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Algebra is beautiful. It is so beautiful that many people forget
that algebra can be very useful as well.

R. Lidl, G. Pilz, Applied abstract algebra, Springer, 1998
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Conference series

Algebra without Borders
First edition

Mathematics (namely Algebra) is as much part of our cultural heritage as art, literature, and
music.

Mathematics is the source of timeless profound knowledge, which goes to the heart of all
matter and unites us across cultures, continents, and centuries.

E. Frenkel, Love and Math: The heart of Hidden Reality, Basic Books,
2013, ISBN-13: 978-0-465-05074-1

CLASSICAL & CONSTRUCTIVE SEMIGROUPS AND
APPLICATIONS, ACaCS 2021

Preface

"Algebra is beautiful. It is so beautiful that many people forget that algebra can be very useful
as well". [R. Lidl, G. Pilz, Applied abstract algebra, Springer, 1998].

Inherited from algebraic structures, the capability and flexibility of semigroups from the point
of view of modeling and solving problems in extremely diverse situations have been already
wellknown. Interesting new algebraic ideas also arise with many applications and connections
to other areas of mathematics, natural sciences, engineering and life sciences.

As the first in a series of conferences “CLASSICAL & CONSTRUCTIVE SEMIGROUPS
AND APPLICATIONS “ACaCS 2021 aims to blend all these aspects together in order to give
an opportunity to mathematicians and all those from other sciences who deal with algebraic
structures to experience both semigroup theory and its numerous applications.

The path towards this conference started from our meeting at a conference in 2019 in
Sweden where we discussed and developed a plan for a series of conferences on
Algebras without Borders. The first edition of this series was scheduled for August 2020, but
was unfortunately postponed to these dates of September 2021 due to the awful
COVID-19 pandemic. In meantime, we organized a webinar on MATHEMATICS FOR
HUMAN FLOURISHING INTHE TIME OF COVID-19 AND POST
COVID-19, 21 October 2020: http://camfmen.masfak.ni.ac.rs/Webinar_Covid.html,
an international scientific conference on MATHEMATICS FOR SOCIAL SCIENCES AND
ARTS - ALGEBRAIC MODELING, MS?A2M 2021, 24-26 of May 2021, in collaboration
with Professor Philippa Pattison from Australia and Professor Dragana Martinovic from
Canada: http://mathsocart.masfak.ni.ac.rs/, and an international conference on
CLASSICAL and CONSTRUCTIVE NONASSOCIATIVE ALGEBRAIC STRUCTURES:
FOUNDATIONS AND APPLICATIONS, CaCNAS:FA 2021, 30 of June-2 of July 2021 in
collaboration with Professor Mujahid Abbas and Professor Madad Khan from Pakistan: http://
cacnas.masfak.ni.ac.rs/.


http://camfmen.masfak.ni.ac.rs/Webinar_Covid.html
http://mathsocart.masfak.ni.ac.rs/
http://cacnas.masfak.ni.ac.rs/

The current ACaCS 21 conference is organized by higher education institutions from Europe
(Center of Applied Mathematics of the Faculty of Mechanical Engineering Ni§, CAM-FMEN,
Serbia: http://camfmen.masfak.ni.ac.rs/), and Africa (International Chair in Mathematical
Physics ans Applications (ICMPA-UNESCO Chair), University of Abomey-Calavi, Benin:
http://www.cipma.net/). It gathers the world’s leading scientists in semigroups and
mathematics (more precisely in algebra), and showcases the participation of prominent invited
experts interested in applications of these fields. The participants come from around 35
different countries from all continents.

The conference ACaCS 2021 will take place in Ni§, Serbia, at the Faculty of Mechanical
Engineering, 6-8 of September.

In addition to a General Session dedicated to semigroup theory (with classical or intuitionistic
logic as the background, which will go on in the first part of every conference day), the
conference comprises a set of main colloquiums chaired by leading scientists as described on
the website: http://acacs2020.masfak.ni.ac.rs/About_Conference.html

The general session and the colloquiums will focus on recent developments in semigroups and
other basic algebraic structures as well as on some of their potential applications in other fields.

There will also be an opportunity for participants to present short talks. Research students are
particularly encouraged to attend the conference.

The General session presenters’ abstracts and BIOs are grouped in alphabetical order. Then
follow three colloquiums with their speakers. We are thankful for their inspiring talks and
contributions to this conference.

Let us finish paraphrasing E. Frenkel in his citation, which we took as the moto of our Algebra
without borders series: Algebra (like mathematics) is as much part of our cultural heritage as
art, literature, and music. Algebra is the source of timeless profound knowledge, which goes
to the heart of all matter and unites us across cultures, continents, and centuries.

September 2021,
The organizers


http://camfmen.masfak.ni.ac.rs/
http://www.cipma.net/
http://acacs2020.masfak.ni.ac.rs/About_Conference.html

Organizers



Melanija Mitrovi¢ is a full professor at the Department of Mathematics
and Informatics of the Faculty of Mechanical Engineering, University of
Ni§. She has received her BSc and MSc degrees at the Faculty of
Philosophy, University of Ni§, and her PhD degree at the Faculty of
Mathematics and Sciences, University of Nis, in 2000. She is lecturing at all
three levels of higher education in Serbia, as well as abroad. She is a
member of the Faculty Council since 2015, Quality Board, Committee for
the Student Evaluation of Educational Quality (2009- 2015), Deputy
Vicehead of the Department of Mathematics and Informatics (2005-2010).
She is visiting professor at Malardalen University, (Sweden), Bar- Ilan
University, (Israel), TU Wien, (Austria), UTAD, (Portugal), University of
Minho, (Portugal), Politecnico, (Italy). She works in the field of algebra and
its applications to engineering. She is the head of the Center of Applied
Mathematics of the Faculty of Mechanical Engineering Ni§, CAM-FMEN
(http://camfmen.masfak.ni.ac.rs), around which, among other activities, she
develops an interdisciplinary research group investigating applications of
algebraic structures to problems in engineering science. She is a member of
the Serbian Mathematical Society and Board of the Serbian Society of
Logic. Major lines of her research, professional work and expertise are in
basic classical and constructive algebraic structures, especially within areas
of semigroup and semiring theory, Witt and Virasoro algebras, groups and
representations. Her innovating work within the theory of constructive
semigroups with apartness positions her among the pioners of the
constructive algebra in Serbia. Outside of Serbia, she is recognized as the
mother of the novel theory of constructive semigroups with apartness,
considered as a new algebraic theory. It is worth pointing out that the
definition of semigroups with apartness is taken and modified from artificial
intelligence area, which, in turn, makes Professor Mitrovic‘s most recent
research interests focus, beside growing the theory, on possible applications
in real life. She published her works in renowned outstanding international
journals. She refereed for renowned journals in mathematics. She is invited
as plenary speakers at highly ranking international conferences in a regular
basis to communicate about her research results. She often acts as the chair
of organizing committees and a program committee member of prestigious
international conferences. For example, she was member of the Program
Committee and reviewer of the conferences organized by: University of
Auckland (“Developments in Language Theory), University of Dijon
(“Discrete Mathematics and Theoretical Computer Science®), University of
Novi Sad. She was the chair of the Organizing Committee and member of
the Program Committee of the Workshop “Theoretical Computer Science —
from Foundation to Applications®, TCS-FP 2009; as well as “Constructive
Mathematics: Foundations and Practice®, CMFP 2013 — both organized at
the Faculty of Mechanical Engineering, University of Nis. In connection
with the CMFP 2013, organization, she got IMU/CDC Support (Conference
Grant Support), as the first Serbian mathematical conference ever
cofinanced by IMU (International Mathematical Union, Berlin). In addition,
CM:FP 2013 was the first conference on constructive mathematics
(mathematics with intuitionistic logic) organized at the Western Balkan
region. She is a guest speaker at leading universities worldwide. She serves
as an international jury member for doctoral theses. She is author of a well-
known scientific monograph, at national level, on semigroup theory. Her
works in the field of algebra so far has made a significant contribution to its
development, which is reflected in the expansion of existing knowledge
(classical semigroup theory and semiring theory) and in the establishment
of completely new theory of constructive semigroups with apartness. She
received the Award Povelja of the Faculty of Mechanical Engineering Ni§
in 2019 for her permanent work connected to the promotion of the faculty
and University of Nis algebraic group.

(http://camfmen.masfak.ni.ac.rs/CV/CV_Melanija_Mitrovic.pdf)


