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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 
called its molecular graph. The modified eccentric connectivity index defined over this 
molecular graph has been shown to be strongly correlated to oxidizing properties of the 
compounds. In this article, by virtue of molecular structural analysis, the modified eccentric 
connectivity index and modified eccentric connectivity polynomial of tetragonal carbon 
nanocones CNC4[n] are reported. The theoretical results achieved in this article illustrate the 
promising prospects of the application to the chemical and pharmacy engineering. 
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1   Introduction 

Investigations of degree or distance based topological indices have been conducted over 35 years. 
Topological indices are numerical parameters of molecular graph, and play significant roles in 
physics, chemistry and pharmacology science. For example, the modified eccentric connectivity 
index reflects the oxidizing property of chemical compounds. 

Specifically, let G be a molecular graph, then a topological index can be regarded as a score 
function f: G→ +� , with this property that f(G1) = f(G2) if G1 and G2 are isomorphic. As 
numerical descriptors of the molecular structure obtained from the corresponding molecular 
graph, topological indices have found several applications in theoretical chemistry, especially in 
QSPR/QSAR study. For instance, Wiener index, Zagreb index, harmonic index and sum 
connectivity index are introduced to reflect certain structural features of organic molecules. 
Several papers contributed to determine these distance-based indices of special molecular graph 
(See [1-10] for more details). The notation and terminology used but undefined in this paper can 
be found in [11]. 

The graphs considered in this paper are simple and connected. The vertex and edge sets of G 
are denoted by V(G) and E(G), respectively. The modified eccentric connectivity index of any 
graph was defined by Ashrafi and Ghorbani [12] as  

ζ ( )c G =
∈
∑

( )
( ) ( )

v V G
M v ec v , 

where ( )M v =
∈
∑

( )
( )

Gu N v
d u  and ( )d u  is the degree of vertex u (the number of edges adjacent to 

u). The corresponding modified eccentric connectivity polynomial 
 ζ ( , )c G x =

∈
∑ ( )

( )
( ) ec v

v V G
M v x . 

Alaeiyan et al., [13] presented a numerical method for computing modified eccentric 
connectivity polynomial and modified eccentric connectivity index of one-pentagonal carbon 
nanocones. Ashrafi et al., [14] manifested several exact formulas for the modified eccentric 
connectivity polynomial of Cartesian product, symmetric difference, disjunction, and join of 
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graphs.  
In this paper, we obtain the modified eccentric connectivity polynomial of tetragonal carbon 

nanocones CNC4[n]. 

2   Eccentric Index of Tetragonal Carbon Nanocones CNC4[n] 

For the structure of tetragonal carbon nanocones CNC4[n] we can refer to Trinajstic [15] and 
Kumar and Modan [16]. By the graph structure analysis, we see that 4( [ ])V CNC n = + 24( 1)n , 

4( [ ])E CNC n = + +26 10 4n n , = +4min{ ( [ ])} 2 2ec CNC n n , and = +4max{ ( [ ])} 4 2ec CNC n n . 
Thus, all the eccentricities of vertices of CNC4[n] are varied between +2 2n  and +4 2n . 
Moreover, there are three classes of vertices in CNC4[n]: 24n  internal vertices of degree three 
with eccentricities between +2 2n  and 4n , and 4n  external vertices of degree 3 with 
eccentricities between +3 2n  and +4 2n , and +4 4n  external vertices of degree two with 
eccentricities between +3 2n  and +4 2n . 

We determine the eccentric connectivity of CNC4[n] in terms of algebraic trick, and consider 
two cases according to the parity of n. If ≡ 1(mod2)n , see Figure 1 as an example, the external 
vertices of CNC4[n] are made of (n+1)/2 classes of vertices of degree 3 with eccentric 
connectivity equal to + +3 2 2n k  and (n+1)/2 classes of vertices of degree 2 with eccentric 
connectivity equal to + +3 2 3n k , where 0 ≤ k ≤ (n－1)/2. 

 
Figure 1. The eccentric connectivity of CNC4[3]. 

If ≡ 0(mod2)n , see Figure 2 as an example, the external vertices of CNC4[n] are made of n/2 
classes of vertices of degree 3 with eccentric connectivity equal to + +3 2 3n k  for 0 ≤ k ≤ (n－
2)/2 and (n+2)/2 classes of vertices of degree 2 with eccentric connectivity equal to + +3 2 2n k , 
where 0 ≤ k ≤ n/2. 

