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ABSTRACT. The purpose of this paper is to introduce the concepts of
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hood, intuitionistic fuzzy Gs-a-locally continuous function, intuitionistic
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intuitionistic fuzzy Gs-a-local connected space and intuitionistic fuzzy Gs-
a-local compact space are introduced and interesting properties are estab-
lished.
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1. INTROUCTION

The concept of fuzzy sets was introduced by Zadeh [8] and later Atanassov [1]
generalized the idea to intuitionistic fuzzy sets. On the otherhand, Coker [3] intro-
duced the notions of an intuitionistic fuzzy topological spaces, intuitionistic fuzzy
continuity and some other related concepts. The concept of an intuitionistic fuzzy
a-closed set was introduced by H. Gurcay and D. Coker [6]. Ganster and Relly used
locally closed sets [5] to define LC-continuity and LC-irresoluteness. G. Balasubra-
manian [2] introduced and studied the concept of fuzzy Gy set in a fuzzy topological
space. In this paper, the concepts of an intuitionistic fuzzy Gs-a-locally closed set,
intuitionistic fuzzy ¢ Gs-a-locally quasi neighbourhood, intuitionistic fuzzy Gs-a-
locally continuous function, intuitionistic fuzzy Gs-a-local Ty space, intuitionistic
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fuzzy Gs-a-local Urysohn space are introduced and studied. Some interesting prop-
erties among continuous functions are discussed. We also investigate some interest-
ing properties of an intuitionistic fuzzy Gs-a-local connected space and intuitionistic
fuzzy Gs-a-local compact space.

The concept of fuzzy sets was introduced by Zadeh [8] and later Atanassov [1] gen-
eralized the idea to intuitionistic fuzzy sets. On the otherhand, Coker [3] introduced
the notions of an intuitionistic fuzzy topological spaces, intuitionistic fuzzy continu-
ity and some other related concepts. The concept of an intuitionistic fuzzy a-closed
set was introduced by H. Gurcay and D. Coker [6]. Ganster and Relly used locally
closed sets [5] to define LC-continuity and LC-irresoluteness. G.Balasubramanian
[2] introduced and studied the concept of fuzzy G5 set in a fuzzy topological space.
In this paper, the concepts of an intuitionistic fuzzy Gs-a-locally closed set, intu-
itionistic fuzzy € Gs-a-locally quasi neighbourhood, intuitionistic fuzzy Gs-a-locally
continuous function, intuitionistic fuzzy Ggs-a-local Th space, intuitionistic fuzzy
Gs-a-local Urysohn space are introduced and studied. Some interesting properties
among continuous functions are discussed. We also investigate some interesting
properties of an intuitionistic fuzzy Gs-a-local connected space and intuitionistic
fuzzy Gs-a-local compact space.

2. PRELIMINARIES

Definition 2.1 ([1]). Let X be a nonempty fixed set and I be the closed interval
[0,1]. An intuitionistic fuzzy set(IFS) A is an object of the following form A =
{{z,pa(x),va(x)) : * € X}, where the mappings pa : X — T and y4 : X — T
denote the degree of membership (namely p4(x)) and the degree of nonmembership
(namely y4(x)) for each element x € X to the set A, respectively, and 0 < pa(z) +
va(x) < 1 for each x € X. Obviously,every fuzzy set A on a nonempty set X is
an IFS of the following form, A = {(x, pa(x),1 — pa(x)) : © € X}. For the sake of
simplicity, we shall use the symbol A = (z,ua,v4) for the intuitionistic fuzzy set
A= {(z,pa(x),74(z)) : v € X}.

Definition 2.2 ([I]). Let X be a nonempty set and the IFSs A and B in the form
A= {{z,pa(x),va(x)) : 2 € X}, B={{z,up(x),y5(x)) : 2 € X}. Then

(i) ACBiff pa(x) < pp(z) and ya(z) = vp(z) for all z € X;

(i) A= {(z,74(2), pa(w)) : 2 € X};

(iii) AN B = {(z, pa(x) A pp(r),va(z) Vyp(2)) 1 2 € X}

(iv) AU B = {{z, ja () V (), 74(2) Ayp(a)) s 2 € X},

Definition 2.3 ([1]). The IFSs 0. and 1. are defined by 0.={(z,0,1) : x € X}
and 1.={(z,1,0) : z € X}.

Definition 2.4 ([3]). An intuitionistic fuzzy topology (IFT) in Coker’s sense on a
nonempty set X is a family 7 of IFSs in X satisfying the following axioms:

(i) 0.,1. e

(i) G1NGs € 7 for any G1,Gs € T

(iii) UG; € 7 for arbitrary family {G; |i € I} C 7.

In this paper by (X, 7) or simply by X we will denote the Coker’s intuitionistic
fuzzy topological space (IFTS). Each IFS in 7 is called intuitionistic fuzzy open set
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(IFOS) in X. The complement A of an IFOS A in X is called an intuitionistic fuzzy
closed set (IFCS) in X.

Definition 2.5 ([3]). Let A be an IFS in IFTS X. Then

int(A) = U{G | G is an IFOS in X and G C A} is called an intuitionistic fuzzy
interior of A;

cdA =G| Gisan IFCS in X and G D A} is called an intuitionistic fuzzy
closure of A.

Proposition 2.6 ([1]). For any IFS A in (X, T) we have
(i) cl(Zl:int(A)
(i) int(A) = cl(A)

Corollary 2.7 ([3]). Let A, A;(i € J) be IFSs in X,B,B;(j € K) IFSs in'Y and
f:+X =Y a function. Then

() ACF(F(A) (F f is injective, then A= f~1(f(4))),
ii) f(f~Y(B)) C B (If f is surjective, then f(f~'(B))= B),

Definition 2.8 ([4]). Let X be a nonempty set and z € X a fixed element in
X. If r € Iy, s € I, are fixed real numbers such that r + s < 1, then the IFS
Tps = (@, 2,1 — x1_4) is called an intuitionistic fuzzy point(IFP) in X, where r
denotes the degree of membership of z, 5, s denotes the degree of nonmembership of
xrs and ¢ € X the support of z,. 5. The IFP z, , is contained in the IFS A(x, , € A)
if and only if r < pa(x), s > va(z).

Definition 2.9 ([6]). Let A be an IFS of an IFTS X. Then A is called an intu-
itionistic fuzzy a-open set(IFaOS) if A C int(cl(int(A))). The complement of an
intuitionistic fuzzy a-open set is called an intuitionistic fuzzy a-closed set(IFaCS).

Definition 2.10 ([7]). An IFS U of an IFTS X is called

(i) e-nbd of an IFP c¢(a, b), if there exists an IFOS G in X such that c¢(a,b) € G <
U.

(ii) eq-nbd of an IFP ¢(a, b), if there exists an IFOS G in X such that ¢(a, b)¢G <
U.

