10th International Symposium on

Parameterized and
Exact Computation

IPEC’15, September 16-18, 2015, Patras, Greece

Edited by
Thore Husfeldt
lyad Kanj

\\v LIPICS

LIPlcs — Vol. 43 - IPEC’15

www.dagstuhl.de/lipics



Editors

Thore Husfeldt lyad Kanj

Lund University and ITU Copenhagen  DePaul University, Chicago
Denmark us
thore.husfeldt@cs.l1lth.se ikanj@cs.depaul.edu

ACM Classification 1998
F.1.3 Complexity Measures and Classes, F.2 Analysis of Algorithms and Problem Complexity, G.2 Discrete
Mathematics

ISBN 978-3-939897-92-7

Published online and open access by
Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik GmbH, Dagstuhl Publishing, Saarbriicken/Wadern,
Germany. Online available at http://www.dagstuhl.de/dagpub/978-3-939897-92-7.

Publication date
November, 2015

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie; detailed
bibliographic data are available in the Internet at http://dnb.d-nb.de.

License
This work is licensed under a Creative Commons Attribution 3.0 Unported license (CC-BY 3.0):
http://creativecommons.org/licenses/by/3.0/legalcode.
In brief, this license authorizes each and everybody to share (to copy, distribute and transmit) the work
under the following conditions, without impairing or restricting the authors’ moral rights:

Attribution: The work must be attributed to its authors.

The copyright is retained by the corresponding authors.

Digital Object Identifier: 10.4230/LIPlcs.IPEC.2015.i

ISBN 978-3-939897-92-7 ISSN 1868-8969 http://www.dagstuhl.de/lipics


http://www.dagstuhl.de/dagpub/978-3-939897-92-7
http://www.dagstuhl.de/dagpub/978-3-939897-92-7
http://dnb.d-nb.de
http://dx.doi.org/10.4230/LIPIcs.IPEC.2015.i
http://www.dagstuhl.de/dagpub/978-3-939897-92-7
http://drops.dagstuhl.de/lipics
http://www.dagstuhl.de/lipics

LIPlcs — Leibniz International Proceedings in Informatics

LIPlcs is a series of high-quality conference proceedings across all fields in informatics. LIPlcs volumes
are published according to the principle of Open Access, i.e., they are available online and free of charge.

Editorial Board

Susanne Albers (TU Miinchen)

Chris Hankin (Imperial College London)

Deepak Kapur (University of New Mexico)

Michael Mitzenmacher (Harvard University)
Madhavan Mukund (Chennai Mathematical Institute)
Catuscia Palamidessi (INRIA)

Wolfgang Thomas (Chair, RWTH Aachen)

Pascal Weil (CNRS and University Bordeaux)
Reinhard Wilhelm (Saarland University)

ISSN 1868-8969

http://www.dagstuhl.de/lipics

IPEC’15


http://www.dagstuhl.de/dagpub/1868-8969
http://www.dagstuhl.de/lipics




Contents

Preface
Thore Husfeldt and Iyad Kanj ....... ... oo vii

Invited Papers

Bidimensionality and Parameterized Algorithms
Dimitrios M. TRhilikos ....... ... 1

Hardness of Easy Problems: Basing Hardness on Popular Conjectures such as the Strong
Exponential Time Hypothesis
Virginia V. Williams ........ . e 17

Regular Papers

Variants of Plane Diameter Completion
Petr A. Golovach, Clément Requilé, and Dimitrios M. Thilikos ................... 30

Parameterized and Approximation Algorithms for the Load Coloring Problem
Florian Barbero, Gregory Gutin, Mark Jones, and Bin Sheng .................... 43

Scheduling Two Competing Agents When One Agent Has Significantly Fewer Jobs
Danny Hermelin, Judith-Madeleine Kubitza, Dvir Shabtay, Nimrod Talmon,
and Gerhard Woeginger ........ ... . i 55

On the Workflow Satisfiability Problem with Class-independent Constraints
Jason Crampton, Andrei Gagarin, Gregory Gutin, and Mark Jones .............. 66

Parameterized Algorithms for Min-Max Multiway Cut and List Digraph Homomorphism
Eunjung Kim, Christophe Paul, Ignasi Sau, and Dimitrios M. Thilikos ........... 78

