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Till algebra, that great instrument and instance of human sagacity, was discovered, men,
with amazement, looked on several of the demonstrations of ancient mathematicians,
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John Locke (1960)
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Preface
“Mathematics is a subject that plays a key role in our modern civilization, as a tool to understand and function in society
and as bearer of a tradition with roots in many of the world’s ancient cultures. Mathematics is used to research the
universe, systematize experiences and describe and understand natural and social relations. The pleasure obtained from
working with the subject has in itself been a source of inspiration for mankind’s development of mathematics“
(http://www.udir.no/kl06/MAT4-01).
Roger Bacon, an English Franciscan friar, philosopher, scientist and scholar of the 13th century stated that “Neglect of
mathematics works injury to all knowledge, since he who is ignorant of it cannot know the other sciences or the things of
the world. “
Bacon’s premonitory statement was confirmed in the events that followed. Indeed, over the years, mathematics, imposed
by strong requirements of precision and scientific objectivity, which are intrinsic to it, has gained increasingly important
place in all the life domains, including the social sciences. To these sciences, mathematics provides only tools, but the
outputs obtained when using these tools crucially depend on the underlying assumptions. This is well known from computer
science as the GIGO principle (garbage in, garbage out). Once the assumptions are formulated mathematically, the
machinery of mathematics helps to draw inferences in an automated way. This holds for analytical calculations as well as
for numerical studies, including computer simulations (Frigg and Reiss 2010; Hartmann, 1996).
The MS2A2M conference is organized by higher education institutions from four continents: Europe (Center of Applied
Mathematics of the Faculty of Mechanical Engineering Niš, CAM-FMEN, Serbia), Africa (University of Abomey-Calavi,
Benin), Australia (University of Sydney, Australia), and America (University of Windsor, Canada). Envisioned as a
gathering of the world’s leading scientists in social sciences and mathematics (more precisely in algebra), it showcases the
participation of prominent invited experts from more than 20 countries from all continents.
As the first in a series of conferences „Algebra without Borders“, it promotes the idea that knowledge cannot remain in
disciplinary silos and that it belongs to all people. Accordingly, MS2A2M 2021 is dedicated to associative relationships in
a variety of mathematics applications, from sociology to linguistics, including music, education and cognitive
sciences. Unsurprisingly, semigroups of social relationships reveal to be powerful in modeling, representing or
constructing these relationships, often dominated by complex social interactions. This series of conferences will focus on
recent developments in semigroups and other basic algebraic structures as well as on some of their potential applications
in modeling social relationships and interactions, their origins and consequences. Further, beginning of any successful
applications of mathematics starts with adequate choice of algebraic environment.
The MS2A2M 2021 gathers an international team of speakers with expertise in different disciplines to help shed light at
ways in which mathematics is learned, understood, communicated, applied in various domains, and extended with other
sciences. We are also convinced that, especially concerning the complicated, difficult, and often unjust social relationships.
Math may not teach us how to add love or subtract hate, but it gives us hope that every problem has a solution
(www.mathematicsrealm.blogspot.com).
The presenters’ abstracts and BIOs are grouped in alphabetical order. We are thankful for their inspiring talks and
contributions to the scientific dialoge. They helped us to see the world of mathematics as Godfrey Harold Hardy (18771947) saw it when he wrote:
The mathematician's patterns, like the painter's or the poet's must be beautiful; the ideas, like the colors or the words must
fit together in a harmonious way. Beauty is the first test: there is no permanent place in this world for ugly mathematics
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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 ISI-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 III). He is the
current President of the Network of African Science Academies (NASAC),
President of the Benin National Academy of Sciences, Arts and Letters. 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 l’Ordre National du Benin).
Webpage: https://hounkonnou.bj
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Dragana Martinovic is a Professor of Mathematics Education at Faculty of
Education, University of Windsor. She is a Fellow of the Fields Institute for
Research in Mathematical Sciences and a Co-Director of the Fields Centre for
Mathematics Education. Dragana is on the Executive for the Mathematics
Knowledge Network, a five year project funded by the Ontario Ministry of
Education. She is a Co-Director of The Fields Cognitive Science Network, and is
a founding and current Co-Editor of the Springer book series, Mathematics
Education in the Digital Era. Dragana serves on the Editorial Boards for Bril’s
Studies in Mathematics in the Arts and Humanities book series, Springer’s Mind
in Mathematics book series, and Journals such as Participatory Educational
Research (PER) and Semiotica. Dragana is also the Chair of the GeoGebra Institute
of Canada / Institut de GeoGebra du Canada (GIC-IGC). This national institute
supports training, development and research in relation to open-access
mathematics software GeoGebra. The Institute is accredited by the International
GeoGebra Institute. Together with Drs. Marina Milner-Bolotin from University of
British Columbia, Canada, and Yifat Kolikant Ben-David, from Hebrew
University of Jerusalem, Israel, Dragana organized a 3-day Israeli-Canadian
workshop at the Hebrew University of Jerusalem. The workshop brought together
researchers from the two countries to discuss ideas around Teachers and Teaching
in the Era of Change. This project funded by HUJI, resulted in a book published
by Springer in 2020. Dragana also co-chaired various international conferences,
such as the three North American conferences on GeoGebra, in 2010 at Ithaca
College, NY, and in 2011 and 2014 in Toronto, Ontario. In her research, Dragana
explores knowledge for teaching mathematics, ways in which technology can assist
in teaching and learning of mathematics, and epistemologies of Science,
Mathematics, Engineering, and Mathematics (STEM) in relation to teacher and K–
12 education. Dragana’s research is funded by SSHRC, KNAER, Fields Institute,
and various Canadian Government organizations. She has published edited books
and books of conference proceedings, and multiple book chapters, refereed journal
papers, and research and technical reports.
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Melanija Mitrović is a full professor at the Department of Mathematics and
Informatics of the Faculty of Mechanical Engineering, University of Niš. She has
received her BSc and MSc degrees at the Faculty of Philosophy, University of
Niš, and her PhD degree at the Faculty of Mathematics and Sciences, University
of Niš, 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 Niš,
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 Niš. 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 Niš in 2019 for her
permanent work connected to the promotion of the faculty and University of Niš
algebraic group.
(http://camfmen.masfak.ni.ac.rs/CV/CV_Melanija_Mitrovic.pdf)
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Professor Philippa (Pip) Pattison has been the Deputy Vice-Chancellor
(Education) at the University in Sydney since June 2014. In this role, she is
responsible for the University’s strategies for learning and teaching and the
student experience. A quantitative psychologist by background, Pip began her
academic career as a Lecturer in Psychology in 1977 at the University of
Melbourne. She was appointed to a Chair in Psychology in the (now) School
of Psychological Sciences at the University of Melbourne in 2000. At the
University of Melbourne, she served as President of the Academic Board (from
2007 to 2008) and as Pro-Vice Chancellor (Learning and Teaching) from 2009
to 2011 and then Deputy Vice-Chancellor (Academic) from 2011 to 2014. 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. Much of this work is summarized in the Cambridge
University monograph, Algebraic Models for Social Networks, published in
1993. 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. Through her collaborations with colleagues, Pip also has an interest in
mathematics learning and psychological and social processes in the response to
and recovery from trauma. Pip has contributed more than 120 research
publications and, according to Google Scholar, her work has attracted more than
20,000 citations. 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.
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Branislav Boričić, 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).

