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Preface

The 37? Annual European Symposium on Algorithms (ESA’95) was held Septem-
ber 25-27, 1995, in Corfu (Greece), in the conference facilities of the Corfu Hilton
International Hotel. This volume contains all contributed papers presented at the
symposium, together with the extended abstract of the invited lecture by Shimon
Even (Technion University).

ESA was established in 1993 as a main annual event for all researchers inter-
ested in algorithms, theoretical as well as applied. The international symposium
covers all research on algorithms and their analysis as it is carried out in the
fields of computer science, discrete applied mathematics, and all other areas of
algorithm-oriented research and its application. The proceedings of ESA’93 ap-
peared as Volume 726 in the series Lecture Notes in Computer Science and the
proceedings of ESA’94 appeared as Volume 855 in the same seres.

In response to the Call for Papers for ESA’95, the program committee re-
ceived 119 submissions, indicating a strong and growing interest in the sympo-
sium. The program committee for ESA’95 consisted of:

Gianfranco Bilardi (Padova) Mike Paterson (Warwick)
Josep Diaz (Barcelona) Miklos Santha (Orsay)

Alan Gibbons (Warwick)  Hava Siegelmann (Technion)
Michel Goemans (MIT) Paul Spirakis (Patras, Chair)
Giuseppe Italiano (Rome)  Ondrej Sykora (Bratislava)
Michael Juenger (Cologne) Emo Welzl (Berlin)

Marek Karpinski (Bonn) Lanrence Wolsey (Louvain)
Jan van Leeuwen (Utrecht)

The program committee met May 12-13, 1995, in Athens and selected 42 con-
tributed papers for inclusion in the scientific program of ESA’95. The selection
was based on originality, quality, and relevance to the study of algorithms, and
reflects many of the current directions in algorithms research. We wish to thank
all those who submitted extended abstracts for consideration, and all subreferees
and colleagues who helped in the extensive evaluation process.

The scientific program of ESA’95 evidently shows the gradual expansion of
algorithms research into new areas of computational endeavor in science and
industry, and the program committee hopes that this component will continue
to manifest itself as part of the ESA program in future years.

Many thanks are due to the Organizing Committee of ESA’95 for making
the symposium happen. The Organizing Committee consisted of:

Paul Spirakis (Chair), Lefteris Kirousis, Christos Bouras, Vaggelis
Kapoulas, Ioannis Stamatiou, Antonis Tatakis,

all from the Computer Technology Institute and the Computer Engineering and
Informatics Department of Patras University. Also we are grateful to the Local
Arrangements Committee for all of its help and cooperation. This committee
consisted of:



Vi

Rozina Efstathiadou (Chair), Lena Gourdoupi (Secretary), Eleni Pa-
toucha (Treasurer), Sonia Antonakopoulou (Public Relations), Jenny
Theodosopoulou (Site Coordinator),

all from the Computer Technology Institute’s administrative staff.

ESA’95 was conducted in cooperation with the Association for Computing
Machinery (ACM) and the European Association for Theoretical Computer Sci-
ence (EATCS), and was sponsored by the Computer Technology Institute, the
General Secretariat of Research and Technology, the project ALCOM II of the
ESPRIT Basic Research, Intracom, Intrasoft, and the Greek Ministry of Educa-
tion.

Patras, September 1995 Paul Spirakis



List of Referees

David Alberts
Helmut Alt
Matthew Andrews
Boris Aronov
Vincenzo Auletta
Franz Aurenhammer
Ilan Baron

Andras Benczur
Martin Becka
Sergej Bezrukov
Gianfranco Bilardi
Johannes Blomer
Norbert Blum
Carlo Blunod

John Bond
Stephane Boucheron
Lorenzo Brunetta
Andrea Capitanio
Benny Chor

Bruno Codenotti
Livio Colussi

Bruno Courcelle
Jean-Marc Couveignes
Maxime Crochemore
Josep Diaz

Martin Diehl

Paul Dunne

Uriel Feige

Paolo Ferragina
Alfonso Ferreira
Philippe Flajolet
Jean-Luc Fouquet
Pierre Fraigniand
Hubert de Fraysseix
Ulrich Fuchs

Luisa Gargano
Bernd Gartner
Ricard Gavalda
Dan Gayger

Ori Gerstel

Dora Giammarresi
Alan Gibbons

Michael Godan
Michel Goemans
Concettina Guerra
Tibor Hegediis
Kieran Herley
Juraj Hromkovi¢
Leon Hsu

