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Preface

The Symposium on Theoretical Aspects of Computer Science (STACS) is alter-
nately held in France and in Germany. The conference of March 25-27, 2004
at the Corum, Montpellier was the twenty-first in this series. Previous meetings
took place in Paris (1984), Saarbriicken (1985), Orsay (1986), Passau (1987),
Bordeaux (1988), Paderborn (1989), Rouen (1990), Hamburg (1991), Cachan
(1992), Wiirzburg (1993), Caen (1994), Miinchen (1995), Grenoble (1996), Liibeck
(1997), Paris (1998), Trier (1999), Lille (2000), Dresden (2001), Antibes (2002),
and Berlin (2003).

The symposium looks back at a remarkable tradition of over 20 years. The
interest in STACS has been increasing continuously during recent years and has
turned it into one of the most significant conferences in theoretical computer
science. The STACS 2004 call for papers led to more than 200 submissions from
all over the world.

The reviewing process was extremely hard: more than 800 reviews were done.
We would like to thank the program committee and all external referees for the
valuable work they put into the reviewing process of this conference.

We had a two-day meeting for the program committee in Montpellier during
November 21-22, 2003. Just 54 papers (i.e., 27% of the submissions) could be
accepted, as we wanted to keep the conference in its standard format with only
two parallel sessions. This strict selection guaranteed the very high scientific
quality of the conference.

We would like to thank the three invited speakers Claire Kenyon (Ecole
Polytechnique, Palaiseau), Erich Gradel (RWTH, Aachen), and Robin Thomas
(Georgia Institute of Technology, Atlanta) for presenting their recent results at
STACS 2004.

Special thanks for the local organization go to Christophe Paul and Celine
Berger, who spent a lot of time and effort, and did most of the organizational
work, and thanks also go to the Ph.D. students of the graph algorithms project
for their support. We acknowledge the financial support STACS 2004 received
from the CNRS, the Montpellier Agglomeration, the Languedoc Roussillon re-
gion, the University of Montpellier, and the LIRMM.

Montpellier, January 2004 Volker Diekert
Michel Habib



Organization

STACS 2004 was organized by the Computer Science Department of the LIRMM
(Laboratoire d’Informatique, de Robotique et de Microélectronique de Montpel-

lier), University of Montpellier (France).

Program Committee

O. Carton (Paris, France)
P. Darondeau (Rennes, France)

V. Diekert (Stuttgart, Germany), Co-chair

M. Droste (Dresden, Germany)
C. Gavoille (Bordeaux, France)
B. Gartner (Zurich, Switzerland)

M. Habib (Montpellier, France), Chair

K. Jansen (Kiel, Germany)
P. Koiran (Lyon, France)

K. G. Larsen (Aalborg, Denmark)

S. Leonardi (Rome, Italy)
A. Pelc (Québec, Canada)
G. Pighizzini (Milan, Italy)

C. Schindelhauer (Paderborn, Germany)

U. Schéning (Ulm, Germany)

Referees!

K. Abdollah
P. Abdulla
L. Aceto

U. Adamy
G. Agosta

S. Aguzzoli
D. Aharonov
E. Allender
N. Alon

L. Alonso

K. Ambos-Spies
C. Ambiihl
P. Arnaud

J. Arpe

P.

A
A%
H
E
E
P.
A
E
0
C
0)
D
L

. Atserias
. Auletta
. Austinat

. Badouel
. Bampis

Baptiste
Bar-Noy

. Barcucci

. Baudon

. Bazgan

. Beaumont
. Beauquier
. Becchetti

Berenbrink

Organizing Committee

T. Bennouas
C. Berger, Co-chair

M. Bouklit
C. Crespelle

F. de Montgolfier
C. Paul, Chair

L. Bernardinello
J. Berstel

P. Berthome
E. Bertino

D. Besozzi

M. Bienkowski
M. Blaser

J. Blomer

A. Blumensath
L. Boasson

O. Bodini

H. Bodlaender
P. Boldi

N. Bonichon

B. Borchert,
A. Borghese
A. Bouajjani
S. Boucheron
V. Bouchitté
M. Bousquet-
Mélou
U. Brandes
A. Brandstadt
G. Brassard
P. Bro Miltersen
A. Brodsky
H. Buhrman

! This list was automatically compiled from the database of the conference. We
apologize for any omissions or inaccuracies.



