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Abstract

In this paper the concepts of fuzzy semi-Baireness in
fuzzy topological spaces are introduced. For this
purpose we define fuzzy semi-nowhere dense, fuzzy
semi-first category and fuzzy semi-second category
sets. Several characterizations of fuzzy semi-Baire
spaces are also studied. Several examples are given
to illustrate the concepts introduced in this paper.
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1. Introduction
The fuzzy concept has invaded almost all branches of
Mathematics ever since the introduction of fuzzy set
by L.AZADEH [14]. The theory of fuzzy
topological spaces was introduced and developed by
C.L.CHANG [3]. Since then much attention has been
paid to generalize the basic concepts of General
Topology in fuzzy setting and thus a modern theory
of Fuzzy Topology has been developed. In recent
years, fuzzy topology has been found to be very
useful in solving many practical problems. It has
been shown that the fuzzy Kahler manifolds which
are based on a topology play the important role in €~
theory [4]. The semi-open sets were introduced by N.
Levine [7] in 1963 and the above concept was
introduced and studied in fuzzy setting by K.K.Azad

[1].

The concepts of Baire spaces have been studied
extensively in classical topology in [5], [6], [8] and
[15]. The concept of Baire space in fuzzy setting was
introduced and studied by G.Thangaraj and
S.Anjalmose in [9]. The aim of this paper is to
introduce the concepts of fuzzy semi-Baireness in

fuzzy topological spaces. For this purpose in section
3, we introduce fuzzy semi-nowhere dense sets and
we study some of their properties. Also we discuss
the relationship between fuzzy semi-nowhere dense
sets and fuzzy nowhere dense sets.

Using the fuzzy semi-nowhere dense sets, in section
4, we introduce fuzzy semi-Baire spaces and study
several characterizations of fuzzy semi-Baire spaces.
Several examples are given to illustrate the concepts
introduced in this paper. In section 5, the inter-
relationships between fuzzy semi-Baire spaces, fuzzy
Baire spaces, fuzzy pre-Baire spaces and fuzzy D-
Baire spaces are also investigated. Several examples
are given to illustrate the concepts introduced in this

paper.

2. Preliminaries

Now we introduce some basic notions and results
that are used in the sequel. In this work by a fuzzy
topological space we shall mean a non-empty set X
together with a fuzzy topology T (in the sense of
Chang) and denote it by (X, T). The interior, closure
and the complement of a fuzzy set A will be denoted
by int(A), cl(A) and 1-A respectively.

Definition 2.1[1]: Let (X, T) be any fuzzy
topological space and A be any fuzzy set in (X, T).
We define cl(A) = A{p /A<M, 1-peT} and int(h) =
V{p / u < A, pn e T}. For any fuzzy set in a fuzzy
topological space (X, T), it is easy to see that 1 - cl())
=int(1-2) and 1 -int(d) =cl(1- A).[1]

Definition 2.2[2]: A fuzzy set A in a fuzzy

topological space X is called fuzzy semi-open if A <
cl int(}) and fuzzy semi-closed if int cl(A) <A.
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Definition 2.3[1]: Let (X, T) be any fuzzy
topological space and A be any fuzzy set in (X, T).
We define the fuzzy semi-closure and the fuzzy
semi-interior of A as follows:

(1) sclA) =A{pu/A<W1-peT}is fuzzy semi-
closed set of X.

(2) sint(x) = v{u/pn< A, pe T} is fuzzy semi-
open set of X.

Definition 2.4[1]: A fuzzy set A in a fuzzy
topological space (X, T) is called a fuzzy semi-
closed set if A = scl(A) and fuzzy semi-open set if A =
sint()).

Lemma 2.1[1]: Let A be a fuzzy set of a fuzzy
topological space (X,T). Then

(1) 1-scl(r) = sint(1-1)
(2) 1-sint(r) =scl(1-1)

Definition 2.5[12]: A fuzzy set A in a fuzzy
topological space (X, T) is called fuzzy dense if there
exists no fuzzy closed set W in (X, T) such that A <
<1l

Definition 2.6[12]: A fuzzy set A in a fuzzy
topological space (X,T) is called fuzzy nowhere
dense if there exists no non-zero fuzzy open set W in
(X,T) such that p < cI(X). That is, int cl(A) = 0.

