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In this paper, we have studied compactness in fuzzy soft topological spaces which is a generalization of the corresponding concept
by R. Lowen in the case of fuzzy topological spaces. Several basic desirable results have been established. In particular, we have

proved the counterparts of Alexander’s subbase lemma and Tychonoff theorem for fuzzy soft topological spaces.

1. Introduction

Molodtsov introduced the concept of a soft set in 1999 (cf. [1])
as a new approach to model uncertainties. He also applied
his theory in several directions, for example, stability and
regularization, game theory, and soft analysis (cf. [1]).

Maji et al. [2] introduced and studied fuzzy soft sets. Yang
etal. [3] introduced interval valued fuzzy soft sets. Majumdar
and Samanta [4] defined generalized fuzzy soft set.

Algebraic structures of soft sets and fuzzy soft sets have
been studied by many researchers. Aktag and Cagman [5]
introduced soft groups. Feng et al. [6] gave the concept of
a soft semiring and many related concepts. Aygiinoglu and
Aygiin [7] introduced fuzzy soft groups and Varol et al. [8]
studied fuzzy soft rings.

Shabir and Naz [9] defined soft topological spaces and
many related basic concepts. Aygiinoglu and Aygiin [10]
also studied soft topological spaces. Fuzzy soft topology was
introduced by Tanay and Kandemir [11] and it was further
studied by Varol and Aygiin [12], Mahanta and Das [13],
Mishra and Srivastava [14], and so forth.

In [15], Varol et al. have introduced a soft topology and
an L-fuzzy soft topology in a different way, using Sostak
approach [16], and studied soft compactness and L-fuzzy soft
compactness.

In fuzzy topological spaces, compactness was first intro-
duced by Chang [17], but it is well known by now that
compactness in the sense of Chang does not satisfy the
Tychonoft property. Lowen [18] introduced compactness in

a fuzzy topological space, in another way which satisfies the
Tychonoft property and has many other desirable properties.
Gain et al. [19], Osmanoglu and Tokat [20], and Sreedevi
and Ravi Shankar [21] have studied fuzzy soft compactness
in a fuzzy soft topological space introduced by Tanay and
Kandemir [11]. These authors have introduced fuzzy soft com-
pactness as a generalization of Chang’s fuzzy compactness.

In this paper, we have introduced and studied fuzzy soft
compactness as a generalization of Lowen’s fuzzy compact-
ness, in a fuzzy soft topological space introduced by Varol and
Aygiin [12].

Several basic desirable results have been established. In
particular, we have proved the counterparts of Alexander’s
subbase lemma and Tychonoft theorem for fuzzy soft topo-
logical spaces.

2. Preliminaries

Throughout this paper, X denotes a nonempty set, called the
universe, E denotes the set of parameters for the universe X,
and A CE.

Definition 1 (see [22]). A fuzzy set in X is a function f :
X — [0, 1]. Now we define some basic fuzzy set operations
as follows.

Let f and g be fuzzy sets in X. Then

1) f=gif f(x) = glx), Vx € X.

(2) fcgif f(x) < g(x), Vx € X.



(3) (f U g)(x) = max{f(x), g(x)}, Vx € X.
(4) (f N g)(x) = min{f(x), g(x)}, Vx € X.

(5) f(x) = 1- f(x), Vx € X (here f° denotes the
complement of f).

The constant fuzzy set in X, taking value o € [0, 1], will
be denoted by ay.

Definition 2 (see [23]). Let Q be an index set and {f;: i € Q}
be a family of fuzzy sets in X. Then their union | J;. f; and
intersection [),cq, f; are defined, respectively, as follows:

(1) Uieq fi)(x) = sup{f;(x): i € Q}, Vx € X.
(2) (Nieq fi)(x) = inf{fi(x): i € Q}, Vx € X

Definition 3 (see [24]). A fuzzy point x; (0 < A < 1) in X is
a fuzzy set in X given by

A ifx =x

xwﬂ:{ )

0, otherwise.

