V International Conference on Mathematics and its Applications in Science and Engineering
(ICMASE 2024)

,J‘S@‘:}\
45k ICMASE 20
0,0

2-ABSORBING IDEALS OF COMMUTATIVE SEMIRINGS WITH
BIPOLAR FuzzYy LOGIC

Serkan Onar'*, E. Mehmet Ozkan?, Ayten Ozkan?

1Department of Mathematical Engineering, Yildiz Technical University, Istanbul, Turkey
2Depan‘ment of Mathematics, Yildiz Technical University, Istanbul, Turkey
3Department of Mathematics, Yildiz Technical University, Istanbul, Turkey

ABSTRACT

This study aims to provide a comprehensive understanding of the inherent characteristics, attributes,
and operational behaviors of 2-absorbing ideals and 2-absorbing primary ideals of commutative
semirings within the framework of bipolar fuzzy logic. We begin by considering the algebraic
structure of these ideals and their behavior under the logical conjunction (A) and disjunction (V)
operations.

In bipolar fuzzy sets, the range of the membership degree is [—1,1]. An element has no bearing
on the associated property if its membership degree is 0. If an element’s membership degree is
within the range of (0, 1], it partially fulfills a hidden counter attribute. Conversely, if an element’s
membership degree falls between [—1, 0], it partially meets a hidden counter characteristic. These
degrees are denoted by i : S — [—1, 1], reflecting the bipolar nature of the membership function.

Through a detailed exploration of their significance in existing literature, we seek to uncover their
distinctive traits and potential applications across various logics. Notably, the bipolar fuzzy logic
framework introduces a nuanced perspective on the membership degrees of elements within these
ideals, where the functions u* : X — [0,1] and = : X — [—1, 0] denote the degrees of member-
ship and of non-membership of each element r € X to set A, respectively, 0 < pt(r) —p=(r) <1
forall r € X.

Additionally, the definition of the Cartesian product for these ideals, I x J = {(¢,j) | i € I,j € J},
facilitates a more profound examination of their interrelations. This product allows us to extend
properties of single ideals to pairs of ideals, thus enriching our understanding of their interactions
and dependencies, thereby paving the way for novel research avenues in this logic. Furthermore, the
role of lattice theory in structuring these relationships cannot be overlooked, as the set of 2-absorbing
ideals forms a lattice under inclusion.

Lastly, our study encompasses an analysis of these ideals under a semiring homomorphism. Let
¢ : S — T be a semiring homomorphism. If I is a 2-absorbing ideal of S, we examine the
conditions under which ¢(I) remains a 2-absorbing ideal in T within the framework of bipolar
fuzzy logic. This investigation reveals deeper insights into the preservation of ideal properties across
semiring homomorphisms with bipolar fuzzy logic and underscores the robustness of an application
of bipolar fuzzy logic to 2-absorbing ideals within different algebraic frameworks.
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