
International Journal of Engineering and Advanced Technology (IJEAT) 

ISSN: 2249 – 8958, Volume-9 Issue-3, February, 2020 

1382 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  

Retrieval Number: C5243029320/2020©BEIESP 

DOI: 10.35940/ijeat.C5243.029320 

A.  

Abstract: Topological indices of different molecular structures 

has been widely studied since last many decades. These indices are 

treated as a score function which maps a structure to a real 

numerical value and this value can be used as a descriptor of the 

structure which helps to study the structure and under its 

characteristics. Topological indices are been defined in many 

ways based on distances between nodes, degree of a node .In this 

paper we will be discuss various types of topological indices of 

some special classes of semigraphs. Here we will use the adjacent 

degree of end vertices to define these indices. Also in this paper we 

will find the generalised formula of these indices for complete 

Semigraph  and  
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I. INTRODUCTION 

The concept of Semigraph was  first studied by                                  

Sampathkumar E as generalization of graph.[1], [2] 

Definition : Semigraph is a pair  EVS , , where V is a non 

void set of elements  called vertices & E  is the set of ordered 

n-tupples of distinct vertices called edges for 2n  where 

these edges satisfy the following two conditions 

 1. any  of the two edges have atmost one vertex in common 

2.  any two edges  reeeee ,.......,, 321  and 

  sfffff ,.......,, 321 are equal if  

       sri )  and 

      ii feii )  for  ri 1  or 1 iri fe   

this implies that  reeeee ,.......,, 321  is same 

as  121 .......,, eeeee rrr  1e and  re  are called the end 

vertices of an edge e , while 132 ,......., reee are  called the 

middle vertices of edge e . 

Cardinality of  edge is the number of vertices in an edge and it 

is denoted as e . 

Adjacent vertices: Two vertices are  said to be adjacent if they 

belong to same edge and they are said to be consecutively 

adjacent if they belong to same  edge and  are consecutive in 

order. 

Adjacent edges: Two edges are said to be adjacent if there is a 

vertex in common. 

For a vertex v  in a semigraph  EVS , various types of 

degree are defined as follows 

 

1) )(vd  :Degree of vertex v  is the number of edges 

having v  as an end vertex. 
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2) )(vde :Edge degree of a vertex v   is the number of 

edges containing vertex v . 

3) )(vda
: Adjacent degree of a vertex v   is the number 

of vertices adjacent to v . 

4) )(vdca
Consecutive adjacent degree of a vertex  v  is 

the number of vertices which are consecutively 

adjacent to v . 

Example. 1 Let  EVS , be a semigraph where  

 6,5,4,3,2,1V  and 

  )6,5(),5,4,2(),6,4,1(,5,3,1E  

In  EVS , , 1,2,5,6 are end vertices, 3 and 4 are middle 

vertices 

,2)6(,3)5(,1)2(,2)1(  dddd  

,2)6(,3)5(,1)2(,2)1(  eeee dddd  

,3)6(,5)5(,2)2(,4)1(  aaaa dddd  

Special Types of Semigraphs[3] 

Regular Semigraph : A semigraph G is said to be regular if all 

its vertices have the same degree of a particular given type of 

degree   

Uniform Semigraph : A semigraph G is said to be r-uniform if 

cardinality of each edge in G is r.  

Complete Semigraph:  If any two vertices in a semigraph  

S  are adjacent then the  semigraph S is said to be complete .  

 Following are some of the families of semigraphs which are 

complete  

 1) 
c

rE a semigraph consisting of a single s-edge of 

cardinality r. 

2)) 
1

1rT a semigraph consisting of an s-edge of cardinality  r-1 

and one vertex joined with each of the r-1 

vertices by an edge of cardinality two. 

Incidence matrix and Adjacency matrix of a semigraph has 

been studied by Y S Gaidhani and C M Deshpande see[2]. 

In this paper the degree matrix of a Semigraph is defined . 

 

Let  EVS ,  be a semigraph  with vertex set 

 pV ,......4,3,2,1  and edge set 

 peeeeE ,.......,, 321  then degree matrix of semigraph is 

defined as  

   ijaSD   where 

)(ida aij  ,  i  is an end vertex 

         0 ,       otherwise 
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where  )(id a is an adjacent degree of vertex i. 