Definition 2.11 ([3]). Let X and Y be two nonempty sets and f : X — Y be a
function.

(i) If B = {{y,uB),v8(y)) : y € Y} is an IFS in Y, then the preimage of B
under f (denoted by f~1(B)) is defined by

“H(B) = {(z, [ (pB)(@), f (vB) (@) s w € X}
(i) If A = {(=, )\A(:r) alz )) :x € X}isan IFS in X, then the image of A under
f (denoted by f(A)) is defined by

f(A) = {{y, fQa(y), (1 = f(1 =9a))(y)) : y €Y}
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Definition 2.12 ([3]). Let (X,7) and (Y, ¢) be two IFTSs and let f : X — Y be
a function. Then f is said to be intuitionistic fuzzy continuous iff the preimage of
each IFS in ¢ is an IFS in 7.

Definition 2.13 ([7]). Let f: X — Y be a function. The graph g: X — X xY of
f is defined by: g(x) = (z, f(x)) Va € X.

Definition 2.14 ([3]). An intuitionistic fuzzy topological space (X,1)) is called
IFT, space iff for every IFPs ¢(a,b) and d(m,n) in X and ¢ # d, there exist G =
<x7MG77G>7 H= <x7/JfH7’7H> € dj with NG(C) =0, ’VG(C) =1, l’LH(d) =1, PYH(d) =0
and GAH =0..

Definition 2.15 ([3]). Let (X, 7) be an IFTS. If a family {(z, u¢,,vq;) : i € J} of
IFOSs in X satisfies the condition U{(z, pg,,vq,) : @ € J} = 1. then it is called a
fuzzy open cover of X.

Definition 2.16 ([3]). An IFTS (X, 7) is called fuzzy compact iff every fuzzy open
cover of X has a finite subcover.

Definition 2.17 ([2]). Let ( X, T ) be a fuzzy topological space and A be a fuzzy set
in X. Then A is called fuzy G5 if A = A2, \; where each A; € T'. The complement
of fuzzy G; is fuzzy F,.

Definition 2.18 ([5]). A subset A of a space (X, 1) is called locally closed (briefly
le) if A= C N D,where C is open and D is closed in (X, 7).

3. PROPERTIES OF AN INTUITIONISTIC FUZZY (G§-a-LOCALLY CONTINUOUS
FUNCTIONS

Definition 3.1. Let (X,T) be an intuitionistic fuzzy topological space. Let A =
(x, 114,7v4) be an intuitionistic fuzzy set on an intuitionistic fuzzy topological space
(X,T). Then A is said be an intuitionistic fuzzy locally closed set (in short, I Flcs)
if A= BnNC, where B is an intuitionistic fuzzy open set and C is an intuitionistic
fuzzy closed set. The complement of an intuitionistic fuzzy locally closed set is said
to be an intuitionistic fuzzy locally open set (in short, I Flos).

Definition 3.2. Let (X,T) be an intuitionistic fuzzy topological space. Let A =
(x, pa,v4) be an intuitionistic fuzzy set on an intuitionistic fuzzy topological space
(X,T). Then A is said be an intuitionistic fuzzy Gy set if A = (2, A;, where A; =
(x, pa,,v4,) is an intuitionistic fuzzy open set in an intuitionistic fuzzy topological
space (X,T). The complement of an intuitionistic fuzzy Gs set is said to be an
intuitionistic fuzzy F, set.

Definition 3.3. Let (X,T) be an intuitionistic fuzzy topological space. Let A =
(x, 114,7v4) be an intuitionistic fuzzy set on an intuitionistic fuzzy topological space
(X,T). Then A is said be an intuitionistic fuzzy Gs-locally closed set (in short,
IFGs-les) it A = BN C, where B is an intuitionistic fuzzy G set and C is an
intuitionistic fuzzy closed set. The complement of an intuitionistic fuzzy Gs-locally
closed set is said to be an intuitionistic fuzzy Gs-locally open set (in short, IFGjs-
los).

402



R. Narmada Devi et al./Ann. Fuzzy Math. Inform. 5 (2013), No. 2, 399-416

Definition 3.4. Let (X,T) be an intuitionistic fuzzy topological space. Let A =
(x, 114,7v4) be an intuitionistic fuzzy set on an intuitionistic fuzzy topological space
(X,T). Then A is said be an intuitionistic fuzzy Gs-a-locally closed set (in short,
IF Gs-a-lcs) it A = BN C, where B is an intuitionistic fuzzy Gs set and C is an
intuitionistic fuzzy a-closed set. The complement of an intuitionistic fuzzy Gs-a-
locally closed set is said to be an intuitionistic fuzzy Gs-a-locally open set (in short,
IF Gs-a-los).

Definition 3.5. Let (X,T) be an intuitionistic fuzzy topological space. Let A =
(z, pa,v4) be an intuitionistic fuzzy set on an intuitionistic fuzzy topological space
(X,T). The intuitionistic fuzzy Gs-a-locally closure of A is denoted and defined by
IFGs-a-lcd(A)=({B:B = (z,up,vp) is an intuitionistic fuzzy Gs-a-locally closed
set in X and A C B}.

Definition 3.6. Let (X,T) be an intuitionistic fuzzy topological space. Let A =
(x, 114,7v4) be an intuitionistic fuzzy set on an intuitionistic fuzzy topological space
(X,T). The intuitionistic fuzzy Gs-a-locally interior of A is denoted and defined by
IFGs-a-lint(A)=\J{B:B = (x, up,vp) is an intuitionistic fuzzy Gs-a-locally open
set in X and B C A}.

Remark 3.7.
(i) IFGs-o-lcl(A) = A if and only if A is an intuitionistic fuzzy Gs-a-locally
closed set.
(ii) TFGs-a-lint(A) C A C IFGs-a-lcl(A).
(ili) TFGs-a-lint(1.) = 1.,
(iv) IFGs-a-lint(0.) = 0.
(v) IFGs-a-lcl(1.) = 1.

Definition 3.8. Let (X,T) be an intuitionistic fuzzy topological space. Let A =
(x, 114,7v4) be an intuitionistic fuzzy set in an intuitionistic fuzzy topological space
(X,T). Then A is said to be an intuitionistic fuzzy ¢ Gs-a-locally neighbourhood of
an intuitionistic fuzzy point z, s if there exists an intuitionistic fuzzy Gs-a-locally
open set B in an intuitionistic fuzzy topological space (X,T) such that z, s € B,
B C A. It is denoted by I FeGgs-a-Inbd.

Definition 3.9. Let (X,T) be an intuitionistic fuzzy topological space. Let A =
(x, pa,v4) be an intuitionistic fuzzy set in an intuitionistic fuzzy topological space
(X,T). Then A is said to be an intuitionistic fuzzy & Gs-a-locally quasi neigh-
bourhood of an intuitionistic fuzzy point z, s if there exists an intuitionistic fuzzy
Gs-a-locally open set B in an intuitionistic fuzzy topological space (X, T) such that
zrsqB, B C A. It is denoted by I FeGs-a-lgnbd.

