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Abstract: 

In this paper we investigate and study some properties of compactness in supratopologicol space and show that if f  is 

S -continuous function from ),( 

XX   to ),( 

YY  , and E  is S -compact in X  then )(Ef  is S -compact in ),( 

YY  , also 

if YX ,  are a two S -compact supratopologicol space then YX   is S -compact. 

Keywords: Supratopologicol space, supra continuous, supra relative space, supra compact, supra open cover, supra 

open sub cover.  

1-Introduction:   

Let YX ,  be any topological spaces. sub class 

)(Xp  is called  supratopology on X  if X  and 

  is closed under arbitrary union . ),( X  is called 

asupratopological space, The members of 
  are called 

supra open sets and it's Complement is an supra closed 

sets[1]. Let ),( X  be a topological space and 
  be a 

supratopology on X , we called
 asupratopology 

associated with  if  . Let ),(),(


yx YandX  be 

supratopological spaces. Afunction YXf :  is an 
S -

continuous function if the inverse image of each supra 

open set in Y  is a supra open set in X [3].let E  be 

asubset of X , then  the classes 


E of all intersections 

of E  with
 -supra open subsetsof X  belong to

  is a 

topology on E it is called relative supratopology,We say 

that a collection 




u of asupra open sub set of X be 

an supra open cover of E  if and only if 



 


uE  then 

),( X  is supra compact ( S -compact for short) if and 

only if every supra open cover of E  has finite supra sub 

cover. For example let  ecbaX ,,, ,
 is 

supratoplogical of with empty set and 

also   ecbuau ,,, 21 
  hence 

2

1


i

iuX then ),( X is 

S -compact space. The product of supratopology 

is {

YX },,
,

  YjXiji
ji

vuvu  [2].For xample 

let }2,1{},,,,{  YfebaX  , }},{},{},{,{ babaXX  , 

}}2{},1{,{YY    then  

 

,},{},2{}{},1{}{,}{},2{}{

,1}{,}{},2{},1{,{

YbabbYba

aYaXXYXYX






 

}}2{},{},1{},{  baba  .= 

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

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

aaadcb

adcbaYX 
      

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

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

bababba

abbbba
 

2- S - Compactness in supratopologicol spaces 

Theorem 2-1: Any supra closed sub set of S -

compact is S -compact 

Proof. 

Let ),( X  be a S -compact space, let E  be any supra 

closed sub set of X  and  IE  :  supra open cover of 

aset E , to show there exist finite Supra open cover of E , 

since E is supra closed set then
cE  supra open set, 

  IEE c  :  supra open cover in ),( X  by hypothesis 

there exist supra open cover has finite supra open sub 

cover IE  : containing sub cover such that if 
cE  

not supra open cover any part E ( because  CEE ) 

such that 
n

i

iEE
1

 
 is finite supra open sub cover on E , 

then E  is S -compact. 

Remark 2-2: Every finite supratopologicol space 

is S -compact. 
Let  nxxxX ,...,, 21 , let   nn uxuxux ...., 2211

then 

   nuuux ....21
 then 

n

i

iux
1


 

Theorem 2-3: let ),( X  be a supratopologicol space and 

let  EE , be a subspace of ),( X then  EE ,  is S -

compact iff every supra open cover of E  is consist of 

supra open set contained in X  has finite supra open 

cover of E . 

Proof. 

Suppose that E  is S -compact,  IE  :  supra open 

cover of E  the family  IEE  :  supra open cover 

in  EE , .since E is S -compact there exist finite supra 

open sub cover   EEEE
n ....

1

 cover of E then 

 inEE ,.....1
supra open cover of E .  

Necessity. To prove E  is S -compact. Let  cc EE 
supra 

open cover on E ,   such that EEE c

  , the 

family  E supra open cover set on E , XE  by 

hypothesis   finite supra open cover on 

E then c

n

c EE  ,...1
  finite supra open sub cover on

cE  

cover set on E .  



Theorem 2-4: Let E be a sub set of a supratopologicol 

space ),( X  then E  is S -compact in ),( X  if and 

only if E  is S -compact in  EE , . 

Proof. 

Sufficiency. Suppose that  iu be a 


E  -supra open 

cover of E , there exist iH  such 

that HiuHEu iii   ,  hence 

 i
i

i

i

i HandHEuE    ,  is a   supra open cover 

of E  .since E  is S -compact on 
 so iH  contains a 

finite supra sub open cover we say 

 inii HHHE ...21 ,  iik HH  But 

   imi uuE ....1
thus 

imH  contains a finite   supra open 

sub cover then  EE ,  is S -compact space.  

Necessity. 

let iH  be a   supra open cover of E  


i

iii HEHEu  , thus       i

i

ii uHEu but 

  Eiu     so  iH   is a 

E  supra open cover of 

hypothesis          imiimii HHHHEu ....... 1 then 

E  is S - compact space. 

Theorem 2-5: Let ),( X be a supratopologicol space, 

Let  EE ,  be a sub space of X ,if EY  ,then Y  is 

S -compact set in
  iffY  is S -compact set in



E .  

