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In this paper, we introduce the modified domination Sombor index and its corresponding 

exponential of a graph. Also we introduce the domination Sombor exponential of a graph. We 

compute the modified domination Sombor index and its corresponding exponential for some 

standard graphs, French windmill graphs, friendship graphs and book graphs. Furthermore, we 

establish some properties of the domination Sombor index.  
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  I. INTRODUCTION 

 Let G be a simple, connected graph with vertex set V(G) 

and edge set E(G). The degree dG(u) of a vertex u is the 

number of vertices adjacent to u.  We refer [1, 2] for 

undefined term and notation. 

                  A molecular graph is a simple graph, 

representing the carbon atom skeleton of an organic 

molecule of the hydrocarbon. Therefore the vertices of a 

molecular graph represent the carbon atoms and its edges 

the carbon-carbon bonds. Chemical Graph Theory is a 

branch of Mathematical Chemistry which has an important 

effect on the development of Chemical Sciences. Several 

graph indices have found some applications in Chemistry, 

especially in QSPR/QSAR research [3, 4]. 

            The domination degree  
dd u  of a vertex u [5] in a 

graph G is defined as the number of minimal dominating 

sets of G which contains u. 

            The modified first domination Zagreb index [5] of a 

graph is defined as  

             
 

*
1 .d d

uv E G

DM G d u d v


   

Ref. [5] was soon followed by a series of publications [6, 7, 

8, 9, 10, 11, 12, 13]. 

  

The modified forgotten domination index [5] of a graph is 

defined as  

             
 

* 2 2 .d d

uv E G

DF G d u d v


   

 

Recently, the so-called domination Sombor index was put 

forward, defined as [14] 

          

     
 

2 2
.d d

uv E G

DSO G d u d v


 
 

Considering the domination Sombor index, we 

define the domination Sombor exponential of a graph G as 

          
   

 

2 2

, .d dd u d v

uv E G

DSO G x x




   

Recently, some Sombor indices were studied, for example, 

in [15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 

30].  

  

We propose the modified domination Sombor 

index of a graph G and defined it as 

         

    
2 2

1
.m

uv E G
d d

DSO G

d u d v






 

Considering the modified domination Sombor 

index, we define the modified domination Sombor 

exponential of a graph G as 

            
   

 

2 2

1

, .d dd u d vm

uv E G

DSO G x x




   

Recently, some domination indices were studied, for 

example, in [31, 32, 33, 34, 35, 36].  

 

 In this paper, we compute the modified domination 

Sombor index for some standard graphs, French windmill 

graphs, friendship graphs. Also we compute the domination 

Sombor exponential and   modified domination Sombor 
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exponential for some standard graphs, French windmill 

graphs, friendship graphs and book graphs. Furthermore, we 

establish some properties of the domination Sombor index.

  

II. RESULTS FOR SOME STANDARD GRAPHS 

Proposition 1. If  nK  is a complete graph with n vertices, 

then       
( 2)

.
2 2

m
n

n n
DSO K


  

Proof: If  nK  is a complete graph, then dd(u) =1.  

From definition, we have   

   

    
2 2

1m

uv E G
d d

DSO G

d u d v




      

        
2 2

( 1) 1 ( 1)
.

2 2 21 1

n n n n 
 


                           

Proposition 2. If 1 nS   is a star graph with dd(u) =1, then            

            1 .
2

m
n

n
DSO S       

Proposition 3. If 1, 1 p qS    is a double star graph with dd(u) 

=2, then            

             1, 1

1
.

2 2

m
p q

p q
DSO S  

 
  

Proposition 4.  Let Km,n   be a complete bipartite graph with 

2 ≤ m≤ n. Then 

       
 

,   
2 2

.
2 1

n
m

m

mn
DSO

m n
K

m n


   
 

Proof: Let Km,n    be a complete bipartite graph with m + n 

vertices and mn edges such that |V1|= m , | V2 |= n, V (Kr,s ) = 

V1  V2   for 1 ≤ m  ≤ n, and n ≥ 2. Every vertex of V1 is 

incident with n edges and every vertex of V2   is incident 

with m edges. Then   

       
dd u =m+1,  

                   =n+1,        for all u∈V(Km,n ). 