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/

Dragoljub B. Đorđević is retired full professor of Sociology of Culture and
Morality and Professional Engineering Ethics at the Faculty of Mechanical
Engineering, University of Niš. Head of Department for Social Sciences at
the Faculty of Mechanical Engineering (1995- 2019). He specialized in
Sociology of Religion at the Faculty of Philosophy, at Moskow’s State
University “Lomovosov” (Russia). He is founder and president of the
Yugoslav Society of Scientific Study of Religion (YSSSR) and the editor in
chief of “Teme” /Topics/, a journal of the University of Niš (2000-2011). He
also was the president of the Yugoslav Sociological Society (1998-2000). He
researches Christian Orthodoxy, New Religious Movements, ethnic,
religious and confessional relationships in Serbia and Balkans, possibilities
of interculturalism in multiethnic and multiconfessional societies, with
special attention paid to Roma; he also engages in rural sociology and the
study of the tavern as an important institution for the Serbs. He have
published in national and international journals more than 470 articles; he
wrote and edited, alone or in co-authorship, 32 books.
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Bertrand Jouve is a Senior Researcher at the French National Centre for
Scientific Research (CNRS). He conducts both theoretical research in graph
theory and applied research in the areas of social network analysis, online
social networks, transport networks or logistic optimization. He is
particularly interested in topological modeling of complex dynamic
networks. He has a strong expertise in interdisciplinary projects. He served
as Director of CNRS Labs, as Scientific Deputy Director at the CNRS SSH
Institute, then as President of the The National Network of Houses for the
Social Sciences and Humanities. Recently he founded a “Peer Community
In Network Science”, which is part of a non-profit scientific organization
that aims to create specific communities of researchers reviewing and
recommending, for free, unpublished preprints in their field. He is Vice
President Treasurer of the Complex System Society.

Dominique Lambert
Sites:http://directory.unamur.be/staff/dlambert
http://www.snis.ch/content/role-fix-1077 Dominique Lambert got PhD Thesis in Science and PhD Thesis in
Philosophy fromUniversité Catholique de Louvain. He is a full professor
at the University of Namur. He is visiting professor at the Université
Catholique de Louvain. He is also professor of Logic and Philosophy of
Nature at theInterdiocesan Seminary of Namur. He is a member of the
Académie Royale de Belgique (Belgian Royal Academy) and Member of
the InternationalAcademy for Philosophy of Sciences. He won Prix du
Concours annuel 1999 (septième question) de la Classe des Lettres de
l’Académie royale de Belgique, Prix 1999 de la Fondation Georges
Lemaître (shared with Dr Jean-Pierre Luminet of the Observatoire de
Paris-Meudon), and ESSSAT Prize (European Society for the Study of
Science and Theology) at 2000. His research areas concerned Ethics of
Robotics, Philosophy of Science, History of Science (He wrote the first
biography of Georges Lemaître, the Father of Big bang Theory), Science
and Faith studies, Theoretical Physics.
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Academician Prof. Dr. Gradimir V. Milovanović
Serbian Academy of Sciences and Arts, 11000 Beograd, Serbia
Home Page: http://www.mi.sanu.ac.rs/~gvm/
E-mail: gvm@mi.sanu.ac.rs
Gradimir V. Milovanović is a Professor of Numerical Analysis and
Approximation Theory and Full Member of the Serbian Academy of
Sciences and Arts. He studied at University of Niš, obtaining a B.Sc. (1971)
in electrical engineering and computer sciences and an M.Sc. (1974) and a
Ph.D. (1976) in mathematics. He was with the Faculty of Electronic
Engineering and the Department of Mathematics at the same place as,
promoted to professor (1986) and acting as Dean of the Faculty of
Electronic Engineering (2002- 2004) and Rector of the University of Niš
(2004-06). In 2006, he was elected a corresponding member of the Serbian
Academy of Sciences and Arts, and in 2012 a full member. He was President
of the National Council for Scientific and Technological Development of
the Republic of Serbia (2006-2010). Milovanović has published more than
320 scientific papers. His research interests are Orthogonal Polynomials and
Systems; Interpolation, Quadrature Processes and Integral Equations;
Approximation by Polynomials and Splines; Special Functions; Extremal
Problems, Inequalities and Zeros of Polynomials and Optimization
Problems. He has been or currently serves as an Editor-in-Chief and an
Associate Editor for several journals (Journal of Inequalities and
Applications, Springer; Optimization Letters, Springer; Annals of
Functional Analysis, Springer; Applied Mathematics and Computation,
Elsevier; Applicable Analysis and Discrete Mathematics, University of
Belgrade and Academic Mind, Belgrade; Filomat, Faculty of Sciences and
Mathematics, University of Niš, Niš; Publications de l&#39;Institut
Mathématique, Mathematical Institute, Belgrade, etc.). He is a co-author of
the monographs “Topics in Polynomials: Extremal Problems, Inequalities,
Zeros” (World Scientific, 1994) and “Interpolation Processes -- Basic
Theory and Applications” (Springer, 2008). He also has edited two books
“Recent Progress in Inequalities. A volume dedicated to Professor D. S.
Mitrinović” (Kluwer Academic Publishers, Dordrecht, 1998) and “Analytic
Number Theory, Approximation Theory, and Special Functions. In Honor
of Hari M. Srivastava”, jointly with M.Th. Rassias (Springer, 2014).
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Daya Reddy completed a bachelor’s degree in civil engineering at the
University of Cape Town, a Ph.D. degree at Cambridge University in the
UK, and a post-doctoral year at University College London. He currently
holds the South African Research Chair in Computational Mechanics, in the
department of mathematics and applied mathematics at the University of
Cape Town. He served as dean of the faculty of science at UCT between
1999 and 2005His teaching and research activities reflect his
multidisciplinary perspectives, which he pursues largely through the Centre
for Research in Computational and Applied Mechanics, a centre comprising
academic staff and postgraduate students in five different departments.
Much of his work is concerned with mathematical and numerical analysis of
problems arising in solid and fluid mechanics. His many publications
include two graduate-level texts, and a research monograph, now in its
second edition, on plasticity theory. Daya Reddy is actively involved in
bodies that work towards strengthening the scientific enterprise and
providing science advice to policymakers. He served a term as president of
the Academy of Science of South Africa, and is currently president of the
International Science Council, the largest representative non-governmental
scientific organization globally.He is a recipient of the Award for
Distinguished Service from the South African Association for
Computational and Applied Mechanics, the South African Mathematical
Society Award for Research Distinction, and the Order of Mapungubwe
from the President of South Africa. He has held numerous visiting positions,
including those of Visiting Faculty Fellow at the University of Texas at
Austin and the Timoshenko Lecturer at Stanford University. He is a recipient
of the Georg Forster Research Award from the Alexander von Humboldt
Foundation of Germany.