Improved Exact Algorithms for Mildly Sparse Instances of Max SAT
Takayuki Sakai, Kazuhisa Seto, Suguru Tamaki, and Junichi Teruyama .......... 90

Polynomial Fixed-parameter Algorithms: A Case Study for Longest Path on Interval
Graphs
Archontia C. Giannopoulou, George B. Mertzios, and Rolf Niedermeier .......... 102

Meta-kernelization using Well-structured Modulators
Eduard FEiben, Robert Ganian, and Stefan Szeider ........... ... ... ..., 114

Parameter Compilation
Hubie Chen .........o e 127

An FPT Algorithm and a Polynomial Kernel for Linear Rankwidth-1 Vertex Deletion
Mamadou Moustapha Kanté, Eun Jung Kim, O-joung Kwon, and Christophe Paul 138

Extending the Kernel for Planar Steiner Tree to the Number of Steiner Vertices
ONdrj SUCRT . .o o 151

Sparsification Upper and Lower Bounds for Graphs Problems and Not-All-Equal SAT
Bart M. P. Jansen and Astrid Pieterse .......... ..., 163

10th International Symposium on Parameterized and Exact Computation (IPEC 2015).
Editors: Thore Husfeldt and Iyad Kanj

\\v Leibniz International Proceedings in Informatics
LIPICS Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Dagstuhl Publishing, Germany


http://www.dagstuhl.de/en/publications/lipics/
http://www.dagstuhl.de/en/about-dagstuhl/

vi

Contents

Definability Equals Recognizability for k-Outerplanar Graphs
Lars Jaffke and Hans L. Bodlaender ........... ... . i 175

Practical Algorithms for Linear Boolean-width
Chiel B. ten Brinke, Frank J. P. van Houten, and Hans L. Bodlaender ........... 187

Linear Kernels for Outbranching Problems in Sparse Digraphs
Marthe Bonamy, tukasz Kowalik, Michal Pilipczuk, and Arkadiusz Socala ........ 199

Maximum Matching Width: New Characterizations and a Fast Algorithm for Dominating
Set
Jisu Jeong, Sigve Hortemo Sether, and Jan Arne Telle .......................... 212

Fast Parallel Fixed-parameter Algorithms via Color Coding
Max Bannach, Christoph Stockhusen, and Till Tantaw ............ ... ... ... .... 224

Fixed-parameter Tractable Distances to Sparse Graph Classes
Jannis Bulian and Anuj Dawar .......... ... i 236

Strong ETH and Resolution via Games and the Multiplicity of Strategies
llario Bonacina and Navid Talebanfard ....... .. .. . . i 248

Quick but Odd Growth of Cacti
Sudeshna Kolay, Daniel Lokshtanov, Fahad Panolan, and Saket Saurabh ......... 258

A Polynomial Kernel for Block Graph Deletion
FEun Jung Kim and O-joung KWOn .............ooiiiii i 270

Parameterized Complexity of Graph Constraint Logic
Tom C. van der Zandemn .......... ... 282

Complexity and Approximability of Parameterized MAX-CSPs
Holger Dell, Eun Jung Kim, Michael Lampis, Valia Mitsou, and Tobias Mémke .. 294

Enumerating Minimal Connected Dominating Sets in Graphs of Bounded Chordality
Petr A. Golovach, Pinar Heggernes, and Dieter Kratsch ......................... 307

The Graph Motif Problem Parameterized by the Structure of the Input Graph
Edouard Bonnet and Florian Sikora ...................... .. 319

Kernels for Structural Parameterizations of Vertex Cover — Case of Small Degree
Modulators
Diptapriyo Majumdar, Venkatesh Raman, and Saket Saurabh .................... 331

Parameterized Complexity of Critical Node Cuts
Danny Hermelin, Moshe Kaspi, Christian Komusiewicz, and Barak Navon ....... 343

Parameterized Complexity of Sparse Linear Complementarity Problems
Hanna Sumita, Naonori Kakimura, and Kazuhisa Makino ........................ 355

Parameterized Lower Bound and Improved Kernel for Diamond-free Edge Deletion

R. B. Sandeep and Naveen StvadasSan .................c.ooiieiiiiiiiiiiiiiinien.. 365
On Kernelization and Approximation for the Vector Connectivity Problem

Stefan Kratsch and Manuel Sorge ...... ... 377
B-Chromatic Number: Beyond NP-Hardness

