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Abstract 
In this paper , we introduce a new some intuitionistic fuzzy separation axioms  of intuitionistic fuzzy supratopological 

spaces )( TIFSTS   and )( 1TIFSTS  for short ) , and study the intuitionistic supra- hereditary ISH(  for short ) 

and intuitionistic  supratopological  property ( ISTP  for short)  .  

1- Introduction :  

let X  be a nonempty set. An intuitionistic fuzzy set  A  

( IFS  for short) on X  is an object having the form 

}:)(),(,{ XxxxxA AA   where 

IXA :  and IXA :  ,denoted the 

membership function and the nonmembership function of  

A  respectively  ,   ]1,0[I  , and satisfy 

1)()(0  xx AA   for each Xx .  

An IFS  }:)(),(,{ XxxxxA AA   can be 

written in the form  AAxA  ,, , or simply 

 AAA  ,  [1]. 

       Let  }:)(),(,{ XxxxxA AA    and 

}:)(),(,{ XxxxxB BB    be IFSs  

      on  X  . Then :[2] 

      (a) }:)(),(,{ XxxxxA AA   (the 

complement of A ). 

      (b)  

}:)()(),()(,{ XxxxxxxBA BABA  

(the meet of A and B ). 

      (c)   

}:)()(),()(,{ XxxxxxxBA BABA  

(the join of A and B ). 

      (d)   

)()(,)()( xxandxxBA BABA    for 

each Xx . 

      (e) BABA   and AB . 

      (f)  }:0,1,{1
~

Xxx      ,   

}:1,0,{0
~

Xxx   

Afamily    of IFSs  on X  is called an intuitionistic 

fuzzy supratopology ( IFST for short) on X  if 0
~

 , 

1
~

 and   is closed under arbitrary union .Then we 

call the pair ),( X  is an intuitionistic fuzzy 

supratopological space ( IFSTS  for  

short ). Each member of   is called an intuitionistic 

fuzzy supraopen set ( IFSO - for short) and the 

complement of intuitionistic fuzzy supraclosed sets (

IFSC  - for short). 

A  is called a supraclosure ( )(Acls   for short) if its 

equal the intersection of all intuitionistic fuzzy 

supraclosed sets containing A  . 

A  is called suprainterior ( )int(As   for short) if equal 

the union of all intuitionistic fuzzy supraopen sets 

contained in A . 

 Notice  that  the supraclosure is the smallest supraclosed 

sets and the suprainterior is the largest sets supraopen 

sets  .  

For example let },{ baX   and 

 )5.0,4.0(),4.0,3.0(,xA  , 

 )3.0,5.0(),2.0,4.0(,xB  then 

},,,1
~

,0
~

{ BABA   is an IFST  on X . 

 

Now let )(XIF  denoted the family of all intuitionistic 

fuzzy sets in X  . 

If   is an intuitionistic fuzzy supratopology on X  then 

)})((:)({    ATAAXIFT   is 

an intuitionistic fuzzy topology on X   

and      . 

Let ),( X  be an intuitionistic fuzzy supratopological 

space then }:{1   AA  is a fuzzy 

supratopological space on X  [ p ] , and 

}:{2   AA

C
is the family of all fuzzy supraclosed 

sets of the fuzzy supratopological space 

}:1{2   AA  on X . 

Furthermore , in ),( 1X  and ),( 2X , the fuzzy sets 

A  and A  are fuzzy supraopen and fuzzy supraclosed 

sets . respectively . On the other hand , since 1  is a 

fuzzy supratopology on X  , 

}:{ 111
  AA

x PIPT  is a fuzzy 

topology on X  and 11
 T  [ 2 ] . 

Let ),( X  and ),( Y  be two intuitionistic fuzzy 

supratopological spaces , )(XIFA  and )(YIFB

. The product of A and B  is defined by : 

}),(:)()(),()(),,({ YXyxyxyxyxBA BABA  

. 

