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Abstract

In this work, we introduce definitions of smooth strong compact-
ness and smooth P-closedness for arbitrary L-fuzzy sets in smooth L-
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1. Introduction

Sostak [14] introduced the fundamental concept of a fuzzy topological struc-
ture, as an extension of both classical topology and fuzzy topology, in the
sense that not only objects are fuzzified, but also the axiomatics. In [15, 16],
Sostak gave some rules and showed how such an extension can be realized.
Chattopadhyay et al.[4, 5] and Ramadan [11] have redefined the same concept
called as “smooth fuzzy topology” by Ramadan [11].

The notion of compactness is one of the most important concept in general
topology. Therefore, the problem of generalization of the classical compactness
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to fuzzy topological spaces has been intensively discussed over the past 30
years. Many papers on fuzzy compactness have been published and various
kinds of fuzzy compactness have been presented and studied. Among these
compactness, the fuzzy compactness in L—fuzzy topological spaces introduced
by Kudri [8] posseses more satisfactory properties than others.

Aygiin et al.[2] introduced the notion of L—fuzzy compactness in smooth
L—fuzzy topological spaces as a generalization of L-fuzzy compactness intro-
duced by Kudri [8]. Based on this definition different kinds of compactness in
smooth L—fuzzy topological spaces have been defined and studied [12].

In ordinary topology strong compactness have been defined by Atia et al.[1].
The concepts of strong compactness and P-closedness have been presented
in [0,1]-fuzzy topological spaces by Nanda [10] and Zahran [17], respectively.
Kudri and Warner have defined strong compactness for arbitrary fuzzy sets in
L—fuzzy topological spaces. Aygiin and Kudri [3] have given the definition of
P—closedness for arbitrary fuzzy sets in L—fuzzy topological spaces.

In the present paper, we introduce smooth strong compactness and smooth
P—closedness in smooth L—fuzzy topological spaces along the line of smooth
L—fuzzy compactness defined by Aygiin et al.[2]. We obtain different charac-
terizations of these concepts and study some of their properties and give the
relations among these concepts and the other definitions of compactness in
smooth L—fuzzy topological spaces.

2. Preliminaries

Throughout this paper X will be a non-empty ordinary set and L = L(<
,V,A) will denote a fuzzy lattice, i.e. completely distributive lattice with a
smallest element 0 and a largest element 1 (1 # 0) and with an order reversing
involution @ — @(a € L). We shall denote by L*the lattice of all L—fuzzy sets
on X. We assume that the reader is familiar with all other standard notations
and definitions of the fuzzy set theory.

Definition 2. 1 [7]: An element p of a lattice L is called prime if and only
if p # 1 and whenever

a,be L with a Ab<pthena<porb<np.

The set of all prime elements of a lattice L will be denoted by pr(L).
Definition 2. 2 [7]: An element « of a lattice L is called coprime or irre-
ducible if and only if o # 0 and whenever

a,be L withaVb>athena>aorb>a.

The set of all coprime elements of a lattice L will be denoted by M(L).
Definition 2. 3 [11, 14]: A smooth L—fuzzy topology on X is a map
t : LX — L satisfying the following three axioms:

1) t(0) =¢t(1) =1
2) t(f Ag) > t(f) At(g) forevery f,ge L¥
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3) ¢ (\/fz) > At(f;) for every family (fi)ies in LY
ieJ ieJ
The pair (X, ) is called a smooth L—fuzzy topological space.
For every f € LX, t(f) is called the degree of opennes of the fuzzy subset f.
While an L—fuzzy topology on X is an ordinary subset of LX, a smooth
L—fuzzy topology on X is a fuzzy subset of L¥.
Definition 2. 4 [11, 14]: Let (X,t) be a smooth L—fuzzy topological space.
The map ¢ : L* — L defined by c(f) = t(f’) for every f € L is called the
degree of closedness on X, where f’ is the complement of the L—fuzzy set f.
For f € L, c(f) is called the degree of closedness of the L—fuzzy set f.
From Definition 2. 3 and Definition 2. 4 it is easy to see that the mapping c
has the following properties:
1) ¢(0) =¢(1) =1
2) c(fVg)>c(f)Aelg) forevery f,ge L™
3)c (/\ fil = Nelfo) for every family (fi)ies in LX
ieJ ieJ
Definition 2. 5 [6]: Let (X,t) be a smooth L—fuzzy topological space and
f € L¥. The smooth interior and the smooth closure of f are defined as
foollows:

[=V{g€ L¥|g < fand t(g) > 0}

f=NA{ge€L¥|lg> fandt(g) >0}

Lemma 2. 6 [6]: Let (X,t) be a smooth L—fuzzy topological space and
f,g € L~

a) f<g=f<gvef<g

b) (f) = () (f) = (f)

) i(f)>0=f=/f

d)c(f)>0=f=Ff

Definition 2. 7 [11]: Let (X,¢x) and (Y,ty) be a smooth L—fuzzy topo-
logical spaces. The function ¢ : X — Y is called smooth continuous iff
tx(p™H(f)) = ty(f) forall feL¥

Definition 2. 8 [2]: Let (X, t) be a smooth L—fuzzy topological space and
g € L. gis called smooth compact iff for every p € pr(L) and every collection

(fi)ies of L—fuzzy sets with ¢(f;) £ p for each i € J and (\/fl) () £ p
ieJ
for all x € X such that g(x) > p/, there exists a finite subset F' of J with

(\/ fi) (z) £ p for all such that z € X such that g(z) > p'.
i€F

Definition 2. 9 [12]: Let (X,t) be a smooth L—fuzzy topological space
and g € L. g is called smooth almost compact iff for every p € pr(L) and

every collection (f;)jes of L—fuzzy sets with ¢(f;) £ p for each i € J and

ol

(\/ fi) (z) £ p for all x € X such that g(x) > p/, there exists a finite subset
ieJ
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F of J with (\/ ﬁ) (z) £ p for all such that € X such that g(z) > p'.
ieF

3. Proposed definitions

Definition 3. 1: Let (X,t) be a smooth L—fuzzy topological space and

feLX.

a) f is called smooth pre-open iff f < f

b) f is called smooth pre-open iff f < f

If an L—fuzzy set f is both smooth pre-open and smooth pre-closed, then the
L—fuzzy set f is called smooth pre-clopen set.

Lemma 3. 2: Let (X,t) be a smooth L—fuzzy topological space. If f € LX
smooth pre-open set then f' € LX smooth pre-closed.

o

° /
Proof: Let fis a smooth pre-open set so f < f. Then (7) <f'= ()<

"= (f)°~ < f'. Hence f' € LX smooth pre-closed.

Definition 3. 3: Let (X,t) be a smooth L—fuzzy topological space and
f € LX. The smooth pre-interior and the smooth pre-closure of f are defined
as follows:

of = V{9 € LX|g < f and g is smooth pre-open}

_f=MN{ge L¥|g> f and g is smooth pre-closed }

From the definitions we obtain f < _f < fand f < .f < f.

If f € LX smooth pre-open then .f = f and if f € LX smooth pre-closed
then _f = f.

Lemma 3. 4: Let (X, t) be a smooth L—fuzzy topological space and f € L¥.
a) If t(f) & p for every p € pr(L) then f is smooth pre-open.

b) If ¢(f) £ p for every p € pr(L) then f is smooth pre-closed.