Are also members of the Program Committee the organizers:
Mahouton Norbert Hounkonnou, University of Abomey-Calavi
Dragana Martinovic, University of Windsor
Melanija Mitrović, University of Niš
Philippa Pattison, University of Sydney
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Head of local organizing committee Melanija Mitrović
Dr Branislav Randjelovic (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.
Vukašin Pavlović is a teaching assistant at the Faculty of Mechanical
Engineering, University of Niš, Serbia. He finished his bachelor and master
studies at Faculty of Mechanical Engineering, University of Niš, 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 Niš” 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.
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Milan Pavlović is a teaching assistant at Academy of Technical and
Educational Vocational Studies Niš, Serbia. He finished his bachelor,
master and PhD studies at Faculty of Mechanical Engineering, University
of Niš, 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 ScientificExpert 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 Niš” 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 Niš-The Local Economic
Development and Projects office.
Milena Rajić, PhD is a teaching assistant at Faculty of Mechanical
Engineering, University of Niš, Serbia. She finished bachelor and master
studies at Faculty of Mechanical Engineering, University of Niš, 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.
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Ana Kitić is PhD student at Mechanical Faculty in Niš, University of Niš.
She is also researcher on Mechanical Faculty in Niš. She finished bachelor
and master studies at Faculty of Mechanical Engineering, University of Niš,
Serbia, in the field of Engineering Management. She enrolled in the doctoral
academic studies at the Faculty of Mechanical Engineering in Niš 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 NIŠ", 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 Milić, M.sc in Engineering Management, born 21.5.1996 in Niš,
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 Niš, 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 II Karađorđević, 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 Niš. 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.
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Semirings in network data analysis / an overview
Vladimir Batagelj
IMFM, Ljubljana, Slovenia
IAM UP, Koper, Slovenia
NRU HSE, Moscow, Russia
vladimir.batagelj@fmf.uni-lj.si
Abstract: A semiring is a ”natural” algebraic structure to formalize computations with link weights in
networks. We present an overview of semirings used in network data analysis, and network matrices and
vectors over a semiring (addition, multiplication, power, closure). We conclude with some research
directions. Supporting materials (slides, software, data sets, and other resources) will be available at
https://github.com/bavla/semirings
Keywords: Semiring, Network, Matrix, Sparse network, Closure, Outer-product decomposition, Pathfinder,
Temporal quantities, Bibliometrics.
Vladimir Batagelj is Professor Emeritus at the University of Ljubljana. His
main research interests are in mathematics and computer science,
combinatorics with emphasis on graph theory, algorithms on graphs and
networks, combinatorial optimization, algorithms and data structures, cluster
analysis, symbolic data analysis, visualization, social network analysis, and
applications of information technology in education. He is a co-author of
program Pajek for analysis and visualization of large networks. He coauthored four books: Generalized blockmodeling (CUP 2005), Exploratory
Social Network Analysis with Pajek (CUP 2005, 2011, 2018; Japanese 2009,
Chinese 2012), Understanding Large Temporal Networks and Spatial
Networks (Wiley 2014), Advances in Network Clustering and Blockmodeling
(Wiley 2020). He is a member of IEEE, IFCS, INSNA, IASC, and an elected
member of the International Statistical Institute.
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On Mathematical Aspects of Simple Social Notions
Branislav Boričić
University of Belgrade, Faculty of Economics, Belgrade, Serbia, branislav.boricic@ekof.bg.ac.rs
Abstract: The central teacher's problem, during the process of transferring knowledge to his/her students, is
how to simplify and present complex and difficult concepts and ideas, and simultaneously to preserve their
essence. Through a very common example, the notion of vetoing in real social life, we demonstrate the
logical and mathematical complexity of this phenomenon in the course of its theoretical treatment. Although
the vetoing has a quite simple definition in natural language, its theoretical processing brings significant
complications. Vetoing can be considered a power to forbid or prohibit the carrying out of decisions
attempted by other participants in a decision-making process. Logical analysis of vetoing contributes to better
understanding of vetoer conditions in the context of other known social choice theory axioms and their
influence on the consistency and deductive interdependence between axioms. Mathematical analysis of
vetoing gives possibilities for pure quantification of vetoing power. Logical complexity of vetoing can be
measured, in an objective way, by complexity of language used in analysis, while mathematical complexity
is evident from the difficulties that appear in formulating and proving basic statements regarding the vetoing
concept.
Keywords: Social choice, Axiom, Consistency, Complexity.
Branislav Boričić, 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).
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Semigroups: kinship and the tortoise and the hare
John P. Boyd
University of California at Irvine, Irvine, USA, jpboyd@uci.edu
Abstract: Frobenius (1895) showed that the smallest integer k such that ak is an idempotent is characterized
by m|k and 𝑟 ≤ 𝑘 < 𝑟 + 𝑚, where r is the index and m the period of the cyclic semigroup 〈𝑎〉. This begs the
question of how r and m are computed. For example, if a is a huge adjacency matrix, then it is very expensive
to store all the powers need to find r and m. The answer is an algorithm named after Aesop’s fable, The
Tortoise and the Hare, using only two storage registers. If we require the adjacency matrices to have at most
one 1 in each row and column, we generate an inverse semigroup, prosed by the author as a model of kinship.
A useful notation for finite inverse semigroups, proposed by S. Lipscomb (1996), is a generalization of the
cyclic notation for permutation groups.
Keywords: Inverse semigroup, Kinship, Chart, Idempotent, Index, Period
John P. Boyd, is a Professor of Mathematical Anthropology at School of
Social Sciences, University of California, Irvine. He is a recipient of
multiple recognitions (e.g., National Merit Scholar, N.D.E.A.
Fellowship). His research interests include kinship, social networks, and
mathematical anthropology: “I am interested in mathematical models of
social behavior, ranging from kinship systems to informal social networks.
The methodological questions raised by these endeavors have lead me to use
probabilistic methods (simulated annealing) to fit structures such as discrete
semigroups to network data. Other areas of interest to me include
sociobiology, neural networks, chaos theory, and Matematica programming.
What ties all these areas together, at least in my mind, is the emergence of
complex
structures
arising
from
simple
interaction
rules.”(https://www.faculty.uci.edu/profile.cfm?faculty_id=2579).
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Conflicts as Networks of Event Orderings
Ronald L. Breigera and Julia Grace Smithb
a
University of Arizona, Tucson, USA, breiger@arizona.edu
University of Arizona, Tucson, USA, juliasmith@arizona.edu

