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A. Gachechiladze, R. Gachechiladze

Boundary Contact Problems with Friction of Dynamics for Hemitropic
Elastic Solids

Abstract

In the present paper we investigate the three-dimensional boundary-contact problem of dynamics
for homogeneous hemitropic elastic medium with regard for friction. The problem is quivalently
reduced to a special spatial variational equation. The corresponding regularized equation
depending on the parameter is written out and the questions on the existence of its solution are
studied by the Faedo-Galerkin method. Some a priori estimates for the solution of the regularized
equation are established; the estimates allow us to make the passage to the limit with respect
both to dimension and to parameter. The limiting function turns out to be a solution of the
variational inequality. The questions of the uniqueness of a solution follow directly from the
properties of full potential energy. Such kind of problems in the classical theory of elasticity
have been investigated in the monograph [G. Duvaut and J.-L. Lions, Les in\'{e}quations en
m\'{e}canique et en physique. (French) Travaux et Recherches Math\'{e}matiques, No. 21.
Dunod, Paris, 1972].



Extension of functions from hypersurfaces with
the boundary

R. Duduchava®

We extend m-tuples of functions from the Besov spaces on both face of a
smooth hypersurface § with the smooth boundary I' = 88 # () in R" into the
ambient domain slit by the hypersurface R% := R™ \ S. These tuples satisfy
a compatibility conditions on the boundary I". The traces are defined by
arbitrary Dirichlet system of boundary operators and extension is performed
by two different methods, one implicit and one explicit. Explicit extension is
based on the solution to the Dirichlet BVP for the poly harmonic equation
and permits the extension of distributions from the Besov space B; ,(S) with
a negative s < 0. Moreover, it allows to establish some additional features
of the extended functions, which are useful in applications.

Coretractions have essential applications in boundary value problems for
partial differential equations when, for example, it is necessary to reduce a
BVP with non-homogeneous boundary conditions to a BVP with the homo-
geneous boundary conditions.

2
For a pair of Besov spaces we introduce the following shortcut B;, ,(S) :=

B, .S) ®ﬁ§__p{5} and dencte p; :=pifs#0,+1,...,p;, <pif s =0,41,....
The notation [s]~ € Z is used for the largest positive or negative integer less
than s, ie, s—1<[s]” <s.

Here is one of the principal results obtained in the present investigation,

THEOREM. Let & be a smooth hypersurface with the boundary, A(z, D)
be a PDO of order k € Ny and of normal type, 1 < p < o0 and k € Ny,
s >0, k< s+ 1. Further let

B®(z, D) := {Bo(z,D),...,Be_1(z,D)}T

be a Dirichlet system of boundary operators and { @7 };:; be vector functions
such that

2
®; = (p] + ;.07 —¢;) € B (S), forall §=0,1,...,k—1.

Then there exists a continuous linear operator

oty [ 8
Pa: '® B(S) > T (RD)
Jj=1 '

e loc

which has the prescribed traces on the boundary

15:B;Pa® = ¢F, j=0,1,....k—1, AP,®cH '™ mz),

g Joc

where & := {®; }:’;Ul

*The investigation was supported by the grant of the Georgian National Science Foun-
dation GNSF/STO7/3-175



0 aSa efFremiZe

po B inomiaBuri matric Fungciebis speqtralluri
Tfagqtorizaciis Sesaxeb

motani B1 igneba po B inomiaBluri matric Funqciebis spectraluri
fagtorizaciis Teoremis martivi damtkiceba romelic eyrdnoba
elementarull Tagtebs kompBeqsuri cvBadis TungciaTa Teoriidan da
wrFivi algebridan.

ganxi Bu l'1 igneba rogoc erTeulovani wrewiris, ise nandvi 1 RerZis
SemTxveva.

