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Abstract: The study of degree based topological indices plays very important role in QSAR/QSPR. The different 

degree based topological indices are used to characterize the chemical compound. In the this paper we compute the M-

polynomial for different windmill graph, and also from  the obtained M-polynomial, we derive different degree based 

indices. 
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1. Introduction 

 The graph considered here is a finite undirected and simple graphs. Let  EVG ,  is a graph, where V is the vertex set 

and E is the edge set. If the graph G EV ,    is connected if there exists edge between every pair of vertices in G. If 

nGV )(  and mGE )( , then the graph is also called  mn,  graph. The degree of vertex  v  is denoted by  vdG  
is 

the number of vertices adjacent to v . The edge connecting the vertices u and v  is denoted by uve  . The degree of an 

edge uve   is denoted by  ede such that       2 vduded GGe . The concept of degree in graph theory is closely 

related to the concept of valance in chemistry. For details on basics of graph theory we refer the standard text  

[1][2][3]. 

A molecular graph is a graph in which the vertices  corresponds to the atoms and edges corresponds to the chemical bonds 

of  molecules.  A single number that can be computed from the molecular graph and used to characterize some property of 

the underlying molecule is said to be a topological index or molecular structure descriptor. Several such descriptors have 

been considered in theoretical chemistry and have some application especially in QSAR/QSPR. 

 Numerous algebraic polynomials have useful applications in chemistry such as Hosaya Polynomial 

 (Wiener Polynomial) which plays a very important role in determining distance based topological indices.  

Similarly among several polynomial plays very impartant role in determining closed form of many degree based 

topological indices [4,5] . The major purpose of  M- polynomial is the it gives large information about the degree based 

indices.  
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The M-polynomial of a graph was introduce by SANDI  KLAVZAR . Using M-polynomial the degree based topological 

indices can be routinely calculated.  The wind mill graph  nkW ,  is an undirected graph constructed for 2k  and 2n  

by joining n copies of the complete graph kK at a shared universal vertex. The different types of windmill graph are Dutch 

windmill graph, French windmill graph, Kullli path windmill graph, Kuli cycle windmill graph etc. 

 

Basic definitions and results: 

 The M-Polynomial of a Graph G is denoted and defined as    



ji

ji

ij yxGmyxGM


,, . 

Where  = Min )(/ GVvd v  ,  = Max )(/ GVvd v   and )(Gmij
 is the edge  GEvu  such that 

   jidd uv ,,  . 

The first Zagreb index was introduced by Guttmann and Trinajstic [9]. It is an important descriptor and has been closely 

correlated with many chemical properties. The first Zagreb index of G is defined as 

 
 




GVu

G udGM
2

1 )(  or       
 




GEuv

GG vdudGM 1 . 

The second Zagreb indices were denoted and defined by       
 




GEuv

GG vdudGM 2 . 

 introduced to take account of the contribution of pair of vertices. 

 In 1975 Randic  Introduced the best known degree based index is known as the Randic index denoted and defined by  

    





)(

2

1

deg)(deg
GEuv

GG vuGR  

More generally the general Randic index denoted and defined by 

     



)(

deg)(deg
GEuv

GG vuGR


   

This is also known as branching index or connectivity index. 

The second modified Zagreb index is denoted and defined as
   




)(

2

1
)(

GEuv GG

m

vdud
GM . 

The symmetric division degree index is defined as  

SSD(G) = 
 
 

 








)( )(),(min(

)(),(max(

)(),(max

)(),(min

GEuv vdud

vdud

vdud

vdud
. 

The Harmonic index is defined as  H(G)= 
 )( )()(

2

GEuv vdud
. 

The inverse sum index is defined as 
 


)( )()(

)()(
)(

GEuv vdud

vdud
GI . 
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The augmented Zagreb index is defined as 

  
 

 











GEuv vdud

vdud
GA

3

2)()(

)()(
 

The table 1 given below gives the relation between some degree based topological indices and  

M-polynomial of corresponding windmill graphs. 

