
Lecture Notes in Computer Science 7183
Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Alfred Kobsa
University of California, Irvine, CA, USA

Friedemann Mattern
ETH Zurich, Switzerland

John C. Mitchell
Stanford University, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

Oscar Nierstrasz
University of Bern, Switzerland

C. Pandu Rangan
Indian Institute of Technology, Madras, India

Bernhard Steffen
TU Dortmund University, Germany

Madhu Sudan
Microsoft Research, Cambridge, MA, USA

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max Planck Institute for Informatics, Saarbruecken, Germany



Adrian-Horia Dediu Carlos Martín-Vide (Eds.)

Language and
Automata Theory
and Applications
6th International Conference, LATA 2012
A Coruña, Spain, March 5-9, 2012
Proceedings

13



Volume Editors

Adrian-Horia Dediu
Carlos Martín-Vide
Universitat Rovira i Virgili, Research Group on Mathematical Linguistics
Avinguda Catalunya, 35, 43002 Tarragona, Spain
E-mail: {adrian.dediu; carlos.martin}@urv.cat

ISSN 0302-9743 e-ISSN 1611-3349
ISBN 978-3-642-28331-4 e-ISBN 978-3-642-28332-1
DOI 10.1007/978-3-642-28332-1
Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2012931003

CR Subject Classification (1998): F.1, F.4, F.2-3, I.2, I.4, I.5

LNCS Sublibrary: SL 1 – Theoretical Computer Science and General Issues

© Springer-Verlag Berlin Heidelberg 2012
This work is subject to copyright. All 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. Violations are liable
to prosecution under the German Copyright Law.
The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply,
even in the absence of a specific statement, that such names are exempt from the relevant protective laws
and regulations and therefore free for general use.

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Preface

These proceedings contain the papers that were presented at the 6th International
Conference on Language and Automata Theory and Applications (LATA 2012),
held in A Coruña, Spain, during March 5–9, 2012.

The scope of LATA is rather broad, including: algebraic language theory;
algorithms for semi-structured data mining; algorithms on automata and words;
automata and logic; automata for system analysis and program verification; au-
tomata, concurrency and Petri nets; automatic structures; cellular automata;
combinatorics on words; computability; computational complexity; computa-
tional linguistics; data and image compression; decidability questions on words
and languages; descriptional complexity; DNA and other models of bio-inspired
computing; document engineering; foundations of finite-state technology; foun-
dations of XML; fuzzy and rough languages; grammars (Chomsky hierarchy,
contextual, multidimensional, unification, categorial, etc.); grammars and au-
tomata architectures; grammatical inference and algorithmic learning; graphs
and graph transformation; language varieties and semigroups; language-based
cryptography; language-theoretic foundations of artificial intelligence and artifi-
cial life; parallel and regulated rewriting; parsing; pattern recognition; patterns
and codes; power series; quantum, chemical and optical computing; semantics;
string and combinatorial issues in computational biology and bioinformatics;
string processing algorithms; symbolic dynamics; symbolic neural networks; term
rewriting; transducers; trees, tree languages and tree automata; and weighted
automata.

LATA 2012 received 114 submissions. Each one was reviewed by three Pro-
gram Committee members, many of whom consulted with external referees. After
a thorough and lively discussion phase, the committee decided to accept 41 pa-
pers (which represents an acceptance rate of 35.96%). The conference program
also included three invited talks and two invited tutorials. Part of the success in
the management of such a large number of submissions is due to the excellent
facilities provided by the EasyChair conference management system.

We would like to thank all invited speakers and authors for their contri-
butions, the Program Committee and the reviewers for their cooperation, and
Springer for its very professional publishing work.

December 2011 Adrian-Horia Dediu
Carlos Martín-Vide



Organization

LATA 2012 was organized by the Language in the Information Society Research
Group—LYS—from the University of A Coruña, Spain, and the Research Group
on Mathematical Linguistics—GRLMC—from the University Rovira i Virgili,
Tarragona, Spain.

