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Abstract

An clement a € R 1s said to be ivolution clean if a=u+e,
where e € Id(R) and u € In  (R). The involution clean ring is ring with
all element on it 1s involution clean element. In this thesis, a new
definition was given, it is general than of involution clean and involution
t-clean. The element a in R called two involution clean element, If it
represents the sum of two involution elements u;,u, and idempotent
element e, such that a = u; + u, + e. A 2 — involution clean ring is ring
with any element on it is a 2 — involution clean element. A 2 — involution
clean ring is strongly 2 — involution clean ring, If u;,u,,e are
commutative elements with each other. We gave the basic properties of
these elements and rings and their relationship with involution — t — clean
elements and the involution clean rings.

some of the main results of the present work are as follows:

1) If a € R is 2-invo-clean element with Idem(R)={0,1}, Then

either a or 1 — a is invo-t-clean.

2) Let 4 be a 2-invo-clean element in a ring R. Then 240 = and

the elements {30,60,90,120,150,190,210} are nilpotent.

3) A strongly 2-invo-clean ring with 2 € N,(R). Then the

Jacobson radical 1s nil and N(R) = N,(R) U N3(R).
4) Le a tripotent ring R , then the fallowing condition equivalent:
1. R isa2—ivolution clean ring .
ii. R is an involution-t-clean ring.

5) A strongly 2-invoclean ring R, with 2 € Nil(R). We get R is

strongly nil—clean ring.

This thesis aims to investigate a new class in graph theory
symbolized by Cl,(R) that is dependent on 2 — invo clean elements. We
give some examples and prove that this graph is continuous, its diameter
does not exceed 2, and its girth does not exceed 3. We also proved that
the graph Cl,(Z,r) has (8,28) and that the graph Cl,(Z,rym) has
(64,1536) when p,q are prime numbers greater than 2 and m,r are
positive integers. We also found graphs for the 2 — invo clean rings Z,
when n = 2,3,4,5,6,8,10,12,15,20,24,3 The Hosoya polynomial M
was calculated in addition to some indexes, such as the Arithmetic-
geometric, sum, and Product connectivity index.



