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Abstract

A ring R is a weakly involution clean when every element a € R, It
is able to be expressed as a = u + e or a = u — e, where u € Invo(R)
and e € Id(R). Moreover, R is a 2 — involution clean ring when every
element x € R is able to be written in the form x = u + v + e, where

e € Id(R) and u,v € Invo(R).

In this thesis, a new definition has been introduced, which
generalizes both involution clean rings and 2 — involution clean rings.
Specifically, for x € R is a weakly 2 — involution clean element if it can
be expressed as x =u+v+e or x =u+ v —e, where e € Id(R) and
u,v € Invo(R). Accordingly, R is a weakly 2 — involution clean ring

when every element in R is a weakly 2 — involution clean.

Based on this new definition, several properties of weakly 2 — involution
clean rings have been studied, along with their relationships with other
clean elements and clean rings. Furthermore, a new class in graph theory
derived from weakly 2 — involution clean rings has been investigated,
denoted by W,™° CI(R), and some of its graph-theoretical properties have
been explored. The order, the size, and the clique number of weakly 2 —

involution clean rings are determined for the cases when the rings are Z ,n,

Zpngm ,and Z prgMrlts where p, g, r, are prime numbers greater than 2, and

n,m, h, are positive integers .



