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Abstract

In [1], fuzzy p -open set is introduced and studied. Using this concept as a basic tool, in this paper a new type of
fuzzy compactness, viz., fuzzy almost p*—compactness is introduced. Afterwards, this concept is characterized
especially by fuzzy net and prefilterbase. In the last section, it is shown that fuzzy almost p -compact space is
fuzzy almost compact [3] and the converse is true in fuzzy p'-regular space [1]. Lastly it is proved that fuzzy

almost p"-compactness remains invariant under fuzzy almost p’-continuous function [1].
AMS Subject Classifications: 54A40, 54D20.
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1. Introduction and Preliminaries

From very beginning, many researchers have engaged themselves to introduce and study different
types of fuzzy compactness in fuzzy topological space (fts, for short) in the sense of Chang [2] by

introducing various types of fuzzy open-like sets. In this paper we also introduce a new type of fuzzy
compactness via fuzzy p”-open set [1]. We characterize this newly defined fuzzy compactness in several
ways. This fuzzy compactness implies fuzzy almost compactness but the converse is true only in fuzzy
p’ -regular space [1].

Throughout this paper, (X,7) or simply by X we shall mean an fts. In 1965, L.A. Zadeh
introduced fuzzy set [8] A which is a function from a non-empty set X into the closed interval
I1=[0,1], i.e., AeI”. The support [8] of a fuzzy set A, denoted by suppA and is defined by
suppA={xe X : A(x)#0}. The fuzzy set with the singleton support {x} = X and the value ¢
(0<t<1) will be denoted by x,. 0, and 1, are the constant fuzzy sets taking values 0 and 1
respectively in X . The complement [8] of a fuzzy set A4 inan fts X is denoted by 1, \ 4 and is
defined by (1, \ 4)(x)=1-A(x), for each xe X . For any two fuzzy sets 4,B in X, A<B
means A(x) < B(x), for all xe X [8] while AgB means A is quasi-coincident (q-coincident, for
short) [7] with B, i.e., there exists x€ X such that A(x)+ B(x)>1. The negation of these two

statements will be denoted by 4% B and AgB respectively. For a fuzzy set A, clA and int4 will
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stand for fuzzy closure [2] and fuzzy interior [2] respectively. A fuzzy set A in X is called a fuzzy

neighbourhood (nbd, for short) [7] of a fuzzy point X, if there exists a fuzzy open set G in X such
that x, <G < A4.If, in addition, A4 is fuzzy open, then A is called fuzzy open nbd of x,. A fuzzy set
A is said to be a fuzzy ¢ -nbd of a fuzzy point x, in an fts X if there is a fuzzy openset U in X
such that x,qU < A4.1If, in addition, A is fuzzy open, then A4 is called a fuzzy open ¢ -nbd [7] of x,.

A fuzzy set A in an fts (X,7) is called fuzzy preopen [6] if A <intclA. The complement of a

fuzzy preopen set is called fuzzy preclosed [6]. The union (intersection) of all fuzzy preopen (resp., fuzzy
preclosed) sets contained in (resp., containing) a fuzzy set A is called fuzzy preinterior [6] (resp., fuzzy

preclosure [6]) of A, denoted by pintA (resp., pclA).

2. Some Well-Known Definitions and Results

In this section we recall some definitions and results from [1,2,3,4,5] for ready references.

Definition 2.1 [1]. A fuzzy set 4 in an fts (X,7) is called fuzzy p"-open if A <int(pclA).
The complement of this set is called fuzzy p”-closed set.

The union (resp., intersection) of all fuzzy p"-open (resp., fuzzy p"-closed) sets contained in
(containing) a fuzzy set A is called fuzzy p"-interior (resp., fuzzy p"-closure) of A4, denoted by
pintA (resp., p'clAd).

Definition 2.2 [1]. A fuzzy set 4 inanfts (X,7) is called fuzzy p"-nbd of a fuzzy point x, in
X if there exists a fuzzy p"-open set U in X suchthat x, <U < A4. If, in addition, A is fuzzy
p"-open, then A is called fuzzy p”-opennbdof x, .

