Lecture Notes in Computer Science

Commenced Publication in 1973

Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison, UK

Josef Kittler, UK

Alfred Kobsa, USA

John C. Mitchell, USA

Oscar Nierstrasz, Switzerland
Bernhard Steffen, Germany
Demetri Terzopoulos, USA
Gerhard Weikum, Germany

Takeo Kanade, USA

Jon M. Kleinberg, USA
Friedemann Mattern, Switzerland
Moni Naor, Israel

C. Pandu Rangan, India

Madhu Sudan, USA

Doug Tygar, USA

7391

Advanced Research in Computing and Software Science

Subline of Lectures Notes in Computer Science

Subline Series Editors

Giorgio Ausiello, University of Rome ‘La Sapienza’, Italy

Vladimiro Sassone, University of Southampton, UK

Subline Advisory Board

Susanne Albers, University of Freiburg, Germany

Benjamin C. Pierce, University of Pennsylvania, USA

Bernhard Steffen, University of Dortmund, Germany

Madhu Sudan, Microsoft Research, Cambridge, MA, USA

Deng Xiaotie, City University of Hong Kong

Jeannette M. Wing, Carnegie Mellon University, Pittsburgh, PA, USA



Artur Czumaj Kurt Mehlhorn
Andrew Pitts Roger Wattenhofer (Eds.)

Automata, Languages,
and Programming

39th International Colloquium, ICALP 2012
Warwick, UK, July 9-13, 2012
Proceedings, Part I

@ Springer



Volume Editors

Artur Czumaj

University of Warwick

Department of Computer Science and

Centre for Discrete Mathematics and its Applications
Warwick, UK

E-mail: a.czumaj@warwick.ac.uk

Kurt Mehlhorn
Max-Planck-Institut fiir Informatik
Saarbriicken, Germany

E-mail: mehlhorn @mpi-inf.mpg.de

Andrew Pitts

University of Cambridge
Computer Laboratory

Cambridge, UK

E-mail: andrew.pitts@cl.cam.ac.uk

Roger Wattenhofer
ETH Zurich, Switzerland
E-mail: wattenhofer @ethz.ch

ISSN 0302-9743 e-ISSN 1611-3349

ISBN 978-3-642-31593-0 e-ISBN 978-3-642-31594-7
DOI 10.1007/978-3-642-31594-7

Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2012940794
CR Subject Classification (1998): F.2, F.1, C.2, H.3-4, G.2, 1.2

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

© Springer-Verlag Berlin Heidelberg 2012

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.

The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply,
even in the absence of a specific statement, that such names are exempt from the relevant protective laws
and regulations and therefore free for general use.

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Preface

This volume contains the papers presented at the 39th International Colloquium
on Automata, Languages and Programming (ICALP 2012), held during July
9-13, 2012 at the University of Warwick, UK. ICALP is the main conference and
annual meeting of the European Association for Theoretical Computer Science
(EATCS) and first took place in 1972. This year the ICALP program consisted
of three tracks:

— Track A: Algorithms, Complexity and Games
— Track B: Logic, Semantics, Automata and Theory of Programming
— Track C: Foundations of Networked Computation

In response to the call for papers, the three Program Committees received a total
of 432 submissions: 248 for Track A, 105 for Track B, and 79 for Track C. Each
submission was reviewed by three or more Program Committee members, aided
by sub-reviewers. The committees decided to accept 123 papers for inclusion in
the scientific program: 71 papers for Track A, 30 for Track B, and 22 for Track C.
The selection was made by the Program Committees based on originality, quality,
and relevance to theoretical computer science. The quality of the submissions
was very high indeed, and many deserving papers could not be selected.

The EATCS sponsored awards for both a best paper and a best student paper
(to qualify for which, all authors must be students) for each of the three tracks,
selected by the Program Committees.

The best paper awards were given to the following papers:

Track A: Leslie Ann Goldberg and Mark Jerrum for their paper “The Com-
plexity of Computing the Sign of the Tutte Polynomial (and Consequent
#P-hardness of Approximation)”

Track B: Volker Diekert, Manfred Kufleitner, Klaus Reinhardt, and Tobias
Walter for their paper “Regular Languages are Church-Rosser Congruen-
tial”

Track C: Piotr Krysta and Berthold Vocking for their paper “Online Mecha-
nism Design (Randomized Rounding on the Fly)”

The best student paper awards were given to the following papers:

Track A: jointly, Shelby Kimmel for her paper “Quantum Adversary (Upper)
Bound” and Anastasios Zouzias for his paper “A Matrix Hyperbolic Cosine
Algorithm and Applications”

Track B: Yaron Velner for his paper “The Complexity of Mean-Payoff Automa-
ton Expression”

Track C: Leonid Barenboim for his paper “On the Locality of Some NP-Complete
Problems”



VI Preface

In addition to the contributed papers, the conference included six invited lec-
tures, by Gilles Dowek (INRIA Paris), Kohei Honda (Queen Mary London),
Stefano Leonardi (Sapienza University of Rome), Daniel Spielman (Yale), Bert-
hold Vécking (RWTH Aachen University), and David Harel (The Weizmann
Institute of Science). David Harel’s talk was in honor of Alan Turing, since the
conference was one of the Alan Turing Centenary Celebration events, celebrating
the life, work, and legacy of Alan Turing.

The following workshops were held as satellite events of ICALP 2012 on July
8, 2012:

— Workshop on Applications of Parameterized Algorithms and Complexity
(APAC)

— 4th International Workshop on Classical Logic and Computation (CL&C)

— Third Workshop on Realistic models for Algorithms in Wireless Networks
(WRAWN)

We wish to thank all the authors who submitted extended abstracts for consider-
ation, the members of the three Program Committees for their scholarly efforts,
and all sub-reviewers who assisted the Program Committees in the evaluation
process. We thank the sponsors Microsoft Research, Springer-Verlag, EATCS,
and the Centre for Discrete Mathematics and its Applications (DIMAP) for their
support, and the University of Warwick for hosting ICALP 2012. We are also
grateful to all members of the Organizing Committee and to their support staff.
The conference-management system EasyChair was used to handle the submis-
sions, to conduct the electronic Program Committee meeting, and to assist with
the assembly of the proceedings.

May 2012 Artur Czumaj
Kurt Mehlhorn

Andrew Pitts

Roger Wattenhofer
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