37th Annual Symposium on
Combinatorial Pattern Matching

CPM 2026, June 15-17, 2026, Copenhagen, Denmark

Edited by
Philip Bille
Nicola Prezza

\\v LIPICS

LIPlcs — Vol. 369 - CPM 2026 www.dagstuhl.de/lipics



Editors

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

Nicola Prezza
DAIS, Ca’ Foscari University of Venice, Italy
nicola.prezza@unive.it

ACM Classification 2012

Theory of computation — Algorithm design techniques; Theory of computation — Data compression;
Theory of Computation — Design and analysis of algorithms; Theory of computation — Fixed parameter
tractability; Theory of computation — Parameterized complexity and exact algorithms; Theory of
computation — Pattern matching; Theory of computation — Problems, reductions and completeness;
Theory of computation — Sorting and searching; Theory of computation — Theory and algorithms for
application domains; Mathematics of computing — Discrete mathematics; Mathematics of computing —
Combinatorics on words; Mathematics of computing — Combinatoric problems; Applied computing —
Computational biology

ISBN 978-3-95977-420-8

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/978-3-95977-420-8.

Publication date
June, 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.CPM.2026.0

ISBN 978-3-95977-420-8 ISSN 1868-8969 https://www.dagstuhl.de/lipics


https://orcid.org/0000-0002-1120-5154
mailto:phbi@dtu.dk
https://orcid.org/0000-0003-3553-4953
mailto:nicola.prezza@unive.it
https://www.dagstuhl.de/dagpub/978-3-95977-420-8
https://www.dagstuhl.de/dagpub/978-3-95977-420-8
https://portal.dnb.de
https://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.4230/LIPIcs.CPM.2026.0
https://www.dagstuhl.de/dagpub/978-3-95977-420-8
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 — 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

CPM 2026


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




Dedicated to Michael O. Rabin 1931 — 2026.






Contents

Preface
Philip Bille and Nicola Prezza ............ ..o, 0:xi

In Memoriam — Prof. Michael O. Rabin
AMIhood AMVIT . .o 0:xiii

Program Committee

................................................................................. 0:xv
List of External Reviewers
................................................................................. 0:xvii

Papers
Hamming Distance Oracles

Itai Boneh, Dvir Fried, Shay Golan, Matan Kraus, and Ely Porat ................ 1:1-1:12
Near-Real-Time Solutions for Online String Problems

Dominik Képpl and Gregory Kucherov ....... ... . .. 2:1-2:17
Computing k-mers in Graphs

Jarno N. Alanko and Mdximo Pérez-Lopez ............c.cciiiiiiiiiiiiiiiniiniin.. 3:1-3:17
Compact Representation of Maximal Palindromes

Takuya Mieno . ... ... e 4:1-4:12
Efficient Grammar Compression via RLZ-Based RePair

Rahul Varki, Travis Gagie, and Christina Boucher ........... ... ... 5:1-5:15
Improved Bounds on the Maximum Number of Distinct Squares in Circular Words

Panagiotis Charalampopoulos, Manal Mohamed, Jakub Radoszewski,

Wojciech Rytter, Tomasz Walen, and Wiktor Zuba ........ ... ... ... . ... ...... 6:1-6:12
Optimal Structure for Prefix-Substring Queries

Pawel Gawrychowski, Florin Manea, and Jonas Richardsen ...................... 7:1-7:20
Constant Multiplicative Sensitivity on the CDAWGs

Rikuya Hamai, Hiroto Fujimaru, and Shunsuke Inenaga ......................... 8:1-8:17
Indexing and Encoding Arrays for Element Distinctness Queries

Johannes Fischer and Filippo Lari ..........c.. o 9:1-9:17
R-Enum Revisited: Speedup and Extension for Context-Sensitive Repeats and
Net Frequencies

Kotaro Kimura and Tomohiro I ......... .. . . . . . i 10:1-10:14
Matching Regular-Typed Pattern Languages: Quadratic-Time Algorithms

Yuya Uezalo . ... ... o 11:1-11:20
Maximizing Diversity in (Near-)Median String Selection

Diptarka Chakraborty, Rudrayan Kundu, Nidhi Purohit, and

Aravinda Kanchana Ruwanpathirana .......... .. .. . .0 i, 12:1-12:15

37th Annual Symposium on Combinatorial Pattern Matching (CPM 2026).
Editors: Philip Bille and Nicola Prezza

\\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

Totally Unclustered BWT Images of Any Length over Non-Binary Alphabets
Gabriele Fici, Estéban Gabory, Giuseppe Romana, and Marinella Sciortino

Hardness Results on Characteristics for Elastic-Degenerate Strings
Dominik Koppl and Jannik OIbTich ...........coiiiiii ..

