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Abstract

Studying algebraic structures by assigning graphs to them and examining their proper-
ties has been an interesting research topic in recent decades that has raised interesting
algebraic questions and results. In this thesis, we are interested to study and investigate
the compressed zero-divisor graph of a ring R and some of its extensions. We first study
the diameter of the compressed zero-divisor graph I'g(R), where R is a commutative ring.
We give a complete characterization for the possible diameters of I'g(R) exclusively in
terms of the ideals of R. Also, we extend the concept of compressed zero-divisor graph to
non-commutatve case, and study the diameter of the zero-divisor and also the compressed
zero-divisor graphs over skew Laurent polynomial rings I'g (R[x, r L a]) and over skew
polynomial rings I'g (R[a:; Q, (5]), where R is reversible and («, ¢)-compatible. Moreover,
we investigate the domination number of the zero-divisor graph I'(R), the compressed
zero-divisor graph I'g(R) and the unit graph G(R). Also, some relations between the
domination number of I'(R) and I'(R[z; a, d]), as well as the relations between the domi-

nation number of G(R) and G(R[[z;q]]), are studied.

Keywords: Zero-divisor graph; Compressed zero-divisor graph; Skew Laurent polyno-
mial ring; Skew polynomial ring; Skew power series ring; unit graph; Jordan’s construction;

Reversible ring; Diameter; Domination number.

Mathematics subject classification: Primary: 13A99, 16U99, 16536, 16U80; Sec-
ondary: 05C69, 05C12.
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