For example },{ baX   and 

 )5.0,4.0(),4.0,3.0(,xA  , 

 )3.0,5.0(),2.0,4.0(,xB  . 
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Now },,,1
~

,0
~

{ BABAXX   is an intuitionistic 

fuzzy supratopology on X . Secondly  let },{ baY   

and  )5.0,6.0(),2.0,3.0(,yC  , 

 )3.0,5.0(),1.0,4.0(,yD  

Then },,,1
~

,0
~

{ DCDCYY   is an intuitionistic 

fuzzy supratopology on Y . The product of these spaces 

is as follows: 

 

,
5.05.0

4.04.0
,

4.04.0

3.03.0
),,({ 
















 yx  

,
3.03.0

5.05.0
,

2.02.0

4.04.0
),,( 
















 yx  

,
3.03.0

4.04.0
,

4.04.0

4.04.0
),,( 
















 yx  

,
5.06.0

5.06.0
,

2.03.0

2.03.0
),,( 
















 yx  

,
3.05.0

3.05.0
,

1.04.0

1.04.0
),,( 
















 yx   

,
3.05.0

3.05.0
,

2.04.0

2.04.0
),,( 
















 yx  

 ,
3.05.0

3.04.0
,

4.04.0

3.04.0
),,( 
















 yx  

,
3.03.0

5.05.0
,

2.03.0

4.04.0
),,( 
















 yx   

,
3.03.0

3.05.0
,

2.04.0

4.04.0
),,( 
















 yx   

,
3.03.0

3.04.0
,

4.04.0

4.04.0
),,( 
















 yx   

,
00

00
,

11

11
),,( 
















 yx   

}
11

11
,

00

00
),,( 
















 yx   . 

       In general a product of two intuitionistic fuzzy 

supraopen sets is not necessarily supraopen . for example 

in the example above A  and D  are supraopen ,but 



















5.05.0

4.05.0
,

1.04.0

1.03.0
),,({ yxDA  

      On the other hand the supraclosed sets with respect to 

),( YX   are precisely the products KF   where 

F  is supraclosed in ),( X  and K  supraclosed in 

),( Y . To see this we need only note that if 

 FG  and  KH  then   

KFHGHGHG XYXY  )1
~

()1
~

()1
~

()1
~

(   . 

Let ),(),(:  YXf  be a mapping between two 

intuitionistic fuzzy supratopological spaces . f  is a 

fuzzy supracontinuous function  if    )(1f [3]. 

f  is an intuitionistic fuzzy suprahomeomorphism (

IFSH  for short) iff f  , 
1f  are supracontinous , one 

to one and onto . 

Let ),( XX   be  an intuitionistic fuzzy supratopological 

space , let XE   then E = XFFE :{  } is 

called an intuitionistic fuzzy relative supratopology  . 

2- TIFSTS  - space induced by intuitionistic fuzzy 

supratopology . 

Definition 2.1. 

An intuitionistic fuzzy supratopological space ),( X  is 

called TIFSTS  -space and denoted by(

TIFSTS  ) if  for  any distinct pair of points yx,  of 

X  there exists one intuitionistic fuzzy supraopen set A  

in  such that Ax  but Ay  or Ax  and Ay  

. 

Example 2.2. 

Let },{ baX   and  )5.0,4.0(),4.0,3.0(,xA  , 

 )3.0,5.0(),2.0,4.0(,xB  it is clearly ),( X  is a 

TIFSTS  -space , },,,1
~

,0
~

{ BABA  . 

Theorem 2.3. 

An intuitionistic fuzzy supratopological space ),( X  is 

TIFSTs  -space if and only if for each pair of distinct 

points yx,  of X , }{}{ yclSxclS   .  

Proof: 

Sufficiency . suppose that Xyx , , yx   and 

}{}{ yclSxclS   

Let Xw  such that }{xclSw   but 

}.{yclSw   

We claim that }.{yclSx   for if }{yclSx   

then }.{}{ yclSxclS   this contradiction the 

fact that }.{yclSw   consequently 

cyclSx }]{[   to which y does not belong . 

Necessity let ),( X  be an TIFSTS  -space and 

 ,,, yxXyx  intuitionistic fuzzy  supraopen set 

A   Ax  or Ay  then 
CA   is an intuitionistic 

fuzzy  supraclosed set  which Ax  and 
CAy . 

Since }{yclS   is the smallest intuitionistic fuzzy  

supraclosed set  containing  y  [ because 

))](int()( EclSSEEclS   , 

CAyclS  }{  , and therefore }{yclSx   . 

hence }{}{ yclSxclS  . 

Example 2.4. 



 

111 

 

Let },{ baX   and  )5.0,4.0(),4.0,3.0(,xA  , 

 )3.0,5.0(),2.0,4.0(,xB  , 

},,,1
~

,0
~

{ BABA   and )()( BclSAclS 

then ),( X  is a TIFSTs  -space . 

Definition 2.5. 

Let ),( XX   be a IFSTS  , E  be a subset of X , then 

classes E  of all intersections of E  with  - 

intuitionistic fuzzy supra open subsets of X  belong to 

  is a topology on E  it is called relative intuitionistic 

fuzzy  (intuitionistic fuzzy  supra-subspace ). 

