20th International Symposium on
Parameterized and Exact
Computation

IPEC 2025, September 17-19, 2025, Warsaw, Poland

Edited by
Akanksha Agrawal

Erik Jan van Leeuwen

\\v LIPICS

LIPlcs — Vol. 358 - IPEC 2025 www.dagstuhl.de/lipics



Editors

Akanksha Agrawal
Indian Institute of Technology Madras, Chennai, India
akanksha@cse.iitm.ac.in

Erik Jan van Leeuwen
Utrecht University, The Netherlands
e.j.vanleeuwen@uu.nl

ACM Classification 2012

Theory of computation — Parameterized complexity and exact algorithms; Theory of computation —
Algorithm design techniques; Theory of computation — Graph algorithms analysis; Theory of computation
— Mathematical optimization; Theory of computation — Complexity classes; Theory of computation —
Approximation algorithms analysis; Mathematics of computing — Discrete mathematics

ISBN 978-3-95977-407-9

Published online and open access by
Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik GmbH, Dagstuhl Publishing, Saarbriicken/Wadern,
Germany. Online available at https://www.dagstuhl.de/dagpub/978-3-95977-407-9.

Publication date
December, 2025

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists all publications of this volume in the Deutsche Nationalbibliografie;
detailed bibliographic data are available in the Internet at https://portal.dnb.de.

License
This work is licensed under a Creative Commons Attribution 4.0 International license (CC-BY 4.0):
https://creativecommons.org/licenses/by/4.0/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.2025.0

ISBN 978-3-95977-407-9 ISSN 1868-8969 https:/ /www.dagstuhl.de/lipics


https://orcid.org/0000-0002-0656-7572
mailto:akanksha@cse.iitm.ac.in
https://orcid.org/0000-0001-5240-7257
mailto:e.j.vanleeuwen@uu.nl
https://www.dagstuhl.de/dagpub/978-3-95977-407-9
https://www.dagstuhl.de/dagpub/978-3-95977-407-9
https://portal.dnb.de
https://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.4230/LIPIcs.IPEC.2025.0
https://www.dagstuhl.de/dagpub/978-3-95977-407-9
https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/lipics

O:iii

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
Christel Baier (TU Dresden, DE)

Roberto Di Cosmo (Inria and Université Paris Cité, FR)
Faith Ellen (University of Toronto, CA)
Javier Esparza (TU Miinchen, DE)

Holger Hermanns (Universitit des Saarlandes, Saarbriicken, DE and Schloss Dagstuhl — Leibniz-
Zentrum fir Informatik, Wadern, DE)

Daniel Kral' (Leipzig University, DE and Max Planck Institute for Mathematics in the Sciences,
Leipzig, DE)

Stawomir Lasota (University of Warsaw, PL)

Meena Mahajan (Institute of Mathematical Sciences, Chennai, IN — Chair)
Chih-Hao Luke Ong (Nanyang Technological University, SG)

Eva Rotenberg (Technical University of Denmark, Lyngby, DK)

Pierre Senellart (ENS, Université PSL, Paris, France)

Alexandra Silva (Cornell University, Ithaca, US)

ISSN 1868-8969

https://www.dagstuhl.de/lipics

IPEC 2025


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




Contents

Preface
Akanksha Agrawal and Erik Jan van Leeuwen ........... ... ... 0:ix

The Tradition of I(W)PEC

Invited Talk

A Brief History of Parameterized Algorithms for Block-Structured Integer
Programs
Martin Koutecky .. ... ..o e 1:1-1:20

Regular Papers

Directed Disjoint Paths Remains W[1]-Hard on Acyclic Digraphs Without Large
Grid Minors
Ken-ichi Kawarabayashi, Nicola Lorenz, Marcelo Garlet Milani, and
Jacob SEegemantn ... ... 2:1-2:17

Parameterized Maximum Node-Disjoint Paths
Michael Lampis and Manolis Vasilakis ........... ... i, 3:1-3:15

On the Complexity of Secluded Path Problems
Tesshu Hanaka and Daisuke TSUTU ... ...oooe e 4:1-4:16

Kernelization for H-Coloring
Yael Berkman and Ishay Haviv ............ i 5:1-5:17

Boundaried Kernelization via Representative Sets
Leonid Antipov and Stefan Kratsch ......... ..o, 6:1-6:13

Parameterized Complexity of Scheduling Unit-Time Jobs with Generalized
Precedence Constraints
Christina Bising, Maurice Draeger, and Corinna Mathwieser .................... 7:1-7:16

Binary k-Center with Missing Entries: Structure Leads to Tractability
Tobias Friedrich, Kirill Simonov, and Farehe Soheil .............................. 8:1-8:19

