
Melville, New York, 2011
AIP | CONFERENCE PROCEEDINGS      1404

EDITORS

Michail D. Todorov
Technical University of Sofi a, Sofi a, Bulgaria

Christo I. Christov
University of Louisiana at Lafayette, 

Lafayette, Louisiana, USA

APPLICATION OF MATHEMATICS IN 
TECHNICAL AND NATURAL SCIENCES
3rd International Conference—AMiTaNS’’11

Albena, Bulgaria    20 – 25 June 2011

All papers have been peer reviewed.

SPONSORING ORGANIZATIONS
Euro-American Consortium for Promoting the Application of Mathematics in
 Technical and Natural Sciences DZZD
Atomenergoremont AD

CP_1404_fm.indd   3 11/2/11   12:44:35 AM



Editors

Michail D. Todorov
Faculty of Applied Mathematics and Informatics
Technical University of Sofia
8 Kliment Ohridski Blvd
1000 Sofia, Bulgaria

E-mail: mtod@tu-sofia.bg

Christo I. Christov
Department of Mathematics
University of Louisiana at Lafayette
PO Box 1010
Lafayette, LA 70504-1010
USA

E-mail: christov@louisiana.edu

Authorization to photocopy items for internal or personal use, beyond the free copying permitted under the 1978 
U.S. Copyright Law (see statement below), is granted by the American Institute of Physics for users registered 
with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that the base fee of $30.00 
per copy is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923, USA: http://www.copyright.com. 
For those organizations that have been granted a photocopy license by CCC, a separate system of payment has 
been arranged. The fee code for users of the Transactional Reporting Services is: 978-0-7354-0976-7/11/$30.00

© 2011 American Institute of Physics

No claim is made to original U.S. Government works.

Permission is granted to quote from the AIP Conference Proceedings with the customary acknowledgment of the 
source. Republication of an article or portions thereof (e.g., extensive excerpts, figures, tables, etc.) in original 
form or in translation, as well as other types of reuse (e.g., in course packs) require formal permission from AIP 
and may be subject to fees. As a courtesy, the author of the original proceedings article should be informed of any 
request for republication/reuse. Permission may be obtained online using RightsLink. Locate the article online at 
http://proceedings.aip.org, then simply click on the RightsLink icon/“Permissions/Reprints” link found in the 
article abstract. You may also address requests to: AIP Office of Rights and Permissions, Suite 1NO1, 2 Huntington 
Quadrangle, Melville, NY 11747-4502, USA; Fax: 516-576-2450; Tel.: 516-576-2268; E-mail: rights@aip.org.

L.C. Catalog Card No. 2011940282
ISBN 978-0-7354-0976-7 (Original Print)
ISSN 0094-243X
Printed in the United States of America

CP_1404_fm.indd   4 11/2/11   12:44:35 AM



 

v 

 

  

AIP Conference Proceedings, Volume 1404 

Application of Mathematics in Technical and Natural Sciences  

3rd International Conference—AMiTaNS’ 11 

  
  

Table of Contents 

   

   
Preface: Application of Mathematics in Technical and Natural Sciences, 3rd 

International Conferenc—AMiTaNS'11  

  Michail D. Todorov and Christo I. Christov 
 

  

 

 

1 

 
  

Program Committee    2 

   
List of Participants    3 

   
Photographs    13 

   

 

PLENARY TALKS 

   
Micromorphic balances and source-flux duality  

  J. D. Goddard 
 

  
23 

   
Group-theoretical methods in convection theory  

  V.V. Pukhnachev 
 

  
27 

   
 

MINISYMPOSIA  

 

MINISYMPOSIUM IN TWO SESSIONS 

TOPICS IN CONTINUUM MECHANICS AND ELECTROMAGNETISM 

Dedicated to Professor Christo I. Christov on the Occasion of His 60th Birthday  

 

SESSION A 

THE BOUSSINESQ PARADIGM AND SOLITARY WAVES/SOLITONS 

   
Soliton interactions on a Boussinesq type equation with a linear restoring force  
  M. A. Christou 
 

