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Abstract 

In this paper, we evaluate sum and product versions of the Forgotten index, Symmetric 

Degree Division index, Inverse Sum index, Balaban index, first, second, and the third kind of 

Revan indices along with their hyper versions for .m
nD  Finally, the Sanskruti index is also 

computed for the Dutch windmill graphs in terms of n and the number of copies m.  

1. Introduction 

The graphs we considered in this paper are simple finite and connected 

together. Topological indices are numerical parameters of a graph portraying 

its topology, which is regularly invariants of graphs. A few other topological 

indices have been utilized in different research, and comprehensive research 

has been performed on a wide extend of graph types on these indices. 

Inspired by this research, we talk about a few topological indices for certainly 

related graphs of a specific graph class, specifically the Dutch windmill graph 

which is an undirected and planar graph. 

The Dutch windmill graph is denoted as m
nD  and the graph obtained 

takes m copies of the nC  with a mutual common vertex. Often the Dutch 
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windmill graph is called as a Friendship graph if 3n  (i.e.) .3
mD  The m

nD  

Dutch windmill graph comprises   11  mn  nodes and edges of .mn   

 

Figure 1. Dutch Windmill Graphs. 

Note 1. The  m
nDE  is mn  from that, the edges are partitioned with 

respect to the degree of end vertices in each edge as given below. 

Edges of the type  vu ddE ,  Number of edges 

 2,2E   mn 2  

 2,2mE  m2  

Note 2. The  m
nDE  is mn  from that the edges are partitioned with 

respect to the degree sum of neighbors of end vertices of an each edge as 

given below. 

Edges of the type  vu ddE ,  Number of edges 

 


 22,22 mmE  m 

 


 mmE 4,22  m2  

Figure 2. Edge partitions based on Degree Sum Neighbourhood whenever 

.3n  
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Edges of the type  vu ddE ,  Number of edges 

 


4,4E   mn 4  

 


22,4 mE  m2  

 


 mmE 4,22  m2  

Figure 3. Edge partitions based on Degree Sum Neighbourhood whenever 

.3n  

In this paper, we have examined sum and product versions of certain 

topological indices of Dutch windmill graphs based on the edge partitions 

with respect to the degrees of end vertices and the degree sum of neighbors of 

end vertices of an each edge. We also followed the topological indices 

notations, edge partitions based on the degree of end vertices and the indices 

formulae from the articles [[4]-[5]]. 

2. Computed Topological Index Results for the Dutch Windmill 

Graphs 

Theorem 2.1. The forgotten index of m
nD  is    .18 2  nmmDF m

n  

Proof. From the note 1, we compute the forgotten index of m
nD  as  

          22
2,2

22
2,2 2222  mEEDF m

m
n  

     21882 mmmn   

 18 2  nmm  ■ 

Note 3. The multiplicative version of  m
nDF  is 

 .2264 2424 mmnmnm   

Theorem 2.2. The symmetric Degree Division index of m
nD  is 

  .2422 2  mmnmDSDD m
n  
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Proof. From the note 1, we compute the Symmetric Degree Division 

index of m
nD  as  

         
 
    







 








 


22

22

22

22 22

2,2

22

2,2 m

m
EEDSDD m

m
n  

   
 

2422
4

14
222 2

2








 
 mmnm

m

m
mn  ■ 

Note 4. The multiplicative version of  m
nDSDD  is mnnm 44 3   

.88 3 mm   

Theorem 2.3. The Inverse sum Degree index of m
nD  is 

  .
1

22 22

m

mmnnmm
DISI m

n 


  

Proof. From the note 1, we compute the inverse sum degree index of m
nD  

as 

   
   

 
   
   

















22

22

22

22
2,22,2 m

m
EEDISI m

m
n  

   
m

mmnnmm

m

m
mn















1

22

22

4
212

22

 ■ 

Note 5. The multiplicative version of  m
nDISI  is .

1

84 33

m

mnm




 

Now, we compute the three Revan indices of Dutch Windmill graphs. For 

that we have the     11  mnDV m
n  and   .mnDE m

n   From the 

graph structure, the mutual vertex which is shared by all copies of nC  will 

have be the maximum degree   ,2mDm
n   where m is the number of copies 

in m
nD  and   .2 m

nD  For calculating Revan indices we need to find  .vr  

For ,m
nD  we have the edge partitions based on the edges end point 

degrees, the partitions are  2,2E  and   .2,2mE  If  2,2E  is considered 
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then   mvr 2  and suppose  2,2mE  is considered then   .2vr  

Theorem 2.4. The first Revan index of m
nD  is  m

nDR1  

 .44 22  mnm  

Proof. From the note 1, we compute the first Revan index of m
nD  as  

         2222 2,22,21  mEmmEDR m
m
n  

       441442 222  mnmmmmn  ■ 

Note 6. The multiplicative version of  m
nDR1  is  .2216 344 mmnm   

Theorem 2.5. The second Revan index of m
nD  is  m

nDR2  

 .224 233 mmnm   

Proof. From the note 1, we compute the second Revan index of m
nD  as  

             2222 2,22,22 mEmmEDR m
m
n   

     23323 224842 mmnmmmn   ■ 

Note 7. The multiplicative version of  m
nDR2  is .6432 55 mnm   

Theorem 2.6. The third Revan index of m
nD  is   .44 2

3 mmDR m
n   

Proof. From the note 1, we compute the third Revan index of m
nD  as 

         mEmmEDR m
m
n 2222 2,22,23   

    244222 mmmm   ■ 

Note 8. The multiplicative version of  m
nDR3  is 0. 

