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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.A.ZADEH. The theory of fuzzy topological spaces was
introduced and developed by C.L.CHANG. 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 this paper the relations
of fuzzy simply Lindel6f space and fuzzy Baire space, fuzzy
simply a-Lindel6f space and fuzzy a-Baire space, fuzzy
simply pre-Lindelof space and fuzzy pre-Baire space, fuzzy
simply semi-Lindelof space and fuzzy semi-Baire space are
discussed and some characterizations of fuzzy simply
Lindelof space and fuzzy Baire spaces are studied. Several
examples are given to illustrate these relations.

2. PRELIMINARIES:
In this section, we recall the basic definitions.

Fuzzy simply open set:[5]

If X\ is a fuzzy open and fuzzy dense set in a fuzzy
topological space (X,T), then A is a fuzzy simply open set in
(X.T).

Fuzzy dense set:[5]

A fuzzy set A in a fuzzy topological space (X,T), is
called fuzzy dense if there exist no non-zero fuzzy closed set
pin (X,T)suchthat A< u<1.(i.e) cl(1)=1
Fuzzy nowhere dense set: [5]

A fuzzy set A in a fuzzy topological space (X,T) is
called fuzzy nowhere dense if there exist no non-zero fuzzy
open set W in (X,T) such that z <cl(4), i.e. intcl(1) =0in
(X,T).

Fuzzy simply Lindelof space:[5]

A fuzzy topological space (X,T) is said to be fuzzy
simply Lindelof if each cover of X by fuzzy simply open sets
has a countable sub cover. That is , (X,T) is a fuzzy simply

Lindeldf space if v , . {15}=1.

Fuzzy Baire space:[1]
Let (X,T) be a fuzzy topological space. Then (X,T) is
0]
called a fuzzy Baire space if, int(i\_/l/li) =0 where A;’s are

fuzzy nowhere dense sets in (X, T).

Fuzzy a-Baire space:[2]
Let (X,T) be a fuzzy topological space. Then (X,T) is
0
called a fuzzy a- Baire space if,a- int(i\_/lxli) =0 where A;’s

are fuzzy a-nowhere dense sets in (X, T).

Fuzzy pre-Baire space:[3]
Let (X,T) be a fuzzy topological space. Then (X,T) is
o0
called a fuzzy pre- Baire space if, pint( i\_/lxli) =0 where A;’s

are fuzzy pre-nowhere dense sets in (X,T).
Fuzzy semi-Baire space:[4]
Let (X,T) be a fuzzy topological space. Then (X,T) is
e 0]
called a fuzzy semi- Baire space if, sint( izlﬁi ) =0 where A;’s

are fuzzy semi-nowhere dense sets in (X,T).

3. FUZZY SIMPLY LINDELOF SAPCE AND FUZZY
BAIRE SPACE:
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A fuzzy topological space (X,T) is said to be fuzzy
simply Lindelof if each cover of X by fuzzy simply open sets
has a countable sub cover. That is , (X,T) is a fuzzy simply

Lindelsf space if v, A {1g}=1.

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

1] is defined as A(a) = 0.5; A(b) = 0.6; M(c) =1;

, 1]is defined as p(a) = 0.7; u(b) =1 ; p(c) =0.7;
1]is defined as 8(a) = 1; 8(b) = 0.6; 5(c) = 0.7;

, l]is defined as a(a) = 0.6; a(b) = 0.8;a(c) =1

- X = [0,1]is defined as B(a) = 0.6;B(b) = 1;p(c) = 0.7;

: X =0, 1]is defined as y(a) = 1;y(b) = 0.6;y(c) = 0.

