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Preface

This volume contains the papers presented at IPEC 2019: the 14th International Symposium
on Parameterized and Exact Computation, which took place September 11-13 in Munich,
Germany. IPEC was co-located with five other algorithmic conferences as a part of the
annual ALGO congress.

The International Symposium on Parameterized and  Previous iterations of I(W)PEC
Exact Computation (IPEC, formerly INPEC) is a series 2004 | Bergen, Norway
of international symposia covering research in all aspects 2006 | Ziirich, Switzerland
of parameterized and exact algorithms and complexity. 2008 | Victoria, Canada
Started in 2004 as a biennial workshop, it became an 2009 | Copenhagen, Denmark
annual event in 2009. 2010 | Chennai, India

In response to the call for papers, 40 abstracts were 2011 | Saarbriicken, Germany
submitted, which led to 38 submitted papers. Three pa- 2012 | Ljubljana, Slovenia
pers were later withdrawn. Each submission received 3 2013 | Sophia Antipolis, France
reviews. The reviews came from the 15 members of the 2014 | Wroctaw, Poland
program committee and from 22 external reviewers, to- 2015 | Patras, Greece
gether contributing 105 reviews. The program committee 2016 | Aarhus, Denmark
held electronic meetings through the EasyChair platform. 2017 | Vienna, Austria
In the end, the program committee selected 24 of the sub- 2018 | Helsinki, Finland
missions for presentation at the symposium and inclusion
in these proceedings.

The Best Paper Award was given to Giordano Da Lozzo, David Eppstein, Michael
Goodrich, and Siddharth Gupta, for their paper C-Planarity Testing of Embedded Clustered
Graphs with Bounded Dual Carving- Width.

The Best Student Paper Award was given to Gregory Rosenthal for his paper Beating

Treewidth for Average-Case Subgraph Isomorphism.

IPEC invited one plenary speaker to the ALGO meeting, Raphael Yuster, as part of the
award ceremony for the 2019 EATCS-IPEC Nerode Prize for outstanding papers in the area
of multivariate algorithmics. The Nerode prize committee consisted of Jianer Chen, Hans
L. Bodlaender, and Virginia Vassilevska Williams. They awarded the prize to Noga Alon,
Raphael Yuster, and Uri Zwick for their paper Color-Coding (Journal of the ACM 42(4):
844-856 (1995)).

IPEC also invited Pasin Manurangsi to present a tutorial on parameterized inapprozimabil-
ity. Finally, IPEC hosted the award ceremony and poster session of the fourth Parameterized
Algorithms and Computational Fxperiments challenge, PACE. This yearly challenge was
conceived in Fall 2015 to deepen the relationship between parameterized algorithms and
practice. These proceedings contain a report by M. Ayaz Dzulfikar, Johannes K. Fichte, and
Markus Hecher on the 2019 PACE challenge.

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 Susanne Albers, Ernst Bayer, and Gabriele Doblander, for their work on
the local arrangements.

Bart M. P. Jansen and Jan Arne Telle
Eindhoven and Bergen, October 2019

14th International Symposium on Parameterized and Exact Computation (IPEC 2019).
Editors: Bart M. P. Jansen and Jan Arne Telle

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


https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de




Program Committee

Amir Abboud
Edouard Bonnet
Jianer Chen
Petr Golovach

Bart M. P. Jansen (co-chair)

Sudeshna Kolay
Lukasz Kowalik
O-joung Kwon
Daniel Marx
Kitty Meeks
Yota Otachi
Felix Reidl
Christian Schulz
Manuel Sorge

Jan Arne Telle (co-chair)

14th International Symposium on Parameterized and Exact Computation (IPEC 2019).

IBM Almaden Research Center
ENS Lyon

Texas A&M University
University of Bergen
Eindhoven University of Technology
Ben-Gurion University
University of Warsaw

Incheon National University
MTA SZTAKI

University of Glasgow
Kumamoto University
Birkbeck University of London
University of Vienna
University of Warsaw
University of Bergen

Editors: Bart M. P. Jansen and Jan Arne Telle

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

United States
France

United States
Norway

The Netherlands
Israel

Poland

South Korea
Hungary

United Kingdom
Japan

United Kingdom
Austria

Poland

Norway


https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de




List of External Reviewers

Kazuyuki Amano
Rémy Belmonte
Andreas Bjorklund
Karl Bringmann
Florent Capelli
Radu Curticapean
Andreas Emil Feldmann
Robert Ganian
Tesshu Hanaka
Thore Husfeldt
Tomasz Kociumaka
Christian Komusiewicz
Marvin Kiinnemann
Martin Lackner
Michael Lampis
Paloma de Lima
Andrea Lincoln
Alexander Noe

Liat Peterfreund
Marcin Pilipczuk
M.S. Ramanujan
Dimitrios Thilikos

14th International Symposium on Parameterized and Exact Computation (IPEC 2019).
Editors: Bart M. P. Jansen and Jan Arne Telle

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


https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de




List of Authors

Benjamin Aram Berendsohn (1)
Institut fir Informatik, Freie Universitdt Berlin,
Germany

