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ABSTRACT 
In this paper, we introduce the Banhatti geometric-arithmetic index of a graph. A topological index is a numeric 
quantity from structural graph of a molecule. We determine Banhatti geometric-arithmetic index of some standard 
classes of graphs. Also we compute Banhatti geometric-arithmetic index of V-Phenylenic nanotubes and V-Phenylenic 
nanotorus. 
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1. INTRODUCTION 
 
Let G = (V, E) be a finite, simple connected graph. The degree dG(v) of a vertex v is the number of vertices adjacent to 
v. The degree of an edge e = uv in G is defined by dG(e) = dG(u) + dG(v) – 2. We refer to [1] for undefined term and 
notation. 
 
A molecular graph is a simple graph related to the structure of a chemical compound. Each vertex of this graph 
represents an atom of the molecule and its edges to the bonds between atoms. A topological index is a numeric quantity 
from structural graph of a molecule. These indices are useful for establishing correlation between the sturucture of a 
molecular compound and its physico-chemical properties. 
 
One of the well known and widely used topological index is the geometric-arithmetic index introduced by Vukičević 
and Furtula in [2]. 
 
Motivated by the definition of the geometric-arithmetic index and its applications, we introduce the Banhatti geometric-
arithmetic index of a graph G as follows: 
 
The Banhatti geometric-arithmetic index of a graph G is defined as  

( )
( ) ( )

( ) ( )
2

=
+∑ G G

G Gue

d u d e
BGA G

d u d e
 

where ue means that the vertex u and edge e are incident in G. 
 
Many other Banhatti topological indices were studied, for example, in [3, 4, 5, 6, 7, 8, 9, 10]. Also geometric-arithmetic 
indices were studied, for example, in [11, 12] 
 
In this paper, we determine Banhatti geometric-arithmetic index of some standard classes of graphs and also compute 
geometric-arithmetic index of V-Phenylenic nanotubes and V-Phenylenic nantorus. 
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2. SOME STANDARD CLASSES OF GRAPHS 
 
Proposition 1: Let Cn be a cycle with n ≥ 3 vertices. Then BGA(Cn) = 2n. 
 
Proof: Let G = Cn be a cycle with n ≥ 3 vertices. Every vertex of a cycle Cn is incident with exactly two edges and the 
number of edges in Cn is n.  
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Proposition 2: Let Kn be a complete graph with n ≥ 3 vertices. Then  

( )nBGA K =
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Proof: Let G = Kn be a complete graph with n≥3 vertices. Every vertex of Kn is incident with n – 1 edges.  

 ( )BGA G =
( ) ( )

2 ( ) ( )G G

G Gue

d u d e
d u d e+∑

( ) ( )
( ) ( )

( ) ( )
( ) ( )( )

2 2G G G G

G G G Guv E G

d u d e d v d e
d u d e d v d e∈

 
 = +

+ +  
∑  

    
( )1

2
n n −

=
( ) ( ) ( ) ( )
2 ( 1)(2 4) 2 ( 1)(2 4)

1 2 4 1 2 4
n n n n

n n n n
 − − − −

+ 
− + − − + −  

 

                                  
( ) ( )( )2 2 1 1 2 .

3 5
= − − −

−
n n n n

n
 

 
Proposition 3: Let Kr,s be a complete bipartite graph with 1 ≤ r ≤ s, and s ≥ 2 vertices. Then  
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Proof: Let G = Kr,s be a complete bipartite graph with r+s vertices and rs edges such that |V1|= r, |V2|= s,                 
V(Kr,s) = V1 ∪ V2 for 1 ≤ r ≤ s; s ≥ 2. Every vertex of V1 is incident with s edges and every vertex of V2 is incident with r 
edges. 
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Corollary 4: Let Kr,r be a complete bipartite gragh with r ≥ 2. Then 
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Corollary 5: Let K1,s be a star with s≥2. Then  
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Proposition 6: If G is an r-regular graph with n vertices and r ≥ 2, then  
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Proof: Let G be an r-regular graph with n vertices, r≥2 and 
2
nr

 edges. Every edge of G is incident with r edges. 
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3. RESULTS FOR V-PHENYLENIC NANOTUBES AND NANOTORUS  
 
Molecular graphs V-Phenylenic nanotubes VPHX [m, n] and V-Phenylenic nanotorus VPHY[m, n] belong to two 
different families of nanostructures whose structures are made up of cycles with length four, six and eight. Molecular 
graphs of V-Phenylenic nanotubes VPHX [m, n] and V-Phenylenic nanotorus VPHY[m,n] are shown in Figure 1 and 2 
respectively. 
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Figure-1     Figure-2 
 

We determine the Banhatti geometric-arithmetic index of V-Phenylenic VPHX[m,n] nanotubes. 
 