http://camfmen.masfak.ni.ac.rs/

Dr. Sc in 1992 from catholic University of Louvain in Belgium, Mahouton
Norbert Hounkonnou is a full Professor of Mathematics and Physics at the
University of Abomey-Calavi, Benin Republic. His works deal with noncommutative
and nonlinear mathematics including differential equations, operator theory,
coherent states, quantization techniques, orthogonal polynomials, special functions,
graph theory, nonassociative algebras, nonlinear systems, noncommutative field
theories and geometric methods in Physics. He authored and reviewed books.
Further, he refereed and served as an associate editor for renowned journals in
mathematics and mathematical physics. He published over 200 main research papers
in outstanding 1SlI-ranked peer reviewed journals and international conference
proceedings in the fields of mathematics and mathematical physics. He is a visiting
professor at African, Asian, European and North American Universities.
Together with his peers at the international level, he founded the International
Chair in Mathematical Physics and Applications (ICMPA -UNESCO Chair) of
the University of Abomey-Calavi where he created multiuniversity —master
degree and PhD programmes in mathematics with connections, motivations or
applications to physics, and in physics with important relations to mathematics. The
best African students from over 13 French and English speaking countries are
selected to follow these graduate programs, which attract prominent and leading
mathematicians and mathematical physicists worldwide who come to give lectures
and supervise student’s research, what has substantially increased international
collaboration with ~ African, Asian, American, European and Indian
mathematicians. The ICMPA-UNESCO Chair presently hosts the international
conference and school series on Contemporary Problems in Mathematical
Physics, which are held every two years and each year since 1999 and 2005,
respectively. These activities have led to a significant network of researchers
connected with the ICMPA-UNESCO Chair, that benefits from the resources
available in mathematics and mathematical physics in Africa. Professor
Hounkonnou supervised 34 PhD and 38 M. Sc. students from various countries
including Belgium, Benin, Burkina-Faso, Burundi, Cameroun, Democratic Republic
of Congo, Niger, Nigeria, Senegal, Togo, Zambia, etc. Professor Hounkonnou was
awarded a series of recognitions for the excellency of his work such as the Prize of
the Third World Academy of Sciences (TWAS) in 1996, the Tokyo University of
Science President Award in 2015, and the 2016 World Academy of Sciences C. N.
R. Rao Prize for Scientific Research "for his incisive work on noncommutative and
nonlinear mathematics and his contributions to world-class mathematics
education ". He was a member of UNESCO Scientific Board for International Basic
Sciences Programme (IBSP), NANUM 2014 Award Committee Member of the
International Congress of Mathematicians (ICM 2014) as reviewer for region Africa,
and member of the InterAcademy Partnership working group on Harnessing
Science, Engineering and Medicine to Address Africa’s Challenges. He is TWAS
research Professor in Zambia, the chair of the African Academy of Sciences
Commission on Pan-African Sciences Olympiad (2014 - present), chair of the
African Academy of Sciences Membership Advisory Committee (MAC) on
Mathematical Sciences (2013 — present). Professor Hounkonnou is the co- chair
of the network of African, European and Mediterranean Academies for Science
Education (AEMASE II1). He is the current President of the Network of African
Science Academies (NASAC), President of the Benin National Academy of
Sciences, Arts and Letters (2015-2020). His membership extends to
InterAcademy Partnership Science Education Programme (IAP SEP), the
International Association of Mathematical Physics, American Mathematical
Society, London Mathematical Society, Society for Industrial and Applied
Mathematics (SIAM), Academy of Science of South Africa (ASSAf), African
Academy of Sciences (AAS), The World Academy of Sciences (TWAS),
Scientific Council of the Centre International de Mathématiques Pures et
Appliquées (CIMPA), Scientific Committee of the International Centre for
Advanced Training and Research in Physics (CIFRA, Magurele-Bucharest,
Romania), as well as other scientific organizations. Professor Hounkonnou is a
Knight of the Benin National Order (Chevalier de 1’Ordre National du Benin).
Wehbpage: https://hounkonnou.bj


https://hounkonnou.bj/

Program Committee



Professor Mujahid Abbas is professor and chairperson of Department
of Mathematics, Government College University, Lahore, Pakistan. He
is also the director-general of Abdus Salam School of Mathematical
Sciences, Lahore, Pakistan. He is working as an Extraordinary
Professor in the Department of Mathematics and Applied Mathematics,
UP, South Africa. He has served this department as an Extraordinary
Professor and Associate Professor since August 2015. Prior to these
responsibilities, he has served different universities such as Lahore
University of Management Sciences, Pakistan, University of
Management and Technology, Pakistan, Indiana University
Bloomington, USA, University of Birmingham, UK, King Abdulaziz
University, Saudi Arabia, King Saud University, Saudi Arabia, King
Fahd University of Petroleum and Minerals, Saudi Arabia, Ton Duc
Thang University, Vietnam, China Medical University, Taiwan and
Abdus Salam International Center of Theoretical Physics, Italy in
different roles such as Associate Professor, Professor, Post-doctoral
fellow, Honorary senior research fellow, Visiting Professor,
Consultant, Research collaborator and Research scholar. He completed
his first Ph.D. in the field of Functional Analysis back in 2005 from
Pakistan and second Ph.D. in the field of Soft Set Theory from
Universitat Politecnica De Valencia, Spain. He has produced three
hundred and sixty research papers in internationally acclaimed
journals. Many of my publications may be used as a benchmark, is
evident from the fact that his research work has received 11991
citations so far. An h-index of his research publications is 47 and i-10-
index is 251. His cumulative impact factor is 236.144. He initiated
several new concepts which were later employed by many researchers
to obtain some interesting results in related areas of research.
Moreover, he was Highly Cited Researcher in the years 2015-2019 and
is NRF rated mathematician. Besides three book chapters which
appeared in the books published by Birkhauser, John Wiley & Sons
Inc., USA, and CRC Press, Taylor & Francis group, He has authored
three books ( published) including his recent book titled “Background
and recent developments of metric fixed point theory” published by
CRC Press, Taylor’s and Francis Group. He has won three consecutive
research productivity awards by Council of Science and Technology,
Government of Pakistan. Pakistan Academy of Sciences has also
awarded him a gold medal in recognition of his research contribution.
He has supervised 16 Master and 9 Ph.D. students. He has presented
his research work through different seminars and conferences in several
countries including UK, Italy, Sweden, Turkey, Nigeria, Jordan, Saudi
Arabia, Qatar, South Africa, Pakistan, Thailand, Korea and USA. He is
serving as a member of the Editorial and Advisory Boards of several
journals and is a member of various Scientific Committees of national
and international conferences.

More details can be accessed through the following links:
https://scholar.google.com.pk/citations?user=8H9zFMsAAAAJ&hl=en
www.gcu.edu.pk


https://scholar.google.com.pk/citations?user=8H9zFMsAAAAJ&hl=en
http://www.gcu.edu.pk/

Paolo Agliano is an Associate Professor of Algebra at DIISM
(Dipartimento di Ingegneria Informatica e Scienze Matematiche) in
Siena, Italy. After getting his undergraduated degree in Siena in 1983
he went to the US to study Universal Algebra under the guidance of J.B.
Nation and R. Freese. He got his PhD from the University of Hawaii in
1988. From 1991 he has held a permanent position at the University of
Siena, first as a Researcher then (since 2001) as an Associate Professor.
He is the founder of IGAAL (Informal group in Algebra and Algebraic
Logic) active in Siena and the creator of the “Algebra Week”, a yearly
workshop that is held in June in Siena. His field of expertise is Universal
Algebra and Abstract Algebraic Logic; he has published many papers in
peer reviewed journals, often collaborating with the leading experts in
the field.

Branislav Boric¢i¢, dean of the Faculty of Economics, University of
Belgrade. Graduated from the Faculty of Science and Mathematics,
University of Belgrade, in 1977 on the Mathematics course. Got the MA
degree in 1980, and PhD degree in 1984, from the University of
Belgrade. Present position: Full Professor at the Faculty of Economics,
Belgrade since 1995. Research interests: Mathematical Logic (proof
theory, non-classical logics, preference logic).

Christian S. Calude, a member of Academia Europaea (since 2008),
is Chair Professor of Computer Science (since 1992) and Director of the
Centre for Discrete Mathematics and Theoretical Computer Science
(since 1995) at the University of Auckland, New Zealand.

Personal website: https://calude.net/cristianscalude/about/Wikipedia
website: https://en.wikipedia.org/wiki/Cristian_S._Calude

Paula Catarino - PhD in Mathematics at Essex University, UK, area of
specialization in semigroups - algebra. She is an Associated Professor in
the Department of Mathematics, School of Sciences and Technology,
University of Tra-os-Montes and Alto Douro (UTAD), Vila Real,
Portugal. On December of 2020, she had the Agregation in Didactics of
Mathematical Science. She is a Collaborator Member of the Laboratory
of Didactics of Science and Technology of UTAD / CIDTFF of
University of Aveiro and an Integrated Member of pole of Mathematics
Research Center CMAT-UTAD of Centre of Mathematics CMAT of
University of Minho, Braga, Portugal. Also, she is a member of
webPACT group of UTAD. The interest of the research done and
published are mainly included in the areas of linear algebra, semigroups,
number theory, ethnomatematics, mathematical education and history of
mathematics.



Marcel Danesi is Professor of Anthropology and Semiotics at the
University of Toronto. He has published extensively in math education
and the psychology of mathematics. He has founded several book series
in the field, including Mind in Mathematics, with Springer

Igor Dolinka is a Full Professor of Mathematics in the Department of
Mathematics and Informatics of the Faculty of Sciences at the
~ University of Novi Sad. Currently, He is the head of the Algebra and
“ Theoretical Computer Science chair and the director of the PhD in
Mathematics study programme. His research interests are in algebra,
| focused mainly on semigroups and related chapters of group theory,
combinatorics, and model theory.

https://people.dmi.uns.ac.rs/~dockie/

Dr Robert Gray is a Reader in Pure Mathematics at the University
of East Anglia, UK. He completed his PhD at the University of St
Andrews in 2006. After this, he spent two years as a Research
Assistant working in the Logic Group of the University of Leeds,
before returning to St Andrews as an EPSRC Postdoctoral Research
Fellow in 2008. Following this, he held a personal FCT Ciencia
Research Fellowship at the University of Lisbon between 2010 and
2013, before returning to the UK in 2013 to take up a position as
Lecturer in Pure Mathematics at the University of East Anglia. His
research interests include: combinatorial and geometric group and
semigroup theory, algorithmic problems for groups and monoids,
homological finiteness properties, algebraic combinatorics, groups
acting on graphs and other relational structures, and homogeneous
structures in the model-theoretic sense.