Theorem 2.7. The first hyper Revan index of m
nD  is  

  .2481616 323
1 mmmnmDHR m

n   
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Proof. From the note 1, we compute the first hyper Revan index of m
nD  

as  

         22,2
2

2,21 2222  mEmmEDHR m
m
n  

   23 18162 mmmn   

323 2481616 mmmnm   ■ 

Note 9. The multiplicative version of  m
nDHR1  is 

   .2242128 223
1  mmnmnnmmDHR m

n  

Theorem 2.8. The second hyper Revan index of m
nD  as 

  .323216 535
2 mmnmDHR m

n   

Proof. From the note 1, we compute the second hyper Revan index of 

m
nD  as 

             22,2
2

2,22 2222 mEmmEDHR m
m
n   

  35 32162 mmn   

535 323216 mmnm   ■ 

Note 10. The multiplicative version of  m
nDHR2  is  .22 89 nm  

Theorem 2.9. The third hyper Revan index of m
nD  is  

  .8168 23
3 mmmDHR m

n   

Proof. From the note 1, we compute the second hyper Revan index of 

m
nD  as 

         22,2
2

2,23 2222 mEmmEDHR m
m
n   

    mmmmm 8168142 232
  ■ 
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Note 11. The multiplicative version of  m
nDHR3  is 0. 

Theorem 2.10. The Balaban index of m
nD  is  

  .
1

2

2

1

2








 





m

n

m

nm
DJ m

n  

Proof. From the note 1, we compute the Balaban index of .m
nD  Here we 

have for     11,  mnDVD m
n

m
n  and   .mnDE m

n    

Therefore, we have  

 
    


Euv

vu

m
n

ddmnmn

mn
DJ

1

211
 

   
   

 
    






















m
EE

m

mn
DJ m

m
n

22

1

22

1

1 2,22,2  








 





m

n

m

nm 1

2

2

1

2

 ■ 

Note 12. The multiplicative version of  m
nDJ  is 

 
.

22

22





m

mnmnm
 

Theorem 2.11. The Sanskruti index of m
nD  is 

 

 

 
 

 




































.3
227

387249032
128

,343177177155
1227

18

234

23

3

3

nfor
m

nmmnmmm
m

nformmm
m

mm

DS m
n  

Proof. From the note2, we compute the Sanskruti index .m
nD  We have 

two cases depending on the vertices .nC  

Case 1. For ,3n  

  m
nDS  
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 
   

   
    3

4,22

3

22,22 2422

422

2222

2222























 mm

mm
E

m

mm
E mmmm  

    332

6

224
2

24

22







 





















m

mm
m

m

m
m  

 

 

 
2

333

33

6

108

18

122

164

m

mm

m

m
m





















  

 

 

 
27

1128

12

18
3

3

6






















mm

m

mm
 

 
 

  



















27

16

12

1
18

3

3
3

m

m
mm  

 
   

  


















3

2323
3

1227

16681613327
18

m

mmmmmm
mm  

 

 
 .43177177155

1227

18 23
3

3





 mmm

m

mm
 

Case 2. For .3n  

   
   

 
   
 

3

22,4

3

4,4 2224

224

244

44






















  m

m
EEDS m

m
n  

 
   

 

3

4,22 2422

224











  mm

m
E mm  

   
 

 
  333

3

14
2

2

14
2

3

8
4 







 





















m

m
m

m
mmn  

   
 













 





















27

1
2

2

1
2

27

8
44

33
3 m

m

m
nm  

 
   























2

12

27

12328
64

33

m

mmn
m  
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  


















227

387249032
128

234

m

nmmnmmm
m  ■ 

Result 2.1. The multiplicative version of  m
nDS  when 3n  is 

  m
nDS  

 
   

   
   





















































3

4,22

3

22,22 2422

422

2222

2222

mm

mm
E

m

mm
E mmmm  

 

 

   

 

 

 
.

12

1

3

2

1227

11024

27

1128

12

18
3

92

3

10

3

923

3

6


















































 



















m

mm

m

mmmm

m

mm
 

Result 2.2. The multiplicative version of  m
nDS  when 3n  is 

   
   

 
   
 























 

3

22,4

3

4,4 2224

224

244

44

m

m
EEDS m

m
n  

 
   

 

3

4,22 2422

224












 mm

m
E mm  

   
 

 
 

 
 

 
.

23

12
4

3

14
2

2

14
2

3

8
4

36

621333


























 





















m

m
n

m
m

m

m
mmn  

3. Conclusion 

A few topological indices of the Dutch windmill graphs are discussed in 

this paper. Sum and product versions of the forgotten index, Symmetric 

Degree Division index, Inverse Sum index, first, second and third kind, and 

its hyper versions of Revan indices, Balaban index are evaluated. Finally, the 

Sanskruti index is also computed for the Dutch windmill graphs. 
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