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Abstract: The concept of fuzzy supratopological space was
introduced by El-Monsef and E.Ramadan [1]. El-Monsef and E.Ramadan
have introduced the «concept of «-supracompactness in fuzzy
supratopological spaces. €. Dang, A. Behera and S. Manda (8]
introduced the concepts of Hausdorfness and «o-Lindeltfness in
fuzzy supratopological spaces. In this paper, we introduce fuzzy
«-almost supracompactness and we give some characterizations of
fuzzy o—-almost supracompactness. Also we investigate the image of
fuzzy «-almost supracompact spaces under some types of functions.
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fuzzy «-almost supracompactness; fuzzy almost supracontinuity;
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1. Introduction

After the introduction of the fundamental concept of a fuzzy set
defined by Zadeh in [16], fuzzy o-supracompactness is given and
studied in fuzzy supratopological spaces by using the concept of
«~shading [13. In this paper we introduce and investigate the
concept of fuzzy a-almost supracompactness. We alsa investigate
the relaticns between this concept and another weak forms of fuzzy

x-supracompactness in fuzzy supratopological spaces.

2. Preliminaries

The definitions of fuzzy sets, fuzzy topological spaces and
gther related concepts can be found in [16,6]; the definitions of
«-shading, fuzzy «-almost compactness in [2,3,4,7,11,12,13]; the
definitions of fuzzy reqular spaces, fuzzy almost <continuity and
fuzzy weak continuity in [5,13]. The concepts of compactness,
almost compactness, near compactness and RS5-Qompactness for fuzzy
sets were studied in [4,9,10,141, and some results 1in fuzzy
supratopological spaces can be found in [8,151].
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Definition 2.1. [1] & subclass T<I” is called a fuzzy
supratopolegy on X if O,leT and T is closed under arbitrary union.
In this case (X,T) is called a fuzzy supratopological space
(a fsts for short), the members of T are called fuzzy supraopen

sets. A fuzzy set N is fuzzy supraclosed iff its complement AC is

fuzzy supracpen.

Theorem 2.2. [1] If X, u are fuzzy sets in the fsts X, then

(1) X is fuzzy supraopen (resp. fuzzy supraclosed) iff A=A°®

(resp. A=) ).
(2) If X < u, then A°% < u°° and A7° < u°°

(3) AP a2 (an ws (4) A% U L < (AU w)°s.
-

(5) x S= 1-(1-2)°%. (6) A°%= 1-(1-a)"°

Definition 2.3. [1] A function f : (X, T ) » (Y, T ) between two
1 -

fsts's is called fuzzy supracontinucus, if f-itfz)g'ri.

Notice that, if ««[0,1), any subcollection ust” satisfying the
condition Wx=X I us¥ [u{x)>x] is called an a—shading of X; while,
if x=(0,13, any subcecllectiaon ust” satisfying the condition WYxeX
Jue¥ [ulx)2 &] is called an a*—shading of X [11]. A subcollection
cf an o~ (resp. a*-)shading U of X which is also an «- (resp.

a*—) shading of X is known as an «- (resp. cc*-) subshading of U.

Definition 2.4. Let (X,7) be a fsts and «el[0,1) (resp. xe(0,1]).
(a) A subcollection u<I® is said to be a fuzzy supraopen
«-shading (resp. cx*—shading) of X, if % is an «-shading and each
member of U is a fuzzy supraopen set. A fsts is said to be fuzzy
- (resp. cx*—) supracompact, if every fuzzy supraopen «-shading
(resp. a*-shading) of X has a finite «-subshading (resp.
o®-subshading) [11. |
(b) ust” 1s called a proximate o-shading (resp. proximate
a*—shading), if for each xeX there exists u<e% such that p_s(x),\a

( resp. 4 (f)2x ).
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Theorem 2.5. [1] Let X, Y be fsts's and, let f : X » Y be a fuzzy
supracontinucus surjection. If X is fuzzy «-supracompact, then so

is Y.

Definition 2.6. [1] A collection #<I” is said to be x-centered if
for all pi,yz,...,,uhe.?‘, there exists xoeX such that ,uk(xo)zl-o: for

all k=1,2,...,n.

3. Fuzzy «- and a*-almost supracompact spaces
Throughout this section, the abbreviation "f° will stand for the

word ‘fuzzy’.