Example 2-6: 

Let },{ baX   and  )3.0,3.0(),3.0,3.0(,xE  , 

 )4.0,4.0(),4.0,4.0(,xF  then 

},,,1
~

,0
~

{ FEFEX   is an IFST  on X , 

},1
~

,0
~

{ EE   and ),( EE   is called relative 

intuitionistic fuzzy  suprasubtopological space 

 Definition 2.7. 

Let ),( XX   be any intuitionistic fuzzy 

supratopological space if p is any property in X  , then 

we called p  is intuitionistic supra- hereditary ISH(  for 

short ))if  its appear in a relative intuitionistic fuzzy  

supratopological space  . 

Theorem 2.8. 

Let ),( X  be any TIFSTS  -space , then the 

relative intuitionistic fuzzy  supratopological space 

),( EE   is TIFSTS  -space . 

Proof: 

Since ),( X  be the intuitionistic fuzzy  supratopology 

space , XE  , let Eee 21 , , and 21 ee   

To show ),( EE   is TIFSTS  -space , then 

Xee 21, , there exist an intuitionistic fuzzy  supraopen 

set XA , such that A  containing one of  21,ee  but 

not both , new we have Ee 1  and Ae 1  then 

AEe 1  or Ee 2  and Ae 2  then 

AEe 2  

 is TIFSTS  -space . 

Definition  2.9. 

Let ),(),(: YX YXf    be an intuitionistic fuzzy 

suprahomeomorphism ( IFSH  for short) , let p  any 

property in X  we say that p is  intuitionistic fuzzy  

topological property if p is appear in Y  . 

Theorem 2.10. 

The property of TIFSTS   is S - intuitionistic fuzzy  

topological property  . 

Proof: 

Let ),(),,( YX YX   be an intuitionistic fuzzy  

supratopological  spaces , ),(),(: YX YXf    is  (

IFSH ) , let Yyy 21 ,  and 21 yy   since f  is 

objective , 21 xx    such that 

)(),( 2211 xfyxfy   since ),( XX   is 

TIFSTS  -space ,   one supraopen set A  such that 

AxAx  21 ,  or AxAx  21 ,  and function 

intuitionistic fuzzy  supraopen then 

AxAfxAfxf  111 ),(),()(  hence ),( YY   

is TIFSTS  -space . 

Theorem 2.11. 
A two intuitionistic fuzzy  supratopological  spaces 

),(),,( YX YX    are TIFSTS  -spaces  if and 

only if  YX   is a TIFSTS  -space . 

Proof: 

Sufficiency . let YX ,  are TIFSTS  -spaces , if  

),(),( 2211 yxyx   then either 21 xx   or 21 yy   . 

We claim 21 xx   , since X  is TIFSTS  -space , 

there exists one intuitionistic fuzzy  supraopen set A  

such that AxAx  21 ,  or AxAx  21 ,  , now 

intuitionistic fuzzy  supraopen set YXYA  , 

YAyx ),( 11  or also XAyx ),( 22  then 

YX   is a TIFSTS  -space . 

Necessity . let YX   is a TIFSTS  -space  , to 

show that X  is  TIFSTS  -space  , take 21 xx 

 ,X  two points ),(),,( 21 yxyx  by definition of  

product , since 21 xx   then  ),(),( 21 yxyx  , since 

YX   is TIFSTS  -space  ,  one intuitionistic 

fuzzy  supraopen set YXA   such that 

Ayx ),( 1  , Ayx ),( 2  or Ayx ),( 2 , 

Ayx ),( 1 , now there exist two intuitionistic fuzzy  

supraopen sets 21 , AA  such that AAA  21
 , 

211 , AyAx   or 
212 , AyAx   , since Ayx ),( 1  , 

Ayx ),( 2  therefore 1211 , AxAx   and 

1112 , AxAx   then X  is TIFSTS  - space , 

simarly  Y  is 
TIFSTS  - space .   

3 - 1TIFSTs  - space induced by intuitionistic fuzzy 

supratopology .  

Definition 3.1. 

An intuitionistic fuzzy supratopological space ),( XX   

is called intuitionistic fuzzy supra 1T -space and denoted 

by 1TIFSTS  -space if  for  any distinct pair of points 

yx, of X  there exists two intuitionistic fuzzy 

supraopen sets A , B  in X  such that Ax  , Bx   

and By  , Ay  . 

Remark 3.2. 
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Every 1TIFSTS  -spaces  is TIFSTS  -spaces but 

the converse is not true . 

Example 3.3. 