XN ™R %W xS
X
4

T={0,4,1, 0, AVu, Avo, uvo, A, ANS,unS,

AVUAS) uA(AVE),ov(Av )}
is fuzzy topology on X. On computation, we see that the fuzzy
set

{/1,,u,5,/1v,u,/lv5,,uv5,/1A,L1,l/\5,/1/\5,/1v(y/\5),

,u/\(/lvé'),é'v(ﬂv,u) }
are fuzzy open and fuzzy dense sets in (X, T). Now

Ay O AN U ANV O, U S AN ANS, NS AV (1A S),

UAN(AVE),ov(Av )

are fuzzy simply open sets in (X,T). Also cl(a) =cl(B) = cl(y)
=cl(ly)=L;cl(1- o) = 1-1; cl(1-B) = 1-(A A ) ; int(a) = A ;
int(B) = u A ;int(y) = int(1-o) = int(1-) = int(1-y) = 0. Now
intcl[cl(a) A cl(1- a)] = 0, intcl[ cl(B) A cl(1-B)] = 0. intcl[cl(y)
Acl(1-y)] = 1# 0 and hence o,f are fuzzy simply open sets in
(X, T).Now for the cover

{A AV, AvS, uves , v (AAp)}of X by simply open
sets {(Av u) v (Av6)}=1and hence for the cover

A By, uv S, AAu} of X by simply open sets,{AV BV v}
=1 implies that (X,T) is a fuzzy simply Lindel6f space.

A fuzzy simply Lindelof space is a fuzzy Baire space.
Consider the following examples.

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

A X > [O, 1]is defined as A(a) = 0.5; A(b) = 0.6; A(c) =1;
mi X - [O, 1]is defined as p(a) =0.7; p(b) =1 ; p(c) = 0.7;
5: X — [0, 1]is defined as 5(a) = 1; 3(b) = 0.6; 5(c) = 0.7;

T={0,4, 1,0, AV pt, u~v 85, AV S, AN U AN, L AS,

ANVUAS),un(AvE),ov(Av )}
Now

1-A1-pu1-61-Avul—uvol-Avol-AAul-21An8,

1-unS1-AvuAd)l-—un(Avs)l-6v(Av u)

are fuzzy nowhere dense sets in (X,T).

Now
L-A1-pl-01-Avul—-uvsél-Avol-AAul-AA86,
1-pundl-Avunrd)l-puar(Avd)l-6v(Av u)]=0.
and therefore, a fuzzy simply Lindel6f space is a fuzzy Baire
space.

Preposition 3.4: If A is a fuzzy simply Lindel6f space in
(X,T). Such that, ,ug(l—/i) then p is a fuzzy simply
nowhere dense set in (X,T).

Proof: Let (X, T) be a fuzzy simply Lindel6f space. Then,
V gen {Aa =1 Where{,}’s fuzzy open and fuzzy dense

set. Now ,us(l—i)such that, cl,ugcl(l—/l). Then we
have, intclu <intcl(1—2) <int(1—2) =1—cl(4) =1-1=0 .

Since 1-A is closed and cl(A)=1. Hence, W is a fuzzy nowhere
dense setin (X, T).

Theorem: 3.5. [1]. If A is a fuzzy open and fuzzy dense set in
a fuzzy topological space in (X,T). Then (1—/1)is a fuzzy
nowhere dense set in (X, T).

Preposition 3.6: If A is a fuzzy simply Lindel6f space in
(X,T). Then (1— /1) is a fuzzy nowhere dense set in (X, T).

Proof: Follows by theorem 3.5.

Theorem: 3.7. [1]. If A is a fuzzy nowhere dense set in a
fuzzy topological space in (X,T). Then (1—l)is a fuzzy
dense setin (X, T).

Preposition 3.8: If A; be a fuzzy nowhere dense set in simply
Lindelof space (X, T), then (1- 4;) is fuzzy dense set in (X,T).

Proof: Follows by theorem 3.7.

4. FUZZY SIMPLY a -LINDELOF SAPCE AND FUZZY
o-BAIRE SPACE:

Fuzzy simply o -Lindelof space.