  From definition, we have  

        
    ,   

2
,   

2

1

m n

m n

K

m

uv E
d d

DSO

d u d

K

v




               

     2 2 2 2
.

2 11 1

mn mn

m n m nm n

 
     

      

                    In the following proposition, by using 

definitions, we obtain the modified domination Sombor 

exponential of  ,nK 1 ,nS  1, 1p qS    and Km,n  . 

.  

Proposition 5. The modified domination Sombor 

exponential of  ,nK 1 ,nS  1, 1p qS    and Km,n  are given by  

(i)          
   

 

2 2

1

, d dd u d vm
n

uv E G

DSO K x x




 
 

                          

2 2

1 1

1 1 2( 1) ( 1)
.

2 2

n n n n
x x 

 

 

(ii)          
1

2
1, .m

nDSO S x nx   

(iii)           
1

2
1, 1, 1 .m

p qDSO S x p q x    
 

(iv)            2 2

1

2 1
, , .m m n m n

m nDSO K x mnx      

 

                    In the following proposition, by using 

definitions, we obtain the domination Sombor exponential 

of  ,nK 1 ,nS  1, 1p qS    and Km,n  . 

.  

Proposition 6. The domination Sombor exponential of 

 ,nK 1 ,nS  1, 1p qS    and Km,n  are given by  

(i)          
   

 

2 2

, d dd u d v
n

uv E G

DSO K x x




 
 

                          

2 21 1 2( 1) ( 1)
.

2 2

n n n n
x x 

 

 

(ii)           2
1, .nDSO S x nx   

(iii)            2 2
1, 1, 1 .p qDSO S x p q x    

 

(iv)          
 2 2 2 1

, , .m n m n
m nDSO K x mnx      

       

III. RESULTS FOR FRENCH WINDMILL GRAPHS 

 The French windmill graph m

nF  is the graph 

obtained by taking m  3 copies of Kn, n  3 with a vertex 

in common [18]. The graph m

nF  is presented in Figure 4. 

The French windmill graph 
3

mF  is called a friendship graph. 

 

 

Figure 4. French windmill graph m

nF  

 

 Let F be a French windmill graph m

nF . Then  

 
dd u =1,       if u is in center 
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             =   1
1

m
n


 ,        otherwise. 

Theorem 1. Let F be a French windmill graph m

nF .  Then 

 
 

 
 1 2

1

1 1

m

m

m n
DSO F

n





 

       

                    
   

 
 1

[( 1 / 2) 1 ]
.

1 2
m

mn n m n

n


  



 

Proof: In F, there are two sets of edges. Let E1 be the set of 

all edges which are incident with the center vertex and E2 be 

the set of all edges of the complete graph. Then 

|  

    
2 2

1m

uv E G
d d

DSO F

d u d v




  

                   

    1

2 2

1

uv E G
d dd u d v




    

                 

    2

2 2

1

uv E G
d dd u d v




  

    
 

 
 

   

 
 

 
 1 2 1 2 1 22

1 [( 1 / 2) 1 ]

1 1 1 1
m m m

m n mn n m n

n n n
  

   
 

    

 

    
 

 
 

   

 
 11 2

1 [( 1 / 2) 1 ]
.

1 21 1
mm

m n mn n m n

nn


   
 

 

 

Corollary 1.1.  Let 3
mF  be a friendship graph. Then 

 

 
 

 
 3 11 2

2 2
.

2 21 2

m m

mm

m m n
DSO F




 


                                    

        In the following theorem, by using definition, we 

obtain the modified domination Sombor exponential of a 

French windmill graph
m

nF . 

  

Theorem 2. The modified domination Sombor exponential 

of 
m

nF is given by 

              
 1 2

1

1 1, 1
m

m m n
nDSO F x m n x


  

 

         
     

 1

1

1 2[( 1 / 2) 1 ]
m

nmn n m n x


   
 

 

        In the following theorem, by using definition, we 

obtain the domination Sombor exponential of a French 

windmill graph
m

nF . 