An ETH-Tight FPT Algorithm for Rejection-Proof Set Packing with Applications
to Kidney Exchange
Bart M. P. Jansen, Jeroen S. K. Lamme, and Ruben F. A. Verhaegh ............ 9:1-9:15

Parameterized Complexity of Vehicle Routing
Michelle Déring, Jan Fehse, Tobias Friedrich, Paula Marten, Niklas Mohrin,
Kirill Simonov, Farehe Soheil, Jakob Timm, and Shaily Verma ................... 10:1-10:17

20th International Symposium on Parameterized and Exact Computation (IPEC 2025).
Editors: Akanksha Agrawal and Erik Jan van Leeuwen

\\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

0:vi

Contents

Parameterized Algorithms for Diversity of Networks with Ecological Dependencies
Mark Jones and Jannik Schestag ......... ..o

Timeline Problems in Temporal Graphs: Vertex Cover vs. Dominating Set
Anton Herrmann, Christian Komusiewicz, Nils Morawietz, and Frank Sommer ...

On Maximum 2-Clubs
Joanne Dumont, Michael Lampis, Mathieu Liedloff, Anthony Perez, and
Toan Todinca ... ... ... ...

A Simple Algorithm for Combinatorial n-Fold ILPs Using the Steinitz Lemma
Sushmita Gupta, Pallavi Jain, Sanjay Seetharaman, and Meirav Zehavi ..........

New Algorithm for Combinatorial n-Folds and Applications
Klaus Jansen, Kai Kahler, Lis Pirotton, and Malte Tutas ........................

Designing Compact ILPs via Fast Witness Verification
Michal Wiodarczyk ...... ..o e

Treedepth Inapproximability and Exponential ETH Lower Bound
Edouard Bonnet, Daniel Neuen, and Marek Sokolowski ...............cccc. ..

Bridging Treewidth and Clique-Width via Cograph-Modular-Treewidth
Viclav Blazej, Satyabrata Jana, M. S. Ramanujan, and Peter Strulo .............

Tight Bounds for Connected Odd Cycle Transversal Parameterized by
Clique-Width
Narek Bojikian and Stefan Kratsch .......... ... i,

Deterministically Counting k-Paths and Trees Parameterized by Treewidth in
Single-Exponential Time
Jonne Visser and Hans L. Bodlaender ........... .. .. . iiiiiiiiiiiiiiiiana..

A Polynomial Delay Algorithm Generating All Potential Maximal Cliques in
Triconnected Planar Graphs

Alexander Grigoriev, Yasuaki Kobayashi, Hisao Tamaki, and

Tom C. van der Zanden .......... ...

Efficient Enumeration of k-Plexes and k-Defective Cliques
Mohamed Jiddou and George Manoussakis .............c..oieuiiiiiieniieaiinn.

Enumeration Kernels for Vertex Cover and Feedback Vertex Set
Marin Bougeret, Guilherme C. M. Gomes, Vinicius F. dos Santos, and Ignasi Sau

A Note on the Parameterised Complexity of Coverability in Vector Addition
Systems
Michat Pilipczuk, Sylvain Schmitz, and Henry Sinclair-Banks ....................

Exact Algorithms and Hardness Result for the Boolean Connectivity Problem of
k-Horn Formulas
Takashi Horiyama, Yuto Okura, Kazuhisa Seto, and Junichi Teruyama ...........

Complexity of Local Search for CSPs Parameterized by Constraint Difference
Aditya Anand, Vincent Cohen-Addad, Tommaso D’Orsi, Anupam Gupta,
Euiwoong Lee, Debmalya Panigrahi, and Sijin Peng ......... ... ...,

11:1-11:21

12:1-12:18

13:1-13:14

14:1-14:17

15:1-15:15

16:1-16:18

17:1-17:10

18:1-18:18

19:1-19:15

20:1-20:14

21:1-21:17

22:1-22:16

23:1-23:18

24:1-24:19

25:1-25:15

26:1-26:17



Contents 0:vii

Uniformity Within Parameterized Circuit Classes
Steef Hegeman, Jan Martens, and Alfons Laarman ............... ..o iiiion... 27:1-27:16

Geodetic Set on Graphs of Constant Pathwidth and Feedback Vertex Set Number
Prafullkumar Tale .......... o i 28:1-28:14

Hitting Geodesic Intervals in Structurally Restricted Graphs
Tatsuya Gima, Yasuaki Kobayashi, Yuto Okada, Yota Otachi, and Hayato Takaike — 29:1-29:16

A Graph Width Perspective on Partially Ordered Hamiltonian Paths and Cycles II:
Vertex and Edge Deletion Numbers
Jesse Beisegel, Katharina Klost, Kristin Knorr, Fabienne Ratajczak, and

