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Abstract

The idempotent divisor graph of a commutative ring R is a simple graph
JI(R) with vertices set in R—{0}, and any distinct two verities x,yeR’ are adjacent
in JI(R) if and only if x.y=e for some for some non-unit idempotent element

e=e’cR.

In this study we tackle the fundamental properties concerning idempotent
divisor graph. First, we give all possible rings and graphs of JI(R) when |JI(R)|=i,
for 1=7,8,...,14, and we prove these graphs are edge-blocks, so that we classify this
graph by its diameter, we also find the distance between any two vertices of
V(I(R)), and find its center whenever the ring R is the reduced ring having
idempotent divisor graph with diameter three. Furthermore, we show which graph
can be a block itself graph. Next, we study some properties of dominating sets of
JI(R), and we find the domination and the connected domination numbers of this
graph for any ring. We also, find some new fundamental properties of JI(R), where

R=F4,*Fq, and Fy and F, are finite fields, as the size of JI(R), the degree of its

vertices, the diameter, the radius, the center, and its Hosoya polynomial and
Wiener index of a graph JI(R). Furthermore, we find the clique, the chromatic and
the region chromatic numbers for every planar idempotent divisor graphs of
commutative rings; we also prove the clique and the chromatic numbers are equal,
for any planar idempotent divisor graph. Finally, we transform the planar
idempotent divisor graph by coloring its region into optical art by using the

reflection of vertices, edges and planes on the X or Y-axes.
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