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Abstract: Among topological descriptors topological indices are very important and they have a 
prominent role in chemistry. In this paper, we compute the first and second  Multiplicative Zagreb 
indices, the first and second  multiplicative hyper-Zagreb indices, first and second  Multiplicative 
modified Zagreb indices, the multiplicative First and second  Zagreb polynomial,  multiplicative ABC  
index, multiplicative GA index,  multiplicative 	ܣܩହ, multiplicative 	ܥܤܣସ and multiplicative 
Augmented Zagreb 	ሺܫܼܣߨሻ index for Dutch  Windmill Graph. 
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1. Introduction 
 A graph is a collection of points and lines connecting a subset of them. The points 
and lines of a graph also called vertices and edges of the graph, respectively. If e is an edge 
of G, connecting the vertices u and v, then we write ݁	 ൌ  ."and say "u and v are adjacent ݒݑ	
A connected graph is a graph such that there is a path between all pairs of vertices. A simple 
graph is a non-weighted, undirected graph without loops or multiple edges. A molecular 
graph is a simple graph such that its vertices correspond to the atoms and the edges to the 
bonds. Note that hydrogen atoms are often omitted.  

Molecular descriptors play a significant role in chemistry, pharmacology, etc. 
Among them, topological indices have a prominent place [1]. One of the best known and 

widely used is the connectivity index, introduced in 1975 by Milan Randić [2], who has 
shown this index to reflect molecular branching.  Consider the simple graph G, with the set 
of the following vertices V ൌ ൛vଵ,vଶ,vଷ, …	v୬ൟ. If u ∈ V, the number of the edges ending in 
u is defined as the degree of vertex  u and is denoted by	deg	ሺuሻ or simply  by dୋሺuሻ or d୳. 
A large number of such indices depend only on vertex degree of the molecular graph. One 
of the oldest and well known topological indices is the first and second Zagreb indices, was 
first introduced by Gutman et al. in 1972 [4],  and it is defined as 
MଵሺGሻ ൌ ∑ dୋሺvሻଶ୴∈ ൌ ∑ ሾdୋሺuሻ  dୋሺvሻሿ୳୴∈ሺୋሻ                     (1)  
 
	MଶሺGሻ ൌ ∑ 	dୋሺuሻdୋሺvሻ୳୴∈ሺୋሻ 		                                                 (2) 
The first Zagreb PolynomialMଵሺG, Xሻ  and second Zagreb Polynomial MଶሺG, Xሻ		are 
defined as: 
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MଵሺG, Xሻ ൌ ∑ Xሾୢ౫ାୢ౬ሿ୳୴∈ሺୋሻ                                          (3) 
MଶሺG, Xሻ ൌ ∑ Xሾୢ౫ൈୢ౬ሿ୳୴∈ሺୋሻ                                 (4) 

The properties of MଵሺG, Xሻ, MଶሺG, Xሻ polynomials for some chemical structures have been 
studied in [5].The modified first and second Zagreb indices [6] are respectively defined as 

 Mଵ	
୫ ሺGሻ ൌ ∑ ଵ

ୢృሺ୳ሻమ
୳∈ሺୋሻ                                    (5) 

Mଶ	
୫ ሺGሻ ൌ ∑ ଵ

ୢృሺ୳ሻୢృሺ୴ሻ
୳୴∈ሺୋሻ                              (6) 

In [7], Shirdel et al. introduced the first hyper-Zagreb index of a graph G, which is defined 
as 

HMଵሺGሻ ൌ ∑ ሾdୋሺuሻ  dୋሺvሻሿଶ୳୴∈ሺୋሻ                  (7) 
In [8], the Second hyper-Zagreb index of a graph G is defined as 

HMଶሺGሻ ൌ ∑ ሾdୋሺuሻdୋሺvሻሿଶ୳୴∈ሺୋሻ                                   (8)    
In [9], M. Eliasi introduced the Multiplicative  first and second Zagreb  Indices defined as  

πଵ∗ሺGሻ ൌ ∏ ሾdୋሺuሻ  dୋሺvሻሿ୳୴∈ሺୋሻ                            (9)   
  πଶ∗ሺGሻ ൌ ∏ dୋሺuሻdୋሺvሻ୳୴∈ሺୋሻ                                  (10) 
The Geometric-arithmetic index, GAሺGሻ index of a graph G was introduced by D. Vukicevic 
et al. [10]. and it is defined as 

GA ൌ ∑ ଶඥୢ౫ୢ౬
ୢ౫ୢ౬

୳୴∈ሺୋሻ                                              (11)  