Here x and A are, respectively, called the support and the value
of Xy

Definition 4 (see [18]). A fuzzy topological space is a pair
(X, J), where X is a nonempty set and 7 is a family of fuzzy
sets in X such that the following conditions are satisfied:

(1) ax € T, Ya € [0,1].
Q) Iff,ge I, then fngeT.

(3) If { f;: i € O} is an arbitrary family of fuzzy sets in 7,
then U, fi € 7.

Then 7 is called a fuzzy topology on X and members of 7 are
called fuzzy open sets. A fuzzy set in X is called fuzzy closed

if fCeT.

Definition 5 (see [18]). A fuzzy set f in X is said to be fuzzy
compact if for any family B € 7 such that (J,.s¢ 2 f and
for all € > 0, there exists a finite subfamily 3, € f such that

Upep, 42 f —€x.

Definition 6 (see [18]). A fuzzy topological space (X, ) is
said to be fuzzy compact if each constant fuzzy set in X is
fuzzy compact.

Definition 7 (see [2]). A pair (f, E) is called a fuzzy soft set
over X if f is a mapping from E to I*; that is, f : E — I%,
where I is the collection of all fuzzy sets in X.

Definition 8 (see [12]). A fuzzy soft set f, over X is a mapping
from E to I*; that is, f, : E — I’ such that f,(e) # Oy, if
e € AC Eand f,(e) = Oy, otherwise, where 0y denotes the
constant fuzzy set in X taking value 0.

Definition 9 (see [12]). A constant fuzzy soft set a over X,
where « € [0, 1], is the fuzzy soft set over X such that ag(e) =
«y, Ve € E.
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From here onwards, we will denote by F(X,E) the
collection of all fuzzy soft sets over X, where E is the
parameters set for X.

Definition 10 (see [12]). Let f4, gz € F(X, E). Then

(1) f4 is said to be a fuzzy soft subset of gg (or that f,
is contained in gg), denoted by f, C g, if fs(e) <
ggle), Ve e E

(2) fa and g are said to be equal, denoted by f, = g, if
faEgpand ggE fu

(3) The union of f, and gg, denoted by f, LI g, is the
fuzzy soft set over X defined by

(falgg)(e)= fale)Uggle), VeecE (2)

(4) The intersection of f, and gg, denoted by f, M gg, is
the fuzzy soft set over X defined by

(fangg)(e) = fale)Nggle), VeeE (3)

Two fuzzy soft sets f, and gy over X are said to be
disjoint if f, N gg = 0p

(5) Let Q be an index set and {fAi: i € Q} be a family
of fuzzy soft sets over X. Then their union | | fa,

and intersection [ |,cq fa, are defined, respectively, as
follows:

(a) (l_liGQfAi)(e) = UiEQ fAi(e)’ Ve € E
(b) (l_liGQfAi)(e) = ﬂieﬂ fAi(e)’ Ve € E

(6) The complement of f,, denoted by f7, is the fuzzy soft
set over X, defined by

f5@=1x~fale), VecE (4)

Definition 11 (see [7]). Let F(X,E) and F(Y,K) be the
collections of all fuzzy soft sets over the universe sets X and
Y, respectively, where E and K are the parameters sets for X
and Y, respectively. Let ¢ : X — Yandy : E — K be two
maps. Then the pair (¢, y) is called a fuzzy soft mapping from
X to Y and is denoted by

(p:y) : F(X,E) — F (V,K). (5)

(1) Let f4 € F(X,E). Then the image of f, under the
tuzzy soft mapping (¢, y) is the fuzzy soft set over Y,
denoted by (¢, y) f», and is defined as follows:

(9. 9) fa (k) (¥)
{ sup sup f(@)(x), g ()£ v (k)£

p(x)=y y(e)=k
0, otherwise,

VkeK, VyeY.
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(2) Let gg € F(Y, K). Then the inverse image of gz under
the fuzzy soft mapping (¢, v) is the fuzzy soft set over
X, denoted by (¢, )" gp, and is defined as follows:

(9.9) " gz (e) () = g5 (W (e)) (¢ (%)),
Ve € E, Vx € X.