Robert Scheffler ... ..o 30:1-30:19
Hamiltonicity Parameterized by Mim-Width Is (Indeed) Para-NP-Hard
Benjamin Bergougnouz and Lars Jaffke ... ... . 31:1-31:10

The PACE 2025 Parameterized Algorithms and Computational
Experiments Challenge

The PACE 2025 Parameterized Algorithms and Computational Experiments
Challenge: Dominating Set and Hitting Set
Mario Grobler and Sebastian Siebertz ......... ..o 32:1-32:17

PACE Solver Description: OBLX Exact Solver for the Dominating Set Problem
Jona Dirks, Enna Gerhard, Victoria Kaial, and Lucas Lorieaw ................... 33:1-33:4

PACE Solver Description: Shadoks Approach to Minimum Hitting Set and
Dominating Set
Guilherme D. da Fonseca, Fabien Feschet, and Yan Gerard ...................... 34:1-34:5

PACE Solver Description: Bad Dominating Set Maker
Alexander Dobler, Simon Dominik Fink, and Mathis Rocton ..................... 35:1-35:5

PACE Solver Description: Reductions and Heuristic Search for the Dominating
Set Problem and the Hitting Set Problem
Florian Fontan and Guillaume Verger ........ .. ... . i, 36:1-36:3

PACE Solver Description: Minimum Hitting Set Computation via Core-Guided
MaxSAT Solving
André Schidler ... ... 37:1-37:4

PACE Solver Description: HitS&DoSeS — Exact and Heuristic Solvers for the
Dominating Set and Hitting Set Problems
Sylwester SWat ...... ..o 38:1-38:4

PACE Solver Description: UzL Solver for Dominating Set and Hitting Set
Maz Bannach, Florian Chudigiewitsch, and Marcel Wiendbst .................... 39:1-39:4

PACE Solver Description: Weighting-Based Local Search Heuristic for the
Hitting Set Problem
Canhui Luo, Qingyun Zhang, Zhouxing Su, and Zhipeng LG ...................... 40:1-40:4

IPEC 2025






Preface

The International Symposium on Parameterized and Exact Computation (IPEC) is an annual
conference covering all aspects of parameterized and exact algorithms and complexity. It
started in 2004 as a biennial workshop and has been an annual conference since 2009 (see
the tradition of I(W)PEC on the next page). Its 20th edition took place at the University of
Warsaw in Warsaw, Poland, on 17-19 September, 2025, as part of ALGO 2025.

This volume contains the papers presented at IPEC 2025. In all, 64 extended abstracts
were registered for the conference, out of which 3 were withdrawn, and thus 61 full submissions
were finally received. This represents an increase compared to 2024, when 51 full submissions
were received. The program committee selected 30 out of the 61 submissions for presentation
at the conference. These 30 papers are included in this volume. The prize for the Best Paper
was awarded to Yael Berkman and Ishay Haviv for their paper Kernelization for H-Coloring.

In addition, this volume contains the description of the PACE 2025 challenge as well as
of the best performing solvers in the challenge. The PACE (Parameterized Algorithms and
Computational Experiments) challenge has been hosted by IPEC since 2016 to emphasize
the link between theory and practice. This year’s problems were the classic DOMINATING
SET and HITTING SET problems. Details of the challenge are given in an included article
by the PACE 2025 program committee, consisting of Mario Grobler and Sebastian Siebertz
(chair). The conference also hosted a PACE 2025 award session with brief presentations of
the winning solvers and a PACE 2025 poster session.

The IPEC 2025 conference had two keynote talks. The first was an invited tutorial
lecture by Martin Koutecky, titled Parameterized Algorithms Via and For Block-Structured
Integer Programs. An invited article by Martin Koutecky, A Brief History of Parameterized
Algorithms for Block-Structured Integer Programs, is included in this volume. The second
keynote was by Jaroslav Nesetfil and Patrice Ossona de Mendez on Sparsity and More, as
winners of the 2025 EATCS-IPEC Nerode Prize. The prize was awarded to them for four
papers that laid the foundations of sparsity: an area of structural graph theory centered
around the concepts of nowhere dense graph classes and graph classes with bounded expansion.

Finally, we wish to thank the program committee for the thorough reviews and discussions
and to thank the external reviewers for their in-depth reviews. We also thank the authors
who submitted their work, all participants for their interest, and the session chairs for guiding
each session. We are grateful to the local organizers of ALGO 2025 for making the conference
run as smoothly as it did and particularly to Pawel Rzazewski for his helpfulness and the
fast communication.

Akanksha Agrawal and Erik Jan van Leeuwen
Madras and Utrecht, October 2025
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