Stéphane Bessy (2)
Université de Montpellier - CNRS, LIRMM,
Montpellier, France

Johannes Blum (4)
University of Konstanz, Germany

Markus Blaser (3)
Saarland University, Saarland Informatics
Campus, Saarbriicken, Germany

Edouard Bonnet (5)
Univ Lyon, CNRS, ENS de Lyon, Université
Claude Bernard Lyon 1, LIP UMR5668, France

Marin Bougeret (2)
Université de Montpellier - CNRS, LIRMM,
Montpellier, France

Marco Bressan (6)
Department of Computer Science, Sapienza
University of Rome, Italy

Guilherme C. M. Gomes (19)
Universidade Federal de Minas Gerais,
Departamento de Ciéncia da Computacao, Belo
Horizonte, Brazil; LIRMM, Université de
Montpellier, Montpellier, France

Lydia Mirabel Mendoza Cadena (17)
Eo6tvos Lorand University, Budapest, Hungary

Alan D. A. Carneiro (2)

Universidade Federal Fluminense - Instituto de
Computacdo, Niterdi, Brazil

Rajesh Chitnis (7, 8)

School of Computer Science, University of

Birmingham, UK

Graham Cormode (7)
University of Warwick, UK

Giordano Da Lozzo (9)
Roma Tre University, Rome, Italy

Jan Dreier (10, 11)
Dept. of Computer Science, RWTH Aachen
University, Germany

Gabriel L. Duarte (12)
Fluminense Federal University, Rio de Janeiro,
Brazil

M. Ayaz Dzulfikar (25)
University of Indonesia, Kota Depok, Jawa
Barat 16424, Indonesia

Christian Engels (3)
IIT Bombay, Mumbali, India

David Eppstein (9)
University of California, Irvine, USA

Hiroshi Eto (13)
Kyushu University, Fukuoka, Japan

Andreas Emil Feldmann (8)
Charles University, Czechia

Johannes K. Fichte (25)
Faculty of Computer Science, TU Dresden,
01062 Dresden, Germany

Till Fluschnik (14)
Algorithmics and Computational Complexity,
Faculty IV, TU Berlin, Germany

Florent Foucaud (15)

Univ. Orléans, INSA Centre Val de Loire, LIFO
EA 4022, F-45067 Orléans Cedex 2, France;
Univ. Bordeaux, Bordeaux INP, CNRS, LaBRI,
UMRA5800, F-33400 Talence, France

Janosch Fuchs (10)
Dept. of Computer Science, RWTH Aachen
University, Germany

Jiawei Gao (16)
University of California, San Diego, CA, USA

Petr A. Golovach (18)
Department of Informatics, University of Bergen,
Norway

Michael T. Goodrich (9)
University of California, Irvine, USA

Siddharth Gupta (9)
Ben-Gurion University of the Negev, Beersheba,
Israel

Alexander Goke (17)
Universitdt Bonn, Bonn, Germany; Technische
Universitdt Hamburg, Hamburg, Germany

Thekla Hamm (20)
Algorithms and Complexity Group, TU Wien,
Vienna, Austria

Tesshu Hanaka (13)
Chuo University, Tokyo, Japan

14th International Symposium on Parameterized and Exact Computation (IPEC 2019).

Editors: Bart M. P. Jansen and Jan Arne Telle

\\v LIPICS

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


https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.1
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.2
https://orcid.org/0000-0003-1102-3649
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.4
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.3
https://orcid.org/0000-0002-1653-5822
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.5
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.2
https://orcid.org/0000-0001-5211-2264
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.6
https://orcid.org/0000-0002-5164-1460
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.19
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.17
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.2
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.7
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.8
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.7
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.9
https://orcid.org/0000-0002-2662-5303
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.10
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.11
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.12
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.25
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.3
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.9
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.13
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.8
https://orcid.org/0000-0002-8681-7470
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.25
https://orcid.org/0000-0003-2203-4386
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.14
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.15
https://orcid.org/0000-0003-3993-222X
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.10
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.16
https://orcid.org/0000-0002-2619-2990
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.18
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.9
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.9
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.17
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.20
https://orcid.org/0000-0001-6943-856X
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.13
https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de

0:xiv

Authors

Tim A. Hartmann (10)
Dept. of Computer Science, RWTH Aachen
University, Germany

Markus Hecher (25)

Institute of Logic and Computation, TU Wien,
Favoritenstrafie 9-11, 1040 Wien, Austria;
University of Potsdam, Germany

Hervé Hocquard (15)
Univ. Bordeaux, Bordeaux INP, CNRS, LaBRI,
UMRS5800, F-33400 Talence, France

Edin Husi¢ (21)
Department of Mathematics, LSE, Houghton
Street, London, WC2A 2AE, United Kingdom

Yoichi Iwata (22)
National Institute of Informatics, Tokyo, Japan

Yasuaki Kobayashi (13)
Kyoto University, Kyoto, Japan

Yusuke Kobayashi (13, 22)
Kyoto University, Kyoto, Japan

Laszlé Kozma (1)
Institut fir Informatik, Freie Universitat Berlin,
Germany

Philipp Kuinke (10)
Dept. of Computer Science, RWTH Aachen
University, Germany

Dimitri Lajou (15)
Univ. Bordeaux, Bordeaux INP, CNRS, LaBRI,
UMRS5800, F-33400 Talence, France