Definition 3.1. Let (X, T) be a fsts. (X, T) is said to be fuzzy «
( 0Kl ) ( resp. cc* {0 =1) )-almost supracompact, if every fuzzy
supraopen o« ( resp. a* y-shading family Bt of X has a finite

. * .
praximats o« ( resp. o« )-subshading.

s 4 X . . %
Definition 3.2. U<I™ is said to be « (resp. o }-almost centered,
if for &all finite subfamily {‘ui,.,.v.,,u } of U, there exists x=X
™

B oS

such that pko (z)=1l- ( resp. B T(x)rl-o ) for all k=1,2,...,0.

Theorem 3.3. Let (X, T) be a fsts. Then the following statements

are eguivalent:

(1) (X,7T) is fuzzy «-almost supracompact (resp. fuzzy r_x*-almost

‘ supracompact).

(2) Far all family ¥ of fuzzy supraclosed sets such that VxeX JuesF
satisfying u{x)4l-& ( resp. p(x)<l-« }, there exists a finite
subfamily fr“o of & such that WVx eX ‘3;.1&3‘0 satisfying

[~
,u“(xo)-f.l-cx ( resp.pos(xo)s l-e ).

Proot. [1 = 2 :] Let # be a collection of f. supraclosed sets such
that ¥xeX FJueF such that u(x)<l-«. Then U={l-p:u=F3 is a f.
supragpen «-shading of X. Since (X,T) 1is f. a-almost
suptracompact, there esxists a finite'subfamily 5"0 af & such that
VxeX IueF  satisfying (1-2) S(x)>ex, i.e. 1-pT(x)>a =
p°s(x)<1-o<.
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[2 = 1 :] Suppose that U is a f. supraopen &«-shading of X. Then
F={l-p:pueWU} is a collection of f. supraclosed sets in X such that
VxeX Jue¥ such that (1-;.1)('x)=1—,¢_¢(x)<1-a. Hence, by (ii), there
exists a finite subfamily uo of 2 such that oneX Bye‘uo such that

(1—p)°°(x°)<1-a, i.e. l-y—s(x°)<1-—a = o:(,u‘s(xo), as required.
Hence (X, T} is f. «-almost supracompact. ®

Theorem 3.4. A fsts X is fuzzy o«-almost supracompact iff for every
«-almost centered ( resp. a*-almost centered ) collection &F of
fuzzy supraclosed sets in X, there exists xeX such that m{x)2l-

( resp. p(x)rl-o ) for all ues.

Proof. [ = :] Suppose that F is an «-almost centered ccllection of
f. supraclosed sets in X such that VxeX Jue® such that p(x)<l-«.
Then the collecticon B=s{l-uipu=F3 is a f. supraopen «-shading of X.
Since X is f. «-almost supracompact, there exists finitely wmany

elements pi,uz,...,‘une&" such that ¥x=X I (i=1,2,...,0) such
1 .

-s . o8 . -
that (1= ) (P&, 1. f, (x)4l=&, which contradicts the fact
T r
that F 1s «-almost centered.

[ & 1] This can be proved in a similar fashion. B

It is easy to see that if (X,7) is f. o-supracaompact {resp.
a*-supracompact), then (X, 7T} is alsoc f. «-almost supracompact
(resp. a*—almost supracompact). But the converse is not true as

shown by the following counter-example:

Example 3.5. Let T be the f. supratopology on X={1,2,3,...2

+
generated by the base ( 1,,un tneN }, where

0.4, 1if msn
;_:n(m)=

0.5, 1if m=n
If we let «x=0.45, then (X,7) is f. x-almost supracompact (resp.
a*—almost supracompact), but not f., «-supracompact (resp.

X
o —-supracompact).
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Theorem 3.6. Let (X,Ti) s (Y,Tz) be two fsts's and f : X > ¥ a
fuzzy supracontinuous surjection. If f is fuzzy e-almost

supracompact, then sc is Y.

Proof . Straightforward. #&

Definition 3.7. A function f ¢ (X, T ) » (Y, rz) frem a fsts to
1
another fsts Y is called fuzzy almost supracontinuous

iff f (0w ) ):’:'z‘1 for each HeT .

Theorem 3.8. Let (X,Tl), (Y,'rz) be two fsts's and f = X 5 Y be a
fuzzy almost supracontiauous surjecticn. If X is fuzzy «-almost
supracompact, then sa is Y.