Improved Approximation Ratios for the Shortest Common Superstring Problem
with Reverse Complements
Ryosuke Yamano and Tetsuo Shibuya ........ ... ... ..

Merging RLBWTs Adaptively

Travis GAGie . .........o.oou e e

Sensitivity of Repetitiveness Measures to String Reversal
Hideo Bannai, Yuto Fujie, Peaker Guo, Shunsuke Inenaga, Yuto Nakashima,
Stmon J. Puglisi, and Cristian Urbing ..............c.oiiiiiiiiiininien..

On Time-Memory Tradeoffs for Maximal Palindromes with Wildcards and
k-Mismatches
Amihood Amir, Ayelet Butman, Michael Itzhaki, and Dina Sokol ...........

Asymmetric Streaming Approximate Pattern Matching
Wojciech Janczewski and Tatiana Starikovskaya ............. .. ... ... ...

Longest Common Extension of a Dynamic String in Parallel Constant Time
Daniel Alexander AIDErt ... ... i

A Bitwise Approach to SCER Matching in Indeterminate Strings
Simone Faro, Dominik Képpl, Thierry Lecroq, and Francesco Pio Marino ..

Optimal-Time Mapping in Run-Length Compressed PBWT
Paola Bonizzoni, Davide Cozzi, and Younan Gao ..........................

Improved Bounds on the Sum of Exponents of Runs in a String
Arkadiusz Czarkowski . ........ o

On Occurrence-Preserving Morphisms
Kaisei Kishi, Peaker Guo, Cristian Urbina, and Hideo Bannai .............

Compressed Index with Construction in Compressed Space
Dmitry Kosolobov ........ ...

The Communication Complexity of Pattern Matching with Edits Revisited
Tomasz Kociumaka, Jakob Nogler, and Philip Wellnitz .....................

Exploring the Gap Between LCS and LCStr

Shay Golan, Matan Kraus, Ely Porat, and B. Riva Shalom .................

Periodicity Property Testing on Strings with Wildcards
Carl Barton, Panagiotis Charalampopoulos, Taha El Ghazi, Jonas Ellert,
Oded Lachish, and Tatiana Starikovskaya .......... ... i

The TAG Array of a Multiple Sequence Alignment
Jannik Olbrich and Enno Ohlebusch .......... ... . . .. i,

Constructing Suffixient Arrays Revisited

Paola Bonizzoni, Younan Gao, and Brian Riccardi .........................

...... 13:1-13:17

...... 14:1-14:25

...... 15:1-15:11

...... 16:1-16:15

...... 17:1-17:18

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

...... 19:1-19:15

...... 20:1-20:21

...... 21:1-21:17

...... 22:1-22:18

...... 23:1-23:18

...... 24:1-24:16

...... 25:1-25:24

...... 26:1-26:15

...... 27:1-27:21

...... 28:1-28:18

...... 29:1-29:14

...... 30:1-30:18



Contents 0:ix

On the Smallest Size of Internal Collage Systems
Soichiro Migita, Kyotaro Uehata, and Tomohiro I .......... ... ... .ccciiiiii... 31:1-31:14

Balancing Two-Dimensional Straight-Line Programs
Itai Boneh, Estéban Gabory, Pawel Gawrychowski, and Adam Gorkiewicz ........ 32:1-32:20

The Smallest String Attractors of Fibonacci and Period-Doubling Words
Mutsunori Banbara, Hideo Bannai, Peaker Guo, Dominik Képpl,
Takuya Mieno, and Yoshio Okamoto .......... ... i, 33:1-33:21

LZBE: An LZ-Style Compressor Supporting O(logn)-Time Random Access
Hiroki Shibata, Yuto Nakashima, Yutaro Yamaguchi, and Shunsuke Inenaga ...... 34:1-34:18

Efficient Index for Square Pattern Matching
Po-Chun Chen, Che-Wei Tsao, Wing-Kai Hon, and Dominik Koppl .............. 35:1-35:12

Set Parameterized Matching via Multi-Layer Hashing
Moshe Lewenstein and Ely Porat ......... ... .. i, 36:1-36:18

CPM 2026






Preface

The Annual Symposium on Combinatorial Pattern Matching (CPM) now has over 35 years of
tradition and is considered the leading conference for the community working on Stringology.
The objective of the annual CPM meetings is to provide an international forum for research
in combinatorial pattern matching and related applications, such as computational biology,
data compression and data mining, coding, information retrieval, natural language processing,
and image processing (i.e., 2D strings).

This volume contains the papers presented at the 36th Annual Symposium on Combinat-
orial Pattern Matching (CPM 2026) held on June 15-17, 2026 in Copenhagen, Denmark.
The conference program includes 36 contributed papers and two invited talks, by

Solon Pissis (Cyprus Institute, Cyprus),
Oren Weimann (University of Haifa, Israel).