The fifth Geometric-arithmetic index, GAହሺGሻ was introduced by A.Graovac et al. [11] in 
2011 which is defined as 

 GAହሺGሻ ൌ ∑ ଶඥୗ౫ୗ౬
ୗ౫ୗ౬

୳୴∈ሺୋሻ                                            (12) 

where	S୳ is the sum of the degrees of all neighbors of the vertex u in G, similarly for S	୴. 
The Atom-bond connectivity (ABC) index, proposed by Estrada et al. [12] and is defined 
as: 

ABCሺGሻ ൌ ∑ ට
ୢ౫ାୢ౬ିଶ

ୢ౫ୢ౬
୳୴∈ሺୋሻ 				                            (13) 

 
This index provides a good model for the stability of linear and branched alkanes as well as 
the strain energy of Cyclo alkanes [12,13]. Details about this index can be found in [14-16]. 

The fourth Atom bond connectivity index,	ABCସሺGሻ index was introduced by M. 
Ghorbani et al. in 2010.It is defined as  

ABCସሺGሻ ൌ ∑ ට
ୗ౫ାୗ౬ିଶ

ୗ౫ୗ౬
୳୴∈ሺୋሻ 			                       (14) 

where	S୳ is the sum of the degrees of all neighbors of the vertex u in G, similarly for S	୴. 
Further studies on ABCସሺGሻ index can be found in [17]. 

Inspired by work on the ABC index, Furtula et al. [18] proposed the following 
modified version of the ABC index and called it as Augmented Zagreb index (AZI): 

       AZI ൌ ∑ ቀ ୢ౫ୢ౬
ୢ౫ାୢ౬ିଶ

ቁ
ଷ
									୳୴∈ሺୋሻ                             (15) 

In [20], M.Eliasi introduced the Multiplicative  first and second Zagreb Indices defined as  
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πଵ∗ሺGሻ ൌ ሺGሻ ൌ ∏ ሾdୋሺuሻ  dୋሺvሻሿ୳୴∈ሺୋሻ                     (16) 

 
πଶ∗ሺGሻ ൌ ሺGሻ ൌ ∏ dୋሺuሻdୋሺvሻ୳୴∈ሺୋሻ                             (17) 

 
In [19], V.R. Kulli introduced the multiplicative atom-bond connectivity index and 
multiplicative Geometric-arithmetic indices which are defined as 

ABCπሺGሻ ൌ ∏ ට
ୢ౫ାୢ౬ିଶ

ୢ౫ୢ౬
୳୴∈ሺୋሻ                                 (18) 

         GAπሺGሻ ൌ ∏ ଶඥୢ౫ୢ౬
ୢ౫ାୢ౬

୳୴∈ሺୋሻ                                        (19) 

Now we introduce ,  
(i) The multiplicative  first Zagreb polynomial MଵπሺG, Xሻ  and second Zagreb 

polynomial MଶπሺG, Xሻ which are defined as  
 

           MଵπሺG, Xሻ ൌ ∏ Xሾୢ౫ାୢ౬ሿ୳୴∈ሺୋሻ                               (20) 
 

MଶπሺG, Xሻ ൌ ∏ Xሾୢ౫ൈୢ౬ሿ୳୴∈ሺୋሻ                                  (21) 
                                       
 (ii) The multiplicative   fifth Geometric-arithmetic index  πGAହሺGሻ is defined as 

          GAହπሺGሻ ൌ ∏ ଶඥୗ౫ୗ౬
ୗ౫ାୗ౬

୳୴∈ሺୋሻ                                        (22) 

 (iii) The multiplicative   fourth atom bond connectivity index,	ABCସሺGሻ index is defined 
as 

 ABCସπሺGሻ ൌ ∏ ට
ୗ౫ାୗ౬ିଶ

ୗ౫ୗ౬
୳୴∈ሺୋሻ 			                         (23) 

 
(iv) The multiplicative Augmented Zagreb index	AZIπሺGሻ is defined as 

      AZIπሺGሻ ൌ ∏ ቀ ୢ౫ୢ౬
ୢ౫ାୢ౬ିଶ

ቁ
ଷ

୳୴∈ሺୋሻ                              (24) 

 

2. Computing multiplicative topological indices of some special 
graphs 

In this paper we calculate the first and second  Multiplicative Zagreb indices 
൫	πଵ∗ሺGሻ	and	πଶ∗ሺGሻ൯, the first and second multiplicative hyper Zagreb indices	HMଵπሺGሻ 
and  

	HMଶπሺGሻ, first and second  Multiplicative modified Zagreb 

indices	ቆ Mଵ	୫ ሺGሻand	 Mଶ		୫ ሺGሻቇ,	Multiplicative atom-bond connectivity 

index	൫ABCπሺGሻ൯, Multiplicative Geometric-arithmetic index	൫GAπሺGሻ൯, the 
Multiplicative  first Zagreb Polynomial and second Zagreb polynomial ሺMଵπሺG, Xሻ and 
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 MଶπሺG, Xሻ, Multiplicative ABCସπሺGሻ  index, Multiplicative	GAହπሺGሻ index and the 
Multiplicative Augmented Zagreb index	ሺAZIπሺGሻሻ of Dutch Windmill Graph. 
 