b

Abstract: One productive way to analyze an insurgency is to view it as a network of sequenced variables
across stages (periods) of the conflict. Defining networks of precedence relations and visualizing them by
means of Hasse diagrams, we reanalyze data that has informed policy considerations from a RAND
Corporation study of the thirty most recently completed insurgencies worldwide. We construct an
intersection network of shared precedence relations among insurgencies as a means of measuring the degree
of overlap among their sequenced activities. The network among insurgencies is informative in identifying
sequences of events that predict outcomes of interest, and aids in the identification and analysis of anomalous
cases. We explore this formulation, point out some of its limitations, and present illustrative analysis
demonstrating how new and useful insights can be obtaining by combining our formal approach with one
grounded in the comparative analysis of case studies.
Keywords: Partial order, Hasse diagram, Eevent orderings, Insurgency
Ronald L. Breiger is a Regents Professor and Professor of Sociology at the
University of Arizona, where he holds affiliations with the School of
Government & Public Policy, the Interdisciplinary PhD program in Applied
Mathematics, and the Interdisciplinary PhD program in Statistics & Data
Science. He is a leading contributor to theory and methods in social network
analysis, and he works as well in the areas of sociology of culture,
organizations, stratification, theory and methods. He served as Editor of the
journal Social Networks (1998-2006) and as Editor for Social and Political
Science of the journal Network Science (2016-2019). He is a recipient of the
Simmel Award of the International Network for Social Network Analysis
(2005), the James S. Coleman Distinguished Career Achievement Award of
the American Sociological Association Section on Mathematical Sociology
(2018), and the Paul F. Lazarsfeld Award of the American Sociological
Association Section on Methodology (2020), recognizing a career of
outstanding contributions to sociological methodology. He chaired a 2002
National Academy of Sciences workshop on dynamic social network
modeling and analysis. The proceedings (edited by R.L. Breiger, K.M.
Carley, and P.E. Pattison) were published in 2003 by the National Academies
Press. Dr. Breiger has been named a Fellow at the Center for Advanced Study
in the Behavi oral Sciences and a Fulbright Senior Scholar, and he is currently
an editorial board member of the American Journal of Cultural Sociology and
of Poetics: Journal of Empirical Research in Culture, the Media, and the Arts.
Julia Grace Smith is a doctoral candidate in the School of Sociology at the
University of Arizona. Her research focuses on the intersection of networks,
social policy, and stratification with an emphasis on the relationship between
theory and methods within these fields. Her dissertation explores an emerging
form of collaborative governance network in the social policy arena, social
impact bonds. She combines theories of public administration and
management, theories from the organizations literature, and innovations from
the emergent literature on social enterprise organizations to explain both how
cross-sector collaborative gover-nance networks are able to achieve their
process goals and why some succeed while others fail. Recent work includes
a comparative case study of city-level poverty reduction strategies.
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Revisiting some research work in a particular semigroup of
transformations
Paula Catarino
University of Trás-os-Montes e Alto Douro, Vila Real, Portugal, pcatarin@utad.pt
Research Centre of Mathematics of University of Minho-Polo of CMAT-UTAD
Abstract: The study of various finite semigroups of transformations makes an important contribution to
semigroup theory. The semigroup of full (partial, partial one-to-one) transformations have been studied over
the years. In this talk, it is our intention to remember and make known some research work related to a
particular case of two semigroups of transformations on a finite chain: the semigroup of orientationpreserving and the semigroup of orientation-reversing transformations on chain. We will remember some of
the most important results and show how this study has been of interest to several researchers, giving rise to
new investigations related to them.
Keywords:
semigroup.

Transformation

semigroups,

Orientation-preserving

semigroup,

Orientation-reversing

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 Trás-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 CMATUTAD 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.
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Semiotics in Mathematics: An Overview
Marcel Danesi
University of Toronto, Toronto, Canada, marcel.danesi@utoronto.ca
Abstract: Decades ago, mathematician René Thom wrote several key works in which he came to a
fundamental reassessment of how math is defined and what it is. He concluded, in essence, that math is a
semiotic discipline. His suggestion was not just an esoteric one. It actually reflects something that everyone
discovers practically, given that mathematical problems require representation in symbols and are resolved
by a manipulation of the symbols. In effect, devising appropriate symbols, mNipulting them as they relate to
observations and various inner psychological processes, is what mathematics is—making it, in effect, a
semiotic discipline.
The groundwork was laid, indirectly and unwittingly, at the turn of the twenty-first century by George Lakoff
and Rafael Núñez in their book Where Mathematics Comes From: How the Embodied Mind Brings
Mathematics into Being (2000), in which they discussed a coherent, albeit controversial, view of how
mathematicians come to use and invent their proofs and theorems through the use of analogies and metaphor.
The idea that proofs and mathematical concepts stem from such “rhetorical thinking” certainly resonates
with Peircean semioticians, who see the etiology of new ideas in the process called abduction, a kind of
guesswork about the world that arises from our experiences and our ability to connect them by sensing
verisimilitude within them. In this framework, mathematics can be seen to be an offshoot of the same neuralconceptual system that leads to the creation of language and other human skills and faculties. Whether or not
this tenet can be proven empirically, the point is that it is plausible and highly interesting and, thus, needs to
be explored seriously if we are ever to come to an understanding of what mathematics is and why it leads to
knowledge of the world.
This presentation looks at the work that has been done in semiotics proper since the Lakoff-Johnson book,
and how it is interconnected with such cognitive processes as modeling and metaphor, which lead us to
contemplate deeper structures that are implicit in mathematical representations. The insights offered by a
semiotic approach may seem either common-sensical or perhaps “reformulations” of standard notions in
math. I suggest that this is so only in a coincidental way. My claim is that by perceiving math as a semiotic
discipline, it will put us in a better intellectual position to understand its basic structure and function more
concretely, akin to the way in which semiotics can shed light on other disciplines, such as language and
music.
Keywords: Semiotics, Representation, Metaphor, Cognitive Science, Symbols, Discovery
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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Constructive semigroup theory
Erik Darpöa, MelanijaMitrovićb,c
b

a
Nagoya University, Japan. darpo@math.nagoya-u.ac.jp
Faculty ofMechanical Engineering Niš, University of Niš, Serbia, melanija.mitrovic@masfak.ni.ac.rs
c
International Chair in Mathematical Physics and Applications ICMPA-UNESCO Chair
University of Abomey-Calavi, Cotonou, Republic of Benin

Abstract: In this talk, I shall speak about some basic notions of semigroup theory in the setting of
constructive mathematics. The focus will be on the concept of apartness (i.e., inequality) in sets and
semigroups, and on the differences between the constructive and the classical theory
Keywords: Semigroup, Constructive mathematics, Apartness, Intuitionistic logic.
Erik Darpö 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 aspects
and cluster-tilting theory.
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Transformation representations of semigroups
James East
Western Sydney University, Sydney, Australia, J.East@WesternSydney.edu.au
Abstract: The degree of a finite semigroup S is the minimum n such that S can be faithfully represented by
transformations of an n-set. This talk will discuss some recent work calculating degrees of various classes of
semigroups, including null semigroups, nilpotent semigroups, rectangular bands and sandwich semigroups.
Some interesting combinatorial objects play an important role, including integer compositions and
hypergraph colourings. This is joint work with Peter Cameron, Des FitzGerald, James Mitchell, Luke Pebody
and Thomas Quinn-Gregson.
Keywords: Transformation semigroup, Transformation representation, Semigroup variant, Rectangular
band, Nilpotent semigroup, Hypergraph.
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 has written 70+ mathematical articles, 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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Time and sequence in networks of social interactions
Lucia Falzon
University of Melbourne, Melbourne, Australia, lucia.falzon@unimelb.edu.au
Abstract: Social networks offer a powerful modelling framework to describe the structure of relations and
interactions among a set of actors. They allow relational patterns to be detected, described and compared.
The algebraic representation of static networks, whose arcs and edges are either universally present or absent,
can be extended to analogously describe network structures with dynamic arcs or edges, which are not
assumed to be simply present or absent but exist over a finite number of closed time intervals. In this paper,
we discuss the algebraic underpinnings of dynamic interaction and relational structures and explore their
utility in determining sequential patterns in relational data. We define several operations on these arrays and
consider the algebraic structures, such as semirings and dioids, to which they give rise. We also discuss how
the overarching algebraic framework can be used to construct viable time-ordered paths which lead to
algorithms that calculate measures for dynamic networks.
Keywords: Social network, Dynamic social network analysis; Semigroup, Dioid, Relational composition,
Time-ordered paths.
Lucia Falzon is an Honorary Research Fellow at the School of
Psychological Sciences, University of Melbourne and a Senior Fellow of
the Defence Science and Technology Group in the Australian Department
of Defence. She has spent the last thirty years conducting research on
modelling and analysis to support operational planning, human
intelligence and information operations. She has led research programs as
well as conducted research in the following areas: algebras of timeordered relations, generalised dynamic measures for social network
analysis, lattice analysis for detecting latent social structures in relational
data and data collection strategies for capturing discussion networks Her
current research focuses on the conceptualisation of appropriate temporal
metrics for social interaction networks and the formal characterisation of
social media as a system for spreading information and social attitudes.
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Problematic of mathematics and social sciences: an ubiquitous
constructive interaction in algebraic modeling
Mahouton Norbert Hounkonnoua, Melanija Mitrovića,b
a

