd©  FMboscrdo
Mathematical and Computer Modelling - godmd39ybes
1530560L5© OO INEMYMdOL 65dOMmIo On the nonlinear
theory of anisotropic elastic plates. 53 3dGmdsdo Bgz9b
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Mathematics and Its Applications
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. : . Publishers, Dordrecht/Boston/London, 256 p.,
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CBOBOJHAS I'PY3Hsl, 13 aBrycra, 1993
nsaTauna, Ne 149(523)

Hayka

OT BBICHIEI MATEMATUKHA K APUOPMETHKE

IIpemusi umenun akagemuka Wiabu Bekya B 3TOM roay mo
pemiennio mnpesuauyma AH [I'py3um mnpucyxkaeHa JOKTOpYy
¢puznko-maremaTnyeckux Hayk, mnpogeccopy Tomamcckoro
rocyJapcTBEHHOI0 YHMBEPCUTETA, 3aBelylolleMy OTAeJ0M HNpo-
eKIMOHHBIX MeToA0B WMHCTHTYyTa NPHKJIATHOH MaTeMaTHKH
TI'Y Tamazy BAIHAKMA/I3E.

OTo# mpeMuu, IPUCYXKIAAEMOU pa3 B TpU Irofa, OH YAOCTOCH 3a
UK pabot, omyomukoBaHHBIX B 1991-1992 romax «O marematu-
YECKOW TEOPHH TBEPIBIX JehOPMUPYEMBIX TUIACTUHOK W MPUOIH-
J)KEHHOM PEIICHHH COOTBETCTBYIONIUX TPAaHUYHBIX 3amaud». [lo
MHEHUIO CIICI[UAIMCTOB, IPOBEJICHHBIE TIIYOOKHE HCCIEIOBAHMS
MO3BOJWIM TPY3UHCKOMY YUYEHOMY HOJYYHUTHh MPUHLMIHAIBHO
HOBbIE OpUTHHAIBHBIE PE3yJbTaThl B MAaTEMaTHYECKOH TEOpuu
YOPYTUX IUIACTHHOK C Y4YeTOM Pa3lIMYHBIX (DU3MUECKUX, TEPMHU-
YECKHUX, AJIEKTPOMArHUTHBIX IoJIed. B IMKI BKIIOUEHBI YEThIPE
TEMaTHYeCKH CBS3aHHbIC NMyOnMKaiuu. Tpu M3 HUX — JOKJIAIbI, C
koTtopeiMu Tama3 Bamrakujase BBICTYNHJI Ha HAayYHBIX KOH(QEpeH-
UAX B HEMEIKoOM ropoje lamne, aBcTpuiickom XonabpyHe U
aronckoM Cenpae. Ilo3naHee 3T AOKIaabl OBUTH OMyONMKOBAaHBI B
cOopHHKax TpyJoB 3TUX (popymoB. UeTBepras craThsi MOMEIEHA B
JKypHajue «BprancnuTensHas MeXaHuKa TBEpAOro tenay Poccuiickoi

AkanemMun HayK.
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22 aprycta B lleknHe cocTOWTCS OdYepemHas MEXTyHapOJHas
KoH(pepeHIrs, Ha KOTOpylo mnpuriameH u Tama3 Bamakmanse.
PernamenT xoHgepeHIMH cOCTaBleH C y4eToM ero 20-MHHYTHOTO
nokmana. Bee pacxomsr Oeper Ha cebs KuTaiickast ctopoHa. HyxHa
TOJIBKO BaJIIOTa IS Mpoe3fa B ofauH KoHer Ao llexwmna. OmHako
HEO0X0IMMOH CyMMOM TOMIHCCKUH Mpodeccop He pacronaraer.

— BerancaurensHast MEXaHHKa — 3TO OTpacib, OypHO pa3BHBAIO-
masics 3a pyoexxom — roBopuT Tama3 Bamakmamze. — Beramcnm-
TCJIbHBIC MAalIWHBbI CHOCO6CTByIOT PAa3BUTUIO YHCJICHHBIX MCTOAOB
HOBOTO HAmNpaBJICHUS, OPWEHTHPOBAHHOTO Ha 3¢ (EeKTUBHOE
WCTIONIb30BaHNe OBICTpOAecTBU MammH. KoMmmbroTepHas Hayka —
HOBeMIIas JUCHUILIMHA, BMECTC C MATCMAaTUYCCKHM MOICIIN-
pPOBaHHMEM COCTABISET OJHY M3 3HAYUTEIHHBIX BETBEH COBPEMEHHOM
MaTeMaTHKH. PemieHnio 371000JHEBHBIX MpPOOIEM  MEXaHUKH
CTIJIOLITHOM Cp€abl, HapuMcp, aspoAUHAMHKU HWIW MCEXaHUKU
ne(hOPMUPOBAHHOTO TBEPAOTrO Tejda, BO MHOTOM CIIOCOOCTBOBAIIU
METO/TIbI BRIYHCIUTEIFHON MEXaHUKH. B oTiuane ot 001X METOI0B
BBIUMCIIMTEIbHONM MaTeMaTHKH JTH METOAbI XOTA U HE CTOJIb
YHUBEpPCAIbHBI, HO OHU 3((EKTUBHBI, CTPOTO OPHEHTHUPOBAaHBI U
peanm3yeMbl WMEHHO Ha IMOJKIIaccaxX 3a/ad MaTeMaTHYeCKOi
¢u3ukn. D10 — 0aza AIA JOCTHXKCHHUS CETOIHSIIHUX YCIEXOB B
HayKe W TEXHUKE.

JocTarouyHo  cKa3aTh, YTO Ppa3BUTHE  BBIYHUCIUTEIHHON
MEXaHUKH HMEET TpPSAMOE OTHOIIEHHE K CO3JaHWI0 BOEHHOM
00OPOHHOHN TEXHHUKH. M 3TO 00CTOATENBECTBO CEPbE3HO YUUTHIBACTCS
BO BCEX BBICOKOpPa3BUTHIX cTpaHax. Kcratn, poccuiickum
MapIaMeHTOM Ha JHSX BBIACICHO mopsiaka 750 MmminapioB pyomnei
Ha paspa3BUTHE (QYHAaMEHTAIbHBIX HayK. MBI K€ B OCHOBHOM

OTpaHMYMBAEMCSl Pa3rOBOpaMH O TOM, 4TO y [py3um Oombmion
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HAyYHO-UHTEJUIEKTYalbHbIH MOTEHLA, HUYEro HE Jiesasi IPU 3TOM
IUISL €TO PA3BUTHUS.

CeromHsi TPY3WHCKMM YYEHBIM MpPUXOAWUTCS paboTaTb B
WH(OPMAITMOHHOM BaKyyMe: pOCCHHCKHE pedepaTHBHBIE KypHAIIBI
CTalld POCKOIIBbI0, O 3apyOeXHOW MEepHOAWKE peYr HeT BOOOIIE,
TEJIeKOMMYHHKALIUS Ha HyJIE.

Ilo caMbIM CKpOMHBIM ITOACYETAM, [IPOKUTOYHBIM MUHUMYM Ha
OJTHOTO 4YEIIOBEKa COCTaBISIET CEroOAHs Tae-To mopsaka 15-20
noinapoB B Mecsin. CpenHsisi e 3apIuiaTa yYeHbIX KoJeOneTcs B
npeaenax ot 3 a0 4 gomnapoB. OTIYCKHBIE A€HBIU 3aKaAHUYKUBAOTCS.
Briepenn eme menbrit mecsy 6e3 3apruratel. Kak ero mpoxxuByT Te,
KOMY B CEHTSOpe NpeACTOMT BepHyTbcs B aymutopuu? Iloka xe
1ies1o OOCTOUT Tak, YTO O HALIEeH CTENEeHU 3a00TATCS T€, KOIO MBI JI0
HEaBHETO BPEMEHHM OTHOCHJIM K Pa3psAAy CBOMX HIEOJOTMYECKHX
Bparos. S umero B BUAY IIOMOIIb, KOTOpasd MOCTYIacT U3
MEXIYHapoIHBIX HayuHblX ¢GoHgoB. Ho u 3t QoHabl He
Oe3pa3MepHbIe, COOTBETCTBYIOUIME CYyOCHIMHM TOJIyyaT JAJIEKO He
Bce. IIOTOMY MbI CEroAHsd OKa3aJluCh INOCTABJICHHBIMH JIMIIOM K
JUIy Tepel TPaHIUO3HBIM COLMAIBHBIM B3PBIBOM, JOIYCTUTH
KOTOPBII HEJB34.

Huxoraa, noxxanyid, MaTeMaThKa HE BTOprajach B UYXYIO IS
ce0s1 chepy — nonuTuKy. CeroHs MONUTHKA BTOPIJIACh B BBICIIYIO
MaTeMaTHKy TaKod BOT YOHMHCTBEHHO IPOCTOH apu(METHKOI

BbBIDKHBaHUA.

Hpuna AnamamBuwin
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Coooauasi I'py3us, 8 nrons 1995 r.

3ACTOM B MATEMATHUKE? 3ACTO BO BCEM...

006 3toMm popyme MaTeMaTHKOB B JluccaboHe, moxkanyi, MOXKHO
ObI0 M HE Tmcarh. XOTI Ha HEM ObUIM TIPEICTaBICHBI Kak
KJIACCHYECKHEe, TaK W HOBEWIIHME IOCTIKEHHS B O0NacTH TpHUMe-
HEHHMS MaTeMaTWKd B MEXaHHKE,HO CIIMIIKOM CHeNH(UYHBI ObLTH
IIOAHATHIC HpO6JICMI>I, MOHATHBIC TOJIBKO Y4Y€HBIM, BIIIOTHYIO
3aHUMAOIUMCS 3TOW 00nacTeio HccnenoBanus. M TeM He MeHee
Tama3 Cepreesnu Bamakmanze, nmpodeccop TI'Y, emnHCTBEHHBII
yuacTHUK |X MexXayHapoJHOTO CHUMIIO3UyMa MEXKAYHapOIHOTO
o0IecTBa B3aMMOCHCTBUS MaTeMATUKH U MEXaHUKH CYell Heo0Xo-
JUMBIM TIOJICTUTHCS CBOMMH BIieyatTieHUsAMH oT (opyma. OH Kak
HeNb3sl Jyylle TOKa3aJl 3acTOHHOE TIOJNO0KEHHE MAaTeMaTHKH B
I'py3un.

Tama3 BamakMangse poauics B CEMbE M3BECTHOIO IIPEIO-
nmaBarenst matematuku Cepro Bamakmanse, U HEYIUBUTEIHHO, YTO
MMEHHO A3TOT TpEIMeT cTaj ero mnpusBaHueM. llociie oxoHUaHUS
IIIKOJIbI OH BBIOpAJ MEXaHMKO-MaTeMaTU4ecKui (akyiapTerT TOmuc-
CKOTO TOCYHAapCTBEHHOTO yHHBepcuteTra. CIOCOOHOCTH CTyIEeHTa
311ech 3aMeTii cpa3y. OH yCIIeNIHO 3aBepIiaeT AUIIIOMHYIO padoTy
W TOTOBUTCS K 3allUTe KaHAWJATCKOH JHCCepTallik MO
PYKOBOJACTBOM H3BECTHOIo YydeHoro-akaaemuka III. Mukenaasze
(1964 r.).

B 1984 romy oOH mpeaBapuUTENHHO 3aIUTHI JOKTOPCKYIO
muccepranio B MI'Y Ha kadempe Teopuu ympyroctd, BO3IJia-
BIISIEMOW 4JIEHOM-KOppecloHAeHToM Poccuiickoli AxkaneMuu Hayk
A. UmommHbM, a 3aTeM B TOMIMCCKOM MaTeMaTUIeCKOM HHCTHUTYTE
nvenu A.Pazmanze. Cetiuac Tama3z CepreeBud 3aBemyeT OTACIOM
MPOEKIMOHHBIX METOAOB MHCTHTyTa MpPUKIAJAHOW MaTeMaTUKU
nvmern WM. Bekya, sBisercs mpodeccopom TOHIHMCCKOTO TOCYHU-
Bepcurera. B 1993 rogy 3a mumkn paboT, OmMyONMKOBAaHHBIX B
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3apyOeXHBIX KypHalax 3a mepuon 1991-1992 rr. Obul ymocToeH
npemun nMeHH akanemuka M. Bexya Axagemun Hayk [py3un.

Ha HpiHemHem cummnosuyme T. Bammakman3e BBICTYNHI C
JOKJIaIoM 1Mo mpoOieMe, UMEIOIIEH TeOpeTHYecKOe U MPHUKIATHOE
3Hane, — «O HEKOTOPHIX TpoOJIeMax HEIMHSHHON Teopuu
ynpyroctu». ['py3MHCKHH y4YeHbBIM H3y4mi1 NpOOJIEMATHKy, HMe-
IOLIYI0 TOYTH JBYXBEKOBYIO HCTOPHIO, CBSI3aHHYIO C OWiepom,
bepnymnu, Jlarpanxem. [[ocTOBEpHO H3BECTHO, HAPUMEpP, YTO B
1807 romy mpobiemMa MOCTPOCHHS IBYMEPHOW TEOpHH HU3ruda
IUIACTUH CTaBWJIach Ha 3acefaHuu [lapmkckoill akageMuu, Ha
KOTOPOM IpUcyTcTBOBal umneparop Hamoneon bonanapr.

Tama3 Bamakmanse sxeHat, umeeT AByx gouepeit. Cympyra —
ouodusuk, noueHt Qakynprera puzuku TI'Y. Crapmas qous nomnia
[0 CTOaM MaTepd MU OTLHAa — OHA OKOHYWJIA ACHUPAHTYPY
¢u3nyeckoro (akyiabTeTa MO CHCHUAIBHOCTH «TEOpETHYECKas H
MaTeMaThueckas ¢pusnka». OuU3nKy cOBMEIIaeT C BOKAaJOM — HBIHE
OHAa HAXOIWTCA HA CTAXHPOBKE B KoHcepBaropuu Hbio-Mopka.
Munanmast noub Tamaza CepreeBuda «M3MeHUIa» U OTILY, U MaTepH,
- OHa aclUpaHTKa MO CHENUAILHOCTH 3KOHOMHUYECKas reorpadwus,
SBnsiercss  COBETHHMKOM  BHIlE-TIpEMbEpa  PECIyOIMKHA  T10
9KOHOMHYECKHM BOIIPOCAM.

— batono Tama3, HeCKOJIBKO CJI0B 0 Me:KTyHAPOIHOM 00111e-
CTBE B3aUMOJEICTBUS MaTeMATHKHN U MEXaHUKHU, TeM OoJjiee, YTO
y €ro MCTOKOM ObLIM BbIAIOIINECS TPY3MHCKHE y4YeHble, a BbI
SIBJIsIeTeCh YJIEHOM 3TOM NMPeCTUKHON OpraHu3alum.

— [HeilictBuTensHo, 310 Tak. Co3naHue 3TOM BecbMa Ba)KHOU
MEXKIyHApOAHON opraHm3amuu B 1975-76 TT. CBS3aHO ¢ MMEHAMHU
MHOTHMX W3BECTHBIX MAaTEMaTHKOB, CpeAN KOTOPBIX W HaIlH
cooreuecTBeHHUKU. IJ10 — M. Kemmpmu, H. MycxenumBuimy,
C. Cobones, M. JlaBpentseB, W. Bekya, C. Muxmun, B. Koiitep n
apyrue. B wucnonHutensHbli komuteT B. Kynpaase, udnenamu
obmecTBa ABIAIOTCA  akagemuk 1. Dbypuynamse, mpodeccop
I'. Manmxkasunze, [I. Hatpomsuim, I'. XaTuamBsuin, 4ieHOM 3TOrO
oO1recTBa ObUT M HbIHE TIOKOWHBIN WwieH-koppectnoneHt T. [erenmus.
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K coxanenuto, 3Tu Tpagulliyd HECKOIBKO yTpaueHbl. CHUMIIO-
3uyM B JluccaboHe yOemmn MeHsS, Kak 37J0POBO OTCTalH MBI OT
MHUPOBOTO VYpPOBHA B MNPUMEHEHHMM MATEMaTUKU B Pa3IUYHBIX
00J1aCTAX, U B MEXAaHHUKE, B YACTHOCTH. A BEIb COBCEM HEIABHO MBI
OBIITH Cpely CaMBIX MEepPEOBHIX CTpaH Mupa. Jlemo o0CTouT Tak, 94To
€CJIM Yepe3 HECKOJIBKO MECSIIEB MBI IOJYYUM MOMOIIb JIJISl Pa3BUTUS
ATOW 00JIACTM MAaTeMAaTHUKH, B KOTOPOH TEOPHs U MPAaKTHKA CHIILHO
B3aUMOCBSI3aHbI, JAXXE€ B 3TOM ClIydyae JIUKBUAUPOBATH OTCTABAHUE
OyZeT Ype3BBIYAHO TPY/IHO.