3. Dutch Windmill Graph: 
The Dutch windmill graph is denoted by ܦ

ሺሻand it is the graph obtained by 
taking m copies of the cycle ܥ with a vertex in common. The Dutch windmill graph is also 
called as friendship graph if n = 3 . i.e., friendship graph is the graph obtained by taking m 

copies of the cycle ܥଷ with a vertex in common. Dutch windmill graph ܦ
ሺሻcontains (n 

−1)m +1 vertices and mn edges as shown in the Figures 1-3. 
 

 
 
 
 
 
 
                                                

      Figure1: ଷܦ
ሺସሻ                           Figure 2:	ܦହ

ሺହሻ                           Figure 3: ܦସ
ሺହሻ 

 
                                 
                                                  
                                                               m                 
 
                                                       1 
 
                                                               
                                                  2                                                                                                                              
                                                                                      
                                                            3 
 
                                                                      
                                                                

                                                           Figure 4: 	ܦ
ሺሻ 

                                                                                                     
Now we shall compute the  first and second  Multiplicative Zagreb 

indices൫		πଵ∗ሺGሻ	and	πଶ∗ሺGሻ൯ , the first and second  multiplicative hyper Zagreb 
indices	ሺHMଵπሺGሻ	and	HMଶπሺGሻ	ሻ, first and second  Multiplicative modified Zagreb 

indicesቆ Mଵ	୫ ሺGሻand	 Mଶ		୫ ሺGሻቇ,		Multiplicative atom-bond connectivity index 
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	൫ABCπሺGሻ൯, Multiplicative Geometric-arithmetic index	൫GAπሺGሻ൯, the multiplicative  
first Zagreb polynomial and second Zagreb polynomialሺሺMଵπሺG, Xሻ and  
	MଶπሺG, Xሻ,	Multiplicative			ABCସπሺGሻ		index , multiplicative GAହπሺGሻ index and  the 

multiplicative  Augmented Zagreb index	൫AZIπሺGሻ൯of Dutch windmill graph	ܦ
ሺሻ. 

 
Theorem 3.1: 

 Let  us consider the Dutch windmill graph	ܩ ൌ ܦ	
ሺሻ,then  

ሺiሻ			πଵ∗൫ܦ
ሺሻ൯ ൌ ሾ4ሿ୫ሺିଵሻ ൈ ሾm  1ሿଶ                                                                                     

		πଶ∗൫ܦ
ሺሻ൯ ൌ 4୬୫ ൈ mଶ                                                                                                 

ሺiiሻHMଵπሺܦ
ሺሻሻ ൌ 16୫ሺିଵሻ ൈ ሾm  1ሿସ                                                                                  

      HMଶπሺܦ
ሺሻሻ ൌ 16୬୫ ൈmସ                                                                                                  

ሺiiiሻ	 1ܯ
݉ ቀ݊ܦ

ሺ݉ሻቁ ൌ (n1)/16m   

ଶܯ       
 ൫ܦ

ሺሻ൯ ൌ 4ି୫୬ ൈ mିଶ  	
	ሺivሻ	ܯଵ

ܦ൫ߨ
ሺሻ, ܺ൯ ൌ ሾ4ሿ୫ሺଵିሻ ൈ ሾm  1ሿିଶ    

ܦ൫ߨଶܯ									
ሺሻ, ܺ൯ ൌ 4ି୫୬ ൈ mିଶ                                                                                                  

ሺݒሻ	ߨܫܼܣሺܦ
ሺሻሻ ൌ 8                                                                                                                 

ሺviሻ	ABCπ൫ܦ
ሺሻ൯ ൌ 2

ష
మ                                                                                                               

ሺviiሻGAπሺܦ
ሺሻሻ ൌ 2ሺm୫ሻሺm  1ሻିଶ୫                                                                                        

ሺ݅݅݅ݒሻܥܤܣସߨ൫ܦ
ሺሻ൯ ൌ

ە
ۖ
۔

ۖ
ۓ
	ቂ
ଷ

଼
ቃ
ሺషరሻ

మ ൈ ቂ ଶା

ସሺାଵሻ
ቃ

ൈ ቂ ଷ

ସሺାଵሻ
ቃ

, ݂݅	݊  4

ቂ
ሺଶାଵሻ

ଶሺାଵሻమ
ቃ

మ ൈ ቂ ଷ

ସሺାଵሻ
ቃ

, ݂݅	݊ ൌ 3

			                                    

