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Preface

The 22nd International Conference on Descriptional Complexity of Formal Systems
(DCFS 2020) was expected to be organized by Rudolf Freund at the TU Wien as part
of the Summer of Formal Languages 2020 in Wien, Austria, and by the International
Federation for Information Processing (IFIP) Working Group 1.02 “Descriptional
Complexity.” Unfortunately, due to development of the crisis caused by COVID-19,
the conference had to be canceled. However, in order to allow researchers in the area of
descriptional complexity to still present their recent results in some form, the DCFS
Steering Committee decided to prepare this volume, collecting papers that have been
selected by a committee after a standard review process.

Descriptional complexity is a field in computer science that deals with the size of all
kinds of objects that occur in computational models, such as Turing machines, finite
automata, grammars, splicing systems, and others. The topics of DCFS conferences are
related to all aspects of descriptional complexity and include, but are not limited to:

– Automata, grammars, languages, and other formal systems; various modes of
operations and complexity measures.

– Succinctness of description of objects, state-explosion-like phenomena.
– Circuit complexity of Boolean functions and related measures.
– Size complexity of formal systems.
– Structural complexity of formal systems.
– Trade-offs between computational models and mode of operation.
– Applications of formal systems – for instance in software and hardware testing, in

dialogue systems, in systems modeling, or in modeling natural languages – and
their complexity constraints.

– Cooperating formal systems.
– Size or structural complexity of formal systems for modeling natural languages.
– Complexity aspects related to the combinatorics of words.
– Descriptional complexity in resource-bounded or structure-bounded environments.
– Structural complexity as related to descriptional complexity.
– Frontiers between decidability and undecidability.
– Universality and reversibility.
– Nature-motivated (bio-inspired) architectures and unconventional models of

computing.
– Blum static (Kolmogorov/Chaitin) complexity, algorithmic information.

DCFS became an IFIP working conference in 2016, continuing the former Work-
shop on Descriptional Complexity of Formal Systems, which was a merger in 2002 of
two other workshops: Formal Descriptions and Software Reliability (FDSR) and
Descriptional Complexity of Automata, Grammars and Related Structures (DCAGRS).
DCAGRS was previously held in Magdeburg, Germany (1999), London, UK (2000),
and Vienna, Austria (2001). FDSR was previously held in Paderborn, Germany (1998),



Boca Raton, USA (1999), and San Jose, USA (2000). Since 2002, DCFS has been
successively held in London, Ontario, Canada (2002), Budapest, Hungary (2003),
London, Ontario, Canada (2004), Como, Italy (2005), Las Cruces, New Mexico, USA
(2006), Nový Smokovec, High Tatras, Slovakia (2007), Charlottetown, Prince Edward
Island, Canada (2008), Magdeburg, Germany (2009), Saskatoon, Canada (2010),
Gießen, Germany (2011), Braga, Portugal (2012), London, Ontario, Canada (2013),
Turku, Finland (2014), Waterloo, Ontario, Canada (2015), Bucharest, Romania (2016),
Milano, Italy (2017), Halifax, Nova Scotia, Canada (2018), and Košsice, Slovakia
(2019).

This volume contains 19 contributed papers, selected by the Selection Committee
out of a total of 31 submissions, by a total of 54 authors from 17 countries (61.3%
acceptance rate). The selection was done on the basis of three reviews per submission,
with the exception of a few papers for which we received only two reviews. The
selection process was carried out by taking into account originality, quality, signifi-
cance, pertinence with DCFS topics, and presentation. We thank all authors who
submitted their works for consideration in this volume. We wish to thank all Selection
Committee members and external reviewers for their competent and timely handling
of the submissions. The scientific level of the volume is guaranteed by their hard work.

During the selection process, we used the EasyChair conference management sys-
tem, which provided excellent support. We wish to thank the editorial team at Springer,
for the efficient production of this volume.

Unfortunately, the conference could not take place this year. Anyway, we hope that
this volume will be of inspiration for new research and cooperations. We really hope to
restart our series of conferences very soon, hopefully in 2021, when DCFS is planned
to take place in Seoul, South Korea.

