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Abstract: 

 
 

 

____________________________________________________________________________________ 
  

Definition  

the grade of membership function to  in .   can be described  
completely as:                                   

 =   where  is called the membership  function 
for the fuzzy set  .  The family of all fuzzy sets in  is denoted by . 
____________________________________________________________________________________ 
Definition [1]:     
Let  be a non-empty set . An intuitionistic fuzzy set  is given by :  

,where the functions    and 
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 denote the degree of membership and the degree of non- 
membership to the set  respectively, and for each .The set of all 
intuitionistic fuzzy sets in   denoted by  .  
___________________________________________________________________________________ 
Definition [4]: 
Let  be a vector space over a field . 

A function   is called modular if  
 if and only if  

 for  with  for all  
 iff                     

for all  If  is replaced  by 
   iff  for all    , then the 

modular  is called convex modular . 
A modular  defines a corresponding modular space  given by  

 
 

____________________________________________________________________________________ 
Definition [6]: 
 Let  be a binary operation on the set  = [0,1], i.e   [0,1] × [0,1]  
[0,1] is a function, then  is said to be t-norm triangular-norm  on the  
set  if  satisfies the following axioms: 

 is commutative and associative. 
   1 =  for all   [0,1]. 
 f ,    such that   , then        for all    . 

n addition, if  is continuous then  is called a continuous t-norm. 
Theorem [2]: 
 Let  be a continuous t-norm on the set  = [0,1], then: 

 1  1 = 1 
 0  1 = 0 
0  0 = 0 
     ,    
 f    and    , then        for all , , ,   . 

Definition [7]: 
The 3- tuple is said to be a fuzzy modular space  shortly, -modular space  if  is a vector space, 
 is a continuous t-norm and  is a fuzzy set on satisfying the following conditions, for all 

 and  with : 
  

 for all  if and only if , 
 , 

, 
  is continuous. 

Generally ,if  is fuzzy modular space,we say that   is a fuzzy modular on . 
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Definition   
 Let  be a binary operation on the set  = [0,1], then  is said to be   
t-conorm  (triangular-conorm) on the set  if  satisfies the following  
axioms: 

  is commutative and associative, 
   0 =  for all   [0,1], 
  f ,    such that   , ℎ        for all   . 

n addition, f ◊ is continuous then ◊ is called a continuous t-conorm. 
Theorem [2]: 
 Let  be a continuous t-conorm on the set  = [0,1], then : 

 0  0 = 0 
1  0 = 1 
 1  1 = 1 
     ,    

 
Definition  

 

 
Definition : 
Let  be an intuitionistic fuzzy modular space,Then 

 A sequence in is said to be convergent to , if for                         every  and 
 there exists  such that                                       

  and  for all or       
equivalently  and  
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  A sequence  in  is said to be Cauchy if for every  and  
,there exists  such that  and  

 for all  or equivalently     
 and  

  An intuitionistic fuzzy modular space  is said to be     
     Complete if every Cauchy sequence is convergent. 
___________________________________________________________________________________ 
Definition : 
 Let  be an intuitionistic fuzzy modular space. The open 
ball  and the closed ball  with center   and 
radius  are defined as follows: 

, ,   and  
 and  

__________________________________________________________________________________ 
Definition : 
Let  and  be two intuitionistic fuzzy modular  
spaces. the cartesian product of  and  is the  
product space   where   is the cartesian product 
of the sets  and  and  are  functions 

 is given by: 
 , 
 for all  and . 

__________________________________________________________________________________ 
Theorem : 
Let and  be two intuitionistic fuzzy modular  
Spaces .Then  is an intuitionistic fuzzy modular space. 
Proof: 
Let ,we have  

 since  , then 
 and 

since  , then 
  

  also  Then  
 .Hence  

 and  also . 
Then  Hence .  

 since  and  
    , then 

  
                                 
and 
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       and 
  
      
       
        
        

 since  is continuous ,  
is continuous and since  is continuous , 

 is continuous then  
 is continuous and  
 is continuous.  

____________________________________________________________________________________ 

Theorem  : 
Let  be a sequence in  intuitionistic fuzzy modular space   

 which converges to in  and  is a sequence in the  
intuitionistic  fuzzy modular space  which converges to  in  

. Then    is a sequence in intuitionistic fuzzy modular  
space  converges to  in . 
Proof: 
To prove that sequence  in  converges to   
we show that  and  

  

by theorem   is an intuitionistic fuzzy modular space   
since  be a sequence in  convergence to  
then  and  

since  be a sequence in  convergence to  
then  and  

then that  

 and 

 . 

Hence  converges to . 
 
Theorem  : 
Let  be a Cauchy sequence in  intuitionistic fuzzy modular space   

 and   is a Cauchy sequence in  intuitionistic  
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fuzzy modular space  then  is a Cauchy sequence 
 in  intuitionistic fuzzy modular space . 
Proof: 
By theorem    is  intuitionistic fuzzy modular space   
since  be a Cauchy sequence in  intuitionistic fuzzy modular space   

  
then  and  

since  be a Cauchy sequence in  intuitionistic fuzzy modular space   
  

then  and  

then  

 and 

   

 . 

Hence  is  a Cauchy sequence in . 
____________________________________________________________________________________ 
 Theorem : 

  is an intuitionistic fuzzy modular space, then?  
 and  are intuitionistic fuzzy modular spaces 

by defining 
 and  

 for all  and  
Proof: 

  
 For all  and 

     . 
 For all  and 

 . 
  

 and 
  

 . 
 and  are continuous from  

 to  for all .Then  is intuitionistic fuzzy  
modular space Similarly we can prove that . 
___________________________________________________________________________________ 
Theorem : 

 and  be two intuitionistic fuzzy modular  
spaces, then the product   is complete intuitionistic  
fuzzy modular space if and only if  and  are 
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complete intuitionistic fuzzy modular spaces. 
Proof: 
Suppose that  is complete intuitionistic  fuzzy  modular  
space 
Since  and  are intuitionistic fuzzy modular spaces  
By theorem  
Let  be a Cauchy sequence in  
Then  be a Cauchy sequence in   
Since   is complete intuitionistic fuzzy modular space  
Then there is  in  such that  convergent to   
Now ,  and  

  

Then  is complete intuitionistic fuzzy modular space  
Similarly we can prove that   is complete intuitionistic  
fuzzy modular space. 
Conversely, suppose that   and  are 
 complete intuitionistic fuzzy modular spaces  
Let  be a Cauchy sequence in  
since  and  are complete intuitionistic fuzzy  
modular spaces  
then  in  and  in  such that  convergent to  and   
convergent to  . 
So  and  

 then  

 

  and 
 

  
Hence  convergent to  in  
Hence   is complete intuitionistic  
fuzzy modular space. 
____________________________________________________________________________________ 
   : 

  
  

  
      -     

 
  

-   
- -  
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