ሺ݅ݔሻܣܩହߨ൫ܦ
ሺሻ൯ ൌ

ە
۔

2ସۓ ൈ 
ඥଶሺାଵሻ

ሺାଷሻ
൨
ଶ

ൈ 
ඥଶሺାଵሻ

ሺଷାଵሻ
൨
ଶ

, ݂݅	݊  4


ଶඥଶሺାଵሻ

ሺଷାଵሻ
൨
ଶ

, ݂݅	݊ ൌ 3
                                       

         
Proof:  
Consider the following table based on degrees of edges. 

Edges of the type		ܧሺௗೠ,ௗೡሻ Number of edges 

ሺଶ,ଶሻ ሺ݊ܧ		 െ 2ሻ݉ 

 ሺଶ,ଶሻ 2mܧ		

Table 1: Edge partition based on degrees of end vertices of each edge 
 

       For the Dutch windmill graph		ܦ
ሺሻ, We partition the edges into edges of the type 

ܦ		ሺௗೠ,ௗೡሻwhere uv is an edge.Inܧ		
ሺሻ we get edges of the type		ܧሺଶ,ଶሻ   and   		ܧሺଶ,ଶሻ. 
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The number of edges of these types are given in the Table 1. Any Dutch windmill 

graph		ܦ
ሺሻcontainsሺ݊ െ 1ሻ݉  1 vertices and mn edges. Let ݀ ௨denote the degree of the 

vertex u. We partition the edges of		ܦ
ሺሻ into edges of the type ܧ∗ሺௌೠ,ௌೡሻ where uv is an 

edge and	S௨ is the sum of the degrees of all neighbours of vertex u in G. In other words,ܵ௨ ൌ
∑ ݀௩௨௩∈ாሺீሻ  , Similarly for ܵ௩	. 
 
Case (1): 

If		݊  4: ܦ		݊ܫ	
ሺሻ we get edges of the  type  ܧ∗ሺସ,ସሻ,  . ሺଶାଶ,ସሻ∗ܧ	ሺସ,ଶାଶሻܽ݊݀∗ܧ

Edges of the type  ܧ∗ሺସ,ସሻ,  ሺଶାଶ,ସሻ are as shown in the figure [1]. The∗ܧ	ሺସ,ଶାଶሻܽ݊݀∗ܧ
number of edges of these types are given in the following table  
 

Edges of the type Number of edges 

ሺସ,ସሻ, ሺ݊∗ܧ െ 4ሻ݉

 ሺସ,ଶାଶሻ 2m∗ܧ

 ሺଶାଶ,ସሻ 2m∗ܧ

Table 2: Edge partition based on degree sum of neighbours of end vertices of each edge. 
 
Case (2):  

If  ݊ ൌ 3, In 		ܦ
ሺሻ we get edges of the type  ܧ∗ሺଶାଶ	,ଶାଶሻ 

 . ሺଶାଶ,ସሻ . The number of edges of these types are given in the following Table∗ܧ		
 

Edges of the type Number of edges 

 ,ଶାଶሻ m	ሺଶାଶ∗ܧ

 ሺଶାଶ,ସሻ 2m∗ܧ

Table 3: Edge partition based on degree sum of neighbours of end vertices of each edge. 
 
We know that,  from table 1 

		ሺiሻ	πଵ
∗൫ܦ

ሺሻ൯ ൌ ∏ ሾdୋሺuሻ  dୋሺvሻሿ୳୴∈ሺ
ሺሻሻ         

                  											ൌ ห		ܧሺଶ,ଶሻห∏ ሾdୋሺuሻ  dୋሺvሻሿ௨௩∈		ாሺమ,మሻ ൈ

	ห		ܧሺଶ,ଶሻห∏ ሾdୋሺuሻ  dୋሺvሻሿ௨௩∈		ாሺమ,మሻ
                                

																																		ൌ ሾ2  2ሿሺିଶሻ ൈ ሾ2m  2ሿଶ ൌ ሾ4ሿሺିଶሻ ൈ ሾ2ሺm  1ሻሿଶ 
																														ൌ ሾ4ሿሺିଶሻା ൈ ሾm  1ሿଶ ൌ ሾ4ሿ୬୫ିଶ୫ା୫ ൈ ሾm  1ሿଶ 	