&) (of) = () and (_f) = (f'

Proof:

a) If t(f) £ p for every p € pr(L) then ¢(f) > 0. From Lemma 2. 6.(c) f = f

and since f < f we have f = f < f. Hence f smooth pre-open.
b) This is similar to the proof of (a).
c) Let f € L.
(f) = (V{9 € L*|g < f and g is smooth pre—open})/
= N\{¢g € L¥|f' < ¢ and ¢ is smooth pre-closed }
)
Definition 3. 6: Let (X,tx) and (Y,ty) be a smooth L—fuzzy topological
spaces. A function ¢ : (X, tx) — (Y, ty) is called
a) smooth pre-irresolute iff ¢~!(g) is smooth pre-open in (X, tx) for every
smooth pre-open g in (Y, ty).
b) smooth weakly pre-irresolute iff p=(g) < (¢p~*(_g)) for every smooth
pre-open set g in (Y, ty).
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Definition 3. 7: Let (X,tx) be a smooth L—fuzzy topological space and

g € LX.

g is called smooth strong compact iff for every p € pr(L) and every collection

(fi)ieq of smooth pre-open L—fuzzy sets with (\/ fi) (z) £ pforallz € X
ieJ

such that g(z) > p/, there exists a finite subset F' of J with (\/ fz) () £ p

i€F

for all z € X such that g(x) > p'. )

If g is the whole space X, we say that the smooth L—fuzzy space (X,t) is

smooth strong compact.

In the crisp case of ¢; means ¢t : LX — {0,1}, smooth strong compactness

coincides with the strong compactness in L—fuzzy spaces introduced by S. R.

T. Kudri [9].

Definition 3. 8: Let (X,t) be a smooth L—fuzzy topological space and

g € L.

g is called smooth P—closed iff for every p € pr(L) and every collection (f;)ics

of smooth pre-open L—fuzzy sets with (\/fz) (z) £ p for all x € X such
i€J

that g(x) > p/, there exists a finite subset F' of J with (\/_fl-> (z) £ p for all
i€F

x € X such that g(z) > p'.

If g is the whole space X, we say that the smooth L—fuzzy space (X,t) is

smooth P—closed.

In the crisp case of ¢; means ¢ : LX — {0, 1}, smooth P—closedness coincides

with the P—closedness in L—fuzzy spaces introduced by H. Aygiin [3].

4. Other Characterizations

Theorem 4. 1: Let (X, ) be a smooth L—fuzzy topological space and g € L¥.

g is smooth strong compact iff for every a € M (L) and every collection (f;)ics

of smooth pre-closed L—fuzzy sets with | A f; ) (z) # « for all x € X such
icJ

that g(z) > «, there exists a finite subset F' of J with (/\ fi) (z) # a for all

i€F

such that = € X such that g(x) > a.

Proof: This immidiatelly follows from Definition 3. 7.

Theorem 4. 2: Let (X, t) be a smooth L—fuzzy topological space and g € L.

g is smooth strong compact iff for every p € pr(L) and every collection (f;)ics

of smooth pre-closed L—fuzzy sets with | \/ f; V g’) () £ pforalze X
icJ

there exists a finite subset F' of J with (\/ fiVv g’) (z) £ p for all such that

1€l
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r e X.

Proof: Necessity: Let p € pr(L) and let (f;);es be a collection of smooth pre-
open L—fuzzy sets with (\/ fiV g’) (z) £ pforallz € X. Then (\/ fi) (z) £
p for all z € X with g(x)zesz’. <

Since g is smooth strong compact there exists a finite subset F' of J with
(\/ fz) (z) £ p for all x € X such that g(x) > p'.

T;j{l; an arbitrary x € X.

If ¢/(x) < p then we have ¢(z) V (E/F fi) (z) = (l/F fiv g’) (z) £ p, because
(V)@ 2

ieF

If ¢'(x) < p then we have ¢'(z) V (l/F fl-) (x) = (Xm fiv g’) () £ p.

