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ABSTRACT 

If ܩ is a connected graph with vertex set ܸ, then the eccentric connectivity index of ࣈ ,ܩሺܩሻ, 
is defined as ∑ degሺݒሻ ݁ܿܿሺݒሻ௩א  where deg ሺݒሻ is the degree of a vertex ݒ and ݁ܿܿሺݒሻ is its 
eccentricity. Let A, B and C are families of graphs made by joining ܲ to  ܭ,  made by 
putting ܭinstead of each vertex in ܲ and made by putting ܥ instead of each vertex in ܲ, 
respectively. In this paper we compute the eccentric connectivity index of these families of 
graphs. 
 
Keywords: Eccentric Connectivity index, graph. 

 

 

1 INTRODUCTION 

A simple graph ܩ ൌ ሺܸ,  ሻ of objects called vertices togetherܩሻ is a finite nonempty set ܸሺܧ
with a (possibly empty) set ܧሺܩሻ of unordered pairs of distinct vertices of ܩ called edges. 
In chemical graphs, the vertices correspond to the atoms and molecule, and the edges 
represent the chemical bonds. If  ݔ, ,ݔሻ then the distance ݀ሺܩሺܸ ߳ ݕ  is ݕ and ݔ ሻ betweenݕ
defined as the graph of a minimum path connecting ݔ and ݕ. The eccentric connectivity 
index of the molecular graph ࣈ ,ܩሺܩሻ, was proposed by Sharma, Goswami and Madan [3]. 
It is defined as ∑ degሺݒሻ ݁ܿܿሺݒሻ௩אሺீሻ , where degሺݒሻ denotes the degree of the vertex ݒ in ܩ and ݁ܿܿሺݒሻ ൌ ,ݔሼ݀ሺݔܽܯ  .ሻሽ, see [1,2] for more detailsܩሺܸ߳ݔ|ሻݒ

We denote the complete graph, the cycle and the path of order ݊ by ܭ, ܥ and ܲ, 
respectively. In the Section 2, the eccentric connectivity index of some special graphs is 
computed. 
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2 THE ECCENTRIC CONNECTIVITY INDEX OF SOME SPECIAL GRAPHS 

In this section we compute the eccentric connectivity index of the special graphs A, B and 
C as follows:  
 

a. A =  families of graphs made by joining ܭ to ܲ; 
 
 
 
 

b. B = families of graphs made by putting ܭ instead of each vertex in ܲ; 

 
 

 
c.  C = families of graphs made by putting ܥ instead of each vertex in ܲ. 

 
 
 
 
Note. For a path of order ݊ we have; 

ሺࣈ ܲሻ ൌ ൞12 ሺ3݊ଶ െ 6݊  4ሻ, 32݊݁ݒ݁ ݏ݅ ݊ ݂݅ ሺ݊ െ 1ሻଶ,               ݂݅ ݊ ݅݀݀ ݏ  

 
Definition 1. Let ܩ be a graph and ܹ be a subset of  ܸሺܩሻ. We define  ࣈሺܹ: ሻܩ ؔ   ݀݁݃ீሺݓሻ݁ܿܿீሺݓሻ௪אௐ  

Definition 2. Let ݉, ݊ be two positive integers. Define ߙ, as ߙ, ൌ ሺ݉ െ 1ሻଶ݊  ݉ሺ݊ െ 1ሻ 
 

Let ܩ be a graph made by joining the first vertex of ܲ to ܭ. Then we have ߙ, ൌ :ሻܭሺܸሺࣈ   ሻܩ
 
  ܲ  
 
If ݉ is even, then we define ߚ, as ߚ, ൌ 2 ቀଶ  ݊ െ 1ቁ  3 max ቀଶ , ݊ െ 1ቁ  4 ∑ max ሺଶ , ݆  ݊ െ 2ሻమୀଶ . 
 

 ܭ

ܭ

ܭ ܭ ܭ

 ܥ ܥܥ
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If ݉ is odd, then we define ߛ, as  ߛ, ൌ 3 max ൬݉ െ 12 , ݊ െ 1൰  4  max ൬݉ െ 12 , ݆  ݊ െ 2൰ .ାଵଶୀଶ  

 
Let ܩ be a graph made by joining the first vertex of ܲ to ܥ. Then we have 

:ሻܥሺܸሺࣈ  ݀݀ ݏ݅ ݉     ,,ߛ݊݁ݒ݁ ݏ݅ ݉     ,,ߚሻ = ൜ܩ  

 
 ܲ  
 
 
Theorem 1. Let A, B and C be the mentioned graphs. Then the eccentric connectivity 
indices of these graphs are as follows; 
 
ൌ (A)ࣈ .1 ሺߦ ܲାଵሻ  ݉ሺ݉݊ െ ݊ െ 1ሻ െ 2ሺ݊ െ 1ሻ. 
 

(B) ൌߦ .2 ൞2ሺߙ,ାଵ  ∑ ሺߙ,ሻሻ  ଷସ ሺ݊ଶ െ 2݊ሻୀశరమ ,శయమߙ݊݁ݒ݁ ݏ݅ ݊ ݂݅                           ,  2ሺߙ,ାଵ  ∑ ሺߙ,ሻሻ  ଷమିିଵସୀశఱమ ݀݀ ݏ݅ ݊ ݂݅                , . 