ൌ ሾ4ሿ୫ሺିଵሻ ൈ ሾm  1ሿଶ 
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					πଶ∗൫ܦ
ሺሻ൯ ൌ ∏ dୋሺuሻdୋሺvሻ୳୴∈ሺ

ሺሻሻ   

                ൌ ห		ܧሺଶ,ଶሻห∏ ሾdୋሺuሻdୋሺvሻሿ௨௩∈		ாሺమ,మሻ ൈ 	 ห		ܧሺଶ,ଶሻห∏ ሾdୋሺuሻdୋሺvሻሿ௨௩∈		ாሺమ,మሻ
  

                ൌ ሾ2 ൈ 2ሿሺିଶሻ ൈ ሾ2m ൈ 2ሿଶ 
				ൌ ሾ4ሿሺିଶሻାଶ ൈ ሾmሿଶ ൌ ሾ4ሿ୬୫ିଶ୫ାଶ୫ ൈ ሾmሿଶ ൌ 4୬୫ ൈ mଶ 

 
ሺiiሻ	HMଵπሺܦ

ሺሻሻ ൌ ∏ ሾdୋሺuሻ  dୋሺvሻሿଶ୳୴∈ሺ
ሺሻሻ   

				ൌ ห		ܧሺଶ,ଶሻห∏ ሾdୋሺuሻ  dୋሺvሻሿଶ௨௩∈		ாሺమ,మሻ ൈ ห		ܧሺଶ,ଶሻห∏ ሾdୋሺuሻ  dୋሺvሻሿଶ௨௩∈		ாሺమ,మሻ
           

ൌ ሾሺ2  2ሻଶሿሺିଶሻ ൈ ሾሺ2m  2ሻଶሿଶ ൌ ሾ4ሿሺିଶሻଶାଶ ൈ ሾm  1ሿସ

ൌ ሾ4ሿଶ୬୫ିଶ୫ ൈ ሾm  1ሿସ ൌ 16୫ሺିଵሻ ൈ ሾm  1ሿସ 
 
			HMଶπሺGሻ ൌ ∏ ሾdୋሺuሻdୋሺvሻሿଶ୳୴∈ሺୋሻ   
																																ൌ ห		ܧሺଶ,ଶሻห ∏ ሾdୋሺuሻdୋሺvሻሿଶ௨௩∈		ாሺమ,మሻ ൈ

																																					ห		ܧሺଶ,ଶሻห∏ ሾdୋሺuሻdୋሺvሻሿଶ௨௩∈		ாሺమ,మሻ
  

				ൌ ሾሺ2 ൈ 2ሻଶሿሺିଶሻ ൈ ሾሺ2m ൈ 2ሻଶሿଶ			 
																														ൌ ሾ4ሿሺିଶሻଶାଶ ൈ ሾ4mሿସ ൌ ሾ4ሿଶ୬୫ିଶ୫ ൈ ሾ4mሿସ

ൌ 16୬୫ ൈ mସ 
 

ሺiiiሻ	 Mଵ
୫ ൫ܦ

ሺሻ൯ ൌ ∏ ଵ

ୢృሺ୳ሻమ
ൌ	୳∈൫

ሺሻ൯ ((n1)m)/4.4m2  

                             =(n1)/16m 
                                                                 

         Mଶ	
୫ ሺGሻ 						ൌ ∏ ଵ

ୢృሺ୳ሻୢృሺ୴ሻ
୳୴∈ሺୋሻ  

																																	ൌ ห		ܧሺଶ,ଶሻห∏
ଵ

ୢృሺ୳ሻୢృሺ୴ሻ
௨௩∈		ாሺమ,మሻ ൈ  

																																						ห		ܧሺଶ,ଶሻห∏
ଵ

ୢృሺ୳ሻୢృሺ୴ሻ
௨௩∈		ாሺమ,మሻ

      

																																	ൌ ቂ ଵ

ଶൈଶ
ቃ
ሺିଶሻ

ൈ ቂ
ଵ

ଶ୫ൈଶ
ቃ
ଶ

                   

																	ൌ ሾ4ሿିሺିଶሻିଶ ൈ ሾmሿିଶ ൌ ሾ4ሿି୬୫ାଶ୫ିଶ୫ ൈ ሾmሿିଶ 
  		ൌ 4ି୫୬ ൈ mିଶ  

                                                                  