Thus we have (\/fi\/g’) () £ pforalxe X.

i€F
Sufficiency: Let p € pr(L) and let (f;)ic; € L* be a collection of smooth

pre-open L—fuzzy sets with | \/ fz) (z) £ p for all x € X with g(x) > p.
icJ
Hence (\/fZ \/g’) (z) £ pforall x € X.
icF
From the hypothesis there exists a finite subset F' of J such that

(sz-\/g') (z) £ pforallz e X.

i€F
Then (\/ fz) (z) £ p for all x € X with g(x) > p.
i€F
Hence g is smooth strong compact.
Theorem 4. 3: Let (X, ) be a smooth L—fuzzy topological space and g € L¥.
g is smooth P—closed iff for every o € M (L) and every collection (f;);cs of
smooth pre-closed L—fuzzy sets with [ A fi | () # a for all x € X such that
ieJ
g(x) > a, there exists a finite subset F' of J with (/\Ofi) (z) # « for all such
ieF
that z € X such that g(z) > a.
Proof: This immediately follows from Definition 3. 8. and Lemma 3. 4.(c).
Theorem 4. 4: Let (X,t) be a smooth L—fuzzy topological space and g € L¥.
g is smooth P—closed iff for every p € pr(L) and every collection (f;);cs of

smooth pre-closed L—fuzzy sets with | \/ f; V g’) (z) £ p for all z € X there
ieJ
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i€l
Proof: This is similar to the proof of Theorem 4 2.

exists a finite subset F' of J with (\/_fi v g’) (z) £ pforall x € X.

5. Some Properties

Proposition 5. 1: Let (X,t¢) be a smooth L—fuzzy topological space and
g,h € LX. If g and h are smooth strong compact then g V h is smooth strong
compact as well.

Proof: Let g and h be smooth strong compact L—fuzzy sets. Let p € pr(L)

and let (f;);cs be a family of pre-open sets with (\/ fi) () £pforallz € X
icJ

such that (g V h)(z) > p'.

If (gVh)(x) > p then g(x) > p' or h(x) > p’ because p € pr(L) and we always

have that if g(x) > p’ or h(z) > p’ then (g VvV h)(z) > p'.

So from the smooth strong compactness of g and h, there are finite subsets

F and E of J with (\/ fi) () £ p for all © € X such that g(z) > p’ and
i€F

(\/ fl-) (x) £ p for all 2 € X such that h(z) > p/. Then, ( \/ fl) (z) £ p

i€l i€EFUE

for all x € X such that g(x) > p’ or h(x) > p'. Thus ( V fl-) (z) £ p for all
i€FUE
x € X with (¢ V h)(xz) > p'. Hence g V h is smooth strong-compact.

Proposition 5. 2: Let (X,t) be a smooth L—fuzzy topological space and
g,h € LX. If g is a smooth strong compact and h is a smooth pre-closed
L—fuzzy set then g A h is smooth strong compact.
Proof: Let g be a smooth strong compact and h be a smooth pre-closed
L—fuzzy set.
Let p € pr(L) and (fi)ics € L be a family of smooth pre-open L—fuzzy sets
with (\/ fz) (z) £ p for all x € X such that (g A h)(z) > p.

ieJ
Since h is smooth pre-closed L—fuzzy set, h’ is smooth pre-open L—fuzzy set.
Thus 6 = (f;)ies U{h'} is a family of smooth pre-open L—fuzzy sets in (X, )

with | \/ k) (z) £ p for all x € X with g(z) > p'.
keg

In fact, for each € X with g(z) > p/, if h(z) > p’ then (g A h)(x) > p'

which implies that (\/fz) () £ p, thus <k\€/ﬁk‘> (z) £ p and if h(x) 2 P/

e

then 1/(x) £ p which implies that [ \/ &k | (z) £ p.
keB

From the smooth strong compactness of g there is a finite subfamily Gy of 3,
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k€Bo

say Bo = {f1, fa, .., fu, '} with ( V k) (z) £ p for all x € X with g(x) > p.

Then (\n/fz) (z) £ pfor all (g A h)(x) > p'. In fact, if (g A h)(z) > p’ then
i=1

g(x) > p', hence ( V k) (z) £ p. Therefore, there is a k € (3 such that
k€Bo

k(x) £ p. Moreover, h(z) > p/ , that is, h'(z) < p, so (\/fz) (z) £ p for all
i=1
x € X with (9 Ah)(x) > p'. Hence g A h is smooth strong compact.

