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Preface

This volume contains the contributions of the 12th Conference on Intelligent Computer
Mathematics, CICM 2019. The CICM conference is dedicated to promoting the
advancement of machine-supported reasoning, computation, and knowledge manage-
ment in science, technology, engineering, and mathematics. This year CICM took place
in Prague, Czech Republic, during July 8-12, 2019, and was hosted at the Czech
Institute of Informatics, Robotics, and Cybernetics (CIIRC) of the Czech Technical
University in Prague (CTU). The CICM conference series is the combination of several
events that were previously held separately: the Symposium on the Integration of
Symbolic Computation and Mechanized Reasoning, the International Conference on
Mathematical Knowledge Management, and the Digital Mathematics Library
Conference.

CICM has been held annually as a joint meeting since 2008. Previous meetings took
place in Birmingham (UK, 2008), Grand Bend (Canada, 2009), Paris (France, 2010),
Bertinoro (Italy, 2011), Bremen (Germany, 2012), Bath (UK, 2013), Coimbra (Por-
tugal, 2014), Washington DC (USA, 2015), Biatystok (Poland, 2016), Edinburgh (UK,
2017), and Linz (Austria, 2018).

This year CICM consisted of three tracks:

e Mathematical Knowledge Management (MKM) is an interdisciplinary research area
aiming at the development of innovative and ever more sophisticated ways of
managing mathematical knowledge. MKM brings together and serves several
communities dealing with mathematical knowledge, foremost mathematicians,
computer scientists, engineers, librarians, educators, students, and publishers.

e Calculemus is dedicated to the integration of computer algebra systems and systems
for mechanized reasoning such as interactive proof assistants and automated the-
orem provers.

e Systems and Projects: Orthogonally, the Systems and Projects track called for
descriptions of digital resources, such as data and systems, and of projects, whether
old, current, or new, as well as survey papers covering any topics of relevance to the
CICM community.

The Program Committee (PC) accepted 19 paper out of 41 formal submissions.
Each submission was refereed by at least three PC members or external reviewers
appointed by the PC members. The reviewing was done in a single-blind manner, and
included a response period, in which authors could answer and clarify the points raised
by the reviews. In one case, an open-ended shepherding phase was used, during which
the authors were allowed to improve their paper under the guidance of a designated PC
member. For the preparation of these proceedings and for the general conference and
discussion management, we used Andrei Voronkov’s EasyChair conference manage-
ment system.
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The PC was chaired by the editors of the volume. Cezary Kaliszyk served as the
general PC chair. Edwin Brady, Andrea Kohlhase, and Claudio Sacerdoti Coen served
as track chairs of the Calculemus, MKM, and Systems and Projects tracks, respectively.
Dennis Miiller was the doctoral program chair.

The conference issued a call for workshops and tutorials, of which five proposals
were approved:

e OpenMath 2019 - the 30th OpenMath Workshop organized by James Davenport
and Michael Kohlhase

e LML 2019 - the Large Mathematics Libraries Workshop organized by William
Farmer and Dennis Miiller

e FMM 2019 - the 4th Workshop on Formal Mathematics for Mathematicians
organized by Karol Pak

e FVPS 2019 - the Second Workshop on Formal Verification of Physical Systems
organized by Sofiene Tahar, Osman Hasan, and Umair Siddique

e EMML 2019 - a tutorial on Exploring the Mizar Mathematical Library organized by
Adam Naumowicz, Artur Kornilowicz, and Adam Grabowski

The workshop programs were managed independently by the respective organizers.

Furthermore, this year’s CICM featured a doctoral program, which provided a
forum for PhD students to present their research and advice from senior research
members of the community serving as mentors. Finally, CICM also solicited other
contributions including work-in-progress papers, demos, posters, and tutorials. These
informal contributions are not a part of this volume.

In addition to the presentation of the accepted papers, CICM 2019 had three invited
presentations. Makarius Wenzel gave an invited talk accompanied by a full paper on
“Interaction with Formal Mathematical Documents in Isabelle/PIDE”:

Isabelle/PIDE has emerged over more than 10 years as the standard Prover IDE to support

interactive theorem proving in Isabelle, with numerous applications in the Archive of Formal

Proofs (AFP). More recently, the scope of PIDE applications has widened toward languages

that are not connected to logic and proof in Isabelle, but taken from a broader repertoire of

mathematics on the computer. The present paper provides an overview of the current status

of the PIDE project and its underlying document model, with built-in support for parallel

evaluation and asynchronous interaction. There is also some discussion of original aims and

approaches, successes and failures, later changes to the plan, and ideas for the future.

Henry Prakken gave an invited talk on: “Al Models of Argumentation and Some
Applications to Mathematics”:

Argumentation is the process of supporting claims with grounds and of defending the thus

constructed arguments against criticism. Al researchers have for more than 30 years studied the

formal and computational modelling of argumentation. This has resulted in increased under-

standing of argumentation and in computer tools for supporting human argumentation or

performing artificial argumentation.

At first sight, the rigor of mathematical thinking would be far from the “messy” world of
argumentation. However, inspired by Polya’s and Lakatos’s groundbreaking studies of the
practice of mathematical proof, quite a few scholars have studied “mathematics in action” as a
form of argumentation. Some of that work employs formal and computational tools from Al In
this talk I will first give an overview of the formal and computational study of argumentation in
Al and I will then discuss several applications to mathematical modelling and proof.
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Sylvain Corlay gave an invited talk: “Jupyter: From IPython to the Lingua Franca of
Scientific Computing”:
Since its creation in 2011, the Jupyter notebook has exploded in popularity, with a user base
growing from thousands to millions. Beyond notebooks, Jupyter is, in fact, a large collection of
tools meant to facilitate workflows of researchers from the exploratory analysis to the com-
munication of their results. In this talk, we will present the main components of the ecosystem,
from JupyterLab to the interactive widgets, including Binder and JupyterHub. We will show
how they work together to enable the variety of use-cases for which Jupyter is used today.
Then, we will try to show where the project is going in the next few months, and present the
latest updates on dashboarding tools, data visualization libraries, and new language backends.

Many people contributed to making CICM 2019 a success. We are grateful to the
organizers at CIIRC, notably Jan Jakubtiv, Martin Suda, and Josef Urban for their
support in the local organization of the meeting. We thank Serge Autexier for the
publicity work. We thank all the authors of the submitted papers, participants to the
conference, invited speakers, workshop organizers, and tutorial speakers.

May 2019 Cezary Kaliszyk
Edwin Brady

Andrea Kohlhase

Claudio Sacerdoti Coen
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