— barono Tama3, Kak 3TO MOIJIO CJIYYMThCS, Bedb I'PY3UH-
cKasi MaTeMaTU4decKasi IIKO0Ja Bcerja cJaBWiach 3aMevarelib-
HBIMH HCCJI€J0BAHUSMHU M COOTBETCTBEHHO UCCJIENOTEIAMM.

—/[a, sro Tak. [lo mpUMeHEHHIO MaTeMaTUKU B Pa3IUYHBIX
00JacTax HAyKW U TEXHUKH | 'py3us 3aHMMala Jaieko He MOCieaHee
MECTO, a Koe-T/ie Jake sBisach BeAyuieid. Mbl Obl mapTHEpaMu
PYCCKHMX YYEHBIX, a HE HMX «MJIQJIIUMH OpaThsiMu», Ojaromaps
TaKUM BUAHBIM HccienoBarensM, kak H. Mycxenumsuiuy, U. Bekya.

C onHOW CTOpPOHBI, Halla MaTeMaTH4yecKas IIKoja ObLia
HE3aBUCUMOM, OHA pa3BHUBaJlaCh HAa OCHOBE HAYYHBIX TPATUIUH,
3aJI0)KEHHBIX MHOTMMH MOKOJIEHUSIMU T'PYy3UHCKUX yueHbIX. Ho B TO
K€ BpeMs OHa CYHMTAaCh COBETCKOW. M cliemoBarenbHO OBUIO
3BCHOM B OTPOMHON IIeNM OIOPOKPATHUUECKOTo armapara. OTo,
0e3yCJI0BHO, B HEKOTOPOW CTENIEHH TOPMO3MIIO Pa3BUTHE HAYKH, HO
JIBIDKEHUE TIEPE]l BCe-TaKU OTMEYAIOCh.

Teneps, HOBTOPSIIO, 3aCTOMU, B 3TOM S YOSIUJICS HAa CUMIIO3UYME,
B KOTOPOM IPHUHSII y4aCTUE, MOXKHO CKa3aTh, BECh «BET» MHUPOBOMI
MaTemMaTtudecko Hayku. K coxkaleHuto, Mbl OKa3aIHCh JaJIEKO
mo3aau Jake B 00JacTH NMPUMEHEHHS MaTEeMaTUKH B MEXaHHKE, B
KOTOPOI €I11e BOBCEM HEJJaBHO OBLIH, IMOBTOPSIO, HAa TIEpEIHEM Kpae.
[Tepexon Ha PHIHOYHBIC OTHOIICHUS BHEC, KOHEYHO, «KOPPEKTUBBI»
1 B HayKy. Ho s omacaroc, 94To mokKa MBI pa3depeMcs ¢ PBIHKOM,
MOTEPSIEM JOCTUTHYTOE 3a MHOTHe AecsaTuwieTus. HbiHemHee momno-
JKEHUE — JTAJICKO OT PAaBHOBECHSI.

— JT0 KacaeTcs HAYKY MAaTeMaTUKHU U KaJPOB, BEPOSITHO.
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— U toro, u apyroro, oHu TECHO B3aMMOCBSI3aHbI — HET KaJpOB,
He Oynet u Hayku. COBEpUICHHO OYEBHUJIHO, YTO CIEIyeT pa3BUBATh
TEOPETUYECKYI0 M YPE3BBIYAHHO BAXHYIO OKCIEPUMEHTAIBHYIO
paboTy (OHM TECHO B3aMMOCBS3aHbI). boyiee TOro, si He OTKPOXO
AMEpUKY, €CITi CKaXy, UTO HICT JAerpajalisi KaJapoB.

— B 4yem 3T0 BBIpakaercs, KaKue CHMIITOMBI?

— MpbI, cnenuanucTbl, 0COOEHHO OCTPO YYBCTBYEM «YTCUKY»
kanpoB. [TokosjeHne yueHbIX KoHIa 70-X TOI0B, O1aroaaps KOTOPhIX
Hallla MaTeMaTHUYeCKasl IIKOJIa 3aHUMaJla BEIyIIee MECTO B ObIBILIEM
Coro3e U HEe TOJIBKO B HEM, yXOOWT. B pesynbprare MaTemaTHka,
00pa3HO rOBOPS, TOKE «CTAPEETH.

— B 4em :ke BbI BUAMTE BBIXOA?

— Heonenuma ponb MaTeMaTuky HE TOJIBKO B MEXaHUKE, HO U BO
Bcex cdepax uUenmoBedeCKOW mesATenbHOcTH. Ham Heoboxommmo
BBIXOJJUTb HAa MHUPOBOH pPBIHOK, NPEAJIOKHB MaTeMaTHKY, Kak
TEOPETUYECKYI0, TaK U TPUKIAIHYIO, & TAKXKE U JIPyTUe acleKTHl ee
ucnonb30Banus. Ho 3To J0KHO MPOUCXOUTH HA TOCYAapCTBEHHOM
ypoBHe. U s yBepeH, MaTeMaTHKa MPUHECET JOXObI, 3aMETHBIC JUIsI
Ka3Hbl. TyT cienyer noaymMars ¥ O HAy9HOM TOTEHIIMAIIE, SIBIISIOIIN-
MCSl LEHHEUIIMM JocTosHUeM ['py3ud. MHOTHE U3 YYCHBIX-
MaTeMaTHKOB BIIAJICIOT WHOCTPAHHBIMHU SI3BIKAMH H, MopaboTaB 3a
pyOexoM, BHeCIH OBl BECOMYIO JIENTY B 9KOHOMHUKY HAaIlleld CTpaHbI.
Tax 4to mpobiieM MHOTO, HO O HAX YMATYMBACTCS HA BCEX YPOBHSX,
U 3TO OOCTOSITENBCTBO OOpEKaeT 3Ty OTpaciib HAyKW Ha MEJICHHOE
yYMHpaHUe, TPOIecC, KOTOPBIA 3a TOCIeHee BpeMsl YCKOPHI CBOH
TeMrbl. MaTeMaTHKHA OKa3ajlich B OCICTBEHHOM TOJIOKEHHUH H, KaKk
YacTh Halllell WHTEUTUIEHIINY, TONOJHWIH PSABl TOJOMHBIX U
HUIIHX.

Takoro nonoxeHus HET HU B OJ{HOU cTpaHe ObiBmiero Coro3a. B
Poccuu ydenbie HaxozsTest KyJa 0ojiee B JIydIlIeM ITOJIOKEHHUH, OHA
3a00THTCS O CBOMX HAY4YHBIX KaJipax, MpaBjaa, HE B MONHOM Mepe. 1
BCE K€ OHa 3a IOCJIEIHUE TOABI MOTEpsia CaMbIX YTO HHM Ha €CTb
OJIApPEHHBIX CHENUAIMUCTOB. Y HAC TMPOUCXOIUT TO JKE Camoe.
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Jlyamme w3 mydmmx yeskaioT B Poccuio, 3a pyOex, Tyna, Tae
3araTsT moOoIIbIIIe.

Brixon u3 3acTost — B MOATOTOBKE JIOCTOMHOW CMEHBI, YTO HE
MPOUCXOJNUT 3a Tmocineanee Bpems. [IoHATHO, 3TO BBI3BAHO OOIIUM
JUISL BCEX TSDKEIIBIM 3KOHOMHUYECKUM II0JIOKEHHEM, YTO MOOYKAaeT
MOJIOJIEKb BEIOMpATh Tpodeccun Oonee «I0XoIHbIey. MaTemMaTnka B
WX YHCJIO HUKOI/Ia HE BXOJMIIA, HO TEM HE MEHEE caMble OJIapEHHBIE
LM Ha (PaKyJIbTeThI ¢ IPOGHIIEM 3TOrO IpenMeTa. Tenepb 3Toro Her.

— barono Tama3, BO3MOKHO, 3TO ¥ ONPaBAAHO HA JAHHOM
JTamne, ecJu riay0dxe B 3ToM pa3oOpaTrbes. Teopernueckass Hayka
TpedyeT OrpOMHBIX BJIO:KEHUil, INpe)ae 4YeM OHa IpUHeceT
NpaKkTH4YecKue pe3yJbTaTbl, a 3HAYUT, U MaTepuajbHOe olecie-
yenue. [Ipu peiHOYHBIX oTHOIIeHUAX B BY3e Bpsig u k1O Oyner
OILIAYUBATH TPY/ YYEHOIr0 Bce ITO BpeMsl.

— Bce a10 BepHO. Ho HE TyOUTD e MaTeMaTHKY, B YaCTHOCTH, U
HayKy B oOmem? S cumraro, pa3BUTHEM MaTeMaTH4ecKoi Hayku (U
HE TOJIBKO €€) IOJDKHBI 3aHMMAaThCs CHELUAIMCThI BEICOKOTO Kilacca
HE TOJBKO B MPO(ECCHOHATBHOM, HO W B MOpPaJbHOM cMbicie. K
COXAaJICHHIO, B HAIllel 00JIacTH HepeAKo OepeT BepX CyObheKTHBHOE
OTHOLICHUE K HAyKe M Pa3BUBAETCS JIMIIb KaKoe OO0 HalpaBJICHHUE.
A 3T0 TyOUTEIBHO ISl HAyKH, BOOOIIE, U MATEMaTHKH, B YaCTHOCTH.
Henb3s 3a0b1BaTh, YTO MATEMATHKA — SI3BIK OOIIEHHUS B TEXHUYECKOM
Hayke. 3aCTOil B MaTeMaTHKE PUKOILETOM OTIAEeTCsl BO BCEX HAayKax.

Jlxnaga UBaHumBuIn
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To:

Chairman of Board of Trustees Foundation of the Wolf Foundation Mr.Zeev Abeles,
Copy:

To Secretary of Board of Trustees Foundation of the Wolf Foundation Mrs.Esti Weitz,

Dear Mr.Zeev Abeles,

We are sending you the filled in “Nomination Form”, which we received at 14.06.2011 for the Candidate
Emeritus-Professor Tamaz .Vashakmadze. The corresponding Nomination Forms are;

1. NOMINATOR FOR THE 2012 WOLF PRIZE IN THE SCIENCES, 2. BRIEF DESCRIPTION OF SCIENTIFIC
ACHIEVEMENTS, 3. LIST OF MOST SIGNIFICANT PUBLICATIONS.

We are also sending you the book “Numerical Analysis,|” by T.Vashakmadze,the Supporting Letter
from Vice-President, Head of the Departments of Mathematics and Physics of the Georgian National
Academy of Sciences , Academician Jumber Lominadze. As we have been informed, you will recieve
the Supporting Letters from Academicians Sergei Ambartsumian and Vladimir Makarov till
31.08.2011.These scientists helped me in preparing the corresponding parts of the “BRIEF DESCRIPTION
OF SCIENTIFIC ACHIEVEMENTS”. In this connection, I wood like to express my acknowledgement to
Professors S. Ambartsumian,V. Makarov and David Gorgidze.

Sincerely yours

Rector of the Georgian Technical University,
President of the Georgian Engineering Academy,

Professor Archil Prangishvili
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Supporting Letter

To Chairman of Board of Trustees of the Wolf Foundation
Mr. Zeen Abeles

For me it is very pleasure that Professor Tamaz Vashakmadze
are presented as the nominator on the 2012 Wolf Prize in
mathematics. | know Prof.T.Vashakmadze as high level
researcher in pure and applied mathematics but as my topic is
solid mechanics. I’'m considering his works in corresponding
direction. These works not only present extensions of some
corresponding achievements of the Georgian school of
mathematicians created by N. Muskhelishvili and 1. Vekua but
they also present new perspective developments in the
continuum  mechanics. | think that basic results of Prof
Vashakmadze we formulated in the Official Letter “Brief
Description of Scientific Achievements” signed by
A.Prangishvili, A.Ambartsumian, V.Makarov, D.Gorgidze.

Academician Sergey Ambartsumian,
29.08.2011
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VICE-PREZIDENT, HEAD OF THE DEPARTMENT OF MATHEMATICS
AND PHYSICS OF GEORGIAN NATIONAL ACADEMY OF SCIENCES
0108, Thilisi 8, Rustaveli av. 52
Tel.: 299-61-25

28 August, 2011

Supporting Letter
To Chairman of Board of Trustees of the Wolf Foundation Mr.Zeen Abeles

I welcome and completely support Prof. Tamaz Vashakmadze to be nominated as a candidate for
the 2012 Wolf Prize in Mathematics.

Among T. Vashakmadze’s works the most important to me are the articles in applied mathematics.
These works not only present extensions of some corresponding elaborations of the Georgian school of
mathematicians created by N. Muskhelishvili and 1. Vekua but they also present new perspective
developments in the science and technology.The question is about the regularity developed by T.
Vashakmadze: “Within Newtonian and Truesdell-Noll axiomatics the appearances discovered for any
separate form of continuum mechanics have a universal nature”. More precisely, there is constructed
a union form of three-dimensional (respect to spatial coordinates) nonlinear dynamical systems
of partial differential equations (PDEs) which contains as particular cases Euler, Navier-
Stokes’ equations, systems of PDE theory of elasticity and, if on continuum media acts electro-
magnetic. fields, Maxwell’s dynamical systems, too. This conformity firstly presents uniform
mathematical models of continuum mechanics. Before T.Vashakmadze made his work, the experiments
for created corresponding mathematical models for liquid, gas, continuum plasma, solids were the main
basic foundations. Some of the important corollary of these expressions are: 1) the 1, 2 and 3 dim.
soliton type solutions for thermo-dynamical problems of solids and the shock type waves for static case
may appear, 2) by average method of Vashakmadze [1999,ch.1] it’s possible to justify the Boussinesq,
Burgers, Korteweg-de Vries, Kadomtsev-Petviashvili, Fermi’s equations and other well-known
systems describing turbulent flows without any additional assumptions.

At last I would like to remark: I was a member of the Academic Council in Vekua Institute of
Applied Mathematics from 1973 where T. Vashakmadze was working; also together with Prof.
V. Petviashvili at Abastumani Astrophysical Observatory of the Georgian Academy of Sciences
(then I was director of the Observatory), where the experimental elaborations for finding
solutions to 2 dim soliton were conducted, T.Vashakmadze participated actively in the
corresponding seminars.

All the above said makes me competent to underline once more the extraordinary,
significant and perspective character of T. Vashakmadze’s achievements not only for the
nearest future. In this connection I think that T. Vashakmadze is worthy of winning the Wolf
Prize in Mathematics.

Academician %

Lominadze
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Letter of support

To Chairman of Board of Trustees of the Wolf Foundation
Mr. Zeen Abeles

It is great honor for me to support Professor Tamaz Vashakmadze as
a nominee on the 2012 Wolf Prize in mathematics. | know Prof.
T. Vashakmadze as high level researcher in pure and applied
mathematics.

One of the most valuable mathematical contributions is related to the
numerical solution of initial value problems for ODEs. His approach
is based on the application of Gauss and Clenshaw-Curtis type
guadratures and Hermite interpolation process. He has proved that
the Adam’s type multistep finite-difference schemes converge as
O(h®") for any finite integer n and are absolutely stable if the matrices
of nodes are normal in Fejer’s sense [Vashakmadze,2010].