Theorem 7: Let G be V-Phenylenic nanotubes VPHX[m, n] for any m, n ∈ N – {1}. Then  

( ) 72 3 2 6 10 31 4 .
7 5 7
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BGA G mn m  

 
Proof: Let G be V-Phenylenic nanotubes VPHX[m,n], where m and n are the number of hexagons in the first row and 
first column in G, see Figure 1. By algebraic method, we get |V(G)|= 6mn and |E(G)| = 9mn – m. Further, the edge 
degree partition of G is given in Table 1. 
 

dG(u), dG(v)/uv ∈ E(G) E23= (2, 3) E33= (3, 3) 
dG(e) 3 4 

Number of edges 4m 9mn – 5m 
Table-1: Edge degree partition of VPHX[m,n] 
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We determine the Banhatti geometric-arithmetic index of V-Phenylenic VPHY[m, n] nanotorus. 
 
Theorem 8: Let G be V-Phenylenic nanotorus VPHY[m,n] for any m, n ∈ N – {1}. Then 

 ( )BGA G =
72 3 .

7
mn  

 
Proof: Let G be V-Phenylenic nanotorus VPHY[m,n], where m and n are the number of hexagons in the first row and 
first column in G, see Figure 2. By algebraic method, we get |V(G)| = 6mn and |E(G)|=9mn. Further, the edge degree 
partition of G is given in Table 2. 
 

dG(u),dG(v)\e = uv ∈ E(G) E33= (3, 3) 
dG(e) 4 

Number of edges 9mn 
Table-2: Edge degree partition of VPHY[m, n] 

 

( )BGA G =
2 ( ) ( )

( ) ( )
G G

ue G G

d u d e
d u d e+∑ ( ) ( )

( ) ( )
2 G G

G Gue

d u d e
d u d e


= +
 +

∑ ( ) ( )
2 ( ) ( )G G

ue G G

d v d e
d v d e


+ 

∑
 

 

                    
2 3 4 2 3 49

3 4 3 4
mn

 × ×
= + =  + + 

72 3 .
7

mn  

 
REFERENCES 
 

1. V.R.Kulli, College Graph Theory, Vishwa International Publications, Gulbarga, India (2012). 
2. D. Vukičević and B. Furtula, Topological index on the ratios of geometrical and arithmetical means of end-

vertex degrees of edges, J.Math.Chem, 46 (2009) 1369-1376. 
3. V.R.Kulli, On K Banhatti indices of graphs, Journal of Computer and Mathematical Sciences, 7(4),  (2016) 

213-218. 
4. V.R. Kulli, First multiplicative K Banhatti index and coindex of graphs, Annals of Pure and Applied 

Mathematics, 11(2) (2016) 79-82. 
5. V.R. Kulli, Second multiplicative K Banhatti index and coindex of graphs, Journal of Computer and 

Mathematical Sciences, 7(5), (2016) 254-258. 
6. V.R. Kulli, On K hyper-Banhatti indices and coindices of graphs, International Research Journal of Pure 

Algebra, 6(5) (2016) 300-304. 
7. V.R. Kulli, On K Banhatti indices and K hyper-Banhatti indices of V-phenylenic nanotubes and nanotorus, 

Journal of Computer and Mathematical Sciences, 7(6) (2016) 302-307. 
8. V.R. Kulli, On K hyper-Banhatti indices and coindices of graphs, International Journal of Mathematical 

Archive, 7(6) (2016) 60-65. 
9. V.R. Kulli, On multiplicative K Banhatti and multiplicative K hyper-Banhatti indices of V-Phenylenic 

nanotubes and nanotorus, Annals of Pure and Applied Mathematics, 11(2) (2016) 145-150. 
10. I.Gutman, V.R.Kulli, B. Chaluvaraju and H.S.Boregowda, On Banhatti and Zagreb indices, Journal of the 

International Mathematical Virtual Institute, 7(2017) 53-67. DOI: 10.7251/JIMVI17011053G. 
11. V.R.Kulli, Multiplicative connectivity indices of nanostructures, Journal of Ultra Scientist of Physical 

Sciencs, A 29(1) (2017) 1-10. DOI: http://dx.doi.org/10.22147/jusps.A/290101. 
12. V.R.Kulli, Some new multiplicative geometric-arithmetic indices, Journal of Ultra Scientist of Physical 

Sciencs, A, 29(2) (2017) 52-57. DOI: http://dx.doi.org/10.22147/jusps.A/290201. 
 

Source of support: Nil, Conflict of interest: None Declared. 
 

[Copy right © 2017. This is an Open Access article distributed under the terms of the International Journal 
of Mathematical Archive (IJMA), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.] 
 
 
 


