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Preface

The International Symposium on Theoretical Aspects of Computer Science (STACS) confer-
ence series is an internationally leading forum for original research on theoretical aspects of
computer science. Typical areas are:

algorithms and data structures, including: design of parallel, distributed, approximation,
parameterized and randomized algorithms; analysis of algorithms and combinatorics
of data structures; computational geometry, cryptography, algorithmic learning theory,
algorithmic game theory;
automata and formal languages, including: algebraic and categorical methods, coding
theory;
complexity and computability, including: computational and structural complexity theory,
parameterized complexity, randomness in computation;
logic in computer science, including: finite model theory, database theory, semantics,
specification verification, rewriting and deduction;
current challenges, for example: natural computing, quantum computing, mobile and net
computing, computational social choice.

STACS is held alternately in France and in Germany. This year’s conference (taking place
virtually from March 16 to 19 in Saarbrücken) is the 38th in the series. Previous meetings
took place in Paris (1984), Saarbrücken (1985), Orsay (1986), Passau (1987), Bordeaux
(1988), Paderborn (1989), Rouen (1990), Hamburg (1991), Cachan (1992), Würzburg (1993),
Caen (1994), München (1995), Grenoble (1996), Lübeck (1997), Paris (1998), Trier (1999),
Lille (2000), Dresden (2001), Antibes (2002), Berlin (2003), Montpellier (2004), Stuttgart
(2005), Marseille (2006), Aachen (2007), Bordeaux (2008), Freiburg (2009), Nancy (2010),
Dortmund (2011), Paris (2012), Kiel (2013), Lyon (2014), München (2015), Orléans (2016),
Hannover (2017), Caen (2018), Berlin (2019), and Montpellier (2020).

The interest in STACS has remained at a very high level over the past years. The STACS
2021 call for papers led to 228 submissions with authors from 37 countries. Each paper
was assigned to three program committee members who, at their discretion, asked external
reviewers for reports. For the seventh time within the STACS conference series, there was
also a rebuttal period during which authors could submit remarks to the PC concerning
the reviews of their papers. In addition, STACS 2021 employed a lightweight double-blind
reviewing process for the first time: submissions should not reveal the identity of the authors
in any way. However, it was was still possible for authors to disseminate their ideas or draft
versions of their paper as they normally would, for instance by posting drafts on the web or
giving talks on their results. The committee selected 56 papers during a four-week electronic
meeting held in November and December 2020. This means an acceptance rate below 25%.
As co-chairs of the program committee, we would like to sincerely thank all its members
and the 408 external reviewers for their valuable work. In particular, there were intense and
interesting discussions inside the PC committee. The very high quality of the submissions
made the selection an extremely difficult task.

We would like to express our thanks to the three invited speakers: Peter Bürgisser
(TU Berlin, Germany), Patrice Ossona de Mendez (CAMS, Paris, France), and Lidia Tendera
(Opole University, Poland).

STACS 2020 in Montpellier was one of the last conferences that took place physically
before the lockdown happened the next week. We very much hoped that STACS 2021
would be one of the first conferences that takes place physically again, with an option of
38th International Symposium on Theoretical Aspects of Computer Science (STACS 2021).
Editors: Markus Bläser and Benjamin Monmege
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Schloss Dagstuhl – Leibniz-Zentrum für Informatik, Dagstuhl Publishing, Germany
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remote participation for participants who could not come to Saarbrücken due to the Covid-19
situation. Unfortunately, the overall Covid-19 situation got worse again in autumn and winter
and therefore, this is not possible. Therefore, STACS 2021 will happen as a virtual conference
as many other conferences before, with pre-recorded videos, short online presentations and
discussions, and online social events.

We thank the Dagstuhl team for assisting us in the publication process and the final
production of the proceedings. These proceedings contain extended abstracts of the accepted
contributions and abstracts of the invited talks and the tutorials. The authors retain their
rights and make their work available under a Creative Commons license. The proceedings
are published electronically by Schloss Dagstuhl – Leibniz-Center for Informatics within their
LIPIcs series. Finally we would like to thank Saarland University for its support.

Saarbrücken and Marseilles, March 2021 Markus Bläser and Benjamin Monmege
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Subreviewers

408 external subreviewers assisted the PC. We apologize to every subreviewer who does not
appear in this list (because his or her review was entered manually into easychair).

