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We first introduce some new notions of Baireness in fuzzy soft topological space (FSTS). Next, their characterizations and basic
properties are investigated in this work. The notions of fuzzy soft dense, fuzzy soft nowhere dense, fuzzy soft meager, fuzzy soft
second category, fuzzy soft residual, fuzzy soft Baire, fuzzy soft §—sets, fuzzy soft A —sets, fuzzy soft c—nowhere dense, fuzzy
soft o—meager, fuzzy soft o—residual, fuzzy soft o—Baire, fuzzy soft c—second category, fuzzy soft o—residual, fuzzy, fuzzy soft
submaximal space, fuzzy soft P—space, fuzzy soft almost resolvable space, fuzzy soft hyperconnected space, fuzzy soft A—embedded,
fuzzy soft D—Baire, fuzzy soft almost P—spaces, fuzzy soft Borel, and fuzzy soft c—algebra are introduced. Furthermore, several

examples are shown as well.

1. Introduction

The concepts of Baire spaces have been studied and dis-
cussed extensively in general topology in [1-4]. Thangaraj
and Balasubramanian [5] studied the notion of somewhat
fuzzy continuous functions. Next, Thangaraj and Anjalmose
investigated and discussed the notion of Baire space in fuzzy
topology [6]. After that, they introduced the notion of fuzzy
Baire space [7].

Soft sets theory was introduced by Molodtsov [8]. It
explains new type of mathematical tool of soft sets and it
deals with vagueness when solving problems in practice as
in engineering, environment, social science, and economics,
which cannot be handled as classical mathematical tools.
Also, other authors such as Maji et al. [9-19] have further
studied the theory of soft sets and used this theory in pure
mathematics to solve some decision making problems. Next,
the notion of fuzzy soft set is investigated and discussed [20-
22]. Since then much attention has been used to generalize
the basic notions of fuzzy topology in soft setting. In other
words, the modern theories of fuzzy soft topology have been
developed.

In recent years, fuzzy soft topology has been found to be
very useful in solving many practical problems [23]. Also,
rough fuzzy and other applications are studied [24-26]. The

main purpose of this work is to introduce new concepts of
fuzzy soft Baireness in fuzzy soft topological spaces. In section
three, we introduce fuzzy soft dense sets, fuzzy soft nowhere
dense sets, fuzzy soft meager sets, fuzzy soft second category
sets, fuzzy soft meager spaces, fuzzy soft second category
spaces, fuzzy soft residual sets, fuzzy soft Baire spaces,
fuzzy soft d—sets, fuzzy soft A —sets, fuzzy soft c—nowhere
dense, fuzzy soft c—meager, fuzzy soft c—residual, fuzzy soft
o—Baire, fuzzy soft c—second category, fuzzy soft o—residual,
fuzzy, fuzzy soft submaximal space, fuzzy soft P-—space,
fuzzy soft almost resolvable space, fuzzy soft hyperconnected
space, fuzzy soft A—embedded, fuzzy soft D—Baire, fuzzy soft
almost P—spaces, fuzzy soft Borel, and fuzzy soft o—algebra.
Moreover, several examples are given to illustrate the notions
introduced in this work.

2. Preliminaries

In this section, we give few definitions and properties regard-
ing fuzzy soft sets.

Definition 1 ([20]). Assume U is an initial universe set and E
is a set of parameters. Let IV refer to the family of all fuzzy soft
sets (FSSs) in U and A € E. The multivalued map F, : A —
1V defined by F,(e) = U, is said to be a fuzzy soft set (FSS)
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over (U, E), where y;A +0ife € Aand y;A =0ife € E\ A.
We refer to family of all (FSSs) over (U, E) by FS(U, E).

Definition 2 ([20]). We say Fy € FS(U, E) is null (FSS) and we
refer to it by @, if Ve € E, F(e) is the null (FSS) 0 of U, where
0(x)=0Vx eU.

Definition 3 ([20]). Assume Fp € FS(U,E) and Fg(e) =
1Ve € E, where I(x) = 1Vx € U. We say Fy is absolute
(FSS) and we refer to it by E.

Definition 4 ([20]). We say F, is a fuzzy soft subset of a
(FSS) Gg over a common universe U if A € B and Fy(e) <
Ggle) Ve € A; 1.e.,~1f yFA(x) < yGB(x) Vx € Uand Ve € E
and denoted by F,CGj.

Definition 5 ([20]). Assume F, and Gy are (FSSs) over a
common universe U. We say they are fuzzy soft equal if
F,SGg and GECF,,.

Definition 6 ([20]). Assume F, and Gy are (FSSs) over a
common universe U. Their union is the (FSS) H,, defined by
Hcl(e) = pyy = pg, U g, Ve € E, where C = A|JB. For this
case, we write H- = F,UGp.

Definition 7 ([20]). Assume F, and Gg are (FSSs) over a
common universe U. Their intersection is a (FSS) H,, defined
by He(e) = pyy, = up, N g, Ve € E, where C = A[] B. For
this case, we write H. = F4,NGp.

Definition 8 ([27]). Assume F, € FS(U, E) isa (FSS). We refer
to its complement by F,°, and it is defined as

o T—M;A ifeeA, o
4 1 ife¢ A.

Remark 9. Let K = {ng | i € I} be a family of fuzzy soft sets.
The union (intersection) of any number (J € I) of family K

is defined by He(e) = ppy, = Ujglup NHc(e) = pyy, =
ﬂjel{“;g_})’ where C = ;o {A;} (C =g, {AD.

Definition 10 ([28]). Assume v is the family of (FSSs) over
U. We say v is a fuzzy soft topology on U if y the following
axioms hold:
(i) @, E belong to y.
(ii) The union of any number of (FSSs) in y belongs to .
(iii) The intersection of any two (FSSs) in y belongs to .
We say (U, E, y) is a fuzzy soft topological space (ESTS)
over U. Each member in y is called (FSOS) (FSOS) in U and
its complement is called fuzzy soft closed set (FSCS) in U,

where C = Ujg]{Aj} (C= ﬂje/’{Ai})'

Definition 11 ([28]). The union of all fuzzy soft open subsets
of F, over (U, E) is called the interior of F, and is denoted by

int*(F,).

Proposition 12 ([28]). int’*(F,AGp) = int”*(F,)fint"(Gp).
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Definition 13 ([28]). Let F, € FS(U, E) be a (FSS). Then the
intersection of all closed sets, each containing F,, is called the
closure of F, and is denoted by ™ (F 4)-

Remark 14. (1) For any (FSS) F, in a (ESTS) (U, E, y), it is
easy to see that (clfs(FA))c = intfs(FAC) and (intfs(FA))C =
S (E,).

