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

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

TU Dortmund University, Germany
Madhu Sudan

Microsoft Research, Cambridge, 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

6224



Yuan Gao Hanlin Lu
Shinnosuke Seki Sheng Yu (Eds.)

Developments 1n
Language Theory

14th International Conference, DLT 2010
London, ON, Canada, August 17-20, 2010
Proceedings

@ Springer



Volume Editors

Yuan Gao

Hanlin Lu

Shinnosuke Seki

Sheng Yu

University of Western Ontario

Department of Computer Science

London, ON, N6A 5B7, Canada

E-mail: {ygao72,hlu47,sseki,syu} @csd.uwo.ca

Library of Congress Control Number: 2010930708

CR Subject Classification (1998): F.2, F.1, G.2, E.1, E3, F4
LNCS Sublibrary: SL 1 — Theoretical Computer Science and General Issues

ISSN 0302-9743
ISBN-10 3-642-14454-3 Springer Berlin Heidelberg New York
ISBN-13 978-3-642-14454-7 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.com

© Springer-Verlag Berlin Heidelberg 2010
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper 06/3180



Preface

The 14th International Conference on Developments in Language Theory (DLT
2010) was held in London, Ontario, Canada on the beautiful campus of the
University of Western Ontario. It was a four-day conference starting August 17
and ending August 20, 2010.

The DLT conference series is one of the major international conference series
in language theory. It started in Turku, Finland in 1993. Initially, it was held
once every two years. Since 2001, it has been held every year, odd years in Europe
and even years in other continents.

The papers submitted to DLT 2010 were from 27 countries all over the
world, which include Australia, Austria, Belgium, Canada, Czech Republic,
Denmark, Finland, France, Germany, Hungary, Iceland, India, Italy, Japan,
Latvia, Moldova, The Netherlands, Poland, Portugal, Russian Federation, Slo-
vakia, South Korea, Spain, Sweden, Tunisia, UK, and the USA. Each paper was
reviewed by three referees and discussed by the members of the Program Com-
mittee. Finally, 32 regular papers were selected by the Program Committee for
presentation at the conference. There were six invited talks given at the con-
ference. They were given by (in alphabetic order) Dora Giammarresi (Rome),
Markus Holzer (Giessen), Oscar Ibarra (Santa Barbara), Lila Kari (London, On-
tario), Michel Rigo (Liege), and Grzegorz Rozenber (Leiden). In addition, there
were six posters on display at the conference. This volume includes all the 32
contributed papers, the papers or abstracts from the 6 invited speakers, and a
2-page abstract for each of the 6 poster papers.

We warmly thank all the invited speakers and all the authors of the submitted
papers. Their efforts were the bases of the success of the conference.

We would like to thank all the members of the Program Committee and the
external referees. Their work in evaluating the papers and comments during the
discussions were essential to the decisions on the contributed papers. We would
also like to thank all the members of the DLT Steering Committee, especially
its former Chair Grzegorz Rosenberg, for their ideas and efforts in forming the
Program Committee and selecting the invited speakers.

We wish to thank the conference sponsors: The University of Western On-
tario, the Fields Institute, European Association for Theoretical Computer Sci-
ence, and Academia Europaea.

We would also like to thank the staff of the Computer Science Editorial at
Springer, for their help in making this volume available before the conference.
Their timely instructions were very helpful to our preparation for this volume.

August 2010 Sheng Yu
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