  

Theorem 3. The domination Sombor exponential of 
m

nF is 

given by 

              
 1 2

1 1, 1
m

m n
nDSO F x m n x


  

 

         
     

 1
1 2[( 1 / 2) 1 ] .

m
nmn n m n x


   

 

 

        In the following theorem, by using definition, we 

obtain the modified domination Sombor index of a 

friendship graph 3
mF . 

               
         

Theorem 4. The modified domination Sombor index of 3
mF   

is given by 

      
   3 11 2

2
.

2 21 2

m m

mm

m m
DSO F


 


 

 

        In the following theorem, by using definition, we 

obtain the modified domination Sombor exponential of a 

friendship graph 3
mF . 

               
         

Theorem 5. The modified domination Sombor exponential 

of 3
mF   is given by 

      
   1 2 1

1 1

1 2 2 2
3 , 2 .

m mm mDSO F x mx mx
    

  

        In the following theorem, by using definition, we 

obtain the domination Sombor exponential of obtain a 

friendship graph 3
mF . 

               
         

Theorem 6. The domination Sombor exponential of 3
mF   is 

given by 

      
   1 2 11 2 2 2

3 , 2 .
m mmDSO F x mx mx
  

 
 

IV. RESULTS FOR Bn  

         The book graph Bn, n≥3, is a cartesian product of star 

Sn+1 and path P2. 

For Bn, n≥3, we have  

 
dd u = 3,   if u is the center vertex, 

          = 
12n

+1,   otherwise. 

 

Theorem 7. If Bn, n≥3, is a book graph, then 

      1 16 2 4 2 2 2 1 .m n n
nDSO B n n       

 Proof: In Bn, there are three types of edges as follow: 

 E1 = {uv  E(Bn) | dd(u)=dd(v)=3},             | E1| = 1  

 E2 = {uv  E(Bn) | dd(u) = 3, dd(v)= 
12n

+1}, | E2| = 2n. 

 E3 = {uv  E(Bn) | dd(u) = dd(v)= 
12n

+1},    | E3| = n. 

 

By definition, we have 

    
    

2 2

1m
n

uv E G
d d

DSON B

d u d v
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2 2 2

2 1

1 1
1 2

3 3 3 2 1n

n


 
  

 

       

   
2 2

1 1

1

2 1 2 1n n

n
 



  

 

      
 12( 1)

1 2
.

18 2 1 210 2 2
nn n

n n


  
 

      

         In the following theorem, by using definition, we 

obtain the modified domination Sombor exponential of Bn. 

 

Theorem 8. The modified domination Sombor exponential 

of Bn is given by      

 
   2 1 1

1 11

18 10 2 2 2 1 2, 2 .
n n nm

nDSO x x nx nxB
         

 

         In the following theorem, by using definition, we 

obtain the domination Sombor exponential of Bn. 

 

Theorem 9. The domination Sombor exponential of Bn is 

given by      

 
   2 1 118 10 2 2 2 1 2, 2 .
n n nm

nDS BO x x nx nx
        

 

 V. RESULTS FOR GoKp 

 

Theorem 10. Let H=GoKp, where G is a connected graph 

with n vertices and m edges; and Kp is a complete graph. 

Then  

     

 
 

2

1

2
.

2 2 1

m

n

m np np
DSO H

p


 



 

Proof: If H=GoKp, then  
dd u =  

1
1

n
p


 . In Kp, there 

are 
( 1)

.
2

p p 
 edges. Thus H has 

21
(2 )

2
m np np   

edges. Thus 

    

    
2 2

1m

uv E G
d d

DSO H

d u d v






 

      

 
 

 
 

2

2 1 2 1

1 1
(2 )

2
1 1

n n
m np np

p p
 

  

  

       

      

 
 

2

1

2
.

2 2 1
n

m np np

p


 


  

           In the following theorem, by using definition, we 

obtain the modified domination Sombor exponential of 

GoKp . 

 

Theorem 11. The modified domination Sombor exponential 

of GoKp is given by 

         
 1

1

2 121
, (2 ) .

2

n
p

p
m DSO x m nK n xG po p




  
 

           In the following theorem, by using definition, we 

obtain the domination Sombor exponential of GoKp . 

Theorem 12. The domination Sombor exponential of GoKp 

is given by 

         
 1

2 121
, (2 ) .

