
34th Annual European
Symposium on Algorithms

ESA 2026, August 31–September 4, 2026, L’Aquila, Italy

Edited by

Philip Bille
Seth Pettie
Sabine Storandt

LIPIcs – Vo l . 388 – ESA 2026 www.dagstuh l .de/ l ip i c s



Editors

Philip Bille
Technical University of Denmark, Lyngby, Denmark
phbi@dtu.dk

Seth Pettie
University of Michigan, Ann Arbor, MI, USA
pettie@umich.edu

Sabine Storandt
University of Konstanz, Germany
sabine.storandt@uni-konstanz.de

ACM Classification 2012
Applied computing → Bioinformatics; Applied computing → Computational biology; Applied computing
→ Sequencing and genotyping technologies; Computing methodologies → Motion path planning; Com-
puting methodologies → Search methodologies; Information systems → Point lookups; Mathematics
of computing → Approximation Algorithms; Mathematics of computing → Combinatorial algorithms;
Mathematics of computing → Combinatorial optimization; Mathematics of computing → Combinatoric
problems; Mathematics of computing → Combinatorics; Mathematics of computing → Combinatorics
on words; Mathematics of computing → Discrete optimization; Mathematics of computing → Geomet-
ric topology; Mathematics of computing → Graph algorithms; Mathematics of computing → Graph
coloring; Mathematics of computing → Graphs and surfaces; Mathematics of computing → Graph
theory; Mathematics of computing → Hypergraphs; Mathematics of computing → Paths and connectivity
problems; Mathematics of computing → Permutations and combinations; Mathematics of computing →
Probability and statistics; Mathematics of computing → Random graphs; Mathematics of computing →
Stochastic processes; Mathematics of computing → Submodular optimization and polymatroids; Security
and privacy; Theory of computation → Approximation algorithms analysis; Theory of computation →
Bloom filters and hashing; Theory of computation → Complexity classes; Theory of computation →
Computational complexity and cryptography; Theory of computation → Computational geometry; Theory
of computation → Data compression; Theory of computation → Data structures design and analysis;
Theory of Computation → Design and analysis of algorithms; Theory of computation → Distributed
algorithms; Theory of computation → Dynamic graph algorithms; Theory of computation → Facility
location and clustering; Theory of computation → Finite Model Theory; Theory of computation →
Fixed parameter tractability; Theory of computation → Generating random combinatorial structures;
Theory of computation → Graph algorithms analysis; Theory of computation → Integer programming;
Theory of computation → Massively parallel algorithms; Theory of computation → Network flows;
Theory of computation → Online algorithms; Theory of computation → Packing and covering problems;
Theory of computation → Parallel algorithms; Theory of computation → Parameterized complexity and
exact algorithms; Theory of computation → Pattern matching; Theory of computation → Problems,
reductions and completeness; Theory of computation → Pseudorandomness and derandomization; Theory
of computation → Quantum complexity theory; Theory of computation → Quantum computation
theory; Theory of computation → Quantum information theory; Theory of computation → Quantum
query complexity; Theory of computation → Randomness, geometry and discrete structures; Theory
of computation → Shared memory algorithms; Theory of computation → Shortest paths; Theory of
computation → Sorting and searching; Theory of computation → Sparsification and spanners; Theory of
computation → Streaming models; Theory of computation → Streaming, sublinear and near linear time
algorithms

ISBN 978-3-95977-445-1

https://orcid.org/0000-0002-1120-5154
mailto:phbi@dtu.dk
https://orcid.org/0000-0002-2610-1630
mailto:pettie@umich.edu
https://orcid.org/0000-0001-5411-3834
mailto:sabine.storandt@uni-konstanz.de
https://www.dagstuhl.de/dagpub/978-3-95977-445-1


0:iii

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/978-3-95977-445-1.

Publication date
August, 2026

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/LIPIcs.ESA.2026.0

ISBN 978-3-95977-445-1 ISSN 1868-8969 https://www.dagstuhl.de/lipics

ESA 2026

https://www.dagstuhl.de/dagpub/978-3-95977-445-1
https://portal.dnb.de
https://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.4230/LIPIcs.ESA.2026.0
https://www.dagstuhl.de/dagpub/978-3-95977-445-1
https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/lipics


0:iv

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

Patricia Bouyer-Decitre (Université Paris-Saclay, CNRS, ENS Paris-Saclay, FR)
Roberto Di Cosmo (Inria and Université Paris Cité, FR)
Faith Ellen (University of Toronto, CA)
Holger Hermanns (Universität des Saarlandes, Saarbrücken, DE and Schloss Dagstuhl – Leibniz-
Zentrum für Informatik, Wadern, DE)
Laura Kovács (TU Wien, AT)
Daniel Král’ (Leipzig University, DE and Max Planck Institute for Mathematics in the Sciences,
Leipzig, DE – Chair)
Sławomir Lasota (University of Warsaw, PL)
Meena Mahajan (Institute of Mathematical Sciences, Chennai, IN)
Chih-Hao Luke Ong (Nanyang Technological University, SG)
Eva Rotenberg (IT University of Copenhagen, DK)
Pierre Senellart (ENS, Université PSL, Paris, France)
Alexandra Silva (Cornell University, Ithaca, US)