Definition 2.3 [1]. A fuzzy set 4 inanfts (X,7) is called fuzzy p°-g-nbd of a fuzzy point X,
in X ifthere exists a fuzzy p -openset U in X suchthat x,qU < A.If, in addition, A4 is fuzzy
p"-open, then A iscalled fuzzy p”-open ¢-nbdof x,.

Result 2.4 [1]. Union (resp., intersection) of any two fuzzy p”-open (resp., fuzzy p°-closed) sets is
also so.

Result 2.5 [1]. x, € p'clA iffevery fuzzy p"-open g-nbd U of x,, UgA.

Result 2.6 [1]. p'cl(p’cld)= p*cld for any fuzzy set A inanfis (X,7).

Result 2.7. p'cl(AN B)= p'clAN p*cIB, for any two fuzzy sets 4,B in X .

Proof. It is clear that

pclAN pclB < pcl(AV B) (1)

Conversely, let x, < p‘cl(AV B) . Then for any fuzzy p" -open g -nbd U of x_,
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Ug(AV B)=  there exists yeX such that U(y)+max{A(y),B(y)}>1=  either
Uy)+A(y)>1=UgA or U(y)+B(y)>1=UgB= cither x,<p'cld or x,<p'clB=
x, <pclAV pclB.

Definition 2.8 [2, 4]. Let A be a fuzzy set in an fts (X, 7). A collection U of fuzzy sets in X
is called a fuzzy cover of A4 if sup{U(x):U e U} =1, for each x € suppA . If each member of U is
fuzzy open (resp., fuzzy p*-open), we call U is fuzzy open (resp., fuzzy p"-open) cover of 4. In
particular, if 4 =1, , we get the definition of fuzzy cover of X .

Definition 2.9 [2, 3, 4, 5]. A fuzzy cover U of a fuzzy set A inan fts (X,7) is said to have a
finite (resp., finite proximate) subcover U, if U, is a finite subcollection of I/ such that VU, > 4
(resp., V{clU:Uely}=2A4 ). In particular, if A4=1, , we get VU,=1, (resp.,
ViclU:Uel,}=1,).

Definition 2.10 [3]. An fts (X,7) is called fuzzy almost compact space if every fuzzy open cover

has a finite proximate subcover.

3. Fuzzy Almost p -Compactness: Some Characterizations

In this section we first introduce a new type of fuzzy compactness via fuzzy p°-open and fuzzy
regularly p”-open sets and then characterize it via fuzzy net and prefilterbase.

Definition 3.1. A fuzzy set A in an fts (X,7) is said to be a fuzzy almost p’-compact set if
every fuzzy p"-open cover U of A has a finite p”-proximate subcover, i.e., there exists a finite
subcollection U, of U suchthat V{p“clU :U € U,} > A.If, in addition, A=1, , we say that the fts
X is fuzzy almost p"-compact space.

Definition 3.2. Let x, be a fuzzy point in an fts (X, 7). A prefilterbase F on X is called

(a) p’-adhere at x,, written as x, < p“-ad F, if for each fuzzy p“-open g-nbd U of x,
andeach FeF, Fgp'clU,ie., x,<p'clF, foreach FeF;

(b) p’-converge to x,, written as F p'x,, if to each fuzzy p“-open g-nbd U of x,_, there

corresponds some F € F suchthat F < p'clU .
Definition 3.3. Let x, be a fuzzy pointinan fts (X,7). A fuzzynet {S :ne(D,>)} issaidto

(a) p"-adhere at x_, denoted by x, < p*-ad(S,), if for each fuzzy p"-open g-nbd U of x,

and each n € D, there exists m € D with m>n suchthat S gp“clU;

(b) p’-converge to x,, denoted by S, ?xa , if for each fuzzy p"-open g-nbd U of x,, there
exists me D suchthat S gp'clU, forall n>m(ne D).
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Theorem 3.4. For a fuzzy set A inan fts X , the following statements are equivalent:

(a) A isafuzzy almost p"-compact set,

(b) for every prefilterbase B in X, [A{pcIB:BeB}]N\NA=0, = there exists a finite
subcollection B, of B suchthat A{p'intB:B e B,}qA,

(c) for any family F of fuzzy p°-closed setsin X with A{F:FeF}/N\A=0,, there exists
a finite subcollection F, of F suchthat A{p'intF :F € F,}qA4,

(d) every prefilterbase on X, each member of which is ¢ -coincident with A, p"-adheres at

some fuzzy pointin A .