(2) For any fuzzy soft F, subset of a (FSTS) (U, E, y), we
define the fuzzy soft subspace topology v, on F, by K, €
v, if Kp = FANGp for some G, € .

(3) For any fuzzy soft H, in F, fuzzy soft subspace of a
(FSTS), we denote the interior and closure of H- in F, by

int{:i (H¢) and CZI{Z(HC), respectively.

3. Fuzzy Soft c—Baire Spaces

In this section, we introduce new notions of (FSTSs) using
new classes of (FSSs) which are introduced in this section and
obtained their properties.

Definition 15. A (FSS) F, in a (ESTS) (U, E, v) is called fuzzy
soft dense if there exists no (FSCS) Gy in (U, E, y) such that
F,CGyCE.

Definition 16. A (FSS) F, in a (FSTS) (U, E, y) is called fuzzy
soft nowhere dense if there exists no nonempty (FSOS) G in
(U, E, y) such that GzCcl/*(F,,). That is, int/*(cI*(F,))) = ®.

Definition 17. A (FSS) F, in a (FSTS) (U, E, y) is called fuzzy
soft meager if F, is a countable union of fuzzy soft nowhere
dense sets [i.e., if F, = DieI{qu-}’ where FZ_’S are fuzzy soft
nowhere dense sets in (U, E, 1//),1Vi el CN j Otherwise, F,
will be called a fuzzy soft second category set.

Definition 18. A (FSTS) (U, E, y) is called fuzzy soft meager
or (fuzzy soft first category) space if the (ESS) E is a fuzzy soft
meager set in (U, E, y). That is, E= D,.d{Fg,}, where (FZ,C)’S
are fuzzy soft nowhere dense sets in (U, E, V). Otherwise,
(U, E, y) will be called a fuzzy soft second category space.

Definition 19. Assume F, is a fuzzy soft meager set in
(U, E,w). We say F,“ is a fuzzy soft residual set in (U, E, y).

Definition 20. Assume (U, E, ) is a (FSTS). We say (U, E, y)
is a fuzzy soft Baire space if each sequence {F» » Fﬁz, Fi»}
of fuzzy soft nowhere dense sets in (U, E,y) such that

int" (e {F) }) = .

Definition 21. A (FSS) F, in a (ESTS) (U, E, y) is called fuzzy
soft 8-set in (U, E, ) if F4 = [, /{F} }, where F,, € y Vi €
1.

Remark 22. Definition 20 can be written in other equivalent
forms as follows:

(i) We say (U, E,y) is a fuzzy soft Baire space if every
countable fuzzy soft closed cover {qui;i € I} of E, the set

Ues{int” S(Fi;x_)} is fuzzy soft dense in E.
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(ii) We say (U, E,y) is a fuzzy soft Baire space if every
sequence {F ! . Fiz, FZ}, ...} of (FSOSs) with the same closure
F,, we have F, = cl* (M AF} D.

(iii) We say (U, E, y) is a fuzzy soft Baire space if every

fuzzy soft meager and fuzzy soft 8—set in E is fuzzy soft now-
here dense.

Remark 23. We say SS(Up) is a family of all soft sets over a
universe set U and the parameter set E. Moreover, the cardi-
nality of SS(Uy,) is given by n(SS(U ,)) = 2" V" E) Therefore,
in this paper for each (FSS) Fy over (U, E) we can define Fg
by using matrix form as follows:

ay 4 43 ... Gy
1 Gy Gy ... Oy

Fg= . )
A1 Ay Oz -+ Ok mxk

The order of this matrix is given by m x k, where m =
n(E), k =n(U), and a; = ;A?E(cj), Vl<i<mandl < j<k.

Definition 24. A (FSS) F, in a (FSTS) (U, E, y) is called fuzzy
softA,—setin (U, E, v)if F, = UieI{qui},where Fi\ic cyVie
1.

Definition 25. A (FSS) F, in a (FSTS) (U, E, y) is called fuzzy
soft o—nowhere dense set if F, is a fuzzy soft A,—set in
(U, E, v) such that inth(FA) = ¢.

Example 26. As an illustration, consider the following exam-
ple. Suppose the (FSSs) Fg, Gy, Hg, ], K, L, Ty describe
attractiveness of the cars with respect to the given parameters,
which my friends are going to buy. U = {xy, x,, x;} which
is the set of all cars under consideration. Let I” be the
collection of all fuzzy subsets of U. Also, let E = {e;, e,, e},
where e}, e,, e stand for the attributes of cheap, qualification,
and colorful, respectively. Let Fy, Gg, Hg, Jg, K, Ly, Ty be
defined as follows:

2 3 .6
Fp=| .15 25 .10 |,

3 .12 .6

4 7 3
Gg=| 8.75 .7 |,

8 .10 .9

1.5 .3

o5
Il
o W
N}
o
N

4 1
2 5 6
Je=| .5 .75 4|,
8 4 6

3
2 3 3
Kg=| .15 25 .10 |,
3 .10 .6
1 3 3
Ly=| .15 .25 .10 |,
3 .12 .1
4 7 6
T,=| .8 75 .7
8 .12 .9
(3)

Then, v = {®,E, Fy, Gy, Hg, Jg, K, L, Tg} is clearly a
fuzzy soft topology on E. Now consider the (FSS)

8 5 4
5 .25 .6 (4)
2 88 4

o= (TE)C U (]E)C =

in (U,E,y). Then « is a fuzzy soft A —set in (U, E,y) and

int’*(«) = ® and hence « is a fuzzy soft c—nowhere dense
setin (U, E, w). The (ESS)

9 7 7
B=(F) U(Hg) =| .85 .75 .90 (5)
7 88 .9

is a fuzzy soft A,—set in (U, E, ) and int’*(B) = F; #+ ® and
hence S is not a fuzzy soft c—nowhere dense set in (U, E, ).

Definition 27. A (FSS) F, in a (FSTS) (U, E, y) is called fuzzy
soft o—meager if F, = DieI{Fx}, where (F', )’s are fuzzy
soft c—nowhere dense sets in (U: E,vy). Any other (FSS) in
(U, E, ) is said to be of fuzzy soft c—second category.