ሺ݅ݒሻ	ܯଵߨሺܩ, ܺሻ 			ൌ ܦ൫ߨଵܯ	
ሺሻ, ܺ൯ ൌ ∏ ܺሾௗೠାௗೡሿ௨௩∈ாሺீሻ   

																																	ൌ ห		ܧሺଶ,ଶሻห 	∏ ܺሾௗೠାௗೡሿ௨௩∈		ாሺమ,మሻ ൈ	  

																																						ห		ܧሺଶ,ଶሻห 	∏ ܺሾௗೠାௗೡሿ௨௩∈		ாሺమ,మሻ
     

                            	ൌ ൫	ܺሾ22ሿ൯
ሺ݊െ2ሻ݉

ൈ 		 ൫	ܺሾ2݉2ሿ൯
2݉

 

																									ൌ ܺସ
మାସ ൈ ܺସି଼ ൌ ܺସ

మାସାସି଼ 	ൌ ܺସሺିଵାሻ 
 

Also 			ܯଶߨሺܩ, ܺሻ ൌ ܦ൫ߨଶܯ			
ሺሻ, ܺ൯ ൌ ∏ ܺሾௗೠൈௗೡሿ௨௩∈ாሺீሻ  

																																	ൌ ห		ܧሺଶ,ଶሻห 	∏ ܺሾௗೠൈௗೡሿ௨௩∈		ாሺమ,మሻ ൈ	  

																																							ห		ܧሺଶ,ଶሻห 	∏ ܺሾௗೠൈௗೡሿ௨௩∈		ாሺమ,మሻ
  

																																	ൌ ൫	ܺሾଶൈଶሿ൯
ሺିଶሻ

ൈ		൫	ܺሾଶൈଶሿ൯
ଶ
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        ൌ ଼ܺ
మ
ൈ ܺସି଼ ൌ ଼ܺ

మାସି଼ ൌ ܺସሺଶିଶାሻ 

ሺݒሻ	ߨܫܼܣሺܦ
ሺሻሻ ൌ ∏ ቀ ௗೠௗೡ

ௗೠାௗೡିଶ
ቁ
ଷ

௨௩∈ாሺீሻ   

																																		ൌ ห		ܧሺଶ,ଶሻห 	∏ ቀ ௗೠௗೡ
ௗೠାௗೡିଶ

ቁ
ଷ

௨௩∈		ாሺమ,మሻ ൈ

																																							ห		ܧሺଶ,ଶሻห∏ ቀ ௗೠௗೡ
ௗೠାௗೡିଶ

ቁ
ଷ

௨௩∈		ாሺమ,మሻ
	  

																																		ൌ ቀ ଶൈଶ

ଶାଶିଶ
ቁ
ଷ
൨
ሺିଶሻ

ൈ ቀ ଶൈଶ

ଶାଶିଶ
ቁ
ଷ
൨
ଶ

  

 

																																		ൌ 	 ቀ
ଶൈଶ

ଶାଶିଶ
ቁ
ଷ
൨
ሺିଶሻ

ൈ ቀ ଶൈଶ

ଶାଶିଶ
ቁ
ଷ
൨
ଶ

		ൌ

																																										8ିଶ ൈ 8ଶ ൌ 8  

ሺ݅ݒሻ	ߨܥܤܣ൫ܦ
ሺሻ൯ ൌ ∏ ට

ௗೠାௗೡିଶ

ௗೠௗೡ௨௩∈ாሺ
ሺሻሻ   

																																					ൌ ห		ܧሺଶ,ଶሻห∏ ට
ௗೠାௗೡିଶ

ௗೠௗೡ
௨௩∈		ாሺమ,మሻ   

																															ൈ ห		ܧሺଶ,ଶሻห 	∏ ට
ௗೠାௗೡିଶ

ௗೠௗೡ
௨௩∈		ாሺమ,మሻ

  

 