  
41 

   
Perturbation solution for the 2D shallow-water waves  

  C. I. Christov, M. D Todorov, and M. A. Christou 
 

  
49 

   
On soliton interactions of vector nonlinear Schrödinger equations  

  V. S. Gerdjikov 
 

  
57 

   
Theoretical and numerical aspects for global existence and blow up for the solutions 

to boussinesq paradigm equation  
  N. Kutev, N. Kolkovska, M. Dimova, and C. I. Christov 
 

  

68 



 

vi 

 

   
Repelling, delay, and polarization for soliton collisions in the CNLSE  
  W. J. Sonnier 
 

  
77 

   
Traveling wave solutions of the gardner equation and motion of plane curves 

governed by the mKdV flow  

  V. M. Vassilev, P. A. Djondjorov, M. Ts. Hadzhilazova, and I. M. Mladenov 
 

  

86 

   

   
 

SESSION B 

MODELLING IN CONTINUUM MECHANICS AND FIELD THEORY  

   
A beam-fourier technique for the numerical investigation of 2d nonlinear convective 

flows  
  N. C. Papanicolaou 
 

  

97 

   
Spectral formulation for the solution of full-wave scattering from a conducting 

wedge tipped with a corrugated cylinder  

  A. C. Polycarpou and M. A. Christou 
 

  

106 

   
A subdivision method for modeling n-degree curves and surfaces  

  A. Savva and V. Stylianou 
 

  
114 

   
Influence of reservoirs on pressure driven gas flow in a microchannel  
  K. S. Shterev and S. K. Stefanov 
 

  
122 

 

MINISYMPOSIUM  

STABILITY, VIBRATION AND CONTROL OF SYSTEMS 

   
Resonant behavior of a fractional oscillator with random damping  
  K. Laas and R. Mankin 
 

  
131 

   
Energy transfer in ratchets driven by additive trichotomous noise  

  A. Sauga, D. Martila, and R. Mankin 
 

  
139 

   
On the asymptotic behavior of a reaction-diffusion system in a porous medium  

  C. Timofte 
 

  
147 

 

SPECIAL SESSIONS  

MODELING IN BIOLOGY, ECOLOGY, AND EPIDEMIOLOGY  

   
Mathematical modeling of sterile insect technology for control of Anopheles mosquito  

  R. Anguelov, Y. Dumont, and J. Lubuma 
 

  
155 

   
   



 

vii 

 

Spatio-temporal modeling of mosquito distribution  

  Y. Dumont and C. Dufourd 
 

  
162 

   
Analysis and dynamically consistent numerical schemes for the SIS model and 

related reaction diffusion equation  

  J. M-S Lubuma, E. Mureithi, and Y. A. Terefe 
 

  

168 

   
An immuno-epidemiological model of paratuberculosis  

  M. Martcheva 
 

  
176 

   
Mathematical modeling of chemoatractant effects on cell movement  

  A. Prieto-Langarica, H. V. Kojouharov, and B. M. Chen-Charpentier 
 

  
184 

   
 

HPC GRID APPLICATIONS 

   
Watermarking, steganography and error-control codes  
  S. Boumova, H. Kostadinov, and N. L. Manev 
 

  
193 

   
Atmospheric composition of the Balkan Region and Bulgaria. study of the 

contribution of biogenic emissions  

  
G. K. Gadzhev, D. E. Syrakov, K. G. Ganev, A. D. Brandiyska, N. G. Miloshev, G. J. 

Georgiev, and M. Prodanova 
 

  

200 

   
Highly parallel alternating directions algorithm for time dependent problems  

  M. Ganzha, K. Georgiev, I. Lirkov, S. Margenov, and M. Paprzycki 
 

  
210 

   
Framework for service composition in G-Lite  

  R. Goranova 
 

  
218 

   
Advanced sensitivity analysis of the Danish eulerian model in parallel and grid 

environment  

  Tz. Ostromsky, I. Dimov, P. Marinov, R. Georgieva, and Z. Zlatev 
 

  

225 

   
 