Proof (a) = (b). Let B be a prefilterbase in X such that [A{p"c/B:BeB}|N\NA=0,.
Then for any xesuppd , [A{pclB:BeB}](x)=0=1-[A{p’clB(x):BeB}]=1=
VI, \ p'cIB)(x): BeBl=1= sup{p'int(l, \ B)(x): BeB}=1={p'int(l, \ B): Be B} is
a fuzzy p° -open cover of A . By (a), there exists a finite p° -proximate subcover

{p'int(l, \ B), p'int(l, \ B,),....,p'int(1, \ B,)}  (say) of it for A4 .  Thus

A<\ pel(piint(1, \ B))=~/[1, \ plint(p°clB)]=1, \ A p'int(p’clB,) = A p'int(p’clB,)

i=l i=l i=l i=1
<1y N\ A= Ag a plint(pclB,) = Ag A p'intB,.

i=1 i=l1

(b) = (a). Let the condition (b) hold, and suppose that there exists a fuzzy p"-open cover U of
A having no finite p’ -proximate subcover for A4 . Then for every finite subcollection U, of U, there
exists x € suppA such that sup{p”clU(x):U e U,} < A(x) , ie.,
Ll=sup{(p°clU)(x):U e Uy} >1- A(x) 2 0= inf {(1, \ p'clU)x):U eU,} >0 . Thus
{ A Ay \ p'clU): U, is a finite subcollection of U} (=B, say) is a prefilterbase in X . If there

Uel,

exists a finite subcollection {U,U,,...,U,} (say) of U such that A p'int(l, \ p'clU,)qA, then

i=1

AT N A Pint(1, \ p'clU) =~/ [1, \ plint(1, \ p'clU,)]|=vy p'cl(p’clU;))=\/ p'clU, (by
i=1 i=1 i=1 i=1

Result 2.6). Thus U has a finite p” -proximate subcover for A, contradicts our hypothesis. Hence for

every finite subcollection { A (1, \ p'clU),..., A (I, \ p'clU)} of B, where U,...,U, are

Uely, Uel,

finite  subsets of U , we have [ A pint(l,\ pclU)lgd . By (b),
Vel V.V U,

[A Pcl(ly\ p'clUJNA#0, . Then there exists xesuppAd , such that

UelU
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inf[p"el(l, \ p'elU)](x) > 0=> 1= infl p'el(l, \ pelU)](x) <1=> supll, \ pel(l, \ p'elU)](x)

<1=supU(x) <sup p'int(p"clU)(x) <1 which contradicts that U/ is a fuzzy p”-open cover of
Ueld Uel

A.
(@ = (c). Let F be a family of fuzzy p° -closed sets in X such that

N{F:FeF}/N\NA=0,.Then for each x e suppA and for each positive integer #, there exists some
F eF such that F (x)<l/n=1-F (x)>1-1/n=sup[(l, \ F)(x)]=1 and so {l, \ F:
FeF

F e F} is a fuzzy p"-open cover of A. By (a), there exists a finite subcollection F, of F such
that A<y Py, \NF)=1,\ 421, \ \/ pcl(ly \F)= A (I, \ pcl(ly\F))=

Fek Fek, Fek,

A D'intF .Hence Aq( A p'intF),where F, is a finite subcollection of F .

FeF, FeF,
(c) = (b). Let B be a prefilterbase in X such that [A{p"cIB:BeB}]/\ A=0,. Then the
family F ={p’cIlB:B e} isa family of fuzzy p“-closed setsin X with (AF)AA4=0,.By (c),

there is a finite subcollection B, of B suchthat [A{p'int(pcIB):Be B }1gAd= ( A p'intB)qA.

