34th Annual European
Symposium on Algorithms

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

Edited by
Philip Bille
Seth Pettie

Sabine Storandt

\\v LIPICS

LIPlcs — Vol. 388 — ESA 2026 www.dagstuhl.de/lipics



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

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/978-3-95977-445-1.

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/LIPlcs.ESA.2026.0

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

O:iii

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

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

Laura Kovacs (TU Wien, AT)

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

Stawomir 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 .......... ... . . . ciiiiiiiiiinii... 0:xvii
Program Committees

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

Invited Talks
History Independence as an Algorithmic Tool

William Kuszmaul ... ... e 1:1-1:1
Proofs of Useful Work from Arbitrary Matrix Multiplication

Ilan Komargodski and Omri Weinstein .......... ..o, 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 GUSSE ... 5:1-5:16
Dynamic Grammar-Compressed Self-Index in §-Optimal Space

Takaaki Nishimoto and Yasuo Tabei .......... ... o i, 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, Niccolo 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 ..............c ccoiiiiiiin... 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, Alezander Naumann,

and JONAS SAUET . ... e 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

\\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:viii Contents

Strong ILP Formulations for the p-Regions Problem
Daniel Faber, Jan-Henrik Haunert, and Petra Mutzel ..................c0ccco.u.. 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 ............cccociiiiiiiiiiiiino.. 17:1-17:18

Efficient Uniform Negative Edge Weights
Lukas Geis, Daniel Allendorf, Thomas Bldsius, 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 ......... ... e 21:1-21:23

Benchmarking and Engineering Data Structures for Spherical Range Queries
Thomas Bldsius, Jean-Pierre von der Heydt, Tobias Kempf, Dennis Kobert,
and Nikolai Maas .......... .o 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 ........ ... ... .. it .. 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 ............ccouoiiiiiiiiiiiiiiiiie... 24:1-24:23

Algorithms for Standard-Form ILP Problems via Komlds’ Discrepancy Setting
Dmitry Gribanov, Tagir Khayaleyev, Mikhail Cherniavskii, Mazxim 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 ......... ... i 26:1-26:18

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

Rerouting Curves on Surfaces
Timo Brand, Stefan Felsner, Henry Forster, Stephen Kobourov, Anna Lubiw,
Yoshio Okamoto, Jdnos Pach, Csaba D. Téth, Géza Téth, Torsten Ueckerdt,
and Pavel Vallr ... ..o 28:1-28:17



Contents

Multiple-Choice Knapsack with Small Items
Jakub Pawlewicz ...

Maximum Weight Independent Set in Hereditary Classes of Ordered Graphs

Pawel Rafal Bieliniski, Marta Piecyk, and Pawel Rzgzewski .................

Unconditional Lower Bounds for Degree Fault Tolerant Spanners
Greg Bodwin and Aleksey Lopez ....... ... i

Polynomial-Size Encoding of All Cuts of Small Value in Integer-Valued
Symmetric Submodular Functions
Sang-il Oum and Marek Sokolowski .......... .. .. .. .. . . i ...

Conflict-Free Coloring Planar Graphs with 4 Colors

Petr Hlineng and Lukds Malik ........ ... e

Triangle Nearest-Neighbor Searching in 3-Space

Pankaj K. Agarwal, Esther Ezra, and Micha Sharir .........................

Dynamic Detours
Daniel Dadush, Michal Pilipczuk, Amadeus Reinald, Marek Sokolowski,
and Michal Wlodarczyk ... .. ...

A Quadratic Lower Bound for Stable Roommates Solvability

WL ROSENbaum ... ..o e e

Quantum Time-Space Tradeoffs for Exponential Dynamic Programming
Susanna Caroppo, Jevgenijs Vihrovs, Darta Zajakina, and Aleksejs Zajakins

Shifting Is Optimal Under Gap-ETH: A Lower Bound Framework for Geometric
Approximation Schemes

Manuel Cdceres, Sindor Kisfaludi-Bak, and Saeed Odak ....................