 



jei

ja eid 1)(  

Topological index of a structure is a numerical value which 

quantitates structure and its branching pattern. These indices 

are used to study quantitative structure property relationship 

(QSPR) and quantitative structure activity relationship 

(QSAR). [4]&[5] 

Randic index of a graph G(V,X) is defined 

 



Xef

fdedGR


2

1

)()()(  

It is also known as product connectivity index. 

Sum connectivity index  



Xef

fdedG


 2

1

)()()(  

First Zagreb index is defined as  
Vv

vdGM


2

1 )()(  

Second Zagreb index is defined as   

 
Xef

fdedGM


)()()(2  

 These topological indices are calculated using degrees of a 

vertex. 

In order to define topological indices for semigraph adjacent 

degree of end vertex and middle end vertex is considered. 

Topological indices of Semigraph 

 Example 1.  XVS , ,  7,6,5,4,3,2,1V  

     6,2,6,5,4,4,3,2,1{ 321  eeeX  

End vertices are 6,4,1   

Middle end vertex: 2   

 

,1)2(,3)6(,5)4(,3)1(  aaaa dddd  

 

Randic index  
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)()()(  
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Sum connectivity index  
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027.1  

First Zagreb index  
Vv

vdGM


2

1 )()(  

441353 2222   

   Second Zagreb index  
Xef

fdedGM


)()()(2     

3331515   

Topological index for special class of Semigraph 

1] Consider Complete Semigraph 
c

rE  with r vertices and a 

single edge of cardinality r ),( XVE c

r  

 

 rV .,.........7,6,5,4,3,2,1  and 

 },....6,5,4,3,2,1{ 1 reX   

End vertices are 1 and r,   

,1)(,1)1(  rrdrd aa
 

 Randic index of  



Xef

fdedGR


2

1

)()()(    

=  
1

1
)()1( 2

1






r
rdd aa  

 Sum connectivity index 

 



Xef
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1
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)1(2

1
)()1( 2

1






r
rdd aa   

First Zagreb index  
Vv

vdGM


2

1 )()(  

                                              

     222
1211  rrr  

  

Second Zagreb index  
Xef

fdedGM


)()()(2  

 

    2
111  rrr  

                                                 

2. Consider complete Semigraph 
1

1rT consisting of a s-edge 

of cardinality  1r  and one vertex joined with each of 

 1r  vertices by one edge of cardinality two. 

                     ),(1

1 XVTr  

 rV .,.........7,6,5,4,3,2,1  

 

 

 

)},1().....,2(

),,1(,1,....6,5,4,3,2,1{

3

21

rrere

rereX

r 


 

 

1)(,1)1(,1)1(  rrdrrdrd aaa  

And 22,1)(  riida  
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Randic index of  
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Sum connectivity index  
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First Zagreb index  
Vv

vdGM


2

1 )()(  

                                          

rrrr 533)1(3 22   

 

  Second Zagreb index  
Xef

fdedGM


)()()(2  

 

   610413)1(3 22  rrrrr  

 

II. RESULT ANALYSIS 

For a simple(no loops and multiple edges)  connected graph 

G(V,X) where V is set of vertices and X is set of edges and 

rV   and mX   First Zagreb indices and second 

Zagreb indices satisfy the following 

inequality
2

21 42 mMM   and 
r

m
M

2

1

4
 see[6]. 

 

 Topological 

Indices 

c
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1
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First Zagreb index 
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Second Zagreb index 
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Sum connectivity 
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Here we observe that these inequalities are satisfied by 

Semigraph   XVS ,  also 

2

21 42 mMM     , 
r

m
M

2

1

4
  where 
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III. CONCLUSION 

In this paper we have obtained generalized formula of various 

topological indices for special class of semigraph. These 

results help to understand the topology of the graph networks. 

FUTURE SCOPE 

Topological indices can be calculated with the help of eigen 

values and Laplacian eigenvalues in case of larger structure. 
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