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Preface

This volume contains the papers presented at ICALP 2014: the 41st International
Colloquium on Automata, Languages and Programming, held during July 8–11,
2014, at IT University of Copenhagen. ICALP is the main conference and annual
meeting of the European Association for Theoretical Computer Science (EATCS)
and first took place in 1972. This year the ICALP program consisted of three
tracks:

– Track A: Algorithms, Complexity, and Games
– Track B: Logic, Semantics, Automata, and Theory of Programming
– Track C: Foundations of Networked Computation

In response to the call for papers, the three Program Committees received 484
submissions, a record number for ICALP. Track A received 319 submissions
(another record), track B received 106 submissions, and track C received 59
submissions. Each submission was reviewed by at least three Program Committee
members, aided by many subreviewers. The committee decided to accept 136
papers, which are collected in these proceedings. The selection was made by the
Program Committees based on originality, quality, and relevance to theoretical
computer science. The quality of the submissions was very high indeed, and
many deserving papers could not be selected.

The EATCS sponsored awards for both a best paper and a best student paper
for each of the three tracks, selected by the Program Committees.

The best paper awards were given to the following papers:

– Track A: Andreas Björklund and Thore Husfeldt, “Shortest Two Disjoint
Paths in Polynomial Time”

– Track B: Joel Ouaknine and James Worrell.“Ultimate Positivity Is Decidable
for Simple Linear Recurrence Sequences”

– Track C: Oliver Göbel, Martin Hoefer, Thomas Kesselheim, Thomas Schlei-
den, and Berthold Vöcking, “Online Independent Set Beyond the Worst-
Case: Secretaries, Prophets, and Periods”

The best student paper awards, for papers that are solely authored by stu-
dents, were given to the following papers:

– Track A: Sune K. Jakobsen, “Information Theoretical Cryptogenography”
– Track B: Michael Wehar, “Hardness Results for Intersection Non-Emptiness”
– Track C: Mohsen Ghaffari, “Near-Optimal Distributed Approximation of

Minimum-Weight Connected Dominating Set”

Apart from the contributed talks, the conference included invited presenta-
tions by Sanjeev Arora, Maurice Herlihy, Viktor Kuncak, and Claire Mathieu.
Abstracts of their talks are included in these proceedings as well.



VI Preface

The program of ICALP 2014 also included presentation of the Presburger
Award 2014 to David Woodruff, the EATCS Award 2014 to Gordon Plotkin,
and the Gödel Prize to Ronald Fagin, Amnon Lotem, and Moni Naor.

Two satellite events of ICALP were held on 7 July, 2014:

– Trends in Online Algorithms (TOLA 2014)
– Young Researcher Workshop on Automata, Languages and Programming

(YR-ICALP 2014)

We wish to thank all the authors who submitted extended abstracts for con-
sideration, the members of the three Program Committees for their scholarly
efforts, and all additional reviewers who assisted the Program Committees in
the evaluation process. We thank the sponsors Springer-Verlag, EATCS, CWI
Amsterdam, and Statens Kunstfond for their support, and the IT University of
Copenhagen for hosting ICALP 2014.

We are also grateful to all members of the Organizing Committee and to their
support staff.

The conference-management system EasyChair was used to handle the sub-
missions, to conduct the electronic Program Committee meetings, and to assist
with the assembly of the proceedings.

May 2014 Javier Esparza
Pierre Fraigniaud

Thore Husfeldt
Elias Koutsoupias
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Fábregas, Ignacio
Gaboardi, Marco
Gadducci, Fabio
Gaertner, Bernd
Galanis, Andreas
Galesi, Nicola
Gambs, Sebastien
Garg, Ankit
Gaspers, Serge
Gastin, Paul
Gavinsky, Dmitry
Gawrychowski, Pawel
Geck, Gaetano
Geeraerts, Gilles
Gelles, Ran
Genest, Blaise
Ghaffari, Mohsen
Giakkoupis, George
Giannakopoulos, Yiannis
Giannopoulou, Archontia
Giaquinta, Emanuele
Gierasimczuk, Nina
Gilbert, Seth

Gille, Marc
Giunti, Marco
Gkatzelis, Vasilis
Glacet, Christian
Glen, Amy
Gmyr, Robert
Gogacz, Tomasz
Goldberg, Paul
Gonzalez Vasco, Maria Isabel
Gopalan, Parikshit
Gorbunov, Sergey
Gorecki, Pawel
Gorgunov, Sergey
Gorla, Daniele
Grandoni, Fabrizio
Greco, Gianluigi
Green, Oded
Grenet, Bruno
Grigorescu, Elena
Grigoryev, Dmitry
Grossi, Roberto
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Jeż, �Lukasz
Jiang, Minghui
Jiang, Zhansheng
Joret, Gwenaël
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Overcoming the Intractability Obstacle in

Unsupervised Learning

Sanjeev Arora

Computer Science, Princeton University

Abstract. Unsupervised learning—i.e., learning with unlabeled data—
is increasingly important given today’s data deluge. Most natural prob-
lems in this domain—e.g. for models such as mixture models, HMMs,
graphical models, topic models and sparse coding/dictionary learning
— are NP-hard. Therefore researchers in practice use either heuristics
or convex relaxations with no concrete approximation bounds. Several
nonconvex heuristics work well in practice, which is also a mystery.

Recently, a sequence of results has shown that rigorous approaches
leading to polynomial running time are possible for several of these prob-
lems. These involve sidestepping worst-case complexity via special as-
sumptions on the input. Some of this work—e.g. for topic models—even
leads to practical running times (50x faster than previous approaches). It
has even become possible to analyse nonconvex optimization heuristics
such as alternating minimization or kSVD.

The talk will be a survey of these new results, including topic model-
ing, sparse coding, and deep learning.



On the Glass Ceiling Effect in Social

Networks

Claire Mathieu

CNRS, École Normale Supérieure

Abstract. The glass ceiling may be defined as “the un-
seen, yet unbreakable barrier that keeps minorities and
women from rising to the upper rungs of the corporate
ladder, regardless of their qualifications or achievements.”
Although undesirable, it is well documented that many so-
cieties and organizations exhibit a glass ceiling. In this pa-
per we formally define and study the glass ceiling effect in
social networks and provide a natural mathematical model
that (partially) explains it. We propose a biased preferen-
tial attachment model that has two type of nodes, and is
based on three well known social phenomena:
i) rich get richer (preferential attachment),
ii) minority of females (or other group) in the network,

and
iii) homophily (preference to bond with similar people).

We prove that our model exhibits a strong glass ceil-
ing effect and that all three conditions are necessary, i.e.,
removing any one of them, will cause the model not to
exhibit a glass ceiling effect. Additionally we present em-
pirical evidence of student–mentor networks of researchers
that exhibits all the above properties: female minority,
preferential attachment, homophily and a glass ceiling.

Joint work with Chen Avin, Barbara Keller, Zvi Lotker,
David Peleg, and Yvonne-Anne Pignolet.
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