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Abstract 
In this article, we generalize the notion of an ideal graph of the zero divisor of a commutative ring. Let R be a 

commutative ring and let I be an ideal of R. Here we define a generalized zero divisor graph of R with respect to 

I and denote this graph by (R). We show that (R) is associated with a mean of at most three. If (R) has a cycle, 

we show that the circumference of (R) is at most four. We also investigate the existence of cut vertices (R). 

Additionally, we investigate certain situations where (R) is a complete bipartite graph. In this chapter, all circles 

are commutative, not necessarily with unity. Unless otherwise stated. For a commutative ring R with identity, 

the zero divisor graph of R, denoted by (R), is a graph whose vertices are nonzero zero divisors of R with two 

distinct vertices connected by an edge when the product of the vertices is zero. We generalize this notion by 

replacing elements whose product is zero with elements whose product lies in some ideal I of R. We also 

determine (up to isomorphism) all rings R such that Γ(R) is a graph on five vertices.  
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Conclusion :- 

In this research work, we defined a generalized graph of the zero divisor  (R) of the commutative ring R 

with respect to the ideal I and discussed some basic properties of (R). This chapter is just an opening for creating 

a zero divisor graph generalization bridge. Studying the connected, intersecting vertices of this generalized 

graph will develop many circle-theoretic concepts. We also investigated some properties of prime and 

semiprime ideals when (R) is a complete bipartite graph. 

 

Refrence :- 
[1]. S. Akbari and A. Mohammadian, On the zero-divisor graph of a commutative ring, J. Algebra 274 (2004), 

847 – 855. 

[2]. D.D. Anderson and M. Naseer, Beck’s coloring of a commutative ring, J. Algebra 159 (1993), 500 – 514. 

[3]. D.F. Anderson and P.S. Livingston, The zero-divisor graph of a commutative ring, J. Algebra 217 (1999), 

434 – 447. 

[4]. D.F. Anderson, A. Frazier, A. Laave and P.S. Livingston, The zero-divisor graph of a commutative ring 

II, Lecture Notes in Pure and Appl. Math., 220 (2001), Marcel Dekker, New York—Basel, 61 –72. 

[5]. I. Beck, Coloring of commutative rings, J. Algebra 116 (1988), 208 – 226. 

[6]. P. Dheena and B. Elavarasan, An ideal-based zero-divisor graph of 2-primal near-rings, Bull. Commun. 

Korean Math. Soc. 46 (6) (2009), 1051 – 1060. 

[7]. P. Dheena and B. Elavarasan, A generalized ideal-based zero-divisor graph of a near-ring, Commun. 

Korean Math. Soc. 24 (2) (2009), 161 – 169. 

[8]. R. Diestel, Graph Theory, Springer-Verlag, New York (1997). 

[9]. N. Herstein, Topics in Algebra, 2nd edition, John Wiley & Sons (Asia) Pte.Ltd. (1999). 

[10]. H. Maimani, M.R. Pouranki and S. Yassemi, Zero-divisor graph with respect to an ideal, 

Communications in Algebra 34 (3) (2006), 923 – 929. 

[11]. S.P. Redmond, An ideal-based zero-divisor graph of a commutative ring, Comm. Algebra 31 (9) (2003), 

4425 – 4443. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