Program Committee

Eric Allender Piscataway, USA
Miguel Á. Alonso A Coruña, Spain
Amihood Amir Ramat-Gan, Israel
Dana Angluin New Haven, USA
Franz Baader Dresden, Germany
Patricia Bouyer Cachan, France
John Case Newark, USA
Volker Diekert Stuttgart, Germany
Paul Gastin Cachan, France
Reiko Heckel Leicester, UK
Sanjay Jain Singapore
Janusz Kacprzyk Warsaw, Poland
Victor Khomenko Newcastle, UK
Bakhadyr Khoussainov Auckland, New Zealand
Claude Kirchner Paris, France
Maciej Koutny Newcastle, UK
Gregory Kucherov Marne-la-Vallée, France
Salvador Lucas Valencia, Spain
Sebastian Maneth Sydney, Australia
Carlos Martín-Vide (Chair) Tarragona, Spain
Giancarlo Mauri Milan, Italy
Aart Middeldorp Innsbruck, Austria
Faron Moller Swansea, UK
Angelo Montanari Udine, Italy
Joachim Niehren Lille, France
Mitsunori Ogihara Miami, USA
Enno Ohlebusch Ulm, Germany
Dominique Perrin Marne-la-Vallée, France
Alberto Policriti Udine, Italy
Alexander Rabinovich Tel Aviv, Israel
Mathieu Raffinot Paris, France
Jörg Rothe Düsseldorf, Germany
Olivier H. Roux Nantes, France



VIII Organization

Yasubumi Sakakibara Yokohama, Japan
Eljas Soisalon-Soininen Espoo, Finland
Frank Stephan Singapore
Jens Stoye Bielefeld, Germany
Howard Straubing Boston, USA
Masayuki Takeda Fukuoka, Japan
Wolfgang Thomas Aachen, Germany
Sophie Tison Lille, France
Jacobo Torán Ulm, Germany
Tayssir Touili Paris, France
Esko Ukkonen Helsinki, Finland
Frits Vaandrager Nijmegen, The Netherlands
Manuel Vilares Vigo, Spain
Todd Wareham St. John’s, Canada
Pierre Wolper Liège, Belgium
Hans Zantema Eindhoven, The Netherlands
Thomas Zeugmann Sapporo, Japan

External Reviewers

Aizikowitz, Tamar
Alekseyev, Arseniy
Allauzen, Cyril
Atig, Mohamed Faouzi
Bapodra, Mayur
Bauer, Sebastian
Bengtson, Jesper
Bocchi, Laura
Bodlaender, Hans
Boker, Udi
Bollig, Benedikt
Bolus, Stefan
Borgwardt, Stefan
Brenguier, Romain
Bresolin, Davide
Butz, Martin V.
Calin, Georgel
Cassez, Franck
Cavaliere, Matteo
Chaturvedi, Namit
Choffrut, Christian
Chowdhury, Rezaul
D’Agostino, Giovanna
Darondeau, Philippe

Darriba, Víctor
de la Higuera, Colin
Delfieu, David
Della Monica, Dario
Donyina, Adwoa
Dovier, Agostino
Durand-Lose, Jérôme
Dörr, Daniel
Emmi, Michael
Enea, Constantin
Engelfriet, Joost
Escobar, Santiago
Faucou, Sébastien
Felgenhauer, Bertram
Felscher, Ingo
Fernández-González, Daniel
Filiot, Emmanuel
Fridman, Wladimir
Frougny, Christiane
Frutos Escrig, David de
Gagie, Travis
Gentilini, Raffaella
Gilleron, Rémi
Gog, Simon



Organization IX

Golubcovs, Stanislavs
Gurski, Frank
Gómez-Rodríguez, Carlos
Hachiya, Tsuyoshi
Heidarian, Faranak
Heinz, Jeffrey
Hertrampf, Ulrich
Holík, Lukáš
Hölldobler, Steffen
Inokuchi, Shuichi
Jacquemard, Florent
Janowski, Sebastian Jan
Jeż, Artur
Josuat-Vergès, Matthieu
Khan, Ajab
Kilpeläinen, Pekka
Klein, Shmuel
Koppel, Moshe
Krebs, Andreas
Kärkkäinen, Juha
Laroussinie, François
Legay, Axel
Lemay, Aurélien
Lime, Didier
Lippmann, Marcel
Lohrey, Markus
Lombardy, Sylvain
Maass, Alejandro
McKenzie, Pierre
Mäkinen, Erkki
Mokhov, Andrey
Monmege, Benjamin
Mousavi, Mohammad Reza
Murano, Aniello
Nowotka, Dirk
Palomino, Miguel
Pebesma, Edzer
Peñaloza, Rafael
Porello, Daniele
Puppis, Gabriele