2

n
p

pDSO x m nK pG p xo n



  

 
 

VI. PROPERTIES OF DOMINATION SOMBOR 

INDEX  

Theorem 13. Let G be a connected graph with m edges. 

Then 

                * *
1 1

1
.

2
DM G DSO G DM G 

 

Proof: For any two positive numbers a and b, 

    
  2 21

( ) .
2

a b a b a b   
    

  For a=dd(u)  and 
 

b=dd(v) ,  the above inequalities 

transform into
    

             
        2 2

 
1

2
 d d d dd u d v d u d v 

    

                            

   
d dd u d v 

  Now, we obtain      

    
 

   
 

2 21

2
 d d d d

uv E G uv E G

d u d v d u d v
 

  

                                                

    
 

d d

uv E G

d u d v


   

with the help of definitions, we arrive the desired result.     

Theorem 14. Let G be a connected graph with m edges. 

Then 

                *( ).DSO G mDF G  

 Proof:  Using the Cauchy-Schwarz inequality, we obtain 

         
 

2
2 2

d d

uv E G

d u d v


 
 

 


 

                    
 

    
 

2 2
 1 .d d

uv E G uv E G

d u d v
 

    

                        
*( ).mDF G  

Thus                              

         *( ).DSO G mDF G
 

 

VII. CONCLUSION                              

In this paper, we have introduced the modified domination 

Sonbor index and its corresponding exponential of a graph. 

Also we have introduced the domination Sonbor exponential 

of a graph. We have computed newly defined modified 

domination Sombor index and exponentials for some 
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standard graphs, French windmill graphs, friendship graphs. 

We have established some properties of the domination 

Sombor index. 

 

REFERENCES                                                                                                                                                                                        

1. V.R.Kulli, College Graph Theory, Vishwa 

International Publications, Gulbarga, India (2012). 

2. V.R.Kulli, Theory of Domination in Graphs, 

Vishwa International Publications, Gulbarga, India 

(2010). 

3. I.Gutman and O.E. Polansky, Mathematical 

Concepts in Organic Chemistry, Springer, Berlin 

(1986). 

4. M.V.Diudea (ed.) QSPR/QSAR Studies by 

Molecular Descriptors, NOVA New York, (2001). 

5. A.M.Hanan Ahmed, A.Alwardi and M.Ruby 

Salestina, On domination topological indices of 

graphs, International Journal of Analysis and 

Applications, 19(1) (2021) 47-64. 

6. S.Raju, Puttuswamy and A.Alsinai, Different 

type’s domination topological indices of some 

chemical drugs graph, Eur. Chem. Bull. 12(5) 

(2023) 4334-4345. 

7. V.R.Kulli, Domination Nirmala indices of graphs, 

International Journal of Mathematics and 

Computer Research, 11(6) (2023) 3497-3502. 

8. V.R.Kulli, Multiplicative domination Nirmala 

indices of graphs, International Journal of 

Mathematics And its Applications, 11(3) (2023) 11-

20. 

9. V.R.Kullli,Domination Dharwad indices of graphs, 

submitted. 

10. V.R.Kulli, Domination product connectivity 

indices of graphs, Annals of Pure and Applied 

Mathematics, 27(2) (2023) 73-78. 

11. V.R.Kulli, Domination augmented Banhatti, 

domination augmented Banhatti sum indices of 

certain chemical drugs, International Journal of 

Mathematics and Computer Research, 11(7) (2023) 

3558-3564. 

12. V.R.Kulli, Domination atom bond sum 

connectivity indices of certain nanostructures, 

International Journal of Engineering sciences and 

Research Technology, 11(7) (2023). 

13. V.R.Kulli, Irregularity domination Nirmala and 

domination Sombor indices of certain drugs, 

International Journal of Mathematical Archive, 

submitted. 

14. A.A.Shashidhar. H.Ahmed, N.D.Soner and 

M.Cancan, Domination version: Sombor index of 

graphs and its significance in predicting 

physicochemical properties of butane derivatives, 

Eurasian Chemical Communications,5 (2023) 91-

102. 

15. S.Alikhani and N.Ghanbari, Sombor index of 

polymers, MATCH Commun. Math. Comput. 

Chem. 86 (2021). 