Deterministic Online Embedding of Metric Spaces into Low Dimensional Spaces
Noam Licht, Ilan Newman, and Yuri Rabinovich ...........................

Adaptive Sparsification for Linear Programming
Etienne Objois and Adrian Viadu ............c oottt

The Prophet and the Voronoi Diagram
Sariel Har-Peled ... ... e

Nearly Optimal Bounds for Computing Decision Tree Splits in Data Streams
Hoang Ta and Hoa T. Vi ..o

Algorithm Exercises Skyline and Young Tableau: Divide-and-Conquer Revisited

Gerth Stolting Brodal ..... ... ...

Smallest Convex Hulls of Polygons

Mook Kwon Jung and Hee-Kap ARn ...

Near-Optimal Working-Set Heaps and Dijkstra on Pointer Machines

Ivor van der Hoog, John Iacono, Eva Rotenberg, and Daniel Rutschmann ...

Greedy Completion for Weighted («, 3)-Spanners

Flad Tzalik . ... ...

0:ix

...... 29:1-29:12

..... 30:1-30:15

...... 31:1-31:13

...... 32:1-32:11

..... 33:1-33:20

..... 34:1-34:22

...... 35:1-35:19

..... 36:1-36:14

..... 37:1-37:20

..... 38:1-38:17

...... 39:1-39:18

...... 40:1-40:20

...... 41:1-41:8

...... 42:1-42:20

..... 43:1-43:13

..... 44:1-44:20

..... 45:1-45:13

..... 46:1-46:15

ESA 2026



Contents

Dichotomies for #CSP on Graphs That Forbid a Clique as a Minor
Boning Meng and Yicheng Pan ...........ooou it 47:1-47:17

Matching in Geometric Uniform Hypergraphs
Matthew J. Katz, Yuval Nidam, Rachel Saban, and Micha Sharir ................. 48:1-48:15

Computational Boundaries for Escaping Rectangles
Akanksha Agrawal, Pradeesha Ashok, Matthias Bentert, Satyabrata Jana,
Abhishek Sahu, Saket Saurabh, and Kushal Singanporia .......................... 49:1-49:22

Moderately Beyond Clique-Width: Reduced Component Max-Leaf and Related
Parameters
Edouard Bonnet, Yeonsu Chang, Julien Duron, Colin Geniet, and O-joung Kwon 50:1-50:16

Near-Optimal and Efficient Encoding for Two-Dimensional Range Minimum
Queries
Pawel Gawrychowski, Adam Gérkiewicz, and Srinivasa Rao Satti ................ 51:1-51:19

A Dynamic (1 + €)-Spanner for Disk Intersection Graphs
Sarita de Berg, Ivor van der Hoog, FEva Rotenberg, Johanne Miller Vistisen,
and Sampson WONG ... ... 52:1-52:23

Faster Exponential Algorithms for Multi-Machine Scheduling Problems
Anubhav Dhar, Anita Dirr, Ahmed Ghazy, Jakob Greilhuber,
and Karol Wegrzycki ... .. ... e 53:1-53:22

Online Demand Strip Packing
Sebastian Bruchhold, Franziska Eberle, Georgios Moneftsis, Malin Rau,
and Albert Vesterlund ....... ... ... i 54:1-54:21

Multi Choice Min Prophet
Yossi Azar, Itamar Biran, and Amos Fiat ........ ... . . i i 55:1-55:23

Linear-Time Vertex-Connectivity for Graphs of Bounded Genus
Sergio Cabello, Alexander Dobler, Gasper Fijavz, Thekla Hamm,
and Mirko H. Wagner ... ... 56:1-56:15

Dynamic Matroids: Base Packing and Covering
Tijn de Vos and Mara Grilnberger .......... ..., 57:1-57:24

Nearly Optimal Internal Dictionary Matching
Jingbang Chen, Jiangqi Dai, Qiuyang Mang, Qingyu Shi, and Tingqiang Xu . .... 58:1-58:22