Richard Kerner Born on Jan. 3, 1943 in the USSR (Kazakhstan);
primary school in Moscow. In Warsaw since 1953; High School: 1956-
1960. Studies of Physics and Astronomy at Warsaw University from
1960 till M.S. in 1965. Teaching assistant at the Faculty of Physics of
Warsaw: 1965-1968; teaching assistant at the Sorbonne University
1968-1974; D.Sc. (Doctorat d’Etat) 1975, Maitre Assistant from 1974
till 1984, full professorship in 1985, Distinguished Professor: 1995-
2012, Emeritus Professor: from 2012 on. Director of the Laboratoire
de Gravitation et Cosmologie Relativistes from 1991 till 2000. Member
of Standing Committee of the Group Theoretical Colloquia from 1996
till 2014, member of the editorial board of “Journal of Geometry and
Physics” from 1992 till 2012, organizer or co-organizer of many
international colloquia and workshops. Scientific Secretary of the
“Comptes Rendus de 1’ Académie des Sciences de Paris” from 1981 till
2001. Grand Prix de I’Académie des Sciences (Prix Joannides) in
1991.Doctor Honoris Causa, University of Tartu (Estonia),
2020.Scientific advisor of 15 doctoral thesis and 20 diploma works.
Member of the Société Mathématique de France and American
Physical Society. Published more than 200 scientific papers, edited 4
and authored 4 books.

Stuart Margolis is a Full Professor in the Department of Mathematics
of Bar-Ilan University. Margolis has published more than 80 papers in
leading journals of mathematics and was an invited speaker at more than
100 international conferences and seminars. He was the founding
Managing Editor of the International Journal of Algebra and
Computation. In recognition of his work, Margolis received numerous
grants, including six from the National Science Foundation, two from
the Binational Science Foundation, the European Union and the Israel
Science Foundation. Margolis works in several interrelated fields of
mathematics centering around the theory of semigroups. He applied
semigroup theoretic methods to theoretical computer science in the
theory of automata, formal language theory and the theory of
computational complexity. He then turned his attention to developing
the combinatorial and geometric theory of inverse semigroups akin to
that of combinatorial and geometric group theory. He also works in the
representation theory of finite semigroups and their use in combinatorics
and finite geometry. Many combinatorial structures such as hyperplane
arrangements, matroids and oriented matroids have the structure of a
semigroup as well. Margolis and colleagues developed the algebraic and
topological tools to study the representation theory of semigroups
including the ones associated to these structures. Margolis has also
worked in the theory of Boolean Representable Simplicial Complexes,
a vast generalization of the theory of matroids. He has recently
developed a new approach to graph theory via the monoid of continuous
maps on a graph that has already produced significant results.



Professor Philippa (Pip) Pattison has been the Deputy Vice-
Chancellor (Education) at the University in Sydney since June 2014. A
quantitative psychologist by background, Pip began her academic
career at the University of Melbourne, where she served as President of
Melbourne’s Academic Board and Deputy Vice-Chancellor
(Academic). The primary focus of her research has been the
development and application of mathematical and statistical models for
social networks and network processes. Her early work on structural
models for social networks developed a principled approach to the
construction of deterministic models for social networks and other
relational entities by building and analysing algebraic structures from
labelled network paths. Pip then contributed to the development of
statistical models for social networks, including a hierarchy of
exponential random graph model (ERGM) forms based on a general
graph theoretical metric for conditional dependencies among random
edges in a network. These model formulations have also been extended
to network structures with multiple types of tie and multiple types of
node. Pip and colleagues have also developed the means to build
population level models for network structures from observations
arising from the use of common network sampling schemes, including
snowball and contact-tracing schemes in which the network contacts of
individuals recruited into a study are themselves recruited into the
study. They have demonstrated the application of these approaches to
understanding network structures in numerous settings and the role of
social networks in processes such as disease transmission and finding a
job. Pip’s work has been recognised by her election as a Fellow of the
Academy of the Social Sciences in Australia in 1995, the 2002 Simmel
Award from the International Network for Social Network Analysis,
and appointment as an Officer of the Order of Australia in 2015.

Vladimir Rakocevi¢ is a Full Professor at the Department of
Mathematics of the Faculty of Sciences and Mathematics at the
University of Nis in Serbia, and a Corresponding Member of the Serbian
Academy of Sciences and Arts (SANU) in Belgrade, Serbia. He earned
his Ph.D. in mathematics at the Faculty of Sciences of Belgrade
University, Serbia, in 1984; the title of his thesis was Essential Spectra
and Banach Algebras. He was a visiting professor at several universities
and scientific institutions in various countries. Furthermore, he
participated as an invited or keynote speaker in numerous international
scientific conferences and congresses. He is a member of the editorial
boards of many journals of international repute. His list of publications
contains more than 190 research papers in international journals, and he
was included in Thomson Reuters’ list of Highly Cited Authors in 2014.
He is the (co-)author of eight books. He supervised 8 Ph.D., and more
than 50 B.Sc. and M.Sc. theses in mathematics. His research interests
include functional analysis, fixed point theory, operator theory, linear
algebra and summability.



Sergei Silvestrov is a Full Professor in Mathematics and Applied
Mathematics at Malardalen University, Vasterds, Sweden. Sergei
Silvestrov is the scientific research leader for MAM research
environment in Mathematics and Applied Mathematics, and the group
leader for two research groups, Algebra and Analysis with Applications,
and Engineering Mathematics. Sergei Silvestrov obtained a degree of
Doctor of Philosophy in Mathematics at Umeé& University, Sweden in
1996, and then during 1996-2010, he worked as junior researcher at the
Royal Institute of Technology, Stockholm, Sweden, STINT postdoctoral
fellow in the University of lowa, USA, associate professor at the Centre
for Mathematics Sciences, Engineering Faculty (LTH), Lund
University, Lund, Sweden. He organized and gave talks in many
international conferences and was a visiting researcher or visiting
Professor at several universities internationally. Sergei Silvestrov is a
member of editorial boards of several international journals. Sergei
Silvestrov supervised more than 20 PhD students, works actively with
postdocs, and enjoys broad international cooperation in non-
commutative and non-associative algebra, non-commutative analysis,
matrix analysis and applications in engineering mathematics and
mathematical physics.

Mikhail V. Volkov is Professor and Chair of the Department of Algebra
and Theoretical Computer Science at the Institute of Natural Sciences
and Mathematics, Ural Federal University in Ekaterinburg, Russia. He
has published around 150 refereed journal and proceedings papers and
several influential surveys and textbooks in algebra, automata,
combinatorics on words and formal languages. Prof. Volkov is the
Managing Editor of "Semigroup Forum", the main international journal
in semigroup theory published by Springer and serves in the editorial
boards of the "International Journal of Algebra and Computation”, the
"Journal of Automata, Languages and Combinatorics" and the "Ural
Mathematical Journal”. He has given around 100 invited lectures at
conferences and has held extended visiting positions in Australia,
Austria, China, Czech Republic, Finland, France, Germany, India,
Israel, Italy, Poland, and the USA. In 2017 Prof. VVolkov was elected as
a foreign member to the Finnish Academy of Science and Letter; since
2019 he is also appointed as Mercator Professor at the University of
Trier (Germany) by the German Research Foundation



Ryszard Rudnicki is a Professor at the Institute of Mathematics Polish
Academy of Sciences. Graduated from the Faculty of Mathematics,
Physics and Chemistry University of Silesia, Katowice, Poland in 1980
MA and PhD in 1984. He has written 90+ mathematical articles and
three monographs. He is interested in biomathematics - population
dynamics, physiology, genetics; theory of semigroups of operators;
partial differential equations; chaotic and ergodic properties of
dynamical systems and stochastic models. He was the organizer of VIII
European Conference on Mathematical and Theoretical Biology,
Krakow, June 28 - July 2, 2011 (almost 1000 participants). He was the
member of the Board of ESMTB 2011-20109.

Academician and Professor emeritus Mirjana Vukovi¢ was born
1948 in BiH. She attended elementary school in various cities of ex-
Yugoslavia. At the end of grammar school in Sarajevo, she enrolled in
Department of Mathematics at Faculty of Natural Sciences and
Mathematics (PMF) of University of Sarajevo, with golden badge. Her
academic career began at Department of Mathematics of PMF
immediately after graduation (1972). From 1989 to 2013 she was Full
Professor. She also acquired education at the most famous universities
in the world such as Moscow State University — Lomonosov, Moscow
and ,,Pierre et Marie Curie” University, Paris. At University of Sarajevo
she received her Master of Mathematical Sciences degree and Doctor of
Mathematical Sciences degree. Her scientific interest is centered on
several important, modern fields of mathematics: Fourier Analysis and
Summation Theory, but her most significant results belong to the field
of Algebra in which, with French mathematician Marc Krasner,
introduced paragraded structures which generalize the corresponding
Bourbaki-Krasner's graded structures. M. Vukovi¢ is an author or co-
author of over 100 papers and more than 10 books. She was Head of
Department, Vice-Dean of PMF, the youngest Vice-Rector of University
of Sarajevo and now is Editor-in-Chief of the journal Sarajevo Journal
of Mathematics of ANUBIH. She has received numerous awards: The
April Sixth Award of the City Sarajevo, the highest Republic prize for
scientific work Veselin Maslesa. In 2012 she was elected as a
corresponding member, and from 2018 is a Full member of the Academy
of Sciences and Arts of BiH and first women in Department of Natural
Sciences and Mathematics.
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Predrag Jankovi¢ is a Full Professor at the Department of
Production and Information Technologies of the Faculty of
Mechanical Engineering at the University of Ni§ in Serbia. Predrag
Jankovi¢, graduate mechanical engineer, was born in 1965. in Nis,
Republic of Serbia. He finished elementary school and mathematics
high school in Nis with great success., and graduated from the
Faculty of Mechanical Engineering in Nis in 1991. He earned his
Ph.D. in technical science at the same faculty, in 2009. He supervised
several Ph.D., and several dozen B.Sc. and M.Sc. theses in
mechanical engineering. As a Vice-dean for cooperation with
industry works on active cooperation with industrial enterprises, such
as: organizing professional practice of students, internship programs
and professional training and services.Member of the Serbian
National Network of Technology Brokers, which aims to support the
development of the Serbian economy, by developing better linkages
between small and medium-sized enterprises (SMESs) and researchers
and thus better access to new technologies and knowledge so that
SMEs could create new products and services more quickly and place
them on the market.