Definition 2.7[12]: A fuzzy set A in a fuzzy
topological space (X, T) is called fuzzy first category
if = vi,” (\;), where A;'s are fuzzy nowhere dense
sets in (X,T). Any other fuzzy set in (X, T) is said to
be of fuzzy second category.

Definition 2.8[9]: Let A be a fuzzy first category set
in (X, T). Then 1-A is called a fuzzy residual set in
X, T).

Definition 2.9[12]: A fuzzy topological space (X, T)
is called fuzzy first category if 1= V-1 (), where A;
's are fuzzy nowhere dense sets in (X, T).

A topological space which is not of fuzzy first
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category, is said to be of fuzzy second category.

3. Fuzzy semi-nowhere dense sets.

Definition 3.1: Let (X, T) be a fuzzy topological
space. A fuzzy set A in (X, T) iscalled a fuzzy
semi-nowhere dense set if there exists no non-zero
fuzzy semi-open set i in (X,T) such that p < scl()).
That is, sint scl () = 0.

Example 3.1: Let X = {a, b, c}. The fuzzy sets A, 4,
v, a.and B are defined on X as follows:

A X —][ 0,1] defined as A(a) = 0.8; A(b ) = 0.2; A(c)
= 0.6, W:X —[0,1] defined as u(a) = 0.1; u(b) = 0.9;
u(c) = 0.5, v : X—[0,1] defined as y(a) = 0.4; y(b) =
0.6; y(c) = 0.7, a.: X —[ 0,1] defined as a(a) = 0.9;
a(b) = 0.9; a(c) = 0.6, B : X —[ 0,1] defined as B(a)
=0.9; B(b) = 0.9; pc) = 0.5.

Then T = {0, &, W, v, (Avp), (Avy), (uvy), (AAp),
(ANY), (UAY), AVpVA, WV (AAY), AV(uVy), YA(RVL), 1}
is a fuzzy topology on X. The non-zero fuzzy semi-
open sets in (X, T) are A, u, v, (Avn), (AVy), (uVvy),
AAw), (AAY), (RAY), AVRVA, uV(AAY), AV(uVy),
YAV ),

Now the fuzzy sets 1 - A, 1 -y, 1 —y, 1-(Avp), 1 -
(Wvy), 1- vy, 1- (uvy), 1- Av(unay), 1- (uv(dny)), 1-
Awvuvy, 1-yAlvy, 1- o, 1- B are fuzzy semi-nowhere
dense sets in (X,T).

Proposition 3.1: The complement of a fuzzy semi-
nowhere dense set in a fuzzy topological space (X, T)
need not be fuzzy semi-nowhere dense set.

Proof: For, in example 3.1, (1 - o) is a fuzzy semi-
nowhere dense set in (X, T) whereas a = 1 - (1 - o)
is not a fuzzy semi-nowhere dense set in (X,T).

Proposition 3.2: If A and p are fuzzy semi-nowhere
dense sets in a fuzzy topological space (X, T), then
Avu need not be fuzzy semi-nowhere dense set in

X, T).

Proof: For, in example 3.1, 1 - o, 1 - A are fuzzy

semi-nowhere dense sets in (X, T). But (1 - a) vV (1 -
A) = & implies that sint scl(d) # 0. Therefore union of
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fuzzy semi-nowhere dense sets need not be fuzzy
semi-nowhere dense set in (X, T).

Proposition 3.3: If the fuzzy sets A and n are fuzzy
semi-nowhere dense sets in a fuzzy topological space
(X, T) then AAp is a fuzzy semi-nowhere dense set in
X, T).

Proof: Let the fuzzy sets A and p be fuzzy semi-
nowhere dense sets in (X, T). Now sint scl(AAp) <
sint scl(A) A sint scl(p) < 0 A 0 (since sint scl(A) =0
and sint scl() = 0). That is, sint scl(AApn) = 0. Hence
(Anp) is a fuzzy semi-nowhere dense set in (X, T).

Proposition 3.4: If X is a fuzzy semi-nowhere dense
set in a fuzzy topological space (X, T) then sint(X) =
0.

Proof: Let A be a fuzzy semi-nowhere dense set in
(X, T). Then, we have sint scl(A) = 0. Now A < scl(})
we have sint(1) < sint scl(A) = 0. Hence sint(A) = 0.

