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Abstract 
In this paper , we introduce a some new  separation axioms  supra-

T -space , supra-
1T -space and supra-

2T -space 

( S -
T , S -

1T , S -
2T  for short), and study the supra-hereditary ( S -hereditary for short) and supratopological  

property ( S -topological property for short) on them. 
 

1- Introduction : 
Let YX ,  be any topological spaces on which separation 

axioms ),,(
21

TTT
are assumed unless explicitly stated 

[3]. A sub class )(xp  is called supratopology on X  

if X  and   is closed under arbitrary union. ),( X  

is called a supratopological space. 

The members of   are called supra open  sets [1]. Let 

),( X  be a topological space and   be a supratopology 

on X  , we called   asupratopology associated with   

if   , let E  be a subset of  X . The supra closure 

(resp. supra interior) of E  well be denoted by 

))int(.)(( ESrespECLS  . Let ),(),(


yx YandX  be 

supratopological spaces . A function YXf :  is an 

S -continuous function if the inverse image of each 

supra open set in Y  is a supra open set in X .[1] . we say 

that f is a  supra open function if and only if the image 

of any supra open set XE   is a supra open set 

YEf )(  and we say that f  is a supra homoeomorphism  

( S -home for short) if and only if f  is bijective , f  is 

supra open function and f  is S -continuous [4]. 

 The product of supratopology is 
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   For example let }2,1{},,,,{  YdcbaX , }},{},{},{,{ babaXX   , }}2{},1{,{YY    then 

,},{},2{}{},1{}{,}{},2{}{,1}{,}{},2{},1{,{ YbabbYbaaYaXXYXYX 

 }}2{},{},1{},{  baba  . 

= )},1,{()},2,(),1,{()},2,(),2,(),2,(),2,{()},1,(),1,(),1,(),1,{(,{ aaadcbadcbaYX       

)}}2,(),2,{()},1,(),1,{()},2,(),1,(),2,(),1,{()},2,{()},1,{()},2,(),1,{()},2,{( bababbaabbbba  

 

2- 
TS  - space induced by supratopology . 

 

Definition 2.1. 
A supratopological space ),( X  is called supra 

T -space 

and denoted by (
TS  ) if  for  any distinct pair of points 

yx,  of X  there exists one supra open set u  in   such 

that ux  but uy  or 
ux  but uy  . 

 

Example 2.2. 
    Let },,,{ dcbaX   and }},,{},,{},,{},{,{ dbadbbabX  it 

is clearly ),( X  is 
TS  -space . 

 

Theorem 2.3. 
 A supratopological space ),( X  is

TS  if and only if 

for each pair of distinct points yx,  of X , 

})({})({ yclSxclS    .  
 

Proof: 
Sufficiency. suppose that for each pair of distinct points 

Xyx , , })({})({ yclSxclS   . Let Xw  such that 

})({xclSw   but }).({yclSw   

We claim that }).({yclSx   for if })({yclSx   then 

}).({})({ yclSxclS    this contradict the fact that 

}).({yclSw   Consequently cyclSx })]({[   to which 

y does not belong . 

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

 ,,, yxXyx  supra open set u    ux  or uy  

then 
c

u
 is an supra closed set which 

ux  and 
c

uy  . Since })({yclS  is the smallest supra closed set 

containing  y  , 
c

uyclS  })({  , and therefore 

})({yclSx   . Hence })({})({ yclSxclS   . 
 

Example 2.4. 
Let  }},,{},,{},,{},,{},{},{,{},,,,{ cbacacbbabaXdcbaX    

and })({})({ bclSaclS    then ),( X  is 
TS  -space . 

 

Definition 2.5. 
Let ),( 

XX   be a supratopological space , E  be a subset of 

X , then classes 

E  of all intersections of E  with  -

supra open subsets of X  belong to   is a topology on E  

it is called relative supratopology (supra-subspace ) 
 

Example 2-6: 
Let }},,{},,{},,{},{,{},,,,{ dbadbbabXdcbaX X    and 

},,{ cbaE   then }}{},,{,{ bbaEE   and ),( 

EE   is 

called relative supra subtopological space . 
 



Definition 2.7. 

Let ),( 

XX   be any supra topological space if p is any 

property in X  , then we called p  is S hereditary if 

every relative supra topological space has property p  . 
 

Theorem 2.8. 

Let ),( X  be any 

TS space , then every  relative 

supratopological space  is 
TS  . 

 

Proof: 

Let ),( 

EE   be a relative supratopological space. To 

show ),( 

EE   is 
TS  -space, let Eee 21, and 

21 ee   ,then Xee 21, . Because ),( X  is  
TS   , 

there exist a supra open set Xu  , such that 
u  

containing one of  
21,ee  but not both , now if  ue1

, 

then 
  uuEe1
 .If ue2

  then 
  uuEe2
therefore ),( 

EE  is 

TS space . 
 

Definition  2.9. 

Let ),(),(:   YX YXf   be any S homeomorphic , 

let p  any property in X  we say that p is S -

topological property if p is appear in Y  . 
 