Corollary 5. 3: Let (X,t) be a smooth L—fuzzy topological space. If g
is a smooth strong compact L—fuzzy set, then each smooth pre-closed set
contained in g is smooth strong compact as well.

Proposition 5. 4: Let (X,t) be a smooth L—fuzzy topological space and
g,h € LX. If g and h are smooth P-closed L—fuzzy sets then g A h is smooth
P-closed as well.

Proof: This is similar to the proof of Proposition 5. 1.

Proposition 5. 5: Let (X,t) be a smooth L—fuzzy topological space and
g,h € LX. If ¢ is a smooth P-closed L—fuzzy set and h is a smooth pre-closed
L—fuzzy set then g A h is smooth P-closed.

Proof: Let g be a smooth P-closed L—fuzzy set and h be a smooth pre-closed
L—fuzzy set.

Let p € pr(L) and let (f;)ics be a family of smooth pre-open L—fuzzy sets
with (\/fz) (z) £ p for all x € X with (g A h)(x) > p.
ieJ
If h is smooth pre-closed L — fuzzy set then A’ is smooth pre-open.
Thus, 6 = (fi)ies U {R'} is a family of smooth pre-open L—fuzzy sets in

(X,¢) with | \V k| () £ pfor all z € X with g(z) > p/. In fact, for each
kep

x € X with g(z) > p/, if h(x) > p’ then (g A h)(x) > p’ which implies that

(Vﬁ) (z) £ p, thus <k\€/ﬂk> (z) £ p. If h(z) # p' then I'(z) £ p which

ieJ

implies that (\/ k) () £ p. From the smooth P-closedness of g there is
kep

a finite subfamily 3y of 3, say By = {f1, f2, -, fn, B’} with (\/ k) () £ p

kepBo

for all x € X with g(x) > p’. Then (\/_fz) () & p for all x € X with
i=1

(g A h)(x) >p.
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k€Bo
there is a k € f3) such that _k(z) £ p. Moreover, if h(x) > p’, that is, ' (z) <
p. Since A’ is also smooth pre-closed, we have _(h') = b’ then (_(1))(z) =

h'(z) < p. So (\/n_fz) (z) £ pforall z € X with (g Ah)(z) > p'. Hence gAh
i=1

In fact, if (g A h)(z) > p’ then g(z) > p, hence (\/_ k‘) (z) £ p. Therefore,

is smooth P-closed.

Corollary 5. 6: Let (X,t) be a smooth L—fuzzy topological space. If g is a
smooth P-closed L—fuzzy set, then each pre-closed L—fuzzy set contained in
g is P-closed as well.

Theorem 5. 7: Let (X, tx) and (Y, ty) be smooth L—fuzzy topological spaces
and let ¢ : (X,tx) — (Y,ty) be a smooth pre-irresolute mapping with o=!(y)
is finite for every y € Y. If g is smooth strong compact L—fuzzy set in (X, tx)
then ¢(g) is smooth strong compact L—fuzzy set in (Y, ty).

Proof: Let p € pr(L) and let (f;)ics be a family of smooth pre-open L—fuzzy

sets in (Y, ty) with (\/ fi) (y) £ p for all y € Y such that ¢(g)(y) > p'.
ieJ
Since ¢ is smooth pre-irresolute mapping, (¢ '(fi))ics is a family of smooth

pre-open L—fuzzy sets in X with [ \/ o7 '(f;) ) (z) £ p for every z € X
icJ
such that g(z) > p/. Because, if g(z) > p' then ¢(g) (p(z)) > p. So
(A\/J wl(f») () = (A\/J fi) (o)) £ p.
1€ 1€
From the smooth strong compactness of g in (X, tx), there exists a finite subset

F of J such that (\/ gol(fz)) (z) £ p for every z € X with g(z) > p'.
i€F
We also have that (\/ fz) (y) £ pfor ally € Y with o(g)(z) > p'.
i€F
In fact if ¢(g)(y) > p' then \/ g(x) > p’ which implies that there is x € X
zep~(y)
with g(z) > p’ and ¢(z) = y. So, we have

)
(V) o= (VA) = (ve'w) @

Hence, (\/ fi) (y) £ p for all y € Y such that ©(g)(y) > p/
icF

Hence ¢(g) is smooth strong compact in (Y, ty ).