Another outstanding result is related to construction of the stable
projective methods using the linear form of classical orthogonal
polynomials as coordinate systems and their numerical realizations
for a design of 2D BVPs (in bounded and unbounded domains).
These efficient and optimal (in some sense) methods increase the
possibilities of classical finite-difference, exponential-fitted,
variational-discrete and continuous analogue of alternating-direction
methods.

In conclusion I would like to mention that Prof. Tamaz Vashakmadze
is extraordinary mathematician whose personal achievements have
tremendous impact on both theoretical foundation and practical
applications of numerical analysis. He is surely deserve such an
honor.

Head of the Dept. of Numerical Analysis
Institute of Mathematics of NAS of Ukraine,
Academician

Volodymyr Makarov,

29.08.2011
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CANDIDATE: T. Vashakmadze

BRIEF DESCRIPTION OF SCIENTIFIC ACHIEVEMENTS (clearly and concisely stating only

those individual achievements
of candidate that merit the prize)
Professor T. Vashakmadze’s achievements can be summarized in three directions:

D.I  Creation of mathematical theory of elastic thin-walled structures (TWS) by decision problems:

Pr.1. Construction of finite models of TWS without simplifying hypothesis (SH) of theories of group A (among
them classical and well-known refined theories).

Pr.2 Investigation of convergence. estimation of error transition, effective solvability of 2-dimemsional models
of group B ( containing regular processes)

D.IL. Creation of optimal methods of investigation and computation of some classes of initial and
boundary value problems (BVP) of ordinary differential equations(ODEs)

D.IIL. On the uniform systems of governing equations of Continuum Mechanics and some generalizations

Direction I. With respect to Pr.1, 2 main results look as:

1.1. The method of construction of refined theories and new analogous models (without SH with arbitrary control
parameters and having continuum capacity) were elaborated. The exact analytical expressions were found for
corresponding remainder vector. Using those expressions and by applying new technology for error transition the
unimprovable estimates were obtained, which represents the fact of negative invention. The principal aspects of
those estimates are the same with Chladny’s experiments for vibrating plates. Many principal authors in this field
(including Euler, Bernulli, Germen, Navier, Kirchhoff; Love, Filon, Poincare, von Kdrman, Timoshenko, Reissner,
Henky, Mindlin, Goldenveiser, Landau, Donnel, Vorovich, Vekua, Koiter, Naghdy, Ambartsumian, Vashicu,
Lucasievich, Antman, Ball, Ciarlet, Destuynder,...) assumed that their theories gave an approximation (in physical,
geometrical, asymptotical or other meanings ) to initial 3D BVP for TWS of theory of elasticity, but Prof.
Vashakmadze proved that for each one from finite theories the transition error is bounded from below. We can cite
here Edgar Allan Poe’s words:”And yet, for centuries, no man, in verse, has ever done, or ever seemed to think of
doing, an original thing. The fact is that originality (unless in minds of very unusual force) is by no means a matter,
as some suppose, of impulse or intuition ....A positive merit of the highest class demands in its attainment less of
invention than negation ” (The Philosophy of Composition, 1846).

1.2. Based on works [, the method of constructing the anisotropic inhomogeneous 2D nonlinear models of von
Kdrman-Mindlin-Reissner (KMR) type for binary mixture of porous, piezo-magneto—electric and electrically
conductive and viscous elastic TWS  with variable thickness is given. In particular the Truesdell Problem
(formulated in 1978) with respect to “Physical Soundness™ of von Kdrman system was solved. Against the Ciarlet
elaborations [1,Ch.5] the corresponding variables are the quantities with physical meaning such as the averaged
components of the displacement vector, bending and twisting moments, shearing forces, rotation of normals, surface




efforts. From KMR (by choosing the parameter with some additional physical assumptions) the von Kdrmdn system
as one of possible models is obtained. The given method differs from the classical ones by the fact, that according to
classical method one of the equations of von Kdrmdn system represents the Saint-Venant-Beltrami compatibility
condition ( remarked by Podio-Guidugli too). For isotropic and generalized transversal elastic plates in linear case
KMR have the unified representation as the systems of Cauchy-Riemann DEs in terms of planar expansion and
rotation. For dynamical case (along the values describing the vertical directions and Rayleigh-Lamb surface wave

processes) the quantity A, @ (D denotes Airy stress function) appears too.

1.3. Given are generalized Hellinger-Reissner variational principle and method of constructing MR-Filon type
refined theories for nonhomogeneous plates with variable thickness without assumptions of geometrical or physical
characters, some well-known paradoxes of classical refined theories are explained, a member, characterizing new
edge effects and different for well-known classical layer one is discovered. This correction is situated in bounds of
KMR models.

2.1.Considered are Vekua type processes when on surfaces of plates the linear form of stress tensor and
displacement vector are given.

For justification of Kantorovich-Vekua type projective methods: i) the problem of basis property of Jacobi
polynomials is studied, ii) for remainder members of Fourier-Legendre series synchronous exact estimates with
respect toa thickness h and N-number of approximation are given.

For BVP of Vekua type systems DEs: i) for any N < oo there are truly Korn's type inequalities,ii) for the transition
error in Sobolev’s space of functions exact estimates with respect to h and N are obtained and the convergence of
corresponding processes is proved, iii)there are constructing factorized schemes( Rutishauser or Gauss types) by
means of which an approximate solution for any N< o can be found,

2.2. New regular processes of approximate solution of 3Dim linear initial BVPis developed .The model is
constructed on the basis of refined representations which have been already set in 1.1 and finite linear broken
element method is created. The system, corresponding to this model, is reduced to the inversion to the operator of
comparatively simple structure m-times, where m denotes the number of pseudo-layers and defines the exactness of
approximation of the initial problem by two-dimensional one. The full split factorized scheme of the solution
assumes complete parallelizability of the algorithm. The estimate of transition error and the convergence of
corresponding processes follow immediately by using methods of functional analysis, in particular, methods of
energetic inequalities and Lax-Milgram’s technology.
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Direction 11
11.1.BVP for ODEs

Recently an interesting book of encyclopedic character has been published:”The Princeton Companion to
MATHEMATICS” (Editor Timothy Gowers). Here (page 603) we can find among major results the numerically
stable, rapidly convergent Gauss (with optimal netpoint roots of Legendre polynomials) and Clenshaw-Curtis
(with interpolation points cos(jw/n), 0<j<n) quadratures. The last one (unlike Gauss rule) can be executed in
O(nlogn) arithmetic (Horner unit) operations by the Fast Fourier Transform (FFT). Further for the field
Numerical methods of solution of DEs” the great problem is optimization ( minimization in certain sense) of
arithmetic operations for calculation of the approximate solution(AOS). We remind that for Cauchy problem AOS
order is O(1/h),where h is mesh width. Below in this connection we consider BVP of ODEs. Let us divide BVP into
two classes. We include in the first class the problems satisfying the Banach-Picard-Schauder conditions and in the
second class=BVP when they satisfy Maximum Principle.

For the first class investigated were (with linear boundary conditions) the problems of solvability, construction of
numerical schemes. the error estimation of approximate solutions, convergence of corresponding processes and an
estimation of the number of AOS, In this direction the following statement is typical:

Stmt.1.The order of arithmetic operations for calculation of approximate solution and its derivative of BVP for
nonlinear second order DE of normal form (or with small parameter )with Sturm-Liouville boundary conditions is
Ofnlnn) Horner unit, The convergence of the approximate solution and its derivative has (p-1) order with respect to

mesh width h=1/n if y(x) has (p+1) order continuously differentiable derivative .If the order is less than p,
the remainder member of corresponding scheme has best constant in Sard's sense.

We remark that in this case the basic apparatus are special spline-functions (named as (P),(Q) formulas and are the
high order finite elements too) and Cesdro-Stiltjes type method of finite sums, both elaborated by Vashakmadze.
These results refined and gencralized corresponding results by  Shroder,Collatz, Berezind.Jidkov
QuarteronidButhcherdStetter, having first order of convergence and AOS is O(n*logn). First order of convergence
with respect to n, where n is the number of subintervals, has the Multiple Shooting method
(Keller, Osborne, Bulirsch) but the order of AOS is no less than O(r').

For the second class the corresponding results which are cited in classical textbooks of .Collats, .Henrici,
Keller,Richimaier. Engel-Miugler&Router, BerezindJidkov, Marchuk Kantorovich&Kerilov, - Sirang&GFix,de - Boor
and recent manuals( e.g. of Quarteroni&Buthcher& Stetter, Bulirsché&Stoer) may be formulated in the following
form:
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by finite-difference or FEM methods, the approximate solutions converge to exact solution with no more than
fourth order with respect to mesh width, AOS are O(1/h). Further the high order accuracy three point schemes were
obtained by Tikhonovd Samarski,Volkov. The constructions of these models contain unstable processes and the
orders of AOSs are no less than two because an employment of multipoint formulas of numerical differentiation is
necessary for them.

For this second case the same results of Stmt.1 aretrue.:

Stmt.2.Let us consider the BVP for linear second order DE (when the principal part has selfadjoint form too or
contains small parameter )with Sturm-Liowville boundary conditions. Then by (P),(Q) expressions constructed

are new multi-point stable schemes needing O(1/ h) of AOS, the convergence of the approximate solution has (p-1)
order with respect to h. When p=3 this scheme is identical to classical ones. For 3< p<6 these schemes are
different from the Streng&Fix and Mikhlin unstable FEM.

11.2.Cauchy (the Initial) problems for ODEs

In the monograph [Vashakmadze,2010] investigated are the problems of numerical solution of Cauchy problem for
ODE basing on applications of Gauss and Clenshaw-Curtis type quadratures and Hermite interpolation process. In
this way Vashakmadze proved that the Adam’s type multistep finite-difference schemes converge as O(h™) for
any finite integer n and absolutely stable are if the matrices of nodes are normal types in Fejer’s sense.

As we see in the last case it is necessary to calculate roots of classical Orthogonal polynomials (having of course
great theoretical and practical sense).The following statement is true :

Stmt.3.New schemes and corresponding programs are created by which are possible to calculate the classical

Orthogonal Polynomials (Legendre, Laguerre, Hermite, Chebyshev,all other Ultraspherical ones) when the order of
degrees are no less than 100.000(one hundred thousand) and an accuracy about 200 decimal points.

Direction I11.
D.IIL1. The uniform systems of governing equations of Continuum Mechanics

1. Within of Newtonian and Truesdell-Noll axiomatics, Vashakmadze created a uniform dynamic system of
pseudo-differential equations which is 3D with respect to spatial coordinates, contains as a particular case Navier-
Stokes. Euler equations. systems of PDEs of Solid Mechanics( if on contimuum media electro-magnetic fields act)
Maxwell's dynamical systems, the mass and principle of energy conservations, Saint-Venant-Belirami (continuity
equations) conditions. Such unique representation of this system allows us to prove that the nonlinear phenomena
observed in problems of solid mechanics can also be detected in Navier-Stokes type equations, and vice versa. We
describe this part in more details. The basic system of PDE has the following form:
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, B

p%=f-(l—l")Vp+V[(l+v“)f] , “

where p is a density, p is pressure,v=(v|,v2,v3) is vector of velocities, f are known volume forces, D/ Dt is

total or convective derivative, 7 is stress tensor,u=(u,,u2,u3) denotes displacement vector,

Diu _|0'uldr’ T =1
Dr

oulot=v,V=(0,0,0,) =grad, == .
0,0, = Dv/DLT =0

Newton's type law for viscous flow and Hooke's generalized law for solid structures may be written in the
form:

r=[(l—F)§+I‘}Arv6,(OSFSI) b))

For conditions of conservation of mass or equations of continuity Saint-Venant - Beltrami conditions we have:
[1-Dyar +T]B.[¢] =0 ()

where

Bo[p~5] =0,p+V(p).B|[e]= (BII!BIZ’BIJ’ BwBlsaBle)r @)

. 2
In the classical case B, ()= 2("3.12) =2y, l35, corresponds to well-known Monge-Amper form.

We underline that above elaborations are in conformity with Newton’s second axiom and different from it in
concrete substance.In case if on some continuum media also the electro-magnetic fields act with PDEs (1)-(3)
Vashakmadze used Maxwell's dynamical system too.

2. The three-dimensional models created by Vashakmadze, contain as a particular case and refined models of
Coleman-Noll (in the direction of elasticity theory), Griffith, Kobayashi, Atluri (in case of cracks and inclusions),
Biot (in case of poroelastic media), Green, Naghdi, Steel (in case of binary mixtures). For example, in the linear
theory by Biot corresponding differential operators with respect to spatial variables have double degeneration, since
symbolic determinants contain as a cofactor a symbolic minor corresponding to graddiv operator . In the nonlinear
theory of Biot the anisotropic property of the media depends on the ratio of strain and deformation tensors and not on
the character of the media. It must be pointed out, that in the models presented by Vashakmadze these controversies
are overcome. He introduced for each point of the mixture average quantities of tensors of stresses and strains and
displacement vectors. He refined Biot-Hooke's law. Relevant systems of DEs have the same form as nonlinear
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spatial theory of elasticity with positive symbolic determinant. This form of equilibrium equations proves that the
Pascal-Darcy law for poroelastic media (introduced by Biot) demands more precise definition.

D.I11.2 Some generalizations

1.In the second part of monograph [Vashakmadze 1999,Ch.III] the stable projective methods are also presented
using the linear form of classical orthogonal polynomials as coordinate systems and their numerical realizations for a
design of 2D BVPs (in bounded and unbounded domains) for the first part. These efficient and optimal (in some
sense) methods increase the possibilities of classical finite-difference, exponential-fitted, variational-discrete and
continuous analogue of alternating-direction methods. Here[pages 124-127there are created the Alternative to
Perturbation Poincare-Lyapunov’s theory convergent method for linear operator equation (L+eM)=f (with parameter
¢) . which gives approximate solution by inversion of L n-times and applications operator éM to known function.

2. For observation and analysis of results of Vashakmadze corresponding to Directions LIII we can recommend
the following form 6f KMR type systems:

3(1-v)
2;{ &3((_1;_21_) J[W"D]* Wgus' g,,_a_)-j['faa (1—%4 ))f:j ®)

(D& + 2100, ~2DE" (1+0)p0,A)w = (1 —M_—U)A](gJ -g,)

[Aﬁ—"TY'pAa,,jw—%[w,wh (a-220, Joi )+ ©)

The second equation of von Kdrmdn system even in dynamical case has the form: No= —o.SE[w, w] while
a dynamical part of the first equation has the same form as (5). Such structure of von Kdrmdn classical system gives
the possibility to use methods of Harmonic Analysis. As the new dynamical members are Ad,¢ and 0, (g; - g_{)
too. the KMR type (5)-(6) systems describe new nonlinear wave processes and it’s evident that for them it isn’t
possible to apply The Fourier Analysis technique

At last we remind the words of Antman [Nonlinear Problems of Elasticity,Springer,2005,p.699] that:”See

Vashakmadze (1999) for an alternative treatment. This work was the first that gave the von Kdrman equations with a

rational positions within_the general theory of nonlinear elasticity. All previous derivations of these equations,
beginning with von Kdrmdn (1910),employed a variety of ad hoc assumptions about the negligibility of certain
terms”. This estimation is true but the sufficiently incomplete one.

P.0.Box 398, Herzliya 46103, Israel « Tel: 972-9-9557120 o Fax: 972-9-9541253 » 46103 mbyan,398 Tn
info@wolffund.org.il e www.wolffund.org.il

Academisians: Archil Prangishvili, Sergey Ambartsumian,
Jumber Lominadze, Volodimir Makarov,
Professor David Gorgidze
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Tamaz S. Vashakmadze

Address (name of
organisation and full
postal address)

Professor of Mathematics

Department of Mathematical Sciences
The University of Memphis, Memphis,
TN 38152, USA.

901-678-3144 office,

Tel. No. 901-751-3553 home,
901-678-2482 secr.
Email ganastss@memphis.edu

(@) The merits of an individual or group’s work on the present

state of the topic.

