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I. INTRODUCTION 

 

In 1965, Prof. Zadeh[13] propagated the theory of fuzzy sets to explain the uncertainties in the 

mathematical world. Prof. Chang[3] with his illuminating mind proceeded further and introduced fuzzy 

topology in 1967. Many research studies on the notions of fuzzy sets and fuzzy topology continued to be 

highlight for several years. Adding to these investigations, there continued a new leap with the Intuitionistic 

Fuzzy Sets by Atanassov[1] to generalize the fuzzy sets. In 1997, Coker[5] built up the  Intuitionistic  Fuzzy 

Topological spaces and paved the way for further development. In recent past Pious Missieret. al introduced a 

new class of Intuitionistic Fuzzy  ̂ Semi Closed Sets in Intuitionistic Fuzzy Topological Spaces. This paper is 

an attempt to derive the theoretical applications of Intuitionistic Fuzzy  ̂ Semi Closed Sets by way of bringing 

out some new spaces and studying their characterizations.  

 

II. PRELIMINARIES 

 

Definition 2.1. [1] Let   be a universal set. Let     be an object having the following form, i.e.,     = 

{      
( ),     

( ):   } is called as an intuitionistic fuzzy subset (    in short)     in  . Here the 

functions     
:    [0,1] and     

:    [0,1] denote the degree of membership (namely     
( )) and the degree 

of non-membership (namely     
( )) of each element     to the set     respectively, and 0      

( ) + 

    
( )   1 for each    . The set of all intuitionistic fuzzy sets in   is denoted by    (  . For any 

two   s   and   , (   ∪   )
C
 =    

C
 ∩   

C 
; (   ∩   )

C
 =    

C∪   
C
. 

 

 

Definition2.2.[1] If     = {       
( ),     

( ):  } and    = {       
(x),     

( ):   } be two    ( ), 

then  

(a)    ⊆    if and only if     
≤     

and      
( ) ≥     

( ) for all       , 

(b)    =     if and only if    ⊆    and    ⊇   , 
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(c)    
  = {       

( ),     
( ):   } (complement of     ), 

(d)    ∪    = {〈       
 ( ) ∨    

 (x),     
( ) ∧    

( )〉:      },  

(e)    ∩    = {〈       
 ( ) ∧    

 (x),     
( ) ∨    

( )〉:      }, 

   (f) (   ∪   )
C
 =    

C
 ∩   

C  
 and (   ∩   )

C
 =    

C∪   
C
. 

   (h) 𝟎    〈 , 0, 1〉(empty set) and 𝟏    〈 , 1, 0 〉 (whole set). 

 

Definition 2.3. [3] An intuitionistic fuzzy topology (    in short) on   is a family of     in  , satisfying the 

following axioms.  

1.  ̃ ,  ̃      

2.    ∩         for any    ,         

3. ∪    
     for any family {    

 /     } ⊆   .  

The pair ( ,    ) is called an intuitionistic fuzzy topological space (    in short) and any     in    is known as 

an   open set (     in short) in  . The complement (   
  ) of an         in an     ( ,    ) is called an 

intuitionistic fuzzy closed set(     in short) in   . In this paper,    interior is denoted by      and    closure 

is denoted by       

 

Definition 2.4.[3] Let ( ,    )  be an       and     = {      
( ),     

( ):   } be an      in  . Then the 

interior and closure of the above     are defined as follows,  

     (i)       (   ) = ∪ {    |      is an       in    and    ⊆   }, 

     (ii)    (   )    ∩ {    |     is an       in    and    ⊆   } 

 

Definition 2.5. An intuitionistic fuzzy set    of an intuitionistic fuzzy topological space ( ,     ) is called:  

a.       [8] if    (   )     whenever        and     is intuitionistic fuzzy open.  

b.        [9] if     (   )     whenever         and     is intuitionistic fuzzy semi open.  

c.       [11] if     (   )     whenever         and     is intuitionistic fuzzy open.  

d.        [4] if    (   )     whenever        and     is intuitionistic fuzzy  -open.  

e.       [10] or Intuitionistic fuzzy  ̂-closed (   ̂   in short) if     (   )   whenever         and     

is intuitionistic fuzzy semi open.  

f.         [7] if      (   )     whenever        and     is intuitionistic fuzzy  -open 

g.        [6]  if      (   )     whenever        and     is intuitionistic fuzzy   -open 

 

Definition 2.6. [8] An        of an       ,     is called an intuitionistic fuzzy  ̂  semi closed set (in 

short    ̂    ),if      (   )     whenever        and     is any intuitionistic fuzzy  ̂-open in        . 

