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Abstract 

Let R be a commutative ring and Z(R)∗ be its set of all nonzero zero- divisors. 
The zero-annihilator graph of a commutative ring R is the simple undirected 
graph ΓZ(R) with vertices Z(R) \ J (R), and two distinct vertices x and y are 
adjacent if and only if ann(x) ∩ ann(y) = {0}. In this paper, we study some basic 
algebraic and graph theoretical properties of ΓZ(R). 
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1 INTRODUCTION 

In [9], Beck associated to a ring R its zero-divisor graph G(R) whose vertices are the 
zero-divisors of R (including 0), and two distinct vertices x and y are adjacent if xy  is 
zero.   Later, in [5], Anderson and Livingston studied the subgraph Γ(R) (of G(R)) 
whose vertices are the nonzero zero-divisors of R. In the recent years, several 
researchers have done interesting and enormous works on this field of study. For instance, 
see [1, 3, 7, 8, 10, 16].  The concept of co-annihilating ideal graph of a ring R, denoted 
by AR was introduced by Akbari et al. in [2]. As in [2], co-annihilating ideal graph 
of R is a graph whose vertex set is the set of all non- zero proper ideals of R and two 
distinct vertices I and J are adjacent whenever 

AnnR(I) ∩ AnnR(J) = {0}. In [15], H.  Mostafanasab have  introduced  and  studied the 
zero-annihilator graph of R denoted by ΓZ(R). It is the graph whose vertex set is the 
set of all nonzero nonunit elements of R and two distinct vertices x and y are adjacent 
whenever AnnR(Rx+Ry) = AnnR(x)∩AnnR(y) = {0}. For basic definitions on rings, 
one may refer [6, 13, 14]. 

Let G = (V, E) be a simple graph.  Let u, v  ∈ V (G), define d(x, y) to be the length of a 
shortest path from u to v in G. The diameter of G is diam(G) = sup{d(x, y) : x, y ∈ V 
}. The girth of G, denoted by gr(G) is the length of a shortest cycle in G. A complete 
bipartite graph with part sizes m and n is denoted by Km,n. An undirected graph is an 
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outerplanar graph if it can be drawn in the plane without crossings in such a way that all of 
the vertices belong to the unbounded face of the drawing.  There is a characterization for 
outerplanar graphs that says that a graph is outerplanar if and only if it does not contain 
a subdivision of K4 or K2,3. A graph is said to be planar if it can be drawn in the plane 
so that its edges intersect only at their ends. For basic definitions on graphs, one may 
refer [12]. 

2 BASIC PROPERTIES OF ΓZ(R) 
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3 PLANAR PROPERTY OF ΓZ(R) 
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