Ferran Hurtado
Sandy Irani

Alon Ita
Giuseppe Italiano
Birgitt Jenner
Eric Jordan
Michael Juenger
Volker Kaibel
Sampath Kannan
Vaggelis Kapoulas
Stratos Karaivazoglou
David Karger
Marek Karpinski
Jozef Kelemen
Claire Kenyon
Lutz Kettner
Lefteris Kirousis
Jon Kleinberg
Martin Kochol
Klaus Kriegel
Ludék Kucera
Jean-Lnc Lambert
Jan Van Leeuwen
Stefano Lonardi
Janos Makowski
Massimo Maresca
Conrado Martinez
Rolf Mohring

S. Muthukrishnan
Shafi Naor

Pekka Orponen
Dana Pardubska
Domenico Parente
Mike Paterson
Marco Pelligrini



Vil

Giuseppe Perstano Fatos Xhafa
C. Peyrat Alex Zelikovski
Andrea Pietracaprina Lisa Zhang

Michel Pocchiola
Teresa Przytycka
Geppino Pucci
Tomasz Radzik
Rajeev Raman
Claus Rick

Peter RuZicka
Wojtek Rytter
Miklos Santha
Vittorio Scarano
Petra Scheffler
Sven Schonherr
Oded Shmueli
Assaf Shuster
Maria Serna

Jay Sethuraman
Hava Siegelmann
Roman Smolensky
Paul Spirakis
Ladislav Stacho
Jacques Stern
Peter Stormer
Ravi Sundaram
Ondrej Sykora
Rébert Szelepcesényi
Vassilis Tampakas
Sovanna Tan
Stefan Thienel
Dirmtris Thilikos
Sivan Toledo
Jacobo Toran
Vassilis Triantafillou
Eli Upfal

Ugo Vaccaro
Wenceslas Fernandez de la Vega
Michel las Vergnas
Frederic Voisin
Imrich Vrfo

Frank Wagner -
Emo Welzl

Lorenz Wernisch
Laurence Wolsey



Contents

Key note address

On Mixed Connectivity Certificates
Shimon Even, Gene Itkis, Sergio Ragshaum . . . . . . . . . . .. ... 1

Session 1. Chair: Gianfranco Bilards

Truly Efficient Parallel Algorithms: ¢-Optimal Multisearch for an
Extension of the BSP Model
Armun Bdumker, Wolfgang Dittrich, Friedhelm Meyer auf der Heide . 17

Optimal Parallel Shortest Paths in Small Treewidth Digraphs
Shiva Chaudhuri, Christos D. Zaroliagis . . . . . . . .. ... ... .. 31

Shared Memory Simulations with Triple-Logarithmic Delay
Artur Czumay, Friedhelin Meyer auf der Heide, Volker Stemann . . . . 46

Implementing Shared Memory on Multi-Dimensional Meshes and
on the Fat-Tree
Kieran T. Herley, Andrea Pietracapring, Geppino Pucct . . . . . . . . 60

Beyond the Worst-Case Bisection Bound: Fast Sorting and Ranking
on Meshes .
Michael Kaufinann, Jop F. Sibeyn, Torsten Suel . . . . .. . .. ... 75

Fast Deterministic Simulation of Computations on Faulty Parallel
Machines
Bogdan S. Chlebus, Leszek Ggsieniec, Andrzej Pele . . . . . . . .. .. 89

Session 2. Chair: Josep Diaz

Average Circnit Depth and Average Communication Complexity

Bruno Codenotti, Peter Gemamell, Janos Sutmon . . .. . . . . ... .. 102
Packing Trees

Joseph Gil, Alon Itaz . . . . . . .. . .. .. ... 0. 113

Sometimes Travelling is Easy: The Master Tour Problem
Vladimir G. Deineko, Ridiger Rudolf, Gerhard J. Woeginger . . . . . 128

Session 3. Chair: Giuseppe Italiano

Interval Graphs with Side (and Size) Constraints
Iisik Pe’er, Ron Shamar . . . . . . . . ... ... 142

Maximum Skew-Symmetric Flows
Andrew V. Goldberg, Alezander V. Karzanov . . . . . . . . . . . ... 155

Certificates and Fast Algorithms for Biconnectivity in Fully-Dynamic
Graphs
Monica R. Henzinger, Han La Poulré . . . . . . . . . . .. .. .. .. 171



On the All-Pairs Shortest Path Algorithim of Moffat and Takaoka

Fully Dynamic Transitive Closure in Plane Dags with One Source
and One Sink
Thore Husfeldt . . . . . . . . .. ... 199

Planarity for Clustered Graphs
Qing-Wen Feng, Robert F. Cohen, Peler Eades . . . . . . .. . .. .. 213

Session 4. Chair: Marek Karpinski

A Geometric Approach to Betweenness
Benny Chor, Madhw Sudan . . . . . . . . ... 227

