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Abstract: 

 In this paper we introduced Theorems on  intuitionistic normed spaces , we established  precompact set in intuitionistic fuzzy 

metric spaces and proved that any subset of an intuitionistic fuzzy metric space is compact if and only if it is precompact a nd 

complete.   
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I. INTRODUCTION 

 The theory of fuzzy sets was introduced by L.Zadeh in 1965 

[7]. After the pioneering work of Zadeh, there has been a 

great effort to obtain fuzzy analogues of classical theories. 

Among other fields, a progressive developments is made in 

the field of fuzzy topology. The concept of fuzzy topology 

may have very important applications  in quantum particle 

physics particularly in connections with both string and ǫ(∞) 

theory which were given and studied by Elnaschie  [3]. One 

of the most important problems in fuzzy topology is to obtain 

an appropriate concept of intuitionistic fuzzy metric space.                                                                                                                       

 

II. PRELIMINARIES  

2.1 Definition: 

  Let (         ) be a fuzzy metric space. Then   

(i)A sequence {  } in   converges  to   if and only if fo r any  

         and      0, there exists      such that for all 

      , 

 (i)                    ; 

i.e.,               1 as     for all      .                         

(ii) A sequence {  } in   is called a cauchy sequence 

if and only if for any 0       1 and 

     0, there exists        such 

 for all                           1  ;  

          i.e .,               1 as          for all     . 

(iii) A fuzzy metric space (           in which every 

Cauchy sequence is convergent is said to be complete. 

 

2.2 Definition:  

A binary operation                             is a 

continuous           norm if it satisfies the following 

conditions  

(i)   is commutative and associative   
(ii)   is continuous   
(iii)                                        
(iv)            whenever      and      for each 

                     
2.3 Definition 

 

 A binary operation                             is a 

continuous           conorm if it  satisfies the following 

conditions  

(i)   is commutative and associative   
(ii)   is continuous   

(iii)                                        
(iv)            whenever      and      for each 

                     
 

2.4 Definition 

The five – tuple (                 is said to be an 

intuitionistic fuzzy metric s pace ( for short   IFMS ) if    is 

an arbitrary (non-empty ) set      is a continuous    norm    

is a continuous    – conorm   and      fuzzy  set on    
           satisfying the following conditions. For every 

           and           
(i)                                   
(ii)                    
(iii)                 iff       
(iv)                                 
(v)                                                
(vi)                               is continuous   
(vii)                    
(viii)                 iff       
(ix)                                
(x)                                                
(xi)                               is continuous   

Then           is called an intuitionistic fuzzy metric on     
2.4 Theorem: 

 Let                    be a intuitionistic fuzzy metric 

space and           is precompact set iff for every    
     and        there exists a fin ite subset   of   such that  

                                                                        (1) 

 

Proof   
 Given that                     be a intuitionistic fuzzy 

metric space and        and   is precompact set iff for 

every         and         there exists a finite subset   of  

  .  

To prove                                                                                                  
                                    

 Let         and        and  

condition (1) holds. 

By continuity of        there exists             
such that   
                       and  

               

Now we apply ing condition (1) for   and  
 

 
   there exist a 

subset 
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   of      such that   

           
            

 

 
   . 

we assume that 

              
 

 
            

otherwise   we omit    from    and so we have 

           
       

          
 

 
    

For every               

we select    in          
 

 
       and we put    

                
Now for every   in     there exists                  . such 

that   

                              
 

 
              and                                         

           
 

 
      . 

Therefore we have  

                            
 

 
                 

 

 
    

                                                

                                     
and          

                                  
 

 
                

 

 
   

      

     
which implies that       
                                             

             . 

 

2.5 Theorem:  

              A sequence        is convergent in the intuit ionistic 

fuzzy normed  space                    if and only if it is 

convergent in              
Proof :  

           If                then  

   
     

                  
     

       
 

      
    

                                
and  

   
     

                  
     

       
 

      
    

                                 
that is         in                     
conversely    
            suppose that                           and 

        
     

                  

If    
             inf              and 

    sup              

and       are not      or        then we can find 

subsequences      
       and       

      converging to 

        respectively . 

By assumption   then                             for all 

       so         
( i.e ., ) the limit           exists and is 0 .If one of these or 

both are infinity then since                    
 

   
   and   is 

nondecreasing in second variable   then 

              
 

        
   

     
     

                

               
 

        
    

Now   if                  then we have 

                  
                      

               
 

        
   

This implies        by 3.4.1 (     ). If   

                   then 

                     
and again         Therefore    
        

              that is        is convergent in 
             
By last theorem                   is complete .  

 

2.6 Definition: 

  The 3-tuple (        ) is called a fuzzy metric s pace if   

is an arb itrary  non-empty set,   is a  continuous  -norm and µ 

is a fuzzy set in         ) satisfying the following 

conditions : 

    (i)  µ (          )   0;   

    (ii)     µ (          )      iff        

   (iii)    µ (         )                 
                  )                                 

   (v ) µ (          ) : (0  ) (0,1] is continuous; for all 

                        and          
 

2.7 Theorem:  

 Let                   be a intuitionistic fuzzy metric space 

and   be a topologically  complete intuitionistic fuzzy 

metrizable subspace of     Then   is a    subset of      
Proof : 

           Given that                     be a intuitionistic fuzzy 

metric space and   be a topologically complete intuitionistic 

fuzzy metrizable subspace of     
To prove : 

                  is a    subset of      
          Let                     be a intuitionistic fuzzy metric 

space that induces the same topology for   as does           
For each      and each         let          be a positive 

real number such that   

                              
 

  
    and  

                                                   
 

 
   and 

                 
 

 
   

whenever       and 

                                                             and 

                                                              for each  

       
suppose that   
                                                       for 

each          and                      Then   is a     

subset of   which clearly contains     It is enough to shown 

that         
           Let           then         for each          Hence 

for each         there is       such that     
                               

Therefore   

                               
 

 
       and  

                                                 
 

 
 for each       

and        
This means that         in     
Now   let          and       such that  

    
  

 
        

 

 
            and 
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Let        be such that    

    
 

 
                                    

and 
 

    
                                

Now for every       and      we have 

                                                       

                                      
 

 
                    

                                     
 

 
                   

      
          

and 

                                                      

                                    
 

 
                    

                     
 

 
                   

    
          

Therefore   

                         
 

 
 

                    
 

 
   

If           then 

                                                            

                                                  
 

 
        

 

 
   

                                                    
                                                           

                                             
 

 
  

 

 
                                                              

                                                      
Hence   the sequence        is Cauchy in the complete 

intuitionistic fuzzy  metric space                     and so 

convergent to some member of     
Since           in     it follows that         so        
 

III. CONCLUS ION 

In this dissertation we proved on theorems of intuitionistic 

fuzzy normed spaces with the help of the definitions fuzzy 

metric space, intuitionistic fuzzy metric space,continuous 

norm and also we proved a intuitionistic fuzzy metric spaces 

were d iscussed.  
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