VIII Organization

A. Bulatov

G. Buntrock
S. Buss

B. Caillaud
T. Calamoneri
G. Calinescu
A. Carpi

J. Castro

M. Charikar
V. Chepoi

J. Chlebikova
B. Chlebus

C. Choffrut
M. Chrobak
B. Codenotti
M. Cochand
0. Cogis

A. Cohen

R. Cole

H. Comon

C. Crépeau

P. Csorba

E. Csuhaj-Varju
A. Czumaj

J. Czyzowicz
F. D’Amore
G. Dabosville
V. Damerow
I. Damgaard
O. Dantona
M. De Berg
G. De Giacomo
G. De Marco
M. Dekhtyar
C. Delhomme
G. Della Vedova
O. Delmas

C. Demetrescu
A. Dessmark
M. Dietzfelbinger
K. Diks

T. Dimtirios

I. Dinur

S. Dobrev

R. Dowgird

F. Dragan

P. Duchon

J. Durand-Lose
A. Durand

M. Durand

C. Durr

L. Engebretsen
D. Eppstein

T. Erlebach

7. Esik

M. Farach-Colton

J. Feldman

R. Feldmann

P. Ferragina

M. Ferrari

A. Ferreira

G. Fertin

C. Fiorentini

K. Fischer

A. Fishkin

E. Fleury

F. Fomin

L. Fortnow

M. Fouquet

H. Fournier

P. Fraigniaud

P.G. Franciosa

H. Fuks

J. Gabarro

. Gajardo

. Ganter

. Gargano

Gasieniec

Gaubert

Gavalda

Gerber

Gimbert

. Giroudeau

Glantz

. Goerdt

M. Goldwurm

J. Goubault-
Larrecq

E. Graedel

S. Grigorieff

M. Grohe

G. Grossi

J. Gruska

D.J. Guan

PREIEOPAC N

D. Gunopulos

J. Guo

D. Gusfield

J. Gustedt

S. Haar

T. Hagerup

H. Handschuh

C. Hanen

N. Hanusse

F. Henne

F. Hennecke

M. Hermann

P. Hertling

U. Hertrampf

J. Hitchcock

M. Hoffmann

T. Holenstein

B. Hollas

S. Homer

H.J. Hoogeboom

P. Hoyer

J. Hromkovic

M. Hutter

J.1. Alvarez-
Hamelin

J. Illum

A. Ingolfsdottir

A. Ttai

K. Iwama

H.V. Jagadish

A. Jakoby

P. Janssen

E. Jeandel

O. Jensen

J. Johannsen

D. Jost

B. Jouvencel

V. Kabanets

C. Kaklamanis

B. Kaliski

L. Kari

A. Karlin

C. Kenyon

R. Kenyon

A. Kesselman

T. Kimbrel

L. Kirousis

D. Kirsten

H. Klauck

J. Klein

P. Klein

O. Klima

A. Klivans

T. Knapik

D. Kobler

J. Koebler

J. Koenemann
B. Koénig
J.-C. Konig

S. Kontogiannis
K. Korovin

G. Kortsarz
M. Korzeniowski
L. Kowalik

D. Kowalski
R. Kralovic
D. Kratsch
M. Kraus

W. Krieger
M. Krivelevich
D. Krizanc

J. Krokowski
P. Krysta

A. Kucera

M. Kufleitner
M. Kurowski
E. Laber

C. Lagoze
K.-J. Lange

S. Laplante
R. Lavi

E. Lebhar
V.B. Le

A. Lemay

S. Lewandowski
P. Liberatore
V. Liberatore
W. Lindner
A. Lingas

Z. Lipték

M. Liskiewicz
M. Lohrey

S. Lokam

S. Lombardy



. Longpre

Lotker

Luccio

. Maciel

Magniez

. Malinowski

. Malod

. Mans

. Manthey

M. Margenstern

E. Markou

P. Massazza

D. Matijevic

J.M. Maubach

G. Mauri

M. Mavronicolas

A. May

E. Mayordomo

F. Mazoit

J. Mazoyer

B. McKay

R. McConnell

P. McKenzie

C. Meinel

C. Mereghetti

W. Merkle

J. Messner

U. Meyer

D. Micciancio

P. Michiardi

F. Mignosi

P. Milman

A. Miquel

A. Mitchell

D. Mix
Barrington

F. Montgolfier

C. Moore

M. Morvan

D. Mount

J.-M. Muller

A. Muscholl

P. Mutzel

J. Neraud

P. Nesi

