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

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

New York University, NY, 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

3742



Jin Akiyama Mikio Kano Xuehou Tan (Eds.)

Discrete and
Computational
Geometry

Japanese Conference, JCDCG 2004
Tokyo, Japan, October 8-11, 2004
Revised Selected Papers

@ Springer



Volume Editors

Jin Akiyama

Tokai University, Research Institute of Educational Development
2-28-4 Tomigaya, Shibuya-ku, Tokyo, 151-0063, Japan

E-mail: fwjb5117 @mb.infoweb.ne.jp

Mikio Kano

Ibaraki University, Department of Computer and Information Sciences
Nakanarusawa, Hitachi, Ibaraki, 316-8511, Japan

E-mail: kano@cis.ibaraki.ac.jp

Xuehou Tan

Tokai University, School of High-Technology for Human Welfare
317 Nishino, Numazu, Shizuoka 410-0395, Japan

E-mail: tan @wing.ncc.u-tokai.ac.jp

Library of Congress Control Number: 2005936697

CR Subject Classification (1998): 1.3.5, G.2, F2.2, E.1

ISSN 0302-9743
ISBN-10 3-540-30467-3 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-30467-8 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
springeronline.com

© Springer-Verlag Berlin Heidelberg 2005
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 11589440 06/3142 543210



Preface

This volume consists of the refereed proceedings of the Japan Conference on
Discrete and Computational Geometry (JCDCG 2004) held at Tokai University
in Tokyo, Japan, October, 8-11, 2004, to honor Janos Pach on his 50th year.
Janos Pach has generously supported the efforts to promote research in discrete
and computational geometry among mathematicians in Asia for many years.
The conference was attended by close to 100 participants from 20 countries.

Since it was first organized in 1997, the annual JCDCG has attracted a
growing international participation. The earlier conferences were held in Tokyo,
followed by conferences in Manila, Philippines, and Bandung, Indonesia. The
proceedings of JCDCG 1998, 2000, 2002 and IJCCGGT 2003 were published by
Springer as part of the series Lecture Notes in Computer Science (LNCS) volumes
1763, 2098, 2866 and 3330, respectively, while the proceedings of JCDCG 2001
were also published by Springer as a special issue of the journal Graphs and
Combinatorics, Vol. 18, No. 4, 2002.

The organizers of JCDCG 2004 gratefully acknowledge the sponsorship of
Tokai University, the support of the conference secretariat and the participa-
tion of the principal speakers: Ferran Hurtado, Hiro Ito, Alberto Marquez, Jif{
Matousek, Janos Pach, Jonathan Shewchuk, William Steiger, Endre Szemerédi,
Géza To6th, Godfried Toussaint and Jorge Urrutia.

July 2005 Jin Akiyama
Mikio Kano
Xuehou Tan
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