We will do analysis of the results of T. Vashakmadze dedicated to
investigations and creations of optimal methods for approximate
solution of some classes of linear and nonlinear differential equations
(DEs). We remind that but not only for the field “Numerical methods
of solution of DEs” the great problem is optimization of arithmetic
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operations for calculation of the approximate solution (AOS).
Corresponding results are published particularly in [A:3, 6] and [C:3-
15, 26, 30, 62, 70, 92-94, 101] (see list of publications attached
below).

T.Vashakmadze proved that order of arithmetic operations for
calculation of approximate solution and its derivative of BVP for
nonlinear DE of normal form ( with small parameter too ) with
Sturm-Liouville boundary conditions is O(nlnn) Horner unit. The
convergence of the approximate solution and its derivative has (p-1)
order with respect to mesh width h=1/n if y(xX) has (p+1)
order continuously differentiable derivative. If the order is less than
p, the remainder member of corresponding scheme has best constant
in Sard's sense.

He got the same results (created optimal algorithms with minimal
AQOS) for subclasses of BVPs of PDEs (particularly for 2Dim
equations of theory of elasticity) developing stable and convergence
variation-discrete and continual analogue of Peasman-Rachford’s
“Alternating direction” methods for the technical (rectangular,
curvilinear trapezoid and band, quadrant) areas.

For the realisations of above mentioned optimal algorithms, it is
essential to calculate zeroes of classical orthogonal polynomials and
their values. Vashakmadze created new schemes and realised (with
his doctorant R. Chikashua) corresponding programs by which it is
possible to calculate the classical Orthogonal Polynomials and their
zeroes (Legendre, Laguerre, Hermite, Chebyshev, all other
Ultraspherical ones) when the order of degrees are no less than 10
000 000 (ten million) and an accuracy about 1000 decimal points.
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(b) The impact on the scientific community of the work of the
individual candidate or group nominated.

These results mentioned in (a) refined and generalized the correspon-
ding results of Shroder, Collatz, Berezin&Jidkov, Quarteroni&Buth-
cher&Stetter, which have first order of convergence and AOS of
O(n’logn). First order of convergence with respect to n, where n is
the number of subintervals, has the Multiple Shooting method
(Keller, Osborne, Bulirsch) but the order of AOS is no less than
O(n?). For the BVPs satisfying the Principle of Maximum, the
corresponding results which are cited in classical textbooks of
Collats, Henrici, Keller, Richtmaier, Engel-Miugler & Router,
Berezin&Jidkov, Marchuk, Kantorovich & Krilov, Strang&GFix, de
Boor and recent manuals (e.g. Quarteroni & Buthcher & Stetter,
Bulirsch & Stoer, Bakhvalov) may be formulated in the following
form: by finite-difference or FEM methods, the approximate
solutions converge to exact solution with no more than fourth order
with respect to mesh width, AOS is O(1/ h). Furthermore, the high
order accuracy three point schemes were obtained by Tikhonov&Sa-
marski and Volkov. The constructions of these models contain
unstable processes and the orders of AOSs are no less than two
because an employment of multipoint formulas of numerical
differentiation is necessary for them.The picture is the same when we
consider 2D BVPs, which refined and generalised e.g. Michlin’s and
Kantorovich & Krilov’s results.

(c) Recognition by peers within the scientific community.

Some of these methods were recognised by P. Henrici (see CV [R2]),
V. Kondratiev, V. Makarov, S. Michlin. In [C:2] Nominee got new,
which is different from de la Vallée Poussin’s type, sufficient
conditions for exactness and uniqueness of solution of multipoint
BVP of n™ order ODE (which is underlined in [R1]). In whole, these
high level and especially for practice important results are today
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insufficient popular and left without due attention. | hope that the
positive decision on the question of awarding The Latsis Prize to
T. Vashakmadze will be - do - great step by peers within the
scientific community.

(d) Influence on practice in the field through publications and
other means of dissemination, including teaching and training
students in the field.

We think that new publications follow by investigating 2D Nonlinear

problems and introducing intermediate classes with fractioanal

derivatives as Lipschitz classes having semiconstructive chara-
cter.The practical advantages follow by creating fast software
penetrating new schemes and parallelizing corresponding processes.

With respect to teaching and trainings, we should note that the

availability of new schemes imply that the basic knowledge is

classical analysis.

(e) Contributions made to scientific excellence, societal impact
and European progress.

The methods developed by the Nominee is a generalization of

classical methods. In fact, the classical methods are contained as

particular cases. This fact, on one hand, gives easy and clear way of
teaching opportunity to lecturers and on the other hand, gives
students opportunity of understanding of classical methods deeply.

The methodology has higher level of accuracy, convergence, stability

and wider class of applicability when compared to the classical

methods. These advantages will stimulate researchers to solve new
problems of engineering and all other problems of human being
which can be modeled by Mathematics.
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| Curriculum Vitae |

Tamaz S. Vashakmadze

Nationality: Georgian

Date of birth: 16. 09. 1937
Place of birth: Thilisi

Marital status: Married, wife
Nona Vasilieva-Vashakmadze,

2 doughters.

Phone: (+99532)230 30 40 (of.),
(+99532) 223 09 18 (h.),
(+995)599 536 554 (mob.).
E-mail:
tamazvashakmadze@gmail.com
Address:

(Home)75/3/4 1. Chavchavadze
Ave., 0189 Thilisi, Georgia;
(Office) 1. Javakhishvili Thilisi
State University, Vekua Institute
of Applied Mathematics of TSU,
2, University St., 0186 Thilisi,
Georgia.

| RESEARCH FIELDS

Numerical Mathematics, Mechanics, Computer Sciences,
Mathematical Modeling.

| EDUCATION

1959-62: postgraduate student of Razmadze Inst. of Math.
(Academy of Sci. of Georgia)

1954-59: graduate student of Thilisi State University in
Mechanics & Mathematics
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ACADEMIC DEGREE, TITLE

2005: Academician of Georgian Engineering Academy;

1995: Professor;

Dr. Hab. (Full professor) in Mechanics of Solids. Preliminary:
Lomonosov Moscow St. University Dept. of Mechanics of Solids
(1984). Officially: Razmadze Inst (1987).

Thesis: Solution of Basic Problems of Elasticity Theory for
Cylindrical Regions (Opponents: Acad. S. Ambartsumian, Acad.
I.Vorovich, acad. S. Mikhlin, Prof. V. Kondratiev);

1972: Senior Researcher in Numerical Mathematics Computer
Sciences;

1964: Ph. D. (Candidate of Sci.) in Computational Mathematics,
Razmadze Inst.

Thesis: Numerical Solution of Some Boundary Value Problems for
Ordinary Differential Equation (Supervisor: Acad. Sh. Mikeladze,
Opponents: Prof. D. Khveselava, Prof. I. Qartsivadze ).

WORK EXPERIENCE

2010-present: Emeritus Professor, Faculty of Exact and Natural
Sciences, TSU;

1963-2006-2010: Associate Professor, Professor (part time until
1992), Full Professor, TSU;

1968-2009-present: Senior Researcher, Head of Dept., Leader of
Division, VIAM, TSU;

1962-68: Junior Researcher, Razmadze Mathematical Institute.

LONG TERM INTERNATIONAL MISSIONS

2008-2010: Senior-researcher in Uniroma 1, Roma-Milano,
Kiev Shevchenko University,1 month;
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2001, 2003, 2007: Senior-researcher of College-Park
(Maryland) and North Dakota, 5-7 weeks;

1999: Professor-researcher in Delawere Univ. by COBASE
grant, 6 months;

1984-1988: Lecturer of Summer Schools in Dept of Math.,
Biophysical Research C. AS of FSU, 4x4 weeks;

1980: Senior-researcher, Moscow Physical Technical Inst., 3
months, doctorant

(Consultant: Acad. O. Belotserkovski);

1972: Senior-researcher of Weimar Inst. Architecture and
Baumvesen, 4 weeks.

AWARDS AND GRANTS

1997, 2009: Medal of Iv. Javakhishvili;

2003: Honor order, N182;

1999: Premium of COBASE ( 6 months, Professor-Explorer in
University of Delaware);

1993-Short-Term, 1995-96-Long-Term-KZB200 (Leader of
Group) Premiums of ISF (G.Soros Foundation);

1993: Premium of Ilia Vekua Georgian National Academy of
Sciences;

1959:The First Premium of Diploma Works Thilisi State
University.

CONSULTANCY, POST GRADUATE STUDENTS

Consultant of Dr.Hab. (Full professors): Givi Kiziria,
Avthandil Tvalchrelidze, Jemal Rogava;

Supervizors of PhD (Candidate of Sciences):Alex Dolidze,
Givi Pavlenishvili, Jemal Rogava, Guram Gvinchidze, lacob
Upor, Gia Dzodzuashvili, Archil Papukashvili, Roman

161



Dzneladze, Aliki Muradova, Eka Gordeziani, Vakhtang
Khukhunaishvili;

Supervisor of doctorants: Gela Manelidze (published 9 works),
Dimitri Arabidze-4 works, Revaz Chikashua-4 works ,

Leader of more than 70 diploma and master works.

PUBLICATIONS

Acrticles, thesis and reviews: about 140;
Monogrphs and manuals: 7; (for details see the list of
publications)

NOMINATIONS

In 2011 Prof. T. S. Vashakmadze was presented on Wolf
Foundation by nominators Academicians Sergei
Ambartsumian, Jumber Lominadze, Volodimir Makarov, Archil
Prangishvili, David Gorgidze.

OTHER PROFESSIONAL EMPLOYMENT

Member of Editorial Boards:Vekua Institute of Applied
Mathematics (4 journal), International Journal JAFA
(Memphis);

Main editor: "Proceedings of Javakhishvili Thilisi State
University, Applied Mathematics and Computer Sciences*
(1999-2004);

Correspondent: Math. Reviews, Zentralblatt, RIMat (1967-
1980);

Vice-president: GUTAM and Society of Sci. History;
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Membership: Presidium of GMU, ISIMM(1979),
ISBEM(1990), ISPOROSci (2002);

Member of organizing commitees: 15 All Union of FSU and
International conferences.

TEACHING AND TRAININGS

1963-present: Lecturer in Thilsi State University,

Basic and Advanced courses and corresponding syllabuses:

» Mathematical analyses and analytical geometry,

* The DE of Mathematical Physics,

* Numerical Methods,

» The mathematical theory of elastic plates and shells,

» The theory and applications of orthogonal functions,

» Projective Methods,

» The technology of solutions of systems of linear algebraic
equations with rare matrices,

 Introduction in one and two-dimensional spline-function
theory,

» The mathematical modeling of some problems of solid
mechanics,

» Programming,

+ Spline-functions theory and some Applications.

1962-present: For education of researchers and students gives
Seminars on the following topics:

(1) Projective and Numerical Methods (from 1962),

(ii) Direct Methods of Mathematical Physics (from1968),

(iii) The mathematical theory of elastic plates and shells (from
1971),

(iv) High order finite difference schemes and finite elements
method (1972-1974, with Prof. Solomon Mikhlin).
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PARATICIPATION IN INTERNATIONAL CONFERENCES
AND SEMINARS

More than 150 reports invited and plenary lecturers in
Armenia, Austria, Azerbaijan, Belarus, Czech Rep., China,
Estonia, France, Germany (FRG and DDR), Greece, Italy,
Japan, Kazakhstan, Kirgizstan, Moldova, Netherlands, Poland,
Portugal, Russia, Serbia, Slovakia, Turkey, Ukraina, USA,
Uzbekistan.

In 2012: reads 2 reports on Seminar of VIAM; 1-on Enlarged
sessions of the Seminar of VIAM, 17-20;

17-20 May, AMAT 2012 (2 reports), 3 lectures at TOBB
University of Economics & Technology (Ankara); 20-25
August in Beijing on ICTAM2012 will be reporting (see
“Publications™).

LETTERS AND REFERENCES

R1. R.Bellman, R.Calaba, Quasilinearization and nonlinear
boundary value problems, American Elsevier Publ. Co., New
York, 1965.

R2. P. Henrici, Mathematical Reviews vol.31-2-17749, On the
numerical solution of baundary-value problems by T. S.
Vashakmadze.

R3. W.Bekker, Zentralblatt fur Mathematic und Mechanik,
0936.74003,The Theory of Anisotropic Elastic Plates by
T.Vashakmadze.

R4. Book review: The Theory of Anisotropic Elastic Plates by
T.Vashakmadze, J.Georgian Geophysical Society, Issue A.
Physics of Solid Earth, vol.9A, Thilisi, 2005, pp.121-123.

R5. P. Ciarlet, Mathematical Elasticity, vol.ll: Theory of Plates,
NH, 1997.

164




R6. S. Antman, Nonlinear Problems of Elasicity, second
edition, Springer, 2004.

R7. V. Chavchanidze et al., The sign of progress of Georgian
Mathematical Society, Newspaper “Tbilisis Universiteti,” 08
April, 2004 (in Georgian), 1 complite page A2.

R8. C. O. Horgan, The Theory of Anisotropic Elastic Plates by
T.Vashakmadze, SIAM Review, 42, 2000, p.750.

R9. T. Ebanoidze, From Mathematics to Edgar Allan Poe,
Newspaper “Svobodnaia Gruzia,” 14 July, 2007 (in Russian),
half page A4 (with the picture of T.Vashakmadze).

List of publications of T. S. Vashakmadze

| A: Monographs and Text Books (7) |

1. Package of Applied Programs of Design of Spatial Structures.
Thilisi University Press, 1982, VVol.1:165p., Vol.2:161p.

2. Some Problems of Mathematical Theory of Anisotropic Elastic
Plates. Thilisi University Press, 1986, 176 p. (in Russian).

3. The Theory of Anisotropic Elastic Plates. Kluwer Academic
Publishers & Springer Verlag, Dortrecht/ Boston/London, 1999,
Xv+240p.

4. Theory and Application of Spline Functions, Course of Lectures,
Thilisi State University, 75p, 1996.

5. The mathematical theory of elastic thin-walled structures, Moodle
program of Textbook with electronic version for Students and
Researchers, Javakhishvili Thilisi State University, 2007, 60p (in
English, Geogian, Russian).

6. Numerical Analysis, I, Thilisi University Press, 2009, 188p (in
Georgian).

7. The Theory of Anisotropic Elastic Plates. Springer; 2nd Edition,
December 2010, 256 pages.
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B: Edited Books (4)

The Approximate Methods of Solution of Problems of Math.
Physics. Works Collection. Thilisi University Press, 1975
(Editors: L. Magnaradze / T. Vashakmadze).

Proceedings of Vekua’s Institutes of Applied Mathematics, Vol.
44 Thilisi University Press, 1992(Editor: T. Vashakmadze).

A. Razmadze, Course of Integral calculus,part 11, The Definite
Integrals, Thilisi University Press ,2004 (Editor I. Qartsivadze,
Referee T. Vashakmadze)

Memoirs and Letters, Dedicated to Andrew Razmadze, (Editor-
Complier T. Vashakmadze), Thilisi University Press, 1993.
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UROPERAN
CIENCE
—OUNDATION

SETTING SCIENCE AGENDAS FOR EUROPE

EUROPEAN LATSIS PRIZE 2012 ‘MATHEMATICS’

NOMINATION STATEMENT
(Curriculum Vitae of candidate to be inserted at the end of this document)

Name of Nominator Isaac Elishakoff

Name of Candidate (first

. Tamaz S. Vashakmadze
name and family name)

Department of Ocean and Mechanical

Address (name of Engineering,

organisation and full Department of Mathematical Sciences,

postal address) Florida Atlantic University, Boca
Raton, FL 33431-0991, USA

Tel. No. +1(561) 297-2729 office

Email: elishako@fau.edu

(f) The merits of an individual or group’s work on the present state
of the topic.
For studying Pr.1 the method of construction of refined theories and
new analogous models (without simplifying hypothesis with
arbitrary control parameters and having continuum capacity) were
elaborated. The exact analytical expressions were found for
corresponding remainder vector based on the works (see the list of
publications), the method of constructing the anisotropic inhomo-
geneous 2D nonlinear models of von Karman-Mindlin-Reissner
(KMR) type for binary mixture of porous, piezo-magneto—electric
and electrically conductive and viscous elastic plates, shells with
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variable thickness is given in e.g. [A:3, C:68, C:90, C:98, C:100]. In
particular, the Truesdell Problem (formulated in 1978 with respect to
“Physical Soundness” of von Karman system) was solved. Against
the Ciarlet elaborations ([R1], Ch.5) the corresponding variables are
the quantities with physical meaning. From KMR (by choosing the
parameter with some additional physical assumptions) the von
Karman system as one of possible models is obtained. The given
method differs from the classical ones by the fact that according to
classical method one of the equations of von K&rmén system
represents the Saint-Venant-Beltrami compatibility condition. For
isotropic and generalized transversal elastic plates in linear case
KMR have the unified representation as the systems of Cauchy-
Riemann DEs in terms of planar expansion and rotation. For
dynamical case (along the values describing the vertical directions
and Rayleigh-Lamb surface wave processes) the quantity Ao, ® (@
denotes Airy stress function) appears too.