International Chair in Mathematical Physics and Applications ICMPA-UNESCO Chair
University of Abomey-Calavi, Cotonou, Republic of Benin, norbert.hounkonnou@cipma.uac.bj
b
Faculty ofMechanical Engineering Niš, University of Niš, Serbia, melanija.mitrovic@masfak.ni.ac.rs
Abstract: In this talk, we address the issue of mathematics in social sciences as a rich source of mutual
inspiration, weaving new adapting theory developments for the former and logical construction for the latter.
Specifically, new mathematical methods emerge from social sciences, while these borrow precision and
objectivity from mathematics for better expression and rigorous understanding of their content and object.
Further, we question the history about the evolution of ideas on this problematic and discuss numerous fields
of social sciences invested by mathematics and modeled by algebraic structures.
Keywords: Social sciences, Mathematics, Algebraic structures, Modeling, Semigroups
Mahouton Norbert Hounkonnou is a full Professor of Mathematics and
Physics at the University of Abomey-Calavi, Benin. He published over
200 main research papers in mathematics and mathematical physics. He
is a visiting professor at African, Asian, European and North American
Universities. He was awarded numerous Prizes for the excellency of his
work, including the 2016 TWAS C. N. R. Rao Prize for Scientific
Research. His membership extends to the Benin National Academy of
Sciences, Arts and Letters, Academy of Science of South Africa, African
Academy of Sciences, The World Academy of Sciences, etc. Professor
Hounkonnou is a Knight of the Benin National Order.
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Complex networks mining by vertex elimination scheme
Bertrand Jouvea, Etienne Fieuxb
a

LISST, Université de Toulouse, CNRS, Université Toulouse Jean Jaurès, France, bertrand.jouve@univtlse2.fr
b
IMT, Université Toulouse Paul Sabatier, France, fieux@math.univ-toulouse.fr

Abstract: When considering real world complex networks, an important question is how local topological
constraints impact the overall topology of the network. We give a quick overview of how useful are vertex
elimination schemes based on neighbourhood properties. We also present new elimination schemes based
on bridges between graph theory and simplicial geometry. These are generalizations of a classical scheme
based on dominated vertices. Such schemes can be used as models for the construction of large networks
whose topology can be controlled by local actions
Keywords: Complex network, Dismantlability, Flag complex.
Bertrand Jouve is a Senior Researcher at the French National Centre for
Scientific Research (CNRS). He conducts both theoretical research in graph
theory and applied research in the areas of social network analysis, online
social networks, transport networks or logistic optimization. He is
particularly interested in topological modeling of complex dynamic
networks. He has a strong expertise in interdisciplinary projects. He served
as Director of CNRS Labs, as Scientific Deputy Director at the CNRS SSH
Institute, then as President of the The National Network of Houses for the
Social Sciences and Humanities. Recently he founded a “Peer Community
In Network Science”, which is part of a non-profit scientific organization
that aims to create specific communities of researchers reviewing and
recommending, for free, unpublished preprints in their field. He is Vice
President Treasurer of the Complex System Society.
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Decomposition of an Abel-Grassmann's groupoid
Madad Khan
Department of Mathematics, COMSATS University Islamabad, Abbottabad Campus, Pakistan
E-mail: madadmath@yahoo.com
Abstract: In this paper we have decomposed AG-groupoids. We have proved that if S is an AG^{∗}groupoid, then S/ρ is isomorphic to S/σ, for n,m≥2, where ρ and σ are congruence relations. Moreover we
have shown that S/η is a separative semilattice homomorphic image of an AG-groupoid S with left identity,
where η is a congruence relation.
Keywords: AG-groupoid, Left invertive law, Medial law and congruences.
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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Idempotents in tropical matrices
Victoria Goulda, Marianne Johnsonb and Munazza Nazc
a
University of York, York YO10 5DD, UK, victoria.gould@york.ac.uk
University of Manchester, Manchester M13 9PL, UK, marianne.johnson@manchester.ac.uk
c
Fatima Jinnah Women University, The Mall, Rawalpindi, Pakistan, munazzanaz@fjwu.edu.pk
b

Abstract: Matrices and idempotents permeate mathematics, from the applied mathematics of engineering to
the purest produced by algebraists. Matrices whose entries come from the real numbers encode linear maps
from one real vector space to another. Under composition they have an elegant algebraic structure that is
governed by idempotents, or projections, that is, matrices that square to themselves. A classic result of Erdos
tells us that, other than the invertible elements, every matrix is a product of idempotents. Taking the real
numbers and equipping them with new operations of tropical addition and multiplication we arrive at the
tropical semiring T, and then so-called tropical matrices, i.e., those that have entries from T. Such matrices
have wide application but when it comes to their behaviour under composition, `all bets are off’. On the
positive side, upper triangular tropical matrices do behave well with respect to idempotents, as we
demonstrate.
Keywords: Tropical semiring, Matrices, Regular, Abundant, Fountain
Vicky was an undergraduate and a PhD student at York, then a lecturer at
Bristol and Manchester before holding a Royal Society European Research
Fellowship at the Technishe Hochshule, Darmstadt. She returned to York
with an SERC (now EPSRC) Postdoctoral Fellowship, before joining the
permanent academic staff. Vicky’s research lies in the abstract area where
semigroup theory, universal algebra, and model theory meet. She is
interested in (amongst other things) structure theory for semigroups,
endomorphism monoids of universal algebras, semigroups of quotients, and
monoid actions. These coalesce around two topics: idempotents and finitary
conditions. Vicky enjoys working with a wide range of collaborators and
PhD students. Recently Vicky gave up being Head of Pure Mathematics at
York, after 6 years. She has held a number of editorial positions and is
currently on the Editorial Board of Semigroup Forum. One of Vicky’s keen
interests is in good practice in mathematics. She has been involved in the
Athena SWAN process and is currently a member of the Ethics Committee
of thE European Mathematical Society.