The papers accepted for CPM 2026 were selected from 68 submissions, corresponding
to an acceptance ratio of 53%. For the second time, the submissions were selected in two
rounds. Both rounds had nearly the same acceptance rate. We thank the members of the
program committee and all the additional external subreviewers, who are listed below, for
their hard, invaluable, and collaborative effort that resulted in an excellent scientific program.
We also thank the CPM steering committee for their support and advice. We thank the
CPM 2026 organizing committee members.

The CPM 2026 conference was co-located with the Scandinavian Symposium on Algorithm
Theory (SWAT 2026), June 17-19, and the Symposium on Experimental Algorithms (SEA
2026), June 22-24. A summer school on string algorithms was organized at the nearby
Technical University of Denmark, June 13-14.

The Annual Symposium on Combinatorial Pattern Matching started in 1990, and has
since then taken place every year. Previous CPM meetings were held in Paris, London (UK),
Tucson, Padova, Asilomar, Helsinki, Laguna Beach, Aarhus, Piscataway, Warwick, Montreal,
Jerusalem, Fukuoka, Morelia, Istanbul, Jeju, Barcelona, London (Ontario, Canada), Pisa,
Lille, New York, Palermo, Helsinki, Bad Herrenalb, Moscow, Ischia, Tel Aviv, Warsaw,
Qingdao, Pisa, Copenhagen (on-line), Wroclaw, Prague, Marne-la-Vallée, and Milano. From
1992 to 2015, all proceedings were published in the LNCS (Lecture Notes in Computer
Science) series. Since 2016, the CPM proceedings have appeared in the LIPIcs (Leibniz
International Proceedings in Informatics) series, as volume 54 (CPM 2016), 78 (CPM 2017),
105 (CPM 2018), 128 (CPM 2019), 161 (CPM 2020), 191 (CPM 2021), 223 (CPM 2022),
259 (CPM 2023), 296 (CPM 2024), and 331 (CPM 2025). The entire submission and review
process was carried out using the EasyChair conference system.

Philip Bille and Nicola Prezza
CPM 2026 Program Committee Chairs
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In Memoriam — Prof. Michael O. Rabin
(by Amihood Amir)

On April 14, 2026, one of the founders and pioneers of Computer Science, Michael O. Rabin,
passed away at the age of 94.

Michael Oser Rabin was born on Sept.1 1931 in Breslau, in what was then Germany. His
father, who was a Rabbi, and his mother, a children’s author, decided to move to Israel in
1935, thus saving the family from the horrors of the holocaust. At a young age, Michael
decided to be a bacteriologist, but when he was 11, he discovered Mathematics. His teacher
was Prof. Elisha Netanyahu, whom he credited for stoking his enthusiasm for Mathematics.
Rabin finished High School at 16 and was about to enroll in the university when the Israeli
War of Independence started. He enrolled in the army and served in artillery. At this time,
he read Fraenkel’s groundbreaking work on axiomatic set theory. In 1950, he was accepted
as a master’s student by Fraenkel, and his thesis solved an open problem of Emmy Noether
in Ring Theory.

At that time, he was enchanted by Alan Turing’s work and went to Princeton to do his
Ph.D. under Alonzo Church. In his Ph.D., he proved the undecidability of certain problems
in group theory. Toward the end of his Ph.D., he attended a summer school at IBM, where
Kurt Goédel recruited him to be his assistant at the Princeton Institute for Advanced Studies.
In 1959, Rabin met Dana Scott, and they collaborated on their paper “Finite Automata
and Their Decision Problems,” which defined nondeterministic automata and established a
rigorous theory for finite state machines. Scott and Rabin won the Turing Award in 1976 for
that paper.

Subsequently, Rabin pioneered work in Complexity Theory, including the recursive
function hierarchy and tree automata, probabilistic computation, distributed computing,
cryptography, and zero-knowledge.

Michael Rabin had a profound effect on Stringology as well. The 1987 paper Efficient
Randomized Pattern Matching Algorithms, co-authored with Richard Karp, introduced the
rolling hash method, which has been used and cited in close to 3000 papers in our field.
In addition, Michael Rabin is the academic ancestor of many researchers in the field of
Stringology — he was the Ph.D. advisor of Yonatan Aumann, and of D.M. Gabbay (who was
the Ph.D. advisor of Amihood Amir).

In addition to the Turing Award, Rabin received the Rothschild prize, the E.M.E.T. prize,
the Israel prize, and the Dan David prize. He was a member of the Israel National Academy
of Science, the United States National Academy of Sciences, the American Philosophical
Society, f the American Academy of Arts and Sciences, the French Academy of Sciences, and
a foreign member of the Royal Society.

His passing marks the twilight of the era of the founding fathers of Computer Science.
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