Definition 28. A (FSTS) (U,E,y) is called fuzzy soft
o—meager space if the (FSS) Eisa fuzzy soft c—meager set in
(U, E, y). That is, E = DieI{FZ.}’ where (FZ_)’S are fuzzy soft
o—nowhere dense sets in (U, E, V). Otherwxise, (U, E,y) will
be called a fuzzy soft o—second category space.

Definition 29. Assume F, is a fuzzy soft c—meager set in a
(FSTS) (U, E, y). We say F,“ is a fuzzy soft o—residual set in
(U,E,y).

Proposition 30. Let (U, E, y) be a (FSTS). Then the following
are equivalent:

(1) (U, E, ) is a fuzzy soft Baire space.

(2) int™(F,) = @ for every fuzzy soft meager set F, in
(U,E,y).

(3) cl’*(Gy) = E for every fuzzy soft residual set Gy in
(U,E,y).

Proof. (1) = (2). Let F, be a fuzzy soft meager set in
(U,E,y). Then F, = (UiGI{ng}), where (ng)’s,i € I are



fuzzy soft nowhere dense sets in (U, E,y). Then, we have
inth(FA) = intfs(Diel{FfAi}). Since (U, E,v) is a fuzzy soft
Baire space, intfs(GiGI{F;_}) = O. Hence, intfs(FA) = O for
any fuzzy soft meager set F 2 in (U, E, y).

(2) = (3). Let G be a fuzzy soft residual set in (U, E, ).
Then Gg© is a fuzzy soft o—meager set in (U, E,v). By
hypothesis, inth(GBC) = @. Then (clfs(GB))C = @. Hence,
cl*(Gp) = E for any fuzzy soft residual set G in (U, E, ).

(3) = (1). Let F, be a fuzzy soft meager set in (U, E, v).
Then F, = (OieI{F";\_}), where (FAV)’S are fuzzy soft nowhere
dense sets in (U,E, y). Now FA' is a fuzzy soft meager
set in (U, E,y) implying that F, is a fuzzy soft residual
set in (U, E, ). By hypothesis, we have S (F )¢ = E.
Then (intfs(FA))C = E. Hence, intfs(FA) = @. That is,
inth(Oid{Fg_}) = @, where (Ff;\‘)’s are fuzzy soft nowhere
dense sets inx(U, E,v). Hence, (lj, E,y) is a fuzzy soft Baire
space. O

Proposition 31. IfF, is a fuzzy soft dense and fuzzy soft §—set
in a (FSTS) (U, E,y), then F,* is a fuzzy soft meager set in
(U, E, y).

Proof. Since F, is a fuzzy soft d—set in (U,E,y), F, =
MNier{F4 ), where Fy € y and since F, is a fuzzy soft dense
setin (U, E, y), cI”*(F,) = E. Then cl”*((,,{F}, }) = E. But
P (Nier(Fiy DENies{cl (F) )} Hence, ECM) {cl(F} )}.
That is, ﬁiel{clfs(ng)} = E. Then we have clfS(FfAi) = E for
each Fix,- € y and hence clfs (intF S(ng)) = E which implies
that (cI(int”(F}, ))) = ® and hence inth(clfS(F;f)) = .
Therefore, (ngc) is a fuzzy soft nowhere dense set in
(U, E,p). Now F,* = (i, 1Fy D = Uer(F) ). Therefore,
F, = DieI{ngC}, where (FZX_C)’S are fuzzy soft nowhere dense

sets in (U, E,y). Hence, F,° is a fuzzy soft meager set in
(U,E,y). O

Lemma 32. If F, is a fuzzy soft dense and fuzzy soft §—set in
a (FSTS) (U, E, y), then F, is a fuzzy soft residual set in (U, E,
v).

Proof. Since F, is a fuzzy soft dense and fuzzy soft d—set in
(U, E, ), by Proposition 31, we have that F, is a fuzzy soft
meager set in (U, E, y) and hence F, is a fuzzy soft residual
setin (U, E, y). O

Proposition 33. In a (FSTS) (U, E,v), a (FSS) F, is a fuzzy
soft o—nowhere dense set in (U, E, y) if and only if F . is a fuzzy
soft dense and fuzzy soft §—set in (U, E, y).

Proof. LetF, bea fuzzy soft c—nowhere dense setin (U, E, y).
Then F, = (DieI{ng}), where ngc €y, Vieland inth(FA)
= ®@. Then (inth(FA))C = @° = E implies that clfS(FAC) =E.
Also Fy® = (UierdF) D = Nier(Fly ), where F} © € y, for
i € I. Hence, we have Fiic is a fuzzy soft dense and fuzzy soft
d—setin (U, E, y).
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Conversely, let F, be a fuzzy soft dense and fuzzy soft
0—setin (U,E,y). Then F, = ﬂiel{FZi}, where ng € y for
i€l NowF, = (ﬁiel{qu,.})c = DieI{FfAic}. Hence, F,‘ is a
A,—set in (U, E, ) and int*(F,°) = (cl”*(F,))" = (E)* = @
[since F, is a fuzzy soft dense]. Therefore, F,° is a fuzzy soft
o—nowhere dense set in (U, E, y). ]

Definition 34. Assume (U,E,y) is a (ESTS). We say
(U,E,y) is a fuzzy soft o—Baire space if each sequence
{Fllh’Fiz’Fis"“} of fuzzy soft o—nowhere dense sets in

(U, E, y) such that int/*(J,¢,{F} }) = .

Example 35. Let U = {c,c,, ¢} be the set of three flats
and E = {costly (e;), modern (e,), security services (e;)}
be the set of parameters. Then, we consider that v =
{®,E, Fg, G, H, JU{Ty, | i = 1,2,3,...,14} is a fuzzy soft
topology on E defined as follows:

7 5 .6

Fp=| 6 4 5|,
53 4

Gp=| 47 6], (6)

Hy=| .53 7
426

Ty = FgNGg, T} = FplHy, Ty = GpNHg, Ty = FyUGy,
Ty = FyUHg, TS = GgUHg, T = FpN(GzUHy), TS =
FO(GgNHy), Ty = GpN(FUHy), Ty = GO(FgNHg), Ty =
HpA\(FzUGy), Ty* = HgU(FgNGy), Ty = FgUGLUHg, and
Ty' = FzNGNHy. Now consider the (FSSs)

35
a=(F) O(TS) O(15) = 4 6 5|,
5.7

S

o)

7)

o
foN
=

B=(Gp)0(1;) (1) =

and

5 6 4
67 5], @)
7 .8 .6

0= (H,)'(12) 0 (12) 0 (12) -

in (U, E, v). Then «, S and 0 are fuzzy soft A ,—sets in (U, E, y)
and int*(a) = @, intfs(ﬁ) = @, and int’*(@) = ®.Then
«, B and 0 are fuzzy soft c—nowhere dense sets in (U, E, y).
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Moreover, (T3) U(T3) 0(T5) T(TR) T(TEH) T(TE) V(T =
0 and also intfs(ocUﬁOG) = int(@) = @ and therefore
(U, E, ) is a fuzzy soft c—Baire space.