A fuzzy topological space (X,T) is said to be fuzzy
simply a- Lindelof space if each cover of X by fuzzy simply a
-open sets has a countable sub cover. That is, (X,T) is a fuzzy

simply o -Lindelsf space if v, {4, }=1

Example 4.1 : Let X={a,b,c}. The fuzzy sets A, u, 5, a, 3,
and J is defined on X as follows:

A:X > [O, 1] is defined as M(a) = 0.5; A(b) = 0.6; AM(c) =1;
niX - [0, 1]is defined as p(a) = 0.7; p(b) =1 ; p(c) = 0.7;
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5 X > [0, l] is defined as d(a) = 1; 8(b) = 0.6; 5(c) = 0.7;
n:X - [0, 1] is defined as n(a) = 0.6; n(b) = 0.8;n(c) = 1
L X > [O,l]is defined as B(a) = 0.6;B(b) = 1;p(c) = 0.7;
7+ X — [0, 1]is defined as y(a) = 1;y(b) = 0.6;y(c) = 0.

T={0,4, 1,0, ANV U, AVS, uvS, AN, ANS, it A9,

AVUAS) ,ur(Avo),ov(Av )}
is fuzzy topology on X. On computation, we see that the fuzzy
sets

{/1,;1,5,/1\/,u,i\/§,yv5,/1A,L1,/1/\5,,L1A§,/1v(y/\5),
yA(/Ivé'),é'v(lv,u) }

are fuzzy a-open and fuzzy o- dense sets in (X,T), then the
fuzzy sets

Ay S AN U ANV O, U S AN ANS, NS AV (1A F),
UAN(AVE),Ov(Av )

are fuzzy simply a- open sets in (X,T). Also cl(n) =cl(B) =
cl(y) =cl(1-y) = 1; cl(1- ) = 1-A; cl(1-B) = 1-(A A O) ; int(n)
=A;int(B) = puA S ;int(y) = int(1-n) = int(1-B) = int(1-y) = 0.
Now intcl[cl(n) Acl(1- n)] = 0, intcl[ cl(B) Acl(1-B)] =
intcl[cl(y) A cl(1-y)] = 1 # 0 and hence n,p are fuzzy simply
a- open sets in (X, T).Now for the cover

{A, AV, Av S, uv S, v (A A p)}of X by simply a-open
sets {(Av u) v (Av6)}=1and hence for the cover

{MB,y, £v S, A A u}of Xbysimply a- open sets,{AV BV
v} = 1 implies that (X,T) is a fuzzy simply a- Lindelof space.

A fuzzy simply a-Lindelof space is a fuzzy a-Baire space.
Consider the following examples.

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

41X — [0, 1]is defined as A(a) = 0.5; A(b) = 0.6; A(c) =1;
g2 X — [0, 1]is defined as p(a) = 0.7; u(b) = 1 ; p(c) = 0.7;
5 X — [0, 1]is defined as 5(a) = 1; 3(b) = 0.6; 5(c) = 0.7;

T={0,4, 11,0, AV pyu~v S, AV S, AAUAANS, uND,

AVUAS),uA(AVE),0v (Av )}

Now
1-21-pul1-61-Avul-puvol-Avol-AAul-1AA8,
1-pund1l-Av(punrd)l-pun(Ave)l-6v(Av u)

are fuzzy o- nowhere dense sets in (X, T). Now int
R-A1-pl-01-Avul—-uvoél-Avol-AAaul-AA86,
1-pundl-AvunAd)l-pur(Avd)l-6v(Av u)]=0.
Therefore, a fuzzy simply a- Lindel6f space is a fuzzy a -
Baire space.

Preposition 4.3: If A is a fuzzy simply a- Lindelof space in
(X,T), such that , u< (1—/1) then p is a fuzzy a- nowhere
dense set in (X,T).

Proof: Let (X,T) be a fuzzy simply a- Lindelof space. Then,
V gen g} =1.Where, {1,} s are fuzzy a- open and fuzzy

a-dense set Now < (1— /1) such that, eclu < acl(l— /1).
Then we have, aintclu < aint cl(l— /1)
<qint(l-2)=1-acl(2)=1-1=0. Since (1-2) is fuzzy

a- closed in (X,T) and cl(A)=1. Hence, u is a fuzzy a-
nowhere dense se in (X,T).

Theorem: 4.4. [2]. If A is a fuzzy a-open and fuzzy o-dense
set in a fuzzy topological space in (X,T). Then (1—/1)is a
fuzzy a-nowhere dense set in (X, T).