30

Algebraic Structures for Social Data
John Levi Martin
University of Chicago, Chicago, USA, jlmartin@uchicago.edu
Abstract: A long tradition of using algebraic approaches to understand the structure of social data may be
understood as stemming from different ways of conceptualization the information in a Boolean data matrix.
While psychologists generally focused on models of dichotomous or ordinal latent abilities, sociologists were
more interested in overlapping sets of inclusions. In some cases, the same algebraic structure was subject to
very different interpretations. After walking through a succession of algebraic structures used to examine
the information in the two-way matrix, I focus on the relation between two different ordinal
dimensionalizations or factorings of a Boolean data matrix, that known as the biorder approach, and a
different one first proposed by Clyde Coombs, and show the conditions under which they are equivalent.
Keywords: Partial Order, Boolean Matrix, Factorization, Biorder, Coombs, Lattice
John Levi Martin is the Florence Borchert Bartling Professor of
Sociology at the University of Chicago. He is the author of Social
Structures, The Explanation of Social Action, and Thinking Through
Theory, Thinking Through Methods and Thinking Through Statistics. He
has written on the use of algebraic methods for response and network data
in journals such as Sociological Methodology, Sociological Methods &
Research, Quality and Quantity, and the Journal of Mathematical
Sociology.
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Algebra and Modelling in Mathematics School Curriculum
Dragana Martinovic
University of Windsor, Windsor, Canada, dragana@uwindsor.ca
Abstract: In this presentation, I will address Algebra and modelling from the standpoint of a mathematics
educator. In a Faculty of Education, I teach students how to teach mathematics and how mathematics is
learned. To this conference I provide some insights into the place that Algebra and modelling have in the
current Canadian school curricula. For cognitive scientists “Algebra is about essence” (Lakoff & Núñez,
2000, p. 110), for mathematicians and mathematics educators, “algebraic reasoning… is among the most
powerful intellectual tools that our civilization has developed in schools” (Kaput, 2000, p. 4), but for
students, Algebra often serves as a gatekeeper. Mathematics educators have to reconcile such multifaceted
and often opposing notions that people have of Algebra. Infusing it throughout the mathematics curriculum
from early age is important, but also paying attention to developmental readiness of students and using
activities, tools (including technology), and tasks opened enough to engage them all. Models and modelling
are crucial in supporting students to develop mathematical intuition and algebraic fluency.
Keywords: Algebra, K-12 curriculum, Modelling, Mathematics education.
Dragana Martinovic is a Professor of Mathematics Education at Faculty of
Education, University of Windsor. She is a Fellow of the Fields Institute for
Research in Mathematical Sciences and a Co-Director of the Fields Centre for
Mathematics Education. Dragana is on the Executive for the Mathematics
Knowledge Network, a five year project funded by the Ontario Ministry of
Education. She is a Co-Director of The Fields Cognitive Science Network,
and a founding and current Co-Editor of the Springer book
series, Mathematics Education in the Digital Era. In her research, Dragana
explores knowledge for teaching mathematics, ways in which technology can
assist in teaching and learning of mathematics, and epistemologies of Science,
Mathematics, Engineering, and Mathematics (STEM) in relation to teacher
and K–12 education.
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Representations of generalized rook monoid algebras
Volodymyr Mazorchuk
Uppsala University, Uppsala, Sweden, mazor@math.uu.se
Abstract: In this talk I plan to discuss the representation theory of generalized rook monoid algebras with
the main emphasis on the role of Jucys-Murphy elements and the corresponding Gelfand-Zeitlin subalgebra
and on the associated functorial actions of the affine special linear Lie algebra and the bicyclic monoid.at.
Keywords: Rook monoid; Jucys-Murphy elements; Functor
https://katalog.uu.se/profile/?id=N1-667
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Constructive semigroup with apartness: the state of the art
Melanija Mitrovićac, Daniel Abraham Romanob , Mahouton Norbert Hounkonnouc
a

Faculty ofMechanical Engineering Niš, University of Niš, Serbia, melanija.mitrovic@masfak.ni.ac.rs
b
International Mathematical Virtual Institute, Republic of Srpska, Bosnia and Herzegovina,
c
International Chair in Mathematical Physics and Applications ICMPA-UNESCO Chair
University of Abomey-Calavi, Cotonou, Republic of Benin, norbert.hounkonnou@cipma.uac.bj