Topological index Formula  from of  yxGM ,;  

First Zagreb index GM (1 )     
1

,;



yxyx yxGMDD  

Second Zagreb index  GM 2      
1

,;
yxyx yxGMDD  

Randic index )(GR      
1

,;
 yxyx yxGMDD 

 

Second modified Zagreb index  GMm

2      
1

,;
yxyx yxGMSS  

Inverse Randic index  GRR      
1

,;
 yxyx yxGMSS 

 

Symmetric division index  GSSD      
1

,;



yxyxyx yxGMDSSD  

Harmonic index  GH    
1

,;2
yxx yxGMJS  

Inverse sum index   GI      
1,;)( yxyxx yxGMDDJS  

Augmented Zagreb index  GA  JQS x 2

3


    

1

33 ,;
 yxyx yxGMDD  

 

                                                             Table 1 

Where 
  
x
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


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  
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
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,
. ,  
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x

x dt
t

ytf
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0

,
, 

 

y

y dt
t

txf
S

0

,
 

    xxfyxfJ ,,   and      yxfxyxfQ ,, 
  . 
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2.  Main results. 

Theorem 2.1: The M-polynomial of Dutch windmill graph is given by 

      mm

n ymxyxnmyxDM 2222 22,   

Proof: 

  

Figure 1: Dutch wind mill graph 

The Dutch windmill graph 
 m

nD  is the graph obtained by taking 1m copies of the cycle 3: nCn  with a vertex in 

common. The Dutch windmill graph has the vertex set   GV  and edge set  GE  where the cardinality of  GV  is 

    11  nmGV  and the cardinality of  GE  is   mnGE  .From the diagram of Dutch windmill graph have two 

partitions of vertex set and two partitions of edge set. 

The partition of vertex set is as follows. 

 2)(:)(2  vdGVvV G  such that  12  nmV  and  

 mvdGVvV Gm 2)(:)(2   such that 12 V  

The partition of edge set is as follows. 

  2)(,2:)(4  vdudGEuvE GG  such that  24  nmE  and  

  mvdudGEuvE GGm 2,2)(:)(22   such that mE m 222   

Now the M-polynomial of Dutch windmill graph is defined as  

http://www.ijcrt.org/


www.ijcrt.org                                                            © 2023 IJCRT | Volume 11, Issue 8 August 2023 | ISSN: 2320-2882 

IJCRT2308056 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a483 
 

     

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m

n yxmyxDM


,  

     



m

m

m

m
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22,  

    







m

m

m

m

n yxEyxEyxDM
22

22

22

22

22

4,  

      mm

n ymxyxnmyxDM 2222 22,   is the M-polynomial of Dutch windmill graph. 

Theorem 2.2: Let 
 m

nD be the Dutch windmill graph, then  

1.       .424 2

1 mmnmDM m

n   

2.      .824 2

2 mnmDM m

n   

3.      .222 1122  
 mnmDR m

n
 

4.     
.

2

1

4

2
2 




nm
DM m

n

m
 

5. 
    

 
.

22

2

2

2
2 

m

mnm
DRR m

n 


  

6.     .12  nmmDSSD m

n
 

7.     
.

1

2

2

2







m

mnm
DH m

n
 

8. 
     .

1

4
2

2




m

m
nmDI m

n
 

9.    mnDA m

n 8 . 

Proof: From theorem (1) we have M-polynomial of  Dutch Windmill graph is 

     mm

n ymxyxnmyxDM 2222 22),(  , Then we have 

      mm

nx ymxyxnmyxDMD 2222 422,(  . 

      mm

ny yxmyxnmyxDMD 22222 422,(  . 

Consider          mm

nyx yxmmyxnmyxDMDD 22222 424,)(   

At 1&1  yx  

The First Zagreb index of wind mill graph  is      2)(

1 424 mmnmDM m

n  . 

We have  
      mm

nyx yxmyxnmyxDMDD 22222 824,(  . 

At 1&1  yx  

The Second Zagreb index of wind mill graph  is     2

2 824 mnmDM m

n  . 
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We have 
      mm

nyx yxmyxnmyxDMDD 22112222 222,(  
. 

