
Asian Journal of Applied Sciences (ISSN: 2321 – 0893) 

Volume 03 – Issue 06, December 2015 

 

Asian Online Journals (www.ajouronline.com)  823 

The Schultz, Modified Schultz indices and their polynomials of the 

Jahangir graphs Jn,m for integer numbers n=3, m≥3 

Mohammad Reza Farahani
1,*

, Rajesh Kanna
2 
and Wei Gao

3 

  
 1Department of Applied Mathematics of Iran University of Science and Technology (IUST) 

Narmak, Tehran 16844, Iran. 

 
2Post Graduate Department of Mathematics, Maharani's Science College for Women 

Mysore- 570005, India. 

 
3School of Information Science and Technology, Yunnan Normal University 

Kunming 650500, China. 
 

*Corresponding author’s email: Mr_farahani [AT] mathdep.iust.ac.ir 
 

_________________________________________________________________________________ 

ABSTRACT— Let G be a connected graph. The vertex-set and edge-set of G denoted by V(G) and E(G) respectively. 

The distance between the vertices u and v, d(u,v), in a graph is the number of edges in a shortest path connecting 

them.  

In this study, we compute the Schultz index Sc(G)=½
, ( )u v V G (du+dv)d(u,v), Modified Schultz index 

Sc*(G)=½
, ( )u v V G (du×dv)d(u,v) and their polynomials of the Jahangir graphs Jn,m for integer numbers n=3, m≥3. 
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1. INTRODUCTION 

 
Let G be a connected graph. The vertex-set and edge-set of G denoted by V(G) and E(G) respectively. The distance 

between the vertices u and v, d(u,v), in a graph is the number of edges in a shortest path connecting them. The maximum 

distance between two vertices of G is called the diameter of G, denoted by d(G).Two graph vertices are adjacent if they 

are joined by a graph edge. The degree of a vertex v is the number of vertices joining to u and denoted by dv [1]. 

A topological index is a numerical quantity derived in an unambiguous manner from the structure graph of a 

molecule. The topological index of a molecule is a non-empirical numerical quantity that quantifies the structure and the 

branching pattern of the molecule. Therefore, the topological analysis of a molecule involves translating its molecular 

structure into a characteristic unique number (or index) that may be considered a descriptor of the molecule under 

examination.  

One of the topological indexes is Schultz index and denoted by MTI. This index was introduced by H. Schultz in 

1989, as the molecular topological index [2], and it is defined by: 

Sc(G)=½

 , ( )u v V G

 (du+dv)d(u,v) 

where du and dv are degrees of vertices u and v. The Schultz polynomial of G is defined as: 

Sc(G,x)=½

 , ( )u v V G

 (du+dv)x
d(u,v) 

 

S. Klavžar and I. Gutman defined another based structure descriptors the Modified Schultz index of G is defined as 

[3]: 

Sc*(G)=½

 , ( )u v V G

 (du×dv)d(u,v) 
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The Modified Schultz polynomial of G is defined 

Sc*(G,x)=½

 , ( )u v V G

 (du×dv)x
d(u,v)

 

The Schultz, Modified Schultz indices studied and are computed in many papers series [4-19].  

 

In this study, we compute the Schultz, Modified Schultz indices and Schultz, Modified Schultz polynomials of 

Jahangir graphs Jn,m for integer numbers n=3, m≥3. 

 

2. MAIN RESULTS 

 

Let J3,m be the Jahangir graphs for all integer number m≥3, in this section we compute its Schultz, Modified Schultz 

indices and polynomials. The Jahangir graphs Jn,m is a graph on nm+1 vertices i.e., a graph consisting of a cycle Cnm with 

one additional vertex which is adjacent to m vertices of Cnm at distance n to each other on Cnm.  

 

For more details about the Jahangir graphs Jn,m reader can see the paper series [20-30]. 

 

 
Figure 1. Two first Jahangir graphs J3,4 and J3,6. 

 

Theorem 1. Let Jn,m be the Jahangir graphs for integer numbers n=3, m≥3. Then, compute its Schultz, Modified 

Schultz polynomials and indices are equal to: 

 The Schultz polynomial  

Sc(J3,m,x)=m(m+17)x
1
+5m(m+3)x

2
+2m(5m-6)x

3
+4m(2m-5)x

4 

 

 The Modified Schultz polynomial 

Sc*(J3,m,x)=m(3m+16)x
1
+½m(17m+23)x

2
+4m(3m-4)x

3
+4m(2m-5)x

4
 

 

 The Schultz index Sc(J3,m)= m(78m-69). 

 The Modified Schultz index Sc*( J3,m)= m(88m-89). 

 

 

Proof. Consider the Jahangir graph J3,m (see Figure 1). By using [20-30], we know that this graph has 

|V(J3,m)|=2m+m+1 vertices and the number of edges is equal to |E(J3,m)|= 2 2 3 1

2

m m m     =4m. 

Since 2m vertices of C3m have degree two and m vertices of C3m have degree three and one additional vertex (Center 

vertex) of J3,m has degree m. 