F. Neven

P. Nguyen

W QRN

R. Niedermeier
B. Nielsen

L. Nourine

D. Nowotka,
Y. Okamoto
P. Oliva

A. Orlitsky

I. Pak

B. Palano

A. Panconesi
M. Parente

D. Parkes

C. Paul

C. Pech

A. Pecher

A. Pelc

D. Peleg

M. Pellegrini
G. Persiano
H. Petersen

P. Phillips

C. Picouleau
J.-E. Pin

A. Piperno

N. Pisanti

W. Plandowski
M. Pocchiola
D. Pointcheval
N. Portier

M. Prabhakaran
D. Pretolani
T. Przytycka
P. Pudlak

U. Rabinovitch
H. Racke

M. Raffinot
A. Raspaud
R. Ravi

A. Razborov
O. Regev

D. Reidenbach
J. Reimann

R. Reischuk
E. Remila

R. Renner

E. Rivals

H. Rivano

Y. Robert

M. Robson

G. Rote

T. Roughgarden

A. Roumy

S. Riihrup

A. Russell

N. Sabadini

V. Sagar
Malhotra

J. Sakarovitch

L. Salvail

K. Salzwedel

P. Sanders

M. Santha

J. Sawada

N. Schabanel

C. Scheideler

I. Schiermeyer

R. Schuler

1. Schurr

M. Schwartzbach

S. Schwoon

M. Sciortino

D. Seese

L. Segoufin

P. Sen

A. Sengupta

H. Shachnai

S. Shenker

C. Silvano

R. Silvestri

1. Simon

M. Skutella

S. Skyum

J. Snoeyink

C. Sohler

R. Solis-Oba,

S. Spallinger

E. Speckenmeyer

J. Srba

G.S. Brodal

L. Staiger

G. Steiner

M. Sviridenko

U. Szabé

A. Ta-Shma

Organization IX

H. Tamaki

E. Tardos

P. Tesson

T. Teobald

J. Thorsten
T. Thierauf
E. Thierry

D. Thilikos
W. Thomas
H. Thuillier

S. Tiga

I. Todinca

J. Toran

M. Torelli

R. Treinen

R. Tripathi
M. Trubian
D. Trystram
P. Urzyczyn
U. Vaccaro

S. Vadhan

M. Valiev

D. Van Melkebeek
Y. Vaxes

F'. Verner Jensen
M.-C. Vilarem
B. Vécking

H. Vogler

W. Vogler

K. Volbert

H. Vollmer

L. Vuillon

K. Wagner

I. Walukiewicz
R. Wanka

O. Watanabe
J. Watrous

B. Weber

1. Wegener

P. Weil

E. Welzl

M. Westermann
K. Wich

T. Wilke

C. Witt

G.J. Woeginger
H. Wu



X Organization

T. Yamakami T. Zeugmann M. Ziegler U. Zwick
Y. Yurirabinovich G.-Q. Zhang M. Zito
A. Zeliko H. Zhang

Sponsoring Institutions

Laboratoire
d’Informatique

. de Robotique E?;f&?:ggggﬂ%
- et de Microélectronique ‘iCiEhﬂnmJ,{:_ ‘

' de Montpellier

£ =

UNIYERSITE MONTPELLIER 1l



Lecture Notes in Computer Science

For information about Vols. 1-2863

please contact your bookseller or Springer-Verlag

Vol. 2996: V. Diekert, M. Habib (Eds.), STACS 2004. X VI,
658 pages. 2004.

Vol. 2992: E. Bertino, S. Christodoulakis, D. Plexousakis,
V. Christophides, M. Koubarakis, K. Béhm, E. Ferrari
(Eds.), Advances in Database Technology - EDBT 2004.
XVIII, 877 pages. 2004.

Vol. 2991: R. Alt, A. Frommer, R.B. Kearfott, W. Luther
(Eds.), Numerical Software with Result Verification. X,
315 pages. 2004.

Vol. 2983: S. Istrail, M. Waterman, A. Clark (Eds.), Com-
putational Methods for SNPs and Haplotype Inference.
IX, 153 pages. 2004. (Subseries LNBI).

Vol. 2982: N. Wakamiya, M. Solarski, J. Sterbenz (Eds.),
Active Networks. XI, 308 pages. 2004.

