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1. Introduction

The fuzzy concept has invaded almost all branches of mathematics ever since the introduction of fuzzy sets by L.A.Zadeh
[12]. The theory of fuzzy topological spaces was introduced and developed by C.L.Chang [6] and since then various notions in
classical topology have been extended to fuzzy topological space. The idea of “intuitionistic fuzzy set” was first published by
Atanassov [1] and many works by the same author and his colleagues appeared in the literature [2,3,4]. Later, this concept was
generalized to “intuitionistic L-fuzzy sets” by Atanassov and Stoeva [5]. The concept of o —nowhere dense set was introduced
and studied by Jiling Cao and Sina Greenwood [9] in 2000. The concept of fuzzy o —Baire space is introduces and studied by
G.Thangaraj and E.Poongothai[11]. In this paper, we introduce the concept of Intuitionistic fuzzy o — nowhere dense set and
Intuitionistic fuzzy o —Baire spaces. We discuss several characterizations of those spaces and examples are given to illustrate the

concepts introduced in this paper.
2. Preliminaries
Definition 2.1 [3] Let X be a non-empty set. An Intuitionistic Fuzzy Set (IFS) A in X is defined as an object of the form 4 =
{0, g (), 9,4(x)): x € X}, where p,(x): X = [0,1] and 9,(x): X — [0,1] denote the membership and non-membership functions
of A respectively, and 0 < p,(x) +9,(x) < 1, foreach x € X.
Definition 2.2 [3] Let A and B be two IFSs of the non-empty set X such that
A = {(x, #A(X)J 19A(x)): X € X}a

B = {{x, up (x), 9p(x)): x € X}.

We define the following basic operations on A and B.

(1) ACBiff pus(x) < ug(x) and 9,(x) = 95(x),vx € X
(ii) A2 Biff ps(x) = ug(x) and 9,(x) < 95(x),vx € X
(iii) A=Biff u,(x) = ug(x) and 94(x) = 95(x),vx € X
(iv) AUB = {{x,uy(x) V g (x), 94(x) A 9p(x)): x € X}
) AN B = {{x,uy(x) A pp(x), 94 (x) V 9p(x)): x € X}
(vi) A = {6, 94 (x), pa(x)): x € X3

Definition 2.3 [7] An Intuitionistic fuzzy topology (IFT) on X is a family T of IFSs in X satisfying the following axioms.

@) 01 €T
(ii) G,NG, €T, forany G,,G, ET
(iii) UG; €T for any family {G;/i € J} ST

In this case, the pair (X, T) is called an Intuitionistic fuzzy topological space (IFTS) and any IFS in T is known as Intuitionistic
fuzzy open set (IFOS) in X.

The complement A€ of an IFOS A in an IFTS (X, T) is called an Intuitionistic fuzzy closed set (IFCS) in X.
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Definition 2.4 [7] Let (X,T) be an IFTS and A = (X, uy,9,) be an IFS in X. Then the Intuitionistic fuzzy interior and an

Intuitionistic fuzzy closure are defined by
int (A) =U{G/GisanIFOS in Xand G € A},
cl(A) =n{K/KisanIFCSinXand A € K}.

Proposition 2.5 [7] Let (X, T) be any Intuitionistic fuzzy topological space. Let A be an IFS in (X, T). Then

) 1—1IFcl(A) = IF int (1—A)
(ii) 1—IFint(A) = IF cl(1 — A).

Definition 2.6 [8] An Intuitionistic Fuzzy Set A in an Intuitionistic fuzzy topological space (X, T) is called Intuitionistic fuzzy

dense if there exists no Intuitionistic fuzzy closed set B in (X, T) such that A € B c 1.

Definition 2.7 [10] An Intuitionistic fuzzy set A in an Intuitionistic fuzzy topological spaces (X, T) is called an Intuitionistic fuzzy F,

setin (X,T) if A = U2, A; wherel — 4; € T, Vi.