n. ihasariZe

allgebrebis jvaredini modullebis cikBuri homo I ogiebi



LOCALISATION AND COLOCALISATION OF TRIANGULATED
CATEGORIES AND EQUIVARIANT KK-THEORY

HVEDRI INASSARIDZE, TAMAZ KANDELAKI, AND RALF MEYER

Let T be a triangulated category and £ a thick subcategory, let C be an Abelian
category and F': 7 — C a homological functor. Its right Iocalisation at £ is a uni-
versal functor BF: T — C with a natural transformation F = RF, such that BF
vanishes on £. Its right colocalisation is a universal functor R*F: T — C with a
natural transformation R-F = F such that RLF extends F|£. If F is a homolog-
ical functor to the category of Abelian groups, then RF and B+ F are homological
functors again, and both fit into a long exact sequence

(1) - - — RLF(A) - Fi(4) - RF;(A)
— RFy(A) — Fo(A) —» RFy(A) — - -,

which is functorial in 4 and F'; that is, a natural transformation of homological
functors F' = F' and an arrow 4 — A’ induces a chain map from (1) for F,(4)
to (1) for F}{A') in a functorial manner (see [1]).

Let R be a commutative unital ring, let § be a mmltiplicative subset, and
let SR denote the localisation of R at S§. Let 7 be an R-linear triangulated
category. The multiplicative set S defines localisation of 7, which i1s 1somorphic
to T(A, B) @ S~ 1R. The structure of the corresponding colocalisation is studied
in [2]. We study localisation and colocalisation of equivariant K K-theory at any
multipheatively closed subset of £. The colocalisation also produces an S-torsion
theory KKE"{A,B; S—1Z/Z) that fits into a natural long exact sequence like (1).
When § = Z \ {0} and S~'Z = @, this includes the rational and torsion KK-
theories. The S-rational and S-torsion theories inherit basic properties like homo-
topy invariance, C*-stability, excision and Bott periodicity from KK®. All this is
contained in the statement that they are bifunctors on KK that are homological
in the first and cohomological in the second variable. Since the S-rational theory
1s again a triangulated category, we get an associative product

KKE[A,B;S"E} Hg-1x KKﬁ{B,C’;S_lE] — KK* {A,G;S_IEJ.

n4m
The 5-torsion theory is not a category because it lacks identity morphisms.
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1. kKiRuraze

arallokaBuri amocanebi maRalli rigis singularulli
Cveu B ebrivi diferencialluri ganto lebebisaTvis

v. koki BaSvi i

singuBlarulli integrallebi banaxis arastandartull sivrceebSi

ukanasknel aTwBeullSi naTelli gaxda, rom kBasikur Funqciur
sivrceebs aRar ZaBuZT mTeli rigi probBlemebis gadaWra, romlebic
Cndebian arawrfiv kerZowarmoebu Bebian diferencialur ganto lebebSi,
arawrfivi drekadobis TeoriaSi, ukumSvad siTxeTa dinebis meganikaSt,
maTematikuri TFizikis mTeli rigi amocanebis variaciulli meTodebiT
kv Bevisas. aman ganapiroba banaxis arastandartulli sivrceebis SemoReba
da intensiuri SeswavBa amis magal iTebia: banaxis Funqciuri sivrceebi
arastandartulli zrdadobis rigiT, e w. grand HBebegis sivrceebi da
sxva. es ukanaskneBi1 SemoRebull igna k. sbordonesa da T. ivaniecis mier
iakobianis integrebadobis minimaBuri pirobebis dasadgenad. aRmoCnda,
rom swored es sivrceebia kargad morgebulli zogierTi arawrTFivi
diferencialuri ganto Bebebis amonaxsnebis regu Barobis dasadgenad.

moxsenebaSi1 moyvani Bi1 igneba ganzogadebul grand HBebegis wonian
sivrceebSi singuBlarull da magsimaBur operatorTa SemosazRvrull obis
aucilebeli da sakmarisi pirobebi. ganxiBlulli igneba rogorc
erTganzomi Bebiani SemTxvevebi, aseve namrav B-sivrceebze gansazRvrulli
singuBlarulli integrallebi da potenciallebi, ZNRieri magsimaluri
Ffunqciebi da sxva. mocemulB i1 1igneba araerTgvarovan zomian metrikull
sivrceebze gansazRvrulli singularulli integrallebiT, sxvadasxva
magsimaBuri FungciebiT da potenciallebiT HBebegis azriT jamebad

fungciaTa L' sivrcis anasaxi simravBeebis ufro Tagizi daxasiaTeba,
vidre amas i1ZBeva, magaliTad, a koBmogorovis Teorema hilbertis
gardagmnebisTvis.