16. R.Cruz, I.Gutman and J.Rada, Sombor index of 

chemical graphs, Appl. Math. Comput. 399 (2021) 

126018. 

17. H.Deng, Z.Tang and R.Wu, Molecular trees with 

extremal values of Sombor indices, Int. J. Quantum 

Chem.DOI: 10.1002/qua.26622. 

18. I.Gutman, V.R.Kulli and I.Redzepovic, Sombor 

index of Kragujevac trees, Ser. A: Appl. Math. 

Inform. And Mech. 13(2) (2021) 61-70. 

19. B.Horoldagva and C.Xu, On Sombor index of 

graphs, MATCH Commun. Math. Comput. Chem. 

86 (2021). 

20. V.R.Kulli, Neighborhood Sombor indices, 

International Journal of Mathematics Trends and 

Technology, 68(6) (2022) 195-204. 

21. V.R.Kulli, Computation of reduced Kulli-Gutman 

Sombor index of certain networks, Journal of 

Mathematics and Informatics, 23 (2022) 1-5. 

22. V.R.Kulli, Multiplicative KG Sombor indices of 

some networks, International Journal of 

Mathematics Trends and Technology, 68(10) 

(2022) 1-7. 

23. V.R.Kulli and I.Gutman, Sombor and KG Sombor 

indices of benzenoid systems and phenylenes, 

Annals of Pure and Applied Mathematics, 26(2) 

(2022) 49-53. 

24. V.R.Kulli, N.Harish, and B.Chaluvaraju, Sombor 

leap indices of some chemical drugs, RESEARCH 

REVIEW International Journal of 

Multidisciplinary, 7(10) (2022) 158-166. 

25. V.R.Kulli, J.A.Mendez-Bermudez, J.M.Rodriguez 

and J.M.Sigarreta, Revan Sombor indices: 

Analytical and statistical study, on random graphs, 

Mathematical Boisciences and Engineering, 20(2) 

(2022) 1801-1819. 

26. H.R.Manjunatha, V.R.Kulli and N.D.Soner, The 

HDR Sombor index, International Journal of 

Mathematics Trends and Technology, 68(4) (2022) 

1-6. 

27. V.R.Kulli, F-Sombor and modified Sombor indices 

of certain nanotubes, Annals of Pure and Applied 

Mathematics, 27(1) (2023) 13-17. 

28. V.R.Kulli, Gourava Sombor indices, International 

Journal of Engineering sciences and Research 

Technology, 11(11) (2023) 29-38. 

29. V.R.Kulli, Edge version of Sombor and Nirmala 

indices of some nanotubes and nanotori, 

International Journal of Mathematics and 

Computer Research, 11(3) (2023) 3305-3310. 

30. N.N.Swamy, T.Manohar, B.Sooryanarayana and 

I.Gutman, Reverse Sombor index, Bulletin of the 



“Modified Domination Sombor Index and its Exponential of a Graph” 

3644 V. R. Kulli, IJMCR Volume 11 Issue 08 August 2023 
 

International Mathematical Virtual Institute, 12(2) 

(2022) 267-272. 

31. V.R.Kulli, The disjoint total domination number of 

a graph, Annals of Pure and Applied Mathematics, 

11(2) (2016) 33-38. 

32. V.R.Kulli, Inverse and disjoint secure dominating 

sets in graphs, International Journal of 

Mathematical Archive, 7(8) (2016) 13-17. 

33. V.R.Kulli, On entire domination transformation 

graphs and fuzzy transformation graphs, 

International Journal of Fuzzy Mathematical 

Archive, 8(1) (2015) 43-49. 

34. V.R.Kulli and N.D.Soner, The connected total 

domination number of a graph, Journal of Analysis 

and Computation, 2(2) (2006) 183-189. 

35. V.R.Kulli, Inverse and disjoint restrained 

domination in graphs, International Journal of 

Fuzzy Mathematical Archive, 11(1) (2016) 9-15. 

36. N.N.Swamy, T.Manohar, B.Sooryanarayana and 

I.Gutman, Reverse Sombor index, Bulletin of the 

International Mathematical Virtual Institute, 12(2) 

(2022) 267-272. 

 

   

  

 

 

                                