Corollary 5. 8: Let (X,ty) and (Y,ty) be smooth L—fuzzy topological

spaces and let ¢ : (X,tx) — (Y, ty) be a smooth pre-irresolute surjection. If

(X, tx) is smooth strong compact space then (Y, ty) is smooth strong compact

as well.

Proof: This immediately follows from Theorem 5. 7.

Theorem 5. 9: Let (X,tyx) and (Y,ty) be smooth L—fuzzy topological
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spaces and let ¢ : (X,tx) — (Y, ty)be a smooth pre-irresolute mapping with
0~ 1(y) is finite for every y € Y. If g is smooth P-closed L—Fuzzy set in (X, tx)
then (g)is smooth P-closed L—fuzzy set in (Y, ty).

Proof: Let p € pr(L) and let (f;);c; be a family of smooth pre-open L—fuzzy

sets in (Y, ty) with (\/ fi) (y) £ p for all y € Y such that ¢(g)(y) > p'.
ieJ
Since ¢ is smooth pre-irresolute mapping, (¢ 7'(fi))ics is a family of smooth

pre-open sets of X with \/901(f2)> () £ p for every x € X such that
ieJ
g(x) = p', because if g(x) = p’ then ¢(g) (¢(z)) = p'. So (\/fz‘) (o(z)) =
icJ
(\/cpl(fi)> () £ p. From the smooth P-closedness of ¢ in (X, tx), there

ieJ

exists a finite subset F' of J with (\/_(gol(fi))> (z) £ p for all z € X such

ieF

that g(z) > p’. Then \/fz> (y) £ p for all y € Y such that ¢(g)(x) > p'. In

i€F

fact ¢(g)(y) > p' then \/ g(x) > p' which implies that there is x € X with
z€p~1(y)

g(x) > p' and p(x) = y. Since _f; is smooth pre-closed L—fuzzy set for each

i € J and ¢ is smooth pre-irresolute mapping, ¢~'(_f;) is smooth pre-closed
and so _ (o7 (_fi)) = ¢ ' (_f;) for each i € J. Therefore, we have

sz) (y) = (Vﬁ) (p(z)) = (V@‘l(fi)) (z) = V_(¢7' (- fi))(x) =

i€F ieF ieF i€F
V_(¢™' (fi)) (=)
i€l
Hence, (\/_fz (y) £ p, for all y € Y such that ¢(g)(y) > p’. Consequently
i€F

©(g) is smooth P-closed in (Y, ty).

Corollary 5. 10: Let (X,tx) and (Y,ty) be smooth L—fuzzy topological
spaces and let ¢ : (X,tx) — (Y,ty)be a smooth pre-irresolute surjection. If
(X, tx) is smooth P-closed space then (Y, ty) is smooth P-closed space as well.
Proof: This immediately follows from Theorem 5. 9.

Theorem 5. 11: Let (X,tx) and (Y,ty) be smooth L—fuzzy topological
spaces and let ¢ : (X, tx) — (Y, ty) be a smooth weakly pre-irresolute mapping
with ¢~ !(y) is finite for every y € Y. If ¢ is smooth strong compact L—fuzzy
set in (X, tx) then ¢(g) is smooth P-closed L—fuzzy set in (Y, ty).