Vol. 2981: C. Miiller-Schloer, T. Ungerer, B. Bauer (Eds.),
Organic and Pervasive Computing — ARCS 2004. XI, 339
pages. 2004.

Vol. 2980: A. Blackwell, K. Marriott, A. Shimojima (Eds.),
Diagrammatic Representation and Inference. XV, 448
pages. 2004. (Subseries LNAI).

Vol. 2978: R. Groz, R.M. Hierons (Eds.), Testing of Com-
municating Systems. XII, 225 pages. 2004.

Vol. 2976: M. Farach-Colton (Ed.), LATIN 2004: Theo-
retical Informatics. XV, 626 pages. 2004.

Vol. 2973: Y. Lee, J. Li, K.-Y. Whang, D. Lee (Eds.),
Database Systems for Advanced Applications. XXIV, 925
pages. 2004.

Vol. 2970: F. Ferndndez Rivera, M. Bubak, A. Gémez Tato,
R. Doallo (Eds.), Grid Computing. XI, 328 pages. 2004.

Vol. 2964: T. Okamoto (Ed.), Topics in Cryptology — CT-
RSA 2004. X1, 387 pages. 2004.

Vol. 2962: S. Bistarelli, Semirings for Soft Constraint
Solving and Programming. XII, 279 pages. 2004.

Vol. 2961: P. Eklund (Ed.), Concept Lattices. IX, 411
pages. 2004. (Subseries LNAI).

Vol. 2958: L. Rauchwerger (Ed.), Languages and Compil-
ers for Parallel Computing. XI, 556 pages. 2004.

Vol. 2957: P. Langendoerfer, M. Liu, 1. Matta, V. Tsaous-
sidis (Eds.), Wired/Wireless Internet Communications.
XI, 307 pages. 2004.

Vol. 2954: F. Crestani, M. Dunlop, S. Mizzaro (Eds.), Mo-
bile and Ubiquitous Information Access. X, 299 pages.
2004.

Vol. 2953: K. Konrad, Model Generation for Natural Lan-
guage Interpretation and Analysis. XIII, 166 pages. 2004.
(Subseries LNAI).

Vol. 2952: N. Guelfi, E. Astesiano, G. Reggio (Eds.), Sci-
entific Engineering of Distributed Java Applications. X,
157 pages. 2004.

Vol. 2951: M. Naor (Ed.), Theory of Cryptography. XI,
523 pages. 2004.

Vol. 2949: R. De Nicola, G. Ferrari, G. Meredith (Eds.),
Coordination Models and Languages. X, 323 pages. 2004.

Vol. 2947: F. Bao, R. Deng, J. Zhou (Eds.), Public Key
Cryptography — PKC 2004. X1, 455 pages. 2004.

Vol. 2946: R. Focardi, R. Gorrieri (Eds.), Foundations of
Security Analysis and Design 1. VII, 267 pages. 2004.

Vol. 2943: J. Chen, J. Reif (Eds.), DNA Computing. X,
225 pages. 2004.

Vol. 2941: M. Wirsing, A. Knapp, S. Balsamo (Eds.), Rad-
ical Innovations of Software and Systems Engineering in
the Future. X, 359 pages. 2004.

Vol. 2940: C. Lucena, A. Garcia, A. Romanovsky, J. Cas-
tro, P.S. Alencar (Eds.), Software Engineering for Multi-
Agent Systems II. XTI, 279 pages. 2004.

Vol. 2939: T. Kalker, I.J. Cox, Y.M. Ro (Eds.), Digital
Watermarking. XII, 602 pages. 2004.

Vol. 2937: B. Steffen, G. Levi (Eds.), Verification, Model
Checking, and Abstract Interpretation. XI, 325 pages.
2004.

Vol. 2934: G. Lindemann, D. Moldt, M. Paolucci (Eds.),
Regulated Agent-Based Social Systems. X, 301 pages.
2004. (Subseries LNAI).

Vol. 2930: F. Winkler (Ed.), Automated Deduction in Ge-
ometry. VII, 231 pages. 2004. (Subseries LNAI).

Vol. 2926: L. van Elst, V. Dignum, A. Abecker, Agent-
Mediated Knowledge Management. XI, 428 pages. 2004.
(Subseries LNAI).

Vol. 2923: V. Lifschitz, I. Niemeli (Eds.), Logic Program-
ming and Nonmonotonic Reasoning. IX, 365 pages. 2004.
(Subseries LNAI).