October 2020 Galina Jirásková
Giovanni Pighizzini

vi Preface



Organization

Steering Committee

Cezar Câmpeanu University of Prince Edward Island, Canada
Erzsébet Csuhaj-Varjú Eötvös Loránd University, Hungary
Stavros Konstantinidis Saint Mary's University, Canada
Martin Kutrib (Chair) Justus Liebig University, Germany
Giovanni Pighizzini University of Milan, Italy
Rogério Reis University of Porto, Portugal

Selection Committee

Cezar Cámpeanu University of Prince Edward Island, Canada
Pawel Gawrychowski University of Wrocław, Poland
Dora Giammarresi University of Rome Tor Vergata, Italy
Galina Jirásková (Co-chair) Slovak Academy of Sciences, Slovakia
Martin Kutrib Justus Liebig University, Germany
Florin Manea University of Göttingen, Germany
František Mráz Charles University, Czech Republic
Dana Pardubská Comenius University, Slovakia
Andrei Pǎun University of Bucharest, Romania
Giovanni Pighizzini

(Co-chair)
University of Milan, Italy

Rogério Reis University of Porto, Portugal
Michel Rigo University of Liège, Belgium
Marinella Sciortino University of Palermo, Italy
Shinnosuke Seki The University of Electro-Communications, Japan
Klaus Sutner Carnegie Mellon University, USA
Bianca Truthe Justus Liebig University, Germany
György Vaszil University of Debrecen, Hungary

Additional Reviewers

Broda, Sabine
Catalano, Costanza
Charlier, Émilie
Cisternino, Célia
Day, Joel
Fleischmann, Pamela
Giannakis, Konstantinos
Holzer, Markus

Jajcayova, Tatiana
Janczewski, Wojciech
Kapoutsis, Christos
Kari, Jarkko
Kostolányi, Peter
Lejeune, Marie
Leroy, Julien
Loff, Bruno



Machiavelo, António
Madonia, Maria
Malcher, Andreas
Marsault, Victor
Massuir, Adeline
Mercaş, Robert
Mereghetti, Carlo
Mitrana, Victor
Monmege, Benjamin
Moreira, Nelma
Peltomäki, Jarkko

Pokorski, Karol
Prigioniero, Luca
Průša, Daniel
Rampersad, Narad
Salomaa, Kai
Schmid, Markus L.
Selmi, Carla
Volkov, Mikhail
Yakaryılmaz, Abuzer
Yamakami, Tomoyuki

viii Organization



Contents

Mutually Accepting Capacitated Automata . . . . . . . . . . . . . . . . . . . . . . . . . 1
Ravid Alon and Orna Kupferman

Bad Pictures: Some Structural Properties Related to Overlaps . . . . . . . . . . . . 13
Marcella Anselmo, Dora Giammarresi, Maria Madonia,
and Carla Selmi

Regular Expression Length via Arithmetic Formula Complexity . . . . . . . . . . 26
Ehud Cseresnyes and Hannes Seiwert

Crisp-Determinization of Weighted Tree Automata over Additively Locally
Finite and Past-Finite Monotonic Strong Bimonoids Is Decidable . . . . . . . . . 39

Manfred Droste, Zoltán Fülöp, Dávid Kószó, and Heiko Vogler

On the Power of Generalized Forbidding Insertion-Deletion Systems . . . . . . . 52
Henning Fernau, Lakshmanan Kuppusamy, and Indhumathi Raman

State Complexity Bounds for the Commutative Closure of Group
Languages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

Stefan Hoffmann

Multiple Concatenation and State Complexity (Extended Abstract) . . . . . . . . 78
Jozef Jirásek and Galina Jirásková

Combining Limited Parallelism and Nondeterminism in Alternating Finite
Automata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

Chris Keeler and Kai Salomaa

Longer Shortest Strings in Two-Way Finite Automata . . . . . . . . . . . . . . . . . 104
Stanislav Krymski and Alexander Okhotin

Iterated Uniform Finite-State Transducers: Descriptional Complexity
of Nondeterminism and Two-Way Motion . . . . . . . . . . . . . . . . . . . . . . . . . 117

Martin Kutrib, Andreas Malcher, Carlo Mereghetti,
and Beatrice Palano

Descriptional Complexity of Winning Sets of Regular Languages . . . . . . . . . 130
Pierre Marcus and Ilkka Törmä

State Complexity of GF(2)-inverse and GF(2)-star on Binary Languages . . . . 142
Alexander Okhotin and Elizaveta Sazhneva



Complexity of Two-Dimensional Rank-Reducing Grammars. . . . . . . . . . . . . 155
Daniel Průša

Palindromic Length of Words with Many Periodic Palindromes . . . . . . . . . . 167
Josef Rukavicka

Operational Complexity of Straight Line Programs for Regular Languages . . . 180
Hannes Seiwert

Classifying x-Regular Aperiodic k-Partitions . . . . . . . . . . . . . . . . . . . . . . . 193
Victor Selivanov

Recognition and Complexity Results for Projection Languages
of Two-Dimensional Automata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

Taylor J. Smith and Kai Salomaa

On the Generative Power of Quasiperiods . . . . . . . . . . . . . . . . . . . . . . . . . 219
Ludwig Staiger

Insertion-Deletion with Substitutions II . . . . . . . . . . . . . . . . . . . . . . . . . . . 231
Martin Vu and Henning Fernau

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245

x Contents


	Preface
	Organization
	Contents