Preposition 4.5: If A is a fuzzy a-simply Lindel6f space in
(X,T). Then (1— /I)is a fuzzy a-nowhere dense set in (X,T).

Proof : Follows from theorem 4.4.

Theorem 4.6: [1] If A is fuzzy nowhere dense set in (X,T),
then int(A) = 0.

Preposition 4.7: If A be a fuzzy a- nowhere dense set in
Lindelof space (X, T). Then (1- ;) is fuzzy a-dense set in (X,
T).

Proof: Let A be a fuzzy a-nowhere dense set in (X, T). Then
by theorem [4.3] , “If X is fuzzy nowhere dense set in (X,T),
then int(A) = 0.” Let A be a fuzzy a- nowhere dense set in

X.T). Now, 4; <acl(4) implies that
aint (/1 )< aint acl( ) Othen aint (ﬂi ): 0. Now 1l-a-
int(A;) = a-cl(1-A) = 0. Hence 1-2; ‘s are fuzzy dense set in (X,
7).

5. FUZZY SIMPLY PRE-LINDELOF SAPCE AND
FUZZY PRE-BAIRE SPACES:

Example 5.1 Let X={a, b, c}. The fuzzy sets
A, i, S, a, B, and ¥ are defined on X as follows:

A X > [O 1]is defined as A(a) = 0.5; A(b) = 0.6; A(c) =1;

JTE [0, 1]|s defined as p(a) =0.7; u(b) =1 ; p(c) = 0.7;
5 X —[0,1]is defined as 8(a) = 1; 8(b) = 0.6; 3(c) = 0.7;
a: X [0, 1]15 defined as a(a) = 0.6; a(b) = 0.8;0(c) = 1
B X — [0,1]is defined as B(a) = 0.6;B(b) = 1;B(c) = 0.7;
yiX > [ 0, 1]is defined as y(a) = 1;y(b) = 0.6;y(c) = 0.

T={0,4,1, 0, AVu, Aveo, uvo,  AAu, ANS,unS,

ANVUAS),un(AVvE),0v(Av )}
is fuzzy topology on X. On computation, we see that the fuzzy
sets
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{/I,y,é',/lv,u,ﬂ.v5,yv5,/?,/\;4,/1/\5,;1/\5,/1v(y/\5),

,u/\(/Ivé),&v(lv,u) }

are fuzzy pre- open and fuzzy pre- dense sets in (X, T). Now
the fuzzy sets

Ay O, AN U AN O, uN S AN U, AN, NS AN (A D),
UA(AVO),0v (Av )

are fuzzy simply pre-open sets in (X,T). Also pcl(a) =pcl(B) =
pel(y) = pel(-y) = 1; pel(1- o) = 1-A ; pel(1-B) = 1-(AA D) ;
pint(a) = A ; pint(B) = u A S ;pint(y) = pint(1-a) = pint(1-p) =
pint(1-y) = 0. Now pintpcl[cl(a) A cl(1- a)] = 0, pintpcl[ cl(B)
Acl(1-B)] = 0. pintpel[cl(y) A cl(1-y)] = 1# 0 and hence a,p
are fuzzy simply pre-open sets in (X,T).Now for the cover

{A AV, AvS, uvs , v (AAp)}of X by simply pre-
opensets {(1v u)v(Av)}=1and hence for the cover
B, v, v S, A u} of X by simply pre-open sets,{LV B
Vy} = 1 implies that (X,T) is a fuzzy simply pre-Lindelof
space.

A fuzzy simply pre-Lindelo6f space is a fuzzy pre-Baire space.
Consider the following examples.

Example 5.2: Let X = {a, b, ¢ } and X ,u, 3 be the fuzzy sets
defined on X as follows:

41X — [0, 1]is defined as A(a) = 0.5; A(b) = 0.6; A(c) =1;
g2 X — [0, 1]is defined as p(a) = 0.7; u(b) = 1 ; p(c) = 0.7;
5: X > [0, 1] is defined as d(a) = 1; 8(b) = 0.6; 3(c) = 0.7;

T={0,4, 11,0, AV, u~v S, AV S, AN U AANS, uND,

AVUAS),un(AVE),0v(Av )L}

Now
1-21-p4l1-61-Avul-uvol-Avol-AAul-1AA8,
1-pundl-Av(urd)l-un(Ave)l-6v(Av u)

are fuzzy pre- nowhere dense sets in (X,T).

