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Preface

This volume contains the papers presented at the 9th International Workshop
on Approximation Algorithms for Combinatorial Optimization Problems (AP-
PROX 2006) and the 10th International Workshop on Randomization and Com-
putation (RANDOM 2006), which took place concurrently at the Universitat
Politècnica de Catalunya, on August 28–30, 2006. APPROX focuses on algorith-
mic and complexity issues surrounding the development of efficient approximate
solutions to computationally hard problems, and was the ninth in the series af-
ter Aalborg (1998), Berkeley (1999), Saarbrücken (2000), Berkeley (2001), Rome
(2002), Princeton (2003), Cambridge (2004), and Berkeley (2005). RANDOM is
concerned with applications of randomness to computational and combinatorial
problems, and was the tenth workshop in the series following Bologna (1997),
Barcelona (1998), Berkeley (1999), Geneva (2000), Berkeley (2001), Harvard
(2002), Princeton (2003), Cambridge (2004), and Berkeley (2005).

Topics of interest for APPROX and RANDOM are: design and analysis of
approximation algorithms, hardness of approximation, small space and data
streaming algorithms, sub-linear time algorithms, embeddings and metric space
methods, mathematical programming methods, coloring and partitioning, cuts
and connectivity, geometric problems, game theory and applications, network
design and routing, packing and covering, scheduling, design and analysis of ran-
domized algorithms, randomized complexity theory, pseudorandomness and de-
randomization, random combinatorial structures, random walks/Markov chains,
expander graphs and randomness extractors, probabilistic proof systems, ran-
dom projections and embeddings, error-correcting codes, average-case analysis,
property testing, computational learning theory, and other applications of ap-
proximation and randomness.

The volume contains 2 papers as invited lectures, 22 contributed papers,
selected by the APPROX Program Committee out of 56 submissions, and 22
contributed papers, selected by the RANDOM Program Committee out of 49
submissions.

We would like to thank all of the authors who submitted papers, the members
of the Program Committees:
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APPROX 2006

Jittat Fakcharoenphol, Kasetsart University, Bangkok
Uriel Feige, Microsoft Research & Weizmann Institute
Anupam Gupta, Carnegie Mellon University, Pittsburgh
Magnús M. Halldórsson, University of Iceland
Johan H̊astad, KTH, Stockholm
Amit Kumar, IIT, New Delhi
James R. Lee, IAS, Princeton
Mohammad Mahdian, Microsoft Research
Jǐŕı Sgall, Academy of Sciences of the Czech Republic
Vijay Vazirani, Georgia Institute of Technology
Gerhard Woeginger, Eindhoven University of Technology
Uri Zwick, Tel Aviv University (Chair)

RANDOM 2006

Dimitris Achkioptas, University of California Santa Cruz
Andris Ambanis, University of Waterloo
Eli Ben-Sasson, Technion
Amin Coja-Oghlan, Humboldt-Universität zu Berlin
Colin Cooper, Kings College, London
Josep Dı́az, Technological University of Catalunya (Chair)
Ravi Kannan, Yale University
Colin McDiarmid, University of Oxford
Rémi Monasson, CNRS Paris
Alessandro Panconesi, Università degli Studi di Roma La Sapienza
Vijaya Ramachandran, University of Texas at Austin
Vishal Sanwalani, University of Waterloo
Pavlos Spirakis, University of Patras
Madhu Saudan, MIT

We would also like to thank the external subreferees: Mikhail Alekhnovich,
Christoph Ambühl, Albert Atserias, Per Austrin, Amitabha Bagchi,
Maria-Florina Balcan, Markus Bläser, Josh Benaloh, Manuel Bodirsky, Andrej
Bogdanov, Ioannis Caragiannis, Deeparnab Chakrabarty, Hubert Chan, Chan-
dra Chekuri, Marek Chrobak, Artur Czumaj, Atish Das Sarma, Nikhil Devanur,
Martin Dyer, Michael Elkin, Leah Epstein, Henrik Eriksson, Thomas Erlebach,
Eldar Fischer, Martin Furer, Nicola Galesi, Naveen Garg, Ricard Gavalda, Ste-
fanie Gerke, Ernst-Günter Giessmann, Gagan Goel, Andreas Goerdt, Leslie Ann
Goldberg, Mordecai Golin, Daniel Golovin, Vineet Goyal, Sudipto Guha, Sam
Gutmann, MohammadTaghi Hajiaghayi, Bjarni V. Halldórsson, Rafi Hassin,
Nicole Immorlica, Robert W. Irving, Tejas Iyer, Dominik Janzing, Mark Jer-
rum, Raja Jothi, Ragnar Karlsson, Iordanis Kerenidis, Samir Khuller, Lefteris
Kirousis, Johannes Köbler, Jochen Könemann, S. Kontogiannis, Guy Kortsarz,
Michal Koucky, Annamaria Kovacs, Sven Krumke, Oded Lachish, Andre Lanka,
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Erik van Leeuwen, Asaf Levin, Azarakhsh Malekian, Daniel Marx, Conrado Mar-
tinez, Frank McSherry, Aranyak Mehta, Michael Mitzenmacher, Cris Moore,
Viswanath Nagarajan, Danupon Nanongkai, Assaf Naor, Tim Nieberg, Krzysztof
Onak, Rasmus Pagh, Martin Pál, Anna Palbom, David Peleg, Kirk Pruhs, Ra-
mamoorthi Ravi, Oded Regev, Omer Reingold, Tim Roughgarden, Dana Ron,
Ronitt Rubinfeld, Atri Rudra, Jared Saia, Rishi Saket, Mathias Schacht, Elad
Schiller, Hadas Shachnai, Ronen Shaltiel, Rene Sitters, Michiel Smid, Christian
Sohler, Frits Spieksma, Aravind Srinivasan, Rob van Stee, Maxim Sviridenko,
Kunal Talwar, Anusch Taraz, Luca Trevisan, Danny Vilenchik, Emanuele Viola,
Maxwell Young, Neal E. Young, Raphael Yuster, Riccardo Zecchina, Alexander
Zelikovsky, and Yan Zhang

We gratefully acknowledge the support from the Spanish Ministerio Edu-
cación i Ciencia, The Universitat Politécnica de Catalunya, the Department of
LSI at the the UPC, Yahoo! Research Barcelona, the Institute of Computer
Science of the Christian-Albrechts-Universität zu Kiel and the Department of
Computer Science of the University of Geneva.

August 2006 Uri Zwick and Josep Dı́az, Program Chairs
Klaus Jansen and José D. P. Rolim, Workshop Chairs
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Christoph Ambühl, Monaldo Mastrolilli, Ola Svensson

Minimizing Setup and Beam-On Times in Radiation Therapy . . . . . . . . . . . 27
Nikhil Bansal, Don Coppersmith, Baruch Schieber

On the Value of Preemption in Scheduling . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Yair Bartal, Stefano Leonardi, Gil Shallom, Rene Sitters

An Improved Analysis for a Greedy Remote-Clique Algorithm Using
Factor-Revealing LPs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Benjamin E. Birnbaum, Kenneth J. Goldman

Tight Results on Minimum Entropy Set Cover . . . . . . . . . . . . . . . . . . . . . . . . 61
Jean Cardinal, Samuel Fiorini, Gwenaël Joret
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