
52nd International Colloquium on
Automata, Languages, and
Programming

ICALP 2025, July 8–11, 2025, Aarhus, Denmark

Edited by

Keren Censor-Hillel
Fabrizio Grandoni
Joël Ouaknine
Gabriele Puppis

EA
T
C
S

LIPIcs – Vo l . 334 – ICALP 2025 www.dagstuh l .de/ l ip i c s



Editors

Keren Censor-Hillel
Technion, Haifa, Israel
ckeren@cs.technion.ac.il

Fabrizio Grandoni
IDSIA, USI-SUPSI, Lugano, Switzerland
fabrizio.grandoni@gmail.com

Joël Ouaknine
Max Planck Institute for Software Systems, Saarbrücken, Germany
joel@mpi-sws.org

Gabriele Puppis
University of Udine, Italy
gabriele.puppis@uniud.it

ACM Classification 2012
Theory of computation

ISBN 978-3-95977-372-0

Published online and open access by
Schloss Dagstuhl – Leibniz-Zentrum für Informatik GmbH, Dagstuhl Publishing, Saarbrücken/Wadern,
Germany. Online available at https://www.dagstuhl.de/dagpub/978-3-95977-372-0.

Publication date
July, 2025

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 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/LIPIcs.ICALP.2025.0

ISBN 978-3-95977-372-0 ISSN 1868-8969 https://www.dagstuhl.de/lipics

https://orcid.org/0000-0003-4395-5205
mailto:ckeren@cs.technion.ac.il
https://orcid.org/0000-0002-9676-4931
mailto:fabrizio.grandoni@gmail.com
https://orcid.org/0000-0003-0031-9356
mailto:joel@mpi-sws.org
https://orcid.org/0000-0001-9831-3264
mailto:gabriele.puppis@uniud.it
https://www.dagstuhl.de/dagpub/978-3-95977-372-0
https://www.dagstuhl.de/dagpub/978-3-95977-372-0
https://portal.dnb.de
https://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.4230/LIPIcs.ICALP.2025.0
https://www.dagstuhl.de/dagpub/978-3-95977-372-0
https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/lipics


0:iii

LIPIcs – Leibniz International Proceedings in Informatics

LIPIcs is a series of high-quality conference proceedings across all fields in informatics. LIPIcs 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 München, DE)
Holger Hermanns (Universität des Saarlandes, Saarbrücken, DE and Schloss Dagstuhl – Leibniz-
Zentrum für Informatik, Wadern, DE)
Daniel Král’ (Leipzig University, DE and Max Planck Institute for Mathematics in the Sciences,
Leipzig, DE)
Sławomir 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

ICALP 2025

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




Contents

Preface
Keren Censor-Hillel, Fabrizio Grandoni, Joël Ouaknine, and Gabriele Puppis . . . . 0:xvii

Organization
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0:xix

List of Authors
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0:xxix

Invited Talks

Online Algorithm Design Beyond the Worst Case
Anupam Gupta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:1–1:1

Let’s Try to Be More Tolerant: On Tolerant Property Testing and Distance
Approximation

Dana Ron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:1–2:10

Track A: Algorithms, Complexity and Games

Near-Optimal Trace Reconstruction for Mildly Separated Strings
Anders Aamand, Allen Liu, and Shyam Narayanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:1–3:20

Induced Disjoint Paths Without an Induced Minor
Pierre Aboulker, Édouard Bonnet, Timothé Picavet, and Nicolas Trotignon . . . . . . . 4:1–4:14

Acceleration Meets Inverse Maintenance: Faster ℓ∞-Regression
Deeksha Adil, Shunhua Jiang, and Rasmus Kyng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:1–5:16

Decremental (1 + ϵ)-Approximate Maximum Eigenvector: Dynamic Power Method
Deeksha Adil and Thatchaphol Saranurak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:1–6:19

Parameterised Holant Problems
Panagiotis Aivasiliotis, Andreas Göbel, Marc Roth, and Johannes Schmitt . . . . . . . . 7:1–7:14

Identifying Approximate Minimizers Under Stochastic Uncertainity
Hessa Al-Thani and Viswanath Nagarajan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8:1–8:18

On the Quantum Time Complexity of Divide and Conquer
Jonathan Allcock, Jinge Bao, Aleksandrs Belovs, Troy Lee, and Miklos Santha . . . 9:1–9:20

