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Preface

The 7th International Conference on Large-Scale Scientific Computations
(LSSC 2009) was held in Sozopol, Bulgaria, June 4–8, 2009. The conference
was organized and sponsored by the Institute for Parallel Processing at the Bul-
garian Academy of Sciences.

The conference was devoted to the 70th birthday anniversary of Professor
Zahari Zlatev. The Bulgarian Academy of Sciences awarded him the Marin
Drinov medal on ribbon for his outstanding results in environmental mathe-
matics and for his contributions to the Bulgarian mathematical society and the
Academy of Sciences.

The plenary invited speakers and lectures were:

– P. Arbenz, “μFinite Element Analysis of Human Bone Structures”
– Y. Efendiev, “Mixed Multiscale Finite Element Methods Using Limited

Global Information”
– U. Langer, “Fast Solvers for Non-Linear Time-Harmonic Problems”
– T. Manteuffel, “First-Order System Least-Squares Approach to Resistive

Magnetohydrodynamic Equations”
– K. Sabelfeld, “Stochastic Simulation for Solving Random Boundary Value

Problems and Some Applications”
– F. Tröltzsch, “On Finite Element Error Estimates for Optimal Control Prob-

lems with Elliptic PDEs”
– Z. Zlatev, “On Some Stability Properties of the Richardson Extrapolation

Applied Together with the θ-method”

The success of the conference and the present volume in particular are an
outcome of the joint efforts of many partners from various institutions and orga-
nizations. First we would like to thank all the members of the Scientific Commit-
tee for their valuable contribution forming the scientific face of the conference,
as well as for their help in reviewing contributed papers. We especially thank
the organizers of the special sessions. We are also grateful to the staff involved
in the local organization.

Traditionally, the purpose of the conference is to bring together scientists
working with large-scale computational models of environmental and industrial
problems, and specialists in the field of numerical methods and algorithms for
modern high-performance computers. The invited lectures reviewed some of the
advanced achievements in the field of numerical methods and their efficient ap-
plications. The conference talks were presented by university researchers and
practical industry engineers including applied mathematicians, numerical ana-
lysts and computer experts. The general theme for LSSC 2009 was “Large-Scale
Scientific Computing” with a particular focus on the organized special sessions.



VI Preface

The special session organizer were:

– Multilevel and Multiscale Preconditioning Methods — J. Kraus,
S. Margenov, M. Neytcheva

– Upscaling and Multiscale Methods — M. Katsoulakis, R. Lazarov
– Industrial and Biomedical Multiscale Problems — Y. Efendiev, O. Iliev,

P. Popov
– Environmental Modelling — A. Ebel, K. Georgiev, Z. Zlatev
– Control and Uncertain Systems — M. Krastanov, V. Veliov

This session was dedicated to the 60th anniversary of Asen Donchev.
– Applications of Metaheuristics to Large-Scale Problems — F. Luna,

S. Fidanova
– Monte Carlo: Methods, Applications, Distributed Computing — I. Dimov,

V. Mitin, M. Nedjalkov
– Grid and Scientific and Engineering Applications — A. Karaivanova,

E. Atanassov, T. Gurov
– Reliable Numerical Methods for Differential Equations — I. Faragó,

J. Karátson, S. Korotov
– Discretization and Fast Solution Techniques for Large-Scale Physics Appli-

cations — P. Vassilevski, L. Zikatanov
– Least Squares Finite Element Methods — P. Bochev, T. Manteuffel
– Unconventional Uses of Optimization in Scientific Computing — P. Bochev,

D. Ridzal

More than 140 participants from all over the world attended the conference
representing some of the strongest research groups in the field of advanced large-
scale scientific computing. This volume contains 99 papers submitted by authors
from 24 countries.

The 8th International Conference on Large-Scale Scientific Computations
(LSSC 2011) will be organized in June 2011.

January 2010 Ivan Lirkov
Svetozar Margenov

Jerzy Waśniewski
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Ildikó Pieczka, Judit Bartholy, Rita Pongrácz, and Adrienn Hunyady
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Răzvan Ştefănescu and Gabriel Dimitriu

On the Discretization Time-Step in the Finite Element Theta-Method
of the Two-Dimensional Discrete Heat Equation . . . . . . . . . . . . . . . . . . . . . 629

Tamás Szabó
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