7)

Proposition 12 (see [25]). Let (¢,y) : (X, 1) — (Y,0) be a
fuzzy soft mapping and f, and f, be fuzzy soft sets over X
suchthat f, C fa . Then (¢, y)fa E (§¥)fa,.

Proposition 13 (see [25]). Let (¢,y) : (X,7) — (Y,0) bea

fuzzy soft mapping and {f, : i € Q} be a family of fuzzy soft
sets over X. Then

@ @) (Uieafa,) = Uica@ ¥) fa,
2) (V[ icafa) Ellica@ ¥) fa, -

Proposition 14 (see [25]). Let (¢,y) : (X,7) — (Y,0) bea

fuzzy soft mapping and {gg: i € Q} be a family of fuzzy soft
sets over Y. Then

@) (¢, w)_l(UiEQgB,-) = [iea (¢, 1/’)_193,--
2) (¢ w)_l(ﬂingBi) = [Niea (¢, V/)_lgBi'

Definition 15. Let f, and gg be fuzzy soft sets over X such
that f, 3 gg. Then f, — gy is the fuzzy soft set over X given

by
(fa—9s)(e) = fale)—ggle), VeckE. (8)

Definition 16 (see [12]). Let f, € (X, E) and gz € F(Y, K).
Then the fuzzy soft product of f, and gg, denoted by f4 x g,
is the fuzzy soft set over X x Y and is defined by

(faxgg)(ek) = fa(e)x gg(k), V(e,k)e ExXK, (9)

and, for (x, y) € X xY,

(fa(e) x g5 (k) (x, y)
= min {f, (¢) (x), g5 (k) ()}

Definition 17 (see [11, 12]). A fuzzy soft topological space
relative to the parameters set E is a pair (X, 7) consisting of
a nonempty set X and a family 7 of fuzzy soft sets over X
satistying the following conditions:

(10)

(1) ap € T, Y € [0, 1].
(2)If fo,gg € T, then fyNgg € 7.
(3) If f, 4, €T Vj € Q, where Q) is some index set, then

LljeﬂfAj €T.

Then 7 is called a fuzzy soft topology over X and members of
7 are called fuzzy soft open sets. A fuzzy soft set gy over X is
called fuzzy soft closed if (g5)° € 7.

We mention here that the fuzzy soft topology defined
above has been called “enriched fuzzy soft topology” in [12].

Definition 18 (see [12]). Let (X, T) be a fuzzy soft topological
space. Then a subfamily 9 of 7 is called a base for 7 if every
member of T can be written as a union of members of %.

Definition 19 (see [12]). Let (X, ) be a fuzzy soft topological
space. Then a subfamily & of 7 is called a subbase for 7 if the
family of finite intersections of its members forms a base for
T.

Definition 20 (see [12]). A fuzzy soft topology T over X is
said to be generated by a subfamily & of fuzzy soft sets over
X if every member of 7 is a union of finite intersections of
members of §.

Definition 21 (see [12]). Let {(X;, 7;)};cq be a family of fuzzy
soft topological spaces relative to the parameters sets E;,
respectively, and, for each i € Q, let (¢, y); : X — (X;,7;)
be a fuzzy soft mapping. Then the fuzzy soft topology T over
X is said to be initial with respect to the family {(¢, ¥);};cq if
7 has as subbase the set

-1 .
§ = {(‘Pﬂ//)i (fAi): i€Q, fu € Ti}; (1)
that is, the fuzzy soft topology 7 over X is generated by .

