
Lecture Notes in Computer Science 7676
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

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

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Repository of University of Primorska

https://core.ac.uk/display/52485767?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Kun-Mao Chao
Tsan-sheng Hsu
Der-Tsai Lee (Eds.)

Algorithms
and Computation
23rd International Symposium, ISAAC 2012
Taipei, Taiwan, December 19-21, 2012
Proceedings

13



Volume Editors

Kun-Mao Chao
National Taiwan University
No. 1, Sec. 4, Roosevelt Road
Taipei 106, Taiwan
E-mail: kmchao@csie.ntu.edu.tw

Tsan-sheng Hsu
Academia Sinica
128 Academia Road, Section 2
Taipei 115, Taiwan
E-mail: tshsu@iis.sinica.edu.tw

Der-Tsai Lee
National Chung Hsing University
250 Kuo Kuang Road
Taichung 402, Taiwan
E-mail: dtlee@nchu.edu.tw

ISSN 0302-9743 e-ISSN 1611-3349
ISBN 978-3-642-35260-7 e-ISBN 978-3-642-35261-4
DOI 10.1007/978-3-642-35261-4
Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2012952397

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

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

The papers in this volume were presented at the 23rd International Symposium on
Algorithms and Computation (ISAAC 2012), held at National Taiwan University,
Taipei, Taiwan, on December 19–21, 2012. In the past, ISAAC was held in Tokyo
(1990), Taipei (1991), Nagoya (1992), Hong Kong (1993), Beijing (1994), Cairns
(1995), Osaka (1996), Singapore (1997), Taejon (1998), Chennai (1999), Taipei
(2000), Christchurch (2001), Vancouver (2002), Kyoto (2003), Hong Kong (2004),
Hainan (2005), Kolkata (2006), Sendai (2007), Gold Coast (2008), Hawaii (2009),
Jeju (2010), and Yokohama (2011).

The mission of the ISAAC series is to provide a top-notch forum for re-
searchers working in algorithms and theory of computation. Papers presenting
original research in all areas of algorithms and theory of computation are sought.
In response to the call-for-papers, ISAAC 2012 received 174 submissions from
33 countries. The Program Committee selected 68 papers for oral presentation.
“Algorithmica,” “Theoretical Computer Science,” and the “International Jour-
nal of Computational Geometry and Applications” will publish a special issue
dedicated to selected papers from ISAAC 2012.

The best student paper awards were presented to Nanao Kita for her paper
“A Partially Ordered Structure and a Generalization of the Canonical Partition
for General Graphs with Perfect Matchings” and to Norie Fu for her paper “A
Strongly Polynomial-Time Algorithm for the Shortest Path Problem on Coherent
Planar Periodic Graphs.”

We thank the invited speakers, John E. Hopcroft from Cornell University,
USA, Timothy M. Chan from the University of Waterloo, Canada, and Erik D.
Demaine from MIT, USA, for their distinguished lectures.

We thank all Program Committee members and external reviewers for their
excellent work in the review process. We thank the Organizing Committee,
chaired by Hung-Lung Wang, and conference volunteers for their extraordinary
engagement in the conference preparation. We also thank the Advisory Com-
mittee, chaired by Takeshi Tokuyama, for their valuable guidance. Finally, we
thank our sponsoring institutions for their support.

December 2012 Kun-Mao Chao
Tsan-sheng Hsu

Der-Tsai Lee



Organization

Symposium Chair

Der-Tsai Lee National Chung Hsing University/Academia Sinica,
Taiwan

Program Committee
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