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Århus, Denmark, August 28-31, 2001
Proceedings

1 3



Series Editors

Gerhard Goos, Karlsruhe University, Germany
Juris Hartmanis, Cornell University, NY, USA
Jan van Leeuwen, Utrecht University, The Netherlands

Volume Editor

Friedhelm Meyer auf der Heide
Paderborn University
Department of Mathematics and Computer Science
and Heinz Nixdorf Institute
33095 Paderborn, Germany
E-mail: fmadh@upb.de

Cataloging-in-Publication Data applied for

Die Deutsche Bibliothek - CIP-Einheitsaufnahme

Algorithms : 9th annual European symposium ; proceedings / ESA 2001,
Aarhus, Denmark, August 28 - 31, 2001. Friedhelm Meyer auf der Heide (ed.).
- Berlin ; Heidelberg ; New York ; Barcelona ; Hong Kong ; London ; Milan ;
Paris ; Singapore ; Tokyo : Springer, 2001

(Lecture notes in computer science ; Vol. 2161)
ISBN 3-540-42493-8

CR Subject Classification (1998): F.2, G.1-2, E.1, F.1.3, I.3.5, C.2.4

ISSN 0302-9743
ISBN 3-540-42493-8 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 2001
Printed in Germany

Typesetting: Camera-ready by author, data conversion by PTP-Berlin, Stefan Sossna
Printed on acid-free paper SPIN: 10840305 06/3142 5 4 3 2 1 0



Preface

This volume contains the 41 contributed papers and three invited papers pre-
sented at the 9th Annual European Symposium on Algorithms, held in Århus,
Denmark, 28–31 August 2001. ESA 2001 continued the sequence:

– 1993 Bad Honnef (Germany)
– 1994 Utrecht (The Netherlands)
– 1995 Corfu (Greece)
– 1996 Barcelona (Spain)

– 1997 Graz (Austria)
– 1998 Venice (Italy)
– 1999 Prague (Czech Republic) and
– 2000 Saarbrücken (Germany).

The proceedings of these previous meetings were published as Springer LNCS
volumes 726, 855, 979, 1136, 1284, 1461, 1643, and 1879.

Papers were solicited in all areas of algorithmic research, including appro-
ximations algorithms, combinatorial optimization, computational biology, com-
putational geometry, databases and information retrieval, external-memory al-
gorithms, graph and network algorithms, machine learning, online algorithms,
parallel and distributed computing, pattern matching and data compression,
randomized algorithms, and symbolic computation. Algorithms could be sequen-
tial, distributed, or parallel, and should be analyzed either mathematically or
by rigorous computational experiments. Experimental and applied research were
especially encouraged.

Each extended abstract submitted was read by at least three referees, and
evaluated on its quality, originality, and relevance to the symposium. The entire
Program Committee met at Paderborn University on 12–13 May 2001 and sel-
ected 41 papers for presentation from the 102 submissions. These, together with
three invited papers by Susanne Albers, Lars Arge, and Uri Zwick, are included
in this volume.

The Program Committee consisted of:

Friedhelm Meyer auf der Heide
(Paderborn; Chair)

Micah Adler (Amherst)
Pankaj Kumar Agarwal (Duke)
Mark de Berg (Utrecht)
Gerth Stølting Brodal (Århus)
Tom Cormen (Dartmouth)
Martin Dyer (Leeds)
Stefano Leonardi (Rome)

Peter Bro Miltersen (Århus)
Ian Munro (Waterloo)
Petra Mutzel (Wien)
Stefan Näher (Trier)
Yuval Rabani (Technion)
Jörg Rüdiger Sack (Carleton)
Alistair Sinclair (Berkeley)
Dorothea Wagner (Konstanz)

ESA 2001 was held as a combined conference (ALGO 2001) together with the
Workshop on Algorithmic Engineering (WAE 2001) and the Workshop on Algo-
rithms in BioInformatics (WABI 2001), and it was preceded by the Workshop
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on Approximation and Randomized Algorithms in Communication Networks
(ARACNE 2001).

The seven distinguished invited speakers of ALGO 2001 were:

– Susanne Albers (Universität Freiburg),
– Lars Arge (Duke University),
– Andrei Broder (AltaVista),
– Herbert Edelsbrunner (Duke University),
– Jotun Hein (University of Århus),
– Gene Myers (Celera Genomics), and
– Uri Zwick (Tel Aviv University).

The Organizing Committee of both ALGO 2001 and ESA 2001, consisted
of Gerth Stølting Brodal, Rolf Fagerberg, Karen Kjær Møller, Erik Meineche
Schmidt, and Christian Nørgaard Storm Pedersen, all from BRICS, University
of Århus. I am grateful to Gerth Stølting Brodal (BRICS), Tanja Bürger, and
Rolf Wanka (Paderborn University) for their support of the program commit-
tee work and the preparation of the proceedings. ESA 2001 was sponsored by
the European Association for Theoretical Computer Science (EATCS), and by
BRICS. We thank ACM Sigact for providing us with the software used for
handling the the electronic submissions.

Paderborn, June 2001 Friedhelm Meyer auf der Heide
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Luca Becchetti
Petra Berenbrink
Daniel Bernstein
Therese Biedl
Hans Bodlaender
Andrej Brodnik
Alberto Caprara

Geeta Chaudhry
Otfried Cheong
Andrea Clementi
Sabine Cornelsen
George Cybenko
Artur Czumaj
Sanjiv Das
Suprakash Datta
Frank Dehne
Erik Demaine
Martin Dietzfelbinger
Jeff Edmonds
Thomas Erlebach
Esteban Feuerstein

Rudolf Fleischer
Peter Forsyth
Zihui Ge
Joakim Gudmundsson
Anupam Gupta
Dan Gusfield
Torben Hagerup
Sariel Har-Peled
Clint Hepner
Bill Hesse
Xianglong Huang
Alon Itai
Pino Italiano
Riko Jacob



Referees VII

Michael Jünger
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