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ABSTRACT 

Topological descriptors, other graph measures, and in a broader sense, graph-theoretical methods, have 

been proven as powerful tools to perform biological network analysis. In this paper, counting descriptor 
called "Padmakar Ivan ", of T-Junction carbon nanotubes is determined.  
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INTRODUCTION 

Gutman (1994) was intended to examine a few Wiener – number related quantities, which can be 

considered as generalization of Wiener-number concept. One of these quantities is W* (Gutman, 1994). 
Gutman was attacking the problem of W* of benzenoid chains (un-branched catacondensed Benzenoids). 

This offer from Gutman provided researchers to learn much more of graph-theoretical topological indices 

and other related graph-theoretical concepts (Khadikar et al., 1994). 

After that, Khadikar to remove this lacuna, proposed another index in 2000, which he named Padmakar-

Ivan index and abbreviated as PI (Gutman et al., 1995). It is worth mentioning that Padmakar is the first 

name of Khadikar, while Ivan is the first name of Gutman, Khadikar [29] conceived this index while 
attempting simultaneous estimation of Wiener and Szeged indices of benzenoids using elementary cut 

method. The Padmakar-Ivan index is defined it as below: 

The PI index of a molecular graph is defined by the following expression: 

PI = PI (G) = Σe∈E(G)[neu(e | G) + nev(e | G)] 

Here, we define edge of G connecting the vertices u and v, as e = uv ∈  E (G). The quantities neu and nev 

are the number of edges closer to u and v respectively. In calculating PI index edges equidistance from 

both end of the edge uv are not counted. The PI index of acyclic and cyclic graphs differs. However, the 
main interest of proposing a topological index for cyclic graph alone remained unresolved. 

The PI index is very simple to calculate and has disseminating power similar to that of the Wiener and 

Szeged indices. Khadikar and coauthors investigated numerous chemical and biological applications in 

that PI index and they found PI index superior to both Wiener and Szeged indices (Khadikar et al., 1995, 
2000). In this paper, we consider for the first time a class of T-Junction nanotubes and compute the PI 

index of molecular graph of T-Junction carbon nanotubes.  

Our notation is standard and mainly taken from Trinajestic (1983). 

 

RESULTS AND DISCUSSION 

A 3-way junction nanotubes (or 3-way intersection) are a type of road intersection with three arms. A Y 
junction (or Y intersection) generally has 3 arms of equal size. A T junction (or T intersection) also has 3 

arms, but one of the arms is generally a minor road connecting to larger road.In this section the PI index 

of Structural models of symmetric T-junctions carbon nanotube (figure 1) is determined. For this 

computation, Suppose that G [m,n}] is the molecular graph symmetric Y-Junctions carbon nanotubes 
(figure 1). In the following theorem we compute the Padmakar-Ivan index of G, Figure 1. 

Theorem PI index of the molecular graph of G=G[m,n], is equal to:  
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where m, n are the number of vertices in every parts of sections of G. 

Proof. For Computing PI index of molecular graph of T-junction nanotube, we khnow that, if Gu,e = {x | 

dG(u,x) < dG(v,x)}, Gv,e = { x | dG(u,x) > dG(v,x)} and Ge = {x | dG-{e}(u,x) - dG-{e}(v,x) = 1} then 

neu(e|G) = |E(Gu,e)|, nev(e|G) = |E(Gv,e)| and N(e) = |E(Ge)|. Here for any subset U of the vertex set V = 

V(G), |E(U)| denotes the number of edges of G between the vertices of U. It is easy to see that |E(G)| = 
N(e) + neu(e|G) + nev(e|G).  

 

 

 
Figure 1: T-Junction Carbon Nanotubes 

 
By very hard computation and formula of direct product of molecular graphs for PI index above formula 

is determined.  
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