Proposition 3.5: If A is a fuzzy nowhere dense set in
a fuzzy topological space (X,T) then int scl(.) = 0.

Proof: Let A be a fuzzy nowhere dense sets in (X,
T). Then, we have int cl(A) = 0 and int(A) = 0. Now
scl(A) = A, since X is fuzzy semi-closed set in (X,
T)[9] implies that int scl(A) = int (A) = 0. Hence int
scl(x) = 0.

Proposition 3.6: If A is a fuzzy semi-nowhere dense
set and p is any fuzzy set in a fuzzy topological
space (X, T), then (AAp) is a fuzzy semi-nowhere
dense setin (X, T).

Proof: Let A be a fuzzy semi-nowhere dense set in
(X, T). Then, sint scl(A) = 0. Now sint scl(AAp) <
sint scl(}) A sint scl(u) <0 A sint scl(n) = 0. That is,
sint scl(AAp) = 0. Hence (M) is a fuzzy semi
nowhere dense set in (X, T).

Definition 3.2[13]: A fuzzy set A in a fuzzy
topological space (X, T) is called fuzzy semi-dense
if there exists no fuzzy semi-closed set p in (X, T)
such that A <pu < 1. Thatis, scl(A) = 1.
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Proposition 3.7: If A is a fuzzy semi-dense and fuzzy
semi-open set in a fuzzy topological space (X, T) and
if u <1-2,then pis a fuzzy semi-nowhere dense set
in (X, T).

Proof: Let A be a fuzzy semi-dense set in (X, T).
Then we have scl(A) = 1 and sint(A) = A. Now pn <1 -
A, implies that scl(p) < scl(1 - ). Then scl (u) <1 -
sint(A) = 1 - A. Hence scl(n < (1 - &), which implies
that sint scl(n) < sint(1-A) = 1-scl(A) =1 -1 = 0.
That is, sint scl(u) = 0. Hence u is a fuzzy semi-
nowhere dense set in (X, T).

Proposition 3.8: If A is a fuzzy semi-nowhere dense
set in a fuzzy topological space (X, T), then 1 - isa
fuzzy semi-dense set in (X, T).

Proof: Let A be a fuzzy semi-nowhere dense set in
(X, T). Then, sint scl(A) = 0. Now A < scl(A) implies
that sint(A) < sint scl(A) = 0. Then sint(A) = 0 and
scl(1-A)=1-sintf(A)=1-0=1andhencel- Aisa
fuzzy semi-dense set in (X, T).

Proposition 3.9: If X is a fuzzy semi-nowhere dense
set in a fuzzy topological space (X, T), then scl(}) is
also a fuzzy semi-nowhere dense set in (X, T).

Proof: Let A be a fuzzy semi-nowhere dense set in
(X, T). Then, sint scl(}) = 0. Now scl scl(}) = scl(¥).
Hence sint scl(scl(})) = sint scl(A) = 0. Therefore
scl()) is also a fuzzy semi-nowhere dense set in (X,
T).

Proposition 3.10: If A is a fuzzy semi-nowhere dense
set in a fuzzy topological space (X, T), then 1 - scl(A)
is a fuzzy semi-dense set in (X, T).

Proof: Let X be a fuzzy semi-nowhere dense set in
(X, T). Then, by proposition 3.9, scl(\) is a fuzzy
semi-nowhere dense set in (X, T). Also by
proposition 3.8, 1 - scl()) is a fuzzy semi-dense set in
X, T).

Proposition 3.11: Let A be a fuzzy semi-dense set in
a fuzzy topological space (X, T). If W is any fuzzy set
in (X, T), then u is a fuzzy semi-nowhere dense set
in (X, T) if and only if AAp is a fuzzy semi-nowhere
dense setin (X, T).
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Proof: Let pu be a fuzzy semi-nowhere dense set in
(X, T). Then, sint scl(u) = 0. Now sint scl(Ap) <
sint scl(A) A sint scl(u) < sintscl(A) A 0 =0. That is,
sint scl(AAp) = 0. Hence (AAp) is a fuzzy semi-
nowhere dense set in (X, T).

Conversely, let (AAp) be a fuzzy semi-nowhere
dense set in (X, T). Then sint scl(AAu) = 0. Then,
sint scl(A) A sint scl(u) = 0. Since A is a fuzzy semi-
dense set in (X, T), scl(A) = 1. Then, sint(1) A sint
scl(u) = 0. That is, (1) A sint scl(i) = 0. Hence sint
scl(W) = 0, which means that p is a fuzzy semi-
nowhere dense set in (X, T).