 

 = (C) ࣈ .3

ەۖۖۖ
۔ۖ
,ାషభమߛ2ۓۖۖ  ∑ ൬ߛ,ିାశభమ ൰  ∑ ൬ߛ,ାషభమ ൰  ଷమିଵଶାଶିସାଵଵସିଵୀశయమ

శభమୀଶ , ,݀݀ ݏ݅ ݉ ,ାషభమߛ2݀݀ ݏ݅ ݊  ∑ ൬ߛ,ିାశభమ ൰  ∑ ൬ߛ,ାషభమ ൰  ଷሺିଶሻమାଶሺିଶሻସିଵୀశమమ
మୀଶ ,݀݀ ݏ݅ ݉      , ,ାమߚ2݊݁ݒ݁ ݏ݅ ݊  ∑ ሺߚ,ିାశమమ ሻ  ∑ ሺߚ,ାమ ሻ  ଷమାଶିଵିସା଼ସିଵୀశమమ

మୀଶ ,݊݁ݒ݁ ݏ݅ ݉        , ,ାమߚ2݊݁ݒ݁ ݏ݅ ݊  ∑ ሺߚ,ିାశమమ ሻ  ∑ ሺߚ,ାమ ሻ  ଷమିଵାଶିସାସିଵୀశయమ
శభమୀଶ ,݊݁ݒ݁ ݏ݅ ݉          , ݀݀ ݏ݅ ݊

. 

 
Proof.  

1. According to the definition of ߙ,, in order to compute the eccentric connectivity 
index of A, it is enough to compute this index for the vertices left on the path of ݊  1 vertices. But in this way two vertices of ܭ  are computed also in computing 
the indices of the vertices of the path, so we must minus them. In this case we have: 
 (A)  ൌߦ  ሺߦ ܲାଵሻ  ,ߙ െ 2ሺ݊ െ 1ሻ ൌ ሺߦ  ܲାଵሻ  ݉ሺ݉݊ െ ݊ െ 1ሻ െ 2ሺ݊ െ 1ሻ. 

2. First suppose that ݊ is even. Because of the symmetric condition, it is enough to 
compute the eccentric connectivity index for half of this graph  and then makes it 
two times. We have two steps to compute: 
 
 

 ܥ
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i.  ߙ,ାଵ; 
ii.  ߦሺܭ: ሻ , for each ାସଶܩ  ݇  ݊. This equals to ߙ,  ݇ െ 1, for each ݇. 
 ܲ 
 ࡳ   

 
 
 
 Now by computing  these two steps we have; 
,ାଵߙ(B)  =2ሺߦ   ∑ ሺߙ,  ݅ െ 1ሻሻୀశరమ ൌ 2ሺߙ,ାଵ  ∑ ሺߙ,ሻሻ  ଷସ ሺ݊ଶ െ 2݊ሻୀశరమ . 

 
 Now suppose that ݊ is odd, so we have a central vertex. So we must do the same as 
we did for the case ݊ is even, and compute this index for the central vertex, also. So we 
have 
,శయమߙ = (B)ߦ   ାଵଶ  2ሺߙ,ାଵ  ∑ ሺߙ,  ݅ െ 1ሻሻୀశఱమ   

,శయమߙ =            2ሺߙ,ାଵ  ∑ ሺߙ,ሻሻ  ଷమିିଵସୀశఱమ . 

 
3. First let ݉ be even. We have three steps: 

 
i. ߦሺܥ: ,ିାଵାమߚ is the following graph. This equals to ܩ ሻ, in whichܩ  ݊ െ݅  ଶ . 

 

 ܲିାଵ 
 
 
 
 

ii. Computing the previous index when ଶ ൏ ݅ ൏ ݊, which equals to ߚ,ାమ  ݅ ଶ െ 1;  
iii. And finally for ݅ ൌ 1, ݊, we get ߚ,ାమ . 

            
So, 

ܭ

ܥ
2  ݅  2݊ 
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,ାమߚ2  ∑ ሺߚ,ିାଵାమ  ݊ െ ݅  ଶ ሻ  ∑ ሺߚ,ାమ  ݅  ିଶଶ ሻିଵୀቂశభమ ቃାଵቂశభమ ቃୀଶ  = 

۔ە
,ାమߚ2ۓ  ∑ ሺߚ,ିାశమమ ሻ  ∑ ሺߚ,ାమ ሻ  ଷమାଶିଵିସା଼ସିଵୀశమమ

మୀଶ , ,݊݁ݒ݁ ݏ݅ ݉ ,ାమߚ2݊݁ݒ݁ ݏ݅ ݊  ∑ ሺߚ,ିାశమమ ሻ  ∑ ሺߚ,ାమ ሻ  ଷమିଵାଶିସାସିଵୀశయమ
శభమୀଶ , ,݊݁ݒ݁ ݏ݅ ݉ ݀݀ ݏ݅ ݊ . 

 
 The case ݉ is odd is the same, just we need to compute the index for the central vertex 
also. 
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