 

 

Remark 2.7. 

(i) Every       is         [12] 

(ii) Every      is       [11] 

(iii) Every       is       [10] 

(iv) Every      is        [11] 

(v) Every      is       [11] 

(vi) Every   ̂   is        [12]  

(vii) Every   ̂   is       [12] 

 

 

III. THEORETICAL APPLICATIONS OF INTUITIONISTIC 

 FUZZY  ̂ SEMI CLOSED SETS 

  

Definition 3.1. An      ( ,   ) is called Intuitionistic fuzzy   ̂  semi T*1/2space (   ̂   T*1/2space) if every 

   ̂      is      in ( ,   ). 

 

Definition 3.2   An      ( ,   ) is called  

(i) An    ̂   T*1/2space if every    ̂      is      in ( ,   ). 

(ii) An     ̂   T*1/2space if every    ̂     is       in ( ,   ). 

(iii) An     ̂   T*1/2space if every    ̂     is       in ( ,   ). 
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(iv) An     ̂   T*1/2space if every    ̂     is       in ( ,   ). 

(v) An       ̂   T*1/2space if every    ̂     is         in ( ,   ). 

 

Example 3.3.Let   = { ,  ,  } and    = { ̃,   ,  ̃} where    = {<            >, <            >}, <  

            >}.   Then  ,      is an      and    ̂     ,      = { ̃,    ,  ̃ /    {<            >, <            >, 

<              >} and       ,      = { ̃,    ,  ̃ /    {<            >, <            >}, <              >}. 

Thereforeevery     ̂      is     in ( ,   ). Hence( ,   )  is    ̂   T*1/2space. 

 

Example 3.4.Let   = { ,  ,  } and    = { ̃,   ,  ̃} where    = {<              >, <              >}, <  

            >}.  Then   ,      is an     . Now    ̂     ,      = { ̃,    ,  ̃ /    {<              >, <  

            >}, <              >} and       ,      = { ̃,    ,  ̃ /    {<              >, <              >}, 

<              >}. Therefore,every    ̂     is     in ( ,   ). Hence( ,   ) is     ̂   T*1/2space. 

 

Example 3.5.Let   = { ,  ,  } and    = { ̃,   ,  ̃} where    = {<             >,  <            >}, <  

          >}. Then  ,      is an     . Now    ̂     ,      = { ̃,    ,  ̃ /    {<             >, <            >}, 

<            >} and        ,      = { ̃,    ,  ̃ /                                                   

   Therefore every    ̂      is       in ( ,   ). Hence( ,   ) is     ̂   T*1/2space. 

 

Example 3.6.Let   = { ,  ,  } and    = { ̃,   ,  ̃} where    = {<             >, <            >}, <  

            >}. Then    ,      is an     . Now    ̂     ,      = { ̃,    ,      ̃ /           
       

                    
 } and       ,      ={ ̃,    ,      ̃ /           

                        

   
 }. Thereforeevery    ̂      is      in ( ,   ). Hence( ,   ) is    ̂   T*1/2space. 

 

Example 3.7.Let   = { ,  ,  } and    = { ̃,   ,  ̃} where    = {<              >, <              >}, <  

           >}. Then   ,      is an      . Now    ̂     ,      = { ̃,   ,      ̃ /            
      

       

 } and       ,      ={ ̃,    ,      ̃ /           
      

         } Therefore every    ̂      is 

        in ( ,   ). Hence( ,   ) is 
     ̂   T*1/2space. 