At 1&1  yx  

The Randic index of Wind mill graph is     1122)( 222  
 mnmDR m

n
 

We have 
     

24

2
,(

22
22

m
m

nyx

yx
yx

nm
yxDMSS 


 . 

At 1&1  yx  

The second modified Zagreb index of windmill graph is 

    
.

2

1

4

2)(

2

2 



nm

DM m

n

 

     




m

ymx
yx

nm
yxDMSS

m
m

nyx 2

22
22

2

)(

2

2

2

2
, 


 .

 

At 1&1  yx  

Inverse Randic index of Windmill graph is    

 
m

mnm
DRR m

n
22

2

2

2
2

)( 


 . 

        mm

nxyyx yxmmyxnmyxDMDSDS 22222 222,(][  . 

At 1&1  yx  

Symmetric division index of windmill graph 
    12  nmmDSSD m

n
. 

   
m

mxxnm
yxDMJS

m
m

nx
22

2

4

)2(
,(

224









. 

At 1x  

Harmonic index of Dutch windmill graph     
1

2

2

2)(







m

mnm
DH m

n
. 

     
 

22
2

4)(

1

4
2),( 


 mm

nyxx x
m

m
xnmyxDMDDJS . 

At 1x  

Inverse sum index of Dutch wind mill graph    
1

4
2

2
)(




m

m
nmDI m

n . 

      mm

nyxx mxxnmyxDMDDJQS 22)(33

2

3 1628),(  . 

At 1x  

Augmented Zagreb index   mnDA m

n 8)(  . 
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Corollary: For a windmill graph having 5copies of cycle with 5 vertices we have  

1.    .1801 m

nDM  

2.    .2602 m

nDM  

3.    .5.2.102.15522.15 221122 
  m

nDR  

4.    .
4

17
2 m

n

m DM  

5.   
 

.
20

10

2

15
2  m

nDRR  

6.    .90m

nDSSD  

7.    .
6

55
m

nDH  

8.    .
3

95
m

nDI  

9.    200m

nDA . 

Theorem 2.3: The M-polynomial of French windmill graph is given by 

     
  .1

2

23
, )1(111

2
 


 nmnnnm

n yxnmyx
nnm

yxFM  

Proof: 

 

Figure 2: French wind mill graph 
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The French windmill graph 
 m

nF  is the graph obtained by taking 2m copies of the complete graph 2: nK n  with a 

vertex in common. The French windmill graph has the vertex set   GV  and edge set  GE  where the cardinality of 

 GV  is     11  nmGV  and the cardinality of  GE  is  
 
2

1


nmn
GE .  From the diagram of French 

windmill graph we the two partition of vertex set and two partition of edge set. 

The partition of vertex set is as follows. 

 1)(:)(1  nvdGVvV Gn  such that  11  nmVn  and  

    mnvdGVvV Gmn 1)(:)(1 
 such that   11  mnV  

The partition of edge set is as follows. 

    1)(,1:)(12  nvdnudGEuvE GGn
 such that  

 
2

232

12




nnm
E n  and  

      1,1)(:)(12  nmvdnudGEuvE GGmn  such that  1)1(2  nmE mn  

Now the M-polynomial of French  windmill graph is defined as  

     



ji

ji

ij

m

n yxmyxFM


,  

      
 












 
1)1(

)1(1

1()1(

)1()1(

11

)1)(1(,
nmn

nmn

nmn

nn

nn

nn

m

n yxmyxmyxFM  

       
 11

12

11

12, 





  nmn

mn

nn

n

m

n yxEyxEyxFM  

    )1(122
2

)1(
2

)23(
, 


 nmnm

n yxnmyx
nnm

yxFM  is the expression for M-polynomial of French windmill 

graph. 

Theorem 2.4: Let 
 m

nF be the French windmill graph, then  

1. 
        22

1 11231  nmmnnnmFM m

n  

2. 
   

 
   

2

2)2(1
1

2

21 23
32

3

)(

2

mnmn
nm

nnm
M m 




  

3.       
   

