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ABSTRACT

Interdisciplinary studies emerged in the second half of the twentieth century as an academic
response to theoretical and research challenges that single disciplines could not adequately
address. Within the social sciences, where issues are complex and deeply intertwined, such
approaches have gained particular significance. Consequently, the latter half of the
twentieth century witnessed the development of multiple interdisciplinary fields. One of
these is mathematical sociology, which bridges sociology and mathematics. Its aim is to
provide meaning to seemingly unrelated bodies of social data, to render social processes
more tangible, and to contribute to the precise construction of theoretical frameworks in
sociology. Although initial explorations at the intersection of sociology and mathematics
began in the early second half of the twentieth century, the institutionalization of
mathematical sociology as a distinct field only took shape toward the end of that century.
Despite more than fifty years of research in this domain, however, the field has received
little attention within Iranian academia. This article, employing a descriptive-analytical
approach and drawing on scholarly sources, reviews the relationship between mathematics
and sociology. It emphasizes the critical role of mathematics in sociology and argues for the
establishment of mathematical sociology as an academic discipline in Iran. The discussion
first outlines the broader context of interdisciplinary studies, then situates mathematical
sociology within this framework, and finally explores the applications of mathematics in
sociological analysis. Despite existing contributions, mathematical sociology remains
underdeveloped and has been largely overlooked by both sociologists and mathematicians.
In Iran, this neglect is so pronounced that, despite its significance, mathematical sociology
has not yet been introduced even as a university course.
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INTRODUCTION

The problematization of the research indicates that despite over half a century of
experience in the field of interdisciplinary studies of sociology and mathematics, this
important area has been neglected in the academic sphere of Iran. Despite the
practical significance for the relationships between these two sciences and efforts to
establish interdisciplinary sciences in this field in many universities around the world,
unfortunately, the necessary attention has not been given in our country. This neglect
has reached a point where the necessity of proposing a unified course in
"Mathematical Sociology” or "Sociology of Mathematics" has not been addressed in
either of the two sciences. Establishing scientific and academic relationships between
these two scientific disciplines has become increasingly essential and important
today. Such relationships will not only resolve many computational and
methodological challenges in sociology but will also aid in the application and
socialization of mathematics. This is particularly crucial in an era where the
emergence of artificial intelligence and the necessity of utilizing it in various fields
make the role and importance of precise mathematical tools in various scientific
fields, especially social sciences, more essential than ever.

With this explanation, two main questions have become the focus of the present
research: first; what is the importance and necessity of proposing interdisciplinary
studies of sociology and mathematics? And second; how will the relationship between
sociology and mathematics be structured?

METHODOLOGY

The method used in this article is descriptive-analytical. Since the subject and
problem of the article is the proposal of interdisciplinary studies of sociology and
mathematics, two main objectives will be pursued in the article: first, to propose the
relationships between sociology and mathematics, and second, to theoretically
analyze the structure of mathematical sociology. For this purpose, using the
descriptive method, the relationships between sociology and mathematics will be
outlined and described, and then, using the theoretical analysis method, the
prevailing theoretical approach in mathematical sociology will be critiqued and
examined.

FINDINGS

"Mathematical Sociology" is another form of the relationship between sociology and
mathematics that differs in content from mathematical sociology. Mathematical
sociology connects mathematics and sociology to advance the scientific and
systematic understanding of social structures and processes. Mathematical sociology
is a practical and operational approach that, unlike mathematical sociology, focuses
on the role and importance of applying mathematical models in sociology rather than



addressing the social roots and cultural contexts of the formation of mathematical
issues and models. The emergence of mathematical models in sociology was part of
the interdisciplinary approach that took shape in the second half of the twentieth
century and, with the challenges of problematization that arose in sociology, led to
the emergence of new interdisciplinary scientific innovations such as information
theory, game theory, and cybernetics in sociology, and the mathematical modeling in
social and behavioral sciences has also been scientifically operationalized. It is also
believed that mathematical sociology is a field of interdisciplinary research that
relates both to the use of mathematics in sociological research and to the study of the
relationships between mathematics and sociology.