Dr Branislav Randjelovi¢ (1970) is assistant professor at
Department of Mathematics, Faculty of Electronic Engineering,
University of Nis. He works, also, as assistant professor at
Department of Mathematics and Informatics at Faculty of teachers
Education, University of K.Mitrovica, where he is a Head of
department. He published more than 50 scientific papers and expert
works, 10 textbooks and several publications from educational field.
As participant/researcher hw worked at 6 domestic scientific projects
in period 1996-2021. He was also researcher or project manager at
12 International Educational projects, financed by Swiss
Development and Cooperation office, Deutshce Gemmeinschaft fur
Internationale  Zusammenarbeit,  Euorpean  Social  Fund,
ERASMUS+, EU IPA projects, UNDP and UNICEF. Areas of his
scientific work are numerical mathematics and its applications, graph
theory and its applications in various fields. In a period 2008-2012,
he was working as a director of Regional center for professional
development of employees in education, Nis, dealing with teacher
trainings and professional developments of teachers in preschool
institutions, primary schools and secondary schools. Since 2016, he
is a Head of the Institute for Education Quality and Evaluation of
Republic of Serbia and a member of many important working groups
at Ministry of Education, Science and Technological development of
Republic of Serbia. He is member of many steering committees of
important international projects in Serbian education.




Vukasin Pavlovi¢ is a teaching assistant at the Faculty of Mechanical
Engineering, University of Nis, Serbia. He finished his bachelor and
master studies at Faculty of Mechanical Engineering, University of
Nis§, Serbia, in the field of Mechatronics and Control Systems, and
currently is at PhD studies. His research interests are Mechatronics,
Biomechatronics and Artificial Neural Networks. He is author and
co-author of many scientific papers published in scientific journals
and at international conferences. He was the member of organizing
committee of the international workshop “Theoretical Computer
Science - From Foundation to Application — TCSFA09”,
international conference “Constructive mathematics: Foundation and
Practice” and several Scientific-Expert Conferences on Railways-
RAILCON from 2010 to 2020. During bachelor studies, he
participated in the realization of students’ projects, “Eco-Workshop”
and “Wont2”, which were financed by “Fabrika Duvana Ni§” an
affiliate of Phillip Morris International. As a PhD student, he was a
researcher on project “Research and development of a new
generation of wind turbines with high energy efficiency”, funded by
the Ministry of Education, Science and Technological Development
of Republic of Serbia and member of team on Tempus project
“Improvement of product development studies in Serbia and Bosnia
and Herzegovina — IPROD”. He is currently participating in the
realization of the project “Roboshepherd”, which is financially
supported through the Program of Cooperation between Science and
Economy of the Innovation Fund from the budget of the Republic of
Serbia.



Milan Pavlovi¢ is a teaching assistant at Academy of Technical and
Educational Vocational Studies Nis, Serbia. He finished his bachelor,
master and PhD studies at Faculty of Mechanical Engineering,
University of Nis, Serbia, in the field of Mechatronics and Control
Systems. His research interests are intelligent systems, machine
vision, robotics and artificial intelligence. He is author and co-author
of many scientific papers published in scientific journals and at
international conferences. He was the member of organizing
committee of the international conference “Constructive
mathematics: Foundation and Practice” and Scientific- Expert
Conference on Railways-RAILCON ’12. During bachelor studies, he
participated in the realization of students’ projects “Primary Selection
of waste”, “Eco-Workshop” and “Wont2”, which were financed by
“Fabrika Duvana Nis” an affiliate of Phillip Morris International. As
a PhD student, he was a researcher on project “Research and
development of a new generation of wind turbines with high energy
efficiency”, funded by the Ministry of Education, Science and
Technological Development of Republic of Serbia, member of teams
on Tempus project “Improvement of product development studies in
Serbia and Bosnia and Herzegovina — IPROD” and Horizon 2020
Shift2Rail project Smart Automation of Rail Transport — SMART.
He participated in realization of international project ”Waste
management curricula development in partnership with public and
private sector” from Erasmus + program, and several domestic
projects funded by Ministry of Education, Science and Technological
Development of Republic of Serbia and City of Nis-The Local
Economic Development and Projects office.

Milena Rajié, PhD is a Assistant Professor at Faculty of Mechanical
Engineering, University of Nis, Serbia. She finished bachelor and
master studies at Faculty of Mechanical Engineering, University of
Ni§, Serbia, in the field of Energetics and Process Techniques.
Currently she is finishing second PhD in this field. She finished PhD
studies at Faculty of Technical Science, University of Novi Sad,
Serbia. She is author of many scientific papers published in scientific
journals. Her research interests are: industrial management, process
optimization, energy management, artificial intelligence applied in
industrial systems. She was the member of organizing committee of
the International workshop “Theoretical Computer Science - From
Foundation to Application — TCSFA09”, International conference
“Constructive mathematics: Foundation and Practice”. As a PhD
student, she was a researcher on project “Research and development
of energy and environmentally high-efficiency systems of
polygeneration based on renewable energy sources”, funded by the
Ministry of Education, Science and Technological Development of
Republic of Serbia, researcher on IPA project “Increasing the
competitiveness of the Nis region by stimulating innovative activities
in the SME sector”, MC member of the “European Energy Poverty:
Agenda Co-Creation and Knowledge Innovation”, funded by COST
European Cooperation in Science and Technology. She has been
awarded with many awards and accomplishments during her studies,
such as: award from “Partnership for educations and community
development” for achieved academic success, demonstrated activity
and achievements in improving local community, award “Investing
in European values” Eurobank EFG the best student in Serbia reward
for achieving extraordinary results, reward “Coca Cola Talents” the
best students in Serbia.



Ana Kiti¢ is PhD student at Mechanical Faculty in Nis, University
of Ni§. She is also researcher on Mechanical Faculty in Nis. She
finished bachelor and master studies at Faculty of Mechanical
Engineering, University of Nis, Serbia, in the field of Engineering
Management. She enrolled in the doctoral academic studies at the
Faculty of Mechanical Engineering in Ni$ in 2017, within the study
programme in Mechanical Design, Product Development and
Engineering Her research interests are: engineering management,
Kano method, QFD method, Fuzzy logic- . She was elected the best
student five times, in her first, second, third and fourth year of
undergraduate studies, as well as at her master’s studies. During her
studies she was a member of the student organization "AIESEC", after
which she became the founder and first president of the student
organization "ESTIEM LG NIS", within which she was one of the
organizers of the following events: "Nis Winners", "Green, Greener,
Estiemer "," Balkan Motivation Weekend ". She is author of many
scientific papers published in scientific journals.

Jovan Mili¢, M.sc in Engineering Management, born 21.5.1996 in
Nis, is responsible for marketing and social media management in
CAM-FMEN. He is a founder of ,Find Raoul”, humanitarian
organization based in his home town. Jovan has been awarded with
many prestigious awards which include: Silver medal of Republic of
Serbia, St. Sava award from Serbian Ministry of Education, ,,11th
January“award which is the most important award awarded by City
of Nis, Person of the year award by Hello! Magazine, ,,Brothers
Karic* award and many more. He is a deserving citizen of
municipality of Pantelej. He has earned praise from H.R.H. Prince
Alexander 1l Karadordevi¢, for his engagement and great results
during high school studies. Jovan is an author of many scientific
works mostly from the area of energetics and management. He was
Serbian Economy Forum’s youngest participant. As a high school
student he competed on and won many contests in science. He was
declared as a Youth hero of Serbia. Jovan also founded the Young
Scientists Forum. Jovan was an ambassador of culture and
entrepreneurship of City of Nis. Up to this day, he has listened to
many courses on Harvard University, which include: ,,China’s
Political and Intellectual Foundations: From Sage Kings to
Confucius®, ,Leaders of Learning®, ,,Saving Schools“ ... Jovan
finished his University studies as one of the best students in
generation. He participated the international project ,,SIETLU*
which focuses on sustainable and environmentally friendly transport
and logistics solutions. He founded magazine ,,New Millennium*
with his friends.



Nikola Kosti¢ is a teaching assistant at Academy of Technical and
Educational VVocational Studies Ni§, Serbia. He finished his bachelors
degres at Academy of Technical and Educational Vocational Studies
Ni§ and Faculty of Engineering University of Kragujevac , master
studes at Faculty of Engineering University of Kragujevac and he is
currently on PhD studies at Faculty of Mechanical Engineering,
University of Ni§, Serbia, in the field production information
technologies and industrial management. His research interests are
plasticity technologies, non conventional and conventional
manufacturing technologies and industrial management. He is author
and co-author off menu papers on many national journals and
conferences.

Gordana Jovié is teaching assistant at Academy of Tehnical and
Educational Vocational Studies Ni§, Serbia. She graduated and
received her master’s degree at Faculty of Mechanical Engineering,
University of Nis, Serbia, where she is currently on PhD studies in the
field of mechanical construction, development and engineering. Her
research interests are welding technology.
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Positive weak co-quasiorders on semigroups

Marian Alexandru Baroni?, Melanija Mitrovié®¢, Mahouton Norbert Hounkonnou®

&’ Dunarea de Jos’ University of Galati, Galati, Romania, marian.baroni@ugal.ro
®CAM-FMEN, University of Nis, Nis, Serbia, melanija.mitrovic@masfak.ni.ac.rs
¢ICMPA-UNESCO Chair, University of Abomey-Calavi, Cotonou, Benin,
norbert.hounkonnou@icmpa.uac.bj

Abstract: Co-quasiorder and weak co-quasiorder relations, two constructive counterparts of the
classical quasiorders are examined within the restrictive framework of Bishop’s constructive
mathematics. For a tight apartness, the regular classical case, the two notions of co-quasiorder are
classically equivalent but constructively inequivalent. Each co-quasiorder is a weak co-quasiorder
but the converse implication entails the non-constructive Markov principle. More precisely, a co-
quasiorder is a weak co-quasiorder which satisfies a certain condition of detachability, vacuously
true in the classical case. Several definitions of positivity of a weak co-quasiorder on a semigroup
are investigated, each one leading to the classical positivity of the corresponding quasiorder, that is,
the logical complement of the given (weak) co-quasiorder. Somewhat surprisingly, the weakest
positivity of a weak co-quasiorder is equivalent to the positivity of its corresponding quasiorder.
Furthermore, it turns out that, for a co-quasiorder, all the examined definitions of positivity are
equivalent.

