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Introduction

Algebraic structures have become crucial in expanding scientific knowledge
across disciplines such as physics, medical engineering, social sciences, and
computer science. In 1958, Chang introduced the concept of Bl-algebras.
Extensions of Bl-algebras, such as pseudo Bl-algebras, hyper Bl-algebras,
have further applications in interpreting complex structures across these fields.
This paper contributes to the classification of finite Bl-algebras of order 2, 3,
and 4 detailing their unique properties to enhance understanding and facilitate
applications.

Material and Methods

The paper employs existing foundational theorems and definitions of BI-
algebras, focusing on essential properties such as commutativity, transitivity,
and distributivity. Using these properties, the classification of Bl-algebras of
order 2, 3, and 4 is achived through systematic construction and analysis of
Cayley tables. For each algebra, the classification approach identifies
isomorphic structures and distinguishes them by unique ideal structues. The
method involves defining and verifying homomorphisms that preserve these
isomorphic structures.

Results and discussion

The analysis confirms that, up to isomorphism, only one Bl-algebra exist at
order 2, two distinct Bl-alegebras exist at order 3, and eight at order 4. Each
algebra’s structure and prperties are summarized in corresponding Cayley
tables. The results reveal specific algebras that are uniquely commutative,
transitive, and distributive. Additionally, the paper discusses the impact of
these proprties on the ideal structure, where each Bl-algebra is analyzed for
its set of ideals.

Conclusion

This study successfully classifies Bl-algebras of order less than 5, contributing
valuable insights into their structural and ideal properties. By explicity
presenting all possible isomorphic classes and analyzing ideal structures, the
paper offers a comperhensive refrence for researchers working with Bl-
algebras and related algebraic systems. The findings provide a robust
foundation for further applications of Bl-algebras in various scientific and
mathematical fields, enhancing their utility in modeling complex logical and
structural systems.
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