Theorem 2.10. 

The property of 
TS   is topological property . 

 

Proof: 

Let ),(),,( 

YX YX   be a supratopological spaces and 

let  ),(),(:   YX YXf   be a S  home , suppose  

Yyy 21,  such that 
21 yy  . Because  f  is bijective , 

there exist Xxx 21,   such that 

)()( 2211 xfandyxfy   . But  ),( 

XX   is a 
TS  -

space , so there exist a supra open set 
u  such that 

  uandxux 21
 or 

  uandxux 21 . Since f  a 

supra open function , so )( uf  is a supra open set of Y  . 

By bijectivity of f  , we get  )()( 11

 ufxfy  and 

)()( 22

 ufxfy  or )()( 11

 ufxfy  and 

)()( 22

 ufxfy  . Therefore , ),( 

YY   is a 



TS space . 

 

Theorem 2.11. 
A two supratopological spaces ),(),,( 

YX YX   are 



TS spaces if and only if  YX   is a 

TS space . 
 

Proof: 
Sufficiency . Let YX ,  be a 

TS spaces , let  

YXyxyx ),(),,( 2211
 and  ),(),( 2211 yxyx   . Thus 

21 xx   or 
21 yy  . Assume that 21 xx  . Since X  is a 



TS space , there exists a supra open set 
u  such 

that   uxux 21 ,  or   uxux 21 , . Now the supra 

open set YXYu  , and  Yuyx  ),( 11
 or  

Yuyx  ),( 22
 then YX   is a 

TS space. 

Necessity . let YX   is a 

TS space . To show that 

X  is  

TS space , take Xxx 21, such that 
21 xx   , 

  two points YXyxyx ),(),,( 21
 by definition of  

product . Since 
21 xx   then  ),(),( 21 yxyx  . But  

YX   is 

TS space , so   a supra open set 

YXu   such that uyx ),( 1
 , and it follow that 

uyx ),( 2
 or uyx ),( 2

, and uyx ),( 1
. There 

exist two supra open sets 

21 ,uu  such that uuu  

21
. 

Thus    211 uandyux  or 
  212 uandyux . Because 

uyx ),( 1 and 

uyx ),( 2 ,   1211 uandxux or   1112 uandxux , 

consequintly  X  is 

TS space . similarly  Y  is 



TS space . 

 

3 - 
1TS  - space induced by supratopology .  

Definition 3.1. 
A supratopological space ),( 

XX   is called supra 
1T -

space and denoted by (
1TS  ) if  for  any distinct pair 

of points yx, of X  there exists two supra open sets 
u , 

v  in 


X  such that 
ux  ,

 vx   and 
 vy  , 

uy  . 

 

Remark 3.2. 

Every 
1TS  - spaces is 

TS spaces but the 

converse is not true . 
 

Example 3.3. 
Let }},,{},,{},{},{,{},,,,{ cbababaXdcbaX    it is 

clearly ),( X  is 

TS space but not 
1TS  - space . 

 

Theorem 3.4. 
Let ),( X  be any 

1TS   -space , then every  relative 

supratopological space ),( 

EE   is 
1TS  - . 

 

Proof: 
A supratopology space ),( X  be a 

1TS   , let 

XE  and  let Xee 21,  such that 
21 ee  ,   two supra 

open sets 
u , 

v such that ue1
 and Ee 1

 then 
  uuEe1
 and  ve2

 and Ee 2
 then 

  vvEe2
. Hence ),( 

EE   is 
1TS   . 

 

Theorem 3.5. 
The property of 

1TS   - space  is topological property. 
 

Proof: 

Let ),(),,( 

YX YX   be a supratopological spaces , 

),(),(:   YX YXf   is S  home , to show  ),( 

YY   is 

1TS   . 

let Yyy  21
 ,since f  is onto,  Xxx  21,   such that 

)(),( 2211 xfyxfy   , since f  is one-one , 
21 yy    

there exists 
21 xx  , since ),( X  is 

1TS  ,   two 



supra open sets 
u , 

v  such that    uxux 21 ,  and 

  vxvx 21 , . 

Now function supra open then 
  uxufxufxf 111 ),(),()(  and 

  vxvfxvfxf 222 ),(),()(  hence ),( 

YY   is  

1TS  -space . 
 

Theorem 3.6. 

Let ),(),,( 

YX YX   are 
1TS   -spaces if and only if  

YX   is a 
1TS   -space  . 

 

Proof: 
Sufficiency . Let YX ,  be a 

1TS   -spaces , let  

YXyxyx ),(),,( 2211
 and  ),(),( 2211 yxyx   . Thus 

21 xx   or 
21 yy  . Assume that  

21 xx  . Since X  is a 

1TS   -space , there exists two supra open sets 
u , 

v  

such that 
  uxux 21 ,  and r 

  vxvx 21 ,  . Now 

the supra open sets YXYvYu   , , and  

Xuyx  ),( 11
 but Yvyx  ),( 11

and Yvyx  ),( 22
 

but  Xuyx  ),( 22
 then YX   is a 

1TS   - space. 