Remark 3.10.

(i) The family of all intuitionistic fuzzy £ Gs-a-locally neighbourhood of an intu-
itionistic fuzzy point x, s is denoted by NEIFG“""l(xT’S).

(ii) The family of all intuitionistic fuzzy ¢ Gs-a-locally quasi neighbourhood of
an intuitionistic fuzzy point z, s is denoted by NIFGs-a-la(qy, ).

Definition 3.11. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological
spaces. Let f: (X,T) — (Y, S) be an intuitionistic fuzzy mapping. Then f is said to
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be an intuitionistic fuzzy Gs-a-locally continuous function, if for each intuitionistic
fuzzy point z, s in X and B € N.f(z,s), there exists A € NIFGs-ala(z, ) such
that f(A4) C B.

Proposition 3.12. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topologi-
cal spaces. Let f : (X, T) — (Y,S) be an intuitionistic fuzzy mapping. Then the
following are equivalent.

(i) f is an intuitionistic fuzzy Gs-a-locally continuous function.

(i) f71(A) is an intuitionistic fuzzy Gs-a-locally open set in an intuitionistic
fuzzy topological space (X, T), for each intuitionistic fuzzy open set A in an intu-
itionistic fuzzy topological space (Y, S).

(iii) f~1(B) is an intuitionistic fuzzy Gs-a-locally closed set in an intuitionis-
tic fuzzy topological space (X, T), for each intuitionistic fuzzy closed set B in an
intuitionistic fuzzy topological space (Y, S).

(iv) IFGs-a-lcl(f~1(A)) C f~rIFcl(A)), for each intuitionistic fuzzy set A in
an intuitionistic fuzzy topological space (Y, S).

(v) fY({IFint(A)) C IFGs-a-lint(f~1(A)), for each intuitionistic fuzzy set A
in an intuitionistic fuzzy topological space (Y,S).

Proof.

(i)=-(ii) Let A be an intuitionistic fuzzy open set in an intuitionistic fuzzy topo-
logical space (Y,S). Let z,, be an intuitionistic fuzzy point in an intuitionistic
fuzzy topological space (X,T) such that z, sqf*(A). Since f is an intuitionistic
fuzzy Gs-a-locally continuous function, there exists B € N/F@s-a-la(g, ) such that
f(B) € A. Then

(3.1) Z,.s € B

(3.2) B C f7H(f(B)).

Thus, z,s € B C f~1(f(B)) € f~'(A). This implies z, s € f~!(A) which shows
that f~1(A) € NIFGsola(g, ). Hence f~1(A) is an intuitionistic fuzzy Gs-a-locally
open set in an intuitionistic fuzzy topological space (X, T).

(ii)=-(i) This can be proved by taking complement of (i)

(iii)=(iv) Let A be an intuitionistic fuzzy set in an intuitionistic fuzzy topological
space (Y, S). Since A C IFcl(A), f~1(A) C f~Y(IFcl(A)). By (iii), f~1(IFcl(A))
is an intuitionistic fuzzy Gs-a-locally closed set in an intuitionistic fuzzy topological
space (X, T). Thus, IFGs-a-lcl(f~(A)) C f~H(IFcl(A)).

(iv)=(v) Using (iv), IFGs-a-lcl(f~1(A)) C f~Y(IFcl(A)). Then,

IFGs-a-lc(f~1(A)) 2 f~LYIFcl(4))

IFGs-a-lint(f~1(A)) D f~Y(IFint(A))

IFGs-a-lint(f~1(A)) D f~Y(IFint(A))
implies that f~'(IFint(A)) C IFGs-a-lint(f~1(A)) putting A = A, we have
I Fint(A)) C IFGs-a-lint(f~1(A)).

(v)=-(i) Let A be an intuitionistic fuzzy open set in an intuitionistic fuzzy topo-
logical space (Y,S). Then IFintA = A. Using (v), f~1(IFint(A)) C IFGs-
a-lint(f~1(A)) implies that f~1(A) C IFGs-a-lint(f~*(A4)). But, IFGs — a —
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lint(f~1(A)) C f~1(A) implies that f~1(A) = IFGs-a-lint(f~1(A)) that is, f~1(A)
is an intuitionistic fuzzy Gs-a-locally open set in an intuitionistic fuzzy topological
space (X,T). Let z, s be any intuitionistic fuzzy point in f~'(A). Then z,, €
F~(4).We have ,.,qf ! (4) implies that f(z,.o)af(f~ (4)).But f(f~'(4)) C A
Thus,for any intuitionistic fuzzy point z,, and A € N.f(z, ), there exists B =
f7H(A) € NIFGsola(g, ) such that f~1(f(A)) C A. Therefore, f(B) C A. Thus,
f is an intuitionistic fuzzy Gs-a-locally continuous function. d

Proposition 3.13. Let (X,T) and (Y,S) be any two intuitionistic fuzzy topolog-
ical spaces. Let f : (X, T) — (Y,S) be an intuitionistic fuzzy bijective function.
Then f is an intuitionistic fuzzy Gs-a-locally continuous function if and only if
IFint(f(A)) C f(IFGs-a-lint(A)), for each intuitionistic fuzzy set A of an intu-
itionistic fuzzy topological space (X, T).

Proof. Assume that f is an intuitionistic fuzzy Gs-a-locally continuous function and
A be an intuitionistic fuzzy set in an intuitionistic fuzzy topological space (X, T).
Hence, f~1(IFint(f(A)) is an intuitionistic fuzzy Gs-a-locally open set in an intu-
itionistic fuzzy topological space (X,T'). From Proposition(v) of (3.1)

fTHIFintf(A)) CIFGs — o —lint(f*(f(A)))
fYIFintf(A)) CIFGs — a — lint(A)
Since f is an intuitionistic fuzzy surjective function,
F(fHIFintf(A))) C fIFGs — a — lint(A))

That is, IFint(f(A)) C f(IFGs-a-lint(A)).

Conversely, assume that IFint(f(A)) C f( IFGs-a-lint(A)), for each intuition-
istic fuzzy set A of an intuitionistic fuzzy topological space (X,T). Let B be an
intuitionistic fuzzy open set in an intuitionistic fuzzy topological space (Y,.S). Then
B = IFint(B). Since f is an intuitionistic fuzzy surjective function,

B = IFint(B) = IFint(f(f'(B))) C f(IFGs — a — lint(f~*(B)))
Since f is an intuitionistic fuzzy injective function,
fHB) S U fUFGs — a—lint(f~1(B))))

From the fact that, f is an intuitionistic fuzzy injective function, we have

(3.3) f~Y(B) C IFGs-a-lint(f~*(B)
But
(3.4) IFGs-a-lint(f~4(B)) C f~*(B)

From (3.3) and (3.4) implies that f~Y(B) = IFGs — o — lint(f~'(B) That is,
f7Y(B) is an intuitionistic fuzzy Gs-a-locally open set in an intuitionistic fuzzy
topological space (X, T). Thus, f is an intuitionistic fuzzy G5 — a-locally continuous
function. 0

Proposition 3.14. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological
spaces. Let f : (X, T) — (Y,S) be an intuitionistic fuzzy bijective function. Then
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f is an intuitionistic fuzzy Gg-a-locally continuous function if and only if f(IFGs-
a-lcl(A)) CIFc(f(A)), for each intuitionistic fuzzy set A of an intuitionistic fuzzy
topological space (X, T).