Revisiting Diameter in Directed Graphs
Ben Bals, Joakim Blikstad, Daniel Dadush, Yasamin Nazari,
and Jonas SChmIdt . .... ... . . . 59:1-59:24

Optimal Enumeration of Eulerian Trails in Directed Graphs
Ben Bals, Solon P. Pissis, and Matei Tinca ..............ouiiueeeiiiieeeenannn.. 60:1-60:16

Real-Weighted Diameter and Eccentricities of Minor-Free and Bounded
VC-Dimension Graphs in Truly Subquadratic Time
Da Wei ZReng ... 61:1-61:12

Warm-Starting All-Pairs Shortest Paths with Predictions
Adam Polak and Jonas Schmidt ........ .. .. i 62:1-62:20



Contents

Partition Rank and Algebraic Circuit Lower Bounds

Cornelius Brand, Petteri Kaski, and Jiaheng Wang ..........................

Equivalent Dichotomies for Triangle Detection in Subgraph, Induced, and

Colored H-Free Graphs

Amir Abboud, Ron Safier, and Nathan Wallheimer ...........................

Beyond Monotone Delays for Multi-Level Aggregation

Yossi Azar and Liad TIuz ......... ...

Improved Approximation Algorithms for n-Pairs Shortest Paths

Avi Kadria, Liam Roditty, and Virginia Vassilevska Williams ................

Decomposing a Simple Polygon with Geodesic Unit-Balls

Reilly Browne and Prahlad Narasimhan Kasthurirangan .....................

Text Indexing: From Reporting to Counting
Ben Bals, Panagiotis Charalampopoulos, Oded Lachish, Solon P. Pissis,

and Hilde Verbeek . ....... ... oo

Parameterized Approximation of Rectangle Stabbing
Huairui Chu, Ajaykrishnan E S, Daniel Lokshtanov, Anikait Mundhra,

Thomas Schibler, Xiaoyang Xu, and Jie Xue ...........ccoiiiiiiiiiii ...

Streaming with Catalytic Memory

Tamara Kaplan, Nimrod Kaplan, and Haim Kaplan ..........................

On Estimating Operator Norm Distance, with Optimal Trace Distance
Estimation When One State Is Pure

Yupan Liu, Qisheng Wang, and Zhan Yu ....... ... i

On the Communication Complexity of Maximum Matching and Negative-Weight

Shortest Paths

Yu Cheng, Tianle Jiang, Pachara Sawettamalya, and Huacheng Yu ...........

Answering Related Questions

Edouard BOnmet . ........... e

Pure Nash Equilibria in Graphical Games of Bounded Width Revisited

Michael Lampis and Yiren Lu ... e

The Presort Hierarchy for Geometric Problems

Tvor van der Hoog, Eva Rotenberg, Jack Spalding-Jamieson, and Lasse Wulf

A More Versatile Model for Enumerative Kernelization: A Case Study for Vertex

Cover

Marin Bougeret, Guilherme C. M. Gomes, and Ignasi Sau ...................

Tree-Independence Number of Ps-Free Graphs with No Large Bicliques

Viclav BlazZej, J. Pascal Gollin, Tomds Hons, Tomds Masarik, Martin Milanic,
Pawel Rzgzewski, Ondrej Suchy, and Alexandra Wesolek .....................

Learning-Augmented Online Sorting and TSP
Toana O. Bercea, Gerth Stolting Brodal, John lacono, Ldszlé Kozma,

and Debmalya Panigrahi ........ ...t

0:xi

63:1-63:13

64:1-64:22

65:1-65:22

66:1-66:23

67:1-67:16

68:1-68:20

69:1-69:20

70:1-70:21

71:1-71:18

72:1-72:22

73:1-73:20

74:1-74:23

75:1-75:21

76:1-76:15

717717

78:1-78:23

ESA 2026



0:xii

Contents

Unimodal-Cost k-Median on a Line
Yike Chen and CRhao XU . ...

