
Lecture Notes in Computer Science 5162
Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Alfred Kobsa
University of California, Irvine, CA, USA

Friedemann Mattern
ETH Zurich, Switzerland

John C. Mitchell
Stanford University, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

Oscar Nierstrasz
University of Bern, Switzerland

C. Pandu Rangan
Indian Institute of Technology, Madras, India

Bernhard Steffen
University of Dortmund, Germany

Madhu Sudan
Massachusetts Institute of Technology, MA, USA

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max-Planck Institute of Computer Science, Saarbruecken, Germany
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and
Institute of Computer Science PAS
01-237 Warsaw
E-mail: edoch@mat.uni.torun.pl

Jerzy Tyszkiewicz
Warsaw University
02-097 Warsaw Poland
E-mail: jty@mimuw.edu.pl

Library of Congress Control Number: 2008932590

CR Subject Classification (1998): F.1, F.2, F.3, F.4, G.2, E.1

LNCS Sublibrary: SL 1 – Theoretical Computer Science and General Issues

ISSN 0302-9743
ISBN-10 3-540-85237-9 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-85237-7 Springer 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. Violations are liable
to prosecution under the German Copyright Law.

Springer is a part of Springer Science+Business Media

springer.com

© Springer-Verlag Berlin Heidelberg 2008
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 12463121 06/3180 5 4 3 2 1 0



Preface 

The symposia on Mathematical Foundations of Computer Science, generally known 
under the acronym MFCS, have been organized alternately in Poland, the Czech  
Republic and Slovakia since 1972. They have a well-established tradition and interna-
tional recognition as an event bringing together researchers in all branches of theoreti-
cal computer science. The previous meetings took place in Jabłonna 1972, Štrbské 
Pleso 1973; Jadwisin 1974, Mariánske Lázně, 1975, Gdańsk 1976, Tatranská Lomnica 
1977, Zakopane 1978, Olomouc 1979, Rydzyna 1980, Štrbské Pleso 1981, Prague 1984, 
Bratislava 1986, Karlovy Vary 1988, Porąbka-Kozubnik 1989, Banská Bystrica 1990, 
Kazimierz Dolny 1991, Prague 1992, Gdańsk 1993, Košice 1994, Prague 1995, Kraków 
1996, Bratislava 1997, Brno 1998, Szklarska Poręba 1999, Bratislava 2000, Mariánske 
Lázně 2001, Otwock 2002, Bratislava 2003, Prague 2004, Gdańsk 2005, Stará Lesná 
2006 and Český Krumlov 2007. 

The 33rd Symposium on Mathematical Foundations of Computer Science was organ-
ized during August 25–29, 2008 by the Faculty of Mathematics and Computer Science 
of Nicolaus Copernicus University (Uniwersytet Mikołaja Kopernika, UMK) in Toruń, a 
medieval Polish town, the birthplace of Nicolaus Copernicus. We gratefully acknowl-
edge the support received from UMK. 

This volume contains 5 invited and 45 contributed papers, which were presented at 
the Symposium. We would like to thank the authors of the invited papers; they  
accepted our invitations and delivered lectures, sharing with us their insights on their 
research areas. It should be stressed that all of the invited papers are extensive full 
versions. The 45 accepted papers were selected from 119 submissions. We thank the 
authors for their contributions to the scientific program of the symposium. The papers 
were reviewed by at least three members of the Program Committee (PC) each, with 
the assistance of external reviewers. We would like to thank the members of the PC 
for their excellent work, which contributed to the quality of the meeting, and for the 
friendly atmosphere of our discussions. We are also very grateful to all external  
reviewers that supported us with their expertise. The work of the PC was carried out 
using the EasyChair system, and we would like to take the opportunity to acknowledge 
this contribution. We thank Springer for the professional cooperation in printing this 
volume and all participants of the conference. 

The greatest thanks are due to Barbara Klunder and her organizing team. Without 
them this meeting could not have taken place. 

 
 

June 2008 Edward Ochmański  
Jerzy Tyszkiewicz 
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