Definition 22 (see [12]). Let {(X;, T;)};cq be a family of fuzzy
soft topological spaces relative to the parameters sets E;,
respectively. Then their product is defined as the fuzzy soft
topological space (X, ) relative to the parameters set E,
where X = [[,X;, E = [[E; and 7 is the fuzzy soft
topology over X which is initial with respect to the family
{(px,»qe)icq where py  [[;X; — X;and qp : [[,E; — E;
are the projection maps; that is, 7 is generated by

{(pxoan) (fa):ieq faent. @

Definition 23 (see [14]). A fuzzy soft point e, over X is a
fuzzy soft set over X defined as follows:

. !
ife =e

() - { "

Oy, ife € E-{e},

where x; is the fuzzy point in X with support x and value A,
A e(0,1).

A fuzzy soft point e, is said to belong to a fuzzy soft set
fa» denoted by e, € fu,if A < f,(e)(x) and two fuzzy soft

points e, and e; are said to be distinct if x # yore # e’

Proposition 24 (see [14]). Let (X, T) be a fuzzy soft topological
space. Then a fuzzy soft set f, is fuzzy soft open iff Ve, € fyu;
there exists a basic fuzzy soft open set gg such thate, € ggC

fa-

Definition 25 (see [26]). A family of sets is said to be of finite
character iff each finite subset of a member of the family is
also a member, and each set belongs to this family if each of
its finite subsets belong to it.

Lemma 26 (TUKEY, [26]). Each nonempty family of sets of
finite character has a maximal element.



3. Fuzzy Soft Compact Topological Spaces

Definition 27. Let (X,T) be a fuzzy soft topological space
relative to the parameters set E. Then a fuzzy soft set f, over
X is said to be fuzzy soft compact if, for any family 8 € 7 such
that nggeﬁgB 3 f4 and Ve such that f, 3 e, there exists a
finite subfamily j3, of B such that| |, .5 g5 3 f4 — €5

Definition 28. A fuzzy soft topological space (X, ) relative to
the parameters set E is said to be fuzzy soft compact if each
constant fuzzy soft set over X is fuzzy soft compact; that is,
for « € [0, 1], if there exists a family 3 of fuzzy soft open sets
over X such that[ |, . fa 2 ap, then Ve € (0, a); there exists
a finite subfamily f3, of Bsuch that| | 5 f4 3 (a - €).

Proposition 29. Let (X, 1) and (Y, §) be fuzzy soft topological
spaces relative to parameters sets E and K, respectively, (¢, y) :
(X,7) — (Y,0) be a fuzzy soft continuous mapping, and
fa € F(X,E) be fuzzy soft compact. Then (¢, y) f, is fuzzy
soft compact.

Proof. Let 3 € & be such that

|_| g5 2 (. v) fa

gp€P

= |_| (¢, ‘/’)_1 95 2 fa-

gp€P

(14)

Since {(¢, ¥) " g} g5cp 18 @ family of fuzzy soft open sets over
X and f, is fuzzy soft compact, so, Ve such that f, 3 e, there
exists a finite subfamily 8, € 8 such that

|_| (¢, ‘//)71 952 fa— e (15)

98B,

Then applying (¢, y) on both sides, we get

|| 952 (69) (fa—€x) = (b.¥) fa—ex (16)

gBeﬁo
which implies that (¢, y) f4 is fuzzy soft compact. O

From the fact that (¢, y) is surjective if ¢ and y both are
surjective (cf. [12]), each constant fuzzy soft set ax over Y is
the image of constant fuzzy soft set &z over X. Hence we have
the following result.

Corollary 30. Let (X, 1) and (Y, ) be fuzzy soft topological
spaces where (X, T) is fuzzy soft compact and (¢p,y) be a
surjective fuzzy soft continuous mapping from (X, 1) to (Y, ).
Then (Y, 8) is fuzzy soft compact.

As in the case of soft topological spaces [10], here we have
the following.

Definition 31. Let (X, 1) be a fuzzy soft topological space
relative to the parameters set E. Then, for e € E, the e-
parameter fuzzy topological spaces are given by (X, ), where

T, ={fale): fu €t}
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The following proposition is a counterpart of Theorem 4.1
in [10].