ISSN 1868-8969

https://www.dagstuhl.de/lipics

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






Contents

Preface
Philip Bille, Seth Pettie, and Sabine Storandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0:xvii

Program Committees
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0:xix

Invited Talks

History Independence as an Algorithmic Tool
William Kuszmaul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:1–1:1

Proofs of Useful Work from Arbitrary Matrix Multiplication
Ilan Komargodski and Omri Weinstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:1–2:17

Regular Papers

Advances in Exact and Approximate Group Closeness Centrality Maximization
Christian Schulz, Jakob Ternes, and Henning Woydt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:1–3:19

Data-Dependent Evaluations for Budgeted Submodular Maximization
Lejian Zhang, Xueyan Tang, and Jing Tang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:1–4:24

Persistent Homology on GPU for 1d and 2d Cubical Filtrations
Marc Glisse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:1–5:16

Dynamic Grammar-Compressed Self-Index in δ-Optimal Space
Takaaki Nishimoto and Yasuo Tabei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:1–6:24

Symmetry-Preserving Graph Compression
Markus Anders, Manuel Penschuck, and Pascal Schweitzer . . . . . . . . . . . . . . . . . . . . . . . 7:1–7:21

Practical Bit Vectors Supporting Constant Time Rank and Select in Optimal
Space

Florian Kurpicz, Niccolò Rigi-Luperti, and Peter Sanders . . . . . . . . . . . . . . . . . . . . . . . . 8:1–8:21

T-REX: Fast and Dynamic Journey Planning for Continental-Scale Public
Transit Networks

Jonas Sauer, Patrick Steil, and Sascha Witt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9:1–9:25

Scheduling Tasks Towards Energy Autarky: Benefits and Computational Costs of
Flexibility

Robert Bredereck, Till Fluschnik, and Klaus Heeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10:1–10:21

Bicriteria Polygon Aggregation with Arbitrary Shapes
Lotte Blank, David Eppstein, Jan-Henrik Haunert, Herman Haverkort,
Benedikt Kolbe, Philip Mayer[1], Petra Mutzel, Alexander Naumann,
and Jonas Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11:1–11:23

High-Quality Multi-Constraint Hypergraph Partitioning via Greedy Rebalancing
Nikolai Maas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12:1–12:17

34th Annual European Symposium on Algorithms (ESA 2026).
Editors: Philip Bille, Seth Pettie, and Sabine Storandt

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

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


0:viii Contents

Strong ILP Formulations for the p-Regions Problem
Daniel Faber, Jan-Henrik Haunert, and Petra Mutzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13:1–13:22

Virtual-Memory Powersort
Finn Moltmann, Tamio-Vesa Nakajima, and Sebastian Wild . . . . . . . . . . . . . . . . . . . . . 14:1–14:17

Deconstructed “Learned” Indexes and Their Smoothed Analysis
Stefan Hermann, Mattia Odorisio, Peter Sanders, and Stefan Walzer . . . . . . . . . . . . 15:1–15:24

SimdQuickHeap: The QuickHeap Reconsidered
Johannes Breitling, Ragnar Groot Koerkamp, and Marvin Williams . . . . . . . . . . . . . . 16:1–16:19

Minimizing Total Travel Time for Collaborative Package Delivery with
Heterogeneous Drones

Thomas Erlebach, Kelin Luo, and Wen Zhang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17:1–17:18

Efficient Uniform Negative Edge Weights
Lukas Geis, Daniel Allendorf, Thomas Bläsius, Alexander Leonhardt,
Ulrich Meyer, Manuel Penschuck, and Hung Tran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18:1–18:19

No Time to Interact: Simulating Population Protocols at Scale
Lukas Hintze and Manuel Penschuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19:1–19:22

Non-Minimal k-Perfect Hashing: Tight Lower Bounds and an Application to Fast
Static Hash Tables

Ragnar Groot Koerkamp, Stefan Hermann, Peter Sanders, and Stefan Walzer . . . . 20:1–20:23

Optimality-Preserving Data Reduction for Maximum k-Cut
Michael Kaibel and Petra Mutzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21:1–21:23

Benchmarking and Engineering Data Structures for Spherical Range Queries
Thomas Bläsius, Jean-Pierre von der Heydt, Tobias Kempf, Dennis Kobert,
and Nikolai Maas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22:1–22:17

Exact Ratio Preservation via Outliers for Fair k-Center Clustering
Anna Arutyunova, Irina Fast, Annika Hennes, Carsten Krollmann,
Daniel R. Schmidt, and Melanie Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23:1–23:23

