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Aabstract

As a generalization of rings, the theory of near-rings has attracted much attention from
researchers in past decades. In this thesis, we are interested to study some properties
of zero-symmetric near-ring of polynomials and zero-symmetric near-ring of power series.
In fact, we want to investigate the structure of some type of elements such as invertible,
idempotent, regular, nilpotent, m-regular, clean and zero-divisor elements of the near-
ring Ro[x]. Then we determine the structure of these elements in the skew zero-symmetric
near-ring of polynomials Ry[z; o, §] and the skew zero-symmetric near-ring of formal power
series Ryl[[z; a].

We are also interested to study some radical-theoretical properties of the near-ring
Ry[z]. In particular, we peruse the quasi-radical of Ry[z] and determine the relationship
between it and the intersection of all maximal left ideals of Ry[x].

Moreover, we investigate the interplay between the algebraic properties of near-rings
and graph-theoretical properties of the assigned (compressed) zero-divisor graph. In fact,
we study the diameter of the zero-divisor graphs I'(Ry[z]), I'(Ro[x; «, 6]) and I'(Ry[[z; o]]),
and the compressed zero-divisor graphs I'p(Rp[z]) and I'g(Rop[[x]]), and give a complete

characterization for the possible diameters of these graphs.

Keywords: Near-ring; Unit element; Idempotent element; Regular element; Nilpotent
element; w-regular element; Clean element; Zero-divisor graph; Diameter; Symmetric ring;

Quasi-radical; Maximal left ideal.

Mathematics Subject Classification: Primary 16Y30; Secondary 16099, 16U60,
05C'12.
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