 
Figure 2. The eccentric connectivity of CNC4[2]. 
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Moreover, by the structure analysis, there are four classes of vertex neighborhoods in CNC4[n]. 
The product of vertex neighbors degrees is equal to 27 for any internal vertex. Next, there are 
4n  external vertices with degree 3 satisfying that the product of their neighbors degrees is 
equal to 12. Then, there are exactly eight external vertices with degree 2 satisfying that their 
neighbors are of degrees 2 and 3 and for all of them, the sum of their neighbors degrees is equal 
to 6. At last, there are −4 4n  vertices with degree 2 such that both neighbors of them are of 
degree 3. 

 Now, the main result in this section is stated as follows: 
Theorem 1. Let CNC4[n] be the tetragonal carbon nanocones.  
(1)If ≡ 1(mod2)n , then 
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(2) If ≡ 0(mod2)n , then ζ 4( [ ])c CNC n = + + +3 2108 236 150 32n n n , 
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Proof. If ≡ 1(mod2)n , see Figure 1 as an example, 4[ ]CNC n =
=
∪

1

n

i
i

T , where Ti is a partition 

of the molecular graph CNC4[n]. There are four classes of vertices for each section of Ti. We 
infer eight vertices of class 1 with maximum eccentric connectivity +4 2n  and =( ) 5M u . 
Moreover, there are − −8( 2 2)n l  vertices of class 2 for 0 ≤  l ≤  (n－3)/2. The eccentric 
connectivity of − −4 2 2( )n l  vertices of them equals to −3 2n l  and the eccentric connectivity 
of other vertices equals to − −3 2 1n l . For ≤ ≤ + 1l k l , if =k l  then there are eight vertices 
satisfying =( ) 7M u  and 8k  vertices having =( ) 9M u . If − = 1k l , then there are eight 
vertices such that =( ) 6M u  and 8k  vertices satisfying =( ) 9M u , and the eccentric 
connectivity of them is equals to − − + 4 1n k l  where 0 ≤  l ≤  (n－3)/2. Furthermore, there 
are four vertices meeting =( ) 7M u , −4 4n  vertices satisfying =( ) 9M u  and = +( ) 3 2ec u n , 
and 4n  vertices having =( ) 9M u  and = +( ) 3 1ec u n . Hence, by the definition of modified 
eccentric connectivity index and modified eccentric connectivity polynomial, we have 
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If ≡ 0(mod2)n , see Figure 2 as an example, 4[ ]CNC n =
=
∪

1

n

i
i

T , where Ti is a partition of the 

molecular graph CNC4[n]. There are four classes of vertices for each section of Ti. We have 4 
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vertices with =( ) 6M u , and 4n  vertices meeting =( ) 9M u  of class 1 have mean eccentric 
connectivity +3 2n , and − −8( 2 1)n l  vertices for 0 ≤  l ≤  (n－2)/2 satisfy =( ) 9M u  of class 
2. And the eccentric connectivity of − −4( 2 1)n l  vertices of this class is equals to − +3 2 1n l  
and the eccentric connectivity of other vertices of this class is equals to −3 2n l . For 
≤ ≤ + 1l k l , if =k l  then there are +8 8l  vertices having =( ) 9M u  and eight vertices 

meeting =( ) 6M u . If − = 1k l  then there are +8 8l  vertices satisfying =( ) 9M u  and 8 
vertices with =( ) 7M u  and = − −( ) 4ec u n l k  where 0 ≤  l ≤  (n－4)/2. Also there are eight 
vertices meeting =( ) 5M u  and = +( ) 4 2ec u n  and eight vertices satisfying =( ) 7M u  and 

= +( ) 4 1ec u n . Thus, using the definition of modified eccentric connectivity index and modified 
eccentric connectivity polynomial, we get 
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3   Conclusion 

In our article, by virtue of the molecular graph structural analysis and mathematical derivation, 
we mainly report the modified eccentric connectivity index and modified eccentric connectivity 
polynomial of tetragonal carbon nanocones CNC4[n]. As the modified eccentric connectivity 
index and modified eccentric connectivity polynomial are widely used in the analysis of 
oxidation procedure for chemical compounds, the theoretical conclusion obtained in this article 
illustrates the promising prospects of the application to the chemical and pharmacy engineering. 
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