Definition 3.3: Let (X, T) be a fuzzy topological
space. A fuzzy set X in (X, T) is called fuzzy semi-
first category if A = Vi, (N), where A;'s are fuzzy
semi-nowhere dense sets in (X,T). Any other fuzzy
setin (X, T) is said to be of fuzzy semi-second
category.

Example 3.2: Let X = {a, b}. Consider the fuzzy
sets A, u and a, B defined on X as follows:

A : X — [0,1] defined as A(a) = 0.5; A(b) = 0.7,

K X —[0,1] defined as p(a) = 0.8; u(b) = 0.9,

a: X — [0,1] defined as a(a) = 0.6; a(b) = 0.9,

B : X —[0,1] defined as B(a) = 0.7; p(b) = 0.8.

Then T = {0, A, W, 1} is a fuzzy topology on X. Now
MM, a, B, (aVB), (aAP) and 1 are the non-zero fuzzy
semi-open sets in (X, T). Then 1- A, 1- y, 1- a, 1- B,
1-(avp), 1-(arp) are fuzzy semi-nowhere dense sets
in (X,T) and [(1- o) v (1- B) V 1-(aVvB) v (1- W)] = 1-
L and 1- & is a fuzzy semi-first category set in (X, T).

Definition 3.4: Let A be a fuzzy semi-first category
set in a fuzzy topological space (X, T). Then 1 - A is
called a fuzzy semi-residual set in (X, T).

Proposition 3.12: If A is a fuzzy semi-first category
set in a fuzzy topological space (X, T), then 1-A =
Ni=1” (7)), where scl(w;) = 1.

Proof: Let A be a fuzzy semi-first category set in (X,
T). Then we have X = Vi=;” (N), where A; 's are fuzzy
semi-nowhere dense sets in (X,T). Now 1- A = Vi;,”
(M), = Ni=” (M). Let =1 =X Then 1-A = A ().
Since Aj's are fuzzy semi-nowhere dense sets in (X,T),
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by proposition 3.8, we have 1-A ‘s are fuzzy semi-
dense sets in (X, T). Hence scl(w) = scl(1-A;)) =1.
Therefore we have 1-A = Ai1™ (W;). where scl(l;) = 1.

Definition 3.5: A fuzzy topological space (X, T) is
called a fuzzy semi-first category space if the fuzzy
set 1y is a fuzzy semi-first category set in (X, T).
That is, 1x = Vi” (N). where A;'s are fuzzy semi-
nowhere dense sets in (X,T). Otherwise (X, T) will
be called a fuzzy semi-second category space.

Proposition 3.13: If A is a fuzzy semi-closed set in a
fuzzy topological space (X, T) and if sint(A) = 0, then
A is a fuzzy semi-nowhere dense set in (X, T).

Proof: Let A be a fuzzy semi-closed set in (X,T).
Then we have scl(A) = L. Now Sint scl(X) = sint(})
and sint(A) = 0, implies that sint scl(A) = 0. Hence A
is a fuzzy semi-nowhere dense set in (X, T).

Remarks 3.1: If A is a fuzzy set in a fuzzy
topological space (X, T) such that sint(A) = 0, then A
need not be a fuzzy semi-nowhere dense set in (X, T).
For, consider the following example:

Example 3.3: Let X = {a, b}. Consider the fuzzy
sets A, u, a, B defined on X as follows:

A : X —[0,1] defined as A(a) = 0.5; A(b) = 0.7,

i X — [0,1] defined as pu(a) = 0.8; u(b) = 0.9,

o : X — [0,1] defined as a(a) = 0.6; a(b) = 0.9,

B: X —[0,1] defined as B(a) = 0.7; p(b) = 0.8,

Then T = {0, A, i, 1} is a fuzzy topology on X. Now
Ao, o, B, aVvB, aAp and 1 are the non-zero fuzzy pre-
open sets in (X, T). Now the fuzzy set n : X —[0,1]
defined as n(a) = 0.4; n (b) = 0.5 is not a fuzzy pre-
nowhere dense set in (X, T), even though sint(n) = 0.

