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The Szeged index is one of the topological index defined in mathematical-chemistry. In 
this paper, Szeged index of v-phenylenic(VPH[m,n]) nanotorus, is  computed for the  first 
time.  
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1.Introduction 
 
Suppose that G be molecular graph the vertex and edge-sets of which are represented by 

V(G) and E(G), respectively. A topological index of a graph G is a numeric quantity related to G. 
The oldest topological index is the Wiener index. Numerous of its chemical applications were 
reported and its mathematical properties are well understood.1-4  

In Rrefs [5-9] the authors defined a new topological index and named it Padmakar-Ivan 
index. They abbreviated this new topological index as PI. This newly proposed topological index 
does not coincide with the Wiener index for acyclic molecules.  

   The Szeged index is another topological index which is introduced by Ivan Gutman.10-13 
To define the Szeged index of a graph G, we assume that e = uv is an edge connecting the vertices 
u and v. Suppose Nu(e|G) is the number of vertices of G lying closer to u and Nv(e|G) is the 
number of vertices of G lying closer to v. Edges equidistance from u and v are not taken into 
account. Then the Szeged index of the graph G is defined as Sz(G) = ∑e=uv∈E(G)Nu(e|G)Nv(e|G), see 
also Ref [14].  

In Refs. [15-20] the PI and Szeged indices of some hexagonal graphs containing 
nanotubes and nanotorus are computed. In this paper, we continue this work to compute the 
Szeged index of V- phenylenic VPH[m,n]  nanotorous . Our notation is standard and mainly taken 
from Refs [21, 22]. 

 
2.Results  and discussion 
 
Phenylenic nanotorus are molecular graphs such  that covered by C6

,C4 and C8. In this 
section, the szeged index of a V-Phenylenic VPH[m,n]  nanotorus is computed. Following Diudea 
[23] we denote a V-Phenylenic nanotorus by H=VPH [m,n].  

In the following theorem we compute the szeged index of the molecular graph H in Fig. 1. 
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Fig. 1 . Phenylenic nanotorus ;VPH[12,144] 
 

Theorem 1. Sz(H)= 
⎪
⎩
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>
=
<

nmifZ
nmifY
nmifX

 ; where 

X=168m3n-24m2n+528m5+84m3-12m2-936m4n-24m4+216m3n3+120m3n-12mn3+648m5n-
720m4n2+576m3n2-72m2n3+144m3n-144m2n2-168m6+72m3n2+96m2n3-
24m4+24mn3+36mn2+12mn, 
Y =4n(6mn-3 (n+1) 2) (-6+3(n+1) 2)+48m3n3-24m3n-6n3m  and 
Z=300mn3-24mn2-24n5+12nm-504mn4+312m3n3+360m2n3-288m2n4+144mn4-
72m3n2+72n5m+24n6+72n5-36n4-12n3-24n4+36nm2. 
Proof. To prove, assume that A1, A2 and A3 to be the set of all vertical, oblique and horizontal 
edges, respectively. 
if ei = uivi  be an edge in Ai ( i=1,2) on j th rows   , then  the results in  table1 are obtained. 
 
 

Table 1 . Nui (ei ) and Nvi (ei ) for vertical and horizontal edges 
 

Edge Nui (ei ) Nvi (ei ) 
e1 6mj (6mn-6mj)(2m) 
e2 3nj (6mn-3mj)(2n) 

 
 
 
And  finally if e3 =u3v3 be an oblique edge of A3, then these following two cases in table 2 are 
arisen    : 
 
 

Table 2 . Nui (ei ) and Nvi (ei ) for an oblique edge. 
 

cases Nu3 (e3 ) Nv3(e3 ) 

m≠  n 2 β (S β +(6 β -3)j ) 6mn- S β -(6 β -3)j  
m=n 

     4n(Sn+6n-3)  (6nm- Sn-6n+3) 
 

Where Sk = 3+9+15+… + (6k-3) and min( , )m nβ = . 
By above tables and definition of szeged index  , proof is completed. ■   
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3. Conclusion 
 
A topological index  is any of several numerical parameters of molecular graph G which 

characterize its topology. It is a kind of a molecular descriptor. In this paper, most important 
topological index called "szeged index" of VPH[m,n] nanotorous, is  computed. 
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