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Abstract-- Special bipolar fuzzy graphs can be obtained from two given bipolar fuzzy graphs using the operations, cartesian  product, 

composition, tensor and normal products. In this paper, we find the degree of a vertex in bipolar fuzzy graphs formed by these operations 

in terms of the degree of vertices in the given bipolar fuzzy graphs in some particular cases.  
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I. INTRODUCTION 

 

Fuzzy graphs introduced by Rosenfeld in 1975[1-2,9,10]. The operations of union, join, cartesian product 

and composition on two fuzzy graphs were defined by Moderson.J.N. and Peng.C.S [3-8]. In this paper, 

we study about the degree of a vertex in bipolar fuzzy graphs which are obtained from two given bipolar 

fuzzy graphs using the operations cartesian product and composition of two bipolar fuzzy graphs, tensor 

and normal product of two bipolar fuzzy graphs. In general, the degree of vertices in cartesian product and 

composition of two bipolar fuzzy graphs, tensor and normal product of two bipolar fuzzy graphs  and   

cannot be expressed in terms of those in  and . In this paper, we find the degree of vertices in 

cartesian product, composition, tensor and normal product of  and in some particular cases.  

 

II. PRELIMINARIES 

Definition 2.1:  A fuzzy subset  on a set X is a map .  A map  is called a 

fuzzy relation on X if  for all .   is a symmetric fuzzy relation if 

 for all .  

 

Definition 2.2:  Let X be a non empty set.  A bipolar fuzzy set B in X is an object having the form 

 where  and  are mappings. 

 

Definition 2.3:  A bipolar fuzzy graph of a graph  is a pair  where  is a 

bipolar fuzzy set in V and  is a bipolar fuzzy set in  such that 

 for all ,  for all  and 

 for all . 
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Throughout this paper  is a crisp graph and G is a bipolar fuzzy graph. 

 

Definition 2.4: Let  and  be bipolar fuzzy subsets of  and  and let 

 and  be bipolar fuzzy subsets of  and respectively.  Then we denote 

the cartesian product of two bipolar fuzzy graphs  and  of the graphs  and  by 

 and defined as follows. 

1)   

 for all . 

2)  

 for all and for all 

. 

3)  

 for all and for all . 

 

Definition 2.5:  Let  and  be bipolar fuzzy subsets of  and  and let 

 and  be bipolar fuzzy subsets of  and  respectively.  Then we denote 

the composition of two bipolar fuzzy graphs  and  of the graphs  and  by 

 and defined as follows. 

1)   

 for all . 

2)  

 for all and for all 

. 

3)  

 for all and for all . 

4)  for all 

 

5)  for all 

. 

International Journal of Scientific Research and Review

Volume 7, Issue 6, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/ 327



 

Definition 2.6:    Let  and  be bipolar fuzzy subsets of  and  and let 

 and  be bipolar fuzzy subsets of  and  respectively.  Then we denote 

the normal product of two bipolar fuzzy graphs  and  of the graphs  and  by 

 and defined as follows. 

1)   

 for all . 

2)  

 for all and for all 

. 

3)  

 for all and for all . 

4)  for all  and 

. 

 for all  and 

. 

 

Definition 2.7:  Let  and  be bipolar fuzzy subsets of  and  and let 

 and  be bipolar fuzzy subsets of  and  respectively.  Then we denote 

the tensor product of two bipolar fuzzy graphs  and  of the graphs  and  by 

 and defined as follows. 

1)   

 for all . 

2)  

 for all and for all 

. 

Degree of a vertex in the cartesian product 

By definition, for any vertex  

  

      

   

 

In the following theorems, we define the degree of  in  interms of those in  and  in 

some particular cases. 

Theorem 2.8: Let  and  be two bipolar fuzzy graphs. If and 

then  . 

Proof: From the definition of degree of a vertex in cartesian product 

 =     
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  =   

  =  

Example 2.9: 

 
Here and  and by theorem 2.8 

  

     

     

  

     

     

Similarly we can find the degrees of all the vertices in .  This can be verified in the figure1. 

Degree of a vertex in composition 

By the definition, for any vertex    

 =  

     

         

  

 

Theorem 2.10: Let  and  be two bipolar fuzzy graphs. If and 

 then  . 

Proof: 

  =  
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Example 2.11: 

 
Here  

          

Similarly we can find the degree of all the vertices in  or . 

Degree of a vertex in tensor product 

By definition for any   

 =  

     

 

Theorem 2.12:  Let  and  be two bipolar fuzzy graphs. If  then  

 and if  then . 

Proof:   

         

       

 

Example 2.13: 

  
Here    

    

Degree of a vertex in normal product 

By definition, for any   
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Theorem 2.14:  Let  and  be two bipolar fuzzy graphs. If  and 

 then  then 

  

Proof: 

  

         

      

   

         

  

  

 

Example 2.15: 

 
 

Here 

   

  

    

  

  

Similarly we can find the degrees of all the vertices in  .   
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III. .CONCLUSION 
 

 In this paper, we have found the degrees of vertices in , , ,   in terms 

of degree of vertices in and  under some conditions and illustrated them through examples.  This will 

be helpful when the graphs are very large.  Also they will be very useful in studying various properties of 

cartesian  product, composition, tensor product, normal product of two bipolar fuzzy graphs. 
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