Vol. 2919: E. Giunchiglia, A. Tacchella (Eds.), Theory and
Applications of Satisfiability Testing. X1, 530 pages. 2004.

Vol. 2917: E. Quintarelli, Model-Checking Based Data
Retrieval. XVI, 134 pages. 2004.

Vol. 2916: C. Palamidessi (Ed.), Logic Programming. XII,
520 pages. 2003.

Vol. 2915: A. Camurri, G. Volpe (Eds.), Gesture-Based
Communication in Human-Computer Interaction. XIII,
558 pages. 2004. (Subseries LNAI).

Vol. 2914: P.K. Pandya, J. Radhakrishnan (Eds.), FST TCS
2003: Foundations of Software Technology and Theoret-
ical Computer Science. XIII, 446 pages. 2003.

Vol. 2913: T.M. Pinkston, V.K. Prasanna (Eds.), High Per-
formance Computing - HiPC 2003. XX, 512 pages. 2003.
(Subseries LNAI).



Vol. 2911: T.M.T. Sembok, H.B. Zaman, H. Chen, S.R.
Urs, S.H. Myaeng (Eds.), Digital Libraries: Technology
and Management of Indigenous Knowledge for Global
Access. XX, 703 pages. 2003.

Vol. 2910: M.E. Orlowska, S. Weerawarana, M.M.P. Pa-
pazoglou, J. Yang (Eds.), Service-Oriented Computing -
ICSOC 2003. X1V, 576 pages. 2003.

Vol. 2909: R. Solis-Oba, K. Jansen (Eds.), Approximation
and Online Algorithms. VIII, 269 pages. 2004.

Vol. 2909: K. Jansen, R. Solis-Oba (Eds.), Approximation
and Online Algorithms. VIII, 269 pages. 2004.

Vol. 2908: K. Chae, M. Yung (Eds.), Information Security
Applications. XII, 506 pages. 2004.

Vol. 2907: 1. Lirkov, S. Margenov, J. Wasniewski, P.
Yalamov (Eds.), Large-Scale Scientific Computing. XI,
490 pages. 2004.

Vol. 2906: T. Ibaraki, N. Katoh, H. Ono (Eds.), Algorithms
and Computation. XVII, 748 pages. 2003.

Vol. 2905: A. Sanfeliu, J. Ruiz-Shulcloper (Eds.), Progress
in Pattern Recognition, Speech and Image Analysis. X VII,
693 pages. 2003.

Vol. 2904: T. Johansson, S. Maitra (Eds.), Progress in
Cryptology - INDOCRYPT 2003. XI, 431 pages. 2003.

Vol. 2903: T.D. Gedeon, L.C.C. Fung (Eds.), Al 2003: Ad-
vances in Artificial Intelligence. XVI, 1075 pages. 2003.
(Subseries LNAI).

Vol. 2902: F.M. Pires, S.P. Abreu (Eds.), Progress in Artifi-
cial Intelligence. XV, 504 pages. 2003. (Subseries LNAD).

Vol. 2901: F. Bry, N. Henze, J. Ma luszyiiski (Eds.), Prin-
ciples and Practice of Semantic Web Reasoning. X, 209
pages. 2003.

Vol. 2900: M. Bidoit, P.D. Mosses (Eds.), Casl User Man-
ual. XIII, 240 pages. 2004.

Vol. 2899: G. Ventre, R. Canonico (Eds.), Interactive Mul-
timedia on Next Generation Networks. XIV, 420 pages.
2003.

Vol. 2898: K.G. Paterson (Ed.), Cryptography and Coding.
IX, 385 pages. 2003.

Vol. 2897: O. Balet, G. Subsol, P. Torguet (Eds.), Virtual
Storytelling. XI, 240 pages. 2003.

Vol. 2896: V.A. Saraswat (Ed.), Advances in Computing
Science — ASIAN 2003. VIII, 305 pages. 2003.

Vol. 2895: A. Ohori (Ed.), Programming Languages and
Systems. XIII, 427 pages. 2003.

Vol. 2894: C.S. Laih (Ed.), Advances in Cryptology - ASI-
ACRYPT 2003. XIII, 543 pages. 2003.

Vol. 2893: J.-B. Stefani, I. Demeure, D. Hagimont (Eds.),
Distributed Applications and Interoperable Systems. XIII,
311 pages. 2003.