Proof. 

Sufficiency. Suppose that y  is S -compact set in


E .to 

show y  is S -compact set in
 , let   u  supra open 

cover set y on 
  such that  

  EuEyy 







 



    







  uEu Thus u  

supra open cover set y on 
 ,but y  is S -compact set 

in


E , there exist finite supra open cover 

    
n

i

n

i

n

i

i uEuyuy
11 1

,




 

  
is finite supra open 

cover then y  is S - compact set in
 . 

Conversely.  

Let y  is S -compact set in
 , u  supra open cover 

set y on 


E ,   uy ,by definition relatively 

   ,Euu  such that    

   














 uEuEuuy 







  since y  is S -

compact set in
 ,  finite supra open sub cover, 


n

i

iuy
1

 
,  

Thus  















   
n

i

n

i

i EuEuEyy
11

 
n

i

iu
1





is 

finite supra open cover on y  sets then y  is S -

compact set in


E  

Theorem 2-6: Asupratopologicol space ),( X is S -

compact  if and only if For every class iF  of supra 

closed sub sets of X ,  iF  impels  iF  contains a 

finite sub class  imii FFF ,..., 21 with 

imii FFF ,.., 21  

Proof.  

Suppose  iF , then by De Morgan's low. 

 c

iFX   So  c

iF  

is an supra open cover of X ,Since each iF   is closed 

but X   is S -compact hence there 

exist  c

i

c

im

c

i FFF ,....1 thus  CX

 cc

im

c

i FF  ....1
  cc

im

cc

i FF .....1  

=   imi FF ....1
 

Necessity.   

let be IG be an supra open cover of 
i

iGX   by De 

Morgan's low 
i

c

i

c

i

i

C GGX 









, since each iG is 

open.  c

iG  Is class of supra closed sets and has a empty 

intersection Hence there exist  c

i

c

im

c

i GGG ,...
1

 such 

that   c

im

c

i GG ...
1

 Thus   imi

c GGX ....
1

  then  

X is S -compact 

3- 
S - continuous of supratopologicol spaces 

Theorem 3-1: 

Let ),(),(:   YX YXf   be a
S - continuous, and 

let E  be a 

S -Compact sub set of X then it's image  Ef  is S -

compact sub set  ofY . 

Proof.  

Suppose IG is an supra open cover 

of  Ef hence   iGf 1
is an supra open cover of E . 

Since 
S - continuous and each iG  is an supra open set, 

so   iGf 1
 is an supra open cover. 

Theorem 3-2: each of  ),(


xX   and ),(


yY   be a S -

compact spaces,    Let  
 yx YXf  ,),(::  be a

S - 

continuous then  Xf is S -compact. 

Proof. 

Suppose  
IiiG


 be supra open cover to a set  Xf  on 

Y , the family    
Iii GAAf



 :1  is supra open cover 

on X ,since is
S - continuous and A  is supra open set 

in Y  then  Af 1
is supra open set in X . since X is 



S -compact then the there exist finite 

sets    nAfAf 1

1

1 ,...  supra open cover to X  the set 

nAA ,...1
 in  

IiiG


 cover to  Xf  then  Xf  is S -

compact. 

Theorem 3-3: Let ),(


xX  and ),(


yY  are a S -

compact spaces then the  

product of supratopology XxY  is a S -compact space 

Proof. 

Since ),(


xX   is S -compact there exist finite supra 

open sub cover 







 

i

iu
 cover of X  then 

 ini uu ,.....1 supra open sub cover of X , and 

Since ),(


yY  is S -compact there exist finite supra 

open sub cover 







 

i

iv cover of Y  then 

 ini vv ,.....1 supra open sub cover ofY . By definition 

The product of supratopolog  

is {

YX
},,

,

  YjXiji
ji

vuvu   Thus 

   









  
ji ji

yjxijminii vuvuvu
, ,

11 ,,,....,   hence   finite 

supra open sub cover on XxY  then  

 yxYX ,  is S -

compact . 
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 تراص في الفضاءات السبراتبولوجية) التبولوجية الفوقية( -حول السبرا

 طه حميد جاسم الدوري
 ، تكريت ، العراق ، جامعة تكريت كلية علوم الحاسبات والرياضيات، قسم الرياضيات 

 ( 0228/  02/    02، تاريخ القبول:  0228/  8/  6) تاريخ الاستلام:  

 الملخص
-دالةمستمرةمن النمط fودرسنا بعض خواص التراص في الفضاءات السبراتبولوجية)التبولوجية الفوقية(ووجدنا انه إذا كانت في هذا البحث تحرينا 

S 
),(من 

XX إلى),( 

YY وكانت ،Eمرصوصة من النمط-S  فيXفان)(Efهي مرصوصة من النمط-S  في),( 

YY  وكذلك ووجدنا.
YXانه اذاكانت كل من YXن فاS-هما فضاءئين تبولوجين فوقيين ومرصوصين من النمط , هو فضاء مرصوص من النمط-S .                                                                                                                                  

 

  

 
 

 
 

 

 
 

                                                                                                                                                       
                    
 
 
 


