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Abstract: In this paper we considered Fuzzy Metric Space (X, M,*) and prove common fixed point 
theorem in Fuzzy Metric Space. Here we consider six self mappings having common property E.A. 
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1. Introduction: In Mathematics, L A Zadeh[2] introduced the concept of Fuzzy set. It is a new way to 
represent vagueness in our daily life. The concept of fuzzy metric space was introduced Kramosil and 
Michalek [3] ,in 1975 . It opened a new way for further development of analysis in such spaces. George 
and Veeramani modified the concept of fuzzy metric space. After that several fixed point theorems have 
been proved in fuzzy metric spaces. A. Al-Thagafi and Naseer Shahzad introduced the concept of 
occasionally weakly compatible maps. In this paper we consider  the fuzzy metric space (X,M,*) and we 
have proved common fixed point theorem for six mappings satisfying E.A property. Our results in this 
paper generalize and improve some known results in fuzzy metric spaces. 
 
2. Preliminary Notes: 

Definition 1: [2] A fuzzy set  in X is a function with domain X and values in 
Definition 2: [7] A binary operation  is a continuous t-norm if * satisfies the 
following conditions. 

· * is commutative and associative 

· * is continuous 

·  for all  

· whenever and for all
  
 Definition 3: [1] A 3-tuple  is called a fuzzy metric space if X is an arbitrary set,* is a continuous 
t-norm and M is a fuzzy set in X

2 
× [0, ∞) satisfying the following conditions  

· 

· , for all  if and only if 

· 

· 

· is   continuous 
  denotes the degree  of nearness between x and y with respect to t. 

 
Example: Let X is a non empty set and d is a metric on  X. The t- norm is defined as 
  for all .For each 

 

Here (  is a fuzzy metric space. 
 
Definition 4: [8] Let  X  be a set. Let  and  be self maps on X. A point x in X is called  a  coincidence  
point of    and   if  and  only  if  . In  this  case     is called point of 
coincidence of  and 
 
Definition 5: [6] A pair of self mappings  is said to be weakly compatible if they commute at the 
coincidence points, that is if  for some , then    
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Definition 6.[4] A pair of self mappings of a fuzzy metric space  is said to satisfy the 
property E.A if  there exists  a sequence (  in  such that = = for some

 
3. Results: 
Lemma 1: Let  be a fuzzy metric space and let  and be self mappings of . Let the 
pairs {   and  satisfy the property E.A. Also . 
For all  and  
M  
M  
Then  the pairs {   and  share common property E.A. 
Proof: The pair of self mappings  satisfy the property E.A. So there exists sequences (  in  such 
that = = .  
Since  therefore there exists ( )  such that  
Hence  
Now we will prove that =  
If = w  , we have  
M  
Taking limit n ,  
M  
M =  
Since there exists ) in  such that  
Hence  
Now we assert that  
If = w  , we have  
M  
Taking limit n ,  
M  
M =  
Hence  the  Lemma. 
 
Theorem 1: Let  be a fuzzy metric space and let  and be self mappings of . Let the 
pairs {   and  be weakly compatible and share common property E.A. Also 

 are closed subsets of  For all  and  
M  
M --------(1) 
Then there exists a unique common fixed point of  and  
Proof: The pair of self mappings  ,  and   share common property E.A.So there exists 
sequences ( ), ( ) and  ( ) in  such that = = =  = 

 =  = .Since ) is a closed subset of , there exists  such that  
Now we will prove that  
M  
Taking limit n ,we have 
M  
M  1. Hence  
Since  is closed and there exists  such that  
Now we will show that  
M  
M  
M  1.Hence  
Since  is closed and there exists  such that  
Now we will show that 
M  
M  
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M  1.Hence  
is a coincidence point of  and . Also (A,S) is  weakly compatible 

Therefore  . 
Now we will prove that  . 
M  
M  
M .Hence  

 is a common fixed point of  and . 
is a coincidence point of  and . Also (B, T) is  weakly compatible 

We have  
Now we assert that  
M  
M  
M  1.Hence .  is a common fixed point of  and . 

is a coincidence point of  and . Also ( ) is  weakly compatible 
We have  
Now we will show that  
M  
M  
M  1. Hence , ie  is a common fixed point of  and 
Hence   

is a common fixed point of  
To prove uniqueness , let   be another fixed point. 
M  
M  
M   1. Hence  ie  is a unique fixed point of  
 
Theorem 2: Let  be a fuzzy metric space and let  and be self mappings of . Let the 
pairs {   and  be weakly compatible and share common property E.A. Also 

 are closed subsets of  If there exist a  such that, for all  and  
M  
M  -------(2)
Then there exists a unique common fixed point of  and  
Proof: The pair of self mappings  ,  and   share common property E.A.So there exists 
sequences ( ), ( ) and  ( ) in  such that = = =  = 

 =  = .Since ) is a closed subset of , there exists  such that  
Now we will prove that  
M  
Taking limit n ,we have 
M  
M   

Hence  
Since  is closed and there exists  such that  
Now we will show that  
M  
M  
M   

Hence  
Since  is closed and there exists  such that  
M  
M  
M    
Hence  

is a coincidence point of  and . Also (A,S) is  weakly compatible 
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Therefore   
Similarly we have,  
Now we will prove that   . 
M  
M  
M Hence  

 is a common fixed point of  and . 
Now we assert that  
M  
M  
M    
Hence .  is a common fixed point of  and . 
Now we will show that  
M  
M  
M   . 
Hence , ie  is acommon fixed point of  and 
Hence   

is a common fixed point of . 
To prove uniqueness , let   be another fixed point. 
M  
M  
M    
Hence  ie  is a unique fixed point of  
 
Conclusion: Fixed point theory has many applications in several branches of science such as game 
theory, nonlinear programming, economics, theory of differential equations, etc. In this paper we prove 
common fixed point theorems in fuzzy metric space. Our results presented in this paper helps to go 
deeper into  some known results in fuzzy metric space. 
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