Now

L-A1-pl-01-Avul—-uvoél-Avol-AAul-AA6,

1-pundl-Avunrd)l-puar(Avd)l-6v(Av u)]=0.
And therefore, a fuzzy simply pre- Lindel6f space is a fuzzy
pre-Baire space.

Preposition 5.3: If A is a fuzzy simply pre- Lindel6f space in
(X,T) such that, u< (1—/1) then p is a fuzzy pre- nowhere
dense set in (X,T).

Proof: Let (X, T) be a fuzzy simply pre- Lindel6f space.
Then, v e {14} =1. Where, {1,}’s are fuzzy pre- open
and fuzzy pre-dense set. Now u< (1—/1) such that,
pclu < pcl(l—ﬂ).Then we have, pint pclg < pint pcl(l—l)
< pint(l—2)=1-pcl(1)=1-1=0. Since (1-4) is fuzzy
pre- closed in (X,T). Hence, U is a fuzzy pre- nowhere dense

se in (X,T).

Theorem: 5.4.[3]. If X is a fuzzy pre-open and fuzzy pre-
dense set in a fuzzy topological space in (X,T). Then (1—1)is
a fuzzy pre-nowhere dense set in (X, T).

Preposition 5.5. If L is a fuzzy pre-simply Lindelof space in
(X,T). Then (1— /1) is a fuzzy pre-nowhere dense set in (X,T).

Proof : Follwes from theorem 5.4.

Preposition 5.6: If A; be a fuzzy pre- nowhere dense set in
Lindelof space (X,T),then (1- A) is fuzzy pre-dense set in
(X,1).

Proof: Let A be a fuzzy pre-nowhere dense set in (X,T). Then
pintl) = 0 .Now, 4 < pcl(4 )implies  that
pint (/li )s pint pcl (/li ): 0 then pint (ﬂi ): 0. we have
pint(/li ):0. Now, pcl(l—/li ):1— pint(/li ):1—0 =1,
Hence, pcl (1— A ) is a fuzzy pre- dense set in (X, T).

6. FUZZY SIMPLY SEMI-LINDELOF SAPCE AND
FUZZY SEMI-BAIRE SPACES:

Example 6.1: Let X={a,b,c}. The fuzzy sets A, u, 5, a, 3,
and ¥ are defined on X as follows:

A X > [O, 1] is defined as A(a) = 0.5; A(b) = 0.6; M(c) =1;

: X — [0, 1]is defined as p(a) = 0.7; u(b) = 1 ; p(c) = 0.7;

- X —> [0, 1]is defined as 3(a) = 1; 8(b) = 0.6; 5(c) = 0.7;
X > [0, l]is defined as a(a) = 0.6; a(b) = 0.8;a(c) = 1

- X = [0,1]is defined as B(a) = 0.6;B(b) = 1;p(c) = 0.7;

: X =0, 1]is defined as y(a) = 1;y(b) = 0.6;y(c) = 0.

XN ™ R & x

T={0,4, 1,6, ANV U, AVvS, uvS, AN, ANS, it A9,

AV UAS),un(Avd),ov(Av u)}
is fuzzy topology on X. On computation, we see that the fuzzy
sets