Keywords: Constructive mathematics, Co-quasiorder, Weak co-quasiorder, Positive quasiorder.

Marian Alexandru Baroni is a lecturer at the Faculty of Sciences and
Environment, ‘Dunarea de Jos’ University of Galati, Romania. He
graduated from the Faculty of Mathematics, University of Bucharest
Romania in 1987. He obtained his PhD in 2004 under the supervision of
Douglas Bridges at the University of Canterbury, Christchurch, New
Zealand, with the thesis ‘The constructive Theory of Riesz Spaces and
Applications in Mathematical Economics’. His main research interests are
constructive analysis, constructive theory of order and preference relations.
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The cotransitive kernel of a relation in constructive
semigroup theory

Erik Darpo?, Melanija Mitrovié®®

aGraduate School of Mathematics, Nagoya University, Japan. darpo@math.nagoya-u.ac.jp
®CAM-FMEN, University of Nis, Serbia. melanija.mitrovic@masfak.ni.ac.rs
ICMPA-UNESCO Chair, University of Abomey-Calavi, Cotonou, Benin,

Abstract: In constructive algebra, the notion of apartness plays a fundamental role.
Correspondingly, the notion of a congruence is supplemented by that of a co-congruence, which is
used to define apartness relations on factor structures. In analogy with the concept of congruence
closure of a relation a on a semigroup S, we would like to construct a largest co-congruence
contained in a — its congruence kernel. A crucial ingredient in that is to define the cotransitive
kernel, which is an apartness counterpart of the transitive closure.

While the natural construction fails to produce a cotransitive relation in general, we are able to attain
our goal for relations satisfying a certain finiteness condition, including all relations on finitely
enumerable sets. As a consequence, we prove that every finitely enumerable set has a canonical
apartness relation, and that an equivalence relation € on such a set is the negation of a co-
equivalence if and only if it is stable: € = ——e.

Keywords: Semigroup, Constructive mathematics, Apartness, Cotransitive relation, Co-
congruence

aspects and cluster-tilting theory.
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Erik Darpd is an Associate Professor at Nagoya University, Japan. An
alumnus of Uppsala University, Sweden, he earned his doctoral degree in
2009 on a thesis about classification theory of non-associative division
algebras. His current research is mainly focused on representation theory
of finite-dimensional associative algebras, in particular homological
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One-relator groups, monoids, inverse monoids: an update on
the word problem

Igor Dolinka

Department of Mathematics and Informatics, University of Novi Sad, Novi Sad, Serbia
email: dockie@dmi.uns.ac.rs

Abstract: A classical, cornerstone result in combinatorial group theory, proved by W. Magnus in
early 1930s, states that the word problem is decidable in every one-relator group: given two words
in terms of generators, there is an algorithm deciding whether these words represent the same
element of the given group. Some thirty years later, Shirshov proved that an analogous result is true
for one-relator Lie algebras. Bearing this in mind, in 1966 Adyan asked if the word problem for
one-relator monoids is always decidable. Surprisingly, this problem remains open in its full
generality to this day, although Adyan (later in a joint work with Oganessyan) resolved a number
of important special cases. In their seminal 2001 paper, Ivanov, Margolis and Meakin showed that
there is yet another type of one-relator algebraic structures, lying "in between" groups and monoids,
that are intimately connected with the Adyan problem: inverse monoids. Namely, as it turns out, a
positive solution to the word problem for one-relator special inverse monoids, defined by a single
relation of the form w=1, would imply a positive solution to the Adyan problem. Furthermore,
whenever the inverse monoid in question is E-unitary, the word problem for the one-relator special
inverse monoid defined by w=1 is equivalent to the so-called prefix membership problem for the
one-relator group given by the same presentation. However, in 2020, Robert D. Gray exhibited an
example of a one-relator special inverse monoid whose word problem is undecidable. Still, as I will
explain, this does not invalidate the strategy described above for approaching the Adyan problem
(as it requires inverse monoid presentations of a particular form, disjoint from Gray's
counterexamples). In contrast, | will report on a number of positive results concerning the prefix
membership problem for one-relator groups (and thus for word problem of wide classes of one-
relator special inverse monoids), obtained jointly by R.D. Gray and the speaker.

Keywords: One-relator group, Monoid; Inverse monoid; Word problem, Prefix membership
problem

Igor Dolinka is a Full Professor of Mathematics in the Department of
Mathematics and Informatics of the Faculty of Sciences at the University
of Novi Sad. Currently, he is the head of the Algebra and Theoretical
Computer Science chair and the director of the PhD in Mathematics study
programme. He is an author of 96 research papers, most of them in
leading general and specialised journals, and 3 textbooks. His areas of
interest include (combinatorial) semigroup and group theory, as well as
connections of these topics with mathematical logic, combinatorics, and
theoretical computer science.
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Presentations for Temperley-Lieb algebras and associated
monoids

James East

Western Sydney University, Sydney, Australia, J.East@WesternSydney.edu.au

Abstract: | will discuss a new and conceptually straightforward proof of the well-known
presentation for the Temperley-Lieb algebra, via an alternative new presentation. The method
involves twisted semigroup algebras, and makes use of two apparently new submonoids of the
Temperley-Lieb monoid. If time permits, | will also discuss ongoing joint work with Paul Martin
(Leeds) on another monoid of planar tangles, in which “floating loops™ play a much more important
role than usual.

Keywords: Temperley-Lieb algebra, Presentation.

James East obtained his PhD in pure mathematics at the University of
Sydney in 2006. He then held postdoctoral fellowships at La Trobe
University and the University of Sydney, before joining Western Sydney
University in 2011, where he is now an associate professor. James works
mostly in algebra and combinatorics, but has interests in neighbouring
fields such as category theory, representation theory, geometry, topology
and philosophy. He is an editor for the Journal of the Australian
Mathematical Society, and currently holds a Future Fellowship, awarded
by the Australian Research Council. More details can be found here:
https://staff.cdms.westernsydney.edu.au/~james/
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Representations and identities of plactic-like monoids

Marianne Johnson?
(Joint work with: Alan J. Cain®, Anténio Malheiro®, Mark Kambites)

aUniversity of Manchester, Manchester, United Kingdom, marianne.johnson@manchester.ac.uk
®Universidade Nova de Lisboa, Lisbon, Portugal, a.cain@fct.unl.pt
¢ Universidade Nova de Lisboa, Lisbon, Portugal, ajm@fct.unl.pt
d University of Manchester, Manchester, United Kingdom, mark.kambites@manchester.ac.uk

Abstract: Finite rank plactic monoids are infinite monoids arising from a natural combinatorial
multiplication (determined by Schensted’s insertion algorithm) on semistandard tableaux over a
fixed finite alphabet. Each finite rank plactic monoid can be faithfully represented by matrices over
the tropical semiring; the existence of such representations implies that these monoids satisfy non-
trivial semigroup identities (joint work Kambites). There are several well-studied families of finite
rank 'plactic-like' monoids whose elements are combinatorial gadgets of a particular type over a
fixed finite alphabet, and whose multiplication can be defined by means of an insertion algorithm.
It turns out that for most of these well-studied families the finite rank plactic-like monoids can be
faithfully represented by matrices over semirings from a large class (including the tropical
semiring). Using our representations, we prove some results about the variety generated by a single
finite rank plactic-like monoid (joint work with Cain, Kambites, and Malheiro).

Keywords: Plactic-like monoid, Tropical semiring, Upper triangular matrix semigroup, Semigroup
identity, Varieties, Representation.

Marianne Johnson is a Senior Lecturer in Pure Mathematics at the

University of Manchester. Her research interests are in algebra, focused
mainly on tropical algebra, semigroups, and algebraic combinatorics.
Marianne obtained her PhD (concerning group actions on free Lie
algebras) from the University of Manchester and held postdoctoral
research positions in Manchester and Oxford (working on a range of
projects in tropical mathematics, representation theory, and semigroup
theory) before obtaining a permanent academic post in Manchester.
Marianne enjoys collaborating with others; in her talk she will speak about
some joint work with her colleague and long-term research collaborator

Mark Kambites, and a related collaboration with Mark, Alan Cain and

Antonio Malheiro.
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Models of agglomeration, growth and evolution

Richard Kerner

Laboratoire de Physique Th&orique de la Matiere Condensée, Sorbonne-Université-CNRS URA

7600

4 Place Jussieu, 75005 Paris, France City, Country,
E-mail: Richard.Kerner@sorbonne-université.fr

Abstract: We present a method of statistical analysis of dynamical changes and evolutionary trends
in inorganic and biological systems using statistical matrices, which transform a given probability
distribution into another one. The analysis of dynamical changes and evolutionary trends in
biological systems are given then in terms of probabilities of finding a given configuration state.
Infinitesimal variations described by stochastic matrices generate systems of differential equations
describing the dynamics of growth, agglomeration and evolution. Several examples of applications
in physics of condensed matter and biology are presented and analyzed.

Keywords: Stochastic Matrices, Agglomeration and Growth, Condensed Matter, Evolution,
Homeostasis.