Theoretical Analysis of Byte-Pair Encoding
Laszlo Kozma and Johannes Voderholzer ........ . . . . . . . . . . i ...

Primal-Dual Online Algorithms for the Parking Permit Problem
Christian Coester and Alex TUTOCZY ... ....ooii e

Tighter Bounds for Weighted and Unweighted Shortest Cycle Approximation
Avi Kadria, Liam Roditty, and Virginia Vassilevska Williams ....................

A Computer-Assisted Proof of the Optimal Density Bound for Pinwheel Covering
Akitoshi Kawamura and Yusuke Kobayashi ..............coiiiiiiiiiiiiiniennn..

Strategyproof Mechanisms Without Money for 2-Exchange Systems
Javier Cembrano, Maz Klimm, Martin Knaack, and Arturo Merino ..............

Nearly Instance Optimal Sparse Matrix Approximation from Matrix-Vector
Products
Christopher Musco and Indu Ramesh ........ ... oo

Sublinear Algorithms for Estimating Single-Linkage Clustering Costs
Pan Peng, Christian Sohler, and Yi Xu ..o oo

Kernelization for H-Packing Revisited
Tomohiro Koana and Soh Kumabe . ...... .. . . . . . . . e

Fully Scalable MPC Algorithms for WSPD in Doubling and Euclidean Spaces
Eungjin Oh and Hyeonjun Shin ......... ... . i,

FPT Algorithms over Linear Delta-Matroids with Applications
Eduard Eiben, Tomohiro Koana, and Magnus Wahlstrom .........................

Approximate Single Source Dual Fault Tolerant Distance Oracle
Koustav Das and Manoj GUpta ...........c.oooiuii o,

Reducing CMSO to Unbreakable Graphs Cannot Be Computable
Colin Geniet and Roohani Sharma . ...... .. .. o

Compact Representations of Pattern-Avoiding Permutations
Laszlo Kozma and Michal Opler . ..... ... o

An Approximation Algorithm for 2-Vertex-Connectivity via Cycle-Restricted
2-Edge-Covers
Yusuke Kobayashi and Takashi Noguchi .......... ... . . ..

DAG Covers for Structured Graphs: The Steiner Point Effect
Sujoy Bhore, Hsien-Chih Chang, Jonathan Conroy, Arnold Filtser, Funjin Oh,
Nicole Wein, and Da Wei ZReng ..........ouu e

Fast Metric Decompositions in High Dimension
Robert Krauthgamer, Asaf Petruschka, and Nir Petruschka .......................

Time Series Decomposition Using the Fréchet Distance
Anne Driemel, Jan Hickendorff, Ioannis Psarros, and Christian Sohler ..........

The Price of Being Partial: Complexity of Partial Generalized Dominating Set

79:1-79:15

80:1-80:17

81:1-81:16

82:1-82:20

83:1-83:7

84:1-84:15

85:1-85:14

86:1-86:24

87:1-87:15

88:1-88:16

89:1-89:14

90:1-90:22

91:1-91:8

92:1-92:18

93:1-93:14

94:1-94:18

95:1-95:16

96:1-96:17



Contents 0:xiii

on Bounded-Treewidth Graphs
Jakob Greilhuber and Ddniel Marx ....... ... . . . . . . . 97:1-97:20

Where Treewidth and Pathwidth Diverge: Towards a Uniform Kernel for
Pathwidth-n Deletion
Ahmed Ghazy, Jakob Greilhuber, Tim A. Hartmann, and Roohani Sharma ....... 98:1-98:16

Online Approximate Circular Pattern Matching in Small Space
Panagiotis Charalampopoulos, Taha El Ghazi, Jonas Ellert,

Pawel Gawrychowski, and Tatiana Starikovskaya ........... ... ... ... ... 99:1-99:16
Graph Scheduling with Group Completion Times

Lars Rohwedder and Leander ScChnaars ..............oouiiiieeiiiiieeeaninennnn. 100:1-100:22
Tight Better-Than-Worst-Case Bounds for Element Distinctness and Set
Intersection