{/I,y,é',/lv,u,ﬂ.v5,yv5,/?,/\;4,/1/\5,;1/\5,/1v(y/\5),

,u/\(/Ivé),&v(lv,u) }

are fuzzy semi- open and fuzzy semi- dense sets in (X,T).
The fuzzy sets

Ay 0, AN U AN O, uN S AN U, AN, NS AN (A D),

UA(AVO),0v (v )

are fuzzy simply semi- open sets in (X, T). Also scl(a) =scl(B)
=scl(y) = scl(1-y) = 1; scl(1- o) = 1-A ; scl(1-B) = 1-(A A D) ;
sint(a) = A ; Sint(B) = p A S ;Sint(y) = sint(1-a) = sint(1-p) =
sint(1-y) = 0. Now sintscl[cl(a) A cl(1- )] = 0, sintscl[ cl(B)
Acl(1-B)] = 0. sintscl[cl(y) A cl(1-y)] = 1# 0 and hence a,f
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are fuzzy simply semi- open sets in (X,T).Now for the cover
{A AV, Av S, uvs , v (AAp)}of X by simply semi-
opensets {(Av u)v (Av&)}=1and hence for the cover
A B, v, v S, A A u}of X by simply semi- open sets,{A Vv
vy} = 1 implies that (X,T) is a fuzzy simply semi- Lindelof
space.

A fuzzy simply semi-Lindelof space is a fuzzy semi-Baire
space. Consider the following example.

Example 6.2: Let X = {a, b, ¢ } and A ,u, 8 be the fuzzy sets
defined on X as follows:

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

mi X — [0, 1]is defined as p(a) = 0.7; u(b) =1 ; p(c) =0.7;

5: X — [0, 1]is defined as 5(a) = 1; 3(b) = 0.6; 5(c) = 0.7;

T={0,4, 1,0, AV, u~v 85, AV S, AN U AN, L AS,
ANVUAS),un(AvE),0v(Av u)l}

Now
1-A1-pu1-61-Avul—uvol-Avol-AAul-1AA8,
1-punS1-AvurAd)l-—un(Ave)l-6v(Av u)

are fuzzy semi- nowhere dense sets in (X,T).

Now
L-21-pl-61-Avul—-uvol-AvSsl-AAul-An96,
1-undol-Avund)l-un(Avd)l-ov(Avu)]=0.
And therefore, a fuzzy simply semi- Lindel6f space is a fuzzy
semi-Baire space.

Preposition 6.3: If A is a fuzzy simply semi- Lindel6f space
in (X,T) such that , ys(l—/l) then W is a fuzzy semi-
nowhere dense set in (X, T).

Proof: Let (X, T) be a fuzzy simply semi- Lindelof space.
Then, v ,cp {4} =1. Where, {44} s are fuzzy semi- open
and fuzzy semi-dense set. Now u< (1—/1) such that,
scl,u§scl(1—/1). Then we have, sintscIySSintcl(l—/l)
<sint(l—2)=1-scl(2)=1-1=0. Since (1-4) is fuzzy

semi- closed in (X,T). Hence, p is a fuzzy semi- nowhere
dense set in (X,T).

Preposition 6.4: If A is a fuzzy semi-simply Lindel6f space in
(X,T). Then (1—/1)is a fuzzy semi-nowhere dense set in
(X,T).

Proof : Let (X,T) be a fuzzy simply semi-Lindel6f space. .
Then, v e {14 }=1 Where, {1, }’s are fuzzy semi- open
and fuzzy semi-dense set.
sintscl(l— /1) < sintscl(l)— sintscl(ﬂ) < 1—sintsc|(ﬂ)
—1-sclsint(4)=1-scl(2)=1-1=0.

Hence, (l— l) is a fuzzy semi-nowhere dense set in (X,T)

Now,

Theorem: 6.5. [4]. If A is a fuzzy semi-nowhere dense set in a
fuzzy topological space in (X, T). Then (1— ﬂ) is a fuzzy semi-
dense setin (X, T).

Preposition 6.6: If A; be a fuzzy semi- nowhere dense set in
simply Lindel6f space (X,T), then (1- ;) is fuzzy semi-dense
setin (X,T).

Proof: Follows from theorem 6.5.
CONCLUSION:

We are discussed about the relations of fuzzy simply
Lindelof space and fuzzy Baire space, fuzzy simply a-
Lindelof space and fuzzy a-Baire space, fuzzy simply Pre-
Lindelof space and fuzzy Pre-Baire space, fuzzy simply semi-
Lindelof space and fuzzy semi-Baire spaces are studied

several examples are given to illustrate these relations.
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