Efficient Computation of the Geodesic Voronoi Diagram of Points
in a Simple Polygon
Evanthia Papadopoulow, D.T. Lee. . . . . . . . . .. .. ... .. .. 238

Linear Size Binary Space Partitions for Fat Objects
Mark de Berg . . . . . . . 252

Geometric Pattern Matching in d-Dimensional Space
L. Paul Chew, Dorit Dor, Alon Efrat, Klarae Kedemn . . . . . . . . .. 264

Finding the Constrained Delaunay Triangulation and Constrained
Voronoi Diagram of a Simple Polygon in Linear-Time
Cao An Wang, Francis Chan . . . 0 0 . 000000 .. 280

Session 5. Chair: Have Siegelmann

External-Memory Algorithims for Processing Line Segments in -
Geographic Information Systems
Lars Arge, Darren Erik Vengroff, Jeffrey Scott Vitter . . . . . . . . .. 295

Optimized Binary Search and Text Retrieval
Eduardo Fernandes Barbosa, Gonzalo Navarro, Ricardo Baeza-Yates,
Chris Perleberg, Nivio Ziviant . . . . . . . .. . .. ... ... ..... 311

On Using -Gram Locations in Approximate String Matching
Erkk: Sutinen, Jorma Tarhio . . . . . . . . ... ... ... .. 327
Session 6. Chair: Alan Gibbons

Routing with Bounded Buffers and Hot-Potato Routing in
Vertex-Symmetric Networks
Friedhelin Meyer auf der Heide, Christian Scheideler . . . . . . . . .. 341

Load Balancing for Response Time
Jeffery Westhrook. . . . . . . . ... 355



Xt

Self-Simulation for the Passive Optical Star Model
Pascal Berthomé, Thibault Dubouz, Torben Hagerup, Ilan Newman,
Assaf Schuster . . . . . . ... 369

Session 7. Chair: Michel Goemans

Computing the Agreement of Trees with Bounded Degrees
Martin Farach, Teresa M. Przytycka, Mikkel Thorup . . . . . . . . .. 381

Approximation Algorithms for Feasible Cut and Multicut Problems
Bo Yu, Joseph Cheriyan . . . . . . . . . ..o 394

On Parallel versus Sequential Approximation
Maria Serna, Fatos Xhafo . . . . . . . . ... ... ... ... 409

An Efficient and Effective Approximation Algorithm for the Map
Labeling Problem
Frank Wagner, Alevander Wolff . . . . . .. . . . ... .. ... ... 420

Approximating the Bandwidth for Asteroidal Triple-free Graphs
T. Kloks, D. Kratsch, H. Muller . . . . . . . .. ... ... ... ... 434

Session 8. Chair: Michael Juenger

Near-Optimal Distributed Edge Coloring
Devdatt Dubhashi, Alessandro Panconest . . . . . . . . . ... .. ... 448

The Centroid of Points with Approximate Weights
Marshall Bern, David Eppstein, Leonidas Guibas, John Hershberger,
Subhash Suri, Jan Wolter . . . . . . . . . . . ... ... ... .. ... 460

0/1-Integer Programming: Optimization and Augmentation are
Equivalent
Andreas S. Schulz, Robert Weismantel, Gunter M. Ziegler . . . . . . . 473

The Online Transportation Problem
Bala Kalyanasundaram, Kirk R. Pruhs . . . . . . .. ... .. .. ... 484

A Polyhedral Approach to Planar Augmentation and Related Problems
Petra Mutzel . . . . . . . . . . 494
Session 9. Chair: Jan van Lecuwen

Optimal Layouts on a Chain ATM Network
Ornan Gerstel, Avishai Wool, Shwmuel Zaks . . . . . .. ... .. ... 508

Efficient Dynamic-Resharing “Verifiable Secret Sharing” Against
Mobile Adversary
Noga Alon, Zvi Galil, Moti Yung . . . . .. . .. . ... ... ..., 523

Adaptive Video On Demand
Sudhanshu Aggarwal Juan A. Garay, Amir Herzberg . . . . . . . . .. 538



Xl

Session 10. Chair: Paul Spirakzs

The Binomial Transform and its Application to the Analysis of
Skip Lists
Patricio V. Poblete, J. Ian Munro, Thomas Papadakis . . . . . . . . . 554

An Optimal Parallel Algorithm for Digital Curve Segmentation
Using Hough Polygons and Monotoue Function Search
Peter Damaschke . . . . . . . .. o L 570

Fast Skeleton Construction
Rolf Klein, Andrzey Lingas . . . . . . . . .. ... ... . ... .... 582

Authors’ Index . . . . . . . . . 597