Puzynina, Svetlana
Pérez, Jorge A.
Rampersad, Narad
Rezine, Ahmed
Ribadas Pena, Francisco José
Rogalewicz, Adam
Roichman, Yuval
Roos, Yves
Rouillard, José
Royer, James
Sakamoto, Hiroshi
Sala, Pietro
Salmela, Leena
Sangnier, Arnaud
Sato, Kengo
Schmitz, Sylvain
Schulz, Stefan
Segoufin, Luc
Serre, Olivier
Servières, Myriam
Sippu, Seppo
Soloviev, Sergei
Starikovskaya, Tatiana
Sternagel, Christian
Sundermann, Linda
Thiemann, René
Tomescu, Alexandru I.
Tomiura, Yoichi
Ulidowski, Irek
Ummels, Michael
Ventura, Enric
Verwer, Sicco
Vilares, Jesús
Waldmann, Johannes
Wei, Fang
Winkler, Sarah
Wittler, Roland
Zeitoun, Marc
Zielonka, Wiesław



X Organization

Organizing Committee

Miguel Á. Alonso, A Coruña (Co-chair)
Adrian-Horia Dediu, Tarragona
Carlos Gómez Rodríguez, A Coruña
Jorge Graña, A Coruña
Carlos Martín-Vide, Tarragona (Co-chair)
Bianca Truthe, Magdeburg
Jesús Vilares, A Coruña
Florentina-Lilica Voicu, Tarragona



Table of Contents

Invited Talks

Measuring Information in Timed Languages . . . . . . . . . . . . . . . . . . . . . . . . . 1
Eugene Asarin

Automata-Based Symbolic Representations of Polyhedra . . . . . . . . . . . . . . 3
Bernard Boigelot, Julien Brusten, and Jean-François Degbomont

Around the Physical Church-Turing Thesis: Cellular Automata, Formal
Languages, and the Principles of Quantum Theory . . . . . . . . . . . . . . . . . . . 21

Gilles Dowek

A Parameterized Complexity Tutorial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
Rod Downey

The Computer Science of DNA Nanotechnology . . . . . . . . . . . . . . . . . . . . . . 57
Jack H. Lutz

Regular Papers

The Minimal Cost Reachability Problem in Priced Timed Pushdown
Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

Parosh Aziz Abdulla, Mohamed Faouzi Atig, and Jari Stenman

Unification Modulo Chaining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Siva Anantharaman, Christopher Bouchard, Paliath Narendran, and
Michael Rusinowitch

Isomorphism Testing of Boolean Functions Computable by
Constant-Depth Circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

Vikraman Arvind and Yadu Vasudev

Reversible Multi-head Finite Automata Characterize Reversible
Logarithmic Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

Holger Bock Axelsen

Defining Contexts in Context-Free Grammars . . . . . . . . . . . . . . . . . . . . . . . 106
Mikhail Barash and Alexander Okhotin

Longest Common Extensions via Fingerprinting . . . . . . . . . . . . . . . . . . . . . 119
Philip Bille, Inge Li Gørtz, and Jesper Kristensen

Fast and Cache-Oblivious Dynamic Programming with Local
Dependencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

Philip Bille and Morten Stöckel



XII Table of Contents

An Efficient Implicit OBDD-Based Algorithm for Maximal
Matchings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

Beate Bollig and Tobias Pröger

Strong Termination for Gap-Order Constraint Abstractions of Counter
Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

Laura Bozzelli

Covering Space in the Besicovitch Topology . . . . . . . . . . . . . . . . . . . . . . . . . 169
Julien Cervelle

Approximate Regular Expressions and Their Derivatives . . . . . . . . . . . . . . 179
Jean-Marc Champarnaud, Hadrien Jeanne, and Ludovic Mignot