BeB,
(a) = (d). Let F be a prefilterbase in X , each member of which is ¢ -coincident with 4. If

possible, let F do not p”-adhere at any fuzzy point in 4. Then for each x € suppA, there exists

n.e N suchthat x,, < 4. Then there are a fuzzy p’-openset U, andamember F, of F such
that x,,qU, and p*clU;(qFZ . Thus U, (x)>1-1/n so that sup{U,(x):ne N,n>n}=1.

Thus {U':neN,n>n_xesuppA} forms a fuzzy p"-open cover of A. By (a), there exist finitely

k
many points X,,X,,...,X, € suppA and n,n,,..,n, € N such that 4<\, p"clU;’ . Choose F e F

i=1

k k
such that F < A F:f . Then Fg[\/ p*clU}f; ],1.e., FgqA,acontradiction.
i=1 i=l

(d) = (a). If possible, let there exist a fuzzy p”-open cover U of A such that for every finite
subset U, of U, V{p'clU:Uel,}2A. Then F={1,\ \y pclU:U, is a finite subset of

Uel,
U} is a prefilterbase on X such that FgA, for each F e F .By (d), F p"-adheres at some fuzzy

point x,<A. As U is a fuzzy cover of 4, supU(x)=1= there exists U,elU such that
Uel

Ux)>l-a=x,qU, . As x,<p'—adF and 1,\ pcdU,eF , we have

pclUyq(1, \ p“clU,), a contradiction.

Theorem 3.5. For a fuzzy set A4 inanfts X, the following implications hold:
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(a) every fuzzy netin A p”-adheres at some fuzzy pointin A4,
<> (b) every fuzzy netin 4 hasa p"-convergent fuzzy subnet,
< (c) every prefilterbase in 4 p”-adheres at some fuzzy pointin A4,

= (d) for every family {B, :ax € A} of non-null fuzzy sets with [ A p'cIB,]A A=0,, there is

aeh
a finite subset A, of A such that (/\0[EAO B )AA=0,,

= (e) A is fuzzy almost p°-compact.

Proof (a) = (b). Let a fuzzy net {S,:ne(D,2)} in A where (D,>) is a directed set, p°
-adhere at a fuzzy point x, < 4. Let Qxa denote the set of the fuzzy p*-closures of all fuzzy p”-open
g -nbds of x,. Forany Be(, ,we canchoose some neD suchthat S ¢gB.Let E denote the set
of all ordered pairs (n,B) with the property that n€ D, BeQ  and S,gB. Then (E,>) is a
directed set where (m,C)> (n,B) iff m>n in D and C<B. Then T:(E,>)— (X,r) given
by T(n,B)=S,, is a fuzzy subnet of {S, :ne(D,2)}.Let V' be any fuzzy p’-open ¢-nbdof x, .
Then there is neD such that that (n,pclV)eE and hence S gp'clV . Now, for any

(m,U)> (n,p’clV), T(m,U)=S qU < p“clV = T(m,U)gp"clV . Hence T?xa.

(b) = (a). Ifafuzzynet {S, :ne(D,2)} doesnot p"-adhere at a fuzzy point x,, then there is
a fuzzy p -open g-nbd U of x, and an neD such that S, gpclU, for all m>n . Then
obviously no fuzzy subnet of the fuzzy net can p”-converge to x,,.

(@) = (c).Let F ={F,:aeA} beaprefilterbase in A4.Foreach a € A, choose a fuzzy point

x; <F, and construct the fuzzy net S={x, :F, €F}in 4 with (F,>) as domain, where for

two members F,,F, e F, F, > F, iff F,<F,.By (a), the fuzzy net S p"-adheres at some fuzzy
point x, (0<t<1)<A. Then for any fuzzy p“-open g-nbd U of x, and any F, € F, there

exists F, € F such that F,>F, and xFﬁqp*clU . Then Fygp*clU and hence F,qp°clU . Thus

F p -adheres at x,.

(c) = (a). Let {S,:ne(D,2)} be a fuzzy net in A . Consider the prefilterbase
F ={T, :ne D} generated by the net, where T, ={S :me D,m=n}. By (c), there exists a fuzzy
point @, <A suchthat F p"-adheres at a,.Then for each fuzzy p“-open g-nbd U of a, and
each FeF, Fqp'clU, ie., p'clUqT,, for all ne D. Hence the given fuzzy net p"-adheres at
a,.