Remark 36. A fuzzy soft c—Baire space need not be a fuzzy
soft Baire space. For, consider the following example.

Example 37 Assume X = {¢,c,6} is a set of soldiers
under consideration and E = {courageous (e,); strong (e,);
smart(e;) } is a set of parameters framed to choose the best
soldier. Then, we consider that v = {®, E, Fy, G, Hg}O{T}, |
i = 1,2,3,...,9} is a fuzzy soft topology on E defined as
follows:

4.1 3
3.1 2
5.1 4

G

Ty = FgNGg, Ty = FgNHy, Ty = GgNHg, Tp = FpUGy,
Ty = FyUHg, Ty = GgUHg, T, = G O(FzNHy), Ty =
HyU(GpNFy), and Ty = HyN(FUGg). Now {F;S, G5, Hy',
(TE), (TE) (T3, (T3, (T, (TS, (T) } are fuzzy soft now-
here dense sets in (U, E, y). (Té)C = FECUGE”DHECG(TE)CG
(T3) O(T3) T(TE)T(TE)T(Ty) . Therefore, (Ty) is a fuzzy
soft meager set in (U, E, y). intfs((Té)c) = TI{: + @. Hence,
(U,E,vy) is not a fuzzy soft Baire space. Now consider
the (FSSs) & = (Hp) O(T3)T(TE) , and B = (Fy) U(Tp)"
O(TEHO(THT(TEY in (U,E,y) and also int*(«) = @,
int*(B) = ®. Then a and f are fuzzy soft c—nowhere dense
setsin (U, E, y). Now the (FSS) («Up) is a fuzzy soft c—meager
setin (U, E, v) and intfs((xU,B) = ®@. Hence, (U, E, y) is a fuzzy
soft o—Baire space.

Proposition 38. Let (U, E, y)be a (ESTS). Then the following
are equivalent:

(1) (U, E, ) is a fuzzy soft c—Baire space.

(2) int”*(E,) = @ for every fuzzy soft c—meager set F, in
(U, E,y).

(3) cI’*(Gy) = E for every fuzzy soft o—residual set Gy in
(U,E,y).

Proof. (1) = (2). Let F, be a fuzzy soft o—meager set in
(U,E,y). Then F, = (Uic/{F) 1), where ((F}, s, i € I are
fuzzy soft c—nowhere dense sets in (U, E, ). Then, we have
inth(FA) = intfs(Diel{ng}). Since (U, E, ) is a fuzzy soft
o—Baire space, intfs(oid{FZi}) = ®@. Hence, intfs(FA) =
for any fuzzy soft c—meager set F, in (U, E, y).

(2) = (3). Let Gy be a fuzzy soft o—residual set in
(U, E, w). Then Gg° is a fuzzy soft co—meager set in (U, E, ).
By hypothesis, inth(G]CB) = @. Then (clfs(Gfg))C = ®. Hence,
cl”*(Gy) = E for any fuzzy soft c—residual set G in (U, E, ).

(3) = (1). Let F, be a fuzzy soft c—meager set in
(U,E,y). Then F, = (Diez{qu,})’ where (FZ_)’S are fuzzy soft
o—nowhere dense sets in (U,IE, ). Now F 4 1s a fuzzy soft
o-meager set in (U, E, y) implying that F,° is a fuzzy soft
o-residual setin (U, E, v). By hypothesis, we have clfs (Fy =
E. Then (inth(FA))C = E. Hence, inth(FA) = O. That is,
intf S(Oie I{FZ_}) = @, where (F;_)’s are fuzzy soft c—nowhere
dense sets in (XU, E, ). Hence, (U, E, ) is a fuzzy soft c—Baire
space. O

Proposition 39. If the (FSTS) (U, E, y) is a fuzzy soft c—Baire
space, then clfS(Did{qui}) = E, where the (FSSs) (ng)’s Vi €
I are fuzzy soft dense and fuzzy soft —sets in (U, E, y).

Proof. Let (ng)’s, i € I be fuzzy soft dense and fuzzy
soft —sets in (U, E, ). By Proposition 33, (qu,-)’s are fuzzy
soft o—nowhere dense sets in (U, E,w). Then the (FSS)
F, = Oid{ngc} is a fuzzy soft o—meager set in (U, E, ).
Now int™*(F) = int" (Ui {F) D = int” (e AF) 1 =
(clfs(ﬁieI{Ff;\i}))c. Since (U,E,y) is a fuzzy soft o—Baire
space, by Proposition 38, we have int*(F w) = ©. Then
(™ (MiesFy 1) = @. This implies that cl* (M, AF} D) =
E. O

Proposition 40. Ifthe (FSTS) (U, E, v) is a fuzzy soft c—Baire
space, then inth(UieI{Fgc}) = O, where the (FSSs) sets (FZ,)’S,
i € I are fuzzy soft meagetr sets formed from the fuzzy soft dense
and fuzzy soft §—sets in‘\,- in (U, E, y).

Proof. Let the (FSTS) (U,E,t//) be a fuzzy soft o—Baire
space and the (FSSs) (ng)’s, i € I be fuzzy soft dense
and fuzzy soft d—sets in (U,E,y). By Proposition 39,
o (Nier(Fiy D) = E. Then (cl*(N;¢,{F}, )° = ®. This implies
that intfs(OiEI{F;\ic}) = @. Also by Proposition 31, (Fl’;\i)’s are
fuzzy soft meager sets in (U, E, y). Hence, intfs(DiGI{ngc}) =
@, where the (FSSs) (ng)’s, i € I are fuzzy soft meager sets

formed from the fuzzy soft dense and fuzzy soft —sets F";\i in
(U,E,y). O

Proposition 41. If the fuzzy soft meager sets are formed from
the fuzzy soft dense and fuzzy soft §—sets in a fuzzy soft c—Baire
space (U, E, y), then (U, E, ) is a fuzzy soft Baire space.

