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Preface

This CD contains the proceedings of the joint tenth conference "Mathemati-
cal Modelling and Analysis 2005" and the second conference "Computational
Methods in Applied Mathematics" which took place at June 1-5, 2005 in
Trakai, Lithuania. It was organized by Vilnius Gediminas Technical Univer-
sity, ECMI, IMACS, Institute of Mathematics and Informatics (Vilnius) and
Vilnius university. The conference was sponsored by Lithuanian State Science
and Studies Foundation.

193 participants from 22 countries presented talks on various aspects of
mathematical modelling and usage of finite difference and finite element me-
thods for numerical solution of modern problems of science and engineering,
differential equations and parallel algorithms.

My thanks go to International Organizing Committee for excellent job du-
ring preparation of the conference and for their work in preparing this material
for publication.

Finally I would like to thank local organizing group - Dr. M. Meilūnas,
Dr. A. Krylovas and Dr. A. Štikonas for their hard work at all stages of
conference organization.

10th November 2005 Raimondas Čiegis
Editor of Proceedings
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Parallel Branch and Bound Algorithm Template . . . . . . . . . . . . . 165



Proceedings. Mathematical Modelling and Analysis 2005 iii

A. Jakušev, V. Starikovičius, R. Čiegis
Application of Parallel Arrays for Semiautomatic Parallelization of Flow
in Porous Media Problem Solver . . . . . . . . . . . . . . . . . . . . . . 171

J. Rokicki, M. Krause, M. Wichulski
Predicting Parallel Efficiency in Computational Fluid Dynamics . . . . 179

J. Žilinskas
A Package for Development of Algorithms for Global Optimization . . . 185

Mathematical Models Including Non-Local Boundary
Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

R. Čiupaila, M. Sapagovas
Nonlocal Problem for the System of Nonlinear Differential Equations
with Separated Boundary Conditions . . . . . . . . . . . . . . . . . . . 193

S. Pečiulytė, O. Štikonienė, A. Štikonas
Sturm-Liouville Problem for Stationary Differential Operator with Non-
local Integral Boundary Condition . . . . . . . . . . . . . . . . . . . . . 199

Numerical Methods for Singularly Perturbed Problems 205

V.B. Andreev
Grid Approximation of Nonsmooth Solutions of Singularly Perturbed
Equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

R.K. Dunne, E. O’Riordan, G.I. Shishkin
Numerical Methods for Singularly Perturbed Elliptic Problems with
Mixed Derivatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213

O. Kharina
Numerical Method for Singularly Perturbed Elliptic Problem with the
Concentrated Source in a Strip . . . . . . . . . . . . . . . . . . . . . . . 221

N. Kopteva
Error Analysis of a 2D Singularly Perturbed Semilinear Reaction-Diffusion
Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

E. O’Riordan, M.L. Pickett, G.I. Shishkin
A Priori Bounds on the Solutions of Singularly Perturbed Elliptic Diffusion-
Convection-Reaction Problems . . . . . . . . . . . . . . . . . . . . . . . 235



iv Editor-in-Chief R. Čiegis

L. Portero, J.C. Jorge
Efficient Domain Decomposition Methods and Shishkin-Type Meshes
for Singularly Perturbed Parabolic Problems on Polygons . . . . . . . . 243

G. Shishkin
Multiscale Problems with Various Boundary Layers for PDE’s in Un-
bounded Domains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

L. Shishkina, G. Shishkin
The Discrete Richardson Method for Semilinear Parabolic Singularly
Perturbed Convection-Diffusion Equations . . . . . . . . . . . . . . . . . 259

M. Stynes, R.B. Kellogg
Pointwise Bounds on Derivatives of Solutions of Elliptic Convection-
Diffusion Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265

I.V. Tselishcheva, G.I. Shishkin
Monotone Domain Decomposition Schemes for a Singularly Perturbed
Semilinear Elliptic Reaction-Diffusion Equation with Robin Boundary
Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271

H. Wang
On Error Estimates for ELLAM for Convection-Diffusion Equations . . 277

Analysis and Numerical Solution of Inverse Problems . 283

U. Hämarik, R. Palm
Comparison of Stopping Rules in Conjugate Gradient Type Methods
for Solving Ill-Posed Problems . . . . . . . . . . . . . . . . . . . . . . . 285

Contributed Talks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293

A. Alshin, E. Alshina
The Numerical Solution of Non-Linear Pseudo-Parabolic Equations . . . 295

E. Alshina, N. Kalitkin, A. Koryagina
Integration of Differential Algebraic Stiff Systems . . . . . . . . . . . . . 301

E. Alshina, N. Kalitkin, P. Koryakin
The Singularity Diagnostics by Calculation on Embedded Grids . . . . . 309

S. Asmuss, N. Budkina
On Splines in Convex Sets under Constraints of Two-Sided Inequality
Type in a Hyperplane . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315



Proceedings. Mathematical Modelling and Analysis 2005 v

V. Azhmyakov, W.H. Schmidt
On Convex Optimal Control Problems . . . . . . . . . . . . . . . . . . . 321

R. Baronas, F. Ivanauskas, J. Kulys
Numerical Modelling of Biosensors with Perforated and Selective Mem-
branes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327

I.A. Belov
On the Computation of the Probability Density Function of α-Stable
Distributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333