() = (d).Let B={B,:a €A} beafamily of fuzzy sets in X such that for every finite subset
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Ay of A, (A B)NA#0,. Then F={( A B,)NA:A, is a finite subset of A} is a

ael, ael

prefilterbase in 4. By (c), F p"-adheres at some fuzzy point ¢, <A (0<t<1). Then for each
a €A and each fuzzy p -open g-nbd U of a,, B gp'clU, ie., a, < p'ciB,, for each €.
Consequently, (A p'cIB,)/NA#0,.

aeA

(d = (e). Let U={U,:a e A} be a fuzzy p"-open cover of a fuzzy set 4. Then by (d),
AN A Qe N\ p*int(p*clU NS AN A1 \NU)I=0, . If for some aeA

ael ael

1, \ p'clU,=0,, then we are done. If 1, \ p'clU, (=B,, say) #0,, then for each o €A,

B={B,:aeA} isafamily of non-null fuzzy sets. We show that A pc/B, < A (1, \U,). In fact,

ael ael

let x, (0<#<1) be a fuzzy point such that x, < p'cIB, = p'cl(1, \ p'clU,). If x,qU,_, then

pclU,q(1, \ p'clU,) , which is absurd. Hence x,qU,=x, <1,\U, . Then
[A PCBINASAN[ A (L, \ p int(p'clU )< AN[ A (1, \U,)]=0,. By (d), there exists
ael ael ael
a finite subset A, of A such that [ A B,JANA=0,, ie, A<I,\ A B,=\ (I, \B,)
ael, ael, ael,

= \/ pclU, and (e) follows.

aeh,

Definition 3.6. A fuzzy set A in an fts (X,7) is said to be fuzzy regularly p" -open if
A= p'int(p’clA). The complement of such a set is called fuzzy regularly p”-closed.

Definition 3.7. A fuzzy point x, in X is said to be a fuzzy p"-cluster point of a prefilterbase
B if x, < p’ciB, forall BeB.If, inaddition, x, < A, for a fuzzy set 4, then B is said to have a
fuzzy p’-cluster pointin A.

Theorem 3.8. A fuzzy set A4 in an fts (X,7) is fuzzy almost p" -compact iff for each
prefilterbase F in X which is such that for each set of finitely many members F|,F,,...,F, from
F and for any fuzzy regular p”-closed set C containing A, one has (F; \..A\F,)qC, F hasa
fuzzy p°-cluster pointin A.

Proof. Let A be fuzzy almost p’-compact set and suppose F be a prefilterbase in X such
that [A{pclF:FeF}JNA=0,..(1) . Let xesuppA . Consider any neN such that
1/n< A(x), ie., x,,<A.By (1), x,, £p'clF", for some F"eF . Then there exists a fuzzy p°
-open g -nbd U! of x,  such that UlgqF" . Now U!(x)>1-1/n

= sup{U!(x):1/n< A(x),ne N} =1=>U={U! : x e suppA,n € N} forms a fuzzy p"-open cover
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of A such that for U, there exists F" € F with UqF". Since A4 is fuzzy almost p"-compact,

k k
there exist finitely many members U ””’U:: of U suchthat A<y, p*clU;’if =p'cl(y/ Uy =U,

i=1 i=l

X

say). Now F',..,F* € F such that U'qF" for i=12,...k. Now U is a fuzzy regularly p
-closed set containing A4 such that Uq(F):‘ /\../\F;’Z’f).

Conversely, let B be a prefilterbase in X having no fuzzy p”-cluster point in 4. Then by
hypothesis, there is a fuzzy regularly p”-closed set C containing A such that for some finite
subcollection B, of B, (AB))gC . Then (AB;)gA. By Theorem 3.4 (b) = (a), A is fuzzy
almost p”-compact set.

From Theorem 3.4, Theorem 3.5 and Theorem 3.8, we have the characterizations of fuzzy almost
p’ -compact space as follows.