CONTRIBUTED SESSIONS  

APPLIED ANALYSIS 

   
Some problems of observations' control  
  B. I. Ananiev 
 

  
235 

   
On the invertibility of classes of integral operators via generalized factorizations  
  L. P. Castro and A. S. Silva 
 

  
242 

   
On the existence of nonoscillatory and oscillatory solutions of second order neutral 

delay impulsive differential equations  
  V. I. Donev 
 

  

250 

   
   



 

viii 

 

Third order convergence for nonlinear impulsive differential equations with a 

nonlinear three-point boundary condition  

  T. G. Melton and A. S. Vatsala 
 

  

257 

   
A deformed exponential function of two variables - motivation and applications  

  M. S. Stanković, S. Marinković, and P. Rajković 
 

  
265 

   
 

BIOMATHEMATICS 

   
Analysis of the stochastic super-exponential growth model  

  P. Avila and A. Rekker 
 

  
273 

   
Stability analysis in a model of 1,2-dichloroethane biodegradation by Klebsiella 

Oxytoca va 8391 immobilized on granulated activated carbon  

  M. Borisov and N. Dimitrova 
 

  

284 

   
 

MATHEMATICAL MODELING 

   
Comparison of three methods to estimate wind speed distribution  

  D. K. Kirova 
 

  
301 

   
Statistical simulation of gas flows through short rough microchannels  
  G. Markelov and S. Stefanov 
 

  
310 

   
Fracture analysis in a functionally graded magnetoelectroelastic plane by BIEM  
  Y. D. Stoynov 
 

  
318 

   
Nuclear fission investigation with twin ionization chamber  

  O. Zeynalova, Sh. Zeynalov, M. Nazarenko, F.- J. Hambsch, and S. Oberstedt 
 

  
325 

   
 

MATHEMATICAL PHYSICS 

   
Distributed time delay Goodwin's models of the business cycle  

  A. O. Antonova, S. N. Reznik, and M. D. Todorov 
 

  
333 

   
Motion of particles in a parabolic flow near a slipwall  

  F. Feuillebois, N. Ghalya, A. Sellier, and L. Elasmi 
 

  
340 

   
Theory of quantum transitions based on non-adiabatic dressed states  

  I. G. Koprinkov 
 

  
352 

   
Rotations and some mechanical applications  
  C. D. Mladenova 
 

  
361 

   

   
 



 

ix 

 

NUMERICAL METHODS 

   
Numerical method for 3D simulation of foam dynamics in the presence of surfactant  
  I. B. Bazhlekov 
 

  
373 

   
Numerical investigation of fluxon interactions in Josephson stacks  

  I. Hristov and S. Dimova 
 

  
381 

   
Two-level preconditioning for DG discretizations of scalar elliptic problems with 

discontinuous coefficients  
  I. Georgiev, J. Kraus, and S. Margenov 
 

  

389 

   
A non-standard finite element method for convection-diffusion-reaction problems on 

polyhedral meshes  
  C. Hofreither, U. Langer, and C. Pechstein 
 

  

397 

   
2D control problem and TVD-particle method for water treatment system  
  M. Louaked and A. Saïdi 
 

  
405 

   
Review on a third-order optimized numerical scheme with positive difference 

coefficients for advection-diffusion equations  

  D. Watabe and K. Sakai 
 

  

414 

   

   
 

SCIENTIFIC COMPUTING 

   
Comparison of two techniques for radio-frequency hepatic tumor ablation through 

numerical simulation  
  N. Kosturski, S. Margenov, and Y. Vutov 
 

  

431 

   
Robust balanced semi-coarsening AMLI preconditioning of biquadratic FEM 

systems  

  M. Lymbery and S. Margenov 
 

  

438 

   
 

POSTER SESSION 

   
Stationary cylindrical couette flow at different temperature of cylinders: The local 

Knudsen number effect  

  P. Gospodinov, D. Dankov, V. Roussinov, and S. Stefanov 
 

  

451 

   
Iterative methods for solving nonlinear parabolic problem in pension saving 

management  

  Miglena N. Koleva 
 

  

457 

   
Author Index    465 

   
   

 




