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Andrey  A. Amosov, Moscow Power Engineering Institute, Moscow, Russia 

Tuesday 22, 17:17.30 
 
Title:  Semidiscrete and asymptotic approximations for the nonstationary  radiative-
conductive heat transfer problem in a periodic system of grey heat shields   
 
Abstract: 
 

 

 

 



Jose M. Arrieta, Universidad Complutense de Madrid, Madrid, Spain 

Tuesday 22, 16:16.30 

Title: Locally periodic thin domains with varying period 

Joint work with  Manuel Villanueva-Pesqueira 

Abstract:  

We analyze the behavior of the solutions of the Laplace equation with Neumann 
boundary conditions in a thin domain with a highly oscillatory boundary. The 
oscillations are locally periodic in the sense that both the amplitude and the period of 
the oscillations may not be constant and actually they vary in space. We obtain the 
asymptotic homogenized limit and provide some correctors. To accomplish this goal, 
we extend the unfolding operator method to the locally periodic case. The main ideas 
of this extension may be applied to other cases like perforated domains or reticulated 
structures, which are locally periodic with not necessarily a constant period.  

 

 

Loredana Balilescu, U. of Pitesti, Romania, and Federal U. of Santa Catarina, Brasil 

Tuesday 22, 16:16.30  

Title: Burnett coefficients and laminates  

Abstract: 
 
 In this talk, we consider a periodic media and we study the dependence of the fourth-
order dispersion tensor d or Burnett coefficient in terms of the microstructure. We 
treat the one dimensional case and also some structures in higher dimension. 
Considering the one dimensional periodic medium, we completely describe the set in 
which the dispersion coefficient lies, as the microstructure varies preserving the 
volume proportion. In higher dimension, the focus of attention is the variation of d on 
laminated microstructures, where complete bounds are obtained on its quartic form 
along with the corresponding optimal structures. Differences with corresponding 
results for the homogenized matrix are pointed out. Using Blossoming Principle, 
it is shown that d is not negative in the sense of Legendre–Hadamard, even though its 
quartic form is negative 
 
 
 
 
 
 
 



 
Alain Brillard, Université de Mulhouse, Mulhouse, France 

Tuesday 22, 10:10.30  

Title: On the interface boundary conditions between two interacting incompressible 
viscous fluid flows 

Joint work with M. El Jarroudi, 

Abstract: 

 

 



Delfina Gómez, Universidad de Cantabria, Santander, Spain 

Tuesday 22, 14.30:15 

 Title:  Spectral problems in banded domains: local effects for eigenfunctions  
 
Abstract: 
We consider the asymptotic behavior for the eigenelements of a second order 
differential operator, with piecewise constants coefficients, in two-dimensional 
domains composed of a fixed domain surrounded by thin, heavy and/or stiff 
bands. These models are of interest, for instance, in the study of reinforcement 
problems. Considering the range of the low, middle and high frequencies, we 
provide asymptotics for the eigenvalues and the corresponding eigenfunctions. 
In particular, we highlight the frequencies for which the corresponding 
eigenfunctions may be localized asymptotically in small neighborhoods of certain 
points of the boundary. This is a work of collaboration with S. Nazarov and E. 
Pérez 

 

 

Andrii Khrabustovskyi, Karlsruher Institut fuer Technologie, Kalsruhe, Germany   
 
Tuesday 22, 14 :14.30 
 
Title: Spectral properties of elliptic operator with double-contrast coefficients near a 
hyperplane 
 
Joint work with  Michael Plum (KIT, Karlsruhe) 
 
Abstract: 
 We study the spectrum of the elliptic operator governing vibrations of a body 
occupying a bounded domain and containing many small heavy inclusions surrounded 
by thin soft layers. The inclusion are located along a plain having nonempty 
intersection with the body. 
Our goal is to describe the asymptotic behavior of the spectrum, when the number of 
the inclusions tends to infinity, while their radii and the distances between them tend 
to zero. We prove the Hausdorff convergence of the spectrum and show that in some 
cases the limit problem may have nonempty essential spectrum. 
Also we discuss some applications to spectral theory of periodic differential operators 
in domains with waveguide geometry. 
The results are available online: Andrii Khrabustovskyi, Michael Plum, Spectral 
properties of elliptic operator with double-contrast coefficients near a hyperplane, 
arXiv:1404.2555. 
 
