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ABSTRACT 

Let G=(V, E) be a graph, where V(G) is a non-empty set of vertices and E(G) is a set of edges. 

We defined dv denote the degree of vertex vV(G). The Eccentric Connectivity index ξ(G) and the 

Connective Eccentric index C
ξ
(G) of graph G are defined as ξ(G)=  

( ) vv V G
d v


  and C

ξ
(G)=

 
1

( )
,vv V G

d v



  where ε(v) is defined as the length of a maximal path connecting a vertex v to 

another vertex of G. In this present paper, we compute these Eccentric indices for an infinite family of 

linear polycene parallelogram benzenod by a new method. 
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1.  INTRODUCTION 

 

Let G be a molecular graph, the vertex and edge sets of a graph G are denoted by V(G) 

and E(G), respectively. A topological index is a numeric quantity related to G which is 

invariant under graph automorphisms. In theoretical chemistry molecular structure descriptor 

or topological indices, are used to compute properties of chemical compounds.  

The Wiener index is the first topological index proposed to be used in chemistry. It was 

introduced in 1947 by Chemist Harold Wiener, as the path number for characterization of 

alkanes. It is defined as the sum of distances between all pairs of vertices in the graph under 

consideration [1-3]. If x,yV(G) then the distance d(x,y) between x and y is defined as the 

length of a minimum path connecting x and y. Then the Wiener index is equale to  

 

( ) ( )

1
( ) ( , )

2 u V G v V G
W G d u v

 
    
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The Eccentric Connectivity index ξ(G) of the molecular graph G, was proposed by 

Sharma, Goswami and Madan [4]. It is defined as  

 

ξ(G)=  
( ) vv V G

d v


  

 

where dv denotes the degree of the vertex v in G and ε(v)=Max{d(v, u)|vV(G)} denote the 

largest distance between v and any other vertex u of G [5-14]. The radius and diameter of G 

are defined as the minimum and maximum eccentricity among vertices of G, respectively. In 

other words,  

 

D(G)=MaxvV(G){d(u, v)|uV(G)} 

R(G)=MinvV(G){Max{d(u, v)|uV(G)}} 

 

The Eccentric Connectivity polynomial of a graph G, was defined by Alaeiyan, Mojarad 

and Asadpour as follows [15]: 

 

ECP(G,x)=
( )

( )

v V G

ecc v
vd x



  

 

Then the eccentric connectivity index is the first derivative of ECP(G,x) evaluated at x=1. 

The Connective Eccentric index C
ξ
(G) was defined by Gupta, Singh and Madan [16,17] 

as follows: 

 

C
ξ
(G)=

 ( )v V G

v

v

d



  

 

where dv, ε(v) denote the degree and eccentric of vertex v in G.  

 

 

2.  RESULTS AND DISCUSSION 
 

In this section is to compute the Eccentric Connectivity ξ(G) and Connective Eccentric 

C
ξ
(G) indices, for an infinite family of linear polycene parallalogram of benzenoid graph [18], 

by continue the results from [15,19-24]. This benzenoid graph has 2n(n+2) vertices and 

3n2+4n-1 edges. The general representation of linear polycene parallalogram of benzenoid 

P(n,n) is shown in Figure 1. Thus, we have following theorem: 

Theorem 1. Let G be the linear polycene parallalogram of benzenoid P(n,n) (nN). 

Then, the Eccentric Connectivity index ξ(G) of P(n,n) is equal to  

 

ξ(P(n,n))=16n
3
+15n

2
-75n+6 

 

The Connective Eccentric index C
ξ
(G) of P(n,n) is equal to  
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C
ξ
(P(n,n))=    

       

2 22

3 2 2 2 2
0

5 16 1 11 7 16 10 3

2 3 2 1 6 6 1 2 3 1 8 2 1

n

i

i n i n n n n

i n i n n i n n n n n n





     

         

   
   
   
   

  

 

Proof: By considering the general form of linear polycene parallalogram benzenoid 

graph G=P(n,n) (n≥1) depicted in Figure 1 and refer to [15,19], we have the maximum 

eccentric connectivity and minimum eccentric connectivity for a v∈V(P(n,n)) as Maxε(v)=4n-1 

and Minε(v)=2n.  

Also, from Figure 1 and Table 1, one can see that all vertices as degree two (dv=2) have 

eccentric connectivity index 4n-1, 4n-2, 4n-4, 4n-6,…, 2n+2, 2n+1 and for all other vertices 

as degree three (dv=3) have other eccentric connectivity index between 4n-3 until 2n. 

Now, by according to Figure 1 and using the results in Table 1, we have following 

computations: 

 

 

 
Figure 1. The general representation of linear polycene parallalogram of benzenoid P(n,n) and  the 

eccentric connectivity of its vertices [19]. 
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Table 1. Eccentric connectivity index for all vertices of linear polycene parallalogram benzenoid 

graph G=P(n,n). 

 

2n+1 2n+1 2n+2 … 4n-5 4n-4 4n-3 4n-2 4n-1 

2n 2n+1 2n+2 … 4n-5 4n-4 4n-3 4n-2  

2n 2n+1 2n+2 … 4n-5 4n-4    

2n 2n+1 2n+2 …      

… … …       

… … …       

… … …       

2n 2n+1 2n+2       

 2n+1        

 

 

ξ(P(n,n)) =  
  ,

v

v V P n n

d v


  

=2[2(4n-1)+4(4n-2)+4(4n-4)+4(4n-6)+…+4(2n+4)+4(2n+2) 

+4(2n+1)]+3[2(n-1)(2n)+2n(2n+1)+2(n-1)(2n+2)+2(n-1)(2n+3) 

+2(n-2)(2n+4)+2(n-2)(2n+5)+2(n-3)(2n+6)+2(n-3)(2n+7)+... 

+6(4n-6)+6(4n-5)+4(4n-4)+4(4n-3)] 

=4(4n-1)+8(4n-2)+8(4n-4)+8(4n-6)+…+8(2n+4)+8(2n+2) 

+8(2n+1)+6(n)[2n+2n+1]+6(n-1)[2n+2+2n+3]+6(n-2)[2n+4+2n+5] 

+...+18[4n-6+4n-5]+12[4n-4+4n-3]-12n 

=8  
2

1
2 2 2

n

i
i n




  +32n+4+6  

2 2 2

0
4 4

n

i
n n i i




   -12n 

=8(3n
2
-5n-2)+32n+4-6[ (n-2) 28 17 9

6

n n   
 
 

-n(n-2)(4n+1)]-12n 

=24n
2
-40n-16+32n+4+[16n

3
-9n

2
-55n+18]-12n 

=16n
3
+15n

2
-75n+6 

 

C
ξ
(P(n,n)) =

   ,v V P

v

n n

d
v



  

2 2 2 2 2 2 2
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                    

                  
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            

       
    

    
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n
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         
              

        

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   
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2 2
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 
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      


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


 
 

 

Thus n≥1, the connective eccentric index of P(n,n) is equal to 

  

C
ξ
(P(n,n))=    

       
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         

   
   
   
   

  

 

and this completed the proof of Theorem 1. 

 

 

3.  CONCLUSION 

 

In this paper, we compute some results of Connective Eccentric index for a connected 

graph G that defined as C
ξ
(G)=

 ( )

.
v V

v

G

d

v

  In finally, we introduce a closed formula of C
ξ
 for a 

molecular graph " linear polycene parallalogram benzenoid graph P(n,n)" 
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