4. Fuzzy semi-Baire spaces.

Motivated by the classical concept introduced in [6]
we shall now define:

Definition 4.1: Let (X, T) be a fuzzy topological
space. Then (X, T) is called a fuzzy semi-Baire space
if sint[viz” (\)] = 0, where A 's are fuzzy semi-
nowhere dense sets in (X, T).
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Example 4.1: Let X = {a, b}. Consider the fuzzy
sets A, u, o and B defined on X as follows:

A X —[0,1] defined as Ma) = 0.5; A(b) = 0.7,

U X —[0,1] defined as p(a) = 0.8; p(b) = 0.9,

o : X —[0,1] defined as a(a) = 0.6; a(b) = 0.9,

B : X —[0,1] defined as B(a) = 0.7; B(b) = 0.8,

Then T = {0, A, W1, o, B, aVvB, arp, 1} is a fuzzy
topology on X. Now A, p, a, B, avp, aAp are the non-
zero fuzzy semi-open sets in (X,T). Then 1- A, 1-y, 1-
a, 1- B, 1-(aVvp), 1- (arB) are fuzzy semi -nowhere
dense sets in (X,T) and sint[(1- 1) vV (1-p) V (1- a) V
(2- B) vV (1- avP) v (1- arB)] = 0. Hence the fuzzy
topological space (X, T) is a fuzzy semi-Baire space.

Example 4.2: Let X = {a, b, c}. Consider the fuzzy
sets A, u and o defined on X as follows:

A X —[0,1] defined as A(a) = 0.3; A(b) = 0.2; A(c) =
0.7;

U X — [0,1] defined as p(a) = 0.8; u(b) = 0.8; p(c)
=04,

o: X— [0,1] defined as a(a) = 0.7 ; a(b) = 0.7; a (c)
=0.7.

Then T = {0, A, u, AV, AAp, 1} is clearly a fuzzy
topology on X. The non-zero fuzzy semi-open sets in
(X, T) are A, u, AV, AMp, a. Now the fuzzy sets 1 - A,
1-u 1-2avy, 1- a are fuzzy semi-nowhere dense
setsin (X,T)and (1- 1) Vv (1- W) v (1-Avp) vV (1- a) =
1- (Ap) # 0. Hence the fuzzy topological space (X,
T) is not a fuzzy semi-Baire space.

Proposition 4.1: If sint(Viz,” (A)), = 0, where sint(};)
= 0 and A;'s are fuzzy semi-closed sets in a fuzzy
topological space (X,T), then (X,T) is a fuzzy semi-
Baire space.

Proof: Let A;'s be fuzzy semi-closed sets in (X, T).
Since sint(A;) = 0, by theorem 3.13, the A;'s are fuzzy
semi-nowhere dense sets in (X,T). Therefore we
have sint(Viz;” (A;)) = 0, where A;'s are fuzzy semi-
nowhere dense sets in (X,T). Hence (X, T) is a fuzzy
semi-Baire space.

Proposition 4.2: If scl(Aiz1” (M) = 1, where A;'s are
fuzzy semi-dense and fuzzy semi-open sets in a fuzzy
topological space (X, T), then (X, T) is a fuzzy semi-
Baire space.
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Proof: Now scl (Ai=1” (A)) = limplies that 1-scl(A
iz-_ (N)) = 0. Then we have sint(1-Am” (A)) =
0,which implies that sint (Vi=;” (1- 4;)) = 0. Since A;'s
are fuzzy semi-dense sets in (X, T), scl(A;) = 1 and
sint(1-A;) = 1-scl(A;) = 1-1 = 0. Hence we have
sint(Viz,” (1-A)) = 0, where sint(1-A;) = 0 and (1-A;) 's
are fuzzy semi-closed sets in (X, T). Then, by
proposition 4.1, (X, T) is a fuzzy semi-Baire space.

Proposition 4.3: Let (X, T) be a fuzzy topological
space. Then the following are equivalent:

(2). (X, T) is a fuzzy semi-Baire space.

(2). sint(A) = 0 for every fuzzy semi-first category
setdin (X, T).

(3). scl() = 1 for every fuzzy semi-residual set in
X, T).

Proof: (1) — (2). Let A be a fuzzy semi-first
category set in (X,T). Then A = Viz,” (A;), where A;'s
are fuzzy semi-nowhere dense sets in (X, T). Now
sint(A) = sint(Vi=1” (A;)) = 0 (since (X, T) is a fuzzy
semi-Baire space). Therefore sint()) = 0.