 







 










2

22
11

2

21 1
12112

12 






mnm
nmn

nnm
FR m

n .
 

4. 
    

 
.

12

22
2






n

nm
FM m

n

m
 

5. 
    

 
.

12

22
121  









nm

nm
FRR m

n  

6. 
     .121 2  mmnmnFSSD m

n  
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7.     
.

1

2

2

2







m

mnm
FH m

n
 

8.         
.

1

1

4

21
222









m

nmnnm
FI m

n
 

9. 
    

 

 

 3

74

2

7

3

1

216

1











nmmn

nm

n

nm
FA m

n . 

Proof: From theorem (1) we have M-polynomial of  French Windmill graph is 

      
  )1(111

2

1
2

21
),(  


 nmnnnm

n yxnmyx
nnm

yxFM , Then we have 

       
   11211

2

1
2

21
,(  


 nmnnnm

nx yxnmyx
nnm

yxFMD . 

       
   112211

2

1
2

21
,(  


 nmnnnm

ny yxnmyx
nnm

yxFMD . 

Consider  

              11222112 11231,)(   nmnnnm

nyx yxnmnmyxnnnmyxDMDD  

At 1&1  yx  

The First Zagreb index of wind mill graph  is      mmnmnFM m

n  22)(

1 1 . 

       
   113211

3

1
2

21
,(  


 nmnnnm

nyx yxnmyx
nnm

yxFMDD . 

At 1&1  yx  

The Second Zagreb index of wind mill graph  is      
2

221 23

2

mnmmn
FM m

n


 . 

       
   1111211

12

1
2

21
,( 






 nmnnnm

nyx yxmnyx
nnm

yxFMDD 



. 

At 1&1  yx  

The Randic index of Wind mill graph is      
2

221 112

)( mnmmn
FR m

n




 

  

     
 

 

 112

2
,(

11
11












n

yx
yx

n

nm
yxFMSS

nmn
nnm

nyx . 

At 1&1  yx  
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The second modified Zagreb index of windmill graph is    
.

1

22)(

2

2






n

nm
FM m

n

 

      

 

 

  



mn

yxnm
yx

n

nnm
yxFMSS

nmn
nnm

nyx 2

)1(1
11

2

)(

1

1

12

21
,














. 

At 1&1  yx  

Inverse Randic index of Windmill graph is    

 
.

12

22
121

)(

 









nm

nm
FRR m

n  

           11211 1121,(][   nmnnnm

nxyyx yxmnyxnnmyxFMDSDS . 

At 1&1  yx  

Symmetric division index of windmill graph 
     121 2  mmnmnFSSD m

n
. 

   
 

14

)2(
,(

1)1(22









m

mxxnm
yxFMJS

nmn
m

nx
. 

At 1x  

Harmonic index of French windmill graph     
1

2

2

2)(







m

mnm
FH m

n
. 

         
 

  11

22
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2

)(

1

1

4

21
),( 







 mnnm

nyxx x
m

nm
x

nnm
yxFMDDJS . 

At 1x  

Inverse sum index of French wind mill graph        
1

1

4

21
222

)(









m

nmnnm
FI m

n . 

     

 

 

 
 3

3

44
42

2

7

)(33

2

3

3

1

424

1
),( 










 nmmnnm

nyxx x
nmmn

nm
x

n

nm
yxDMDDJQS . 

At 1x  

Augmented Zagreb index    

 

 

 3

74

2

7

)(

3

1

424

1











nmmn
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n
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n . 

Corollary : For a French windmill graph having 5copies of cycle with 5 vertices we have  

1.   7201 m

nFM  

2. 
   20802 m

nFM  

3.      155.22.2
2

155.24 12
112




 






m

nFR  
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4.    .
4

17
2 m

n

m FM  

5.   
121 3.5.2

23.5










m

nFRR  

6.    184m

nFSSD  

7.    .
6

55
m

nFH  

8.    .
3

380
m

nFI  

9.    6.1530m

nFA . 

