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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 (X,z3) to(y,z;), and E isS -compact in X then f(g) is S -compact in(Y,z;), also

if x,y areatwo s -compact supratopologicol space then X xY is S -compact.
Keywords: Supratopologicol space, supra continuous, supra relative space, supra compact, supra open cover, supra

open sub cover.
1-Introduction:
Let X,Y be any topological spaces. sub class

< p(X) is called supratopology on X if X e¢* and
7" is closed under arbitrary union (X, is called
asupratopological space, The members of 7"~ are called
supra open sets and it's Complement is an supra closed
sets[1]. Let (x, ;) be a topological space and " bea
X, we called " asupratopology
Let(X,z,")and(Y,z,")be
supratopological spaces. Afunction f:X —Y isan S”-

continuous function if the inverse image of each supra
open set in Y is a supra open set in X [3].letE be

asubset of x , then the classes 7 of all intersections

supratopology on

associated with7 if; .

of E with " -supra open subsetsof x belong toz” is a
topology on E it is called relative supratopology,We say

that a collection {ua }aeA of asupra open sub set of X be
an supra open cover of E if and only if g c U uthen

ael
(X,z") 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 X = {a, b,c,e}, 'is
supratoplogical of with empty set and

alsou,” ={a},u,” = {b,c,e} hence x — Ou;« then (X,77)is
i=l

S -compact space. The product of supratopology

- *
isTyy ={ Uu; xV:,u; €7,V €7y }2].For xample
1]

let X ={a,be, f}Y ={1,2} , 7} ={X,{a}.{b}.{a,b}}.
7 ={Y {3{2}} then

T ={X Y, X {3, X {2}, {a} = Y {a}x {1},

{ad > {2} {b} <Y {b} x{I}, {b} x{2}.{a, b} x ¥,

{a. b} x{8}{a,b}x{2}} =
{XxY.{(ad),(b.1),(c1).(dD}{(a2),
(b.2),(c,2),(d.2)}.{(a)). (@.2)}.{(aD},

{@2)}.{(.1), (b.2)}.{(b.1)}.{(b.2)}.{(aD),

(a,2),(b.1), (b,2)}.{(a1), (b.D}.{(a.2), (b.2)}}

2- S - Compactness in supratopologicol spaces
Theorem 2-1: Any supra closed sub set of S -
compact is S -compact

Proof.
Let (x,z*) be as -compact space, let E be any supra

closed sub set of X and {E, :a <1} supra open cover of
aset E , to show there exist finite Supra open cover of E ,
since Eis supra closed set then E® supra open set,
ECU{EQ ‘€ |} Supra open cover in(X,z*) by hypothesis
there exist supra open cover has finite supra open sub
cover {E, : o e | jcontaining sub cover such that if E°
not supra open cover any part E ( because E(NE® =¢)
such that g — LnJ E,, Is finite supra open sub cover on E,
i=1
then E is S -compact.
Remark 2-2: Every finite supratopologicol space

is S -compact.
Let X ={X,%,,.... X, }» let x, eu,x, eu;...x, eu’then

xeu; (Ju;{J..Ju; then, L”Juf

i=l
Theorem 2-3: let (x,,*) be a supratopologicol space and
let (E,r;)be a subspace of(x,T*)then(E,,;) 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, {E_ : <1} supra open
cover of E the family {EaﬂE o € | | supra open cover
in (E,7;)since Eis S -compact there exist finite supra
open sub cover {EaﬂE----EanﬂE} cover of Ethen
{E,,......E,, }supra open cover of E .

Necessity. To prove E is s -compact. Let {EZ }: Ecsupra
open cover on E, Va such thatge = E,NE: the

Ecx by
open cover on

family {E_}supra open cover set onE,
hypothesis 3 finite
E then {Ezil’"'E[in} finite supra open sub cover on E°

supra

cover seton E .



Theorem 2-4: Let E be a sub set of a supratopologicol
space (X,z") then E is S -compact in(X,z") if and
onlyif E is S -compactin (g, z; ).

Proof.