We define three sub-sets of vertex set V(J3,m) as: 

A=V2(J3,m)={vV(J3,m)| dv=2} 

B=V3(J3,m)={vV(J3,m)| dv=3} 

C=Vm(J3,m)={vV(J3,m)| dv=m= dc} 

 

And obviously ABC=V(J3,m) and A∩B∩C=∅. 



Asian Journal of Applied Sciences (ISSN: 2321 – 0893) 

Volume 03 – Issue 06, December 2015 

 

Asian Online Journals (www.ajouronline.com)  825 

 

From Figure 1 and definition of Jahangir graph J3,m, one can see that for all vertices u,v in V(J3,m), d(u,v){1,2,3,4} 

and the diameter of the Jahangir graph J3,m is equal to d(J3,m)=4. Obviously we have the  
  3 1

2

3 1 3 2

2

m
m m


 

 distinct 

shortest path between vertices u and v of J3,m. 

 

Now, we should compute all cases of distinct paths between vertices of the Jahangir graph J3,m to achieve our aims. 

From the structure of the Jahangir graph J3,m, we can see that there are m 1-edges paths (edges) between the vertex c and 

vertices of B or V3, such that dc+dv=m+3, dc×dv=3m. There are two 1-edges paths starts a vertex v of B=V3 and ends 

vertices of A=V2 (such that du+dv=5, du×dv=6). And there are m 1-edges paths (edges) between two adjacent vertices v 

and u in A that du+dv=du×dv=4. Thus, the first sentences of the Schultz and Modified Schultz polynomials of the 

Jahangir graph J3,m are equal to (4m+5×2m+(m+3)m)x
1
=(m

2
+17m)x

1
 and (4m+6×2m+3m×m)x

1
=(3m

2
+16m)x

1
, 

respectively. 

 

Now, we present all other cases of 2-edges paths, 3-edges paths and 4-edges paths of the Jahangir graph J3,m, in 

following table and alternatively we can compute all coefficients of the Schultz and Modified Schultz polynomials of J3,m 

easily.  

 

Table 1. All exist edges paths and alternative coefficients of the Schultz and Modified Schultz polynomials of the 

Jahangir graph J3,m. 

The 

distance 

d(u,v)=i 

Cases 

of degree 

du & 

dv 

Repetitions 

of 

i-edges paths 

A term of i
th

 

sentence of Schultz 

polynomial 

 

A term of i
th

 

sentence of Modified 

Schultz polynomial 

 

1 2 & 2 m=|B| 4m 4m 

1 2 & 3 2m=|A| 10m 12m 

1 3 & m m=|B| (m+3)m 3m
2
 

2 2 & 2 m 4m 4m 

2 2 & 3 2|B| 10m 12m 

2 2 & m 2m=|A| 2m(m+2) 4m
2
 

2 3 & 3 ½|B| (|B|-1) 3m(m-1) 9
2

m(m-1) 

3 2 & 2 |A| 8m 8m 

3 3 & 2 |B|(|A|-4) 10m(m-2) 12m(m-2) 

4 2 & 2 ½|A|(|A|-5) 4m(2m-5) 4m(2m-5) 

 

Thus, by using the results from Table 1 and the definition of the Schultz, Modified Schultz polynomials and indices 

of the graph G, we have following computations for Sc(J3,m,x), Sc*(J3,m,x), Sc(J3,m) and Sc*(J3,m), m≥3. 

 

Sc(J3,m,x)=½

  2,, ( )mJu v V

 (du+dv)x
d(u,v) 

=(4m+10m+m(m+3))x
1
+(4m+10m+2m(m+2)+ 3m(m-1))x

2
+ (8m+10m(m-2))x

3
+4m(2m-5)x

4 

=m(m+17)x
1
+5m(m+3)x

2
+2m(5m-6)x

3
+4m(2m-5)x

4
 

 

and 

Sc*(J3,m,x)=½

 , ( )u v V G

 (du×dv)x
d(u,v) 

 

=(4m+12m+3m
2
)x

1
+(4m+12m+4m

2
+ 9

2
m(m-1))x

2
+(8m +12m(m-2))x

3
+4m(2m-5)x

4 

=m(3m+16)x
1
+½m(17m+23)x

2
+4m(3m-4)x

3
+4m(2m-5)x

4
. 
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Now, by using the first derivative of the Schultz, Modified Schultz polynomials of the Jahangir graph J3,m, (evaluated 

at x=1), we can compute the Schultz, Modified Schultz indices as: 

Sc(J3,m)=
3

1

, ,( )

x

mSc J x

x





 

=[ m(m+17)x
1
+5m(m+3)x

2
+2m(5m-6)x

3
+4m(2m-5)x

4
]’|x=1 

= [m(m+17) ×1+5m(m+3) ×2+2m(5m-6) ×3+4m(2m-5) ×4]  

=78m
2
-69m=m(78m-69). 

 

And     Sc*( J3,m)=Sc*(J3,m,x)’|x=1 

=[ m(3m+16)x
1
+½m(17m+23)x

2
+4m(3m-4)x

3
+4m(2m-5)x

4
]’|x=1

 

= m(3m+16) ×1+½m(17m+23) ×2+4m(3m-4) ×3+4m(2m-5)×4 

=m(88m-89). 

 

Here these completed the proof of Theorem 1. ■ 
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