																						ൌ ቈටଶାଶିଶ

ଶൈଶ

ሺିଶሻ

ൈ ቈටଶାଶିଶ

ଶ୫ൈଶ

ଶ

ൌ

																													ቂ
ଵ

√ଶ
ቃ
୬୫ିଶ୫

ൈ ቂ
ଵ

√ଶ
ቃ
ଶ୫

ൌ 2
ష
మ

ାି ൌ 2
ష
మ   

ሺ݅݅ݒሻߨܣܩሺܦ
ሺሻሻ ൌ ∏ ଶඥௗೠௗೡ

ௗೠାௗೡ௨௩∈ாሺ
ሺሻሻ   

              			ൌ ห		ܧሺଶ,ଶሻห∏
ଶඥௗೠௗೡ
ௗೠାௗೡ

௨௩∈		ாሺమ,మሻ ൈ 

																								ห		ܧሺଶ,ଶሻห∏
ଶඥௗೠௗೡ
ௗೠାௗೡ

௨௩∈		ாሺమ,మሻ
  

						ൌ ቂଶ√ଶൈଶ
ଶାଶ

ቃ
ሺିଶሻ

ൈ ቂଶ√ଶ୫ൈଶ
ଶ୫ାଶ

ቃ
ଶ

ൌ 1 ൈ 	ቂ
ଶ√ସ୫

ଶሺ୫ାଵሻ
ቃ
ଶ

ൌ 2ሺm୫ሻሺm  1ሻିଶ୫  

Now from Table:2 and Table:3 we calculate ܣܩହߨ൫ܦ
ሺሻ൯ and  

ܦ൫ߨସܥܤܣ				
ሺሻ൯		as follows: 

ሺ݅݅݅ሻ	ܥܤܣସߨ൫ܦ
ሺሻ൯ ൌ ∏ ට

ௌೠାௌೡିଶ

ௌೠௌೡ௨௩∈ாሺ
ሺሻሻ 			  

Case (1):If ݊  4,then 

ܦ൫ߨସܥܤܣ														
ሺሻ൯ ൌ หܧ∗ሺସ,ସሻ,ห ∏ ට

ௌೠାௌೡିଶ

ௌೠௌೡ
	ൈ	௨௩∈ா∗ሺర,రሻ, 		  

																																														หܧ∗ሺସ,ଶାଶሻห∏ ට
ௌೠାௌೡିଶ

ௌೠௌೡ
	ൈ	௨௩∈ா∗ሺర,మశమሻ

	  

																																															หܧ∗ሺଶାଶ,ସሻห∏ ට
ௌೠାௌೡିଶ

ௌೠௌೡ
		௨௩∈ா∗ሺమశమ,రሻ
				  

																								ൌ ቈටସାସିଶ

ସൈସ
		
ሺ	ି	ସሻ

ൈ ቈට
ସାሺଶାଶሻିଶ

ସൈሺଶାଶሻ
		
ଶ

ൈ  
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																								ൌ 	ቈට
ଷ

଼

ሺିସሻ

ൈ ቈට
ସାଶ

଼ା଼

ଶ

ൈ ቈට 

଼మା଼

ଶ

  

																												ቈට
ሺଶାଶሻାସିଶ

ሺଶାଶሻൈସ
		
ଶ

  

 

																							ൌ 	ቂ
ଷ

଼
ቃ
ሺషరሻ

మ ൈ ቂ ଶା

ସሺାଵሻ
ቃ
మ
మ ൈ ቂ

ଷ

ସሺାଵሻ
ቃ
మ
మ ൌ 	ቂ

ଷ

଼
ቃ
ሺషరሻ

మ ൈ

																														ቂ
ଶା

ସሺାଵሻ
ቃ

ൈ ቂ ଷ

ସሺାଵሻ
ቃ


  

Case (2): 		݂ܫ		݊ ൌ 3, then 

ܦ൫ߨସܥܤܣ
ሺሻ൯ ൌ ∏ ට

ௌೠାௌೡିଶ

ௌೠௌೡ௨௩∈ாሺ
ሺሻሻ   

																										ൌ หܧ∗ሺଶାଶ	,ଶାଶሻห∏ ට
ௌೠାௌೡିଶ

ௌೠௌೡ
				௨௩∈ா∗ሺమశమ	,మశమሻ
		ൈ

																																		หܧ∗ሺଶାଶ,ସሻห∏ ට
ௌೠାௌೡିଶ

ௌೠௌೡ
		௨௩∈ா∗ሺమశమ,రሻ
				  

																				ൌ 	 ቈට
ሺଶାଶሻାሺଶାଶሻିଶ

ሺଶାଶሻൈሺଶାଶሻ
		


ൈ ቈට
ሺଶାଶሻାସିଶ

	ሺଶାଶሻൈସ
		
ଶ

  

																					ൌ ට
ସାସ

ሺଶାଶሻమ
൨


ൈ ቈට 

଼୫మା଼

ଶ

  

																					ൌ ቂଶ
ሺଶାଵሻ

ସሺାଵሻమ
ቃ

మ ൈ ቂ ଷ

ସሺାଵሻ
ቃ
మ
మ ൌ ቂ

ሺଶାଵሻ

ଶሺାଵሻమ
ቃ

మ ൈ ቂ ଷ

ସሺାଵሻ
ቃ


  

 