Proof. Assume that f is an intuitionistic fuzzy Gs-a-locally continuous function and
A be an intuitionistic fuzzy set in an intuitionistic fuzzy topological space (X, T).
Hence, f~*(IFcl(f(A))) is an intuitionistic fuzzy Gs-a-locally closed set in an intu-
itionistic fuzzy topological space (X,T'). By Proposition(iv) of (3.1)

IFGs —a—1lc(f~'(f(A)) C f~ (IFclf(A))

Since f is an intuitionistic fuzzy injective function, I FGs-a-lcl(A) C f~Y(IFclf(A))
Taking f on both sides, f(IFGs-a-lcl(A)) C f(f~L(IFclf(A)))

Since f is an intuitionistic fuzzy surjective function, f(IFGs-a-lcl(A)) C IFcl(f(A))
Conversely, assume that f(IFGs-a-lcl(A)) C IFcl(f(A)), for each intuitionistic
fuzzy set A of an intuitionistic fuzzy topological space (X,T). Let B be an intu-
itionistic fuzzy closed set in an intuitionistic fuzzy topological space (Y, S). Then
B = IFcl(B). Since f is an intuitionistic fuzzy surjective function and by assump-
tion,

B=1IFc(B)=IFc(f(f~Y(B))) 2 fUFGs — a—lc(f*(B)))
FHB) 2 fTHFUFGs —a—1(f~1(B))))

Since f is an intuitionistic fuzzy injective function,

(3.5) f7HB) 2 IFGs-a-lcl(f~(B))
But
(3.6) f~YB) C IFGs-a-lcl(f~1(B))

From (3.5) and (3.6) implies that f~1(B) = IFGs — a — lc(f~'(B). That is,
f~Y(B) is an intuitionistic fuzzy G5 — a-locally closed set in an intuitionistic fuzzy
topological space (X,T). Thus, f is an intuitionistic fuzzy Gs-a-locally continuous
function. O

Proposition 3.15. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological
spaces. Let f : (X, T) — (Y,S) be an intuitionistic fuzzy bijective function. If f
is an intuitionistic fuzzy Gs-a-locally continuous function. Then if A € IY is an
intuitionistic fuzzy closed set, then f~1(A)=IFGs-a-lcl (f~1(4)).

Proof. Let A be an intuitionistic fuzzy closed set in an intuitionistic fuzzy topological
space (Y, S). By Proposition(iv)of (3.1)

(3.7) TFGs-a-lcl(f~'(A)) € f~H(IFcl(A)) = f~'(A)

Since A = IFcl(A). But

(3.8) f~HA) C IFGs-a-lcl(f~1(A))

From (3.7) and (3.8) implies that f~!(A)=IFGs-a-lcl (f~1(A) O

Proposition 3.16. Let (X,T), (Y,5) and (Z,R) be any three intuitionistic fuzzy

topological spaces. Let f : (X,T) — (Y,S) be an intuitionistic fuzzy Ggs-a-locally

continuous function. If f(X) C Z CY theng: (X,T) — (Z,R) where R = S/Z

restricting the range of f is an intuitionistic fuzzy Gs-a-locally continuous function.
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Proof. Let B be an intuitionistic fuzzy closed set in an intuitionistic fuzzy topological
space (Z,R). Then B = S/Z, for some intuitionistic fuzzy closed set A of an
intuitionistic fuzzy topological space (Y,S). If f(X) C Z C Y,f~Y(A) = g~ 4(B).
Since f~!(A) is an intuitionistic fuzzy Gs-a-locally closed set in an intuitionistic
fuzzy topological space (X, T). Hence, g~*(B) is an intuitionistic fuzzy Gs-a-locally
closed set in an intuitionistic fuzzy topological space (X,T). Therefore, g is an
intuitionistic fuzzy Gg-a-locally continuous function. O

Proposition 3.17. Let (X,T), (X1,T1) and (X3,T2) be any three intuitionistic
fuzzy topological spaces and P; : X1 X Xo — X; be an intuitionistic fuzzy projection
of X1 x Xo onto X;. If f: X — Xy x Xo is an intuitionistic fuzzy Gs-a-locally
continuous function. Then Piof : X — X, is also an intuitionistic fuzzy Gs-a-locally
continuous function.

Proof. Let A be an intuitionistic fuzzy closed set in an intuitionistic fuzzy topological
spaces (X;,T;) (i =1,2), (P;o f)~*(A) = f~1(P;*(A)). Since P; is an intuitionistic
fuzzy mapping P, '(A) is an intuitionistic fuzzy closed set in an intuitionistic fuzzy
topological spaces X; x Xo. Hence, f~'(P;*(A)) is an intuitionistic fuzzy Gs-a-
locally closed set in an intuitionistic fuzzy topological space (X, T). Hence, P;o f is
an intuitionistic fuzzy Gs-a-locally continuous function. g

Proposition 3.18. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological
spaces. If intuitionistic fuzzy graph function g : X — X XY is an intuitionistic fuzzy
Gs-a-locally continuous function. Then f: (X, T) — (Y, S) is an intuitionistic fuzzy
Gs-a-locally continuous function.

Proof. Let g be an intuitionistic fuzzy Gs-a-locally continuous function and ;. s be
any intuitionistic fuzzy point in an intuitionistic fuzzy topological space (X, T).

If B € NIFGs-a-laf(z, ) in an intuitionistic fuzzy topological space (Y, S), X x
B € NEIFG5'“'lqg(acr7s) in an intuitionistic fuzzy topological space X x Y. Since g
is an intuitionistic fuzzy Gs-a-locally continuous function, there exists A € N (. 5)
such that g(4) C X x B. By Definition 3.9, we have f(A) C B. Therefore, f is an
intuitionistic fuzzy Gs-a-locally continuous function. O

Definition 3.19. Let(X,T') and (Y, S) be two intuitionistic fuzzy topological spaces.
Let f:(X,T) — (Y, S) be an intuitionistic fuzzy mapping. Then f is said to be an

(i) intuitionistic fuzzy Gs-a-locally irresolute function, if for each intuitionistic
fuzzy Gs-a-locally closed set A in an intuitionistic fuzzy topological space (Y,.5),
f71(A) is an intuitionistic fuzzy Gs-a-locally closed set in an intuitionistic fuzzy
topological space (X, T).