Theorem 3.9. For an fts X, the following statements are equivalent :

(a) X is fuzzy almost p"-compact,

(b) every fuzzy netin X p”-adheres at some fuzzy pointin X,

(c) every fuzzy netin X hasa p"-convergent fuzzy subnet,

(d) every prefilterbase in X p”-adheres at some fuzzy pointin X,

(e) for every family {B, :a € A} of non-null fuzzy sets with A p“cIB, =0, , there is a finite

aelA

subset A, of A suchthat ( A B,)=0,,

ael

(f) for every prefilterbase B in X with A{p'cIB:BeB}=0,, there is a finite subcollection
B, of B suchthat A{p'intB:BeB,}=0,,

(g) for any family F of fuzzy p’ -closed sets in X with AF =0, , there exists a finite

X
subcollection F, of F suchthat A{p'intF:F e F}=0,.

Theorem 3.10. An fts X is fuzzy almost p”-compact iff for any collection {F, :a €A} of
fuzzy p”-opensetsin X having finite intersection property A{p“clF, :aeA}#0,.

Proof. Let X be fuzzy almost p"-compact space and F = {F,:a €A} be a collection of fuzzy
p’-open sets in X with finite intersection property. Suppose A{pclF,:a € A}=0, . Then
{1, \ p'clF, :a e A} isafuzzy p"-open cover of X .By hypothesis, there exists a finite subset A,
of A such that 1, =V{p'cl(l,\pclF,):acA}=V{,\ plint(p’clF)):acl,}
SV N caeAj=1,\ A F,= A F,=0, which contradicts the fact that F has finite

ael ael

intersection property.
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Conversely, suppose that X is not fuzzy almost p”-compact. Then there is a fuzzy p”-open
cover F ={F :a €A} of X such that for every finite subset A, of A, V{p'clF, :e A,}#1,.

Then 1, \ V{p'clF,:aeA}#0, = A (1, \ p'clF,)#0,, for every finite subset A, of A.

ael,

Thus {1, \ p'clF, :a € A} is a collection of fuzzy p”-open sets with finite intersection property. By

hypothesis, A pcl(l, \ p'clF)#0, ,ie., 1, \ \/ p'int(p’clF,)#0, = \/ p'int(p'clF,)#1,.

aelA aelA aelA

Hence \,/ F, #1,,acontradictionas F is a fuzzy p’-open cover of X .

aelA

Definition 3.11. Let {S, :ne(D,>)} be a fuzzy net of fuzzy p"-open sets in X, i.e., for each
member n of a directed set (D,>), S, is a fuzzy p"-open setin X . A fuzzy point x, in X is
said to be a fuzzy p"-cluster point of the fuzzy net if for every ne D and every fuzzy p"-open ¢
-nbd V' of x,,thereexists me D with m>n suchthat S gV .

Theorem 3.12. An fts X is fuzzy almost p”-compact iff every fuzzy net of fuzzy p”-open sets
in X hasafuzzy p°-cluster pointin X .

Proof. Let U ={S, :ne(D,>)} be a fuzzy net of fuzzy p"-open sets in a fuzzy almost p°
-compact space X . For each neD, let us put F, =p'cl[V{S, :meD and m>n}]. Then
F ={F,:neD} is a family of fuzzy p"-closed sets in X with the condition that for every finite

subcollection F, of F, A{p'intF:F e F}#0,. By Theorem 3.9 (a)= (g), A F,#0,. Let

neD

x,€ A F,. Then x, €F, , forall neD. Thus for any fuzzy p“-open g-nbd A of x, and any

neD

neD, Aq[V{S, 6 :m=n}] and so there exists some meD with m>n and AqS, K = x, is a
fuzzy p"-cluster point of U .