Proof. Let the (FSTS) (U,E,y) be a fuzzy soft o—Baire
space. By Proposition 40, int/ S(DiEI{ngC}) = @, where the
(FSSs) (Fi\i)’s, i € I are fuzzy soft meager sets formed from
the fuzzy soft dense and fuzzy soft §—sets FZ’_ in (U, E, y).
Now D,.d(inth{Fj;,_“})éinth(Did{ngc}). Then we have



Diel{intfs(Fgc)} = @. This implies that inth(Fi\vC) = O,
where (Fj;\_c) is a fuzzy soft meager set in (U,E,y). By
Proposition 30, (U, E, y) is a fuzzy soft Baire space. O

Proposition 42. If the (FSTS) (U,E,y) is a fuzzy soft
o—meager space, then (U, E,y) is not a fuzzy soft c—Baire
space.

Proof. Let the (FSTS) (U,E,y) be a fuzzy soft c—meager
space. Then UieI{F,l;\i} = E, where (FAI_)’S are fuzzy soft
o—nowhere dense sets in (U, E, v). Now intfs(Did{FfAi}) =

int”(E) + ®. Hence, by definition, (U, E, ) is not a fuzzy
soft o—Baire space. O

Remark 43. By Proposition 42, we consider that if the (FSTS)
(U, E, y) is a fuzzy soft c—Baire space, then (U, E, y) is a fuzzy
soft o—second category space. Moreover, the converse is not
true in general. That means a fuzzy soft o—second category
space need not be a fuzzy soft c—Baire space.

Example44. Let there be three houses in the universe U given
by U = {s;,s,,s;} and let E = {stone (e, ); steel (e,); and brick
(e5)} be the set of parameters framed to choose one house
to rent, where (brick) means the brick built houses, (steel)
means the steel built houses, and (stone) means the stone built
houses. Then, we consider ¥ = {®,E, Fy, Gy, Hg}O{Ty | i =
1,2,3,...,10} is a fuzzy soft topology defined as follows:

Gp=( 23 4], (10)

=
o
n

Hy =

N
n
)

Ty = FgNGg, Ty = GgNHyg, Ty = FgNHg, Tp = FyUGy,
Ty = GgUHg, Ty = F;UHg, Tj, = GpU(FgNHy), Ty =
F;O(GgNHy), Tp = HpN(F;0Gy), Ty = FyUGLUHg.
Now consider the (FSSs) o« = (GE)CU(TE)CO(TE)C, and 8 =
(Fg)'U(Hg)" in (U, E, ). Then « and f3 are fuzzy soft A ,—sets
in (U, E, v) and intF(a) = @, intfs(ﬁ) = @. Then « and f are
fuzzy soft c—nowhere dense sets in (U, E, y). Now («Uf3) # E.
Therefore, (U, E, y) is a fuzzy soft c—second category space.
But int” *(aUp) + @ and therefore (U, E, y) is not a fuzzy soft
o—Baire space.

Proposition 45. If(ﬁie]{F,iqi}) + @, where the (FSSs) (in‘\,-),s
are fuzzy soft dense and fuzzy soft d—sets in a (FSTS) (U, E, y),
then (U, E, y) is a fuzzy soft c—second category space.
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Proof. Let (Fii)’s, i € I be fuzzy soft dense and fuzzy soft
d—sets in (U, E, ). By Proposition 33, (inc)’s are fuzzy soft
o—nowhere dense sets in (U, E, v). Now (ﬁiEI{FfAi}) + @
implies that (ﬁieI{Fili})c # E. Then Diel{(FZi)C} + E. Hence,
(U,E,v) is not a fuzzy soft c—meager space and therefore
(U, E, y) is a fuzzy soft o—second category space. O

Proposition 46. IfF, is a fuzzy soft co—meager set in (U, E, y),
then there is a fuzzy soft A,—set Gy in (U, E,y) such that

Proof. Let F, be a fuzzy soft o—meager set in (U, E, y). Thus,
Fy=Use I{ng}, where (ng)’s are fuzzy soft c—nowhere dense
setsin (U, E, y). Now [(clfS(FI’;\i))C]’s are (FSOSs) in (U, E, y).
Then T = ﬁid{(clfs(Fl"Ai))c}is a fuzzy soft 8—set in (U, E, v)
and T = (N A (Fy )N = Userlc*(F) )} Now F, =
DieI{qu,.}ioiel{les(Fja,)} = T That is, F,CT* and T¢ is a
fuzzy soft A,—set in (U, E, y). Let G5°CT. Hence, if F, is a

fuzzy soft c—meager set in (U, E, y), then there is a fuzzy soft
A,—set Gy in (U, E, v) such that F,CGy. O

Proposition 47. IfGy is a fuzzy soft o—residual set in a (FSTS)
(U, E, ) such that Gy in (U, E, ) such that F,CGy, where F,
is a fuzzy soft dense and fuzzy soft 6—set in (U, E,y), then
(U, E, ) is a fuzzy soft c—Baire space.

Proof. Let Gy be a fuzzy soft o—residual set in a (FSTS)
(U, E, w). Thus, Gg° is a fuzzy soft c—meager set in (U, E, ).
Now by Proposition 46, there is a fuzzy soft A —set T in
(U, E, v) such that G5°CT. This implies that T°CGp. Let F, =
T¢. Then F, is a fuzzy soft §—set in (U,E,y) and F,CGp
implies that clfs(FA)iclfS(GB). If clfs(FA) = E, then we have
c”*(Gy) = E. Hence, by Proposition 30, (U, E, y) is a fuzzy
soft o—Baire space. O

Proposition 48. Ifthe (FSTS) (U, E, y) is a fuzzy soft c—Baire
space and if ;. [{F', } = E, then there exists at least one A, —set
F', such that int”*(F', ) # ®.

Proof. Suppose that int(Fy) = @,V (i € I), where
(ng)’s are fuzzy soft o—nowhere dense sets in (U, E, v). Then
User(Fiy } = E, implying that int”* (e, {F}, }) = int/*(E) =
E+®,a contradiction to (U, E, y) being a fuzzy soft 0—Baire
space. Hence, int(qux_) # O, for at least one A —set F,l«xi in
(U,E,y).

Proposition 49. If the (FSTS) (U, E, y) is a fuzzy soft c—Baire
space, then no nonempty (FSOS) is a fuzzy soft c—meager set
in (U, E, y).