(ii) intuitionistic fuzzy weakly Gs-a-locally continuous function, if for each intu-
itionistic fuzzy Gs-a-locally closed set A in an intuitionistic fuzzy topological space
(Y,S), f~1(A) is an intuitionistic fuzzy closed set in an intuitionistic fuzzy topolog-
ical space (X, T).

Proposition 3.20. Let (X,T) and (Y,S) be any two intuitionistic fuzzy topologi-
cal spaces. Let f : (X, T) — (Y,S) be an intuitionistic fuzzy mapping. Then the
following statements are equivalent
(i) f is an intuitionistic fuzzy Gs-a-locally irresolute function.
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(ii) for every intuitionistic fuzzy set A of an intuitionistic fuzzy topological space
(X, 1), f IFGs-a-lcl(A)) C IFGs-a-lc(f(A)).

(iii) for every intuitionistic fuzzy set A of an intuitionistic fuzzy topological space
(Y,S), IFGs-a-lcl(f~1(A)) C f~1 (IFGs-a-lcl(A)).

Proof.

(i)=(ii) Let A be an intuitionistic fuzzy set in an intuitionistic fuzzy topological
space (X,T). Suppose f is an intuitionistic fuzzy Gs-a-locally irresolute function.
Now, IFGs-a-lcl(f(A)) is an intuitionistic fuzzy Gs-a-locally closed set in an intu-
itionistic fuzzy topological space (Y,.S). By hypothesis, f~1 (IFGs-a-lcl(f(A))) is
an intuitionistic fuzzy Gs-a-locally closed set in an intuitionistic fuzzy topological
space (X,T) and hence,

AC fTHf(A) C fTHIFGs — a—lel(f(A)))

Now, IFGs-a-lcl(A) C f~! (IFGs-a-lcl(f(A)))
That is, f (IFGs-a-lcl(A)) C IFGs-o-lcl(f(A))

(ii)=(iii) Let A be an intuitionistic fuzzy set in an intuitionistic fuzzy topological
space (Y,S), then f~1(A) is an intuitionistic fuzzy set in an intuitionistic fuzzy
topological space (X,T). By (ii),

fUFGs —a—lc(f~1(A))) C IFGs — a —lc(f(f71(4)))
Since f is an intuitionistic fuzzy bijective function,
IFGs —a—lcd(f~1(A) C fTYIFGs — a —Icl(A))

(iii)=(i) Suppose A is intuitionistic fuzzy IFGs-a-locally closed set in an
intuitionistic fuzzy topological space (Y, S). Then, I FGs-a-lcl(A) = A. By hypoth-
o IFGs —a —lc(f~1(A)) C fTY(IFGs — a — Icl(A))

IFGs —a —lcd(f~*(A) C f1(A).
U

Definition 3.21. Let (X,T) and (Y,.S) be any two intuitionistic fuzzy topological
spaces. Let f: (X,T) — (Y,5) be an intuitionistic fuzzy mapping. Then f is said
to be an

(i) intuitionistic fuzzy Gs-a-locally function, if for each intuitionistic fuzzy closed
set A in an intuitionistic fuzzy topological space (X,T), f(A) is an intuitionistic
fuzzy Gs-a-locally closed set in an intuitionistic fuzzy topological space (Y, .S).

(ii) intuitionistic fuzzy strongly Gs-a-locally function, if for each intuitionistic
fuzzy Gs-a-locally closed set A in an intuitionistic fuzzy topological space (X, T),
f(A) is an intuitionistic fuzzy Gs-a-locally closed set in an intuitionistic fuzzy topo-
logical space (Y, S).

Proposition 3.22. Let (X,T) and (Y,S) be any two intuitionistic fuzzy topologi-
cal spaces. Let f : (X, T) — (Y,S) be an intuitionistic fuzzy mapping. Then the
following statements are equivalent
(i) f is an intuitionistic fuzzy Gs-a-locally function.
(i) for each intuitionistic fuzzy set A of an intuitionistic fuzzy topological space
(Y, S) and each intuitionistic fuzzy closed set B of an intuitionistic fuzzy topological
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space (X, T) with f~*(A) C B, there is an intuitionistic fuzzy Gs-a-locally closed set
C of an intuitionistic fuzzy topological space (Y, S) with A C C such that f~1(C) C
B.

(iii) f= (IFGs-a-lcl(A)) C IFcl(f~1(A)), for each intuitionistic fuzzy set A of
an intuitionistic fuzzy topological space (Y, S).
(iv) f(IFint(B)) C IFGs-a-lint(f(B)), for each intuitionistic fuzzy set B of an

intuitionistic fuzzy topological space (X,T).

Proof.

(i)=-(ii) Suppose f is an intuitionistic fuzzy Gs-a-locally function. Let A be
any intuitionistic fuzzy set A in an intuitionistic fuzzy topological space (Y, S). Let
B be any intuitionistic fuzzy closed set in an intuitionistic fuzzy topological space
(X,T) such that f~1(A) C B. Let C = f(B). Then C is an intuitionistic fuzzy
Gs-a-locally closed set in an intuitionistic fuzzy topological space (Y, S) and A C C.
We have, f~1(C) = f~1(f(B))=f"1(f(B)) C B. Therefore, f~(C) C B.

(ii)=>(i) Let D be an intuitionistic fuzzy open set in an intuitionistic fuzzy
topological space (X,T). Put A = f(D)and B = D. Thus, f~'(A) = f~(f(D)) =
f~1(f(D)) C D. By hypothesis, there exists an intuitionistic fuzzy topological space
(Y, S) with A C C such that f~*(C) € B = D. Then, f~1(C)2 D= D C f~1(C).
Hence,

(3.9) fD)ycf(fH@)cc
Also, since A C C, we have f(D) C C. This implies
(3.10) f(D)>C

From (3.9) and (3.10), we get f(D) = C is an intuitionistic fuzzy Gs-a-locally closed
set in an intuitionistic fuzzy topological space (Y,S). Hence, f is an intuitionistic
fuzzy Gs-a-locally function.

(ii)=(iii) Let A be an intuitionistic fuzzy set in an intuitionistic fuzzy topo-
logical space (Y,S). Since IFcl(f~1(A)) is an intuitionistic fuzzy closed set in an
intuitionistic fuzzy topological space (X, T) with f=1(A) C IFcl(f~1(A)). Then by
(ii), there is an intuitionistic fuzzy Gs-a-locally closed set C' in an intuitionistic fuzzy
topological space (Y,S) with A C C, f~1(IFGs-a-lcl(A)) C IFGs-a-lcl((C)) C
f7HC) CIFcl(f~1(A)). Therefore, f~ (IFGs-a-lcl(A)) C IFcl(f~1(A)).