 

Proposition 3.8. Every     ̂   T*1/2space is     ̂   T*1/2space but not vice versa.  

 

Proof: Since every       is      by Remark 2.7 (iii), we can say that every     ̂   T*1/2space is     ̂   

T*1/2space. 

 

Example 3.9. Let   = { ,  ,  } and    = { ̃,   ,  ̃} where    = {<             >, <            >}, <  

          >}. Then   ,      is an     . Now     ̂     ,      = { ̃,    ,  ̃ /            
 }, and       ,      

= { ̃,    ,  ̃ /            
 } and       ,      = { ̃,  ̃}. Therefore every    ̂     is        but not 

     . Hence   ,      is an     ̂   T*1/2space but not     ̂   T*1/2space. 

 

Proposition 3.10. Every     ̂   T*1/2space is       ̂   T*1/2space but not vice versa.  

 

Proof: Since every       is         by Remark 2.7 (i),  we can say that every     ̂   T*1/2space is 

      ̂   T*1/2space. 

 

Example 3.11. Let   = { ,  ,  } and    = { ̃,   ,  ̃} where    = {<             >, <            >}, <  

          >}. Then  ,      is an     . Now    ̂     ,      = { ̃,    ,      ̃ /            
      

       

 },         ,    ) = { ̃,    ,      ̃ /            
      

        } and      ,      = { ̃,    ,  ̃ /     

       
 }. Therefore every    ̂     is         but not      . Hence   ,     is an       ̂  T*1/2space 

but not     ̂   T*1/2space. 

 

Proposition 3.12. Every    ̂   T*1/2space is     ̂   T*1/2space but not vice versa.  

 

Proof: Since every      is       by Remark 2.7 (iv),  we can say every    ̂   T*1/2space is     ̂   

T*1/2space. 
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Example 3.13.Let   = { ,  ,  } and    = { ̃,   ,  ̃} where    = {<            >, <              >}, <  

            >}. Then  ,      is an     . Now    ̂     ,      = { ̃,    ,  ̃ /           
 } and       ,    ) 

={ ̃,    ,  ̃ /           
 }. But      ,     ={ ̃,    

 ,  ̃}.  Therefore  ,     is     ̂   T*1/2space but not 

   ̂   T*1/2space.  

 

Proposition 3.14. Every    ̂   T*1/2space is     ̂   T*1/2space but not vice versa.  

 

Proof: Since every      is       by Remark 2.7 (v), we can say every    ̂  T*1/2space is 

    ̂  T*1/2space. 

 

Example 3.15.Let   = { ,  ,  } and    = { ̃,   ,  ̃} where    = {<              >,  <              >}, 

<            >}. Then   ,   )  is an     . Now,    ̂     ,      = { ̃,    ,  ̃ / ̃         
 } and      ,      

={ ̃,    ,  ̃ / ̃         
 }. But      ,     ={ ̃,    

 ,  ̃}.  Therefore ( ,   ) is     ̂   T*1/2space but not 

   ̂  T*1/2space.  

 

Proposition 3.16. Every    ̂  T*1/2space is     ̂  T*1/2space but not vice versa.  

 

Proof: Since every      is       by Remark 2.7 (ii),  we can say every    ̂   T*1/2space is     ̂   

T*1/2space. 

 

Example 3.17.Let   = { , ,  } and    = { ̃,   , ̃} where    ={<              >,  <              >}, 

<             >}. Then  ,     is an     . Now    ̂     ,      = { ̃,    ,      ̃ /            
      

  

      },           ,      ={ ̃,    ,      ̃ /           
      

         }. But          ,     ={ ̃,    
 , 

 ̃}. Hence  ,     is      ̂   T*1/2space but not    ̂   T*1/2space. 

The diagram below depicts the interrelationship of    ̂   T*1/2space with some of other intuitionistic fuzzy 

T*1/2spaces discussed above. 

 

 

 

 

 

 

 

  

 

 

 

 

 

    

   

 

Figure 3.3 
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