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Preface

This volume contains the papers presented at the 12th International Work-
shop on Approximation Algorithms for Combinatorial Optimization Problems
(APPROX 2009) and the 13th International Workshop on Randomization and
Computation (RANDOM 2009), which took place concurrently at the HP Au-
ditorium in UC Berkeley, USA, during August 21–23, 2009. APPROX focuses
on algorithmic and complexity issues surrounding the development of efficient
approximate solutions to computationally difficult problems, and was the 12th
in the series after Aalborg (1998), Berkeley (1999), Saarbrücken (2000), Berke-
ley (2001), Rome (2002), Princeton (2003), Cambridge (2004), Berkeley (2005),
Barcelona (2006), Princeton (2007), and Boston (2008). RANDOM is concerned
with applications of randomness to computational and combinatorial problems,
and was the 13th workshop in the series following Bologna (1997), Barcelona
(1998), Berkeley (1999), Geneva (2000), Berkeley (2001), Harvard (2002), Prince-
ton (2003), Cambridge (2004), Berkeley (2005), Barcelona (2006), Princeton
(2007), and Boston (2008).

Topics of interest for APPROX and RANDOM are: design and analysis of
approximation algorithms, hardness of approximation, small space algorithms,
sub-linear time algorithms, streaming algorithms, embeddings and metric space
methods, mathematical programming methods, combinatorial problems in graphs
and networks, game theory, markets, and economic applications, geometric prob-
lems, packing, covering, scheduling, approximate learning, design and analysis
of online algorithms, randomized complexity theory, pseudorandomness and de-
randomization, random combinatorial structures, random walks/Markov chains,
expander graphs and randomness extractors, probabilistic proof systems, error-
correcting codes, average-case analysis, property testing, computational learning
theory, and other applications of approximation and randomness.

The volume contains 25 contributed papers, selected by the APPROX
Program Committee out of 56 submissions, and 28 contributed papers, selected
by the RANDOM Program Committee out of 57 submissions.

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

APPROX 2009

Nikhil Bansal IBM T. J. Watson Research Center
Ziv Bar-Yossef Google
Artur Czumaj University of Warwick
Michel Goemans MIT
Sudipto Guha University of Pennsylvania
Magnus Halldorsson Reykjavik University
Dorit Hochbaum University of California, Berkeley



VI Preface

Elias Koutsoupias University of Athens
Robert Krauthgamer Weizmann Institute of Science
Ravi Kumar Yahoo! Research
Lap Chi Lau Chinese University of Hong Kong
Joseph (Seffi) Naor Technion - Israel Institute of Technology

(Chair)
Tim Roughgarden Stanford University
Bruce Shepherd McGill University
Tami Tamir The Interdisciplinary Center, Herzliya

RANDOM 2009

Irit Dinur Weizmann Institute of Science (Chair)
Vitaly Feldman IBM Almaden Research Center
Parikshit Gopalan Microsoft Research
Danny Gutfreund MIT
Prahladh Harsha University of Texas, Austin
Avinatan Hassidim MIT
Russel Impagliazzo University of California, San Diego
Mark Jerrum University of Edinburgh
Tali Kaufman MIT
Subhash Khot New York University
J. Radhakrishnan Tata Institute of Fundamental Research
Dana Randall Georgia Institute of Technology
Michael Saks Rutgers University
Adi Shraibman Weizmann Institute of Science
Emanuele Viola Northeastern University

We would also like to thank the external subreferees: Dimitris Achlioptas, Adi
Akavia, Andris Ambainis, Alexandr Andoni, Eli Ben-Sasson, Nayantara
Bhatnagar, Arnab Bhattacharya Andrej Bogdanov, Niv Buchbinder, Arkadev
Chattopadhyay, Bernard Chazelle, Kai-Min Chung, Amin Coja-Oghlan, Artur
Czumaj, Amit Deshpande, Robert Elsasser, Joseph Emerson, Funda Ergun,
Vitaly Feldman, Elena Grigorescu, Moritz Hardt, Jason Hartline, Tom Hayes,
Elad Hazan, Rahul Jain, T.S. Jayram, Adam Kalai, Swastik Kopparty, Robert
Krauthgamer, Oded Lachish, Homin Lee, Troy Lee, Yury Lifshits, Shachar
Lovett, Aleksander Madry, Arie Matsliah, Or Meir, Manor Mendel, Sarah Mir-
acle, Michael Mitzenmacher, Michael Molloy, Dana Moshkovitz, Elchanan Mos-
sel, Hariharan Narayanan, Jelani Nelson, Marc Noy, Ryan O’Donnell, Krzysztof
Onak, Amanda Pascoe, Seth Pettie, Prasad Raghavendra, Sofya Raskhodnikova,
Ran Raz, Omer Reingold, Atri Rudra, Alex Samorodnitsky, Shubhangi Saraf,
Nitin Saxena, Pranab Sen, Rocco Servedio, C. Seshadhri, Devavrat Shah, Asaf
Shapira, Mohit Singh, Sasha Sodin, Daniel Spielman, Srikanth Srinivasan, Salil
Vadhan, Rakesh Venkat, Elad Verbin, Eric Vigoda, Danny Vilenchik, Andrew
Wan, Enav Weinreb, Udi Wieder, and Yi Wu.



Preface VII

We gratefully acknowledge the support from the Deptartment of Computer
Science at the Technion in Israel, the Deptartment of Computer Science and
Applied Mathematics of the Weizmann Institute in Israel, the Institute of Com-
puter Science of the Christian-Albrechts-Universität zu Kiel and the Department
of Computer Science of the University of Geneva.

The invited talk this year was dedicated to the memory of Rajeev Motwani
from Stanford University who died in tragic circumstances on June 5, 2009.
Throughout his career Rajeev made fundamental contributions to many areas of
computer science including foundations, search and retrieval, databases, privacy,
robotics, and more. Some of the most striking contributions were algorithmic in
nature, in many branches of the field. The talk was given by Prabhakar Raghavan
who is the head of Yahoo! Research and was a close friend and collaborator of
Rajeev.

Finally, many thanks to Parvaneh Karimi-Massouleh for editing the
proceedings.

August 2009 Irit Dinur
Klaus Jansen

Joseph (Seffi) Naor
José D.P. Rolim
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