(iii))=(@{v) f! (IFGs-a-lcl(A)) C IFcl(f~1(A)), for each intuitionistic fuzzy
set A of an intuitionistic fuzzy topological space (Y, S). Putting A = f(B),

fHIFGs — o —1el(f(B)) C IFel(f~'(f(B)))
CIFd(f~(f(B))) C IFcl(B)
C IFint(B)
f Y (IFGs-a-lint(f(B))) C IFint(B)

Taking complement on both sides,

f~YIFGs-a-lint(f(B))) 2 IFint(B)

1
fTYIFGs — a —lint(f(B))) D IFint(B)
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Therefore, f(IFint(B)) C IFGs-a-lint(f(B)).
(iv)=(i). It is obvious. O

Definition 3.23. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological
spaces. Let f: (X,T) — (Y,5) be an intuitionistic fuzzy mapping. Then f is said
to be an intuitionistic fuzzy Gs-a-locally homeomorphism if f is one to one, onto,
intuitionistic fuzzy Gs-a-locally irresolute function and intuitionistic fuzzy strongly
Gs-a-locally function.

Proposition 3.24. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological
spaces. If f + (X, T) — (Y, S) is an intuitionistic fuzzy Gs-a-locally homeomorphism.
Then the following statements are valid.

(i) For any intuitionistic fuzzy set A in an intuitionistic fuzzy topological space
(X, 1),

IFGs —a—lc(f(A)) = fUFGs — a—lcl(A))

(ii) For any intuitionistic fuzzy set A in an intuitionistic fuzzy topological space

(X7 T),

fUFGs-a-lint(A)) = IFGs-a-lint(f(A))
(iii) For any intuitionistic fuzzy set A in an intuitionistic fuzzy topological space
(Y. 9),
IFGs — a —lc(f~1(A)) = fTY{(IFGs — a — Icl(A))
(iv) For any intuitionistic fuzzy set A in an intuitionistic fuzzy topological space
(Y. 9),

FUIFGs-a-lint(A)) = IFGs-a-lint(f~(A))

Proof.

(i) Let A be any intuitionistic fuzzy set in an intuitionistic fuzzy topological space
(X,T). Since f is an intuitionistic fuzzy Gs-a-locally irresolute function. By (ii)
and (iii) of Proposition(3.8)

(3.11) JUFGs-a-lcl(A)) C IFGs-a-lcl(f(A))

(3.12) IFGs-a-lclf(A) C f(IFGs-a-lcl(A))

From (3.11) and (3.12) implies that I FGs-a-lclf(A) = f(IFGs-a-lcl(A))

(ii) Let A be any intuitionistic fuzzy set in an intuitionistic fuzzy topological
space (X,T). Since f is an intuitionistic fuzzy Gs-a-locally homeomorphism. Then
by above condition (ii), IFGs-a-lclf(A) = f(IFGs-a-lcl(A)). Now,

IFGs-a-lint(f(A)) = f(IFGs-a-lint(A))

fUIFGs-o-lint(A)) = IFGs-a-lint(f(A))

(iii) Let A be any intuitionistic fuzzy set in an intuitionistic fuzzy topological
space (Y, .5). Since f is an intuitionistic fuzzy Gs-a-locally homeomorphism. Since f
is an intuitionistic fuzzy strongly Gs-a-locally function. Also, f~! is an intuitionistic
fuzzy Gs-a-locally irresolute function. By (ii) and (iii) of Proposition(3.8)

(3.13) IFGs-a-lcl(f~1(A)) C fHIFGs-a-lcl(A))
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(3.14) ST IFGs-a-lcl(A)) C IFGs-a-lcl(f~(A))

From (3.13) and (3.14) implies that IFGs-a-lcl(f~1(A)) = f~H(IFGs-a-lcl(A))
(iv) Let A be any intuitionistic fuzzy set in an intuitionistic fuzzy topological

space (Y, S). Since f is an intuitionistic fuzzy Gs-a-locally homeomorphism. Then

by above condition (iii), I FGs-a-lcl(f~1(A)) = f~HIFGs-a-lcl(A))

Taking complement on both sides,

IFGs-a-lint(f~1(A)) = f1(IFGs-a-lint(A))

fYIFGs-a-lint(A)) = IFGs-a-lint(f~1(A))
0

Proposition 3.25. Let (X,T), (Y,5) and (Z,R) be any three intuitionistic fuzzy
topological spaces. If f : (X,T) — (Y,S) and g : (YV,S) — (Z,R) be any two
intuitionistic fuzzy mappings. Then the following statements are valid.

(i) If [ is an intuitionistic fuzzy Ggs-a-locally irresolute function and g is an
intuitionistic fuzzy Gs-a-locally continuous function, then g o f is an intuitionistic
fuzzy Gs-a-locally continuous function.

(ii) If f is an intuitionistic fuzzy Gs-a-locally continuous function and g is an
intuitionistic fuzzy weakly Gs-a-locally continuous function, then g o f is an intu-
itionistic fuzzy Gs-a-locally irresolute function.

Proof.

(i) Let A be any intuitionistic fuzzy closed set in an intuitionistic fuzzy topologi-
cal space (Z, R). Since g is an intuitionistic fuzzy Gs-a-locally continuous function,
g 1(A) is an intuitionistic fuzzy Gs-a-locally closed set in an intuitionistic fuzzy
topological space (Y, S). Since f is an intuitionistic fuzzy Gs-a-locally irresolute
function, f~!(g71(A)) is an intuitionistic fuzzy Gs-a-locally closed set in an intu-
itionistic fuzzy topological space (X,T). Now, (go f)"1(A) = f~ (g7 (A)) is an
intuitionistic fuzzy Gs-a-locally closed set in an intuitionistic fuzzy topological space
(X,T). Hence, g o f is an intuitionistic fuzzy Gs-a-locally continuous function.

(ii) Let A be any intuitionistic fuzzy Gs-a-locally closed set in an intuitionistic
fuzzy topological space (Z, R). Since ¢ is an intuitionistic fuzzy weakly Gs-a-locally
continuous function, g~!(A) is an intuitionistic fuzzy closed set in an intuitionistic
fuzzy topological space (Y,S). Since f is an intuitionistic fuzzy Gs-a-locally contin-
uous function, f~1(g71(A)) is an intuitionistic fuzzy Gs-a-locally closed set in an
intuitionistic fuzzy topological space (X, T). Now, (go f)"1(A) = f~1 (g7 1(A)) is an
intuitionistic fuzzy Gs-a-locally closed set in an intuitionistic fuzzy topological space
(X,T). Hence, g o f is an intuitionistic fuzzy Gs-a-locally irresolute function. O

Definition 3.26. An intuitionistic fuzzy topological space (X, T) is said to be an
intuitionistic fuzzy Gs-a-local T, space if and only if for every intuitionistic fuzzy
points ¢, s and d, ,, in an intuitionistic fuzzy topological space (X, T') and ¢ # d there
exists an intuitionistic fuzzy Gs-a-locally open sets G = (z, ua,va), H = (z, pm, ve)
with ug(c) =0, va(c) =1, pu(d) =1, yu(d) =0 and GN H =0..
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Proposition 3.27. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological
spaces. Let f : (X,T) — (Y,S) be an intuitionistic fuzzy injective mapping and
intuitionistic fuzzy Gs-a-locally continuous function. If (Y,S) is an intuitionistic
fuzzy Ty space, then (X,T) is an intuitionistic fuzzy Gs-a-local Ty space.