Proposition 32. Let (X, ) be a fuzzy soft topological space
relative to the parameters set E, which is finite. Then (X, T) is
fuzzy soft compact if each e-parameter fuzzy topological space
is fuzzy compact.

Proof. Suppose that each e-parameter fuzzy topological space
is fuzzy compact. Then to show that a, « € [0,1] is fuzzy
soft compact, consider a family f3 of fuzzy soft open sets over
X such that

ap & |_| fa
fa€P

— %@QEH“”V“E (17)

= ax< |Jfale), VeeE
fa€B

Then, for e € E, by fuzzy compactness of (X, 7,), fore € (0, ),
there exists a finite subfamily S of 8 such that (x — €)y <
Ureps fale).

Now set B, = U,cg ;- Then f3, is a finite subfamily of 8
such that (« —€)x € UfAEﬁo f4le), Ve € E.Hence (0 —€)g E
LIf,ep, fa> which shows that (X, 7) is fuzzy soft compact. [

Now we consider the mappings (cf. [27]) h : F(X,E) —
IE, where I is the set of all fuzzy sets in X x E, defined
as follows:

h(fa) ()= fale)(x), VfaeF(X,E), (18)
and g : I — F(X, E) as follows:

gU) = 5,
(19)

YU € I, where Ve € E, Vx € X, fg (e) (x) =U(x,e).

In view of the above, we state the following theorem proved
in [27].

Theorem 33 (see [27]). (F(X, E),U,M,) is isomorphic to
(IEu,n,©), where I denotes the set of all fuzzy sets in
X xE.

Then it is easy to verify that if (X,7) is a fuzzy soft
topological space relative to the parameters set E, then (X x
E, h(1)) is a fuzzy topological space and also if (X x E,T)
is a fuzzy topological space, then (X, g(9)) is a fuzzy soft
topological space relative to the parameters set E, where
l[l(r])): {h(fa): fa € thand g(F) = {gU): U € T} (ct.
27]).

Proposition 34. A fuzzy soft topological space (X, T) relative
to the parameters set E is fuzzy soft compact iff (X x E, h(1)) is
fuzzy compact.
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Proof. First, suppose that (X, 1) is fuzzy soft compact. Then
to show that (X x E, h(1)) is fuzzy compact, consider a family
B € h(7) of fuzzy open sets in X x E such that

Uxyg S Uv

vep

=  glaxg)Eg (UV> (20)
vep

= oL |_|g(v).
vef

Note that if v € S < h(r), then g(v) € 7. So by fuzzy soft
compactness of (X, 1), for € € (0,«), there exists a finite
subfamily 3, of 3 such that

(@-e)pE | g0
Ve,

= h((a—e)E)zh<|_|g(v)>

Ve,

(21)

= (a—€)x < | J (hog) (v)
vep,

= (- €)xxg S Uv,
vep,

which proves the fuzzy compactness of (X x E, h(7)).

Conversely, assume that (X x E, h(1)) is fuzzy compact. To
show that (X, 1) is fuzzy soft compact, we have to show that
ag, o € [0,1] is fuzzy soft compact. Let 8 C 7 such that

ap £ |_| fa
facp

= h(“E)9h<|_|fA> (22)

facp

=  O0xxg € Uh(fA)'
facp

Then by the fuzzy compactness of (X x E, h(1)), for € € (0, ),
there exists a finite subfamily 3, of 8 such that

(0‘ - 6)X><E < U h(fA)
fach,

fAeﬁo

=  g((@-€)xxp)C g< U h(fA))
(23)

= (- E || (goh)(fa)
fa€Bo

- (“_G)EE |_| fA)
fAEﬁo

which proves that the fuzzy soft topological space (X, 1) is
fuzzy soft compact. O

Now we prove the counterparts of the well known
Alexander’s subbase lemma and the Tychonoff theorem for
fuzzy soft topological spaces, the proofs of which are based
on the proofs of the corresponding results given in [18] and
[28], respectively.