Richard Kerner Born on Jan. 3, 1943 in the USSR (Kazakhstan); primary
school in Moscow. In Warsaw since 1953; High School: 1956-1960.
Studies of Physics and Astronomy at Warsaw University from 1960 till
M.S. in 1965. Teaching assistant at the Faculty of Physics of Warsaw:
1965-1968; teaching assistant at the Sorbonne University 1968-1974; D.Sc.
(Doctorat d’Etat) 1975, Maitre Assistant from 1974 till 1984, full
professorship in 1985, Distinguished Professor: 1995-2012, Emeritus
Professor: from 2012 on. Director of the Laboratoire de Gravitation et
Cosmologie Relativistes from 1991 till 2000. Member of Standing
Committee of the Group Theoretical Colloquia from 1996 till 2014,
member of the editorial board of “Journal of Geometry and Physics” from
1992 till 2012, organizer or co-organizer of many international colloquia
and workshops. Scientific Secretary of the “Comptes Rendus de
I’ Académie des Sciences de Paris” from 1981 till 2001. Grand Prix de
I’ Académie des Sciences (Prix Joannides) in 1991.Doctor Honoris Causa,
University of Tartu (Estonia), 2020.Scientific advisor of 15 doctoral thesis
and 20 diploma works. Member of the Société Mathématique de France
and American Physical Society. Published more than 200 scientific papers,
edited 4 and authored 4 books.
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Three parameters fuzzy sets framework: applications in non
associative algebraic structures

Madad Khan

Department of Mathematic, COMSATS University Islamabad, Abbottabad Campus, Pakistan
E-mail: madadmath@yahoo.com

Abstract: We introduce the concept of three parameters-fuzzy sets. We define three parameters
fuzzy ideals in non associative algebraic structures namely Abel Grassman groupoids (AG-
groupoids). We explored several properties of an intra-regular AG-groupoid using three parameters-
fuzzy AG-subgroupoids and three parameters-fuzzy right ideals.

Keywords: S AG-groupoid, Completely regular, (€_{y},€e_{y}vq_{6}"{n})-fuzzy ideals and
(e_{v},€_{y}vq_{8}"{n})-fuzzy ideals.

Madad Khan is currently working as an associate professor of
Mathematics at the department of Mathematics, COMSATS
University Islamabad, Pakistan. He did his Master and PhD from
Quaid-i-Azam University Islamabad, Pakistan. He did two post
doctorates from University of Chicago, USA and University of
Birmingham, UK. He visited the University of Oxford and University
of Cambridge, UK as an academic visitor. He visited Jeju National
University, Korea for collaborative research work with Professors
Song and Jun. He published 100+ paper in internationally reputed
Journals. He published four books. He supervised 70 M. Phil and 3
PhD students. He remains Head of Department and Graduate Program
coordinator for five years. He is member of selection boards and
Board of studies of several Pakistani universities. He is member of
departmental review committees of several local Universities. He is
an invited and key note speaker in several conferences in USA,
Poland, China, Korea and Pakistan.
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Constructive semigroups with apartness: the theory
development and applications

Melanija Mitrovi¢®®, Mahouton Norbert Hounkonnou®, Marian Alexandru Baroni¢,
Erik Darpo?, Daniel Abraham Romano®

3CAM-FMEN, University of Nis, Nis, Serbia, melanija.mitrovic@masfak.ni.ac.rs

PInternational Chair in Mathematical Physics and Applications ICMPA-UNESCO Chair,
University of Abomey-Calavi, Cotonou, Republic of Benin, norbert.hounkonnou@cipma.uac.bj

¢’Dunarea de Jos’ University of Galati, Galati, Romania, marian.baroni@ugal.ro

dGraduate School of Mathematics, Nagoya University, Japan. darpo@math.nagoya-u.ac.jp

®International Mathematical Virtual Institute, Republic of Srpska, Bosnia and Herzegovina,
bato49@hotmail.com

Abstract: Inspired by results obtained in interactive theorem proving the approach of formal
verifcations, we developed a new constructive algebraic theory known as the theory of semigoups
with apartness. A descriptive definition of a semigroup with apartness includes two main parts: (i)
the notion of a certain classical algebraic structure is straightforwardly adopted; (ii) the structure is
equipped with an apartness with a corresponding multiplicative operation. This talk aims to provide
a clear and understandable picture of constructive semigroups with apartness in Bishop's style both
to (classical) algebraists and those who apply algebraic knowledge.

Keywords: Set with apartness, Constructive co-order theory, Semigroup with apartness, Inverse
semigroups with apartness

Melanija Mitrovi¢ is a full professor at the Department of
Mathematics and Informatics of the Faculty of Mechanical
Engineering, University of Nis. She is a member of the Faculty
Council since 2015, Quality Board, Committee for the Student
Evaluation of Educational Quality (2009-2015), and Vice-head of the
Department of Mathematics and Informatics (2005-2010). She is
visiting professor at Malardalen University, (Sweden), Bar-llan
University, (Israel), TU Wien, (Austria), UTAD, (Portugal),
University of Minho, (Portugal), Politecnico, (Italy). She is the head
of the Center of Applied Mathematics of the Faculty of Mechanical
Engineering Ni§, CAM-FMEN. Her membership extends to the
Serbian Mathematical Society, Board of the Serbian Society of Logic,
and the International Chair in Mathematical Physics and Applications
(ICMPA-UNESCO Chair) of the University of Abomey-Calavi. She
works in the field of algebra and its applications to engineering.
Among other activities, she develops an interdisciplinary research
group investigating applications of algebraic structures to problems in
engineering science. Major lines of her research, professional work
and expertise are in basic classical and constructive algebraic
structures, especially within areas of semigroup and semiring theory,
Witt and Virasoro algebras, groups and representations. Her
innovating work within the theory of constructive semigroups with
apartness positions her among the pioners of the constructive algebra
in Serbia.
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3/2-Generated Semigroups

Casey Donoven

Montana State University, Havre, Montana, USA, casey.donoven@msun.edu

Abstract: A group G is 3/2-generated if every nontrivial element of G is contained in a two-element
generating set. Burness, Gurlanick, and Harper (2021) recently showed that a finite group G is 3/2-
generated if and only if every proper quotient of G is cyclic, solving an open conjecture. In this
talk, I will propose various distinct generalizations of the definition of 3/2-generated to semigroups
and monoids and provide complete characterizations thereof.

Keywords: 3/2-Generated, Green’s Relations, Monoids, Semigroups

Casey Donoven is an assistant professor at Montana State University
Northern. He completed his PhD at the University of St Andrews in
2016. After his PhD, he taught at Bristol University as a Senior
Teaching Associate, before becoming a postdoc as a Riley Assistant
Professor at Binghamton University. His research interests span
many areas of mathematics, including geometric group theory and
Thompson’s groups, finite state automata, semigroup structure, and
fractal geometry.
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Algebraizing logics

Paolo Agliano

Universita di Siena, Siena, Italy, agliano@Iive.com

Abstract: What is now usually called classical algebraic logic focuses on the identification and
algebraic description of models appropriate for the study of various logics (in the form of classes of
algebras that constitute the equivalent algebraic semantics for those systems). Famous results like
the representation theorem for Boolean algebras and Stone duality fall under the umbrella of
classical algebraic logic. Works in the more recent abstract algebraic logic focus on the process
of algebraization itself, classifying various forms of algebraizability using the Leibniz operator. In
this talk we will introduce residuated lattices as the equivalent algebraic semantics for a very large
class of substructural logics and we will talk briefly about their relevant algebraic properties.

Keywords: Algebraic logic, Residuated lattices

Paolo Agliand is an Associate Professor of Algebra at DIISM
(Dipartimento di Ingegneria Informatica e Scienze Matematiche) in
Siena, Italy. After getting his undergraduated degree in Siena in 1983 he
went to the US to study Universal Algebra under the guidance of J.B.
Nation and R. Freese. He got his PhD from the University of Hawaii in
1988. From 1991 he has held a permanent position at the University of
Siena, first as a Researcher then (since 2001) as an Associate Professor.
He is the founder of IGAAL (Informal group in Algebra and Algebraic
Logic) active in Siena and the creator of the “Algebra Week”, a yearly
workshop that is held in June in Siena. His field of expertise is Universal
Algebra and Abstract Algebraic Logic; he has published many papers in
peer reviewed journals, often collaborating with the leading experts in the
field.
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Lattice-ordered groups and monoids

Almudena Colacito?, Nikolaos Galatos®, George Metcalfe®, Simon Santschi®

aUniversite Cote d’Azur, Nice, France, almudena.colacito@unice.fr
®University of Dever, Denver, USA, ngalatos@du.edu
®University of Bern, Bern, Switzerland, george.metcalfe@math.unibe.ch
dUniversity of Bern, Bern, Switzerland, simon.santschi@math.unibe.ch

Abstract: Holland's embedding theorem shows that every lattice-ordered group (I-group) can be
embedded in the order-preserving permutations of a chain, while I-groups also play an important
role in the algebraic study of substructural logics. We study the subreducts of I-groups where the
inverse operation is dropped; the resulting structures are distributive lattice-ordered monoids
(DLMs). We show that an inverse-free equation is valid in all I-groups iff it is valid in all DLMs;
this contrasts with the abelian case where a discrepancy was known to exist. Furthermore, we prove
that, surprisingly, every I-group equation is equivalent to an inverse-free equation, a fact that allows
the reduction of the full equational theory of I-groups to that of DLMs. We show that DLMs have
the finite model property, and thus a decidable equational theory, and that they are generated as a
variety by the DLM of all order-automorphisms of the rationals. Finally, we establish a
correspondence between the validity of DLM equations and the existence of right orders on free
monoids. As a byproduct we obtain that every right order on the free monoid extends to a right
order on the free group.

Keywords: Distributive lattice-ordered monoid, Lattice-ordered group, Inverse-free reduct.