Definition2.8 [10] An Intuitionistic fuzzy set A in an Intuitionistic fuzzy topological space (X, T) is called an Intuitionistic fuzzy Gs

setin (X,T) if A = N2, A; where 4; € T, Vi.
3. Intuitionistic Fuzzy —nowhere dense sets

Definition 31 Let (X, T) be an Intuitionistic fuzzy topological space.An intuitionistic fuzzy set A in (X, T) is called an Intuitionistic

fuzzy o —nowhere dense set if A is an Intuitionistic fuzzy F, set such that IFint(4) = 0.

Example 3 Let X = {a, b, c}. Define the Intuitionistic fuzzy sets A,B,C and D as follows:
A= (5veas) Gararas)
B = (5emerae) Grrasas)
€ = (35 53735) (5 ra77)) and

a b ¢ a b ¢
D=0 (555555) Grama)
Then T = {0°1 A’ B> C’ D} is an Intuitionistic fuzzy topologies on X. Thus (X’ T) is an
Intuitionistic fuzzy topological spaces. Now consider the fuzzy set G = AU B U C U D in (X,T) . Then G is an Intuitionistic fuzzy F,
setin (X, T) and int(G) = 0 and hence G is an Intuitionistic fuzzy ¢ —nowhere dense set in (X, T).

Proposition 3.3 If A is an Intuitionistic fuzzy dense set in (X, T) such that [IFB < IF(1 — A), where B is an Intuitionistic fuzzy F, set

in (X, T), then B is an Intuitionistic fuzzy ¢ —mnowhere dense set in (X, T).

Proof Let A be an Intuitionistic fuzzy dense set in (X, T) such that IFB < IF(1 — A) implies that [Fint (B) < IFint(1 — A) =
1—1Fcl(A) = 1—1 = 0 and hence

IFint(B) = 0. Therefore B is an Intuitionistic fuzzy ¢ —nowhere dense set in (X, T).

Proposition 3.4 If A is an Intuitionistic fuzzy F, set and Intuitionistic fuzzy nowhere dense set in (X, T), then A is an Intuitionistic
fuzzy o —nowhere dense set in (X, T).
Proof Now IF A < IFcl(A) forany fuzzy setin (X, T). Then, IFint(A) < IFintcl(A). Since A is an Intuitionistic fuzzy nowhere

dense set in (X,T), IFintcl(4A) = 0 and hence [Fint(4) = 0 and A is an Intuitionistic fuzzy F, set implies that A is an

Intuitionistic fuzzy o —nowhere dense set in (X, T).

Definition 3.5[8] Let (X,T) be an IFTS. Then (X, T) is called an Intuitionistic fuzzy open hereditarily irresolvable space if,
IFint(IFcl(A)) # 0, then IFint(A) # 0 for any Intuitionistic fuzzy set A in (X, T).
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Proposition 3.6 If (X, T) is an Intuitionistic fuzzy open hereditarily irresolvable space, any Intuitionistic fuzzy o —nowhere dense

set in (X, T) is an Intuitionistic fuzzy nowhere dense set in (X, T).
Proof.Let A be an Intuitionistic fuzzy ¢ —nowhere dense set in an Intuitionistic fuzzy open hereditarily irresolvable space (X, T).
Then A is an Intuitionistic fuzzy F, set in (X, T) such that I[Fint(A) = 0. Since (X, T) is an Intuitionistic fuzzy open hereditarily

irresolvable space, IFint(A) = 0 implies that IFint(IFcl(A)) = 0. Hence A is an Intuitionistic fuzzy nowhere dense set in (X, T).

Definition 3.7 An IFS A in an IFTS (X,T) is called Intuitionistic fuzzy o —first category if A =Uj2, 4;, where 4;'s are
Intuitionistic fuzzy ¢ —nowhere dense set in (X, T). Any other Intuitionistic fuzzy set in (X, T) said to be of ¢ —second category.

Theorem 3.8[8] Let (X, T) be an Intuitionistic fuzzy topological space. If (X, T) is called an Intuitionistic fuzzy open hereditarily
irresolvable space, then IF int(A) = 0 for any non-zero Intuitionistic fuzzy set A in (X, T)implies IF int(lF cl(A)) =0.

Definition 3.9 Let A be an Intuitionistic fuzzy o —first category set in (X,T). Then 1 — 4 is called an Intuitionistic fuzzy
o —residual set in (X, T).