On the See-Through Watchman Route Problem and the Quota-TSP Problem on
Infinite Lines

Joseph S. B. Mitchell and Linh Nguyen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24:1–24:23

Algorithms for Standard-Form ILP Problems via Komlós’ Discrepancy Setting
Dmitry Gribanov, Tagir Khayaleyev, Mikhail Cherniavskii, Maxim Klimenko,
Dmitry Malyshev, and Stanislav Moiseev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25:1–25:22

Sliding Cubes in Parallel
Hugo A. Akitaya, Joseph Dorfer, Peter Kramer, Christian Rieck,
Gabriel Shahrouzi, and Frederick Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26:1–26:18

On the Stability of Minimum-Weight Perfect Matching on the Line
Mark de Berg, Ulrike Schmidt-Kraepelin, and Andree-Ovidiu S, tef . . . . . . . . . . . . . . . . 27:1–27:16

Rerouting Curves on Surfaces
Timo Brand, Stefan Felsner, Henry Förster, Stephen Kobourov, Anna Lubiw,
Yoshio Okamoto, János Pach, Csaba D. Tóth, Géza Tóth, Torsten Ueckerdt,
and Pavel Valtr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28:1–28:17



Contents 0:ix

Multiple-Choice Knapsack with Small Items
Jakub Pawlewicz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29:1–29:12

Maximum Weight Independent Set in Hereditary Classes of Ordered Graphs
Paweł Rafał Bieliński, Marta Piecyk, and Paweł Rzążewski . . . . . . . . . . . . . . . . . . . . . . 30:1–30:15

Unconditional Lower Bounds for Degree Fault Tolerant Spanners
Greg Bodwin and Aleksey Lopez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31:1–31:13

Polynomial-Size Encoding of All Cuts of Small Value in Integer-Valued
Symmetric Submodular Functions

Sang-il Oum and Marek Sokołowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32:1–32:11

Conflict-Free Coloring Planar Graphs with 4 Colors
Petr Hliněný and Lukáš Málik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33:1–33:20

Triangle Nearest-Neighbor Searching in 3-Space
Pankaj K. Agarwal, Esther Ezra, and Micha Sharir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34:1–34:22

Dynamic Detours
Daniel Dadush, Michał Pilipczuk, Amadeus Reinald, Marek Sokołowski,
and Michał Włodarczyk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35:1–35:19

A Quadratic Lower Bound for Stable Roommates Solvability
Will Rosenbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36:1–36:14

Quantum Time-Space Tradeoffs for Exponential Dynamic Programming
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Preface

This volume contains the extended abstracts selected for presentation at ESA 2026, the 34th
European Symposium on Algorithms. The event was organized by the University of L’Aquila,
the Gran Sasso Science Institute and the University of Rome “Tor Vergata” as a part of
ALGO 2026, on August 31–September 4, 2026.

The scope of ESA includes original, high-quality theoretical and applied research on
algorithms and data structures. Since 2002, it has had two tracks: the Design and Analysis
Track (Track A), with a strong emphasis on the theoretical analysis of algorithms, and
the Engineering and Applications Track (Track E, formerly Track B through ESA 2025),
devoted to extensive experimental evaluations and original contributions to the engineering
of algorithms for practical applications. In 2022, a Simplicity Track (Track S) was added,
inviting submissions that prove or explain results, possibly already known, in a particularly
clear, simple or elegant way.

In response to the call for papers for ESA 2026, 487 papers were submitted, 332 for
Track A, 79 for Track E, and 76 for Track S. Paper selection was based on originality, technical
quality, exposition quality, and relevance. Each paper received at least three reviews (except
for those violating the submission guidelines).

There was a substantial increase in the number of submissions (+30% compared to last
year). The program committees selected 158 papers for inclusion in the program: 114 from
Track A, 21 from Track E, and 23 from Track S, yielding an overall acceptance rate of about
32%. The presentations of the accepted papers, together with two invited talks by Omri
Weinstein (Hebrew University) and William Kuszmaul (Carnegie Mellon University) promise
to make up an exciting program.

The European Association for Theoretical Computer Science (EATCS) sponsored best
paper awards:

For Track A, the best paper award was given to Robert Krauthgamer, Asaf Petruschka
and Nir Petruschka for the paper Fast Metric Decompositions in High Dimension.
For Track E, the best paper award was given to Johannes Breitling, Ragnar Groot
Koerkamp, and Marvin Williams for the paper SimdQuickHeap: The QuickHeap Recon-
sidered.
For Track S, the best paper award was given to Prantar Ghosh, Sahil Kuchlous, Shravan
Mehra, and Sagnik Mukhopadhyay for the paper The Power of the Score Sequence of a
Tournament.
The best student paper award was given to Elad Tzalik for the paper Greedy Completion
for Weighted (α, β)-Spanners.

The ESA Test-of-Time Award was given to Flavio Bonomi, Michael Mitzenmacher, Rina
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