 

Theorem 2.5: The M-polynomial of Kulli path windmill graph is given by 

        mnmnm

n yxmmnymxyxmmnymxyxpM 323332

1 2232, 
 

Proof: 

 

 

Figure 3: Kulli Path wind mill graph 

The Kulli path windmill graph 
 m

nP 1
 is the graph obtained by taking 2m copies of the graph 4:1  nPK n  with a 

vertex 1K  in common. The Kulli path windmill graph has the vertex set   GV  and edge set  GE  where the cardinality 

of  GV  is   1 mnGV  and the cardinality of  GE  is   mmnGE  2 .From the diagram of Kulli path windmill 

graph we the three  partition of vertex set and four  partition of edge set. 

The partition of vertex set is as follows. 

 2)(:)(2  vdGVvV G  such that mV 22    

   3)(:3  vdGVvV G  such that mmnV 23  and  
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 mnvdGVvV Gmn  )(:)(  such that 1mnV  

The partition of edge set is as follows. 

    3,2)(:5  vdudGEuvE GG such that mE 25   

  3)(,3:)(6  vdudGEuvE GG  such that mmnE 36   and  

  2,)(:)(2  vdmnudGEuvE GGmn  such that mEmn 22   

And  3)(,)(:)(3  vdmnudGEuvE GGmn  such that mmnEmn 23 
 

Now the M-polynomial of Kulli path windmill graph is defined as  

     


 
ji

ji

ij

m

n yxmyxPM


,1  

     
 





 
33 3

3

.3

2

2

.2

33

33

32

32

231 ,
mn

mn

mn

mn

mn

mn

m

n yxmyxmyxmyxmyxPM  

     mn

mn

mn

mn

m

n yxEyxEyxEyxEyxPM 3

3

2

2

33

6

32

51 ,    

      mnmnm

n yxmmnymxyxmmnymxyxPM 323332

1 22)3(2, 
 is the expression for  

M-polynomial of Kulli path windmill graph. 

Theorem 2.6: Let 
 m

nP 1
be the Kulli path windmill graph, then    

1.    mmnnmPM m

n 10922

11 
. 

2.    mmnnmnmPM m

n 15923 222

12 
. 

3. 
           mmmnmnmmmnmnPR m

n



 6.23922231  . 

4.   
3

1

3

1

9
12 

n

mn
PM m

n

m
. 

5. 
  

   
mn

mmn

mn

mmmnm
PRR m

n
3

2

2

2

9

3

6

2
1





 . 

6.   
n

m
mnnmnmPSSD m

n

2
3

3

5
253 222

1 
. 

7. 
    

 
 

3

22

2

4

3

3

5

4
1












mn

mmn

mn

mmmnm
PH m

n
. 

8. 
    

10

21

2

3

3

23

2

4 2

1

mmn

mn

mmnmn

mn

nm
PI m

n 






 . 

9.  
    

 

 

 5
33

5

43

1
1

227168

1024

3729

243

432









mn

mmnnm

mn

nmmmnm
PA m

n . 

Proof: From theorem (1) we have M-polynomial of Kulli path Windmill graph is 

       mnmnm

n yxmmnymxyxmmnymxyxPM 323332

1 2232),(  , Then we have 
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        mnmnm

nx yxmmnymxyxmmnymxyxPMD 323332

1 234334,( 
. 

        mnmnm

ny yxmmnmnynxmyxmmnymxyxPMD 3223332

1 22336,(  . 

Consider  

    
       mnmn

m

nyx

yxnmmnmmnyxnmmyxmmnymx

yxPMDD

322223332

1

2632462310

,)(



 
 

At 1&1  yx  

The First Zagreb index of  Kulli path wind mill graph  is 
   mmnnmPM m

n 10922

11 
. 

        mnmnm

nyx yxmmnmnynxmyxmmnymxyxPMDD 3223332

1 2343912,(  . 

At 1&1  yx  

The Second Zagreb index of Kulli path wind mill graph  is   mmnnmnmPM m

n 15923 222

12 
 

            mnmnm

nyx yxmmnmnyxnmyxmmnyxyxPMDD 3213332

1 232396.2,( 





 At 

1&1  yx  ,The Randic index of Kulli path Wind mill graph is 

          .232396.2
1)(

1 mmnmnnmmmnmPR m

n 





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n
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m

nyx
3

2

9

3

3
,(

323332

1







. 