Let },{ baX   and 

  )3.0,3.0(),3.0,3.0(,xE  , },1
~

,0
~

{ E  it is clearly 

),( X  is TIFSTS  -space but not 1TIFSTS  - 

space . 

Theorem 3.4. 

Let ),( X  be any 1TIFSTS  -space , then the 

relative intuitionistic fuzzy supratopological space 

),( EE   is 1TIFSTS   . 

Proof: 

An intuitionistic fuzzy supratopological space ),( X  

be 1TIFSTS   , let Xee 21, ,   two intuitionistic 

fuzzy supraopen sets A , B  , let XE  , Eee 21 ,   

and 21 ee  such that Ae 1  and Ee 1  then 

AEe 1  and Be 2  and Ee 2  then 

BEe 2  

Hence ),( EE   is 1TIFSTs  . 

Theorem 3.5. 

The property of 1TIFSTS  -space  is topological 

property. 

Proof: 

Let ),(),,( YX YX   be an intuitionistic fuzzy  

supratopological  spaces , ),(),(: YX YXf      be 

an intuitionistic fuzzy suprahomeomorphism ( IFSH  

for short) , to show  ),( YY   is 1TIFSTS   . 

 let Yyy 21 , and 21 yy   ,since f  is onto,  

Xxx  21,   such that )(),( 2211 xfyxfy   , 

since f  is one-one , 21 yy    there exists 21 xx  , 

since ),( X  is  1TIFSTS   ,   two  intuitionistic 

fuzzy  supraopen sets A , B  such that  

AxAx  21 ,  and BxBx  21 , . 

Now function intuitionistic fuzzy  supraopen  then 

AxAfxAfxf  111 ),(),()(  and 

BxBfxBfxf  222 ),(),()(  hence ),( YY   

is 1TIFSTS  -space . 

Theorem 3.6. 

Let ),(),,( YX YX   are 1TIFSTS  -spaces if and 

only if  YX   is a 1TIFSTS  -space  . 

Proof: 

Sufficiency . suppose that YX ,  are 1TIFSTS  -

spaces , if  ),(),( 2211 yxyx   then either 21 xx   or 

21 yy   .  

we claim 21 xx   , since  ),( XX   is 1TIFSTS  -

space ,   two intuitionistic fuzzy  supraopen sets A , B    

such that AxAx  21 ,  and BxBx  21 ,  , now  

YBYA  ,  two intuitionistic fuzzy  supraopen sets  

in YX   , XAyx ),( 11  but YByx ),( 11  

also YByx ),( 11  but YByx ),( 11  then 

YX   is 1TIFSTS  -space. 

Necessity . let YX   is 1TIFSTS  -space  to  prove 

X   is 1TIFSTS  -space 

 take Xxx 21 , , 21 xx   ,

YXyxyx ),(),,( 21 , since 21 xx   then   

),(),( 21 yxyx  , since YX   is 1TIFSTS  -

space ,  two supraopen sets  

YXBA ,  such that Ayx ),( 1  , Ayx ),( 2  

and Byx ),( 2 , Byx ),( 1 . now there exist two 

intuitionistic fuzzy  supra open sets 21 , AA  such that 

AAA  21  , and 211 , AyAx    , since  

Ayx ),( 1  , Ayx ),( 2  and Byx ),( 2 , 

Byx ),( 1  then 1211 , AxAx   and 

1112 , BxBx   then ),( XX  is 1TIFSTS  -

space .Simarly  ),( YY   is 1TIFSTS  - space . 

Remark 3.7. 

Because the intersections is very difficult in intuitionistic 

fuzzy sets , the 2TIFSTS  -space is non satisfied in 

general but satisfies in the case intuitionistic fuzzy  

special supratopological spaces 
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 نبيل عز الدين عارف
 قسم الرياضيات ، كلية علوم الحاسبات والرياضيات ، جامعة تكريت ، تكريت ، العراق                                                    
( 2002/  00/  22، تاريخ القبول:  2002/  6/  22) تاريخ الاستلام:   

 الملخص
وفضاء  1T-ضبابي حدسيسبرا  –، فضاء oT-سبرا ضبابي حدسي -في هذا البحث قدمت تعريفا لبعض بديهيات الفصل فضاء

)(في الحالة الخاصة فقط ) 2T-ضبابي حدسي سبرا  TIFSTS  و)( 1TIFSTS  و)( 2TIFSTS  )باختصار
 التبولوجية على هذه البديهياتودرست الصفات السبرا ضبابية حدسية الوراثية والصفات السبرا ضبابية حدسية 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