Proof: Let p € pr(L) and let (f;);cs be a family of smooth pre-open L—fuzzy

sets in (Y, ty) such that (\/fz) (y) £ pforally € Y with ¢(g)(y) > p'.
ieJ
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Since ¢ is smooth weakly pre-irresolute mapping, (¢~1(fi)) < o(0~1(_f;)) for
each i € J. Then (\/(pl(fi)) (z) £ p for all z € X such that g(z) > p', be-
ieJ

cansei ) 2  then o(9) (e)) = . 80 (V1) (el = (V™' (80) () £

ieJ ieJ
p and so we have that (\/O(cpl(_f,))) (x) > (\/cpl(fz)> (z) £ p for all
icJ ic€J
x € X sucht that g(x) > p’ and then (\/O(gol(_fz))) (z) £ pforalze X
ieJ
sucht that g(z) > p/. Since (o(¢ ' (_fi)))ies C L* pre-open L-fuzzy sets in
(X,tx) and g is smooth strong compact in (X,tx), there is a finite subset

F of J such that (\/O(gp_l(fi))) () £ p for all z € X for all g(z) > p'.
ieF
We also have that (\/fz> (y) £ p for all y € Y such that ¢(g)(y) > p/. In
i€k
fact if p(g)(y) > p' then \/ g(x) > p’ which implies that there is x € X
zcp~1(y)

with g(z) > p’ and ¢(x) = y. So, we have <\/fz> (y) = <\/fz> (p(x)) =
(veten) @ = (Ve cm) @

el el

i€F
smooth P-closed in (Y, ty).
Corollary 5. 12: Let (X,tx) and (Y,ty) be smooth L—fuzzy topological
spaces and let ¢ : (X,tx) — (Y, ty) be a smooth pre-irresolute surjection. If
(X, tx) is smooth strong compact space then (Y, ¢y) is smooth P-closed space
as well.

Hence, (\/_fz> (y) £ pforally € Y with ¢(g)(y) > p’. Consequently ¢(g) is

Proof: This immediately follows from Theorem 5. 11.

Proposition 5. 13: Let (X,t) be a smooth L—fuzzy topological space and
g € LX. Then the following implications hold:

g is smooth strong compact (——@ g is smooth P-closed (—iQ g is smooth almost
compact.

Proof: (i) Let p € pr(L) and let (f;)ics be a family of smooth pre-open
L—fuzzy sets with (\/ fi) () £ p for all z € X such that g(z) > p/. From
the smooth strong cgeripactness of g, there is a finite subset F' of J with
(\/ fi) () £ p for all x € X such that g(z) > p/. Since f; <_ f; for each

i€
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i € J then (\/_fz> (z) £ p for all x € X such that g(z) > p’. So g is smooth
i€F
P-closed.

(ii) Let p € pr(L) and let (f;)ies be a collection of L—fuzzy sets with ¢(f;) € p

for each ¢ € J and (\/ fi) (z) £ p for all x € X such that g(x) > p'.
ieJ
From Lemma 3. 4.(a), (fi)ies is a family of smooth pre-open L—fuzzy sets.

By the hypothesis, there is a finite subset F' of J with (\/ fi) (z) £ p for
- i€F
all z € X such that g(z) > p’. Since _f; < f; for each i € J then we have

(\/ J_CZ> () £ p for all © € X such that g(xz) > p/. So g is smooth almost
i€F

compact.

Proposition 5. 14: Let (X,t) be a smooth L—fuzzy topological space and
g € LX . If g is smooth strong compact then ¢ is smooth compact as well.

Proof: Let p € pr(L) and let (f;)ics be a collection of L-fuzzy sets with
t(f;) £ p for each i € J and (\/ fz) (z) £ p for all z € X such that g(z) > p'.
From Lemma 3. 4.(a), (fz)zejei]s a family of smooth pre-open L—fuzzy sets.
By the hypothesis, there is a finite subset F' of J with (\/ fz) (z) £ p for all
x € X such that g(z) > p'. So g is smooth compact. <
From the above propositions we have the following diagram:

P-closed

e N

Strong conmpact ——— Conmpact ——» Alnost conpact
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