[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

Ill" Mathematical Researches Print ISSN: 2588-2546
2

Online ISSN: 2588-2554

Kharszmi University
Homepage: https://mmr.kKhu.ac.ir/

On fundamental hypergroups and their applications in
fundamental particles and nuclear physics

Morteza Jafarpourt’®’, Hossien Aghabozorgi?='*, Zyenab Arabpour?

1. Department of Mathematics, Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran.
E-mail: m.j@vru.ac.ir

2. Department of Mathematics, Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran.
DAE-mail: h.aghabozorgi@vru.ac.ir

3. Department of Mathematics, Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran.
E-mail: zeynab.arabpour1398@gmail.com

Article Info ABSTRACT

Avrticle type:

Research Article Introduction

The theory of hyperstructure has been introduced as a generalization of

Avrticle history: structure theory. This theory works on sets instead of elements in algebraic
Received:

27 February 2021 systems. In recent years, not only the theory of hyperstructures has received
Received in revised form:

11 June 2021 more attention from mathematicians, but also scientists from other sciences
Accepted:

10 July 2021 such as physics, chemistry, and biology have investigated on it, and many
Published online: . . . o . .

20 June 2023 articles have been published in this field. In this research, we introduce

fundamental hypergroups and dependent hypergroups. A connection between
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hyperstructures, We show that interaction process such as Lepton actions in fundamental
hyperoperation,

fundamental particle physics forms a fundamental hypergroup.
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?ur?:;;mental In this study, first using the definitions, notions and theorems of hypergroup

particles. theory we introduce the classes of fundamental and dependent hypergroups.

Then describe standard model of particle physics and investigate the
hyperstucture associated from interaction of Lepton actions in fundamental

particle physics satisfies the associativity condition and forms a fundamental

hypergroup.
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Results and discussion
In this paper, using the concepts of hyperstructure theory, the categories of
fundamental and dependent hypergroups are introduced and some of their
properties have been investigated. By introducing the class of fundamental
hypergroups, we have shown that the hyperstructure which is derived from the
process of interaction between leptons forms a fundamental hypergroup. This
connection, in addition to showing the establishment of a new order in the
execution of processes, also makes it possible to take advantage of the
interaction process of the elements of this set by using the associativity
condition in the collection of leptons. Moreover, from the point of view of
hyperstructure theory, the category of fundamental hypergroups can be further
studied.
Conclusion
The following conclusions were drawn from this research.

¢ Introducing a new class of hypergroups which is named the class of

fundamental hypergroups.
e Strong connection between hypergroup theory and nuclear physics

and fundamental particles.
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