At 1&1  yx  

The second modified Zagreb index of Kulli path windmill graph is   .
3

1

3

1

9

)(

12

2 
n

mn
PM m

n
 

     

 

 

 


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yxmmn
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m

nyx
3

2

2

2

9

3

6

2
,

323332
)(

1





 . 

At 1&1  yx ,Inverse Randic index of  Kulli path Windmill graph  is  

   

   
.

3

2

2

2

9

3

6

2)(

1 
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mmn
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mnmnm
PRR m

n





  

      mnm

nxyyx yxnm
n
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yxPMDSDS 2233
32

1

4
32

3

13
,(][ 








  . 

                                                             + 
 

  mnyxmmnm
mn

mmn 323
23













 

At 1&1  yx , Symmetric division index of  Kulli path windmill graph 
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Is  
     3

2

3

5
253 22

1 
n

m
mnnmmnPSSD m

n
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     
 

3
2

2

2

6

3

5

2
,(

3265

1












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x
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m
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. 

At 1x  

Harmonic index of Kulli path windmill graph  is  

 
 

 
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mnmn
m
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. 

At 1x  

Inverse sum index of  Kulli path windmill graph  is  

     
.

3

23

2

4

2

33

5

12 2
)(

1











mn

mmnmn

mn

nmmmnm
PI m

n

 

       

 5
133

2

43
)(33

2

3

1

227168

1024

3729

243

432
),(












mn

xmmnnm

nm

xxmmnx
yxDMDDJQS

mnmn
m

nyxx . 

At 1x , 

Augmented Zagreb index of Kulli wind mill graph is  

    

 

 

 
.

1

227168

1024

3729

243

432
5

33

5

43
)(

1








mn

mmnnm

mn

nmmmnm
PA m

n  

Corollary : For a Kulli path windmill graph having 5copies of path with 3 vertices [First kulli path wind mill graph] we 

have  

1.   .3101 m

nFM  

2.    .5852 m

nFM  

3.         .4553010610


 m

nFR  

4.    .
15

31
2 m

n

m FM  

5. 
  

   
.

45

5

30

10

6

10
 m

nFRR  

6. 
   .

15

4864
m

nFSSD  

7.    .
153

877
m

nFH  

8. 
   .15.42m

nFI  
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9.    .4.122m

nFA  

Theorem 2.8: The M-polynomial of Kulli cycle windmill graph is given 

   mnm

n ymnxymnxyxCM 333

1 , 
 

Proof: 

 

Figure 4: Kulli cycle wind mill graph 

  

The Kulli cycle windmill graph 
 m

nC 1
 is the graph obtained by taking m copies of the graph 3:1  nCK n  with a 

vertex 1K  in common. The Kulli path windmill graph has the vertex set   GV  and edge set  GE  where the cardinality 

of  GV  is   1 mnGV  and the cardinality of  GE  is   mnGE 2 . From the diagram of Kulli cycle windmill 

graph we the two  partition of vertex set and two  partition of edge set. 

The partition of vertex set is as follows. 

 3)(:)(3  vdGVvV G  such that mnV 2  and  

 mnvdGVvV Gmn  )(:)(  such that 1mnV  

The partition of edge set is as follows. 

    3,3)(:6  vdudGEuvE GG such that mnE 6  and  

  3,)(:)(3  vdmnudGEuvE GGmn  such that mnEmn 3 . 

Now the M-polynomial of Kulli Cycle windmill graph is defined as  

     


 
ji

ji

ij

m

n yxmyxCM


,1  

     
 

 
33 3

3

.3

33

331 ,
mn

mn

mn

m

n yxmyxmyxCM  
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     mn

mn

m

n yxEyxEyxCM 3

3

33

61 ,    

    mnm

n ymnxymnxyxCM 333

1 , 
 is the expression for  M-polynomial of Kulli cycle windmill graph. 