v koki BaSvi i, v. paataSvi i

dirix Bl es amocana cv il admaCveneb I ian smirnovis kbl asis
harmoniu B i FungciebisaTvis

dirixles sasazRvro amocana SeiswavBeba cvBadmaCvenebllian
smirnovis kBasis harmoniulli FunqciebisaTvis nebismier uban-uban g Buvi
wiriT SemosazRvrull caladbmull areSi.

imisda mixedviT, Tu rogoria saZiebel  FfungciaTa kHlasis
ganmsazRvreBi1 TFTungciis mniSvne Bobebi sazRvris kuTxis werti BebSi,
amocana SeiZBeba aRmoCndes callsaxad an mravall saxad amoxsnadi, anda
sulac araamoxsnadi. am ukanasknel SemTxvevaSi moZebni Bia pirobebi
mocemuli sasazRvro Funqciis mimarT (aucillebeli da sakmarisi),
rome B Ta Sesrulleba uzrunve lyofs amocanis amoxsnadobas.

yvelBla 1Im SemTxvevaSi roca amoxsnebi arsebobs, isini agebulia
cxadi saxiT.

m. mania, r. TevzaZe
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Testing the Concept of Quark-Hadron Duality with the ALEPE

Decay Data
B.A. Magradze

4 Andrea Razmadze Mathematical Institute

Abstract

We propose a modified procedure for extracting the numerical value for the strong
coupling constant . from the 7 lepton hadronic decay rate into non-strange particles
in the vector channel. We employ the conecept of the quark-hadron duality specifieally,
introducing a boundary energy squared sp > 0, the onset of the perturbative QCD
continuum in Minkowski space. To approximate the hadronic spectral function in the
region & > sp, we use Analytic Perturbation Theory (APT) up to the fifth order. A new
feature of our procedure is that it enables us to extract from the data simultaneously
the QCD scale parameter Agrg and the boundary energy squared s,. We carefully
determine the experimental errors on these parameters which come from the errors on
the invariant mass squared distribution. For the MS scheme coupling constant, we
obtain a-s(-rn;%} = 0.3204 + 0.0159.2p.. We show that our numerical analysis is much
more stable against higher-order corrections than the standard one. Additionally, we
recalculate the “experimental” Adler function in the infrared region using final ALEPH
results. The uncertainty on this function is also determined.

S. saneb l iZe

LC. -allgebris strugtura homotopiis jgufebze

sivrceTa garkveuli kBasisaTvis agebullia maRali rigis operaciebi
homotopiis ggufebze, romBebic kanonikurad SeTanxmebull 1a standartul

Bis

algebris strugturasTan, daVMmocemuBia misi gamoyeneba

sivrceTa homotopiuri kBasifikaciisaTvis.

am

naSromi nawi B ia sesT-is mier mxardaWeri B i proeqtisa GNSF/ST08/3 - 398.



S. tetunaSvi ki
Turies mwkrivebis ganS Badoba Sejamebadobis
zogierTi meTodiT

1926 wells koWNmogorovis mier 1igna agebuli jgamebadi Fungcia,
romlis furies trigonometriuli mwkrivi yove 1 werti I Si
SemousazRvreBlad ganSBadia igive debullebis samarT Bianoba Turie-
uo BSis mwkrivebisaTvis daadgina Sipma 1969 wells, xolBlo zogadi
erTobliv SemosazRvrulli orTonormirebulli sistemebisaTvis ki
anal ogiuri Teorema daamtkica boCkariovma 1975 we Bs. (ix.[1], [2] da [3]).