ሺ݅ݒሻܣܩହߨ൫ܦ
ሺሻ൯ ൌ ∏

ଶඥௌೠௌೡ
ௌೠାௌೡ௨௩∈ாሺ

ሺሻሻ   

Case (1):If ݊  4,then 
 

ܦ൫ߨହܣܩ
ሺሻ൯ ൌ หܧ∗ሺସ,ସሻ,ห ∏

ଶඥௌೠௌೡ
ௌೠାௌೡ

௨௩∈ா∗ሺర,రሻ, 			ൈ   

	 
																																			หܧ∗ሺସ,ଶାଶሻห∏

ଶඥௌೠௌೡ
ௌೠାௌೡ

௨௩∈ா∗ሺర,మశమሻ
					ൈ

																																	หܧ∗ሺଶାଶ,ସሻห∏
ଶඥௌೠௌೡ
ௌೠାௌೡ

௨௩∈ா∗ሺమశమ,రሻ
				  

 

																							ൌ ቂଶ√ସൈସ		
ସାସ

ቃ
ሺ	ି	ସሻ

ൈ ଶ
ඥସൈሺଶାଶሻ		

ସାሺଶାଶሻ
൨
ଶ

ൈ

																														
ଶඥሺଶାଶሻൈସ		

ሺଶାଶሻାସ
൨
ଶ

  

																							ൌ 	ቈට
଼

଼

ሺିସሻ

ൈ ቂଶ√଼ା଼

ଶା
ቃ
ଶ

ൈ ଶ
√଼మା଼

ାଶ
൨
ଶ

  

																							ൌ 	ቈට
଼

଼

ሺିସሻ

ൈ 
ଶඥ଼ሺାଵሻ

ଶሺାଷሻ
൨
ଶ

ൈ 
ଶඥ଼ሺାଵሻ

ଶሺଷାଵሻ
൨
ଶ
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																							ൌ 2ସ ൈ 
ඥଶሺାଵሻ

ሺାଷሻ
൨
ଶ

ൈ 
ඥଶሺାଵሻ

ሺଷାଵሻ
൨
ଶ

  

Case (2): 		݂ܫ		݊ ൌ 3, then 

ܦ൫ߨହܣܩ
ሺሻ൯ ൌ ∏

ଶඥௌೠௌೡ
ௌೠାௌೡ௨௩∈ாሺ

ሺሻሻ ൌ																				   

																											ൌ 	 หܧ∗ሺଶାଶ	,ଶାଶሻห∏
ଶඥௌೠௌೡ
ௌೠାௌೡ

௨௩∈ா∗ሺమశమ	,మశమሻ
		ൈ  

																																	หܧ∗ሺଶାଶ,ସሻห∏
ଶඥௌೠௌೡ
ௌೠାௌೡ

௨௩∈ா∗ሺమశమ,రሻ
				  

																										ൌ 	 
ଶඥሺଶାଶሻൈሺଶାଶሻ		

ሺଶାଶሻାሺଶାଶሻ
൨


ൈ ଶ
ඥሺଶାଶሻൈସ		

ሺଶାଶሻାସ
൨
ଶ

  

																										ൌ ଶ
ඥሺଶାଶሻమ

ସାସ
൨


ൈ ଶ
√଼మା଼

ାଶ
൨
ଶ

  

																										ൌ ቂସ
ሺାଵሻ

ସሺାଵሻ
ቃ

ൈ 

ଶඥଶሺାଵሻ

ሺଷାଵሻ
൨
ଶ

ൌ 
ଶඥଶሺାଵሻ

ሺଷାଵሻ
൨
ଶ

  

 

4. Conclusion 
We have found  the  first and second  Multiplicative Zagreb 

indices൫		πଵ∗ሺGሻ	and	πଶ∗ሺGሻ൯ , the first and second  Multiplicative hyper Zagreb 
indices	ሺHMଵπሺGሻ	and	HMଶπሺGሻ	ሻ, first and second  multiplicative modified Zagreb 

indicesቆ Mଵ	୫ ሺGሻand	 Mଶ		୫ ሺGሻቇ,  multiplicative  Atom-bond connectivity 

index	൫ABCπሺGሻ൯, multiplicative Geometric-arithmetic index	൫GAπሺGሻ൯, the 
multiplicative  first Zagreb Polynomial  and second Zagreb polynomial 
ሺሺMଵπሺG, Xሻ	and	MଶπሺG, Xሻሻ, multiplicative ABCସπሺGሻ  index , multiplicative	GAହπሺGሻ 
index and  the multiplicative  Augmented Zagreb index	ሺAZIπሺGሻሻ for Dutch  Windmill 
Graph.  

In future we shall find the comparative study of certain topological indices of Dutch 
Windmill Graph. 
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