Abstract: Throughout this talk constructive mathematics is understood as mathematics performed in the
context of intuitionistic logic. Errett Bishop - style constructive mathematics forms the framework for our
work. Inspired with results obtained in interactive theorem proving approach of formal verifications, we
formulated a new algebraic theory - the theory of semigoups with apartness. The order theory provides one
of the most basic tools of semigroup theory within classical mathematics. We developed constructive coorder theory as the main tool for the development of the theory of constructive semigroups with apartness
in the beginning, and later, for the development of some other algebraic structures with apartness. This talk
will also bring an overview on some other constructive order theories. A critical review of other constructive
order theories as well as our constructive co-order theory, including their diversities and similarities, will be
given too.
Keywords: Set with apartness, Semigroup with apartness, Constructive co-order theory
Melanija Mitrović is a full professor at the Department of Mathematics and
Informatics of the Faculty of Mechanical Engineering, University of Niš.
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 (20052010). She is visiting professor at Malardalen University, (Sweden), BarIlan 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 Niš, CAMFMEN. 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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Algebraic approaches to the analysis of social networks
Philippa Pattison
University of Sydney, Sydney, Australia, philippa.pattison@sydney.edu.au
Abstract: In this talk I discuss the use of algebraic approaches for understanding social relationships. I
sketch the algebraic approaches that have been taken, the types of questions they have sought to address, and
some of their successes and shortcomings. These approaches include partially ordered semigroups of binary
relations and relation algebras, and an analysis in each case using the lattice of order-preserving
homomorphisms. I focus particularly on structural regularities in social relational forms, the reasons why
they are of interest, and on how algebraic approaches have been used to explore similarities and differences
in form. I finish by setting out some open challenges for this line of inquiry.
Keywords: Social relationships; Binary relations; Social networks; Relation algebra; Semigroup; Lattice;
Subdirect product; Factorization.
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.
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Analysis and computation in solid mechanics
Daya Reddy
University of Cape Town
Abstract: Problems in solid mechanics typically take the form mathematically of systems of partial
differential equations, inequalities, or as variational problems. Studies of the well-posedness of such
problems provide valuable insights into the range of validity of parameters describing material behaviour,
and of the models themselves. The development of approximate solutions, using for example the finite
element method, and accompanying numerical simulations are an essential component of investigations,
given the intractability of all but the simplest cases. This presentation will provide an overview of some
problems in solid mechanics of recent and current interest, with a focus on isotropic and anisotropic elasticity.
Key results will be presented on their well-posedness, the development of algorithms for numerical
approximations, and the determination of conditions for convergence of such approximations.
Keywords: Solid mechanics, Partial differential equations, Inequalities, Variational problems, Finite
element method, Numerical simulation, Isotropic elasticity, Anisotropic elasticity
Daya Reddy completed a bachelor’s degree in civil engineering at the
University of Cape Town, a Ph.D. degree at Cambridge University in the
UK, and a post-doctoral year at University College London. He currently
holds the South African Research Chair in Computational Mechanics, in the
department of mathematics and applied mathematics at the University of
Cape Town. He served as dean of the faculty of science at UCT between
1999 and 2005His teaching and research activities reflect his
multidisciplinary perspectives, which he pursues largely through the Centre
for Research in Computational and Applied Mechanics, a centre comprising
academic staff and postgraduate students in five different departments.
Much of his work is concerned with mathematical and numerical analysis of
problems arising in solid and fluid mechanics. His many publications
include two graduate-level texts, and a research monograph, now in its
second edition, on plasticity theory. Daya Reddy is actively involved in
bodies that work towards strengthening the scientific enterprise and
providing science advice to policymakers. He served a term as president of
the Academy of Science of South Africa, and is currently president of the
International Science Council, the largest representative non-governmental
scientific organization globally.He is a recipient of the Award for
Distinguished Service from the South African Association for
Computational and Applied Mechanics, the South African Mathematical
Society Award for Research Distinction, and the Order of Mapungubwe
from the President of South Africa. He has held numerous visiting positions,
including those of Visiting Faculty Fellow at the University of Texas at
Austin and the Timoshenko Lecturer at Stanford University. He is a recipient
of the Georg Forster Research Award from the Alexander von Humboldt
Foundation of Germany.
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Semiring identities of the Brandt monoid
Mikhail V. Volkov
Ural Federal University, Ekaterinburg, Russia, m.v.volkov@urfu.ru
Abstract: The 6-element Brandt monoid B is formed by six 0-1 matrices if size 2x2 (the zero matrix, the
identity matrix, and four matrix units) and has the usual matrix multiplication as its operation. It is known as
‘the most ubiquitous harbinger of complex behaviour in all finite semigroups’. In particular, the semigroup
identities of B admit no finite basis, and the same is true for its identities as an inverse semigroup (the
operation of taking inverse being the usual matrix transpose). Here we consider a unique addition on B under
which B becomes an additively idempotent semiring and prove that the semiring identities of B admit no
finite basis as well.
Keywords: Additively idempotent semiring, Inverse semigroup, Brandt monoid, Finite basis problem
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. Volkov
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.
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Human Mathematics
Jacek Woźny
University of Wroclaw, Poland, jacek.wozny@uwr.edu.pl#
Abstract: On July 20th 1969 the lunar module of Apollo 11 landed on the Moon. The trajectory of this
historic space flight has been calculated by hand by a group of the so called "human computers". It is just
one example of the effectiveness of mathematics in modeling (and changing) the world around us.
Mathematics continues to be productively applied in engineering, medicine, chemistry, biology, physics,
social sciences, communication and computer science, to name but a few. As Hohol (2011 : 143) points outthis fact is often treated by philosophers as an argument for mathematical realism of the Platonian or
Aristotelian variety. It is from this perspective that Quine-Putnam "Indispensability Argument", Heller's
"Hypothesis of the Mathematical Rationality of the World" or Tegmark's "Mathematical Universe
Hypothesis" have been discussed. In my presentation I will argue (following in the footsteps of, for example,
Lakoff and Núñez 2000, Fauconnier and Turner 2002, Alexander 2011, Danesi 2016) that it is not the world
that is mathematically rational but rather the other way round - mathematics is "of this world", i.e. it relies
on basic mental operations such as metaphor and blending. My argument will be based on the analysis of the
language in selected fragments of Herstein's (1975) excellent Topics in Algebra- a classic handbook
addressed to "the most gifted sophomores in mathematics at Cornell" (8).
Keywords: Embodied mathematics, Metaphor, Blending
Dr Jacek Woźny, adjunct professor at the Institute of English Studies of the
University of Wrocław, Dept. of Translation Studies. Memeber of the Polish
Cognitive Linguistics Association and Red Hen Lab - a global laboratory
and consortium for research into multimodal communication. My
professional areas of interest include multimodal communication, cognitive
exploration of mathematics, cognitive semantics, linguistic categorization,
computational linguistics and corpus linguistics.
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The Role of Mathematical Induction in Behavior Analysis of
the People
Mehsin Jabel Atteya
Department of Mathematics, College of Education,
Al-Mustansiriyah University, Baghdad, Iraq,
mehsinatteya88@gmail.com
Abstract: At the beginning of the 20th century, research on behaviour depended on the concept of stimulusresponse bonds. Skinner (1938) pointed the way to a new formulation that transcends discrete events and
contiguity with the invention of operant behaviour. For a long time, mathematical modelling of social
systems and dynamics was considered in the realm of science fiction. But predicting, and at once influencing
human behaviour is well on its way to becoming reality. In this project, we describe the idea of applying
mathematical induction with some examples of the current use in life and how the theoretical ideas can be
used to analysis cases of societal use of mathematical models and how they can be transformed into teaching.
In other words, it is a context that can help us to make evident how mathematics can be used to legitimise
and justify decisions that directly and significantly affect the social dynamics of some communities and the
lives of their inhabitants. Some sectors could use this procedure:1. Studies the response of the community to
obey the regulations of safety from COVID-19; 2. Studies the cultural and comparative among the
communities. As a matter as doing kind of habits between two communities.
Keywords: Mathematical induction, Behaviour, Analysis.
Mehsin Jabel Atteya is currently a PhD student at School of Mathematics
and Actuarial Science, University of Leicester of UK. He gets his MSc and
BSc from Department of Mathematics, College of Education, AlMustansiriyah University, Baghdad, Iraq in (1998-1999) and (2004),
respectively. His main research interests include Algebra, Ring Theory,
Linear Algebra. He is the author of a book under the title Generalized
Derivations of Semiprime Rings, Lambert Academic Publishing, Germany
(2012). Moreover, he has participated in several in tarnation and national
scientific conference of mathematics to gather workshops. Not only published
a lot of papers in different journals but also, he works as a member of the
Editorial Board and he has been a reviewer of some journal. In the same way,
he belongs to some scientific organizations. It goes without saying, he has
been a lecturer of Linear Algebra, Ring Theory, Complex Analysis at
Department of Mathematics, College of Education, Al-Mustansiriyah
University, apart from this as teaching assistant of mathematics for
engineering at School of Engineering, University of Leicester, (2019) and
(2020). Under those circumstances, he has been many a certificate merit from
different universities, journals, and conferences national and international. As
one might expect he is bilingual language. For more information, please visit
https://www.researchgate.net›profile›Mehsin-Atteya, Google
Scholarhttp://scholar.google.co.uk › citations, Academia.edu and
https://ar.wikipedia.org › wiki ›.
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Algebraic modeling of multilevel networks
Antonio Rivero Ostoic
Aarhus University, Aarhus, Denmark, jaro@cas.au.dk
Abstract: Multilevel networks are complex configurations that combine multimode structures, typically a
one- with a two-mode system with different domains. The analysis of multilevel networks still a current
challenge within social network analysis, particularly when these systems have a valued or multiplex
character. In this talk, we represent graphically and consistently multilevel structures made of different types
of relations. To reduce complexity, we perform a positional analysis or blockmodeling of real-world
networks and characterize the multilevel role algebra for the levels of their reduced structures. The algebraic
methods applied have partially ordered semigroups to represent ties between diverse types of relations within
a domain. The Formal concept analysis framework serves to connect different network domains through
Galois derivations. Lastly, we point some challenges and directions in the algebraic analysis of multilevel
structures that combine different types of ties and complex systems measured at several points in time.
Keywords: Multilevel networks, Semigroup, Formal concept analysis, Visualization.
With a background in sociology and social sciences, Antonio Rivero Ostoic
is a postdoctoral data scientist at the School of Culture and Society – Aarhus
University and a research associate at the University of San Simón (CESU). He
is the author of the book Algebraic Analysis of Social Networks: Models,
Methods and Applications using R published by Wiley, 2021, and the computer
packages multiplex and multigraph for performing algebraic analysis and
visualization of complex systems.
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A unified framework for equivalences in social networks
Nina Ottera, Mason A. Porterb
a

