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Abstract 

In this paper the concept of Fuzzy 10
k
 -based 

graceful labeling is discussed and the existence of 

Fuzzy 10
k
 -based graceful labeling for graphs related 

to circuits is proved. 
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1. Introduction 

Fuzzy relation on a set was defined by Zadeah[8] in 

1965.Based on fuzzy relation the first definition of a 

fuzzy graph was introduced by Rosenfeld and 

Kaufmann in 1973. The concept of graceful labeling 

has been introduced by Rosa[6] in 1976.Many 

remarks on fuzzy graphs and properties were given 

by Nagoor Gani A. and Rajalaxmi D. (a) Subhashini 

[5] and Bhattacharya P [1].Many variations of 

graceful labeling were introduced by   Mordeson 

J.N., and P.S.Nair [4] and also by Vaidya S.K and 

Lekha Bijukumar [7] Jebesty Shajila and R Vimala S 

[3] introduced fuzzy vertex labeling of some graphs. 

Labeling of  various graphs were shown by  Harary 

[2]. Fuzzy 10
k
-based graceful labeling of         

and             graphs are discussed in this paper 

. 

2. Basic Definitions. 

Definition 2.1 : A fuzzy closed path Pn is called a 

fuzzy cycle Cn. 

Definition 2.2  : A fuzzy graph G =      is a pair of 

functions           and              such 

that for all                                 

Definition 2.3  : A labeling of a graph is an 

assignment of values to the vertices  and edges of a 

graph. 

Definition 2.4  : A graceful  labeling of a graph G 

with q edges is an injection                   

such that when each edge is assigned the distinct  

label                

Definition 2.5 : A fuzzy graph G =      is said to be 

a fuzzy graceful labeling  if           and 

             is bijective such that the 

membership value of edges and vertices are distinct 

and   

                 for all       

 

3.Main Results. 

Definition 3.1  : A fuzzy graph G =       with p 

vertices and q edges is said to be a fuzzy 10
k
-based 

graceful  labeling  if k is a least positive integer such 

that           and            and 

            are injective such that the 

membership value of edges and vertices are distinct 

and  satisfying the following four conditions 

(i)                  for all       

(ii)                   for all       

(ii                                 

                    

(iv)                                

Definition 3.2 : The fuzzy graph        is defined 

as a connected graph contains n copies of fuzzy 

circuits with four vertices and a fuzzy path with two 
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vertices whose vertex set is 

                     and edge set is   

                                                

                            

                          

                          

Here p = 3n+2 and q = 4n+1. 

Theorem 3.3 : The fuzzy graph               is a 

Fuzzy 10
k
-based graceful graph. 

Proof : Consider a fuzzy graph G =        with          

p =3n+2  vertices                                    

q = 4n+1 edges  

                         

                              

                        

                        

                        such that  

          and               defined by 

         
    

   
  

               
 

   
  

                
   

   
  

                    
 

   
    

              

                 
   

   
  

                      
 

   
   

              

              
  

   
               

For example the fuzzy 10
k
-based graceful  labeling 

of                     are shown in Fig.1 and in 

Fig 2 respectively 

 

 
 

 Fig.1. 

 

 
 

Fig.2. 

 

Definition 3.4 : The fuzzy graph            is 

defined as a connected graph contains n copies of 

fuzzy path with two vertices and a fuzzy path with 

three vertices whose vertex set is                 

and edge set is  

                                 

                           

                                

 Here p = 2n+1 and  q = 3n. 

Theorem 3.5 : The fuzzy graph               

is a Fuzzy 10
k
-based graceful graph. 

Proof : Consider a fuzzy graphG =        with           

p =2n+1  vertices                      q  = 3n 

edges  

                                    

                     such that  

          and               defined by 
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For example the fuzzy 10
k
-based graceful  labeling 

                                      are 

shown in Fig.3, Fig 4 and Fig 5 respectively.   

 

 
 

Fig.2. 

 

 

 

 
 

Fig.3. 

 

 

 

 

Fig.4. 

4. Conclusion  
In this paper the concept of fuzzy 10

k
-based 

gracefulness  for graphs related to circuits  has been  

introduced  
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