A. Boltnev, N. Kalitkin, O. Kacher
Relaxation Method for Elliptic Problem with Logarithmic Convergence 343

O. Kacher, A. Boltnev, N. Kalitkin
Speeding up the Convergence of Simple Gradient Methods . . . . . . . . 349

L.E. Britvina
General Convolutions of Integral Transforms and their Application to
ODE and PDE Problems . . . . . . . . . . . . . . . . . . . . . . . . . . 355
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Baravykaitė M.:Parallel Branch and
Bound Algorithm Template
165

Baronas R.:Numerical Modelling of
Biosensors with Perforated
and Selective Membranes
327

Batrakov K.: Mathematical Mod-
elling of Multiwave Vol-

ume Free Electron Laser
535

Belov I.A.:On the Computation of
the Probability Density Func-
tion of α-Stable Distribu-
tions . . . . . . . . . . . . . . . . 333

Benilov E.S.: see Lacey S.M.. .447
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Meilūnas M.: see Grigaitis D. . 395
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Stynes M.: Pointwise Bounds on

Derivatives of Solutions of
Elliptic Convection-Diffusion
Problems . . . . . . . . . . . . 265

Suboč O.: see Čiegis R. . . . . . . . 381
Sukhinov A.: see Chetverushkin B.

71
Sytova S.: see Batrakov K. . . . 535
Szklarz P. :see Rokicki J. . . . . . 117

Thiele F.:see Stankiewicz W.. .129
Tomilov V.:see Chetverushkin B.71
Torres D.:see Gouveia P. . . . . . 389
Trapeznikova M.: see Chetverushkin

B. . . . . . . . . . . . . . . . . . . . . 71
Tselishcheva I.V.:Monotone Domain

Decomposition Schemes for
a Singularly Perturbed Semi-
linear Elliptic Reaction-Diffusion
Equation with Robin Bound-
ary Conditions . . . . . . 271

Vainikko G.:see Pedas A. . . . . . 499

Wang H.:On Error Estimates for
ELLAM for Convection-
Diffusion Equations . .277

Wee H.M.: see Yang P.C. . . . . . 541
Wichulski M.: see Rokicki J. . . 179
Wieteska R.:WENO Schemes for Fi-

nite Volume Simulation of
Compressible Flows. .135

Yang P.C.: A Win-Win Strategy
for an Integrated Vendor-
Buyer Deteriorating Inven-
tory System . . . . . . . . . 541

Yermachenko I.:Multiple Solutions
of the Fourth-Order Emden-
Fowler Equation . . . . . 547

Zhukov K.A.:see Popov A.V.. .505

Žilinskas J.:A Package for Devel-
opment of Algorithms for
Global Optimization .185

Žitkevičius E.: see Grigaitis D.395
Zlebava A. see Smychnik A. . . . 79



Mathematical Modelling and Analysis a

INFORMATION FOR AUTHORS

AIMS AND SCOPE

MATHEMATICAL MODELLING AND ANALYSIS the Baltic Journal on Mathema-
tical Applications, Numerical Analysis and Differential Equations publishes
carefully selected papers of the high quality presenting new and important
developments in all areas of mathematical modelling and analysis. The scope
of the journal includes the following:
• All fields of Numerical analysis,
• Mathematical aspects of Scientific Computing,
• Parallel algorithms,
• Mathematical modelling,
• Analysis of ODE and PDE,
• Approximation theory,
• Optimization.

INSTRUCTIONS FOR AUTHORS

Manuscript submitted to this journal will be considered for the publication
with the understanding that the same work has not been published and is not
under consideration for publication elswere. All the papers will be reviewed.
Any manuscript which does not conform to the below instructions may be
returned for the necessary revision.

Papers submitted for publication should be written in English. The length
of a paper is up to 20 pages.

Each paper should have the following structure: the title, the name(s) and
institutional affiliation(s) of the author(s), the abstract (50 - 80 words), the
text, the list of references.

All illustrations must be supplied on separate sheets and must be marked on
the back with figure number, title of paper and name of author. We welcome
illustrations given in EPS format.

The list of references should always be in alphabetical order. We ask to
submit your references writen with BibTEX. The complete reference should
be listed as follows.



b Editor-in-Chief R. Čiegis

We ask to submit your papers written in LATEX2ε . You may obtain the
MATHEMATICAL MODELLING AND ANALYSIS style files from our ftp server
(ftp://inga.vtu.lt/MMA/journal/). We supply a style file
mma.cls and a LATEX2ε template file template.tex and plain_mma.bst file.

Papers for publications (2 copies) should be send to:

Editorial Office
MATHEMATICAL MODELLING AND ANALYSIS
The Baltic Journal on Mathematical Applications,
Numerical Analysis and Differential Equations
Attn.: Dr. A. Štikonas
Institute of Mathematics and Informatics,
Akademijos 4, LT-2600 Vilnius, Lithuania
Phone: (+370 5) 2109734, 2109346
Fax:(+370 5) 2729209

You can send your papers by E-mail:
mma@fm.vtu.lt

INTERNET ADDRESS

Information about journal MATHEMATICAL MODELLING AND ANALYSIS the Baltic
Journal on Mathematical Applications, Numerical Analysis and Differential
Equations and online edition of all papers are presented on Internet:
http://www.techmat.vtu.lt/∼art



PROCEEDINGS

10
th International Conference

Mathematical Modelling and Analysis 2005
and
2
nd International Conference

Computational Methods in Applied Mathematics

Editor R. Čiegis

Leido Vilniaus Gedimino technikos universiteto
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