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a new concept graph definition known A prime 
denote PG(zp) is present, where the graph’s vertices 

elements s.t, any two vertices a and b adjacent by an edge 
.b= 0. In this paper, we investigated some new 
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Introduction 

has become a very well-known and rapidly growing 

due to its extensive theoretical advances real-world problems. 

Although graph theory of research, it has yielded many 

profound and novel years. In biological, social, physical, and 

diagrams can be used to represent a variety of 

introduced the term graph in an 1878 article 
the last decade of the 19th 

century, algebraic develop rapidly, and a large number of research 
this branch of graph theory. The fascinating 

studies how algebra and graph theory interact can be used 
to prove graph theory facts in surprising are many interesting 
algebraic objects related years, the study of algebraic graph theory has 
become Algebraic graph theory involves converting properties 

many algebraic topics can also be understood 
and Livingston [3] 
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assigned a simple graph to each examined to interaction between 
the ring theoretic properties of . Akbari et al.. In 
(2010

new concept “primary graph of R” (denoted by PG(R
2013) Chelvam and 

Asir. [5] studied the advantages 

Arif [7] studied Associate graph of a commutative 

and 2nd index 
[11], forgetting indicator [12

index [13]. Topological indexing of symmetry group 

15], and also in (2020) G. R. Roshini [16] , Alaa. J 2021) study 
topological indices and (Schultz and the intersection graph of 
subgroup of the group 𝑍𝑟. 
 
 
Results: 
 Definition 2.1: Let 𝑅 a ring. A prime graph  of ring 𝑅 indicated as PG(𝑹)  is a graph where 
V(PG(𝑹))= 𝑅  and E(PG(𝑹))={𝑎𝑏̅̅ ̅  , 𝑎. 𝑏 = 0 𝑎𝑛𝑑 𝑎 ≠ 𝑏}. 

 
Example: 
If 𝑅 = 𝑍5 , then PG(𝑍5) is connected graph where V(PG(𝑍5) = {0,1,2,3,4}  and E(PG(𝑍5)) =
{01,02,03,04}.  

 
Fig: 2.1 PG(𝑍5) 

 
Remark2.2: Let PG(𝒛𝒑) be a graph of 𝑅 with  𝑅 = 𝑍𝑝 . Then  

1. (0) adjacent to all vertices .. 

2. A distance between any two distinct vertices a and b is 𝑑(𝑎, 𝑏) ≤ 2 . 

 
Corollary2.3: If  𝑍𝑝 be a ring  , 𝑝 is a prime number , then PG(𝒛𝒑) is a 

A star graph. 
Corollary2.5: If 𝑍𝑝 be a ring   , 𝑝 is a prime number , then PG(𝒛𝒑) is a 

1)  Connected 

            2)  𝛼(PG(𝒛𝒑) = 1 
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3. Methods and Materials 
    In this paper, all diagrams are simplfy, bounded, connect, and undirectional. For the graph 
𝐺 =(𝑉(𝐺), 𝐸(𝐺)) let 𝑑𝑒𝑔(𝑢) be the degree of vertex 𝑢 in 𝐺. If 𝑑𝑒𝑔(𝑢) = 0, then u is an isolated 
vertex. Let 𝑑 (𝑢, 𝑣) be the distance between two distinct vertices u and v. 
The   𝑒𝑐𝑐(𝑢) of the vertex 𝑢 is 𝑒𝑐𝑐(𝑢) = 𝑠𝑢𝑝 {𝑑(𝑢, 𝑣): 𝑣 ∈ 𝑉(𝐺)} 
Next definitions refers to a topological index of a graph 𝐺  
Eccentricity    index of 𝐺 is [8] 
ξ𝑐  (𝐺))) =∑ deg(u). e(u𝑢∈𝑉(G) ) 

The Eccentricityty connectivity index of 𝐺 is [9] 

𝑋(G) = ∑
1

√deg(𝑢) . deg (𝑣)
𝑢𝑣𝜖𝐸(G)

 

 
The Sum connectivity index of 𝐺 is [10] 

𝑆(G) = ∑
1

√deg(𝑢) + deg (𝑣)
𝑢𝑣𝜖𝐸(G)
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