Ivor van der Hoog, Fva Rotenberg, and Daniel Rutschmann ................... ... 101:1-101:21

On Small Pair Decompositions for Point Sets
Kevin Buchin, Jacobus Conradi, Sariel Har-Peled, Antonia Kalb,
Abhiruk Lahiri, Lukas Pldtz, Carolin Rehs, and Sampson Wong .................. 102:1-102:22

A Faster Polynomial-Space Algorithm for Hamiltonian Cycle Parameterized by
Treedepth
Stefan KratSch ... .. ... .o 103:1-103:22

Faster Exponential-Time Approximate Counting via Bounded Self-Reductions
Katie Clinch, Serge Gaspers, Simon Mackenzie, and Qi Wang .................... 104:1-104:14

String Matching in (Block) Graphs: A Full Classification by Walk Length
Sebastian Angrick, Ben Bals, Pawel Gawrychowski, Solon P. Pissis,
and Yuki YoOnemoto ... ... . 105:1-105:19

Instance Optimal and Universally Optimal Bounds for Imprecise Pareto Fronts
Sarita de Berg, Nynne Maria Foldager Bakke, Frida Astrup Eriksen,
Ivor van der Hoog, FEva Rotenberg, and Daniel Rutschmann ...................... 106:1-106:19

Revisiting Graph Modification via Disk Scaling: From One Radius to
Interval-Based Radii
Thomas Depian and Frank Sommer ......... .. .. 107:1-107:18

Maximum Coverage k-Antichains and Chains: A Greedy Approach
Manuel Caceres, Andreas Grigorjew, Wanchote Po Jiamjitrak,
and Alexandru I. TOMESCU .. ... e et 108:1-108:23

Dynamic Dominating Set in Uniformly Sparse Graphs
Anton Bukov and Shay Solomon ........ ... e 109:1-109:16

Log-Concavity and Tunneling: Quantum Adiabatic Algorithm for Convex
Functions (With a Spike)
Arthur Braida, Elie Bermot, and Simon Apers ............ooiiiiiiininina... 110:1-110:19

A Strongly-Subquadratic (3 + ¢)-Approximation for the Fréchet Distance for
Paths in Metric Spaces
Thijs van der Horst and Tim Ophelders ..........c. .. 111:1-111:17

ESA 2026



0:xiv

Contents

One-Exact Approximate Pareto Sets for APX-Hard Multiobjective Problems

Fritz Bokler, Markus Chimani, and Henning Jasper ............cccuiiiiiieonii.n. 112:1-112:18
On the Adversarial Robustness of Online Importance Sampling

Yotam Kenneth-Mordoch and Shay Sapir ...... ... ... 113:1-113:19
Edge Geography is XNLP-hard for Pathwidth and in XP for Tree-Partition Width

Thobias Kvalvik Hpivik and Erlend Raa Vagset ......... ..., 114:1-114:18
Tight Bounds for Clique-Packing Parameterized by Clique-Width

Narek Bojikian and Stefan Kratsch .......... ... .. 115:1-115:15
Dimension Reduction for Curves: Simplified and Generalized

Matthijs Ebbens, Jie Lu, and Alexander Munteanu .................ccoiiinei... 116:1-116:17
Sparse Oriented Spanners in Metric Spaces

Sujoy Bhore, Ahmad Biniaz, Kevin Buchin, Jean-Lou De Carufel, Antonia Kalb,

Anil Maheshwari, Saeed Odak, Carolin Rehs, and Michiel Smid .................. 117:1-117:17
Exploiting Spanning Trees for Directed Acyclicity

Sergei Khargelita and Danil Sagunov ........ ... ..., 118:1-118:23
All-Pairs k" Mincuts: Combinatorial and Structural Results

Surender Baswana and Anupam ROy .........co.u i 119:1-119:23
On the Assadi-Liu-Tarjan Auction Algorithm for Bipartite Matching;:
Simplification, Alternative Analysis, and Hard Instance