Proof. Let F, be nonempty (FSOS) in a fuzzy soft c—Baire
space (U,E,y). Suppose that F, = DiEI{FfA,-}’ where
the (FSSs) (qui)’s are fuzzy soft c—nowhere dense sets in
(U, E, y). Then int"(F,) = int/*({J;¢,{F} }). Since (U, E, y) is
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a fuzzy soft o—Baire space, int! S(LjiG I{Ff‘\,}) = @. This implies
that inth(FA) = ®@. Then we will have F, = @, which is a con-
tradiction, since F, € y implies that int”(F,) = F, # ®@.
Hence, no nonempty (FSOS) is a fuzzy soft c—meager set in
(U,E, ). O

Definition 50. A (FSTS) (U,E,y) is called a fuzzy soft
submaximal space if for each (FSS) F, in (U, E, y) such that

c”*(F,) = E;then F, € y in (U, E, y).

Proposition 51. Ifthe (FSTS) (U, E, y) is a fuzzy soft submax-
imal space and if F, is a fuzzy soft c—meager set in (U, E, y),
then F, is a fuzzy soft meager set in (U, E, y).

Proof. Let F, = Did{ng} be a fuzzy soft o—meager set in
(U, E, v), where the (FSSs) (Fii)’s, i € I are fuzzy soft c—now-
here dense sets in (U, E, y). Then we have inth(FfAi) =0
and (qui)’s, i € I are fuzzy soft A,—sets in (U, E, y). Now
intfs(FfAi) = @, implying that (intfs(ng))c = ® = E and
hence ¢l S(quic) = E. Since (U, E, y) is a fuzzy soft submaxi-
mal space, the fuzzy soft dense sets (ngc)’s are (FSOSs)
in (U,E,y) and hence (qui)’s are (FSCSs) in (U, E,y).
Then cl*(Fy) = (Fy) and int*(Fy) = @ imply that
intfs(clfs(Fii)) = inth(FfAi) = @. That s, (ng)’s are fuzzy soft
nowhere dense sets in (U, E, y). Therefore, F, = Die I{ng} is
a fuzzy soft meager set in (U, E, y). O

Proposition 52. Ifthe (FSTS) (U, E, y) is a fuzzy soft c—Baire
space and fuzzy soft submaximal space, then (U, E, y) is a fuzzy
soft Baire space.

Proof. Let F, be a fuzzy soft c—meager set in (U, E, y). Since
(U, E, v) is a fuzzy soft submaximal space, by Proposition 51,
F, is a fuzzy soft meager set in (U, E, y). Since (U, E,y) is a
fuzzy soft o—Baire space, by Proposition 38, int/*(F,) = ®.
Hence, for the fuzzy soft meager set F, in (U, E, y), we have
inth(F 'y) = @. Therefore, by Proposition 30, (U,E,y) is a
fuzzy soft Baire space. O]

Definition 53. A fuzzy soft P—space is a (FSTS)(U, E, y) with
the property that states that if countable intersection of fuzzy
soft open sets in (U, E, ) is fuzzy soft open. That is, every
non—empty fuzzy soft §—set in (U, E, y) is fuzzy soft open in
(U,E, ).

Proposition 54. Ifthe (FSTS) (U, E, y) is a fuzzy soft c—Baire
space and fuzzy soft P—space, then (U, E, y) is a fuzzy soft Baire
space.

Proof. Let the (FSTS) (U, E, y) be a fuzzy soft c—Baire space.
Then, by Proposition 39, ¢l S(ﬁid{FA}) = E, where the
(FSSs) (F";\x_)’s, i € I are fuzzy soft éense and fuzzy soft
d—sets in (U, E, v). Now from clfs(ﬁiGI{ng}) = E, we have
(c*(MieiFiy D) = . This implies that int/* (¢, (F} )°) = .

Since the (FSSs) (Fii)’s are fuzzy soft dense in (U, E,y),
clfS(FfAi) = E. Then we have (clfS(FZi))c = ©. This implies
that inth(Fl’;,‘_c) = ®. Also, since (U, E, y) is a fuzzy soft P—
space, the n(l)n—empty fuzzy soft §—sets (qui)’s in (U,E,y)
are fuzzy soft open in (U, E, y). Then (ngc)’s are (FSCSs) in
(U, E, ). Then cl**(F\, ) = Fj “ and int/*(F} ) = ® imply
that intfs(clfS(FZic)) = inth(FZ’_C) = . That is, (quic)’s are
fuzzy soft nowhere dense sets in (U, E, y). Therefore, we have
intfs(Did{Fi\ic}) = @, where (Fl"qic)’s are fuzzy soft nowhere

dense sets in (U, E, y). Hence, by Proposition 30, (U, E, y) is
a fuzzy soft Baire space. ]

Definition 55. A (ESTS) (U, E, ) is called a fuzzy soft almost
resolvable space if Die I{ng} = E, where the (FSSs) (Fi{i)’s in
(U, E, y) are such that intfs(FfAi) = @. Otherwise, (U, E, y) is
called a fuzzy soft almost irresolvable space.

Proposition 56. If the (ESTS) (U, E, y) is a fuzzy soft almost
irresolvable space, then (U,E,y) is a fuzzy soft o—second
category space.

Proof. Let (qui)’s, i € I be the fuzzy soft dense and fuzzy
soft d—sets in (U, E, ). Now clfs(Fi\i) =
(cI(Fi, ))* = @. That is, int”*(F, ) = ®. Since (U, E, y) is
a fuzzy soft almost irresolvable space, Oie I{FI’;\{C} # E, where
the (FSSs) (in)’s in (U, E, y) are such that intfs(ngc) = O.
Now DieI{quic} # E implies that (GiEI{(FZiC})C + @. Hence,
we have [, {Fy } # ®, where the (FSSs) (F}, )’s are fuzzy
soft dense and fuzzy soft §—sets in a (FSTS) (U, E, y). Thus,

by Proposition 45, (U, E, y) is a fuzzy soft c—second category
space. O

E implies that

Definition 57. A (ESTS) (U, E, ) is called a fuzzy soft hyper-
connected space if every (FSOS) F, is fuzzy soft dense in
(U,E, ). That is, cl*(F,) = E VO # F, € y.

Proposition 58. If clfs(ﬁiel{FZi}) = E, where (ng)’s are
fuzzy soft dense and fuzzy soft §—sets in (U, E,y), then
(U, E, ) is a fuzzy soft c—Baire space.

Proof. The proof is obvious. O]

Proposition 59. Ifclfs(ﬁid{ng}) = E, where the (FSSs)
(Ff‘\i)’s are fuzzy soft d—sets in a fuzzy soft hyperconnected

and fuzzy soft P—space (U, E, y), then (U, E, ) is a fuzzy soft
o—Baire space.