Theorem 35. Let (X,T) be a fuzzy soft topological space
relative to the parameters set E. Then (X, T) is fuzzy soft
compact iff, for any subbase o for 7, if there is a family § € o
such that | |, g fa 3 ag, then, for € € (0,a), there exists a

finite subfamily B, of B such that | |; cg fa 3 (¢ =€)

Proof. First assume that (X, 7) is fuzzy soft compact. Choose
B < osuchthat| | sfs 3 ap a € [0,1]. Nowsinceo € 7
and (X, 1) is fuzzy soft compact, there exists a finite subfamily
B, of Bsuch that| | .5 f4 3 (& —€)p.

Conversely, to show that (X, 1) is fuzzy soft compact, we
have to show that if, for 8 C 7, there exist « and € € (0, &) such
that there does not exist any finite subfamily 3, of 3, such that
LIt ep,fa 2 (e — €)p, then it must follow that | |, .z f4 does
not contain «g.

Consider the family

€ = { B € t: there does not exist any finite subfamily 3, of 8 such that |_| fa2(ax—e) E} . (24)

Then € is of finite character. Now it follows from Tukey’s
lemma that, V3 € %, there exists a maximal element 8’ € &
containing f3.
. !

Next, we show thatif f, € fand fu, fa,.... fa €T

such that f, 3 fo N fo M-~ N f, , then there exists some
! -

k,k =1,2,...,nsuch that f, € B'. For this we proceed as
follows.

If we take f, € 7 such that f, ¢ B', then since f'

is maximal, for the family {f, } U B', there exists a finite

fAEﬁo

subfamily {fAl’gBl’ng""’ng}’ where gp € B, Vi =
1,2,...,p,such that f, Ugp Ugg U-- Ugp, 2 (@ - e,
which implies that if, fore € E and x € X,

sup {931 (e) (x), gg, (e) (x),... 98, (e) (x)} <a—€, (25)
then

fa, @ (x)2a-e (26)



Similarly, if we take another f, € 7 such that f, ¢ B,
then again since 8 is maximal, for the family {f a0 U B,
there exists a finite subfamily {f, , g};l, ggz, e ggq}, where
glli- eB, Vi=1,2...,q suchthathzl_lg]'glUgl'gzl_ln-l_lggq |
(a — €)g, which implies that if, for ¢ e Eand x' € X,

sup {gs, (/) ()95, (¢) (+) -5, (¢) (x)]

(27)
<a-—g
then
fA2 (el) (x') > o — €. (28)
Now we show that
(fA1 ﬂfAz) L gp, Ugp U Ugp I_Igl'31 uggz U--- o

!
|_|ng J(x—€)g,

as follows.

Iffork € Eand y € X, (gp Ugp,U-- ~|_IgBPI_IgQIIJg]'32|_I~ -
ggq)(k)(y) < o — € which implies that supjzl’z’__ﬂprj(k)(y) <
a—eandsup,_,, qggi(k)(y) < a—¢, then, from (26) and (28),
we get f, (k)(y) 2 a—€and f, (k)(y) > a — €. This implies
that (fo, M fa,)(k)(y) = a — € and hence f, N f, ¢ B.
Thus, in general, if f4 , fa,,.-., f4, donotbelong to B, then
fa, M fa,M-+-Nf4 doesnotbelong to B’ implying that there
is no fuzzy soft open set containing f A, M f, A, 101 f A, which
belong to /3'. Thus we have shown that if fA,» i=1,2,...,n

do not belong to 8, then no fuzzy soft open set f, such that

fa 2 fa,Nfa,N---Nf, belongsto B'. Equivalently, if f, € '
such that f, 3 fo M fu M-+ N f, , then there exists some

k,k=1,2,...,nsuchthat f, € B.
Next, consider ' N 0. Then, from the assumption of the
theorem, we have that | |, g, f4 does not contain a. Now

we show | | .z fa E |yepno9gs- Since, Vfy € B, Ve € E
and Vx € X such that f,(e)(x) > 0 and Va < f,(e)(x), then
€f,(e)x)-a € fa and hence, using Proposition 24, there exist