Vashakmadze in works [C:66, A:3] generalized Hellinger-Reissner
variational principle and method of constructing KMR-Filon type
refined theories for nonhomogeneous plates with variable thickness
without assumptions of geometrical or physical characters. Some
well-known paradoxes of classical refined theories are explained, a
member, characterizing new edge effects and different for well-
known classical layer one is discovered. This correction is situated in
bounds of KMR models.

Within the Newtonian and Truesdell-Noll axiomatics, Vashakmadze
created a uniform dynamic system of pseudo-differential equations
which is 3D with respect to spatial coordinates, contains as a
particular case Navier-Stokes, Euler equations, systems of PDEs of
Solid Mechanics (if in continuum media electro-magnetic fields act)
Maxwell’s dynamical systems, the mass and principle of energy
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conservations,  Saint-Venant-Beltrami  (continuity  equations)
conditions. Such unique representation of this system allows us to
prove that the nonlinear phenomena observed in problems of solid
mechanics can also be detected in Navier-Stokes type equations, and
vice versa. Thus, Prof. Vashakmadze sets the law that a number of
appearances discovering for separate kind of a matter has the
universal nature and this rule is correct for all its form. We remark
that “the laws of the Nature are nonlinear” (A. Einstein), but the life
designed the verity.

(9) The impact on the scientific community of the work of the
individual candidate or group nominated.
The three-dimensional models created by Vashakmadze, contain as a
particular case and refined models of Coleman-Noll (in the direction
of elasticity theory), Griffith, Kobayashi, Atluri (in case of cracks
and inclusions), Biot (in case of poroelastic media), Green, Naghdi,
Steel (in case of binary mixtures). For example, in the linear theory
by Biot corresponding differential operators with respect to spatial
variables have double degeneration, since symbolic determinants
contain as a cofactor a symbolic minor corresponding to graddiv
operator. In the nonlinear theory of Biot the anisotropic property of
the media depends on the ratio of strain and deformation tensors and
not on the character of the media. It must be pointed out that in the
models presented by Vashakmadze these controversies are
overcomed. He introduced for each point of the mixture, average
guantities of tensors of stresses and strains and displacement vectors.
He refined Biot-Hooke’s law. Relevant systems of DEs have the
same form as nonlinear spatial theory of elasticity with positive
symbolic determinant. This form of equilibrium equations proves
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that the Pascal-Darcy law for poroelastic media (introduced by Biot)
demands more precise definition.

(h) Recognition by peers within the scientific community.

S. Antman [Nonlinear Problems of Elasticity, Springer, 2005, p.699]
wrote: "See Vashakmadze [A:3] for an alternative treatment. This
work was the first that gave the von Karman equations with a
rational positions within the general theory of nonlinear elasticity.
All previous derivations of these equations, beginning with von
Karman (1910), employed a variety of ad hoc assumptions about the
negligibility of certain terms”. This comment is true but the
sufficiently incomplete one.

“Instead of conclusion I should like to explain the phenomenon of
Prof. T. Vashaskmadze. And here | recalled words of great David
Hilbert: “Actually for successful study of the foundations of a
science it is necessary understanding of its special sections. Only
that architect is capable of lay a foundation of a building who wholly
and in all details has known its mission.” Obviously, these words
express completely the intensity, full breadth of scope and
uncommonness of the creative phenomenon of Prof.
T.Vashakmadze.” (Acad. Oleg Belotserkovsky, ICAD RAS, from an
official letter written to the President of Georgian Academy of
Sciences, Acad. A. Tavkhalidze).

(i) Influence on practice in the field through publications and
other means of dissemination, including teaching and training
students in the field.

The applications of well-known methods of hypothesis there are

apparently impossible for anisotropic nonhomogeneous elastic TWS

with variable thickness and semi bounded cylindrical regions. At the
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same time, the finite models of T. Vashakmadze there are easy to
choose corresponding models by variation of variable control
parameters or by extending the optimization methods of Bellman-
Pontrjagin for 2dim BVPs. Such considerations evidently enlarged
the influence to practical problems and will increase the number of
publications in relevant fields of natural sciences, economics,
engineering and so on. With respect to teaching and trainings of
students we remark that above mentioned works use only topics of
mathematics and computer sciences according to usual teaching
programs.

(i) Contributions made to scientific excellence, societal impact and

European progress.

The contributions of Vashakmadze having immediate applications
(in the field of projective methods for semi bounded regions too)
have not only scientific excellence but also rich field of applications.
Above mentioned law may envision and stimulate researchers to do
new kind of experimental works which serves to social progress too.
These works are elaborations having efficient modern characters
based on present day programs for universities and engineering
technical high schools of corresponding directions.
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Dear Mrs. Schauinger:

Attached please find the nomination paperwork about Professor
T. Vashakmadze. He is one of the most outstanding rese-
aceheres in theoretical and applied mechanics in the second
part of 20th century as well as this one, and deserves the
Latsis prize without any reservation. Hence | support his
candidacy in STRONGEST possible terms.

Please contact me in case you have any additional questions.
Sincerely yours,

Dr. Isaac Elishakoff

Distinguished Research Professor

Member, European Academy of Sciences and Arts Foreign
Member, Georgian National Academy of Sciences Full
Member, Academy of Engineering, Republic of Georgia
Fellow, American Academy of Mechanics Fellow, American
Society of Mechanical Engineers Fellow, Japan Society of
Promotion of Science Department of Ocean and Mechanical
Engineering Florida Atlantic University Boca Raton, FL
33431-0991

Tel: (561) 297-2729

Fax: (561) 297-3885
http://www.ome.fau.edu/directory/isaac-eelishakoff

Sent: Monday, 16 July, 2012 10:49:58 AM
Subject: RE: Latsis prize, ref. number 258"

"Dear Dr. Elishakoff,

Thank you very much for your support of the nomination of
Professor Tamaz Vashakmadze for the European Latsis Prize,
which we have duly noted. Your letter of support has been
added to the nomination documents and will be taken into full
account.

Best regards,
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Veronica Schauinger

Veronica Schauinger-Horne

Senior Personal Assistant to the Chief Executive
European Science Foundation

1, quai Lezay-Marnésia

B.P. 90015

67080 Strasbourg cedex, France

Tel. +33 (0)3 88 76 71 16 - Fax. +33 (0)3 88 36 69 45
e-mail: vschauinger@esf.org

ESFHome Page: http://www.esf.org "

With best wishes,

Tamaz Vashakmadze.
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o ™M3B0L OO

1959
On the Solution of Multipoint Boundary Value Problems for
Ordinary Differentia equations, Abstr. Reports of Student’s
Conference, Thilisi University Press 1959, p. 3.

1964
On Multipoint Linear Boundary Value Problem. Bulletin of
Georgia Academy of Sciences. Vol.35, Nol. 1964, pp.29-36.
To Numerical Solution of Boundary Value Problems, Jurnal
Vichislitelnoi Matematiki. Matematicheskoi Fiziki, Vol.4. No.4,
1964, pp. 623-637.
On the Numerical Solution of Some Boundary Value Problems
for Ordinary Differential Equations. Abstracts of the Ph.D.
Thesis. Georgia Academy of Science, Thilisi. Mets., 1964, 9p.
A Generalized Finite-Difference Method. Differentsial’nie Urav-
nenia, Vol.2, No5, 1966, pp. 614-618.

1967
To the Numerical Application of Boundary Value Problems.
Bulletin of Georgia Academy of Science, Vol. 43, Ne3, 1967.

1968
Numerical Solution of Some Boundary Value Problems for
Differential-Difference Equations. Materials of Il All-Union
Conference in the Theory of Differential Equations with Devi-
ating Argument and Applications, Chernovtsi, 1968, pp. 29-30.
Observation of Factorization method. Novosibirsk: Computatio-
nal Methods of Linear Algebra. VVol.1, 1968, p.8.

1969
To Some Optimal Algorithms, Proceeding of Institute of Appl.
Math., Thilisi University Press Vol.1, 1969, pp.3-16.
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10.

11.

12.

13.

14.

15.

16.

17.

1970
Observation of Numerical Realization of Ritz’s Method. Seminar
of Institute of Applied Math. Thilisi Univ, Press, Vol.2, 1970,
pp. 31-33.
On Some Variational-Difference Schemes for the Equations of
Prismatic Shells. Materials of the | Scientific Session of Institute
of Applied Mathematics, Thilisi Univ. Press, 1970, p.40.
(D. Antidze, K. Purusladze).
Numerical Realization of Variational Difference Method for
Dirichlet Problem. Bulletin of Georgia Academy of Sciences,
Vol. 57, No3, 1970, pp. 542-544 (D. Antidze).
On Approximate Solution of the Boundary Value Problem for
Biharmonic Equation. Materials of the Il Scientific Session,
Thilisi Univ. Press, 1970, pp.40-41 (I. Gongadze).

1971

On One application of the Generalized Factorization Method. Il
Republic Conference of Mathematicians of Byelorussia, Minsk,
Vol.1, 1971, p.182.

On Approximate Method of Solving Some Problems of Mathe-
matical Physics. Symposium on Continuum Mechanics and
Related Problems of Analysis, Annotations of Reports, Thilisi:
Metsniereba, 1971, p.p. 5-7.

1972
To the Numerical Realization of Boundary Value Problem for
the Equations of Plane Theory of Elasticity. Investigations of
Some Differential Equations of Mathematical Physics, Thbilisi
University Press, 1972, pp. 63-73. (D. Antidze).
On the Application of one Numerical Process for Dirichlet
Problem of the Shell Theory. VI Inter. Congress of Mathematics,
Wissenschaft Z. Hochschule Architectur and Baumwesen,
Weimar, No2, 1972, pp. 228-231.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

1973
Generalized Factorization Method and Its Application for
Numerical Solution of Some problems of Mathematical Physics.
Proceedings of Symp. Continuum Mechanics and Related Pro-
blems of Analysis, Thilisi: Metsniereba, VVol.1, 1973, pp. 36-45.
Three-Point Operator Equations of the Shell Theory. Seminar of
Institute of. Applied. Mathematics. Annotations of Reports, 8,
1973, pp. 23-27.

1974
On Convergence of Iterative Method for One Class of the Opera-
tor Equations. Bulletin of Georgia Academy of Sciences, Vol.76,
No1, 1974, pp. 37-39 (with J. Peradze).
On Multipoint Operator Equations of Linear Theory of Elasti-
city. Seminar of Inst of Appl. Mathematics. Annotations of
Reports, 8, 1974, pp. 21-23.

1975
To the Realization of Generalized Factorization Method on
Computers.The Approximate Methods of Solution of Problems
of Math. Physics. Works Collection. Thilisi University Press,
1975, pp. 39-49 (Editors L. Magnaradze/T.VVashakmadze with
G. Latsabidze).
On One Discrete-Analytical Method of Solving Parabolic
Equations. The Approximate Methods of Solution of Problems
of Math. Physics. Works Collection. Thilisi University. Press,
1975, pp. 51-55 (with J. Rogava).
Some Numerical Methods of Solving Boundary Value Problems
for Shells and Plates. Materials of the First All-Union School in
the Theory and Numerical Methods of Design of Shells and
Plates. Thilisi: Metsniereba, 1975, pp. 291-298.
To the Design of Elastic Shells of Variable Thickness. Proce-
eding of 10" All-Union Conference in the Theory of Shells and
Plates. Thilisi: Metsniereba, Vol.1, 1975, pp. 27-30.
Some Numerical Processes of Solution of BVP of 3D Theory of
Elasticity. VII Congress IKM, Weimar, 1975, pp. 317-321.
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1977

27. On Multipoint Operator Equations of the Theory of Plates and

28.

29.

30.

31.

32.

33.

34.

Shells. Gogishnik of Technicall Mechanics, Congress of Bulga-
rian Mechanics and Mathematics, Vol 7, Book 2, Sofia, 1977,
pp. 33-38.

On Constructing of General Solutions of Vekua Multipoint Ope-
rator Equations. Anwendungen auf Partiele Komplex Differe-
ntialgleichungen, Komplex Analysis, Halle, 1977, p. 37.

Some Problems of Definition of Efforts in Statical Undefinable
Prestrainded Construction. X Jubilee All-Union Session of
Sci.Research Inst.of Constuction of Caucasian Republics. Baku,
1977, pp. 163-166 (with G. Gvinchidze, G. Dzodzuashvili,
G. Kiziria).

1978
Application of the Variational-Difference and Summary-Appro-
ximation Methods for the Solution of Some Problems of the
Shell Theory. HI Intern. Symposium in Shell Theory, Abstracts
of Reports, Thilisi: Metsniereba, 1978, pp.23-24 (with
D. Gordeziani).
An Investigation of Vekua’s Operator of the Theory of Elastic
Shells. Complex Analysis and it’s Applications, Moscow:
Nauka, 1978. pp. 102-107.
On the Application of Orthogonal Polynomials in the Theory of
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50b0dbs, M Lbgs sbsgrmao dmyzsbowros 5d9Mm035d0 godm-
3999wo  9w9dgb@oeme  o09doBHozol  gho-gho  Lobg-
3dd03569wmdo. 5939 ©935853H90,0m0 3509353035 5sd05bol
9m3509md0b BGPIOHML J06dd9Fo30 s doebg dodboazgwo
Bofoeros, oa®oed o939 9gImEmBOWgds Bowrmbmygool 3bmdogn
3599306M090L5 @5 396Mbgdl. 8 bsBom, Bgdmmdmygzsbowo
9O0-9M0 335800 T3R0S ,JMYMGBOL “YoMYMAoLS* s
»3300030090md dMIMEWOLs s JHM0sBMdOL”  356mbg-
dobos. LYobEHIOGLMS sBgzg 93 Lygzombol obbogs 36Mmdoo
05009053H03MBYdoL  sBOI©  PoB3goEol s 3MB9
doMx 96033000l Goermbimgom®m 6596:MmIg0msb J00om9gd530g.
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3509353030l 9MH036mdoL Tglisbgd (3mb39n3E0s)
0505Y 350590509

1. a9630bowmom {i6gdo @wsdwsliol 4obGmagdolismzgol

OMObEgLs 53m(3960:
Au(x,y)=0,x* +y* < R?,
uR ) =glp)0<p<2z. 4

OMRMOG  39ORoss  3bmdowo, 98 53m3560L  58mbsblbo
390degds BsofigMml mGo 9943035¢09bGHMm0 gmMdoom (ob. doy.,
Edouard Goursat [EdCr1], Cours D’analyse Mathématique, Tome
III,  Gauthier-Villars, Paris 23.202,) . 356@mMHmz0b0,
3. 3®owmgo [LK,VK1]:

[Tpubnmxenusie Meroner Bricuero Amanusa, M.- JI., 1962, rx I,
81, ctp 24-25):

335bmbol 0bEHgyMowom:
27 I R? —2rRcos(¢p —9) +r?
@5 BHM0yMbmIgEHMmeo 9f3600300:

, © k
u(r, (p)—?O Z(;) (uy coske+u; sinkep)
k=1

u(r, 9) = g(e)de, @)
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2

' 1 1 "
i =— [ glp)cos kpd9 = — (g, cos k), uj =
0

)
1 .
=—(g,sinke).
T

©5327935m, 3mIBAsGIB@ol dobsbos u(r,F) $Mbdsool
GO0ME060s, MHMOYLSE 0bFHIAMOL 50gds (sbserobmGs
Dom0m©ygbs) GoMEos 96 Fgmdegdgero. o3 Fgdmggzsdo,
G063 §9L0, 359m0Yygbgds 335M5EHWIOHIO FGMEOHTMEGdO. v
(0,27) sggmmpm n Bofoes ©s 06 aGewl dg33eom
4m39w0 3odbomgdmeo HgMGHowobsmzol Lobdwwo xsdoom,
5MH0mMIGBH0IME Mm39M0305ms  M0oEb30, MMIgmoE LsFoMms
9osbE@mgdomo  38mbsblBoL  Ladmgbymsw, O(N) 3mEbyMol
GMwos(mv) 5 Ibg3z9wmdsdo 9O F03009dM  TGHJO0M
SHOMIYGHOIN 396053090,  ©53538069dMwl  CoS(p — )
296L5BEZOMB). Boysb (1,3 ) 3353980 GomEgbmds N —
ol 303sMm gy Gogobss, Lsdmemme, U(r,d) gubdsgool
53909 o(n®) 0oL o353 gdsL (96 4ogmgzsls) Lo FoMHmgdl.