Proof. Let & be a f. supracpen «-shading of Y. Then the family
=00 w )% ped is a subfamily of T, and is an oa-shading
of X. If we let y=Y, then there exists x=X with f(x)=y, since f is
surjective. Since X is f. o-almost supracompact, there exists  a
finite subfamily uo of % such that VxsX Eye‘uo satisfying

o N w5 7% (x). Therefore

-1 s OB 1

o < UE L THTEN TR s (F e I R = i o
= g () = ou (y) = a < u {y),

follows. Hence Y is f. «-almost supracompact, toco. A

Definition 3.9, Let (X,Ti), (Y,TZ) be two fests's and f 1 X > Y a

function. f is called fuzzy weakly supracontinuous

iff £ N u) < (F (p %) for each HeT, .
Theorem 3.10. Let f:(X,’ri) > (Y,'rz) be a fuzzy weakly
supracontinuous surjection. If (X,Ti) is fuzzy «-supracompact,

then (Y,TZ) is fuzzy «-almost supracompact.

Proof. Lzt ¥ be a f. supraocpen «-szhading of Y. Since f is fuzzy
- -1 - i -s [ol=
weakly supracontinuous, we have f (ul=(f "(u 7)) = faor each HET .

Then «={(f “(u ~))°%

e o)) T ipe¥) is a f. supraopen «-shading of X . Let
yeY. Then 3JxeX such that f(x)=y by the surjectivity of f. Since X

is f. x-supracompact, there exists a finitz subfamily ‘?,io of
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U such that VxeX IueuU  satisfying (£ L% (x)>e.  Hence

By =a SR =F T S 2 0E M TP da = u C(y)D«.

Hence Y is f. «-almost supracompact. 8

Remark 3.11. The last three theorems are valid, if « is replaced

*
by &« .

Definition 3.12. A& fuzzy set N in a fsts X is called fuzzy regular

supraocpen (resp. fuzzy regular supraclosed} if A =X (resp.

-8
L=

A = M.

Theorem 3.13. A fsts X is fuzzy «-almost supracompact iff each
fuzzy regular- supracpen «-shading ¥ of X has a finite proximate

«-subhading.

Proof. Qbvicus. &

Definition 3.14. A fuzzy set A of an fsts (X, T) is called a fuzzy
suprasemiopen (resp. fuzzy regular suprasemiopen) set, If there
exists a furzy supragpen (resp. fuzzy regular supraopen) set u of

X such that uﬁks,us.

Definition 3.15. A fsts (X,7) is called fuzzy «-~S-supraclosed
(resp. fuzzy cx*-S~supraclosed), if each f. suprasemicpen «-shading
(resp. cx*—shading) U of X has a finite proximate «-shading (resp.

a finite proximate ¢« -shading) of X.

Remark 3.16. It is clear that each fuzzy a(a*')-s—supraclosed fsts
is also fuzzy o:(oz*)—almost supracompact. But the converse is not

true:

Example 3.17. Let X=2& and consider the fuzzy sets pn, v
on X defined by

o f0.7, if i=] 0.2, ifi=j
”i”’_{ 0.8, if ixj } and "'i(”’{ 0.45, if izj }
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Mow let T denote the fuzzy supratopology generated by

{pn,vn : n=4,5,6,...2. on X [12]. If «=0.75, then (X,7T) is f.

3
o -almost supracompact, since each f. supraopen oc*-shading of X

must include 1)( as a member. But, since ;.1;°=1-ui ties,

{l-ui:ieZ} is a f. suprasemiopen a*—shading of X and it has no
*
finite proximate « -subshading; in other words, X 1is not f.

a*-S-supraclosed .

Theorem 3.18. A fsts X is fuzzy o-S-supraclosed iff every fuzzy

reqular supraclesed «-shading has a finite «-subshading.

Proof. Since a fuzzy regular supraclosed set is f. suprasemiopen
ant supraclosed, and the f. supraclosure of a f. suprasemiopen set

is f. regular supraclosed, the proof is obvious. R

Theorem 3.19. A fsts X is fuzzy «-S-supraclosed iff each fuzzy
regular suprasemiopen «-shading & of X has a finite proximate

«-sgbshading.

Proof . Proceeding similarly as in Theorem 5.7 of [13], we obtain

the result easily. 8

Definition 3.20. The fsts (X, ) is called fuzzy regular, if every
fuzzy supraopen set A of X ctan be written as the supremum of some

fuzzy supraopen sets 7\1.’5 of X such that A ° < X for each i.

Theorem 3.21. Let (X, 7) be a fuzzy regular fsts. If X is fuzzy

«-S-supraclosed, then it is fuzzy o-supracompact, too.

Proof . It is analogous to the proof of Theorem 5.11 of [13]. =
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