Denver. His research interests include Algebraic Logic, Universal
Algebra and Proof Theory and his expertise is on Residuated Lattices
and Substructural Logics. Nick received his PhD from Vanderbilt
university and has held postdoctoral positions at JAIST in Japan and at
Vanderbilt university; he has had extended research visits in Vienna,
Bern, Prague, Nashville, Orange County, and Milan. His publications
include more than 30 research articles, a joint graduate monograph and

Algebra Universalis and a past member of Soft Computing. Nick has
graduated three PhD students and is currently supervising two more.
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On the Leibniz hierarchy

Ramon Jansana? Tommaso Moraschini®

aDepartment of Philosophy of the University of Barcelona, Barcelona, Spain, jansana@ub.edu
Department of Philosophy of the University of Barcelona, Barcelona, Spain,
tommaso.moraschini@ub.edu

Abstract: We introduce a notion of interpretability between deductive systems that generalizes the
classical interpretability relation between varieties of algebras. The class of deductive systems
endowed with the interpretability relation is a preorder, whose associated poset, denoted by Log,
has been called the poset of all logics in [3, 4, 5] While Log has meets of families indexed by
arbitrarily large sets, we show that even binary joins need not exist in it. Notably, the set-complete
filters of Log can be identified with classes of deductive systems known globally as the Leibniz
hierarchy in abstract algebraic logic [1, 2]. Motivated by this, we will explore the decomposability
of some prominent set-complete filters of Log.

Keywords: Abstract algebraic logic, Leibniz hierarchy, Poset of all logics, Algebraizable logics,
Protoalgebraic logics

Tommaso Moraschini is a Beatriz Galindo fellow at the University of
Barcelona. His interests include applications of universal algebra,
topology and category theory to the study of intuitionistic, modal and
relevance logics. He also works in abstract algebraic logic, a field which
provides a framework for the uniform study of arbitrary deductive
systems.

[1] J. Czelakowski. Protoalgebraic logics, volume 10 of Trends in Logic—Studia Logica Library.
Kluwer Academic Publishers, Dordrecht, 2001.

[2] J. M. Font. Abstract Algebraic Logic - An Introductory Textbook, volume 60 of Studies in Logic
- Mathematical Logic and Foundations. College Publications, London, 2016.

[3] R. Jansana and T. Moraschini. The poset of all logics I: interpretations and lattice structure. The
Journal of Symbolic Logic, 2021. To appear.

[4] R. Jansana and T. Moraschini. The poset of all logics Il: Leibniz classes and hierarchy. The
Journal of Symbolic Logic, 2021. To appear.

[5] R. Jansana and T. Moraschini. The poset of all logics IlI: Finitely presentable logic. Studia
Logica, 109:49-76, 2021.
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Substructural logics as weakly implicative logics

Carles Noguera?

3nstitute of Information Theory and Automation, Czech Academy of Sciences, Prague, Czech
Republic, noguera@utia.cas.cz

Abstract: Substructural logics form a very diverse family that stem from different origins during
the XXth century, including: relevant logics, Lambek logic and its variants, logics without the
contraction rule, and linear logic and its variants. It was not until 1990 that they were unified under
the umbrella term of substructural logics by Kosta Dosen, based on the fact that prototypical
examples can be presented by taking Gentzen-style sequent calculi presentations of classical or
intuitionistic logic and removing some of the structural rules that do not refer to any particular
connective. They remain a topic of intense ongoing research as witnessed by a prolific literature. In
this talk, after discussing the historical origins, I will introduce a uniform framework that deals with
substructural logics as non-classical propositional logics with a good implication connective
(technically, as weakly implicative logics) and additional residuated and lattice connectives with
very fruitful algebraic interpretations.

Keywords: Substructural logics, Weakly implicative logics, Algebraic logic

Carles Noguera is a senior researcher at the Institute of Information
Theory and Automation of the Czech Academy of Sciences, where he
has been the principal investigator of serveral research projects. He
teaches regularly at the Charles University and the Czech Technical
University. He obtained degrees in Mathematics and Philosophy and a
PhD in Logic at the University of Barcelona. Later he was a lecturer at
the University of Lleida and then a postdoc at the University of Siena.
He is a very active researcher in mathematical fuzzy logic, algebraic
logic, and model theory. He is the area editor for Logic in Fuzzy Sets
and Systems and has been in the editorial board of Journal of Multiple-
Valued Logic and Soft Computing.
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Halldén completeness in residuated lattices

Sara Ugolini?

211A - CSIC, Barcelona, Spain, sara@iiia.csic.es

Abstract: Residuated lattice-ordered monoids, residuated lattices for short, are interesting and
broadly studied algebraic structures that have a significant role in logic, since they serve as the
equivalent algebraic semantics of substructural logics, that encompass classical logic and most of
the interesting non-classical logics such as intuitionistic logic, relevance logics, and fuzzy logics.
As a consequence of algebraizability, the lattice of axiomatic extensions of a substructural logic is
dually isomorphic to the subvariety lattice of its algebraic semantics. We study those varieties that
in the lattice of subvarieties are of particular interest: join irreducible or strictly join irreducible. We
generalize the work of Kihara and Ono that show an interesting connection between algebra and
logic: in commutative and integral structures, join irreducibility is characterized by both a logical
property, Halldén completeness, and an algebraic property of the generating algebras, well-
connectedness. This is joint work with Paolo Agliano.

Keywords: Residuated lattices, Substructural logics, Halldén completeness

Sara Ugolini is a researcher in algebraic logic, currently a Marie
Sktodowska-Curie Fellow at the Artificial Intelligence Research
Institute of the Spanish National Research Council (I1IA — CSIC) in
Bellaterra (Barcelona, Spain) working on the project “PROREAL:
Probability of real-valued events: a logico-algebraic investigation”,
since October 2020. She graduated in Mathematics at the University
of Siena, and her thesis has been awarded as best master's thesis in
Mathematical Logic by AILA (the Italian association of logic and its
applications) in 2014, then she obtained her PhD from the
Department of Computer Science at the University of Pisa in 2018.
She has been a Visiting Assistant Professor at the Department of
Mathematics of the University of Denver from September 2018 to
June 2020. She has 9 papers accepted in relevant peer-reviewed
journals, and 2 in peer-reviewed proceedings of international
conferences. She has been an invited speaker at one international
conference (ASL 2021 North American Meeting), 3 international
workshops (Algebra Week Workshop at the University of Siena in
2018; Shanks Workshop on Ordered Algebras and Logic at
Vanderbilt University in 2020; Duality, Order, (Co)algebras,
Topology, and Related topics 2021 held online), and she spoke at 10
invited seminars. She has been in the organizing committee of two
international conferences and one international workshop, and since
April 2020 she has been organizing the weekly Nonclassical Logic
Webinar, an international webinar about ordered structures and non-
classical logics.
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Applying algebraic theories in cognitive science

Marcel Danesi

University of Toronto

Abstract: It is somewhat surprising that mathematics has never been included as a discipline within
the interdisciplinary paradigm of cognitive science. While it utilizes mathematical modeling in
computer science and statistical techniques in its other input disciplines, cognitive science has never
considered including mathematics as an input source itself. This paper will look at how
mathematics, and algebraic theories in particular, can inform how cognition unfolds in the human
brain—the primary objective of cognitive science. Today, there is a huge dataset of research
findings and theories relating math cognition to math learning, and to how mathematics intersects
with other neural faculties such as language and visual art. Above all else, the study of math
cognition implies a certain frame of mind—whereby particular objects and their solutions can be
generalized to produce mathematical knowledge. Connectivity and linkage form the cognitive glue,
S0 to speak, that gives mathematics its holistic structure. Like language, no one aspect of
mathematics can be taken in isolation. Matrix algebra is a more general way of doing arithmetic;
Boolean algebra is a more general way of doing algebra; and so on. The connecting links are,
typically, conceptual metaphors such as: arithmetic is motion along a path (a notion represented in
the number line), sets are containers, geometric figures are objects in space, recurrence is circular,
and so on. Of special interest is how groupo and semi-group theories can be used in studying the
development of grammar and other aspects of linguistic competence. The main argument put forth
is that algebra, and mathematics generally, should be included within the cognitive science realm
of disciplines as a means of understanding how cognitive processes such as abstraction,
generalization, and inference unfold.

Marcel Danesi is Professor of Anthropology and Semiotics at the
University of Toronto. He has published extensively in math education
and the psychology of mathematics. He has founded several book series
in the field, including Mind in Mathematics, with Springer
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From quantitative linguistics to machine-learning language
processing - (or how mathematics and statistics have
contributed to linguistic analysis)

Rodolfo Delmonte

Ca Foscari Universi of Venice, Italy, delmont@unive.it

Abstract: The talk will present the topic in the title from a historical perspective focussing on
change of paradigms. | will start by quoting contributions by Shannon's Information Theory to
language processing in general and Zipf's and Herdan's laws for interpreting word distribution in a
corpus. The main turn in computation comes when vector space models start to be used consistently
in IR beginning of this century followed by the use of vectors in addition to the use of log-
probabilities parameterisation for Sentence Comprehension models. One research line in IR
followed Quantum Theory and introduced tensors and Hilbert spaces. Eventually Machine Learning
moved from sequence based computation to Neural Networks. Unsupervised (Deep) NN aim at
mimicking the way in which humans communicate and apprehend meaning from their context.
Problems are no longer quantity of training data but the ability to generalise to unseen and unknown
text. What about the ability to produce inferences, reasoning and causality relations?

Keywords: Natural Language Processing, Power-Law growth of entropy of texts, Vector Space
Models, Quantum Theory, Tensor and Hilbert Spaces, Machine Learning, Neural Networks,
Unsupervised DeepNN, Inference Reasoning and Causality

Rodolfo Delmonte has been Associate Professor of Computational
Linguistics at Ca Foscari University in Venice since 1987 and is now
retired. He has over 200 publications in international journals and
conference proceedings, including 8 books. He has been member of
scientific committees and chair of international conferences, invited
speaker in Europe, Australia and in USA. Expert for national research
councils like SSHR in Canada, ANR and AERES in France, Scientific
Research Fund (FWO) in Belgium, and the European Commission in
Brussel. Teaching courses and seminars in summers schools in
Romania and Bulgaria, in Paris, Besangon, San Sebastian, and for a
longer period invited professor at the University UTD in Dallas. He has
organized 27 prestigious workshops and conferences in Venice. He and
his team participated in semantically related international Challenges
organized by NIST and ACL in USA, as well as by EVALITA in Italy
with his symbolic linguistically based system called Getaruns.
Semantics and pragmatics has been his focus of interest in the last text
years, including research themes like irony, sarcasm in political
commentaries, and literary narratives and poetry lately including
Shakespeare’s Sonnets. In the last five years he has decided to dedicate
himself to poetry and TTS which were his first research interests and
has produced SPARSAR a system that reads English poetry preserving
meaning and contributing emotions.
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If mathematics is a language, what exactly do mathematical
statements say?