Catalytic Petri Nets Are Turing Complete . . . . . . . . . . . . . . . . . . . . . . . . . . . 192
Gabriel Ciobanu and G. Michele Pinna

Computational Complexity of Rule Distributions of Non-uniform
Cellular Automata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204

Alberto Dennunzio, Enrico Formenti, and Julien Provillard

Conservative Groupoids Recognize Only Regular Languages . . . . . . . . . . . 216
Danny Dubé, Mario Latendresse, and Pascal Tesson

Advice Complexity of Online Coloring for Paths . . . . . . . . . . . . . . . . . . . . . 228
Michal Forišek, Lucia Keller, and Monika Steinová

A Faster Grammar-Based Self-index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240
Travis Gagie, Paweł Gawrychowski, Juha Kärkkäinen,
Yakov Nekrich, and Simon J. Puglisi

Learnability of Co-r.e. Classes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252
Ziyuan Gao and Frank Stephan

Two-Way Automata Making Choices Only at the Endmarkers . . . . . . . . . 264
Viliam Geffert, Bruno Guillon, and Giovanni Pighizzini

Polynomial-Time Algorithms for Learning Typed Pattern Languages . . . 277
Michael Geilke and Sandra Zilles

Forbidding Sets and Normal Forms for Language Forbidding-Enforcing
Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289

Daniela Genova

Applying Tree Languages in Proof Theory . . . . . . . . . . . . . . . . . . . . . . . . . . 301
Stefan Hetzl

The Membership Problem for Regular Expressions with Unordered
Concatenation and Numerical Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . 313

Dag Hovland



Table of Contents XIII

Characterizing the Rational Functions by Restarting Transducers . . . . . . 325
Norbert Hundeshagen and Friedrich Otto

Weak Synchronization and Synchronizability of Multitape Pushdown
Automata and Turing Machines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337

Oscar H. Ibarra and Nicholas Q. Tran

Feasible Automata for Two-Variable Logic with Successor on Data
Words . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351

Ahmet Kara, Thomas Schwentick, and Tony Tan

Nash Equilibria in Concurrent Priced Games . . . . . . . . . . . . . . . . . . . . . . . . 363
Miroslav Klimoš, Kim G. Larsen, Filip Štefaňák, and Jeppe Thaarup

Computing by Observing Insertion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377
Alexander Krassovitskiy and Peter Leupold

On the Parameterized Complexity of Default Logic and Autoepistemic
Logic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389

Arne Meier, Johannes Schmidt, Michael Thomas, and
Heribert Vollmer

Cayley Graph Automatic Groups Are Not Necessarily Cayley Graph
Biautomatic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401

Alexei Miasnikov and Zoran Šunić

On Model Checking for Visibly Pushdown Automata . . . . . . . . . . . . . . . . . 408
Tang Van Nguyen and Hitoshi Ohsaki

Automaton-Based Array Initialization Analysis . . . . . . . . . . . . . . . . . . . . . . 420
Ðurica Nikolić and Fausto Spoto

Dynamics of Circuits and Intersecting Circuits . . . . . . . . . . . . . . . . . . . . . . . 433
Mathilde Noual

Canonizable Partial Order Generators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445
Mateus de Oliveira Oliveira

Ogden’s Lemma for ET0L Languages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 458
Max Rabkin

Patterns with Bounded Treewidth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468
Daniel Reidenbach and Markus L. Schmid

P–NP Threshold for Synchronizing Road Coloring . . . . . . . . . . . . . . . . . . . . 480
Adam Roman

k-Automatic Sets of Rational Numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490
Eric Rowland and Jeffrey Shallit



XIV Table of Contents

On Stable and Unstable Limit Sets of Finite Families of Cellular
Automata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 502

Ville Salo and Ilkka Törmä

Automaton Ranks of Some Self-similar Groups . . . . . . . . . . . . . . . . . . . . . . 514
Adam Woryna

One-Way Reversible and Quantum Finite Automata with Advice . . . . . . 526
Tomoyuki Yamakami

Integration of the Dual Approaches in the Distributional Learning of
Context-Free Grammars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 538

Ryo Yoshinaka

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551