(2) 9936003000  LoGygdEMdolsl 033900905 90RO
LrBomo. 3H36M0308 3m9x80(3096EHJOOL 30MHOIS0MO FOTMMZWS
LoFoMHMIOL, v 335OIGHMOMWO  FGMOTMEGOOL  3356dmo
©509bmdss N, 5096039 399053 gdsLe 96  Qogmesl o
cosk$, Sin k3 gbg300m Lol®gdgddg — N _xg6 303s6HNZb.

09 bLOT>OE0Z30L5M30L hs3MZWOm, HMI FglszMGOMs MOMOI-
Bmdog Lol xsddo N _ob Gmeos. 5333505, Lodogdgwo

RBJ300L  BHod oM gdoLImM3zoL  LoFoMH™M  SHOMIYE0IML
39653055 Gogbgo O(N®) Gogolss. 08 99dmbggzsdo, o
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399030996900 3953030963900l A5TMM3oL ,,39MH0gL LHOSR
3960©5gBsL", M396Mo3E0sms BsmEgbmds O(N*log, N) Gogols
09699s...

393608bmm, MH™mI  ,,379009L LBHOIR0 gocsddbols (Fast
Fourier Transformation-FFT)“ 9994dbs <93530060qqds 3Jo6em
3oLL. gOm-9Om  Mobagl 9bgo3zwm3gosdo [TG1]: “The
Princeton Companion To MATHEMATICS”, Editor Timothy
Gowers, Princeton University Press, USA, 2008. FFT bslbosoqgds
3M505OGM Moo 5Boeobol, dom  JmMol  MHobzomo
0639260900l  d0ToOOgdom,  OMMeOE  Mbogsweo
5@MmMH0mJ0, 56599 J356¢%Mo 3330m@gols
1bJgombomadol  ghm—gmo  Lodsbm dgomo (ob. [1]
963030Mm39000L 239M©9d0: 65, 202-04, 271, 609,...).

d9L5dEgdgeos  (A) 53mEsbol asbboergs Lbgs doym-
doms3, M3 B3960 sHBOHOm, LEYgMSOLIOM MBS OYMU.

©5300ymm  gbmdowo  99bodzbom, GMI  JMEsMo
(X=rcose,y=rsing) 3mmEobs@gdol  Jgdmyzsbom (Mg
29050LbgdS 356 m3mmbydo O<r<R0<@<27),
@3e5LoL A9BEHMEqdLs s LOLOBEOIOMM 30MHMOGOL  9dbgds
Lobg:
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X=rcos@, y=rsing.

.
o( cu O7u
r r + =0.

P o\ or) op°
27— u(0.0)=u(0.0)= 1]/ 2.
u(r.0)=u(r.27),
ol , u(R.¢)=glp)

R
(3)
1.1. d399m0o 53930 (3) 59mEsbol gbsdsdolo LslGvyen-
Ubbgomdosbo, 05gms  doxol dodomom  LodsMEHoz0LsM30U,
dgméy Gogol bdgds. 35B839bmm, GMA3 Lsdogdgero KMbJ30s
dosbemgdoom  33%6dom  fgdGomgddo  gobolisbrghgds

O[(max(h, 7) 2 1 600l 5GOMIYGH0IMEO  M39MHIE00m,
bogsg hm=R,nz =27.

(1)-56 33593b:
ri2 ui—l,j _zuiz,j +ui+1,j _H_i ui+1,j _ui—l,j +
h 2h
u,.,—2u, . +U, ..
e R = O(h? +77)
T
1=12,...m-1 j=12..n (4)
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-
5036036mm Ui:(uiyliui’ZV"’ui,m)' 35006  (2),

bs8mom  930ms  goM9dg, LoLEHOIOM  306HMBJIOL  QoZs-
obfjob9d0m, 300©gdL d9dg Lobgls:

E_ Ui, -AU;+E
LogoE:
A= {akj }nxn’akk = 2(1"' rizz,z /hz)’ Ay = By =y =
=a,; =-138;=0,j#k-1kk+1,
E_ =rc?/h(r /h-05)E,E,, =rz2/h(r,/h+05)E,E = {L1..1}
Uy =Up/2(LL..)" U, = (9(2),9(20),...g(nz))

U, =0i=12...m-1

i+1

3H5009, (5)LobiEgdol Tgbodsdolo FsGMOEO 3MSITSOS
@5 M. Goligol mgmEgdol oo — 5M0R5RZMGOMIOS,
5290 ©05MbsMo 9egdgb@ol Fomdmdol 3ModgMomdo
(3)-0L 306390 s dMEM 39JGHMOWO FobEHMEgdIOOLIMOU,
OmEqLsg 1 =1, m—1, LOmegds.

OMmO3 3590530, A 35OEH0EId0 03O0 HO30Lss.
O0amO3 36md0wos [0b.0sy.: 5¢dgho, bowlbgbo, wmedo
[JAHN,JW1] 130s0bms 099m60s s dobo 258mygbgdsbo, 1967,
535009936M9Ls, bo-0m® 30, mbmbo (0byolv® s MHLmen
9690%9), 30 2, 3mbJ@o 1, 943.18-19] 50 99dmnbggzsdos, 0byzg
03 B5I0sMBIWMMHO FoBHMOEOLIMZ0L, BsMEGH03© 0y)ds
B39JBHMOH0HdMwo MO Mi3bmdHy  ©odmMm30YdMYo  iggds,
OmEILSE 0LYBEOZMIDS MEMf93ES ITIMI0EIOMEdIMS 15Tv)-
5Egd0m MO39 d0dsMmmIegdom mombo §ygds  3m9x303096-
Ggooby, bmwm  ©opgadowo  dodsMmImgdom —  3bmdo
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LOOYYd0. 5TLMB, FogBHMOOBYdME Udgdsdo, gHM-9Mm0

390G ™M900b, 304350, F9M339WMOOLIMZOL, TR 396s
339600l Igbodsdolbo  3bmdo  olsBEZMYds.  9M0TYEH03IrIw
M39Mo3osms  Gogbgo  O(M)  GHmos. ©IZOMZSM”,
bsdogdgawo U = (U,,U,,...,U. ;)" 399&®60L 3obsmgds bsFo-
O SH0MIYGH0ZN M3gHo3E0sms MoEblzol Moyo. sdolsmgzol
399030949bmm 2510l 39dEHMOM0 (FodEHmMmoDs00l) Lggds:
4m39e0 399EHMM0 459m3Lbsbmo Imdg3bm 0bogduol dJmbg
399H™MM0ms s 3bMdowo §93M0om. 5dobsm30L oY FOMOYdS
A $o30L 3030mE0 BodMoEgdol d9dMB9ds, Mol B9
0m0d93bm  doxby 33e3  sbowo  303wMEO  FoBHMoEs
8000905.303M0 >GHGHOE0L FMOIoMHds LsFoMmadls O(n)
00l M39Mo30sL, oMb mEmo  BHodob E; 8s@®mogsby
39965395 M3GMO305Ms ML 56 (33¢0L. 0dob godm, MH™I
399HMOM  256GHMMgdsms Gogbzo M _ol GHmwos, ™m3geo-
30505 Gogbgo O[(max(h, )™ ] Gogolss.

B90mmgdNwoEsb Mo qobwogm  sMlgdomo?!  AsMo,
139950, 5MH0MTYGH03NW M3JMHHEF0SMS MOb30L Tgi3sligdols
(0g0 30603seM05), Bgds (33WIMOE POWIPOL JWOYMHS©
JoRLMEOO (335 3M9IB030J0EJB060  9MegMHmY35MM3560
©0xYIM96305MEMO0  bGMmEgdsms  LobiBgdobomzol, xge-
XIOMI0M OMObIL 30MHMdYd0m. 9OH-9MHm MZ5eLsRObM
95250l oMo gbl M9350MdOL dMEHYgwo mgmOools
653030 5dm336700 60DMEHOMIMWO 56M59MA350IM3s60 33Ws-
@0 Lobdol LE®MJEHMOIOOLOMZ0L. BoMMIMNPOBMZL  SGYGmS
dbgogLo, sbgomo  doymds o6 LoFoMmmgdl  Lslsbrgm
3063900l 9GOl LEBEOIMOPID doEME® 5MHYHY A9ILZOLOL
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LobOBEOZOM  30MMOJOOL  53MMJL0ToE0sL,  ob30MMdYINMEL
6030 3995037960 Lodbgwggdoo.

990009,  Loglgdoo  Tgbodergdgeros,  Gmd  Lofyobo
(05060(306090390) 53mEsbs ogml sMs (A) dbaogbo sdmEsbs,
565990 Loz 0gbsl, 3g3om, BoMm3MMbs 56 Ld3Mmbs
56099030  93m396900,  MM©Lsg  dmbs3gdgdo  3wsbozwmeo
SHM00 235436 LoDBEZMOL  bsHow by, IBsMRYE  bsfowmbyg
306MBJO0 5M5EIM SO0 (39M0MOYYI0 56 Bb3g.) bollosmobss.
5023560 59m356900L Jglfogerolisl s®LYdomo Lodbgarg 33¢0s3
3o9053H03mH0 Bobozol BB FgomIdOL  godmyqbadsls
9839db690s.

1.2 %90mmddmeol  ©gdmbl@®moiool dobbom, s630-
bowmo Imb—53396M0L OGBIMYI6E050MO QobBHMgds:
2 —
u,U,, —U,, =CAU,

— 2 2 —
A=0,,,c<lx’+y*Lul_=9(p) m.a
50 306d9ddo (ob. 6. 379M6E0, ©. 3owdgMEo [RC, DHI:
9o9053H03MMH0  goHozol  IgmEgdo,  G.2, dmlzmgz0-

©960byMoo, 1952, MMl 9bsBYg) gobGmergds gerorlvmMo
Go30obso.

0v) 093330 ©939OGHOL  3MmMEO0b65BHIOL 30
30MO06539000, mbsg-59396M0L 2563HM9gds Joowgdls Lobals:

2
crz(r g(r Z—l:)+ ;; ] = rz(u”uw, —uf¢)+

©)
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LobdBOZOM  306OHMBJd0, 3B, FobolsbL3MYds 0lg39,
OQMO3 Bgdmo. 59965, MoYD

2
u, =0= u(0,¢p) = const :2i J'g(S)d19=u(0,0).
%

3bMdowo m30L900L g9dm (ob. ogogzg [RC, DH 9bs%y, 33.262—
263, ©gwobol mgmeMgds), (6) ABGHMEGOL, ) g3l
59mbsbLbo, 080 9Oy M0s.

(6) 355@MEgd0Lsmz0L Bsdmomo 9300l dods@om dgmey
(0ol bb3omd0sbo bdgdols godmfgHs 5653006 Lodbgargls 56
Pom0mopabl. 51939  FoMEG0Z05  LobOBEOZOM  306OHMBYOOL
3990mygqbgds, M5yb obobo AsboLsBPZMYds sGRIMwo dsol
3396300 §96ME0egddo BLES©.

sbg39, 98 doamdom ULsob@ghglms LogMEmeo s0m3s-
Bgdols dglfogers. B3gmergd®og, 59 990mbggzsdo 3manmmImero

39slsbgols s 3MA3gJimo  (33@sol  FgomEgdo 5
9mdsmdgb.

1.3. @o60bmgl 3063900 9M09EXMm35bMoMLosbo
d0M»30L5mM30L 033eYdS 356MOWYG3039A0
X=rcosesing, y=rsingsing,z=

=rcos4,0<r<10<p<27,0<9<r

3990096506500:
u(0, @, $) = const,

U(r,go, 77) =h,(r,),
u(r,0,9)=u(r,2z,9)

uL, @, 9)=9(e.9)



ha (r, @) 896430900  Tgodwgds  Qodmm3zwo  0gbsl
d0Om30Lsm30L6  (0.1) 3pbmbol  BMOIMWOl Loz Mo
Bowmaom, 0v) ©i3dz90m, Gmd F=0,7. Ygodwgds
3990mygqbgdme 04bsL slggg wedesliol doenHBg F0sddYFI30
@5 dmbgbowo gm®IMwgdo (ob. dsy., [EDCRI1], 28-9 msgo,
8§531). 99glodegdgenos dBg3g 3o9dmygbgdne 0dbsl dm®Lols s
19ddsbol  [PMHF1]-Ph. Morse, H.Feshbach, Methods of
Theoretical Physics, Parts I, II, MC-Graw Hill Book Company, N.-
Y, T,L, 1953] ULowgbmm  0mbmy®msgosdo  33wooms
39063ogdol  IgommEo o gobolaBOzmml  LolsbLZOH™
dmboigdgdo O(N) sGOMIGHOZNO M3GMHIG000 3MEGUYE
©0539BHOBY (96 3mbMLgdbg, H™Iwgdoiz J00gds dOMMZ0H,
OmEgLsg 3 — 0,9 > 1) 3mmOEobsEIdOom

(x=0,y=0,z2=%2p,0< p<10<p<27,9=0,7)

1.4. 99L5degdgeos Bb3s 989JGHMEMO 53m(396900L gobbowgsg,
GRYXONG 399m308356M0 M0 d9dmbggzom, (QIUTCeJ3 IRTE!

356dmbomwo Bwbdsos Bsdogdgwos 30Erob®me Gymerdo
oMbl 306039300,

Au(x,y,z) =0,
u(x,y,2) = 9,(r,9,2),.u(x,y,2) = 9,(L, 9, 2),
u(x,y,z) = go(r, @) u(x,y,2) =g, (r,p).

3MoMo  3mmOEobysGgdol  Ggdmyzsbom, X =T COS @,
y= rsin @, Z =17, 3356@™gds 300090L 53065
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rg(ra—uj+azu+@—0
or\"or) 89> o @

LobobE3zMH™ 306HMdYOO:
[T=[r,<r<l 0<p<2r, 0<z<H]

356599303900l Bsbz56Bg Joogl Lobgl:
u(n, ¢,2) = 0,(,2), ull@,2)=9,(p,2),
u(r,(p,O):go, u(r,gp,H):gH, U(r,o, Z): 9)
=u(r,2x, 2),

3b9005, 0 896430980  3oMogerg3o3gol  Hodmgdby
bs  53059MmBogdEgl  FgmsbbIgdMEmdol  30MMdL, v
3m3wom, MHmd UeE C[@H]bbgb (LsBMYs©ME g gMero)
LobdBEOZOM  30MMdJd0L  Fgdmb3g35d0 356 g3039OL
LoBE3zMDg  Lbgomdosbo  bdgdol 3905  bmME30geqds,
O0amO3  J39dmo  gbsbogm, FoMEH035. 03  F9dmbggzsdo,
Omgbog [ -gogm®ol gHm-gomo g56%mdowgds 89smgd0m
Bozegdos Lbggddy, 30090m 93069 Lobdol mbgmw3zgm3zsb
LAHOMIGHMOIPL,  OMIIdo3  ©MY3900  BbYMEgdOLsmM30L
0080 9bl 330930Ls @S MOEB30MO MYsE0BsGOOLIMZOL,
B3960 sBOOm, Loy IOM MdOYIBHIOUL.