Mathematical sociology, focusing on mathematics in sociological research, uses
mathematics to construct social theories. The goal of mathematical sociology is to
take sociological theory and express it in mathematical forms. The advantages of this
approach include increased clarity and the ability to use mathematics to extract
concepts of a theory that cannot be intuitively reached.

Mathematical sociology uses very formal models to understand social processes
and structures. For example, agent-based models consider social life as a function of
interactions among adaptive agents that influence each other in response to the
effects they receive. These models allow sociologists to understand how simple and
predictable micro-interactions among actors can create social structures and
organized macro-patterns. They can also be used to conduct virtual experiments that
test grand sociological theories by manipulating structural factors such as graph
theory, network topology, social stratification, or spatial mobility.

Mathematical sociology, as a branch of interdisciplinary studies, has also created
several other subfields whose goals are to formally model social life. The most
important of these areas is social network analysis, which has become one of the
fastest-growing fields of sociology in the twenty-first century. Another major
advancement in this field is the emergence of computational sociology, which
expands mathematical tools using computer simulations, artificial intelligence, and
advanced statistical methods. The latter subfield also utilizes extensive new datasets
regarding social activities generated by social interactions on the internet.
Computational sociology employs intensive computational methods to analyze and
model social phenomena. It examines social and behavioral dynamics through social
simulation, social network analysis, and social media analysis to develop theoretical
modeling of complex social processes.

CONCLUSION

This article aimed to provide a brief introduction to mathematical sociology as one
of the branches of interdisciplinary studies. The authors of this article, each with an
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academic background relevant to the disciplines involved in mathematical sociology,
are familiar with the weaknesses and methodological and theoretical challenges of
their specialized fields in examining and studying specialized topics. This area
provided an idea for exploration in the field of interdisciplinary studies for the
authors of the article. According to the authors, mathematical sociology, as an
interdisciplinary field, can offer valuable solutions and answers to the mentioned
weaknesses and challenges. Therefore, the main objective of this article's framework
is to highlight the importance of mathematical sociology and strengthen the
foundation for its establishment in the academic environment of our society.
According to researchers active in the field of interdisciplinary studies, the expansion
of interdisciplinary studies not only leads to the cohesion of the academic
environment, the dynamism of university education systems, and consequently, the
growth and reform of culture but also addresses the gaps and needs of society. It is
evident that by organizing and implementing such a comprehensive and impactful
plan, an effective step will be taken towards the scientific and practical development
of sciences in Iran, as the formulation of interdisciplinary programs will enable
individuals to bridge the epistemological and theoretical gaps between disciplines
and, through joint research and collaboration among specialists from various
sciences, create an environment that fosters cooperation and yields more reliable
results in the field of science.

NOVELTY

Despite the research conducted in universities worldwide, mathematical sociology
remains a very fragile structure and has received little attention from sociologists
(especially sociology in Iran). Perhaps this is because working in this field requires
knowledge of mathematics and proof methods, which in itself necessitates experience
in the field of mathematics. This neglect in Iran has reached a point where, despite
the necessity and importance of such studies, mathematical sociology has not even
manifested in the form of a course unit.

This article aimed to provide a brief introduction to mathematical sociology as
one of the branches of interdisciplinary studies. The authors of this article, each with
an academic background relevant to the disciplines involved in mathematical
sociology, are familiar with the weaknesses and methodological and theoretical
challenges of their specialized fields in examining and studying specialized topics.
This area provided an idea for exploration in the field of interdisciplinary studies for
the authors of the article. According to the authors, mathematical sociology, as an
interdisciplinary field, can offer valuable solutions and answers to the mentioned
weaknesses and challenges. Therefore, the main objective of this article's framework
is to highlight the importance of mathematical sociology and strengthen the
foundation for its establishment in the academic environment of our society.
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