Proof. Let ¢, s and d,, ,, be an intuitionistic fuzzy points in an intuitionistic fuzzy
topological space (X,T) and ¢ # d. By intuitionistic fuzzy injective function of
f, we have f(¢) # f(d). Since, (Y,S) is an intuitionistic fuzzy T» space, there
exists an intuitionistic fuzzy open sets G = (y, uc,va), H = {y, bm, v) of S with
pa(f(e) =0, va(f(c)) =1, pu(f(d)) =1, vu(f(d)) = 0 and GNH = 0~. Since f
is an intuitionistic fuzzy Gs-a-locally continuous function. This implies f~1(G) =
. 1~ (1), F @) £ = (o f~ um), £~ ) axe NEFGs-la(c, ) and
NIFGs-a-la(q, ) respectively. That is, f~1(G) and f~!(H) are intuitionistic fuzzy
Gs-a-locally open sets. Now,

FHpe)(ers) = na(f(e) =0
FH v (ers) = va(f(e) =1
fﬁl(ﬂH)(dm,n) =pu(f(d) =1
f_l(’YH)(dm,n) =yu(f(d)) =0
and
AN H) = fHGNH) = f710.) = 0.
Hence, (X, T) is an intuitionistic fuzzy Gs-a-local Ty space. O

Proposition 3.28. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological
spaces. Let f: (X, T) — (Y, 5) be an intuitionistic fuzzy injective mapping and intu-
itionistic fuzzy weakly Gs-a-locally continuous function. If (Y, S) is an intuitionistic
fuzzy Gs-a-local Ty space, then (X, T) is an intuitionistic fuzzy To space.

Proof. Let ¢, and dp, ,, be an intuitionistic fuzzy points in an intuitionistic fuzzy
topological space (X, T) and ¢ # d. By intuitionistic fuzzy injective function of f, we
have f(c) # f(d). Since, (Y,S) is an intuitionistic fuzzy Gs-a-local Ty space, there
exists an intuitionistic fuzzy Gs-a-locally open sets G = (y, ua, va), H = (Y, i, Vi)
of § with pa(f(c)) = 0, v¢(f(¢)) = 1, pua(f(d)) = 1, yu(f(d)) = 0 and G N
H =0.. Since f is an intuitionistic fuzzy weakly Gs-a-locally continuous function.
This implies ~1(G) = (z, 1 (4cr), /(v f~(H) = {w, F (), £~ (yar)) ave
N.(crs) and Nc(dy, ) respectively. That is, f~!(G) and f~(H) are intuitionistic
fuzzy open sets. Now,

and
fFHUG) N fHH) = fFHENH) = f71(0) = 0~
Hence, (X, T) is an intuitionistic fuzzy Ts space. O
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Definition 3.29. An intuitionistic fuzzy topological space (X,T) is said to be an
intuitionistic fuzzy Gs-a-local Urysohn space if and only if for every intuitionistic
fuzzy points ¢, s and d,,, in an intuitionistic fuzzy topological space (X,T) and
¢ # d there exists an intuitionistic fuzzy Gs-a-locally open sets G = (z, ug,va),
H = (z,pm,vm) with pg(c) =0, va(c) =1, pp(d) =1, yg(d) = 0 and IFGs-a-
I(G) NITFGs-a-lcl(H) = 0.

Proposition 3.30. Fvery intuitionistic fuzzy Gs-a-local Urysohn space is an intu-
itionistic fuzzy Gs-a-local Ty space.

Proof. Let (X,T) be an intuitionistic fuzzy Gs-a-local Urysohn space. Then for
every intuitionistic fuzzy points ¢, s and d,,, in an intuitionistic fuzzy topological
space (X, T) and ¢ # d there exists an intuitionistic fuzzy Gs-a-locally open sets G =
<mnuG7’YG>v H = <1'7MH7’7H> with MG(C) =0, ’VG(C) =1, MH(d) =1, ’YH(d) =0 and
IFGs-a-lcl(G) N IFGs-a-lcl(H) = 0. Since G C IFGs-a-lcl(G) and H C IFGs-
a-lcl(H). Then GNH C IFGs-a-lcl(G)NIFGs-a-lcl(H). This implies GNH = 0.
Hence (X, T) is an intuitionistic fuzzy Gs-a-local Ty space. O

4. INTERRELATION

Definition 4.1. Let(X,T) and (Y, .S) be two intuitionistic fuzzy topological spaces.
Let f: (X,T) — (Y,5) be an intuitionistic fuzzy mapping. Then f is said to be an

(i) intuitionistic fuzzy locally continuous function, if for each intuitionistic fuzzy
closed set A in an intuitionistic fuzzy topological space (Y,S), f~1(A) is an intu-
itionistic fuzzy locally closed set in an intuitionistic fuzzy topological space (X,T).

(ii) intuitionistic fuzzy Gs-locally continuous function, if for each intuitionistic
fuzzy closed set A in an intuitionistic fuzzy topological space (Y, S), f~1(A) is an
intuitionistic fuzzy Gs-locally closed set in an intuitionistic fuzzy topological space
(X, 7).

Proposition 4.2. Let (X, T) and (Y, S) be two intuitionistic fuzzy topological spaces.
Let f : (X, T) — (Y,S) be an intuitionistic fuzzy locally continuous function. Then
f s an intuitionistic fuzzy Gs-locally continuous function.

Proof. Let A be an intuitionistic fuzzy closed set in an intuitionistic fuzzy topological
space (Y,S). Since f is an intuitionistic fuzzy locally continuous function, f~1(A) is
an intuitionistic fuzzy locally closed set in an intuitionistic fuzzy topological space
(X,T). Since every intuitionistic fuzzy closed set is an intuitionistic fuzzy Gs-locally
closed set, f~1(A) is also an intuitionistic fuzzy Gs-locally closed set. Hence f is an
intuitionistic fuzzy Gs-locally continuous function. O

Remark 4.3. The converse of the Proposition 4.1 need not true as shown in Ex-
ample 4.1.