Proof. Let (ng)’s, i € I be the fuzzy soft d—sets in (U, E, y)
such that clfs(ﬁid{in}) = E. Since (U, E, y) is a fuzzy soft
P—space, the fuzzy soft d—sets (ng)’s in (U, E, y) are fuzzy
soft open in (U,E,y). Also since (U,E,vy) is a fuzzy soft
hyperconnected space, the (FSOSs) (FA}_)’S in (U, E,y) are



fuzzy soft dense sets in (U, E, y). Hence, the (FSSs) (Ff;\,)’s,
i € I are fuzzy soft dense and fuzzy soft §—sets in (U, E, y)
and clfs(ﬁid{Fi‘_}) = E. Hence, by Proposition 58, (U, E, y)
is a fuzzy soft o—Baire space. O]

Definition 60. Let F, be a fuzzy soft subset of a fuzzy soft
space E. Then F, is said to be fuzzy soft A~embedded in
E if each fuzzy soft 5—subset G of E which is contained in
F, is fuzzy soft nowhere dense in F, (i.e., intﬁ (clﬁi (Hp)) =
D).

Proposition 61. Let F, be a fuzzy soft dense subspace of a
fuzzy soft Baire space E. If E \ F, is fuzzy soft A—embedded
in E, then F, is a fuzzy soft Baire space.

Proof. Observe that if F, is not a fuzzy soft Baire space;
then there is a sequence Gy3F, 3F; SF; 3... of fuzzy soft
open subsets of F, such that each F), is fuzzy soft dense
in Gy and yet ﬁieI{FAi} = ©. Then there is a sequence
HC5K1 5K}, 5K3 5... of fuzzy soft open subsets of E such
that Gy = HCnFA and F’ = K}, AF,. Each K;) is fuzzy
soft dense in H and H, i is a fuzzy ‘soft Baire space. Hence,
Nic I{KD,.} is fuzzy soft dense in H and therefore in H-AE \
F,. Since ﬁieI{KiDi}QE \ Fy,E \ F, is not fuzzy soft A—
embedded in E. O

Proposition 62. Let F, be a fuzzy soft dense subspace of a
fuzzy soft Baire space E. IfE\FA is dense in E, then F,, is a fuzzy
soft Baire space if and only if E \ F,, is fuzzy soft A~embedded
in E.

Proof. Assume that E \ F, is not fuzzy soft A—embedded in
E. Let Gy be a fuzzy soft §—subset of E which is contained in
E\ F, and which is fuzzy soft dense in some relatively (FSOS)
H¢ of E \ F,. Let K, be an fuzzy soft open subset of E with
KpA(E \ Fy) = Hg. Then Ty, = KpiGy is a §—subset of E
which is fuzzy soft dense in K, and which is contained in
He. Let Ty, = ﬁid{TIiwi}, where each TJivl,- is open in E and
TliwiéKD. The (FSSs) {Tj@ﬁF 4} are fuzzy soft open and fuzzy
soft dense subsets of Kp,1F, and yet ;. I{TMﬁF 4} Tt follows
that K,NF, is not a fuzzy soft Baire space. Consequently, F,
is not a fuzzy soft Baire space. Conversely, assume that E \ F,,

is fuzzy soft A—embedded in E and, by Proposition 61, then
F, is a fuzzy soft Baire space. O]

Lemma 63. Let E be a fuzzy soft Baire space. If Gy =
Nier{Th. ) is a nonempty fuzzy soft nowhere dens 8—set of E,
where T}, is a fuzzy soft open subset of E Vi € I, then for every

nonempty fuzzy soft open subset Ty, of E thereisi € I such that
int” ((E\ Ty ATy \ c*(Gp))) # ©.

Proof. Let Ty, be a nonempty fuzzy soft open subset of E.
Then, T, \ cl*(Gp) is a nonempty fuzzy soft open subset
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of E; hence, Ty \ clf *(Gp) is also fuzzy soft Baire. Since
T\ clfS(GB)EDid(E \ Tzivf,.) and each E \ Tzi\/ri is a fuzzy soft
closed subset of E, by Remark 22, then there is i € I such that
int™((E\ Ty, )A(Tyy \ c*(Gp))) # . O

Proposition 64. Let E be a fuzzy soft Baire space and let F,CE
be fuzzy soft dense. Then F, is a fuzzy soft Baire space if and
only if every fuzzy soft 8—set in E contained in E \ F, is fuzzy
soft nowhere dense.

Proof.

Necessity. Let G = ﬁieI{TJi\/I-}’ where T}, is a fuzzy soft open
subset of E f0r~each_i € X‘I, which ils contained in E \
F,. Then, F,ClJ;o;(E \ Ty)- In virtue of Remark 22,
Didintg (F,A(E \ T;wi)) is fuzzy soft dense in F,. Suppose
that intfs(clfs(GB)) # O. Then, there is n € I such that
©  int” (I (Gy))int; (FoA(E\ T}y ). On the other hand,
we know that clfS(GB)iclfs(T&n) = clfs(TI'\}nﬁF ',). Hence,
© % int!(cl(Gp)Aintl (F,A(E \ Ty )Ecl(Ty, AE,)
NF, = cllj:i(T]'\',InﬁFA) which implies that intfs(clfs(GB))ﬁ
int]; (FAR(E \ Ty ))ck™(Ty fiF,) # @, but this is impos-
sible.

Sufficiency. Assume that F, is no fuzzy soft Baire. According
to Remark 22, there is a countable fuzzy soft closed cover

{Ff;\i;i € I} of F, such that Oiel{intfs(Fii)} is not dense in
F,. For each i € I, choose a fuzzy soft closed subset Tziw,.
of E such that in‘\,- = T;;/IiﬁFA, foreachi € I. Let T, =
ﬁiel(f \ Tjiwi) which is a 8—set of E contained in E \ F,. If
Ty = O, then {Ti i;i € I} would be a fuzzy soft closed cover
of E and, by Remark 22, then {J,, {int”" S(Tzivl,- )} would be fuzzy
soft dense in E which is not possible. So, T), #* O
Choose a nonempty fuzzy soft open subset K, of E such
that K,F,fint]; (F, ) = ®, Vi € I. By Lemma 63, we can
find r € I such that intfs(T]’VIr)ﬁ(KD \ intfs(TM)) # O@. Hence,
® # int" (T} )AKp \ inth(TM))ﬁFAiintI{i(TJ’VIrﬁFA)ﬁKD
AF Aiintg (Fjai )OKAF,, but this is a contradiction. Thus, F,
is fuzzy soft Baire. ]

4. Baireness in Fuzzy Soft Setting

In this section, we shall study the new class of fuzzy soft Baire
spaces.

