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Abstract:-
Chemical compounds and drugs are often modeled as graphs where each vertex represents an atom of molecule and 
covalent bounds between atoms are represented by edges between the corresponding vertices. This graph derived from a 
chemical compounds is often called its molecular graph and can be different structures. In this paper, we determine the 
accurate formulas to compute the generalized Harary index and eccentric connectivity polynomial of certain special 
molecular graphs.  
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1. INTRODUCTION
Wiener index, Harary index, Shultz index, Geometric-arithmetic index and degree distance are introduced to reflect certain 
structural features of organic molecules. Several papers contributed to determine the distance-based index or degree-based 
index of special molecular graphs (See Yan et al., [1-2], Gao et al., [3-4], Gao and Shi [5], Gao and Wang [6], Xi and Gao 
[7-8], Xi et al., [9], Gao et al., [10] for more detail). The notation and terminology used but undefined in this paper can be 
found in [11]. In what follows, we only consider simple and connected molecular graph. 
We denote Pn and Cn are path and cycle with n vertices. The graph Fn={v} Pn is called a fan graph and the graph Wn={v} 
Cn is called a wheel graph. Graph Ir(G) is called r- crown graph of G which splicing r hang edges for every vertex in G. 

By adding one vertex in every two adjacent vertices of the fan path Pn of fan graph Fn, the resulting graph is a subdivision 
graph called gear fan graph, denote as Fn . By adding one vertex in every two adjacent vertices of the wheel cycle Cn of 
wheel graph Wn, The resulting graph is a subdivision graph, called gear wheel graph, denoted as Wn . 

The the second Harary index and the third Harary index was introduced by Das et al., [12]: 

And

As an extension, they defined the generalized Harary index as:

Where it is any non-negative real number.
The eccentric connectivity polynomial was defined as

Where eccentricity ec (u) of vertex u V(G) is the maximum distance between u and any other vertex in G.
In this paper, we first present the generalized Harary index of I Fr (n) , I Wr ( n ) Ir (Fn) and I Wr ( n ). Then, 

We determine the eccentric connectivity polynomial of these molecular graphs.  

2. Main results and proof 
2.1 Generalized Harary index 
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2.2 Eccentric connectivity polynomial

Theorem 5. 

Proof.

Corollary 5

 
        
  

                    

                   

                   

3. Conclusion
In this paper, we present the generalized Harary index and eccentric connectivity polynomial of fan molecular graph, 
wheel molecular graph, gear fan molecular graph, gear wheel molecular graph, and their r-corona molecular graphs. The 
results obtained in our paper illustrate the promising application prospects for chemistry and pharmacy science.
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