Christian Konrad, Kheeran K. Naidu, Archie Walton, and Eric Wang ............ 120:1-120:13
A Simple Algorithmic Framework for Disambiguation of Finite Automata

Mauricio Cari, Martin Munioz, and Cristian Riveros ....................... ... 121:1-121:19
Maximizing Reachability via Shifting of Temporal Paths

Argyrios Deligkas, Michelle Doring, Eduard Fiben, George Skretas,

and Georg Tennigkeil . .... ... . 122:1-122:16
Fast Algorithms for Continuous Optimal Transport Between Histograms

Pankaj K. Agarwal, Sharath Raghvendra, and Keegan Yao ....................... 123:1-123:23
Smallest Enclosing Disk Queries Using Farthest-Point Voronoi Diagrams

Kevin Buchin, Mark Joachim Krallmann, and Frank Staals ...................... 124:1-124:18
Incongruity-Sensitive Access to Highly Compressed Strings

Ferdinando Clicalese, Travis Gagie, Zsuzsanna Liptik, Gonzalo Navarro,

Nicola Prezza, and Cristian Urbing ...........c...ooiiiee i, 125:1-125:22
Separating Geodesic Structure and Product Structure

Laura Merker, Lena Scherzer, and Samuel Schneider ............................ 126:1-126:18
Online Coloring for Graphs of Large Odd Girth

Hirotaka Yoneda and Masataka Yoneda ........... ... 0o, 127:1-127:15
Online Flow Time Minimization with Gradually Revealed Jobs

Alexander Lindermayr, Guido Schéfer, Jens Schloter, and Leen Stougie .......... 128:1-128:22
Optimal Union Probability Interval Is NP-Hard

Petteri Kaski, Heikki Mannila, and Chandra Kanta Mohapatra ................... 129:1-129:19



Contents

Approximation Algorithms for the Traveling Thief Problem

Jan Eube, Kelin Luo, Heiko Rdglin, and Sarah Sturm ..........................

Characterizing Streaming Decidability of CSPs via Non-Redundancy

Amatya Sharma and Santhoshini Velusamy ....... ... .. oo i i,

On Computing Minimum Wheeler DFA from Their Language

Ruben Becker, Davide Cenzato, Nicola Prezza, and Daniel Puttini .............

Beyond Trees: The Weighted Center Problem on Gromov Hyperbolic Graphs

Guillaume Ducoffe ... ..o

Incremental Submodular Maximization: Better Than Greedy
Marcin Bienkowski, Joakim Blikstad, Jarostaw Byrka, Martin Costa,

Yann Disser, and Annette Lutz ....... ... oo

New Algorithms and Hardness Results for Connected Clustering

Jan Eube and Heiko ROGUN .. ..o

Approximation Algorithms for Machine Minimization

Mohsen Mohammadi and Mohammad R. Salavatipour .........................

Small Independent Sets Versus Small Separator in Geometric Intersection Graphs

Malory Marin and Rémi Watrigant ......... .o i,

Abstract Color Voronoi Diagrams and Circular Sequences of Color Permutations

Sang Won Bae, Nicolau Oliver, and Evanthia Papadopoulow ...................

Non-Additive Discrepancy: Coverage Functions in a Beck-Fiala Setting

Tatiana Rocha Avila, Lars Rohwedder, and Leo Wennmann ....................

Improved Bounds for Strategy Improvement Algorithms for Energy Games

Dani Dorfman, Haim Kaplan, and Uri Zwick ......... ... ... i,

The Complexity of Stackelberg Pricing Games

Christoph Grine, Dorothee Henke, Eva Rotenberg, and Lasse Wulf .............

Optimal Stochastic Online Sorting

Daniel Anker HermansSemn . ...... ... oo

Hardness of Frequency-Related Queries on Compressed Strings

Rajat De and Dominik Kempa ........coo i

A 0.8395-Approximation Algorithm for the EPR Problem
Anuj Apte, Funou Lee, Kunal Marwaha, Ojas Parekh, Lennart Sinjorgo,

and James SU . ...