Vol. 2892: F. Dau, The Logic System of Concept Graphs
with Negation. X1, 213 pages. 2003. (Subseries LNAI).

Vol. 2891: J. Lee, M. Barley (Eds.), Intelligent Agents
and Multi-Agent Systems. X, 215 pages. 2003. (Subseries
LNAI).

Vol. 2890: M. Broy, A.V. Zamulin (Eds.), Perspectives of
System Informatics. XV, 572 pages. 2003.

Vol. 2889: R. Meersman, Z. Tari (Eds.), On The Move
to Meaningful Internet Systems 2003: OTM 2003 Work-
shops. XIX, 1071 pages. 2003.

Vol. 2888: R. Meersman, Z. Tari, D.C. Schmidt (Eds.), On

The Move to Meaningful Internet Systems 2003: CooplS,
DOA, and ODBASE. XXI, 1546 pages. 2003.

Vol. 2887: T. Johansson (Ed.), Fast Software Encryption.
1X, 397 pages. 2003.

Vol. 2886: 1. Nystrom, G. Sanniti di Baja, S. Svensson
(Eds.), Discrete Geometry for Computer Imagery. XII,
556 pages. 2003.

Vol. 2885: J.S. Dong, J. Woodcock (Eds.), Formal Meth-
ods and Software Engineering. XI, 683 pages. 2003.

Vol. 2884: E. Najm, U. Nestmann, P. Stevens (Eds.), For-
mal Methods for Open Object-Based Distributed Systems.
X, 293 pages. 2003.

Vol. 2883: J. Schaeffer, M. Miiller, Y. Bjérnsson (Eds.),
Computers and Games. XI, 431 pages. 2003.

Vol. 2882: D. Veit, Matchmaking in Electronic Markets.
XV, 180 pages. 2003. (Subseries LNAI).

Vol. 2881: E. Horlait, T. Magedanz, R.H. Glitho (Eds.),
Mobile Agents for Telecommunication Applications. IX,
297 pages. 2003.

Vol. 2880: H.L. Bodlaender (Ed.), Graph-Theoretic Con-
cepts in Computer Science. XI, 386 pages. 2003.

Vol. 2879: R.E. Ellis, T.M. Peters (Eds.), Medical Image
Computing and Computer-Assisted Intervention - MIC-
CAI 2003. XXXIV, 1003 pages. 2003.

Vol. 2878: R.E. Ellis, T.M. Peters (Eds.), Medical Image
Computing and Computer-Assisted Intervention - MIC-
CALI 2003:X %3011, 819 pages. 2003.

Vol. 2877: T. Bohme, G. Heyer, H. Unger (Eds.), Innova-
tive Internet Community Systems. VIII, 263 pages. 2003.

Vol. 2876: M. Schroeder, G. Wagner (Eds.), Rules and
Rule Markup Languages for the Semantic Web. VII, 173
pages. 2003.

Vol. 2875: E. Aarts, R. Collier, E.v. Loenen, B.d. Ruyter
(Eds.), Ambient Intelligence. XI, 432 pages. 2003.

Vol. 2874: C. Priami (Ed.), Global Computing. XIX, 255
pages. 2003.

Vol. 2871: N. Zhong, Z.W. Ras§, S. Tsumoto, E. Suzuki
(Eds.), Foundations of Intelligent Systems. XV, 697 pages.
2003. (Subseries LNAI).

Vol. 2870: D. Fensel, K.P. Sycara, J. Mylopoulos (Eds.),
The Semantic Web - ISWC 2003. XV, 931 pages. 2003.

Vol. 2869: A. Yazici, C. Sener (Eds.), Computer and Infor-
mation Sciences - ISCIS 2003. XIX, 1110 pages. 2003.

Vol. 2868: P. Perner, R. Brause, H.-G. Holzhiitter (Eds.),
Medical Data Analysis. VIII, 127 pages. 2003.

Vol. 2866: J. Akiyama, M. Kano (Eds.), Discrete and Com-
putational Geometry. VIII, 285 pages. 2003.

Vol. 2865: S. Pierre, M. Barbeau, E. Kranakis (Eds.), Ad-
Hoc, Mobile, and Wireless Networks. X, 293 pages. 2003.

Vol. 2864: A.K. Dey, A. Schmidt, J.F. McCarthy (Eds.),
UbiComp 2003: Ubiquitous Computing. X VII, 368 pages.
2003.