Necessity . let YX   is a 

TS  space . To show that 

X  is  
1TS   -space , take Xxx 21, such that 

21 xx   , 

  two points YXyxyx ),(),,( 21
 by definition of  

product . Since 21 xx   then  ),(),( 21 yxyx  . But  

YX   is 
1TS   -space , so   a two supra open sets  

YXvu ,  such that uyx ),( 1
,  uyx ),( 2

 and 

 vyx ),( 2
,  vyx ),( 1

. Now there exist two supra open 

sets 


21 ,uu  such that uuu  

21 , and 

  211 , uyux   , since  uyx ),( 1
, uyx ),( 2

 and 

 vyx ),( 2
,  vyx ),( 1

 then 
  1211 , uxux  and 

 
1112

, vxvx  then ),( 

XX   

is 
1TS  -space .Simarly  ),( 

YY   is 
1TS  - space . 

 

4- 
2TS  - space induced by supratopology . 

 

Definition 4.1 
A supratopological space ),( 

XX   is called supra 
2T -

space and denoted by (
2TS  ) if  for  any distinct pair 

of points yx, of X  there exists  disjoint two supra open 

sets 
u , 

v  in 
  such that 

ux  and 
 vy  . 

 

Example 4.2. 
Let },,,{ dcbaX  ,                                                                                   

}},,{},,{},,,{},,,{},,{},,{},,,{},,,{},,{},}{{},{,{ dcbcdacbcadabadadbdabcacbaX

 it is clear that ),( 

XX   is 
2TS  -space . 

 

Remark 4.3. 

Every 
2TS  -space  is 

1TS  -space but the converse is 

not true . 
 

 

Example 4.4. 

Let },,,,{ edcbaX  , 

}},,,{},,,{},,,{,{ dcbadcbcbaX  it is clearly ),( X  

is 
1TS  -space but not 

2TS  - space . 
 

Theorem 4.5.: 

Let ),( 

XX   be any 
2TS  -space , then every  relative 

supratopological space ),( 

EE   is 
2TS  -space . 

 

Proof: 
 Let ),( 

XX   be a relative supratopological space and let 

Eee 21,  such that 21 ee  . Since XE  , so 

Xee 21, . But ),( 

XX   is 
2TS  -space , thus there 

exist two disjoint supraopen sets 
u , 

v  in X , such 

that ue1
,  ve2

 and   vu . Thus 

  EuEe 1
 ,   EvEe 2

, and 

  )()( vEuE . Hence ),( 

EE   is 
2TS  -

space. 
 

Theorem 4.6. 

The property of 
2TS  -space  is topological property. 

 

Proof: 

Let ),(),,( 

YX YX   be a supratopological spaces and let  

),(),(:   YX YXf   be a S  home , suppose  

Yyy 21,  such that 
21 yy  . Because  f  are one-one 

and onto  , then )()( 2

1

1

1 yfyf   , But   ),( 

XX   is a 

2TS  -space , so there exist two  supra open sets 
u , 

v on X  such that  uyf )( 1

1 ,   vyf )( 2

1 and  

  vu  . 

We get  )(),( 12

  ufyvfy . Since  supra open 

function  then )( uf  , )( vf  are supra open sets. 

Therefore  ),( 

YY   is 
2TS  -space . 

 

Theorem 4.7. 

A two supratopological space ),(),,( 

YX YX   are 

2TS  -spaces if and only if  YX   is a 
2TS  -

space  . 
 

Proof: 

Sufficiency . Let YX ,  be a 
2TS  -spaces , let  

YXyxyx ),(),,( 2211
 and  ),(),( 2211 yxyx   . Thus 

21 xx   or 
21 yy   . Assume that  

21 xx  . Since X  is a 

2TS  -space , there exists two supra open sets 
u , 

v  

such that   uxux 21 ,  and  
  vxvx

21
,  and 




vu  . Now the supra open sets 

YXYvXu   , , and  Xuyx  ),( 11
 but 

Yvyx  ),( 11
and  Yvyx  ),( 22

 but  

Xuyx  ),( 22
 and   )()( YvXu  then 

YX   is 
2TS  -space . 

Necessity . let YX   is a 
2TS  - space . To show that 

X  is  
2TS  -space , take Xxx 21, such that 

21 xx   ,   two points YXyxyx ),(),,( 21
 by 



definition of  product . Since 21 xx   then  

),(),( 21 yxyx  . But  YX   is 
1TS  -space , so 

  a two supra open sets  YXvu ,  such that 

uyx ),( 1 ,  
uyx ),( 2  and 

 vyx ),( 2 , 

 vyx ),( 1  and 


vu . Now there exist two 

supra open sets 

21 ,uu  such that uuu  

21
 , and 

  211 , uyux   , since  
uyx ),( 1  , 

uyx ),( 2  

and 
 vyx ),( 2 , 

 vyx ),( 1  such that 

vvv  

21  then 
  1211 , uxux  and 

  1112 , vxvx  then ),( 

XX   is 
2TS  -

space .Similarly  ),( 

YY   is 
2TS  - space . 
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