Vitaly Kiryushchenko

York University, Toronto, Canada, kvitaly@yorku.ca

Abstract: It is a part of common sense to consider mathematics a language. But what does it mean?
| suggest that we can answer this question meaningfully if we pay attention to the internal
characteristics of mathematical reasoning that make it a language different from every other.
According to Charles Peirce, mathematics constitutes a diagrammatic language. Mathematical
diagrams, Peirce says, are special in that they are visual signs that make the deductive force of
reasoning immediately visually given (i.e., they can visually lead us through a given argument
without any help of symbolic formalizations). On this view, such diagrams are signs that presuppose
an immediate connection between how inferences generally work and the cognitive schematisms
behind our ordinary perceptions. Using examples from Peirce’s and Kant’s philosophies of
mathematics, | provide a summary of the most basic cognitive links between visual experience,
necessary reasoning, and imaginative experimentation in mathematical thinking, and claim that it
is these links that make mathematics the language that it is.

Keywords: Diagram, Language, Mapping, Visual experience

Vitaly Kiryushchenko is Adjunct Professor at York University. He is
an alumnus of the Fullbright Scholar program, SSHRC, Budapest
Collegium, and the American Council of Learned Societies. He authors
twelve publications on Peirce and American pragmatism and a Peirce
biography (in Russian).
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An oblivious approach to machine translation quality
estimation

Itamar Elmakias?, Dan Vilenchik °

2 Department of Industrial Engineering & Management, Ben-Gurion University of the Negev,
Israel
® School of Electrical and Computer Engineering, Ben-Gurion University of the Negev, Israel

Abstract: Automatic machine translation (MT) is being used by millions of people daily, and
therefore evaluating the quality of such systems is an important task. While human expert evaluation
of MT output remains the most accurate method, it is not scalable by any means. Automatic
procedures that perform the task of Machine Translation Quality Estimation (MT-QE) are typically
trained on a large corpus of source-target sentence pairs, which are labeled with human judgment
scores. Furthermore, the test set is typically drawn from the same distribution as the train. However,
recently, interest in low-resource and unsupervised MT-QE has gained momentum. In this paper,
we define and study a further restriction of the unsupervised MT-QE setting that we call oblivious
MT-QE. Besides having no access no human judgment scores, the algorithm has no access to the
test text's distribution. We propose an oblivious MT-QE system based on a new notion of sentence
cohesiveness that we introduce. We tested our system on standard competition datasets (like WMT)
for various language pairs. In all cases, the performance of our system was comparable to the
performance of the non-oblivious baseline system provided by the competition organizers. Our
results suggest that reasonable MT-QE can be carried out even in the restrictive oblivious setting.

Keywords: Machine Translation, Unsupervised Learning, Low-resource languages

Dan received the Ph.D. degree in computer science from Tel-Aviv
University, Israel, in 2009. He is currently a senior lecturer at Ben-Gurion
University in Israel at the school of Electrical and Computer Engineering.
His research interests include both theoretical and empirical aspects of
machine learning and computational statistics. He is interested in high-
dimensional phenomena where the underlying latent structure is low-
dimensional (i.e. sparse). In such cases, it is feasible to solve problems
even without huge amounts of data, using carefully designed algorithms.
Language is such an example. He is publication include a highly cited
paper in the Annals of Statistics, and a recent publication in COLT.
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Asymptotic decomposition of substochastic semigroups and
its applications

Ryszard Rudnicki

Institute of Mathematics, Polish Academy of Sciences, Katowice, Poland, rudnicki@us.edu.pl

Abstract: A substochastic semigroup is a Co-semigroup of linear operators {P(t)}wo defined on
some L* space such that if f>0 then P(t) >0 and ||Pt)f || < || f ||. I additionally || Po)f || = ||
f || for f> 0, then the semigroup is called stochastic semigroup or Markov semigroup. Substochastic
semigroups have been intensively studied because they play a special role in applications. They are
used to investigate the long-time behaviour of the distributions of Markov processes like diffusion
processes and piecewise deterministic processes. We present some results concerning the long-time
behaviour of substochastic semigroups [1,2,3]. We apply these results to study asymptotic stability
of semigroups generated by piecewise deterministic Markov processes. We illustrate mathematical
results by applications to gene expression models [4] and kinetic equations [5].

[1] K. Pichdr, R.R., J. Math. Anal. Appl. 2016. [2] K. Pichdr, R.R., Stochastics and Dynamics
2017.  [3] A. Bobrowski, R.R., Phil. Trans. R. Soc. A 2020. [4] R. R., M. Tyran Kaminska,
Piecewise deterministic processes in biological models, Springer 2017. [5] B. Lods, M. Mokhtar-
Kharroubi, R.R., Ann. I.H.Poincaré AN 2020.

Keywords: Semigroups of operators, Asymptotic behavior, Applications

Ryszard Rudnicki is a Professor at the Institute of Mathematics Polish
Academy of Sciences. Graduated from the Faculty of Mathematics,
Physics and Chemistry University of Silesia, Katowice, Poland in 1980
MA and PhD in 1984. He has written 90+ mathematical articles and
three monographs. He is interested in biomathematics - population
dynamics, physiology, genetics; theory of semigroups of operators;
partial differential equations; chaotic and ergodic properties of
dynamical systems and stochastic models. He was the organizer of VI
European Conference on Mathematical and Theoretical Biology,
Krakdéw, June 28 - July 2, 2011 (almost 1000 participants). He was the
member of the Board of ESMTB 2011-2019.
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Application of the Goodwin model to autoregulatory
feedback for stochastic gene expression

Agnieszka Kozdeba?®, Andrzej Tomski®

aDepartment of Applied Mathematics, University of Agriculture in Krakow
ul. Balicka 253c, 30-198 Krakéw, Poland, agnieszka.kozdeba@urk.edu.pl
b Institute of Mathematics, University of Silesia in Katowice, Bankowa 14, 40-007 Katowice,
Poland,
andrzej.tomski@us.edu.pl

Abstract: In this talk we analyse stochastic expression of a single gene with the deterministic part
given by the classical Goodwin model with mRNA and protein contribution. We compare the
effects of the presence of positive and negative feedback on the transcription regulation.

Keywords: Stochastic gene expression, Goodwin model, Hill function, Asymptotic stability,
Sweeping

Agnieszka Kozdeba is a research assistant at Department of Applied
Mathematics of University of Agriculture in Krakow and PhD student at
Institute of Mathematics of the Jagiellonian University in Krakow. Her
scientific interests include the application of mathematics, mathematical
models of biological processes, such as gene expression, and
mathematics education.
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Stochastic semigroups and cell cycle

Katarzyna Pichor?, Ryszard Rudnicki®

2nstitute of Mathematics,University of Silesia, Bankowa 14, 40-007 Katowice, Poland,
katarzyna.pichor@us.edu.pl
PInstitute of Mathematics,Polish Academy of Sciences, Bankowa 14, 40-007 Katowice, Poland,
rudnicki@us.edu.pl

Abstract: We present stochastic models of the cell cycle. We consider one and two-phase models
with both discrete and continuous time. A generational two-phase model is given by a stochastic
operator, and the continuous time model by a piecewise deterministic Markov process. We
introduce a stochastic semigroup which describes the evolution of densities of the process with
continuous time. We study long-time behaviour of these models. In particular we present theorems
on asymptotic stability and sweeping. We also show the relations between both models.

Keywords: Cell cycle, Positive linear operator, Stochastic semigroup, Asymptotic stability,
Markov process

Katarzyna Pichor: Since 1992, she has worked at Department of
Biomathematics Institute of Mathematics University of Silesia, where
she obtained her habilitation in Mathematics in 2013. Her current
research is mainly focused on biomathematics, theory of Markov
operators, partial differential equations.
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Randomly switching evolution equations with applications

Pawel Klimasara?, Michael Mackey®, Andrzej Tomski€, Marta Tyran-Kamirska®

aChair of Cognitive Science and Mathematical Modelling, University of Information Technology
and Management in Rzeszow, Sucharskiego 2, 35-225 Rzeszoéw, Poland
®Departments of Physiology, Physics & Mathematics and Centre for Applied Mathematics in
Biology and Medicine, McGill University, 3655 Promenade Sir William Osler, Montreal, QC,
Canada, H3G 1Y6
®Institute of Mathematics, University of Silesia in Katowice, Bankowa 14, 40-007 Katowice,
Poland, andrzej.tomski@us.edu.pl

Abstract: We present a family of evolution equations which are driven by a continuous-time
Markov processes. These are examples of so-called piecewise deterministic Markov processes
(PDMP’s) on the space of integrable functions. We derive equations for the moments of such
processes and describe its behavior in large time. These results are illustrated by some biological
and physical examples.

Keywords: Stochastic Liouville equation, Stochastic semigroup, Piecewise deterministic Markov
processes, Bifurcations

Andrzej Tomski is currently a Research Associate and a member of
Scientific Council of the Institute of Mathematics of the University of
Silesia in Katowice (Poland). His main scientific interests are
deterministic and probabilistic models in natural sciences,
programming and applied statistics. He has expertise in
interdisciplinary projects including mathematics, biology, physics and
IT. He wrote over a dozen articles mostly in journals from the Thomson
Scientific Master Journal List.
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