
Lecture Notes in Computer Science 2328
Edited by G. Goos, J. Hartmanis, and J. van Leeuwen



3
Berlin
Heidelberg
New York
Barcelona
Hong Kong
London
Milan
Paris
Tokyo



Roman Wyrzykowski Jack Dongarra
Marcin Paprzycki Jerzy Waśniewski (Eds.)
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Jerzy Waśniewski
Danish Computing Centre for Research and Education
DTU, UNI-C, Bldg. 304
2800 Lyngby, Denmark
E-mail: jerzy.wasniewski@uni-c.dk

Cataloging-in-Publication Data applied for

Die Deutsche Bibliothek - CIP-Einheitsaufnahme

Parallel processing and applied mathematics : 4th international conference ;
revised papers / PPAM 2001, Naleczów, Poland, September 9 - 12, 2001.
Roman Wyrzykowski ... (ed.). - Berlin ; Heidelberg ; New York ; Barcelona ;
Hong Kong ; London ; Milan ; Paris ; Tokyo : Springer, 2002

(Lecture notes in computer science ; Vol. 2328)
ISBN 3-540-43792-4

CR Subject Classification (1998): D, F.2, G, B.2-3, C.2, J.2

ISSN 0302-9743
ISBN 3-540-43792-4 Springer-Verlag Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer-Verlag. Violations are
liable for prosecution under the German Copyright Law.

Springer-Verlag Berlin Heidelberg New York
a member of BertelsmannSpringer Science+Business Media GmbH

http://www.springer.de

© Springer-Verlag Berlin Heidelberg 2002
Printed in Germany

Typesetting: Camera-ready by author, data conversion by PTP-Berlin, Stefan Sossna e.K.
Printed on acid-free paper SPIN 10846741 06/3142 5 4 3 2 1 0



Preface

It is our pleasure to provide you with the volume containing the proceedings
of the 4th International Conference on Parallel Processing and Applied Mathe-
matics, which was held in Na�lȩczów, a small picturesque town in southeastern
Poland, on 9-12 September 2001. The event, which continued the tradition of
the PPAM’94, PPAM’97, and PPAM’99 conferences, established itself as one of
the premiere Polish conferences and definitely the most important one in the
area of parallel computing and applied mathematics. It all started in 1994, when
the Institute of Mathematics and Computer Science of the Technical University
of Czȩstochowa organized the first conference in their home-town. The main
idea behind the event was to provide a forum for researchers involved in applied
and computational mathematics and parallel computing to exchange ideas in a
relaxed atmosphere. Conference organizers hoped that this arrangement would
result in cross-pollination and lead to successful research collaborations. The
fact that these assumptions were correct was proven by the growth of the event.
While the first conference consisted of 41 presentations, most of them by Polish
participants and not much of a paper selection process, the subsequent events
gathered 78 participants in Zakopane in 1997 and 105 participants in Kazimierz
Dolny in 1999. Finally, the meeting in September 2001 was, for the first time, or-
ganized in cooperation with the Society for Industrial and Applied Mathematics
(SIAM) and gathered more than 150 participants from 24 countries. This was
also the first time when a very strict refereeing process was put in place, resulting
in the acceptance of only approximately 100 contributed presentations, while ap-
proximately 30% of the submissions were rejected. The conference covered such
important fields of parallel/distributed computing and applied mathematics as

– parallel architectures
– parallel numerical and non-numerical algorithms
– scheduling and load balancing
– performance analysis and prediction
– parallel programming
– tools and environments for parallel processing
– numerical and non-numerical applications of parallel processing
– evolutionary computing and neural networks
– numerical methods solving differential equations
– mathematical and computer methods in mechanics and material processing,

biology, physics, environmental modeling.

The plenary and invited talks were presented by B. Choppard, V. Decyk,
E. Deelman, J. Dongarra, A. Gościński, F. Guinand, F. Gustavson, T. Mattson,
Ch. Norton, M. Paprzycki, Y. Saad, P. Sloot, B.K. Szymański, K. Theobald, and
J. Waśniewski.

Special sessions and workshops on parallel-distributed-cooperative constraint
solving, complex systems simulations, theoretical and computational methods in
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hydrodynamics and functional differential equations and their applications were
organized.

The PPAM 2001 meeting began with three half-day tutorials:

– Numerical interval arithmetic by B. Walster,
– Numerical linear algebra, LAPACK and ScaLAPACK by F. Gustavson and

J. Waśniewski,
– Performance analysis and prediction by Verner Krotz-Vogel.

We would like to express our gratitude to our sponsors: Compaq Computer
Corp., Intel Corp., Myricom Inc., and Sun Microsystems. We would also like
to say thank you to all members of the International Program Committee, who
worked diligently refereeing the submissions. Finally, we would like to thank all of
the local organizers, including the Ph.D. students from the Technical University
of Czȩstochowa, who helped us to run the event very smoothly.

We hope that this volume will be useful to you. We would also like everyone
who reads it to feel invited to the next conference, which will take place in Poland
in 2003.

On a somber note, the conference took place during the events of September
11th. We would like to express our thanks to the organizers for helping those of
us who had to travel back to the US and Canada and were not able to fly as
scheduled.

February 2002
Roman Wyrzykowski
Jack Dongarra
Marcin Paprzycki
Jerzy Waśniewski
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Raimondas Čiegis Institute of Mathematics and Informatics, Vilnius,

Lithuania
Bogdan Chlebus Warsaw University, Poland
Zbigniew Czech Silesia University of Technology, Poland
Lilliam Alvarez Diaz Institute of Cybernetics, Mathematics, and Physics,

Cuba
Jack Dongarra University of Tennessee and ORNL, USA
Maciej Drozdowski Poznan University of Technology, Poland
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Edwige Pissaloux Université de Rouen, France
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Horst D. Simon Lawrence Berkeley National Laboratory, USA
Theodore E. Simos Democritus University of Thrace, Greece
Peter M.A. Sloot University of Amsterdam, The Netherlands
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R. Čiegis

M. Clint
Z. Czech
D. Diethelm
M. Drozdowski
A. Degtyarev
M. Fairen
M. Flasiński
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Jerzy Brzeziński, Dariusz Wawrzyniak



Table of Contents XIII

Three Parallel Algorithms for Simulated Annealing . . . . . . . . . . . . . . . . . . . . 210
Zbigniew J. Czech

Construction of Phylogenetic Trees on Parallel Clusters . . . . . . . . . . . . . . . . 218
Frédéric Guinand, Gilles Parmentier, Denis Trystram

On Parallel Generation of t–Ary Trees in an Associative Model . . . . . . . . . 228
Zbigniew Kokosiński
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A Scheme for Partitioning Regular Graphs . . . . . . . . . . . . . . . . . . . . . . . . . . . 404
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Jaros(law Żola, Roman Wyrzykowski

X Numerical Methods and Their Applications

Aggregation Multilevel Iterative Solver for Analysis
of Large-Scale Finite Element Problems of Structural Mechanics:
Linear Statics and Natural Vibrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663

Sergiy Fialko

Computer Simulations in Constructing a Coefficient of Uncertainty
in Regression Estimation – Methodology and Results . . . . . . . . . . . . . . . . . . . 671

Andrzej Grzybowski

Multi-phase Inverse Stefan Problems Solved by Approximation
Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 679

Rados(law Grzymkowski, Damian S(lota

Error Estimates for BE/FE Method in Elastic Scattering . . . . . . . . . . . . . . . 687
Andrzej Karafiat, Lech S(lawik, Olga Trzos

A Numerical Method for Solution of Ordinary Differential
Equations of Fractional Order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 695
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