
Lecture Notes in Computer Science 4094
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

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

Moshe Y. Vardi
Rice University, Houston, TX, USA

Gerhard Weikum
Max-Planck Institute of Computer Science, Saarbruecken, Germany



Oscar H. Ibarra Hsu-Chun Yen (Eds.)

Implementation
and Application
of Automata

11th International Conference, CIAA 2006
Taipei, Taiwan, August 21-23, 2006
Proceedings

13



Volume Editors

Oscar H. Ibarra
University of California
Department of Computer Science
Santa Barbara, CA 93106, USA
E-mail: ibarra@cs.ucsb.edu

Hsu-Chun Yen
National Taiwan University
Department of Electrical Engineering
Taipei, Taiwan 106, ROC
E-mail: yen@cc.ee.ntu.edu.tw

Library of Congress Control Number: 2006930260

CR Subject Classification (1998): F.1.1-2, F.4.2-3, F.2

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

ISSN 0302-9743
ISBN-10 3-540-37213-X Springer Berlin Heidelberg New York
ISBN-13 978-3-540-37213-4 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 2006
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 11812128 06/3142 5 4 3 2 1 0



Preface

The 11th International Conference on Implementation and Application of
Automata (CIAA 2006) was held at the National Taiwan University, Taiwan,
August 21–23, 2006.

This volume of Lecture Notes in Computer Science contains the papers that
were presented at CIAA 2006, as well as the abstracts of the poster papers that
were displayed during the conference. The volume also includes the abstracts
and extended abstracts of three invited lectures presented by Ming Li, Grzegorz
Rozenberg, and Sheng Yu.

The 22 regular papers were selected from 76 submissions covering various
topics in the theory, implementation, and applications of automata and related
structures. Each submitted paper was reviewed by at least three Program Com-
mittee members, with the assistance of referees. The authors of the papers pre-
sented here come from the following countries: Austria, Canada, China, Cyprus,
Czech Republic, Finland, France, Germany, Hungary, India, Ireland, Italy, The
Netherlands, Poland, Spain, Sweden, Taiwan, UK, and USA.

We wish to thank all who have made this meeting possible: the authors for sub-
mitting papers, the Program Committee members and external referees (listed in
the proceedings) for their excellent work, and our three invited speakers. Finally,
we wish to express our sincere appreciation to the sponsors, local organizers, pro-
ceedings Chair, the editors of the Lecture Notes in Computer Science series and
Springer, in particular Alfred Hofmann, for their help in publishing this volume.

August 2006 Oscar H. Ibarra
Hsu-Chun Yen
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Manuel Vázquez de Parga, Pedro Garćıa, José Ruiz . . . . . . . . . . . . . . . . 265

Poster Abstracts

XSLT Version 2.0 Is Turing-Complete: A Purely Transformation Based
Proof

Ruhsan Onder, Zeki Bayram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275

A Finite Union of DFAs in Symbolic Model Checking of Infinite Systems
Suman Roy, Bhaskar Chakraborty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277

Universality of Hybrid Quantum Gates and Synthesis Without Ancilla
Qudits

Guowu Yang, Fei Xie, Xiaoyu Song, Marek Perkowski . . . . . . . . . . . . . . 279

Reachability Analysis of Procedural Programs with Affine Integer
Arithmetic

Michael Luttenberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

Lexical Disambiguation with Polarities and Automata
Guillaume Bonfante, Joseph Le Roux, Guy Perrier . . . . . . . . . . . . . . . . . 283

Parsing Computer Languages with an Automaton Compiled from
a Single Regular Expression

Adrian D. Thurston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285

Tighter Packed Bit-Parallel NFA for Approximate String Matching
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