Conversely, let F be a collection of fuzzy p*-closed sets in X with the condition that for every
finite subcollection F, of F, A{p'intF:FeF}#0,. Let F  denote the family of all finite
intersections of members of F directed by the relation ‘>’ such that for F,F, e F~, F, > F, iff
F <F,. Let F'=p'imF , for each FeF" . Then F"#0, . Consider the fuzzy net

U={F":Fe(F",>)} of non-null fuzzy p"-open sets of X . By hypothesis, U has a fuzzy p"

~cluster point, say x,. We claim that x, € AJF . In fact,let /'€ F be arbitrary and A4 be any fuzzy
p -open g-nbd of x,. Since FeF" and x, is a fuzzy p"-cluster point of U, there exists
GeF " such that G> F (ie., GLF) and G'q4d= GgAd = FgA= x, € p"clF = F , for each

FeF=x,e N\F =>ANAF#0,.ByTheorem3.9(g) = (a), X isfuzzyalmost p’-compact.
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Definition 3.13. A fuzzy cover U by fuzzy p"-closed sets of an fts (X,7) will be called a fuzzy
p"-cover of X if for each fuzzy point x, (0<a <1) in X, there exists U €U such that Uis a
fuzzy p"-opennbdof x,.

Theorem 3.14. An fts (X, 7) is fuzzy almost p”-compact iff every fuzzy p*-cover of X hasa
finite subcover.

Proof. Let X be fuzzy almost p"-compactand U/ be any fuzzy p”-cover of X . Then for each
neN with n>1, there exist U'eld and a fuzzy p" -open set V' in X such that
Xy, SVI<U!. Then V'(x)21-1/n =sup{l/'(x):neN}=1=V={":xeX,neN,n>1}

is a fuzzy p"-open cover of X .As X is fuzzy almost p"-compact, there exist finitely many points

X X550, X, € X and n,n,,...,n, € NN\ AL} suchthat 1, =\, p'clV* <\/ p'clU* =\, U}*.
k=1

k=1 k=1

Conversely, let U be fuzzy p*-open cover of X . For any fuzzy point x, (0<a<1) in X,

as supU(x)=1 , there exists U_el such that U _(x)2« (O<a<1) . Then
UeU “ o

V={p'clU:Uel} isafuzzy p"-coverof X and the restis clear.

The following theorem gives a necessary condition for an fts to be fuzzy almost p*-compact.

Theorem 3.15. If an fts X is fuzzy almost p"-compact, then every prefilterbase on X with at
most one p" -adherent pointis p°-convergent.

Proof. Let F be a prefilterbase with at most one p°-adherent point in a fuzzy almost p"
-compact fts X . Then by Theorem 3.9, F has at least one p”-adherent point in X . Let x, be the
unique p"-adherent point of F and if possible, let F do not p"-converge to x,. Then for some
fuzzy p° -open g -nbd U of x, and for each FeF , F£p'clU , so that
FAN{Q,\pclU}#0,.Then G={F NA(l, \ p'clU):F € F} is a prefilterbase in X and hence
has a p”-adherent point y, (say)in X .Now p'clUgG, forall GeG so that x, # y,. Again, for
each  fuzzy p°  -open g -nbd 14 of and  each FeF
pelVg(F /AN, \ p'clU))= pclVgF =y, is a fuzzy p’-adherent point of F, where x, #y,.
This contradicts the fact that x_ is the only fuzzy p"-adherent point of F .

Some results on fuzzy almost p” -compactness of an fts are given by the following theorem.

Theorem 3.16. Let (X,7) bean ftsand A4 € /™. Then the following statements are true :

(@) If A is fuzzy almost p"-compact, thensois p'cld,

(b) Union of two fuzzy almost p"-compact sets is also so,
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(c) If X is fuzzy almost p’-compact, then every fuzzy regularly p*-closed set 4 in X is
fuzzy almost p” -compact set.

Proof (a). Let U/ be a fuzzy p”-open cover of p'clA. Then U is also a fuzzy p”-open cover
of A. As A is fuzzy almost p"-compact, there exists a finite subcollection U, of U such that
ASNVApclU:U el =p'c[V{U :U e} 1= pclA< p'cl{p"cl[V{U :U e U,}1} =
pe[V{U U elU,}]1=V{p'clU :U € U,} . Hence the result.