Daniel Lokshtanov (12)
University of California Santa Barbara, CA,
USA

Déniel Marx (1)
Max Planck Institute for Informatics, Saarland
Informatics Campus, Saarbriicken, Germany

Valia Mitsou (15)
Université Paris-Diderot, IRIF, CNRS, 75205,
Paris, France

Matthias Mnich (17)
Universitdt Bonn, Bonn, Germany; Technische
Universitat Hamburg, Hamburg, Germany

Rolf Niedermeier (14)
Algorithmics and Computational Complexity,
Faculty IV, TU Berlin, Germany

Jana Novotna (23)

Department of Applied Mathematics, Faculty of
Mathematics and Physics, Charles University,
Prague, Czech Republic

Karolina Okrasa (23)
Faculty of Mathematics and Information Science,
Warsaw University of Technology, Poland

Lehilton L. C. Pedrosa (12)
University of Campinas, Sdo Paulo, Brazil

Théo Pierron (15)

Univ. Bordeaux, Bordeaux INP, CNRS, LaBRI,
UMR5800, F-33400 Talence, France; DIMEA,
Masaryk University, 60200 Brno, Czech republic

Michat Pilipczuk (23)

Institute of Informatics, Faculty of Mathematics,
Informatics and Mechanics, University of
Warsaw, Poland

Fabio Protti (2)
Universidade Federal Fluminense - Instituto de
Computacdo, Niterdi, Brazil

Nidhi Purohit (5)
Univ Lyon, CNRS, ENS de Lyon, Université
Claude Bernard Lyon 1, LIP UMR5668, France

Valentin Rohm (14)
Algorithmics and Computational Complexity,
Faculty IV, TU Berlin, Germany

Gregory Rosenthal (24)
University of Toronto, Canada

Peter Rossmanith (10, 11)
Dept. of Computer Science, RWTH Aachen
University, Germany

Pawel Rzazewski (23)
Faculty of Mathematics and Information Science,
Warsaw University of Technology, Poland

Ignasi Sau (19)
CNRS, LIRMM, Université de Montpellier,
Montpellier, France

Rafael C. S. Schouery (12)

University of Campinas, Sdo Paulo, Brazil

Uéverton S. Souza (2, 12)
Universidade Federal Fluminense - Instituto de
Computacdo, Niterdi, Brazil

Bjoern Tauer (10)
Dept. of Computer Science, RWTH Aachen
University, Germany

Dimitrios M. Thilikos (18)
AlGCo project-team, LIRMM, Université de
Montpellier, CNRS, Montpellier, France


https://orcid.org/0000-0002-1028-6351
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.10
https://orcid.org/0000-0003-0131-6771
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.25
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.15
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.21
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.22
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.13
https://orcid.org/0000-0001-9478-7307
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.13
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.22
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.1
https://orcid.org/0000-0001-9716-6346
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.10
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.15
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.12
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.1
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.15
https://orcid.org/0000-0002-4721-5354
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.17
https://orcid.org/0000-0003-1703-1236
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.14
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.23
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.23
https://orcid.org/0000-0003-1001-082X
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.12
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.15
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.23
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.2
https://orcid.org/0000-0003-4869-0031
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.5
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.14
https://orcid.org/0000-0002-5099-9882
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.24
https://orcid.org/0000-0003-0177-8028
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.10
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.11
https://orcid.org/0000-0001-7696-3848
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.23
https://orcid.org/0000-0002-8981-9287
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.19
https://orcid.org/0000-0002-0472-4810
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.12
https://orcid.org/0000-0002-5320-9209
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.2
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.12
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.10
https://orcid.org/0000-0003-0470-1800
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.18

Authors

Stéphan Thomassé (21)

Univ Lyon, CNRS, ENS de Lyon, Université
Claude Bernard Lyon 1, LIP UMR5668, France;
Institut Universitaire de France, Paris, France

Nicolas Trotignon (21)

Univ Lyon, ENS de Lyon, Université Claude
Bernard Lyon 1, CNRS, LIP, F-69342, Lyon
Cedex 07, France

Erik Jan van Leeuwen (23)
Department of Information and Computing
Sciences, Utrecht University, The Netherlands

Bartosz Walczak (23)

Department of Theoretical Computer Science,
Faculty of Mathematics and Computer Science,
Jagiellonian University, Krakéw, Poland

Hung-Lung Wang (10)
Computer Science and Information Engineering,
National Taiwan Normal University, Taiwan

Philipp Zschoche (14)
Algorithmics and Computational Complexity,
Faculty IV, TU Berlin, Germany

0:xv

IPEC 2019


https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.21
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.21
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.23
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.23
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.10
https://orcid.org/0000-0001-9846-0600
https://dx.doi.org/10.4230/LIPIcs.IPEC.2019.14




	Preface
	Program Committee
	List of External Reviewers