Hierarchical Spanners
Davide Bilo, Luciano Guala, Stefano Leucci, Guido Proietti,

and Alessandro STraziota ........... ... .o

Towards the Recognition of Oriented Interval Graphs
Lukas P. Bachmann, Jiri Fiala, Miriam Minch, Ignaz Rutter, Peter Stumpf,

and Alexander WOIff .. .. .

Strongly Polynomial Parallel Maximum Flow Revisited

Adam Karczmarz and Pawel Pilarski ....... ... . . i

0:xv

130:1-130:23

131:1-131:20

132:1-132:23

133:1-133:19

134:1-134:23

135:1-135:14

136:1-136:18

137:1-137:17

138:1-138:20

139:1-139:19

140:1-140:18

141:1-141:16

142:1-142:14

143:1-143:17

144:1-144:13

145:1-145:18

146:1-146:16

147:1-147:16

ESA 2026



0:xvi Contents

An FPT Algorithm for Diverse Minimum s—t Cuts
Krishnan Dehaleesan, Pdal Gronas Drange, Fedor V. Fomin, Petr A. Golovach,

and Laure Morelle ... ... o 148:1-148:17
Adaptive Sampling for Minimum-Norm k-Clustering

Haripriya Pulyassary and Chaitanya SWamy . ..........c.oueeie i 149:1-149:23
Query Complexity of Hypergraph Connectivity and Learnability Using CUT
Oracles

Deeparnab Chakrabarty and Hang Liao ......... .. .. i .. 150:1-150:19

Indexing Integer Strings Using Local Difference Bounds
Daniel Gibney, Kaamil Kaka, and Sharma V. Thankachan ....................... 151:1-151:14

On the Complexity of Multipacking
Sandip Das, Sk Samim Islam, and Daniel Lokshtanov ............................ 152:1-152:23

Covering Points with Rectangular Boundaries
Madhumita Kundu, Daniel Lokshtanov, Soumi Nandi, Saket Saurabh,
and Kushal Singanporia ........ ... i 153:1-153:17

An LCA for Approximated MST in General Bounded-Degree Graphs
Reut Levi, Moti Medina, and Daniel Prigan ........... ..o, 154:1-154:19

A General Reduction from Near-Additive Emulators to Near-Exact Hopsets
Julian Aeri, Sebastian Forster, and Mara Grilnberger .......... ... ... ... ....... 155:1-155:19

The Power of the Score Sequence of a Tournament
Prantar Ghosh, Sahil Kuchlous, Shravan Mehra, and Sagnik Mukhopadhyay . ..... 156:1-156:19

Robustifying Sparse Matrix Multiplication
Karl Bringmann, Nick Fischer, and Vasileios Nakos ............................. 157:1-157:25

Online and Incremental Fractional Vertex Cover on Trees
Julia Baligdcs, Bartlomiej Bosek, Yann Disser, Andreas Emil Feldmann,
Grzegorz Gutowski, Katarzyna Kepinska, Pawel Putra,
and Anna Zych-Pawlewicz ....... .. ..o 158:1-158:15

Hardness of Multi-Agent Path Finding on Trees: A Unified Approach
Tzuika Geft .. .. 159:1-159:15

Shortest Path Map Equivalence Decompositions and Applications
Haitao Wang .. ... 160:1-160:20



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 («, 5)-Spanners.

The ESA Test-of-Time Award was given to Flavio Bonomi, Michael Mitzenmacher, Rina
Panigrahy, Sushil Singh, and George Varghese for the paper An Improved Construction for
Counting Bloom Filters published at ESA 2006.

We wish to thank all the authors who submitted papers for consideration, the invited
speakers, the members of the program committees for their hard work, and the 759 external
reviewers who assisted the program committees in the evaluation process. Special thanks go
to the organizing committee.

Information on past ESA symposia, including locations and proceedings, is maintained at
https://algo-conference.org/.

Philip Bille, Seth Pettie, and Sabine Storandt
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