(b). Obvious.
(c). Let U={U,:aeA} bea fuzzy p"-open cover of a fuzzy regularly p"-closed set 4 in

X . Then for each x ¢ suppA, A(x)=0= 1, \ A(x)=1=>UV {1, \ A)} is afuzzy p"-open
cover of X .Since X is fuzzy almost p’-compact, there are finitely many members U,,U,,...,U, in
U such  that 1, =(pclU V..V pcU)V pcll,\ 4 . We claim  that
pintA< p'clU V..V p'clU, . If not, there exists a fuzzy point x,<p’intd , but
X, £(pelU V..V pelU,) , ie, pB>max{(p'clU)(x),...(p"clU,)x)} . As ;=
(pclU, V..V pclU )V p'cl(1, \ A4) , [p'cl(l, \ D](x)=1=1-pintA(x) =1= p'intA(x)
=0=x, ¢ plintd , a contradiction. Hence A= p'cl(p’intd)< pcl(pclU, V..V p'clU,)

=p'clU, V..V p'clU, (byResult 2.6 and Result 2.7) = A is fuzzy almost p"-compact.

4. Mutual Relation
In this section we first establish the mutual relation between fuzzy almost compact space [3] and
fuzzy almost p*-compact space. It is also established that fuzzy almost p*-compactness remains
invariant under fuzzy almost p" -continuous function [1].

Since for any fuzzy set 4 in an fts X, p'clA<clA (as every fuzzy closed set is fuzzy p"
-closed [1]), we can state the following theorem easily.

Theorem 4.1. Every fuzzy almost p” -compact space is fuzzy almost compact.

To get the converse we have to recall the following definition and theorem for ready references.

Definition 4.2 [1]. An fts (X,7) is said to be fuzzy p°-regular if for each fuzzy p°-closed set
F in X and each fuzzy point x, in X with x,q(1, \ F), there exists a fuzzy open set U in
X andafuzzy p"-openset V in X suchthat x,qU, F<V and UgV .

Theorem 4.3 [1]. An fts (X,7) is fuzzy p"-regular iff every fuzzy p°-closed set is fuzzy closed.

Theorem 4.4. A fuzzy p" -regular, fuzzy almost compact space X is fuzzy almost p”-compact.

Proof. Let U be a fuzzy p"-open cover of a fuzzy p”-regular, fuzzy almost compact space X .
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Then by Theorem 4.3, U is a fuzzy open cover of X . As X is fuzzy almost compact, there is a finite
subcollection U, of U such that V{clU:U eU,}=V{p'clU:Uel,} (by Theorem 4.3 )
=1, = X is fuzzy almost p"-compact.

Next we recall the following definition and theorem for ready references.

Definition 4.5 [1]. A function f:X — Y is said to be fuzzy almost p”-continuous if the inverse
image of every fuzzy p“-opensetin Y isfuzzy p"-openin X .

Theorem 4.6 [1]. For a function f : X — Y, the following statements are equivalent :

(i) f is fuzzy almost p’-continuous,

(i) f(p'clAd)< p'cl(f(A)), forall Ael”,

(iii) for each fuzzy point x, in X and each fuzzy p”-open g-nbd V' of f(x,), there exists a
fuzzy p“-openset U in X with x, <U, f(U)<V.

Theorem 4.7. Fuzzy almost p°-continuous image of a fuzzy almost p*-compact space is fuzzy
almost p"-compact.

Proof. Let f:X —Y be fuzzy almost p"-continuous surjection from a fuzzy almost p”
-compact space X to an fts Y, and let V be a fuzzy p”-open cover of Y. Let xe X and
f(x)=y . Since sup{V'(y):V eV}=1, for each ne N , there exists some V'e) with
V'(y)>1=1/n and so y, qV.. By fuzzy almost p*-continuity of f , by Theorem 4.6 ()= (iii),
SWH LV for some fuzzy p“-openset U’ in X q-coincident with x,, . Since U!(x)>1-1/n,
sup{U!'(x):ne N}=1.Then U={U!:ne N,xe X} is a fuzzy p"-open cover of X . By fuzzy
almost p”-compactness of X, \k/ p*clU;_" =1, , for some finite subcollection {U}' ,...,U::} of U.

-1

k k

k
Then 1, =f(\/ p'clU})=\/ f(p'clU})<\/ p'cl(fU;)) (by Theorem 4.6 () = (ii)
i=1 i=1

i=1
k
S\ pclV =Y isfuzzy almost p’-compact space.
i=1
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