(2) — (3). Let 4 be a fuzzy semi-residual set in (X,
T). Then 1-u is a fuzzy semi-first category set in (X,
T). By hypothesis, sint(1-pu) = 0 which implies that 1-
scl() = 0. Hence we have scl(u) = 1.

(3)— (1). Let X be a fuzzy semi-first category set in
(X, T). Then X = Vi,” (A;)) where A;'s are fuzzy semi-
nowhere dense sets in (X,T). 1- A is a fuzzy semi-
residual set in (X, T). Since A is a fuzzy semi-first
category set in (X, T), By hypothesis, we have scl(1-
A) = 1. Then 1-sint(A) = 1, which implies that sint(})
= 0. Hence sint(Vi=;” (A)) = 0 where A;'s are fuzzy
semi-nowhere dense sets in (X, T). Hence (X, T) is a
fuzzy semi-Baire space.

Proposition 4.4: If a fuzzy topological space (X, T)
is a fuzzy semi-Baire space, then (X, T) is a fuzzy
semi-second category space.

Proof: Let (X, T) be a fuzzy semi-Baire space. Then
sint(Viz,” (A;)) = 0 where A;'s are fuzzy semi-nowhere
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dense sets in (X, T). Thenviz,” (M) # 1x. (Suppose,
Viz1” (M) = 1x implies that sint(Vi=1” (A)) = sint(1x)
which implies that 0 = 1, a contradiction). Hence (X,
T) is a fuzzy semi-second category space.

Remarks 4.1: The converse of the above proposition
need not be true. A fuzzy semi-second category
space need not be fuzzy semi-Baire space.

For, in example 4.2. The fuzzy sets 1-A, 1-4, 1-Avp,
1-o0. are semi-nowhere dense sets in (X,T). Now (1-1)
vV (1-p) V (1-Avp) V (1-0) = 1-AAp # 1x and int(1-
M) # 0. Hence the fuzzy topological space (X, T) is
a fuzzy semi-second category space but not a fuzzy
semi-Baire space

Proposition 4.5: If a fuzzy topological space (X, T)
is a fuzzy semi-Baire space, then no non-zero fuzzy
semi-open set in (X, T) is a fuzzy semi-first category
setin (X, T).

Proof: Suppose that A is a hon-zero fuzzy semi-open
set in (X, T) such that A = Vi1 (A;)), where A;'s are
fuzzy semi-nowhere dense sets in (X,T). Then we
have sint(A) = sint(Vi=1” (A;)). Since A is a non-zero
fuzzy semi-open set in (X,T) sint(A) = A. Then
sint(Viz,” (A)) = X # 0. But this is a contradiction to
(X, T) being a fuzzy semi-Baire space, in which
sint(Viz,” (\)) = 0, where A;'s are fuzzy semi-nowhere
dense sets in (X,T). Hence we must have A # (Viz,”
(A)). Therefore no non-zero fuzzy semi-open set in
(X, T) is a fuzzy semi-first category set in (X, T).

5. Fuzzy Baire spaces, fuzzy pre-Baire spaces,
fuzzy D-Baire spaces and fuzzy semi-Baire spaces.

Definition 5.1[9]: Let (X, T) be a fuzzy topological
space. Then (X, T) is called a fuzzy Baire space if int
(Vi=r” (\)) = 0, where A;'s are fuzzy nowhere dense
setsin (X, T).

Definition 5.2[10]: A fuzzy topological space (X, T)
is called a fuzzy D-Baire space if every fuzzy first

category set in (X, T) is a fuzzy nowhere dense set in
(X, T). Thatis, (X, T) is a fuzzy D-Baire space if int
cl(A) = 0 for each fuzzy first category set A in (X, T).

Definition 5.3[11]: Let (X, T) be a fuzzy topological
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space. Then (X, T) is called a fuzzy pre-Baire space
if pint(Viz,” (A;)) = 0, where A;'s are fuzzy pre-
nowhere dense sets in (X, T).