Example 4.4. Let X = {a}. Consider the intuitionistic fuzzy sets A,,,n =0,1,2, ...

as follows. We define the intuitionistic fuzzy sets A, = (z,pua, ,v4,),n = 0,1,2...

by pia, (¥) = 15r57 and 4, (¥) = 1 — 15757 Then the family 7' = {0, 1., A, :

n = 0,1,..} is an intuitionistic fuzzy topology on X. Let Y = {a} and F =

(Y, 5% 53, be an intuitionistic fuzzy set in Y. Then the family S = {0, 1., F'} is

an intuitionistic fuzzy topology on Y. Define a function f : (X,T) — (Y,S5) be an
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identity function. Now, f is an intuitionistic fuzzy Ggs-locally continuous function.
But f is not intuitionistic fuzzy locally continuous function.

Proposition 4.5. Let (X, T) and (Y, S) be two intuitionistic fuzzy topological spaces.
Let f: (X, T) — (Y, S) be an intuitionistic fuzzy locally continuous function. Then
f s an intuitionistic fuzzy Gs-a-locally continuous function.

Proof. Let A be an intuitionistic fuzzy closed set in an intuitionistic fuzzy topological
space (Y, S). Since f is an intuitionistic fuzzy locally continuous function, f~1(A) is
an intuitionistic fuzzy locally closed set in an intuitionistic fuzzy topological space
(X,T). Since every intuitionistic fuzzy closed set is an intuitionistic fuzzy Gs-a-
locally closed set, f~1(A) is also an intuitionistic fuzzy Gs-a-locally closed set. Hence
f is an intuitionistic fuzzy Gs-a-locally continuous function. 0

Remark 4.6. The converse of the Proposition 4.2 need not true as shown in Ex-
ample 4.2.

Proposition 4.7. Let (X, T) and (Y, S) be two intuitionistic fuzzy topological spaces.
Let f : (X,T) — (Y,S) be an intuitionistic fuzzy Gs-locally continuous function.
Then f is an intuitionistic fuzzy Gs-a-locally continuous function.

Proof. Let A be an intuitionistic fuzzy closed set in an intuitionistic fuzzy topological
space (Y, S). Since f is an intuitionistic fuzzy Gs-locally continuous function, f ~*(A)
is an intuitionistic fuzzy Ggs-locally closed set in an intuitionistic fuzzy topological
space (X, T). Since every intuitionistic fuzzy Gs-locally closed set is an intuitionistic
fuzzy Gs-a-locally closed set, f~1(A) is also an intuitionistic fuzzy Gs-a-locally
closed set. Hence f is an intuitionistic fuzzy Gs-a-locally continuous function. O

Remark 4.8. The converse of the Proposition 4.3 need not true as shown in Ex-
ample 4.2.

Example 4.9. Let X = {a,b} be a nonempty set. Let A = (z, (5%, %), (o5 %»
and B = (z, (5%, &), (o5 %» be intuitionistic fuzzy sets of X. Then the family
T = {0.,1-, A, B} is an intuitionistic fuzzy topology on X. Let Y = {a,b} be a
nonempty set. Let F' = (y, (5%, %), (o5, 0%)) be an intuitionistic fuzzy set of Y.
Then the family S = {0., 1., F} is an intuitionistic fuzzy topology on Y. Define a
function f : (X,T) — (Y, S) as f(a) = b and f(b) = a. Now, f is an intuitionistic
fuzzy Ggs-a-locally continuous function. But f is not an intuitionistic fuzzy locally
continuous function and intuitionistic fuzzy Gs-locally continuous function.

Definition 4.10. An intuitionistic fuzzy topological space (X, T') is said to be intu-
itionistic fuzzy Gs-a-local connected if and only if the only intuitionistic fuzzy sets
which are both intuitionistic fuzzy Gs-a-locally open set and intuitionistic fuzzy
Gs-a-locally closed set are 0., and 1..

Proposition 4.11. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological
spaces. If f : (X, T) — (Y,S) is an intuitionistic fuzzy Gs-a-locally continuous
surjective function and (X,T) is an intuitionistic fuzzy Gs-a-local connected space
then (Y,S) is an intuitionistic fuzzy connected space.
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Proof. Let (X,T) be an intuitionistic fuzzy Gs-a-local connected space. Suppose
that (Y,.5) is not an intuitionistic fuzzy connected space. Then there exists a proper
intuitionistic fuzzy set A such that A is both intuitionistic fuzzy open set and in-
tuitionistic fuzzy closed set in (Y,.S). Since f is an intuitionistic fuzzy Gs-a-locally
continuous surjective function, then f~1(A) is both intuitionistic fuzzy Gs-a-locally
open set and intuitionistic fuzzy Gs-a-locally closed set in (X, T), which is contra-
diction. Hence, (Y, S) is an intuitionistic fuzzy connected space. O

Definition 4.12. Let (X,T) be an intuitionistic fuzzy topological space. If a family
{{z, na;,vq,) : j € J} of an intuitionistic fuzzy G's-a-locally open sets in X satisfies
the condition J{(z, ua,,vq,;) : 7 € J} = 1< then it is called as an intuitionistic
fuzzy Gs-a-locally open cover of an intuitionistic fuzzy topological space (X, T).

Definition 4.13. An intuitionistic fuzzy topological space (X,T) is said to be in-
tuitionistic fuzzy Gs-a-local compact if every intuitionistic fuzzy Gs-a-locally open
cover of {A; : j € J} of an intuitionistic fuzzy topological space (X, T'), there exists
a finite subfamily J, C J such that 1. = |J{4; : j € J,}.

Proposition 4.14. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological
spaces. If f : (X, T) — (Y,S) is an intuitionistic fuzzy Gs-a-locally continuous
bijective function and (X, T) is an intuitionistic fuzzy Gs-a-local compact space then
(Y, S) is an intuitionistic fuzzy Gs-a-local compact space.

Proof. Let {A; : j € J} be an intuitionistic fuzzy open cover of an intuitionistic
fuzzy topological space (Y, S) such that

(4.1) 1. =4
jeJ
Since f is an intuitionistic fuzzy Gs-a-locally continuous bijective function, {f~*(A;) :

j € J} is an intuitionistic fuzzy Gs-a-locally open cover of an intuitionistic fuzzy
topological space (X, T).

From (3.15),
) =1y
jeJ
o= J 4y

jed
Now, {f~'(4;) : j € J} is an intuitionistic fuzzy Gs-a-locally open cover of an intu-
itionistic fuzzy topological space (X, T'). Since (X, T) is an intuitionistic fuzzy Gs-a-
local compact space, then there exist a finite subcover {f~1(4;) : j = 1,2,3,....n}
of {f~*(A;): j € J} is an intuitionistic fuzzy topological space (X,T). Then,

1o=J (4

n

Now,
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Since f is an intuitionistic fuzzy surjective function,
n n
-1
Le=Jr @) =U4
j=1 j=1

implies that (Y, .5) is an intuitionistic fuzzy Gs-a-local compact space. O
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