LoBMYsM, LOZO3MEO SFM(355900LsET0 Sgmo BoEYM-
dsb BoobBHgMgbmo 3m3wom 3Mb3gbGMmOMgdMwo LEgMmeEo
B9306090000 G9MLsBOZOIWO S BHMOMOPIWIMHO Y35~
@O0 25MLGOOLOM30L  (0b. Fomgdo@03MHo BoBOZoL Lobger-
9d035690mqdo, dsy., [PMHF1]
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2. 9bgobowmom  6MHgdo  @odslol  gob@memgdolsmgzols
6908560 sdm3sbs: Au =0,
2 2
ou/on=g(p),x +y° <1
59 99900bH393500, LOELODBPIOM 306HMBYOO F00EGOL Lbgls:

u(0,0)=u(0,90) =0 = Tg(&)d&' =0,u(r,0) =

=u(r,2z),0ulor| _ =-g(p)

Bgobo  sBGom, LogMEmwo  s3m3sbgdolsdo  sbgmo
03> sboew  3gMli3gdBHozsl Lobogl  3mbi9b@GHMoMgdrIeo
b3gIOMWo HByEs30Md00 FgBMLIBOIOWO ©s GHMOMOS-
WIOHO EMY390 25MLYIOLIMZO.

oMbl 30MHMBYGOOLOYG 2oblbgsgz900m, (3) LolEgdsdo
3969 ool LobmBEOL gbs®BMbgdol JoBbom, fo®dmgdero
LoBEZODY Mbs 90335 ™ LHFFIOEHOWMZ560 Fosdermboom:
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oulor| _, =(2h)"(3u(L ¢)—4u(l-h,p)+

+U(L-2h,¢))+0(h?) ’
GH0Iwolb  qom3zowoljobgdom  (3)  LobGgdsdo,  OHMLLG
I =m-—1, 339946905

(10)

2 -2
2rm_lh [_um—l,j + um_z'J ]+
-1
+ 2rm—1|ﬂI [um—l,j - um—2,j ] +
-2
+3r [um—l,,j—l - 2um—1,j + um—l,j+1] = 11

= (2, +1,,)9,; +O(h* +77).

O0AMO3 50300 bobobogos,  3965bger  LobEgdsdo
©O053MbsEol  9engdgb@BHol  FoMdMOoL  3MoGHgMomdo o6
LOHMEEY0s. 580GHMA  Lsb3zMoL g  HMIgEwodg 3356dom
FoOGHowdo ©obol BmmIMwoo (,Edouard Goursat [EdCrl],
Cours D’analyse Mathématique, Tome III, Gauthier-Villars, Paris
33-202,)  OMLbmeo 00Mydsbo 9. @by,  F509d5EH03MM0
365¢0Bob 3MOLO, BHmdo dglsdy, bsffoero I, g3. 201-202:

1 2
u(r, o) =;jg(9) log rdg.
0

0] 0534193990 LodsMGHOZ30LsMZ0L, HMA I' sGol Jsbdogro
@6 GadGowb: (0, ®), (LE) dmcol,
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1/2

r=QL-2pcos(w—9)+p°)"?, 4s38won Log(l—z)

RbJaost, Mmglsg Z = pei¢, p=w—-39, 90300900
b5d0gd9wo Bwbdi00l 3B0d3zbgeMdL LEBE3MOL GMIgerodg
09O GH0wdo. 5dob gomzgsolfjobgdom, (5) LobEgdol geo-ghm
2963Mmgdsl 946985 (5) LobEgdol dgbsdsdobo 1 =m—1
J3gbolGgdol  gmo-9hmo  9bFGHMEgdol  LAHOYIGHOS
©05mbse®mo  gangdgbGHol  FoMdmdOL  3oMHmdom.  sdob
3909250, 99L5d5doLO IMPOGROEF0MYdIMo 610dsbol sTMmEsboL
LolBmeEo SBsermal 9969ds gOMIMMO 53MbsbLbO, MMIgaros
503995 O(MN) Gogol 560039303790 M39H300L FYOIAI.

50030000 sLYBIb0s, M BYIMMYIMEIFMWO Qolo3w-
0609000 9B9JGHMO0s HOHOMEo HRMEoLsMZ0U.

AMOLLL M0y 990092909 ©IYMHEbMdOm, Ls0bEHIMILM©
902350605 300dgMHGHOL  53m3560Ly s  BomEMbol  BHodol
LoboBE3MH™ 306Md9d0L 89dm393530, 58 JoEYMoo LolMve-
Lb35Mm00560 30905000 Bgdgdol 539ds. Fob30boEIM® EIs3EslOL
396@™M900LsM30L 30¢dgMHEHOL 5dM356s 9BMYMEMOOMLo-
56 Hrgdo:

aa—u+ba—u+cu:g(¢)),0§go£27r. ©

on  Op

Bsgogommm, Gmd D 0gozmes 96 Meol Bmel. 85906
B9 M(3991000 3060MdS BHMERBIBOS 30OMOOLS:
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!(a%-(c-b’)ujd(p:

)

~ ToloHo

oODE3, 0079 (6)-0L obbgbs Fbotgl vy o3w9doBHgdm ©d
250m3z03gdm  b'u L s 3506¢93M9dm, d03009dm (7). 5ol
3909390 Hgdmmdmyzsb0mo (6) 306MHMBS oOIEOL  SMSWIM-
3006 300Mdsdo  FsOm3Mbgol  Jotx3gbs  339MHOBY.
Lobabezmm HodGH0wgddo MBEOHY639wYmMB0Er0s gmsbbdgdol
3060900, M50 3Esm0 3MMmMOHEObs@gdom  dgygbowo
oMM 3bgoL §390mgdo 96 ogs F9MEowgdos sb gdmbggzs
9OMAbgNL s vdoFGM™I  Lodogdgwo  gMbdzos s dobo

Pom0mgdmagdo  MHg3z9@0s 96  0g03MM© GHmos. vy (7)
3060Mmd530  06Ggacoml 9933330 3390MSEHIOICO
RMOINwom, bonwm (o®mdmgdmwml dgmemg Mool LobrlEob
©0o3b30m0  ofoMImgdol FmEOIMwom, (5) LolGgds 0dbgds
IB3WIWO, BJOHMO0D30L ©30fjggdm 306390 LZIEHOWH

@5 803009000  5EgdMHE  3IbGHMgdsms  LYIMSGHYI
LobEYIL U, 39d@H™M0LsmgolL. Mog dggbgds  Ggdmbgggzsl

GoEbsg  (6) 3060md3030 b=0, Jqgbsdsdolo Lslsbrgmm
59m3560L 5dmbLbs 300y3z569ds 3sMHIMbomwo gMbiool 30360l
59396599 oMobwal 306Mmdgdom (ob. [EdCrl], 93. 292-293,
Lo@o3  BOGHOMPIMMOs S IBHZ0(3JO0Mss  dmygzsboeno
G- dmx0mb  990093003)-

50  890mbgzg35d0  9MH0MIgBH0ZME M39MoE3osms MoEblo
O(N?) 3m6bgmol Gmeos (0079 5 Ibg39wMdsdo 56 J0300900
©5353)9d0m  5MOMIGHOINE  M3JMI3090L,  ©5353006MdMEs
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Cos(p—39,) bLodEgELMB). Gowsb (1,3 ) 3359900l

©om©3bmds N—ol 80dsG Tgneg MHooLss, LsdMEMM,
u(r,9) gabjgool sagds O(N*) Gogol  gs08@sgemgdsls (56
394mg3sls) LoFommgdL.

303603000 LyMRYJOMIOLLL 0339905 90 LBSDO.
03030l 3m9803096GHJOOL  30MEI30M0  2oTMMIWS
LoFoMOMYOL, v 339OIGHOWMWO  FGMEOTMEGdOL  33obdms

50096mdss N, 5996039 @o9M53wgdsLs 96 ogmasl o
cosk$,sink$,

B6d300ms  LoLEYIGODg — N _xgM F0ToOMNIL. 0

L0sME030L5m30L BIZ3MZWOm, MMI glozMGOMs MHOMEIBMDS
Lol xoddo N -ob  GHmeoos. 0033500,  bddogdgero
BBJ3o0L  BHodMoMmgdoLsM3zoL  LsFoMH™m  SMOMIYE0IML
3905305 M0oEb30 O(N®) 0oLy, 00 dgdmbggzsdo, vy
399030996900 3mg80(30963HJ00L odmmM3Eol 3OOl LHMSR
330©5gdbL, m3gHagosms Gomgbmds O(N*log, N) Gogols
096995.

d93600bmm, ®MmI ,3796009L LHGSGO  doM©oddbols (Fast
Fourier Transformation-FFT)“ 9994dbs 93530060905 3Jo6em
3oLL.  9Om-gho  Mobwgl  gbzolzwm3dgosdo  [1]: “The
Princeton Companion To MATHEMATICS”, Editor Timothy
Gowers, Princeton University Press, USA, 2008. FFT bslbosoq@gds
3M535OGM Moo 5boeobol, doom  FmMHoL  MHoibzomo
0639260900L J005OMIEgd0m, OHMYMOE b0ZowMOO SErym-
©omdo, 5539 J3BEGHMO0 3mI30EHIMOL B3wbdzombomgdols
9Om-900 LsdsBM Fgmms (ob. [1] 9303w m3gool §3.: 65,
202-04, 271, 609,...).
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d9L5dEgdg0s (A) 50mEsboL gobbogngs Lbgs dogymdo-
053, 053 B3960 sHO0m, LogMMOOWYdIM Mbs 0gMU.

©s300gmm  3bmdowo  dgbodzbom, O3  3mwsco
(X=rcose,) Yy=rsin@3mmmobs®gdol 89dmygzsboo g
390050Lbgds st 3Mmbgdo (0<r < R,0< 9 <27), @sdws-
LOL 2963 gdsls s LELEBOZMM 306OHMBJIL 9dbgds Loby:

2
rg(ré—uj+ ou =0.

or\_or) 0¢°
u(0,¢)=u(0,0)=u; /2,u(r,0)=
=u(r,27),u(R,p)=g(p) (1)

J300m® 5353mm  (B) 38mEsbol Ggbadsdolo  Labegen-
Ubbgomdosbo  dogms  doxol  d0dscm, Lods®EHoz0LsM30U,
dgmeg Mool bdgds. 3sB39bmm, MM Lsdogdgwo KmbJsos
dosbemgdom  3356dom  fgdGomgddo  gobolisbrghgds
O[(max(h,7)? ] Gogob 560mBg¢03meo m3ghsgoom, bswss
hm=R,nz=2r.

(1)-@56 335743L:

zuHJ_sz+mﬂj+ruMJ_W¢j

I .
' h? ' 2h
U...—2U..+U. .
,j-1 i,] ihj+1 2 2
+ + = =0(h” +7°). 2

1=12,..m-1j=12,...n.
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5036086mo U; = (ui,l,uivz,...,uiym)T . 85806 (2), 6s30om §930r005

3960909, LLLOBOZOM 30MMBdJOIOL FoMZ9¢olobgdom, doowgdl
3990092 Lobgls:

Ei Ui —AU +E.U

i+1

i =0,i=12,...m-1, 3)
Loo(3:
A = {akj }nxn,akk = 2(1+ r’z’ /hz), A1y =
=8, =, =8y =-La;=0,j=k-1kk+1
E_,=rz?/h(r/h—-05)E,E,, =rz*/h(r,/h+0.5)E,
E={1..1},

U, =u;/21...0)" U =(g(z),9(27)....,g(n7))
3H5009, (3) LobEBYIoL FgbsdsdoLO FoBHMOEO SMIBLITEISWPOS S

M. BoL3oL  MgMMITOL  JSWOm  —  9MOROAZIMIIO(S,
5390 ©05MbsMo gegdgb@ol Fomdmdol 3ModgMomdo
(3)-0b 306390 5 dMEM 39dBHMOYO ASBEMWGIFIOLIMO,
OmEqbsg  1=1m-1, UOEYwEgds. Gmameg  3bgpsgom,
©530035mm, bsdogdgwo U = (U,,U,,...,U )" 33d@m6ol
oLoYdsE  LBSFOOM  SMOMIYIGHOZNW M3IMOE0MS  BOEbloL
0g0. 530Lsm30L  259M30Ygbmo ool  (FodEHmOmoDsEool)
bdqds: ym3z9eo 394GH™M0 4odm3zLbsbmom dmdg3bm 0bwgduol
dJmbg  39dAHMOoms s 3bmdowo  g3dom.  sdolomzol
©5,3060©985 A $H0o30L 03O0 BoGMm0EHdOL  J9dGMBYdY,
6ol 999gao© 9mdEg3bm doxbg 333 sboeo  303WMO
doBHMoEs 8000905, 303WIMH0  oGHMoEol  BmMI0MYdS
Bs306gdl O(N) Gogol m3gH305L, osaMBaEmmo Godol E;

35G0(35%9 3986531905 M39M5E30sMs oYL 5O (33¢ol. 0dol
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390m, M3 39dBHMOM 46GHMMgdsms Hogbgzo M _ol GHmeos,

®3965305ms Gogbgo O[(Max(h, 7)™ ] Gogoboss.

©9000J0M0sb Mo gobwogm  s®lgdomo?! oM
56H00IYH0INW  Mm39M5300m5  BOEbgol  Tgx3sligdols,  Bggds
IB3WILOR FIIROL IOIMOE JLOBLYOO FILIQIMIBO-
30953900560 56M59MMA3560M3560 ORIMI6E05E MO0 QoBEHM-
gdsms LOLEBYAOLIMZ0L, OMObMgL 30MMIGOOm. JO-9HD
035BsR0bM ool FoMdmoygbl M935mdol dMEGHYg-
0O MJMOHO0L 53356900 560DMEBHOMIMWO sMIgMHMNYZ5MMZ560
3350  Lolgdob  LEHMMIEGHMMHGOOLIMZ0L.  FsMMIMMbMZD
50Mgms Abs3LO, YO FoEAMTS 5O LoFoMmmgdl  Lslsbrgm
306000900l 5MOL BsHOZOO0IB doEME 5M7BY FoIBZEOLLL
LoboBE3zmm  306MHMdYIOOL  53MHMJLoTo30L,  Fb30MHMDYdEL
600 (9dbo3mcmo Lodbgwggdoom. 909y, LogLgdoo  Tgls-
90905, H™A byHgolo (Bs0boEoMmdgE0) STMEIBs 0gmb Mo
(A) 9bgogbo  59mEbBs,00M589® dgbfageoe 0dbsl, 30d3s0m,
BoOmm3Mobs 96 Lod3mombs 56M99ddo  s3m(396900, MHMLLE
9mbs399900 3eoliogMMo YHBOOM §3543L BoDBPZMOL Bofforby,
bowm  ©sbs®Bgb  BsfoBg  306HMdJdO 5O M IS MO
bobosmOoLss. 5935600  53mEsbgdol  Tglfogeroliol  sOLgdomo
bodbgarg 33003 3509353030100 BoHo3Zob BB IgmmEgdol
3990mygqbgdols  93/dbgds, vy MmORBBMIowd0sb O R03
59m 3569330 LOZM MO 33OV B0TMM SIYMbI0MO JoEYM-
ol 3565  3slogM® FgMmEIdmsb  T9sMgdol
Bo@o6gds 80Dsbdgfimboeros (256Ls3MmMYd00 JONEGH0306O
L9000 53M356900BsMZ0L),

M dsMgmds 3339mMo© 0331905 LO3M Mo $3M3sbY-
B0l 356bogwgolisl. B3zgmegd®og, s0 990;mbgggsdo 3mIggm®maw-
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0 3505L5bz0Ls s 3MA3egduyMo (33esEOL IgoM©IdO SO
dmdsmdgb.
1.2. 35., ©OMObgl 300Md9d0 JM0YMEM356 doGmZ0-

Lom3z0l 033Wgds 35610993039 To
X =TrCcos@sing,y =rsingsin g,
Z=rcos30<r<10<p<27r,0<9< 7

3990096506500:
u(0, ¢,%9) = const,u(r,,0) = h,(r,p),

u(r,@,7)=h,(r,9),u(r,0,9)=u(r,2z,9)

u(, ¢, 9)=g(p,3)

h,(r,®) gw96J309d0 890dw9ds gsdmmgwow 0dbsl doGomgo-
Loomgolb (0.1) 395bmboll Gm@IMEol bLogmEwo sboswmyom,
) 534993900, MM F = 0, 7 . 890degds 359mygbgdwnen 0gbsls
51939 Wadsliol dseBg FmsddgFs30 s dmbgbowo
BOOINGd0 (0b. 3., [2], 28-9 30, §531). dgbodangdgaros
21939 399myggbgdIEm 0dbsl JmMLoLs s §gddsbol Lorsbmm
9mbMyM5830580 (3305 296(35¢9d0l FJNMEO S Fobobo-
BE3O™ML  LabybEgOHM  dmbsggdgdo O(N)  s®omdgEH039wo
396530000 3OO ©05dgGHODBY (56 3mbMLGdDY, BIMdwg-
303 3000905 BoMMNZ0©B, HmEbsg F —> 0,3 > 1) 3mme-
©obsgdomn X=0,y=0,2=%p),0< p<10<p<2r.