Sufficiency. Suppose that {ui*}be a TE -supra open
cover of E, there

thaty: - E(H,.u;  Hi hence

existH, e ¢ such

ECUU. 'ECUH and{H,} is ar’ — supra open cover

of E sinceE is S -compact on r*so{Hi*}containsa
finite  supra  sub open cover we  say

EcH,JH.J-JH,  Hy e{H,}But
E=u;J..Ju;, thus H . contalns a finite

sub cover then (E,TE) is S -compact space.
Necessity.
let{H,} be a z*— supra open cover ofE

u; =ENH,EcUH, Tus ur =J(ENH, )= u; but

so {Hi} isa 7o — supra open cover of

{u{}: Eﬂ(HiU---UHim); HnU'"UHim then
E isS - compact space.
Theorem 2-5: Let(x, .*)be a supratopologicol space,

Let (E,TE) be a sub space of X ,if Y C E then Y is

supra open

u erg
hypothesis

S -compactsetinz” iffY is S -compactsetinz; .
Proof.
Sufficiency. Suppose that Y is S -compact set in7¢ .to

showy is S -compact set inz", let {u;} supra open

cover set y on 7" such that
y=Yy)Ec (Uu;]ﬂE =UJ:NE)=Uuy Thus {u:}

supra open cover sety on 7" ,but y is S -compact set

inré, there exist finite supra open

" - ! E is finite supra open
yggu, ygig( :NE)< UU

cover then y is S - compactsetinz”.
Conversely.

cover

Lety is S -compact setinz”, {u:’} supra open cover

setyon 7¢, yc|Jur by definition relatively

u, = u;ﬂE,‘v’a such that

ygUu;:U(u;ﬂE):[UuaangUuasince yis S -
compact set inz",3 finite supra open sub cover,

A (VY ARV R B

I i=l

finite supra open cover on Yy sets then y is S -
compact set in 7

Theorem 2-6: Asupratopologicol space (X,z")is S -
compact if and only if For every class {Fi} of supra

closed sub sets of X ,(|F, =¢ impels {Fi} contains a

finite sub class {Fil, F,...F, }with
FioFo R =9

Proof.

SupposeﬁFi =¢, then by De Morgan's low.

X :UFi° So {Fic}
is an supra open cover of X ,Since each F,

but X isS -compact hence there
exist F; ,....FiC € {F-C }thusgb =X =

is closed

=Fy[ ) \Fim
Necessity.
let be {G, }be an supra open cover of y :UGi by De

Morgan's Iow

(UG] ﬂGc, since each G, is

open. {Gf} Is class of supra closed sets and has a empty

intersection Hence there existG;;,...G., e{ ic} such
that(;ifm,_ﬂc;ifn =¢ Thus X =g¢° :Gi1U“"UGim then
Xis S -compact

3- S”- continuous of supratopologicol spaces
Theorem 3-1:

Let f:(X,z%)—(Y,z;) be aS"- continuous, and
letE bea
S -Compact sub set of X then it's image f(E) is S -

compact sub set ofY .

Proof.
Suppose {G, }is an supra open
of f(E)hence {f (G, )}is an supra open cover of E .

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

cover

so {f N (Gi )} is an supra open cover.

Theorem 3-2: each of (X,r,’) and (Y,z,”) bea S -
Let: f :(X,z.") —>(Y,r;) beaS"-
continuous then f (X ) isS -compact.

Proof.
Suppose (Gi).

iel

Y , the family {(f (A):Ae G)}iEI is supra open cover

compact spaces,

be supra open cover to a set f (X) on

on X ,since isS”- continuous and A is supra open set
in Y then f_l(A) is supra open set in X . since X is



S -compact then the there  exist finite
sets f *(A),...f (A, )supra open cover to X the set

A...A, in (G;)._, coverto f(X)then f(X)isS -
compact.

Theorem 3-3: Let (X,7, )and(Y,ry*)are a S -
compact spaces then the

product of supratopology XXY isa S -compact space
Proof.

Since (X,7,”) is S -compact there exist finite supra
open sub  cover { } cover of x then
ul

{uil, ..... uin}supra open sub cover of X, and
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