Definition 3.10 An IFTS is called an Intuitionistic fuzzy o —first category space if 1=Ug2; A;, where 4;'s are Intuitionistic fuzzy
o —nowhere dense set in (X,T). (X,T) is called Intuitionistic fuzzy o —second category space if it is not an Intuitionistic fuzzy
o —first category space.

4. Intuitionistic fuzzy o —Baire Space

Definition 4.1Let (X, T) be an Intuitionistic fuzzy topological space. Then (X, T) is called an Intuitionisitc fuzzy o —Baire Space

if IF int (U2, A;) = 0 where A;'s are Intuitionistic fuzzy ¢ —nowhere dense sets in (X, T).
Example 4.2 Let X = {a, b, c}. Define the Intuitionistic fuzzy sets A,B,C and D as follows:
A= (5aems) (roess)
5= (o) (Gares)
€=t (55r55027) (357575 and
D= (555553) (Grasas)
Then T = {0,1, 4, B, C, D} is an Intuitionistic fuzzy topologies on X. Thus (X, T) is an

Intuitionistic fuzzy topological spaces. Now consider the fuzzy set

G={ANBN(AUB)}, H={AnBn(AnB)}LI={AnBn(ANBAAUB)};

Where, G,H and I are Intuitionistic fuzzy ¢ —nowhere dense sets in (X,T) . Also IF int(GUH UI) =0. Hence (X,T) is an

Intuitionistic fuzzy o —Baire Space.

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

1) (X, T) is an Intuitionistic fuzzy o —Baire Space.
(i) IFint(A) = 0, for every Intuitionistic fuzzy o —first category set A in (X, T).
(iii) [Fcl(B) = 1, for every Intuitionistic fuzzy o —residual set B in (X, T).

Proof(i) = (ii)
Let A be an Intuitionistic fuzzy o —first category set in (X, T), then A =U2; A;, where Ajs are Intuitionistic fuzzy

o —nowhere dense sets in (X, T). Now [Fint(A) = IFint(U2Z; 4;) = 0. Since (X, T) is an Intuitionistic fuzzy o —Baire Space.
Therefore IFint(A) = 0 for any Intuitionistic fuzzy o —first category set A in (X, T).

(i) = (iii)
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Let B be an Intuitionistic fuzzy o —residual set in (X, T). Then (1 — B) is an Intuitionistic fuzzy o —first category set A in
(X,T).By hypothesis, IFint(1 — B) = 0 which implies that 1 — IFcl(B) = 0. Hence [Fcl(B) = 1 for any Intuitionistic fuzzy
o —residual set A in (X, T).

(iii) > (@)

Let A be an Intuitionistic fuzzy o —first category set in (X,T),then A =U{2; A;, where Ajs are Intuitionistic fuzzy
o —nowhere dense sets in (X, T). Now A is an Intuitionistic fuzzy o —first category set implies that 1 — A is an Intuitionistic fuzzy
o —residual set in (X, T). By hypothesis, we have IFCL(1 — A) = 1, which implies that 1 — IFint(A) = 1. Hence IFint(A) = 0.
That is, [Fint (U;2, 4;) = 0, where A;s are Intuitionistic fuzzy ¢ —nowhere dense sets in (X, T). Hence (X, T) is an Intuitionistic

fuzzy o —Baire Space.

Theorem 4.4[10]In an IFTS (X, T),an IFS A is an Intuitionistic fuzzy ¢ —nowhere dense sets in (X, T), in and only if 1 — A is an

Intuitionistic fuzzy dense and Intuitionistic fuzzy Gs- set in (X, T).

Proposition4.5 If IF cl(n}";l (Ai)) = 1, where A;’s are Intuitionistic fuzzy dense and Intuitionistic fuzzy Gg- sets in (X, T), then

(X, T) is an Intuitionistic fuzzy o —Baire Space.