fapfay-- fa €osuchthat ff Nfi n---nfi € fyand
fgl(e)(x) /\fﬁz(e)(x) A ---/\ff\n(e)(x) > fa(e)(x) — a. Since
fa € B and B’ is maximal, it follows that there exists some
k, k = 1,2,...,n such that f; € B'. Thus, Va > 0, there
exists fzk such that f:k (e)(x) > fale)(x) —a, Ve € E, Vx €
Xand f ¢ B' N o. Now fix e and x both. Then Vf, € f'

such that f,(e)(x) > 0 and a < f,(e)(x), where a > 0, there
exists f4 € B’ N o such that

fale)(x)> fale)(x)—a
- < |_| 93) (e) (x) = fu(e)(x) (30)
gpep'na

= |_|ng |_|gB'

faep' ggep'no
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This implies that | | .z f4 does not contain aj and hence

Llf,epfa does not contain ag. Thus, (X,7) is fuzzy soft
compact. O

Theorem 36. If {(X;,7;):i € Q} is a family of fuzzy soft
topological spaces relative to the parameters sets E;, respectively,
then the product of fuzzy soft topological space,

X0 =[[Xm), (31)
icQ
is fuzzy soft compact if and only if each coordinate fuzzy soft
topological space (X;, T;) is fuzzy soft compact.

Proof. Let us first assume that each coordinate space
(X;, 1;), i € Q,1is fuzzy soft compact. From the previous the-
orem, to show that (X, 7) is fuzzy soft compact, it is sufficient
to show that for any family f € o = {(pxi,qu)_l(fAi): i€
Q, fa, € 7} if there exist a,€, a > € > 0 such that V finite
subfamily S8, of B,| |, ¢4 fa does not contain (& —€), then it
must follow that | |, .5 f4 does not contain a.

Let 3 be such a family. Then, Vj € Q, put ; = {fAj €

7; : (px;qg,)” (fa,) € B Then, ¥ finite subfamily (B)), of

B;» {(pXj,qu)_l( fa)  fa, € (B)),} is a finite subfamily of
B. Hence, from our assumption there exist some e € E and
x € X such that

< |_| (pXj’qu)_l fAj> (@(x)<a-e¢
(32)

fAje()Bj)n
= sup fa (eA)(x-)<<(x—E>—E.
faep, N 2/ 2

Since the above inequality holds V finite subfamily (j3;), of
Bj» so, from the fuzzy soft compactness of (X, 7;), there exist
! !
e; € Ejand x; € X; such that
/ ! €
Sul; fa, (€)) (%)) < <“ - 5) : (33)
g

€
4j

The same inequality holds for all j € Q. Finally, if we sete =
(e;.)je(2 and x = (x;.)jEQ, then

< | fA) (e) (x) = sup f, (e) (x)
fa€B A€

= sup sup
jea fAEﬁn(PX/- ’qu)il(Tj)

fa(e)(x)

=sup sup <(ij)qu)—1 fAJ,> (e) (x)

J€Q fa;¢B;
i €)(=) Y
Seh ey

<a-—

N o

<«

= |_| f4 does not contain a.
fach
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The converse part follows using Corollary 30 as well as
the fact that ( Px,» qu) are fuzzy soft continuous maps, Vj €

Q. O

4. Conclusion

Soft sets were introduced by Molodtsov in 1999 [1]. Maji et
al. [2] introduced and studied fuzzy soft sets. The theory of
fuzzy soft topology was initiated by Tanay and Kandemir [11]
and further studied by Varol and Aygiin [12], Mahanta and
Das [13], and so forth. In this paper we have introduced fuzzy
soft compactness in a fuzzy soft topological space, which
is an extension of Lowen’s concept of fuzzy compactness in
the case of fuzzy topological spaces. Several basic desirable
results have been obtained. In particular the counterparts of
Alexander’s subbase lemma and the Tychonoff theorem for
fuzzy soft topological spaces have been proved.
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