Definition 65. We say a space E is fuzzy soft D-Baire
if every fuzzy soft dense subspace of E is fuzzy soft
Baire.

An immediate consequence of Proposition 64 is the
following.
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Corollary 66. Suppose that E is a fuzzy soft Baire space. Then,
every fuzzy soft 8—set in E with empty interior is fuzzy soft
nowhere dense iff E is fuzzy soft D—Baire

Proof. It follows from Proposition 64 and Definition 65. [

Definition 67. We say that a (FSTS) E is a fuzzy soft almost

P—space if every non—empty fuzzy soft —set in E has a
nonempty interior.

Corollary 68. Every fuzzy soft Baire and fuzzy soft almost
P—space is fuzzy soft D—Baire.

Proof. This is a consequence of Proposition 64 and Defini-
tion 67. O

Definition 69. A fuzzy soft Borel set is any (FSS) in a
(FSTS) that can be formed from (FSOSs) (or, equivalently,
from (FSCSs)) through the operations of countable union,
countable intersection, and relative complement.

Definition 70. Let E be a (ESTS). Then, the class FSPB(E) is
the fuzzy soft 0—algebra in E generated by all (FSOSs) and all
fuzzy soft nowhere dense sets.

Remark 71. (1) For a (FSTS) (U, E, y), the collection of all
fuzzy soft Borel sets on E forms a fuzzy soft c—algebra.

(2) The fuzzy soft o—algebra of fuzzy soft Borel sets is
contained in the class FSPB(E). B

(3) 1t is clear to show that F,CE belongs to the class
FSPB(E) if and only if F, may be expressed in the form
F, = GgUH_, where Gy is a fuzzy soft §—set and H_. is fuzzy
soft meager.

Theorem 72. The following seven conditions on a space
(U, E, y) are equivalent.

(1) (U, E, ) is fuzzy soft D—Baire.

(2) (U, E, ) is fuzzy soft Baire and every fuzzy soft §—set
with empty interior is fuzzy soft nowhere dense.

(3) Every fuzzy soft meager subset F,CE is fuzzy soft
nowhere dense.

(4) (U, E, ) is fuzzy soft Baire and every fuzzy soft dense
O—set has fuzzy soft dense interior.

(5) (U, E,y) is fuzzy soft Baire and every set in the class
ESPB(E) with empty interior is fuzzy soft nowhere dense.

(6) (U, E,v) is fuzzy soft Baire and every fuzzy soft Borel
set with empty interior is fuzzy soft nowhere dense.

(7) (U, E,y) is fuzzy soft Baire and the union of a fuzzy
soft 8—set with empty interior and a fuzzy soft meager set of E
is fuzzy soft nowhere dense.

Proof. (1)&=(2). This is Corollary 66.

(2) = (3). Let F,CE be a fuzzy soft meager set. Assume
F, = DieI{ng}, where in‘\,- is fuzzy soft nowhere dense
Vi € I Therefore, Ly, = E\ Uide(F) )} = i/ {E \
clfS(FAi)} is a §—set in E and L,, is fuzzy soft dense in E
because its complement is a fuzzy soft meager set and E is
fuzzy soft Baire. Let V, = int/*(L,,). The (FSS) Ly, — Vp

clearly has empty interior. Hence, L,, — cl*(V}) is a fuzzy
soft d—set with empty interior; by hypothesis, L, — cl™*(Vp)
is fuzzy soft nowhere dense. Also L, AFr*(V},) is a fuzzy
soft nowhere dense set. Therefore, L, — V, = (L —
clfs(VD))O(LMﬁFrfs(VD)) is a fuzzy soft nowhere dense set
as well. On the other hand, E \ V= (L \ VD)U(E \ L) =
(Lo \ VD)O(Giel{FAi}) is a fuzzy soft meager set. Since E is
fuzzy soft Baire, ® = int™(E\ Vp) = E\ cl *(Vp). Therefore,
clfS(VD) = Eand FA§E\VD = Frfs(VD) is fuzzy soft nowhere
dense. B

(3) = (4). It follows from Remark 22 that E is a fuzzy
soft Baire space. Let L,,CE be a fuzzy soft dense 8—set of E.
Since E\ L, is a fuzzy soft meager set, the hypothesis implies
that E \ Ly, is fuzzy soft nowhere dense; i.e., cl/*(E \ L,,) has
empty interior. Therefore, V}, = E \ AdBE\L M) = intS(L M)
is a fuzzy soft open dense subspace of E.

(4) = (2). Let G be a d—set with empty. First observe
that int’* (cI’*(Gg))Scl* (c*(Gp) \ Gp). Since cl*(Gp) \ G is
an A, —set with empty interior, E \ (cl*(Gp) \ Gj) is a fuzzy
soft dense 8—set of E By assumption, int™(E\ (clfs(GB) \Gp))
is also fuzzy soft dense in E. That is, E \ clfs(clfS(GB) \ Gp) is
fuzzy soft dense in E. Hence, intfs(clfs(clfS(GB) \Gg)) = @
and so intfs(clfs(GB)) = Q.

(4) = (5). We have already established above the equiv-
alence among clauses (1), (2), (3), and (4). The fifth clause
follows directly from the properties of the class FSPB(E) and
clauses (2) and (3).

(5) = (6). This implication is obvious because the fuzzy
soft —algebra of fuzzy soft Borel sets is contained in the class
FSPB(E).

(6) = (1). It is enough to observe that (6) = (2) = (1).

(1)==(7). We know the first six statements are equivalent
to each other. Thus, clause (7) follows directly from clauses (2)
and (3). (7) = (1). This is a consequence of Corollary 66. [

5. Conclusion

In the present paper, we have introduced and discussed new
notions of Baireness in fuzzy soft topological spaces. Further-
more, there are many problems and applications in algebra
that deal with group theory and spaces. So, future work in
this regard would be required to study some applications
using the properties of y in our new fuzzy soft spaces and
new operations depend on fuzzy soft operations U and N to
consider new fuzzy soft groups and fuzzy soft commutative
rings. Also, let us say (U,E,vy) is fuzzy soft N-Baire if
every fuzzy soft set in (U, E, y) with empty interior is fuzzy
soft nowhere dense. The question we are concerned with
is as follows: what are the possible relationships considered
between fuzzy soft N—Baire and each concept of our notions
that are given in this work?
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