1.3. 99L5degdgeos Bb3s 989JGHMMO 59m356900L gobbowgsg,
05650 J90m30x35Mwmm d90mbgg30m, MMELsE 3sMmdmbo-

Mo gu9bdis0os LydogdgE0s 30EobEOE MHamedo otmob-
@9l 30OHMBYO0.
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Au(x,y,z) =0,
U(X, y’ Z) = gl(rl,(ﬁ, Z),..U(X, yv Z) = gz(li (07 Z);

u(x,y,2) = go(r, @), u(x, y,2) = g, (r, ).
300 3mmOEobsGdol  dgdmygzsboom, X=TrCoS @,

(3.0)

y=rsing,z=1, 356¢megds 00090l gmedsl:
rg(ra—uJ+ﬂ+@=O.
ol o) ep? ar o OV
LoboBOZOM 306HMdgd0 IT:=[r, <r<10<p<27,0<z<H]
39059 930390L Lsb35M-BY doogls Lobgls:
u(r,¢,2) = 9:(p,2),ull 0, 2) = 9,(, 2),
U(r, 9.0 = Gy, U(r, 0, H) = 0,0, U(1,0,2) = 15
=u(r,2x,2),
3boos, § x3MbJ30900 3ssmgugdodgol Hodmgdby mbos
53059mB09dgL 39056b39dMMdOL 30OHMBIL, M) 330,
6omd U e C[@H] Ubgs (LoBMPdME F9MHgrE0) LoboBLIOH™
30000900l d9dmbzg35do 3009930390l Lsbwzsmby
bbgomdosbo bdgdol sg9ds bmEME0WYds, MMaMOE J39dmo
360bogm, BoMGH035®. 08 Ygdmbgzgzsdo, Gmgbsg 1L goHm-
9600 256DmTogds JgsMgdom bozwmgdos bbggdby, 3009dm
930ty Lobdol by 39™356  LEHMIGHMOIOL, OGMIgdoE
6935000  bbgmagdolomgol  FomMdmoygbl  33crg30Ls o
603Eb30m0 M550 Bs3G00LIMZ0L, B39b0 SBOOm, LogmEMo®Id™
00993 90U.
LoBMYIMP, BOZOFMEO HFM(356900LsET0 SigmO BoEYM-
3o sbon 39ML39JGH035L Lobogl 3mbEgb@MmoMmgdmwo LggHIemo
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6905306090000 FgIMBsHBOZIOHWO s BHMOMOEILYOHO  ©OMY-
39000 2oMlgdoLM30U.

2. 39630bowmom §Mgdo @wsdersliol 2obEHmemgdolsmzol bgo-
8560l sBmgsbs:  Au=0, ou/on=g(p), X +y><1. 8
39000b393580, LELODBPZOM 30OHMDYdO Jo0MYOL Labgl:

u(0,0)=u(0,¢) =0= Tg(&)d& =0,

u(r,0) =u(r,2z),oulor| . =—g(p)
©OMObEgL  30MM39dOLHYE  4oblbgsgzgdom, (3) ULobEgdsdo
d9mMg Gogol LobMLEOL F9bsePRMbmdol Jobbom, Fo®dmgdm-

o  LsBE3sODBY  Mbs  Fgoazocml  LsdFgOEowmgsbo
353emboo:

oulor| . =(2h)"(Bu(L ) -4u(d-h,e)+
+Uu(l-2h,)) +0(h?)

GMIol  gomgzsolfjobgdom  (3)  LobBgdsdo,  GMmELLE
I =m-—1, 339469%s

(4

2 -2 -1
2r-mflh [_umfl,j +um—2,j]+2rm—1h [umfl,j _um—z,j]+

-2
+3r [um—l,,j—l =2, + um—l,j+1] (5)
=(2r;  +1,1)9,,; +O(h* +77).
OHMAMO3 90300 bobobsgos, 39656 LolEgdsdo osyM-
Bocrol 9e9d9b@ol FoMmdmdol 3Mo@gMomdo 56 LEwmwgds.
500@™3  LLDBE3ZOOL ghHm OHMIgwodg 33s6dom oM GHowdo

©oboll BmGIMwoon ([2], Edouard Goursat, Cours D’analyse
Mathématique, Tome III, Gauthier-Villars, Paris g¢3.202,)
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OMlmo  0Mydsbo 9. 4MOLy,  FomgdoB03emo  Sbarobols
3960, Gmdo 111, bsfoero I, a3. 201-202:

1 2z
u(r.g) == [ 9()logrds,
0

0Y) 5393980 LodsMGH030LsMZ0L, MM I sl Jsbdowro mE
FadEowl: (o, ®), (1,9) dm@ob,
r=(1-2pcos(w-P+p°)"?,

a338mom  Log(l—2z)  @ubdgost, GOmoglsg  Z= e,
¢ =w—8, 30300900 bsdogdgwo gmbdiool 9609369 MdsL
LoBEZOOL OMIgodg F9HEHowdo. 3ol Fomzseolfiobgdom,
(5) LobBHYIOL  9OC-9BD FSBEGHMEGOSL 946905 (3) LoLEgdol
99bodsdolo 1=m—1 g3ggbobGHrdol gOm-9OHMo obEHmeErgdol
LAHOYIHMIOS ORMBOMOO gegdgbBHol  FoMBMOOL J0MM-
d0m. 530l 99009y9©, Fgbodsdolo IMEOBOE0MYOo bgodsbols

59m3560L LobOemo sBsermal 9469ds 9O IMMO sdMbsblibo,
O®Iog 503905 O(MN) Gogol sOGOMIGEH0ZMo M3gMozool

8909390

500300 3LYBIbOs, BIMI BYIMMYIIMEIIMWO o3~
0609000 989JGM0s [OoMwo GymEobsmzgol. Mos dggbgds
3969 59m35690L53  d9dnbgzgz5do  LoobBHgMgbm  Mbs  oyml
3900700, odm3gdwwo Bz9b0 foabols dqLsdg msegdo.

31OLL M0y 9093909 IYMOPbMdOm, Ly0bEIMglm©
9093958605  30¢dgMHGHOL  sdmEsbols s  bomEHmbol  GHodol
LoboBE3zm™ 30MMd9d0L 89dm393530, 58 JoEYM0o LaliMvyen-
bbgomd0sbo 3090500 Bggdgdol sggds.
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@b 3503560l oFIMHIbE0sM® 5bEMEgdsms
bolLEgdols FoMmgdME@dOL Jglabgd (3mb3EgBE0s)

One of the most principal objects in development of mechanics
and mathematics is a system of nonlinear differential equations for
elastic isotropic plate constructed by von Karman. In 1978 Truesdell
expressed a doubt: “Physical Soundness” of von Karméan system.
This circumstance generated the problem of justification of von
Karman system. Afterwards this problem is studied by many authors,
but with most attention it was investigated by Ciarlet. In particular,
he wrote: “The von K&rman equations may be given a full
justification by means of the leading term of a formal asymptotic
expansion” ([2], p. 368). This result obviously is not sufficent for a
justification of ‘“Physical Soundness” of this system, because
representations by asymptotic expansions is dissimilar and leading
terms are only coefficients of power series without any “Physical
Soundness.”

Based on the [3], the method of constructing such anisotropic
nonhomogeneous 2D nonlinear models of von Karman-Mindlin-
Reissner (KMR) type for binary mixtures; (poro/visco/piezo-
electric/electrically conductive)elastic thin-walled structures with
variable thickness is given, by means of which the terms become
physically sound. The corresponding variables are quantities with
certain physical meaning: averaged components of the displacement
vector, bending and twisting moments, shearing forces, rotation of
normals, surface efforts. The given method differs from the classical
one by the fact that according to the classical method, one of the
equations of von Karman system represents one of Saint-Venant’s
compatibility conditions, i.e. it's obtained on the basis of geometry
and not taking into account the equilibrium equations.

At last we remark that in dynamical cases the corresponding
system contains wave processes not only in the vertical, but also in
the horizontal direction. The corresponding equations are [3]:
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(DA? + 2hpd, — 2DE*(1+ v)pd, A =

(2.1)
B _h2(1+27/)(2—u) -
—[1 3(1_0) A (93 Js )"‘
2h*(1+2y) . .
2h| 1- =227 A lw, ]+ h - -
3(1_0) [W ¢]+ (ga,a ga,a )
T 1 (o 2
—[|t,, —|1-——A(h? —t?) £, |dt,
A 1-v

2
(AZ - l_EV pAatt J(p = —%[W, W]+

1% 2 .oy 14y (2.2)
+§[A_Epa“)(gs + 0, )+E fw.

From (2.1), (2.2) we get von K&rmén system (in dynamical case too)
if y=-05p=0"=1f_,=0. Thus von Karmén classical
system gives the possibility to use methods of Harmonic Analysis.

Since the new dynamical terms are Aatt(p and also O (g; —0; )

, therefore the KMR type (2.1)-(2.2) systems describe new nonlinear
wave processes. We remark that if the equations (2.1), (.2.2) are in
final form it’s evident that for them it is not possible to apply the
Fourier Analysis technique. Because this system is nonlinear and
both DEs contains dynamical members against to von Karman
equations in classical form.

In addition, an equation corresponding to (2.2) by von Karman,
A. Foppl, Love, Lukasievicz, Tomoshenko, Donnel, Landau, Ciarlet,
Antman et al. were constructed by the condition &1 55 — 2€1512 +
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€211 = —0.5[ug,u3] and Hooke’s law (but without using the
equilibrium equations!). As we prove in works [3] the form (2.2)
follows immediately for more general cases, when thin-walled elastic
structures are anisotropic and if we use Hooke’s law, equilibrium
equations with and nonlinear relations between strain tensor and
displacement vector:

Epp = O.5(uaﬁ +Uy,, + u3,au3aﬁ)

Now we prove that (2.2) equations in dynamical case has the
following form:

1—v?2 v 2 _ 1+v
(-5 p1B0 )0 =2 (A-220, ) (gf + 95) + o fur  (23)

Thus we must demonstrate that both way give the expression
A — 0.5E[w,w]

In fact, we constructed (2.2) by using the following expression
(see [4]) :

A"+ 2WAE + &) =

uBA+2) (A + 2 (X + 2AG + G22)+... = (24)

u((—1)**F 05_y 03_pliz4Tizp)+...,

where dots denote other different members from (2.2). Let us
Oap = (-1)**F a,5_, d3_p® , then from preliminary equation
follows (2.2) or: A*® = —0.5E[w, w]+... From St.Venant-Beltrami
compatibility conditions it is evident that

A’® + 0.5E[w,w] = 0.

The mathematical models considered in [3] , ch.l contain a new
guantity, which describes an effect of boundary layer. Existence of
this member not only explains a set of paradoxes in the two-
dimensional elasticity theory (Babushka, Lukasievicz, Mazia,
Saponjan), but also is very important for example for process of
generating cracks and holes (details see in [3], ch.1, par. 3.3).
Further, let us note that in works [4] equations of (2.2) type are
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constructed with respect to certain components of stress tensor by
differentiation and summation of two differential equations. Also
other equations of KMR type, which differ from (2.2) type equation,
are equivalent to the system, where the order of each equation is not
higher than two.

For example, in the isotropic case, obviously, for coefficients we
have [4]:

Caa = A+ Znu’ Ce6 = Znu’ C12 = A*’ Ca6 = 01

A =22u(A+2w)~L, A and u are the Lamé coefficients. Then
the system (2.1) of [4] is presented in a form;

A +2w)o0it+ud,w =

1 = - - - A 2.a
oS+ (01 (uz2) — 02 (uzuz2)) — 2RO (0331, 1), (22)
Uoiw + (A" +2u) 0yt =
1 = - - - A 2.b
anf2 t 1(02(us1) = 01(uzatis2)) = s (0332,1), (@2b)

where the functions: t = g,,, @ = u;» —u, correspond to plane
expansion and rotation respectively.

Thus, in the dynamical case the KMR type systems are (2.1) and
(2.2). In the statical case from (2.5) immediately follows such
relations:

— 1+
SA(gT +93) + =5 fuw = 0.

The system (2.1)-(2.2) represents 2Dim mathematical model
having clear practical meaning where it is possible to consider
together the methods of Mathematical Analysis (in wide sense) and
Optimal Control Theory of Bellman-Pontryagin.

Let us consider the main terms from (2.1):

D'Alw, ¢]=D’ ([Aw, @]+ [w, Ag]+2[0,w, 0, 0])
(D'=4n%(1+2)/3(1-v)), DAwW (2.60)
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By using for simplicity the typical relations as

0110 =0y, 01 ;0=—0,, Opp P=0Cy, the first term may
be rewritten in the following form:

AW, @] = (5,40, AW + 25,0, ,AW + 5,0, AW) +
+ (01 WAG,, +20,,WAGy, + 0,WAT,) + (2.6b)
2 (Ell,aallvv,a + 2512,0:812\,\/,& + 522,0:622\,\,,0: )

Bgdl  Bobsfgmgdl  ©o350ma36gd ghmo  Imambgdom,
GOmdgros  MBO™  Bgdo  BodMHgdol  gogMdgumgdss, 3069
dbMmE JdMoo 5od@EHgdol godm3gds.

30900l dmerm  bsfoedo  dmygzsbogro IGMTs  sMOL
AHMLIOL 3O:MdEgdol LOWYWOo 250sHY39ES 00 SHBOOM,HMI
©SBMLEEHIIM DGMO0sM Jeolido Gmb 35603sbol 3esliog®o
396@Mgdsms LoLEBYIOL GOM-9O0 FoBEMWGds, v Qo6gIm
©9IBMOI>300L 3OM3gs80  MFY39E0 OBYds, b M3LYdsE™BdOL
196-39656-09E@GH®50l  30OHMdss, B IBsBHYdOMO B>
AMEMEMd0m  doergdly @d  A9MgIml HBgs30mBy  dmddg
533003908 ImGOoL. LHdMWMME ,,BMb 3506l BHodol
396G ™M90900L  dgLsdsdolbo dmEgwo FoMdmoygbl Mgolibg-
ol 3Ho30L (OR300 F9bGMWYdgdOL GB06MBIL Bsom-
6ol G030l 56505303 3w msb (Lostergl BogH, MBOYLMD
9O, gm0 ggdob LsFoMmMgds 4obbOEME0s sdsEJdom,
RMb 3563560l 8™ gMMs. 535LSL 53 53EHMOHMs BogH
339090 0ym 9ol gbdool 30dsMrm  2obEmegdols
A®0305MdY). 59 F0ToOMEgdom bgdo FOMIgdoL Tgliobgd
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359MHM0  30GH0MYdS 9J3m 96GHBL, LosHamgls s 3MEom-
310Y0l. 396dME, 96@Tobo 50bodbogl, Mmd Bgdo dgommoo
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