Cvens mier SemotaniBia Sejamebadobis zogierTi axali meTodi,

romBebic kerZod moicaven Cezarosa da risis Sejamebadobis (C,{an}) da

(R.{@,}) meTodebs cvladi «, maCvenebBiT. Tu «,=0 yovelBi n-Tvis, maSin

orive es meTodi emTxveva krebadobas.
Cvens mier ganzogadebulia ko Emogorovis, Sipis da boCkariovis

zemoaRniSnuli Teoremebi rogorc (C,{an}) aseve (R,{an}) meTodisaTvis,
rodesac

OSansli, sadac 0<c<In2 da n>1.
nn
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T. gadeiSvi ki

mgrexi e B ementebi hopotopiur G-all gebrebSi

k Basikuri mgrexi elementebi da=a-a (e. brauni) da maTi gardagmnebi

a'=g-a-g”' +dg-g~'(n. berikaSvi Bi) mniSvne Bovan rolls asrulleben rogorc
maTematikaSi (FibraciaTa homo B ogoos Teoria, diferencialluri
geometria), aseve FizikaSi (yaliburi Teoria).

Cven vixi BavT mgrex elementebs araasociaturi u, -gamravBebis mimarT.

aRmoCnda, rom, Tu mgrexi eBementis ganmsazRvreli toloba da=au, a

iwereba mxo Bod u,—gamrav Bebis terminebSi, gardagmnis formulla
a'=a+dg+g-g+g{a}+a'{g}+a'{g,g}+...

moiTxovs u,—Tan dakavSirebull mravaBladgiBian allgebrull opraciaTa

lerarqias, ew. breis operaciebs af{b,..,b}, afp}=au,b, romBebic hgmnian

homotopiur G-algebras.
vaCvenebT, aseTi mgrexi e Bementebi erT konteqstSi aqceven or kBasikur

koncefcias — gerstenhaberis deformaciebs da staSefis A -algebrebs.

naSromi nawi B 1a sesT-is mier mxardaWeri B i proegtisa GNSF/ST08/3 —398.



INTEGRATION AND DIFFERENTIATION OF DOUBLE
FOURIER SERIES

OMAR DZAGNIDZE

ABSTRACT. It is proved that the termwise integration of any double
Fourier trigonometric series over a variable rectangle [0, z] x [0,y] C B®
gives a uniformly converging double series which is a Fourier series for
an integral over [0, x] x [0, y] of that very function for which the dou-

b

ble Fourier series has been constructed. A series sum % bmn/mn Is

]

m, n=1
found, where bmn is the Fourier coefficient at the produet sin mz sinny.
The technique of constructing the Fourier series of functions F,, Fy,
F, J".’.,. and the ease of uniform and absolute convergence of a Fourier series
are indicated for an absclutely continuous funetion F. The character-
istic property of Fourier coefficients tendency to zero for an absolutely
continuous function is described.

a. xaraziSvili

diskretull i geometriulli struqturebi da maTTan
asocirebulli algoriTmebi.

moxsenebaSi ganxi Buli igneba kombinatorulli da gamoTvRiTi geometriis
zogierTi tipiuri amocana.

aRweri i igneba am amocanebTan dakavSirebu i geometriulli
algoriTmebi da Sefasebulli igneba maTi sirTulle.

L. BoM0d9a53300
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g. ximSiaSvi ki

eqstremaBuri amocanebi konFiguraciull sivrceebze



e. xma l aZe

araabe Buri HBaibnicis homo I ogiebis Sesaxeb

g. JorjaZe

sivrcismagvari minimaBuri zedapirebi Ads xS sirceebSi

g. Jorjaze

nawi B akis dinamikis koordinatull i warmodgena statikur
sivrce-droSi

0. joxaZe

koSis amocana damxSobi arawrfivi wevris Semcveli1 talRis
ganto B ebisaTvis).

0. Wkadua

areze da mis sazRvarze gansazRvrulli Bokalizebulli
integrallur ganto BebaTa meTodi meore rigis
cv B adkoeficientebiani kerZowarmoebu l iani diferencialluri
ganto BebebisaTvis