Table of Contents

Invited Lectures

Approximation Schemes for Metric Clustering Problems ...............
Claire Kenyon

Positional Determinacy of Infinite Games ................. ... ... .. .
Erich Grddel

Structural Complexity (I)

Individual Communication Complexity ............ ... ..........
Harry Buhrman, Hartmut Klauck, Nikolai Vereshchagin, Paul Vitinyi

The Complexity of Satisfiability Problems over Finite Lattices . .. ..... ..
Bernhard Schwarz

Constant Width Planar Computation Characterizes ACC® .. ... ... .
Kristoffer Arnsfelt Hansen

Graph Algorithms (I)

A Simple and Fast Approach for Solving Problems on Planar Graphs . . . .
Fedor V. Fomin, Dimtirios M. Thilikos

Sum-Multicoloring on Paths . ............... ... ... . ... ... . . .
Annamdria Kovdcs

Matching Algorithms Are Fast in Sparse Random Graphs .............
Holger Bast, Kurt Mehlhorn, Guido Schéfer, Hisao Tamaki

Quantum Computations

Algebraic Results on Quantum Automata ..................... .
Andris Ambainis, Martin Beaudry, Marats Golovkins,
Arnolds Kikusts, Mark Mercer, Denis Thérien

Quantum Identification of Boolean Oracles ........... .. ... ..
Andris Ambainis, Kazuo Iwama, Akinori Kawachi, Hiroyuki Masuda,
Raymond H. Putra, Shigeru Yamashita



XII Table of Contents

Pattern Inference and Statistics

Local Limit Distributions in Pattern Statistics: Beyond the

Markovian Models ............ ... . .

Alberto Bertoni, Christian Choffrut, Massimiliano Goldwurm,
Violetta Lonati

A Discontinuity in Pattern Inference ............................. ...

Daniel Reidenbach

Satisfiability — Constraint Satisfaction Problem

Algorithms for SAT Based on Search in Hamming Balls ...............

Evgeny Dantsin, Edward A. Hirsch, Alexander Wolpert

Identifying Efficiently Solvable Cases of Max CSP ....................

David Cohen, Martin Cooper, Peter Jeavons, Andrei Krokhin

The Complexity of Boolean Constraint Isomorphism...................

Elmar Béhler, Edith Hemaspaandra, Steffen Reith, Heribert Vollmer
Scheduling (T)

On Minimizing the Total Weighted Tardiness on a, Single Machine . .....

Stavros G. Kolliopoulos, George Steiner

Online Competitive Algorithms for Maximizing Weighted Throughput

of Unit Jobs. ...

Yair Bartal, Francis Y.L. Chin, Marek Chrobak, Stanley P.Y. Fung,
Wojciech Jawor, Ron Lavi, Jir{ Sgall, Tomds Tichy

Optimal and Online Preemptive Scheduling on Uniformly

Related Machines ........... ... ... ... ... ... . .. . . . . ...

Tomds Ebenlendr, Jiri Sgall

Algorithms

Parallel Prefetching and Caching Is Hard ............. ... ... ... ... ...

Christoph Ambiihl, Birgitta Weber

Strongly Stable Matchings in Time O(nm) and Extension to the

Hospitals-Residents Problem .................. ... .. ... ... ... ... . .

Telikepalli Kavitha, Kurt Mehlhorn,
Dimitrios Michail, Katarzyna Paluch

Approximation Algorithms for Minimizing Average Distortion ..........

Kedar Dhamdhere, Anupam Gupta, R. Ravi



Table of Contents XIII

Networks (I)

Digraphs Exploration with Little Memory . ........................... 246
Pierre Fraigniaud, David Ilcinkas

Approximate Path Coloring with Applications to Wavelength
Assignment in WDM Optical Networks ................ ..., 258
loannis Caragiannis, Christos Kaklamanis

An Algorithmic View on OVSF Code Assignment ..................... 270
Thomas Erlebach, Riko Jacob, Matis Mihalik,
Marc Nunkesser, Gdabor Szabd, Peter Widmayer

Automata Theory and Words

The Syntactic Graph of a Sofic Shift .............................. .. 282
Marie-Pierre Béal, Francesca Fiorenzi, Dominique Perrin

Periodicity and Unbordered Words .. .................. ... .. ....... .. 294
Tero Harju, Dirk Nowotka