Mohammad Ali Abam Amir Abboud Pierre Aboulker
Duncan Adamson Peyman Afshani Jungho Ahn
Saeed Akhoondian Amiri Carme Alvarez Antonios Antoniadis
Simon Apers Sepehr Assadi Yossi Azar
Ashwinkumar Badanidiyuru Oana Balalau Sayan Bandyapadhyay
Benoit Barbot Siddharth Barman Valentin Bartier
Libor Barto Bruno Bauwens Ruben Becker
Paul Bell Thomas Bellitto Aleksandrs Belovs
Ran Ben Basat Huxley Bennett Benjamin Bergougnoux
Christoph Berkholz Siddharth Bhandari Arnab Bhattacharyya
Laurent Bienvenu Felix Biermeier Ahmad Biniaz
Achim Blumensath Greg Bodwin Adrien Boiret
Édouard Bonnet Pierre Bourhis Joshua Brakensiek
Cornelius Brand Karl Bringmann Caroline Brosse
Benjamin Merlin Bumpus Elisabet Burjons Laurine Bénéteau
Martin Böhm Michaël Cadilhac Cezar Campeanu
Florent Capelli Chiara Capresi Arnaud Carayol
Clément Carbonnel Lorenzo Carlucci Nofar Carmeli
Olivier Carton Katrin Casel Jerome Casse
Sourav Chakraborty Jérémie Chalopin T-H. Hubert Chan
Witold Charatonik Philippe Chassaing Evangelos Chatziafratis
Yun Kuen Cheung Nai-Hui Chia Rajesh Chitnis
Da-Jung Cho Keerti Choudhary Tobias Christiani
Thomas Colcombet Ágnes Cseh Murilo da Silva
Konrad K. Dabrowski Clément Dallard Victor Dalmau
Amit Daniely Bireswar Das Joel Day
Paloma de Lima Arnaud De Mesmay Mateus De Oliveira Oliveira
Martin Delacourt Argyrios Deligkas Holger Dell
Martin Dietzfelbinger Cunsheng Ding Michael Dinitz
Rod Downey Stephane Durocher Talya Eden
Eduard Eiben Hicham El-Zein Khaled Elbassioni
Ehsan Emamjomeh-Zadeh David Eppstein Kousha Etessami
Léo Exibard Yaron Fairstein Nazim Fates
Uriel Feige Moran Feldman Laurent Feuilloley
Jiri Fiala Nathanaël Fijalkow Jirka Fink
Jacob Focke Viktor Fredslund-Hansen Tom Friedetzky
Tobias Friedrich Martin Fürer Maximilien Gadouleau
Andreas Galanis Chaya Ganesh Ankit Garg
Paul Gastin Zsolt Gazdag Gilles Geeraerts
Sevag Gharibian Reza Gheissari Suprovat Ghoshal
George Giakkoupis Archontia Giannopoulou Yuval Gil
Marinus Gottschau Nicolas Grelier Benoit Groz
Tom Gur Vladimir Gusev Gregory Gutin
Stefan Göller Christopher Hahn Magnús M. Halldórsson
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Thekla Hamm Yassine Hamoudi Tero Harju
David Harris Prahladh Harsha Meng He
Marc Heinrich Benjamin Hellouin de Menibus Milan Hladík
Petr Hlineny Markus Holzer Juha Honkala
Hamed Hosseinpour Mathieu Hoyrup Jing Huang
Marcus Hutter Rupert Hölzl John Iacono
Tanmay Inamdar Davis Issac Louis Jachiet
Meena Jagadeesan Damien Jamet Rajesh Jayaram
Mark Jerrum Artur Jeż Zhengfeng Ji
Vincent Jugé Marcin Jurdzinski Dominik Kaaser
Tomas Kaiser Ida Kantor Akitoshi Kawamura
Yasushi Kawase Neeraj Kayal Alexandr Kazda
Chris Keeler Thomas Kesselheim Azadeh Khaleghi
Arindam Khan Kamyar Khodamoradi Evangelos Kipouridis
Elena Kirshanova Sándor Kisfaludi-Bak Martin Klazar
Peter Kling Dušan Knop Jakob Bæk Tejs Knudsen
Sang-Ki Ko Tomohiro Koana Yusuke Kobayashi
Petr Kolman Dennis Komm Christian Komusiewicz
Stavros Konstantinidis Bahram Kouhestani Martin Koutecky
Lukasz Kowalik Alexander Kozachinskiy Laszlo Kozma
Jan Kratochvil Stefan Kratsch Andrei Krokhin
Manfred Kufleitner Ariel Kulik Mrinal Kumar
Dietrich Kuske Antti Kuusisto O-Joung Kwon