On the Complexity of Telephone Broadcasting from Cacti to Bounded Pathwidth
Graphs

Aida Aminian, Shahin Kamali, Seyed-Mohammad Seyed-Javadi, and Sumedha . . . 10:1–10:17

A Near-Optimal Polynomial Distance Lemma over Boolean Slices
Prashanth Amireddy, Amik Raj Behera, Srikanth Srinivasan, and Madhu Sudan . . 11:1–11:17

All-Subsets Important Separators with Applications to Sample Sets, Balanced
Separators and Vertex Sparsifiers in Directed Graphs

Aditya Anand, Euiwoong Lee, Jason Li, and Thatchaphol Saranurak . . . . . . . . . . . . . 12:1–12:20

EA
T
C
S

52nd International Colloquium on Automata, Languages, and Programming (ICALP 2025).
Editors: Keren Censor-Hillel, Fabrizio Grandoni, Joël Ouaknine, and Gabriele Puppis

Leibniz International Proceedings in Informatics
Schloss Dagstuhl – Leibniz-Zentrum für Informatik, Dagstuhl Publishing, Germany

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


0:vi Contents

Quantum Speedup for Sampling Random Spanning Trees
Simon Apers, Minbo Gao, Zhengfeng Ji, and Chenghua Liu . . . . . . . . . . . . . . . . . . . . . . 13:1–13:21

Algorithms for the Diverse-k-SAT Problem: The Geometry of Satisfying
Assignments

Per Austrin, Ioana O. Bercea, Mayank Goswami, Nutan Limaye, and
Adarsh Srinivasan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14:1–14:17

Testing Ck-Freeness in Bounded Admissibility Graphs
Christine Awofeso, Patrick Greaves, Oded Lachish, Amit Levi, and Felix Reidl . . . 15:1–15:20

Shared Randomness Helps with Local Distributed Problems
Alkida Balliu, Mohsen Ghaffari, Fabian Kuhn, Augusto Modanese,
Dennis Olivetti, Mikaël Rabie, Jukka Suomela, and Jara Uitto . . . . . . . . . . . . . . . . . . . 16:1–16:18

Robust Contraction Decomposition for Minor-Free Graphs and Its Applications
Sayan Bandyapadhyay, William Lochet, Daniel Lokshtanov, Dániel Marx,
Pranabendu Misra, Daniel Neuen, Saket Saurabh, Prafullkumar Tale, and
Jie Xue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17:1–17:19

q-Partitioning Valuations: Exploring the Space Between Subadditive and
Fractionally Subadditive Valuations

Kiril Bangachev and S. Matthew Weinberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18:1–18:20

Dynamic Algorithms for Submodular Matching
Kiarash Banihashem, Leyla Biabani, Samira Goudarzi,
MohammadTaghi Hajiaghayi, Peyman Jabbarzade, and Morteza Monemizadeh . . . 19:1–19:21

Improved Approximation Algorithms for Capacitated Network Design and
Flexible Graph Connectivity

Ishan Bansal, Joe Cheriyan, Sanjeev Khanna, and Miles Simmons . . . . . . . . . . . . . . . 20:1–20:20

Multiparty Communication Complexity of Collision-Finding and Cutting Planes
Proofs of Concise Pigeonhole Principles

Paul Beame and Michael Whitmeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21:1–21:20

New Bounds for the Ideal Proof System in Positive Characteristic
Amik Raj Behera, Nutan Limaye, Varun Ramanathan, and Srikanth Srinivasan . . 22:1–22:20

On the Instance Optimality of Detecting Collisions and Subgraphs
Omri Ben-Eliezer, Tomer Grossman, and Moni Naor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23:1–23:14

Counting Permutation Patterns with Multidimensional Trees
Gal Beniamini and Nir Lavee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24:1–24:18

Mim-Width Is paraNP-Complete
Benjamin Bergougnoux, Édouard Bonnet, and Julien Duron . . . . . . . . . . . . . . . . . . . . . 25:1–25:17

Pushing the Frontiers of Subexponential FPT Time for Feedback Vertex Set
Gaétan Berthe, Marin Bougeret, Daniel Gonçalves, and Jean-Florent Raymond . . 26:1–26:15

