
Lecture Notes in Computer Science 
Edited by G, Goos, J. Hartmanis and J. van Leeuwen 

1276 

Advisory Board: W. Brauer D. Gries J. Stoer 



Tao Jiang D.T. Lee (Eds.) 

Computing 
and Combinatorics 

Third Annual International Conference 
COCOON '97 
Shanghai, China, August 20-22, 1997 
Proceedings 

Springer 



Series Editors 

Gerhard Goos, Karlsruhe University, Germany 

Juris Hartmanis, Cornell University, NY, USA 

Jan van Leeuwen, Utrecht University, The Netherlands 

Volume Editors 

Tao Jiang 
Department of Computer Science, McMaster University 
Hamilton, Ontario L8S 4K1, Canada 
E-mail: jiang @ maccs.mcmaster.ca 

D.T. Lee 
Department of Electrical and Computer Engineering, Northwestern University 
2145 Sheridan Road, Evanston, IL 60208-3118, USA 
E-mail: dtlee@dtlee.ece.nwu.edu 

Cataloging-in-Publication data applied for 

Die Deutsche Bibliothek - CIP-Einheitsaufnahme 

Comput ing  and  c o m b i n a t o r i e s  : third annual international 
conference ; proceedings / COCOON '97, Shanghai, China, August 
20 - 22, 1997. Tao Jiang ; D. T. Lee (ed.). - Berlin ; Heidelberg ; 
New York ; Barcelona ; Budapest ; Hong  Kong  ; London ; Milan ; 
Paris ; Santa Clara ; Singapore ; Tokyo : Springer, 1997 

(Lecture notes in computer science ; Vol. 1276) 
ISBN 3-540-63357-X 

CR Subject Classification (1991): E2, G.2.1-2, 1.3.5, E4.2, C.2.3-4 

ISSN 0302-9743 
ISBN 3-540-63357-X Springer-Verlag Berlin Heidelberg New York 

This work is subject to copyright. Att 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 -Verlag. Violations are 
liable for prosecution under the German Copyright Law. 

© Springer-Verlag Berlin Heidelberg 1997 
Printed in Germany 

Typesetting: Camera-ready by author 
SPIN 10547842 06/3t42 - 5 4 3 2 1 0 Printed on acid-free paper 



Preface 

The abstracts and papers in this volume were presented at the Third Annual 
International Computing and Combinatorics Conference, on August 20-22, 1997, 
in Shanghai, China. The topics cover most aspects of theoretical computer sci- 
ence and combinatorics pertaining to computing. The conference was held in 
cooperation with the Chinese Academy of Sciences, Fudan University, China 
Computer Federation, Shanghai Computer Society, and the Chinese Association 
of Discrete Mathematics. 

The 53 regular papers were selected from 106 submissions by an interna- 
tional program committee consisting of Sanjeev Arora, Paul Beame, Marshall 
Bern, Siuwing Cheng, Maxime Crochemore, Josep Dial, Xin He, Wenlian Hsu, 
Yoshihide Igarashi, Tao Jiang (co-chair), Richard Karp, Sam Kim, Ker-I Ko, 
Kojiro Kobayashi, D.T. Lee (co-chair), Rajeev Motwani, Ian Munro, Maurice 
Nivat, Shang-Hua Teng, Les Valiant, Paul Vit~nyi, Jie Wang, Mihalis Yannakakis, 
and Hong Zhu. 

The authors of these papers come from the following countries and regions: 
Australia, Canada, China (including Talwan), France, Germany, Italy, Hong 
Kong, Japan, Korea, Hungary, Latvia, New Zealand, Singapore, Spain, The 
Netherlands, UK, and USA. Every submitted paper was reviewed by three pro- 
gram committee members. Many of these papers represent reports of continuing 
research, and it is expected that most of them will appear in a more polished 
and complete form in scientific journals. In addition to the regular papers, two 
program committee members (Paul Vit£nyi and Shang-Hua Teng) were invited 
to present plenary lectures on their research programs. 

The Hao Wang Award was inaugurated this year to honor the paper(s) judged 
by the program committee to have the greatest scientific merit. The recipient of 
the first Hao Wang Award is "Resolution of Hartmanis' Conjecture for NL-hard 
Sparse Sets" by Jin-Yi Cai and D. Sivakumar. 

We wish to thank all who have made this meeting possible: the authors for 
submitting papers, the program committee members and referees for their ex- 
cellent work in reviewing the papers, the sponsors, the local organizers, and 
Springer for their support and assistance. We are especially grateful to the con- 
ference organizing committee members Dingzhu Du, Ming Li, and Hong Zhu for 
their organizational work, David Karger axld Samuel A. Rebelsky for their advice 
on the ACM SIGACT electronic submissions system, Daniel D. Sleator for his 
program committee assistance software, and Dan Trottier and Yufang Hua for 
their technical support. 

August 1997 Tao Jiang 
D.T. Lee 
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