A fuzzy semi-Baire space is a fuzzy Baire space. For
consider the following example:

Example 5.1: Let X = {a, b,c}. Consider the fuzzy
Sets A, u, v, o, p and & defined on X as follows:

A : X — [0,1] defined as A(a) = 0.5 ; A(b) = 0.6; A (c)
=0.7,

U : X — [0,1] defined as p(a) = 0.8; u(b) = 0.4; p(c)
=0.2,

v : X — [0,1] defined as y(a) = 0.7; y(b) = 0.5; y(c) =
0.8,

a : X —[0,1] defined as a(a) = 0.3; a(b) = 0.6; a(c) =
0.4,

B : X — [0,1] defined as B(a) = 0.6; B(b) = 0.2; B(c)
=0.7,

8 : X — [0,1] defined as d(a) = 0.8; 6(b) = 0.3; 8(c) =
0.6.

Then T ={0, &, W, v, AV, AVy, pVy, My, My, phy,
AVuAY, WVAAY, YAV, AVuVvy, 1} is clearly a fuzzy
topology on X. The non-zero fuzzy semi-open sets in
(X,T) are , &, W, v, AV, AVy, pVy, Mp, My, pAy,
AVUAY, UWVAAY, YAV, AVuVY, aVvd, aVBVE, BVaAd,
dAaVvp. Now the fuzzy sets 1- y, 1- vy, 1- (Avp), 1-
(AWvy),  I-(uvy),  AV(uAY] 1-pvAy)L o 1-
[yAAvW)], 1-[Av(pvy)], 1-(avé) are fuzzy semi-
nowhere dense sets in (X, T) and sint(1- p) v (1-y) Vv
[1- Avi)] v [1-Gvy)] v [1-(uvy)] v (A-[AV(pAY)]) v
(A-[pvAAn] v (1 [yAGY W) v (2-[AV(pvy)D Vv [1-
(avd)] = sint(l-uay) = 0. Hence the fuzzy
topological space (X,T) is a fuzzy semi-Baire space
and (X, T) is a fuzzy Baire space.

Since, for the fuzzy nowhere dense sets 1-u, 1-y, 1-
(W), 1-(uvy), 1-[AV(uAY)], 1-[uv@AAY)]L 1-[yAQY
W1, 1-[AV(uvy)] in (X,T) we have int[(1-p) v (1-y) Vv
[1-(Avp) vV 1-(uvy) V [1-(WVpAy)] v [1-(uvan y)] v
[1- (yAlvpu) V [1-(Avuvy)] = 0. Hence a fuzzy semi-
Baire space is a fuzzy Baire space.

There are some fuzzy topological spaces which are
fuzzy semi-Baire is fuzzy Baire.

Proposition 5.1: A fuzzy semi-Baire space is a fuzzy
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D-Baire space.

Proof: In Example 5.1, the space (X, T) is fuzzy
semi-Baire and fuzzy Baire space but not a D-Baire
space. Since, the fuzzy set 1-(uAy) is fuzzy first
category, therefore int cl[1-(uAy)] =0. Hence a fuzzy
semi-Baire space is a fuzzy D-Baire space.

There are some fuzzy topological spaces which are
fuzzy semi-Baire is fuzzy D-Baire.

Proposition 5.2: A fuzzy semi-Baire space need not
be fuzzy pre-Baire space.

Proof: In Example 5.1, the space (X, T) is fuzzy
semi-Baire but not a pre-Baire space. Since, the non-
zero fuzzy pre-open sets are A, W, v, AV, AVy, uVy,
M, My, pAY, AVRAY, pVAAY, YALV I, AVRVY, a, B, 9,
aVp, avd, BVo, aAB, ard, BAS, aVPAS, BVard, dAaVp.
Now the fuzzy sets 1- y, 1- vy, 1- (Avp), 1-(AVvy), 1-
(vy), WAl vy, 1-yAGvp)l, 1-
[AV(pvy)], 1-B, 1-3, 1-(avp), 1-(aVvd), 1-(BVo), 1-
[BV(aAd)] are fuzzy pre-nowhere dese sets in (X,T)
and pint[(1- p) vV (1-y) vV [1- Avu)] vV [1-(AVvy)] V [1-
(LN V Q-V(RAN]) v (1-[pvAAY]D vV (1- [yARY
WD vV (1-[AV(uvy)]) v (1) v (1-8) V [1-(avpP)] V [1-
(avo)] V [1-(BVo)] V [1-BV(and)] = a # 0. Hence the
fuzzy topological space is not a fuzzy pre-Baire
space.
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