Theorem 2.9 : Let 
 m

nC 1
be the Kulli cycle windmill graph, then    

1.     mnmnCM m

n 9
2

11   

2.     mnmnCM m

n 93
2

121   

3.     mnmnCR m

n




21

1 33 


   

4.  
9

3

3

1

9
12




mnmn
CM m

n

m
. 

5.  
 

mn

mnmn
CRR m

n
3321  . 

6.    
3

3
2

2

1 

mn
mnCSSD m

n  

7.    
 33

9
2

1





mn

mnmn
CH m

n . 

8.    
 mn

mnmn
CI m

n





32

19
1

. 

9.    

 3

436

1
1

3

64

3




mn

mnmn
CA m

n . 

Proof: From theorem (1) we have M-polynomial of Kulli cycle Windmill graph is 

   mnm

n ymnxymnxyxCM 333

1 ),(  , Then we have 

    mnm

nx ymnxymxyxCD 333

1 33,( 
. 

      mnm

ny yxmnymnxyxCMD 3233

1 3,(  . 

Consider  

        mnm

nyx yxmnmnymnxyxCMDD 3233

1 36,)(    

At 1&1  yx  

The First Zagreb index of   Kulli cycle windmill graph  is 
   mnnmCM m

n 922

11  . 

      mnm

nyx yxmnymnxyxCMDD 3233

1 39,(  . 

At 1&1  yx  
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The Second Zagreb index of  Kulli cycle win mill graph  is   mnnmCM m

n 93 22

12 
. 

      mnm

nyx yxmnymnxyxCMDD 31332

1 33,(


 


 

At 1&1  yx  

The Randic index of  Kulli cycle Windmill graph is     1)(

1 39


 


 mnmnCR m

n  

   
mn

ymnxymnx
yxCMSS

mn
m

nyx
39

,(
333

1 
. 

At 1&1  yx  

The second modified Zagreb index of Kulli cycle windmill graph is   .
3

1

9

)(

12

2 

mn
CM m

n
 

   
 



mn

ymnxymnx
yxCMSS

mn
m

nyx
39

,
333

)(

1  . 

At 1&1  yx  

Inverse Randic index of Kulli cycle Windmill graph  is  
 

.
39

)(

1 
mn

mnmn
CRR m

n   

     
.

3
32,(][ 3

2

33

1

mnm

nxyyx yx
mn

ymnxyxCMDSDS













   

At 1&1  yx  

Symmetric division index of Kulli cycle  windmill graph is  
    
















3
32

2

1

mn
mnCSSD m

n . 

   
36

,(
36

1






mn

mnxmnx
yxPMJS

mn
m

nx
. 

At 1x  Harmonic index of Kulli cycle windmill graph  is    
)3(3

9
2

)(

1





mn

mnmn
CH m

n . 

     
3

3

2

3
),(

326
)(






mn

xmnmnx
yxCMDDJS

mn
m

nyxx . 

At 1x  Inverse sum index of  Kulli cycle  windmill graph  is    
62

19)(

1





mn

mnmn
CI m

n . 

   
 3

1444
)(33

2

3

1

27

64

729
),(







mn

xnmmnx
yxDMDDJQS

mn
m

nyxx . 
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At 1x , Augmented Zagreb index of Kulli wind mill graph is  
 3

44
)(

1
1

27

64

729




mn

nmmn
CA m

n . 

Corollary : For a Kulli cycle windmill graph having 5copies of cycle with 3 vertices we have  

1.   .36011 

m

nCM  

2.    .81012 

m

nCM  

3.       .153315
1

1



 




m

nCR  

4.    .212 

m

n

m CM  

5.   
 

.
45

15

3

15
21  

m

nCRR  

6.    .1081 

m

nCSSD  

7.    .
54

360
1 

m

nCH  

8.    .601 

m

nCI  

9.    61.5041 

m

nCA . 

Conclusion: In this paper we calculate the some topological indices of wind-mill graphs by constructing their M-

polynomial, and by using some calculus such as differentiation and integration. 
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