 
 



Pier  Domenico Lamberti, University of Padova, Padova, Italy  
 
Tuesday 22, 15 :15.30 
Title: Homogenization of oscillating boundaries of hinged plates via unfolding 
method 
 
Abstract:  
We consider the biharmonic operator subject to suitable intermediate boundary conditions on 
a bounded domain in the n-dimensional Euclidean space. For n=2 this problem is related to the 
study of so-called hinged plates. We analyze the limiting behavior of the solutions to the 
corresponding Poisson problem, as well as of eigenvalues and eigenfunctions, when the 
boundary of the  domain is   described by a periodic oscillatory profile depeding on a 
parameter.    We show that there is a critical parameter such that the limiting problem 
depends on whether we are above, below or just sitting on such critical value. The critical case 
leads to the study of a somewhat typical homogenization problem and provides a limiting 
strange term.   The analysis of such case is done by means of so-called unfolding method. 
This is a joint work with   Jose  Maria Arrieta 
 
 
 
Taras Melnyk, National University of Kyiv, Kyiv, Ukraine   

Wednesday 23, 11.30:12 
Title: Asymptotic approximations for chemical reactive flows through the exterior 
thick fractal Junctions   
 
Abstract: 

 



 

Julia Orlik,  Institut für Techno- und Wirtschaftmathematik,   Kaiserslautern, Germany 
 
Wednesday 23, 11:11.30 
Title: Homogenization of the frictional contact problems on a periodic 
microstructure. 
 
Joint work with D. Cioranescu, A. Damlamian and V. Shiryaev 
 
Abstract: 

 
  
Grigory Panasenko (Institute Camille Jordan UMR CNRS 5208, PRES University of Lyon/ 
University of Saint Etienne, France) 
 
Wednesday 23, 10.30:11 
Title: Asymptotic expansion of the solution of the Kelvin-Voigt visco-elasticity 
equation for a thin strip.  
 
The Kelvin-Voigt quasi-steady model for a stratified visco-elastic rod is considered. The 
complete asymptotic expansion is constructed. The homogenized integro-differential 
equation of high order is constructed.  It confirms the so called memory effect of the 
stratified media and gives its interpretation in the sense of high order strain gradient 
theories.  



M. Eugenia Pérez, Universidad de Cantabria, Santander, Spain 

Tuesday 22, 11:30:12 

Title: Spectral problems in porous media: on critical relations for large adsorption 
parameters in Robin boundary conditions 

Abstract: We address asymptotics for spectral problems posed in periodically 
perforated domains. Ԑ measures the periodicity; it converge towards zero. The 
operator under consideration is the Laplacian, and the spectral problems are posed in 
a two or three dimensional domain Ω, outside the cavities. The boundary 
conditions are of the Dirichlet type on the boundary of Ω and of the Robin 
type on the boundary of the cavities containing a large Ԑ-dependent parameter 
(adsorption constant). Thus, several parameters of different orders of magnitude arise 
in the problem: the periodicity of the structure, the size ofthe cavities (o(Ԑ)) and the 
adsorption parameters. Depending on the relation between them, different 
homogenized problems are obtained: both critical sizes for cavities and critical 
relations for parameters are provided. As a matter of fact, for a certain size of the 
cavities, a critical relation is obtained in the case where the total area of the cavities 
multiplied by the adsorption parameter is of order O(1). This is a work of collaboration 
with D.Gómez, M. Lobo, T. Shaposhnikova, and M.N. Zubova 
 
Andrii V. Popov ,  National University of Kyiv, Kyiv, Ukraine    

Tuesday 22, 11:11:30  

Title: Asymptotic analysis of the Steklov spectral problem in thin perforated domains 
with rapidly varying thickness and different limit dimensions  

Abstract: 

 



  

 