Desert Automata and the Finite Substitution Problem ................ 305
Daniel Kirsten

Structural Complexity (II)

Satisfiability Problems Complete for Deterministic Logarithmic Space ... 317
Jan Johannsen

A Logspace Approximation Scheme for the Shortest Path Problem
for Graphs with Bounded Independence Number ................... .. 326
Till Tantau

The Minimal Logically-Defined NP-Complete Problem ................ 338
Régis Barbanchon, Etienne Grandjean

Path Algorithms

Solving the 2-Disjoint Paths Problem in Nearly Linear Time............ 350
Torsten Tholey

Simpler Computation of Single-Source Shortest Paths in Linear
Average Time .......... .. ... 362
Torben Hagerup

Cryptography

Lattices with Many Cycles Are Dense ................... ... ... ..... 370
Marten Trolin



X1V Table of Contents

Automata-Based Analysis of Recursive Cryptographic Protocols
Ralf Kisters, Thomas Wilke

Networks (IT)

On Minimum Circular Arrangement ................ ... ... ..

Murali K Ganapathy, Sachin P Lodha

Integral Symmetric 2-Commodity Flows ................. .. ..

Aubin Jarry

Efficient Algorithms for Low-Energy Bounded-Hop Broadcast in

Ad-Hoc Wireless Networks .................. .. .. .. ... .. .

Christoph Ambiihl, Andrea E.F. Clementi, Miriam Di lanni,
Nissan Lev-Tov, Angelo Monti, David Peleg, Gianluca Rossi,
Riccardo Silvestri

Logic and Formal Languages

On the Expressiveness of Deterministic Transducers over

Infinite Trees ............ ... ... ... .. ... .. . . .. . ... ...

Graphs Algorithms (II)

Worst Case Performance of an Approximation Algorithm for

Asymmetric TSP ........... .. ... ... . .. . . .. .. ... .

Anna Palbom

On Visibility Representation of Plane Graphs............... ..

Huaming Zhang, Xin He

Topology Matters: Smoothed Competitiveness of Metrical

Task Systems....................o

Game Theory and Complexity

A Randomized Competitive Algorithm for Evaluating Priced

AND/OR THEE & ci5t <oe wmvien s 2551805 £ e mn eommmes s s s o



Table of Contents XV

A Measured Collapse of the Modal u-Calculus Alternation Hierarchy .... 522
Doron Bustan, Orna Kupferman, Moshe Y. Vardi

Networks (III)

An Information Theoretic Lower Bound for Broadcasting in
Radio Networks. .. ... 534
Carlos Brito, Eli Gafni, Shailesh Vaya

A New Model for Selfish Routing ............... .. ... ... ... ......... 547
Thomas Liicking, Marios Mavronicolas, Burkhard Monien, Manuel Rode

Broadcast in the Rendezvous Model . ................................ 559
Philippe Duchon, Nicolas Hanusse, Nasser Saheb, Akka Zemmari

Structural Complexity (III)

Time-Space Tradeoff in Derandomizing Probabilistic Logspace . ......... 571
Jin-Yi Cai, Venkatesan T. Chakaravarthy, Dieter van Melkebeek

What Can Be Efficiently Reduced to the K-Random Strings? ........... 584
Eric Allender, Harry Buhrman, Michal Koucky

Regular Language Matching and Other Decidable Cases of the
Satisfiability Problem for Constraints between Regular Open Terms .... 596
Sebastian Bala

Scheduling (IT)

Deterministic Truthful Approximation Mechanisms for Scheduling

Related Machines . ... ... ... 608
Vincenzo Auletta, Roberto De Prisco, Paolo Penna,
Giuseppe Persiano

The Expected Competitive Ratio for Weighted Completion
Time Scheduling .. ...... ... 620
Alexander Souza, Angelika Steger

Algorithmic Information

Effective Strong Dimension in Algorithmic Information and

Computational Complexity ... ........... ... . . . ... 632
Krishna B. Athreya, John M. Hitchcock, Jack H. Lutz,
Elvira Mayordomo

A Lower Bound on the Competitive Ratio of Truthful Auctions ........ 644
Andrew V. Goldberg, Jason D. Hartline, Anna R. Karlin,
Michael Saks



XVI Table of Contents

Errata to STACS 2003

Errata to Analysis of the Harmonic Algorithm for Three Servers ........
Marek Chrobak, Jitt Sgall

Author Index ... ... .