Proof.Now IFcl(nfil (Al-)) =1, implies that 1 — IFcl(ﬁf"=1 (Ai)) = 0. Then we have IFint(l -Ni2, (AL-)) = 0, which implies
that IFinlt(U{"’=1 (1 —Ai)) =0. Let B; =1 — A;. Then IFint(Ui-"’=1 (Bi)) = 0. Since 4;'s are Intuitionistic fuzzy dense and
Intuitionistic fuzzy Gs- sets in (X, T), by theorem 4.4, 1 — 4; is an Intuitionistic fuzzy ¢ —nowhere dense set in (X, T). Hence
IF int(U;-";1 (Bi)) = 0, where B;'s are Intuitionistic fuzzy ¢ —nowhere dense sest in (X, T). Therefore (X, T) is an Intuitionistic

fuzzy o —Baire Space.

Proposition 4.6 If the Intuitionistic fuzzy topological space (X, T) is an Intuitionistic fuzzy 0 —Baire Space, then (X, T) is an

Intuitionistic fuzzy ¢ —second category space.

Proof. Let (X,T) be an Intuitionistic fuzzy o — Baire Space. Then IFint(U2, (4;)) =0, where A;'s are Intuitionistic
fuzzy o — nowhere dense sets in (X,T). Then IF(U?i1 (Al-)) # 1, . [Otherwise, IF(U?"=1 (Al-)) =1, implies that
IFint(U2,; (4))) = IF int1, = 1, which implies that 0=1, a contradiction]. Hence (X, T) is an Intuitionistic fuzzy ¢ —second

category space.

Proposition 4.7 If the Intuitionistic fuzzy topological space (X,T) is an Intuitionistic fuzzy o —Baire space and Intuitionistic

fuzzy open hereditarily irresolvable space, then (X, T) is an Intuitionistic fuzzy Baire Space.

Proof.Let (X, T) be an Intuitionistic fuzzy o —Baire Space and IF open hereditarily irresolvable space. Then, IF int(Ufil (Al-)) =
0, where 4;'s are Intuitionistic fuzzy ¢ —nowhere dense sets in (X, T). By prop.3.6, 4;'s are Intuitionistic fuzzy nowhere dense
sets in (X, T). Hence, IFint(Ui2, (4;)) = 0, where A;'s are Intuitionistic fuzzy nowhere dense sets in (X, T). Therefore (X, T) is

an Intuitionistic fuzzy Baire Space.

Proposition 4.8. If the IFTS (X, T) is an IFBaire space and if the Intuitionistic fuzzy nowhere dense sets in (X, T) are Intuitionistic
fuzzy Fj setsin (X, T), then (X, T) is an Intuitionistic fuzzy o —Baire Space.

Proof.Let (X, T) be an Intuitionistic fuzzy Baire space such that every Intuitionistic fuzzy nowhere dense set A; is an Intuitionistic
fuzzy F, setin (X, T). Then [Fint(U2, (4;)) = 0, where 4;'s are Intuitionistic fuzzy nowhere dense sets in (X, T). By prop. 3.4,
A; is an Intuitionistic fuzzy ¢ —nowhere dense set in (X, T). Hence IF int(Uf"=1 (Al-)) = 0, where 4;'s are Intuitionistic fuzzy

o —nowhere dense sets in (X, T). Therefore (X, T) is an Intuitionistic fuzzy o —Baire Space.

Proposition 4.9. Let (X, T) be an Intuitionistic fuzzy topological space. If IF(N%2, (4;)) # 0, where Ajs are Intuitionistic fuzzy

dense and Intuitionistic fuzzy Gs- sets in (X, T), then (X, T) is an Intuitionistic fuzzy o —second category space.

Proof.Now IF(N2; (4;)) # 0 implies that IF1 — (N2, (4;)) # 1 — 0 = 0. Then we have IF (U2, (1 — 4;)) # 1. Since 4; is
an Intuitionistic fuzzy dense and Intuitionistic fuzzy Gg- set in (X,T), by prop 4.3, IF(1 — 4;) is an Intuitionistic fuzzy
o —nowhere dense set in (X, T). Hence IF(U2; (1 — 4;)) # 1, where IF(1 — A;)'s are Intuitionistic fuzzy ¢ —nowhere dense
sets in (X, T). Hence (X, T) is not an Intuitionistic fuzzy o — first category space. Therefore (X, T) is an Intuitionistic fuzzy

o —second category space.
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