Minimum+1 Steiner Cut and Dual Edge Sensitivity Oracle: Bridging Gap
between Global and (s,t)-cut

Koustav Bhanja . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27:1–27:20



Contents 0:vii

Faster & Deterministic FPT Algorithm for Worst-Case Tensor Decomposition
Vishwas Bhargava and Devansh Shringi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28:1–28:20

Guessing Efficiently for Constrained Subspace Approximation
Aditya Bhaskara, Sepideh Mahabadi, Madhusudhan Reddy Pittu, Ali Vakilian,
and David P. Woodruff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29:1–29:20

Light Spanners with Small Hop-Diameter
Sujoy Bhore and Lazar Milenković . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30:1–30:16

Stable Hypergraph Matching in Unimodular Hypergraphs
Péter Biró, Gergely Csáji, and Ildikó Schlotter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31:1–31:20

Light Edge Fault Tolerant Graph Spanners
Greg Bodwin, Michael Dinitz, Ama Koranteng, and Lily Wang . . . . . . . . . . . . . . . . . . . 32:1–32:20

Faster Construction of a Planar Distance Oracle with Õ(1) Query Time
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Preface

This volume contains the papers presented at the 52nd EATCS International Conference on
Automata, Languages and Programming (ICALP 2025), held in Aarhus, Denmark, during
July 8–11, 2025. ICALP is a series of annual conferences of the European Association for
Theoretical Computer Science (EATCS), which first took place in 1972.

The ICALP 2025 program consisted of two tracks:
Track A: Algorithms, Complexity, and Games
Track B: Automata, Logic, Semantics, and Theory of Programming

In response to the call for papers, a total of 563 eligible, anonymous submissions were
received: 445 for Track A and 118 for Track B. The committees decided to accept 170 papers
for inclusion in the scientific program: 135 papers for Track A and 35 for Track B. 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, and many
deserving papers could not be selected.

The EATCS sponsored awards for both a best paper and a best student paper in each of
the two tracks, selected by the program committees. The best paper awards were given to
the following papers:
Track A: Ahmed Shalaby and Damien Woods. An efficient algorithm to compute the

minimum free energy of interacting nucleic acid strands.
Track B: Thomas Colcombet, Amina Doumane, and Denis Kuperberg. Tree algebras and

bisimulation-invariant MSO on finite graphs.
The best student paper awards, for papers that are solely authored by students, were
given to the following papers:
Track A: Ben Young. The Converse of the Real Orthogonal Holant Theorem.
Track B: Tikhon Pshenitsyn. First-Order Intuitionistic Linear Logic and Hypergraph Lan-

guages.

ICALP 2025 included invited presentations by
Anupam Gupta, New York University, USA,
Dana Ron-Goldreich, Tel Aviv University, Israel,
Mary Wootters, Stanford University, USA,
Hongseok Yang, KAIST, Korea.

This volume contains all the contributed papers presented at the conference, and an
abstract or paper accompanying some of the invited talks.

The program of ICALP 2025 also included presentations of
the EATCS Award 2025 to Rajeev Alur (University of Pennsylvania),
the Presburger Award 2025, awarded jointly to Tomasz Kociumaka (MPI for Informatics)
and Sepehr Assadi (University of Waterloo),
the Alonzo Church Award 2025 to Paul Blain Levy (University of Birmingham).

The EATCS Distinguished Dissertation Award 2024 was awarded jointly to the following
PhD dissertations:

Joakim Blikstad (KTH Royal Institute of Technology). Matchings, Maxflows, Matroids:
The Power of Augmenting Paths and Computational Models.
Christoph Grunau (ETH Zurich). Sampling with Certainty in Distributed and Parallel
Computations.
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Tuukka Korhonen (University of Bergen). Computing Width Parameters of Graphs.
There was also the announcement of the new EATCS Fellows for 2025, who are:

Kasper Green Larsen (Aarhus University),
Anca Muscholl (University of Bordeaux).

The following workshops were held as satellite events of ICALP 2025, during July 7, 2025:
Algorithmic Aspects of Temporal Graphs
Fair Resource Allocation: Concepts, Algorithms and Complexity
Loop Invariants and Algebraic Reasoning
Graph Width Parameters
Theory and Applications of Algorithms with Predictions

We wish to thank all authors who submitted extended abstracts for consideration, the
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