UCLA, Department of Mathematics, Los Angeles, US, otter@math.ucla.edu
UCLA, Department of Mathematics, Los Angeles, US, mason@math.ucla.edu

b

Abstract: A key concern in network analysis is the study of social positions and roles of actors in a network.
The notion of "position" refers to an equivalence class of nodes that have similar ties to other nodes, whereas
a "role" is an equivalence class of compound relations that connect the same pairs of nodes. An open question
in network science is whether it is possible to simultaneously perform role and positional analysis. Motivated
by the principle of functoriality in category theory, we propose a new method that allows to tie role and
positional analysis together. We illustrate our methods on two well-studied data sets in network science.
Keywords: Social networks, Equivalences, Role analysis, Position analysis, Applied algebra
Nina Otter is a CAM adjunct assistant professor in the Department of
Mathematics at UCLA, Los Angeles. She obtained a PhD in mathematics from
the University of Oxford in 2018. In 2018 she was a postdoctoral fellow at the
Max Planck Institute for Mathematics in the Sciences in Leipzig. In her
research she is interested in applying methods from pure mathematics, such as
topology or algebra, to the study of data. Since 2017 she is a co-founder and
executive manager of Compositionality (https://compositionality-journal.org/),
a diamond open-access journal that publishes research in the mathematics of
composition. Since 2021 she is the president and founder of the DeMoS
institute (https://demos-institute.org/), a research institute whose goal is to
promote the democratisation and modernisation of science..
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Algebraic thinking and modelling in dance
Shanti Pisea and R Ramanujamb
a

Indian Institute of science Education and Research (IISER) Pune, India, shantipise1@gmail.com;
shanti.pise@iiserpune.ac.in
b
Institute of Mathematical Sciences, Chennai, India, jam@imsc.res.in

Abstract. The notion of symmetry is fundamental in algebra and algebraic thinking, and the use of symbolic
representation characterizes the algebraic language. There is a close analogy to this in the kinetic arts:
movements that preserve symmetry are intrinsic to dance, and the grammar of classical as well as modern
dance is expressed in symbolism as well. Rotations, reflections and translations are taught both in
choreography classes and mathematics classes, but the potential for one learning from the other is rarely
explored. The algebraic notion of orbits bears a close resemblance to movements in dance. In the use of
bodily representations of 3-dimensional space and movements (in a way that symbolic manipulation of
representations can be mapped back to bodily movement in space), dance provides embodied insight into
algebraic thinking. We discuss the close correspondence between notion in algebra and dance, and its
implication for mathematics education.
Keywords: Algebraic thinking, Symbolic representation, Modelling in dance, Representation of 3D space
and movements, Algebra and dance, Mathematics education.
Shanti Amol Pise is a Senior Teaching Associate (Mathematics Education)
at Indian Institute Science Education and Research (IISER), Pune, India. She
has more than 17 years of teaching experience at various levels right from
primary through college level - teacher education. She is associated with
Centre of Excellence in Science and Mathematics Education since 2017,
before which she taught science and mathematics pedagogy to pre-service
teachers (B. Ed. programme). Her interest areas include various styles of
teaching and learning in Mathematics Education, Psychology of teaching
learning process, teaching mathematics with creativity, fun and integrating
arts in mathematics education. She is also involved in curriculum
construction, designing capacity building programmes for teachers and
developing innovative pedagogical activities. She is a certified Yoga
instructor & Choreographer and has volunteer as a wellness coach. She is
passionate about dance and arts forms a crucial part of her teaching and life.

R Ramanujam is Professor at Institute of Mathematical Sciences, Chennai.
His research is on applications of mathematical logic to computer science. He
is actively involved in work on mathematics curriculum at school level, and
is currently Vice President of the Mathematics Teachers'
Association (India).
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An Algebraic Tool for Economizing the Testing Process in
Social Sciences
Branislav Randjelovića, Melanija Mitrovićb,c, Vojislav V. Mitića,d, Ivana Iliće
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University of Nis, Faculty of Electronic Engineering, Nis, Serbia, bane@elfak.ni.ac.rs
University of Nis, Faculty of Mechanical Engineering, Nis, Serbia, melanija.mitrovic@gmail.com
c
International Chair in Mathematical Physics and Applications ICMPA-UNESCO Chair
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d
Serbian Academy of Science and Arts, Belgrade, Serbia, vmitic.d2480@gmail.com
e
University of Nis, Faculty of Medicine, Nis, Serbia ivanailicc3@gmail.com

Abstract: In modern social sciences, and wider in whole modern society, there are permanent needs for a
large number of testing, in almost all segments. On the opposite side, large scale research or testing on a
large sample can be very, very expensive. In order to reduce overall price of testing, it could be useful to use
some mathematical methods for choosing the appropriate sample. Use of the appropriate mathematical
models should reduce the sample for testing, reduce overall price of testing and, also very important, to give
accurate or at least approximate and useful results, that can satisfy needs. In this paper we propose an
algebraic tool and mathematical method for selective testing, using set theory and basic combinatorics. We
select a sample for testing from different available groups, using so called system of distinct representatives.
System of distinct representatives (SDR) will be used in order to minimize overall number of testing, using
of permanent of incidence matrix.
Keywords: Large scale testing, Sample, Permanent, System of different representatives.
Branislav Randjelovic (1970) is assistant professor at Department of
Mathematics, Faculty of Electronic Engineering, University of Nis. Also, he
works as assistant professor at Department of Mathematics and Informatics
and Head of department, at Faculty of teachers Education, University of
K.Mitrovica. He published more than 50 scientific papers and expert works,
10 textbooks and several publications. He was participant/researcher on 6
domestic scientific projects and 12 International Educational projects. Areas
of work are numerical mathematics and its applications, graph theory and its
applications in various fields. He is Head of Institute for Education Quality
and Evaluation of Republic of Serbia.
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Gödel's incompleteness theorem and human-machine nonequivalence
Zvonimir Šikić
University of Zagreb, Croatia, zsikic@math.hr
Abstract: For many, it is still hard to conceive how the world of subjective experiences spring out of merely
physical events. This problem of qualia is the hardest and the main part of the mind-body problem. The
problem is often summed up in the following question: “How matter (i.e. body and brain) becomes mind.”
All sorts of dualists think it never does and some of them, like Lucas [L] and Penrose [P], think that Gödel’s
incompleteness theorem proves that. Their main argument is that Gödel’s theorem implies human-machine
non-equivalence in the following sense: “There is no machine which could capture all our mathematical
intuitions. Hence, we are not just machines, there is something beyond that.” We analyse this implication
and prove that it is incorrect. Instead, we offer a correct implication.
Keywords: Gödel's incompleteness theorem, Dualism
Zvonimir Šikić is the retired head of the Mathematics Department at the
Faculty of Mechanical Engineering and Naval Architecture, University of
Zagreb. He is a former president of Croatian Mathematical Association
(1999- 2003), Croatian Logical Association (2010-2020) and Scientist Union
of Croatia (1992-2002). He is a current director of Philosophy of Science
(from 2002.) and Logic and applications (from 2013), which are both
conferences at Inter University Center - Dubrovnik. He is a head of the
Seminar for Mathematical Logic at the University of Zagreb (from 1990). He
is also a member of Croatian Helsinki committee (from 2008) and Club of
Rome – Croatia (from 2019).
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Till algebra, that great instrument and instance of human sagacity, was discovered, men,
with amazement, looked on several of the demonstrations of ancient mathematicians,
and could scarce forbear to think the ﬁnding several of those proofs to
be something more than human.
John Locke (1960)
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