Fahad Panolan, Geevarghese Philip, and Saket Saurabh .......................... 389

Fast Biclustering by Dual Parameterization
Pal Gronas Drange, Feliz Reidl, Fernando Sdanchez Villaamil, and Somnath Sikdar 402



Preface

This volume contains the papers presented at IPEC 2015: the 10th International Symposium
on Parameterized and Exact Computation held during September 16-18, 2015, in Patras,
Greece. IPEC was held together with seven other algorithms conferences as part of the
annual ALGO congress.
The International Symposium on Parameterized and  pyevious IPECs

Exact Computation (IPEC, formerly IWPEC) is a series
of international symposia covering research in all aspects
of parameterized and exact algorithms and complexity.
Started in 2004 as a biennial workshop, it became an

2004 Bergen, Norway

2006  Zirich, Switzerland
2008 Victoria, Canada

2009 Copenhagen, Denmark
2010 Chennai, India

annual event in 2009.

In response to the call for papers, 51 papers were 2011 Saarbriicken, Germany
submitted. Each submission was reviewed by at least 3 2012 Ljubljana, Slovenia
reviewers. The reviews came from the 14 members of 2013 Sophia Antipolis, France
the program committee, and from 56 external reviewers 2014 Wroctaw, Poland
contributing 65 external reviews. The program committee
held electronic meetings through the EasyChair.

The program committee felt that the median submission quality was very high, and in
the end selected 32 of the submissions for presentation at the symposium and for inclusion
in this proceedings volume. This is a record number of talks for IPEC and resulted in
three well-attended conference days with a tight schedule of contributed presentations that
provided rich opportunities for many researchers to meet and interact. We hope that future
symposia can maintain this level both of quality and fruitful interactions.

The program committee presented the IPEC 2015 Excellent Student Paper award to
Stefan Kratsch and Manuel Sorge for their paper On Kernelization and Approzimation for
the Vector Connectivity Problem.

IPEC invited two plenary speakers to the ALGO meeting, which served as opportunities to
present IPEC-related results and concepts to a wider algorithmic audience. Dimitrios Thilikos
spoke on Bidimensionality and Paramterized Algorithms, as part of the award ceremony
for the 2015 EATCS-IPEC Nerode Prize for outstanding papers in the area of multivariate
algorithmics. The award was given by a committee consisting of David Eppstein, Jan Arne
Telle, and Georg Gottlob to the authors Eric D. Demaine, Fedor V. Fomin, Mohammadtaghi
Hajiaghayi, and Dimitrios M. Thilikos of the paper Subexponential Parameterized Algorithms
on Bounded-Genus Graphs and H-Minor-Free Graphs [J. ACM 52 (6), 2005]. The other
plenary talk was given by Virginia Vassilevska Williams, on Hardness of Fasy Problems:
Basing Hardness on Popular Conjectures such as the Strong Exponential Time Hypothesis,
surveying a highly successful line of current research connecting some of the hardness concepts
developed in exponential-time complexity to polynomial-time computation. We thank the
speakers for accepting our invitation, and for contributing accessible survey papers to this
proceedings volume.

The steering committee of IPEC has decided to move the publication of the IPEC
proceedings to an open access model. IPEC 2015 is the first year of producing the proceedings
under this model. This transition leads to a re-distribution in workload and responsibilities
compared to earlier years. While we feel that a large part of the research community
supports the move to an open-access model, it has also become clear during the production
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Preface

of these proceedings that many authors are reluctant to accept the increased demands on
invidual responsibility and discipline in paper production that this shift entails. For 2015, the
transition significantly increased the workload of the program committee chairs, but we hope
that the community can adapt to these changes in the future. We extend our sincere thanks
to those authors who invested time to adhere to our instructions for paper production.

We hope that the research presented in the current proceedings will eventually appear in
final form in an appropriate journal. In fact, we have invited a number of conributions to
IPEC 2015 to a special issue of the journal Algorithmica, where we serve as editors.

We would like to thank the program committee, together with the external reviewers,
for their commitment in the difficult paper selection process. We also thank all the authors
who submitted their work for consideration. Finally, we are grateful to the local organizers
of ALGO, chaired by Christos Zaroliagis, for the efforts, which made chairing IPEC an
enjoyable experience.

Thore Husfeldt and Iyad Kanj
Berkeley and Chicago, October 2015
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