Marvin Künnemann Pierre L’Ecuyer Arnaud Labourel
Victor Lagerkvist Michael Lampis Martin Lange
Sophie Laplante Hung Le Euiwoong Lee
Engel Lefaucheux Daniel Lemire Nathan Lhote
Jason Li Jian Li Yinan Li
Mathieu Liedloff Nutan Limaye Vincent Limouzy
Zhiheng Liu William Lochet Théodore Lopez
Anand Louis Vladimir Lysikov Christof Löding
Ramanujan M. Sridharan Hugh Macpherson Manfred Madritsch
Meena Mahajan Soumen Maity Guillaume Malod
Nikhil Mande Silviu Maniu David Manlove
Pasin Manurangsi Nicolas Markey Eric Martin
Arnaud Mary Fionn Mc Inerney Samuel McCauley
Arne Meier Paul Melotti Stefan Mengel
Neeldhara Misra Pranabendu Misra Dieter Mitsche
Takaaki Mizuki Tulasimohan Molli Mikael Monet
Benoît Monin Matthew Moore Antoine Mottet
Shay Mozes Partha Mukhopadhyay Filip Murlak
Ahad N. Zehmakan Tigran Nagapetyan Vineet Nair
Jonathan Narboni Guyslain Naves Joe Neeman
Rian Neogi Timothy Ng Valtteri Niemi
Matthias Niewerth Andrey Nikolaev Harumichi Nishimura
Reino Niskanen Thomas Nowak Krzysztof Nowicki
Pascal Ochem Joanna Ochremiak Alexander Okhotin
Karolina Okrasa Aurélien Ooms Jakub Opršal
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Sebastian Ordyniak Yota Otachi Prashant Pandey
Charles Paperman Julie Parreaux Paweł Parys
Pavel Paták Vincent Penelle Pan Peng
Anthony Perez William Pettersson Astrid Pieterse
Michał Pilipczuk Michael Pinsker Jakob Piribauer
Ilia Ponomarenko Amaury Pouly M. Praveen
Thomas Prest Gabriele Puppis Karin Quaas
Jaikumar Radhakrishnan Saladi Rahul Patrick Rall
Venkatesh Raman Michael Rao Cyrus Rashtchian
Mayank Rathee Malin Rau Liam Roditty
Ansis Rosmanis Peter Rossmanith Aviad Rubinstein
Paweł Rzążewski Prakash Saivasan Sai Sandeep
Bryce Sandlund Swagato Sanyal Ignasi Sau
Thomas Sauerwald Rosario Scatamacchia Kevin Schewior
Martin Schirneck Sylvain Schmitz Philipp Schneider
Steffen Schuldenzucker Roy Schwartz Pavel Semukhin
Pierre Senellart Maria Serna Olivier Serre
C. Seshadhri Alexander Shen Suhail Sherif
Sebastian Siebertz Florian Sikora Alexander Skopalik
Michael Skotnica Michał Skrzypczak Friedrich Slivovsky
Michiel Smid Taylor Smith Krzysztof Sornat
Andreas Spillner Joachim Spoerhase Srikanth Srinivasan
Piyush Srivastava B Srivathsan Katherine Staden
Giannos Stamoulis Rafał Stefański Frank Stephan
Manon Stipulanti Milos Stojakovic Yann Strozecki
Donald Stull C. R. Subramanian Yuichi Sudo
Warut Suksompong John Sylvester Jean-Marc Talbot
Suguru Tamaki Till Tantau Jakub Tarnawski
Sébastien Tavenas Sam Thomas Michaël Thomazo
Kevin Tian Hans Raj Tiwary Ioan Todinca
Csaba Toth Behrouz Touri Meng-Tsung Tsai
Konstantinos Tsakalidis Madhur Tulsiani Mykhaylo Tyomkyn
Duru Türkoğlu Ryuhei Uehara Pavel Valtr
André van Renssen Daniel Vaz Rahul Vaze
José Verschae Pavel Veselý Tiphaine Viard
Jan Vondrak Polina Vytnova Michael Walter
Stefan Walzer Haitao Wang Justin Ward
Kunihiro Wasa Nicole Wein Albert H. Werner
Andreas Wiese Sebastian Wild Damien Woods
Marcin Wrochna Christian Wulff-Nilsen Jan Philipp Wächter
Kuan Yang Eylon Yogev Yuichi Yoshida
Se-Young Yun Viktor Zamaraev Or Zamir
Amir Zandieh Meirav Zehavi Peter Zeman
Hang Zhou Pawel Zielinski Jakub Łącki
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