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Abstract. Let G be a simple molecular graph with vertex set V(G) and edge set E(G) respectively. The degree 

deg(   ) of the vertex  V(G) is the number of vertices adjacent with vertex  A graph can be recognized by a 

numeric number, a polynomial, a sequence of numbers or a matrix. A topological index is a numeric quantity 

associated with a graph which characterize the topology of graph and is invariant under graph automorphism. 

Topological indices play important role in mathematical chemistry especially in the quantitative structure-property 

relationship (QSPR) and quantitative structure-activity relationship (QSAR) studies. In this paper we compute the 

edge version of some important degree based topological indices like Augmented Zagreb Index, Hyper-Zagreb 

Index, Harmonic Index and Sum-Connectivity Index of HAC5C6C7[p, q] Nanotube. 

Keywords: Augmented-Zagreb Index; Hyper-Zagreb Index; Harmonic Index; Sum-Connectivity Index;  

Nanotubes. 

 
1 Introduction and preliminary results 
Graph theory is a not so young branch of discrete mathematics. It is generally accepted that it started with Leonhard 

Euler's paper on the seven bridges of Königsberg published in 1736. It has received more attention after the first 

book on Graph Theory which published in 1936. Since Graph theory became one of the fastest expanding branched 

of mathematics. Graph theory has been accepted and appreciated in Physics as well as in Biology, but it played wide 

range role in Chemistry. It made contributions in Chemical documentation, Structural chemistry, Physical chemistry, 

Inorganic chemistry, Quantum chemistry, Organic chemistry, Chemical synthesis, Polymer chemistry, Medicinal 

chemistry, Genomics, DNA studies and of recent date proteomics.  

         A branch of mathematical chemistry is Chemical graph theory which relates with the nontrivial applications of 

graph theory for solving the molecular problems. Its pioneers are Alexandru Balaban, Ante Graovac, Ivan Gutman, 

Haruo Hosoya, Milan Randić and Nenad Trinajstić. Chemical graph theory use algebraic invariants to minimize the 

structure of a molecule into a single number which denotes the energy of molecule, structural fragments, molecular 

branching and electronic structures. These graph theoretic invariants are used to associate with physical observations 

calculated by experiments.  

        Let G be a molecular graph having vertex set V (G) and edge set E(G). Two vertices in G connected by an 

edge, are said to be adjacent. The number of vertices in G, adjacent to given vertex v in G is called the degree of this 

vertex denoted by deg(  ). A molecular graph is a graph representing the carbon-atom skeleton of an organic 

molecule. Thus, the vertices in a molecular graph represent the carbon atoms, and its edges the carbon-carbon bonds. 

     A graph can be recognized by a numeric number, a polynomial, a sequence of numbers or a matrix. A topological 

index is a numeric quantity associated with a graph which characterize the topology of graph and is invariant under 

graph automorphism. The topological indices are structural invariants based on modeling of chemical structures by 
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