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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 [16]. Fuzzy sets have applications in many field such as information
[14] and control [15]. The theory of fuzzy topological space was introduced and developed by
C. L. Chang [7] 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 - 4]. Later,
this concept was generalized to “intuitionistic L - fuzzy sets”by Atanassov and Stoeva [5]. The
concepts of on some generalizations of fuzzy continuous functions was introduced by G. Bala-
subramanian and P. Sundaram [6]. The concepts of Generalized intuitionistic fuzzy closed sets
was introduced by R. Dhavaseelan, E. Roja and M. K. Uma [9]. The concepts of fuzzy contra
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continuous was introduced by E. Ekici and E. Kerre [10]. In this paper, the concept of gener-
alized intuitionistic fuzzy contra continuous function, strongly generalized intuitionistic fuzzy
contra continuous function and generalized intuitionistic fuzzy contra irresolute are studied. The
concepts of generalized intuitionistic fuzzy compact spaces and almost generalized intuitionistic
fuzzy compact spaces are established. The concepts of generalized intuitionistic fuzzy filter and
almost generalized intuitionistic fuzzy convergent are established. Some interesting properties
are investigated besides giving several examples.

2 Preliminaries

Definition: 2.1. [3] Let X be a nonempty fixed set. An intuitionistic fuzzy set(IFS for short)
A is an object having the form A = {(zx,pua(z),0a(x)) : x € X} where the function p, :
X — Tand 64 : X — I denote the degree of membership (namely i a(x) )and the degree

of nonmembership(d 4(x)) of each element x € X to the set A, respectively, and 0 < p,(x) +
da(z) <1 foreachx € X.

Definition: 2.2. [3] Let X be a nonempty set and the intuitionistic fuzzy sets A and B in the form
A= {{x,pa(x),0a(x)) :x € X}, B={(z,up(x),d0p(x)) : x € X}. Then

(a) AC Biff ua(z) < up(x) and d4(x) > dp(x) forall x € X;
(b) A= Biff AC Band B C A;
(¢) A= {{z,8a(x), pa(x)) : 2 € X}
(d) AN B ={(z, pax) A pp(),0a(x) vV op(r)) : € X}
(e) AUB = {{z, pa(x) V pp(x),0a(x) AN dp(2)) : v € X}
() [TA={(x, pale),1 - pa(e)) : 2 € X);
(8) (A= {(z,1—0a(x),0a(x)) : v € X}.
Definition: 2.3. [3] Let {A; : i € J} be an arbitrary family of intuitionistic fuzzy sets in X. Then
(a) NA;i = {(x, Apa,(x), Vi, (2)) : 2 € X},
(b) UAi = {{x, Vira,(x), Noa,(2)) : x € X}

Since our main purpose is to construct the tools for developing intuitionistic fuzzy topological
spaces, we must introduce the intuitionistic fuzzy sets 0., and 1. in X as follows:

Definition: 2.4. [3] 0. = {(2,0,1) : x € X} and 1. = {(x,1,0) : z € X}.
Here are the basic properties of inclusion and complementation:

Corollary: 2.1. [3] Let A, B, C be intuitionistic fuzzy sets in X. Then,



(a) ACBandC CD=AUCCBUDand ANC CBND,
(b) ACBand ACC=ACBNC,
(c) ACCand BCC=AUBCC(,

(d) ACBand BC C = ACC(,

(h) (A) = A,
(i) 1. =0.,
(j) 0~ =1,

Now we shall define the image and preimage of intuitionistic fuzzy sets. Let X and Y be two
nonempty sets and f : X — Y be a function.

Definition: 2.5. [3] (a) If B = {{y, u5(y),05(y)) : y € Y} is an intuitionistic fuzzy set in Y,
then the preimage of B under f, denoted by f~1(B), is the intuitionistic fuzzy set in X defined by
f7HB) = {(@, fHus) (@), fH(0p)(2)) 1z € X}

) If A = {{x, \a(x),04(x)) : © € X} is an intuitionistic fuzzy set in X, then the image of A
under f, denoted by f(A), is the intuitionistic fuzzy set in Y defined by

FA) ={{y, FAa)(y), A = fF(1 =94))(y)) sy €Y}

where

SUPge r-1(y) )\A(x>7 lff_l(y) 7é (Z),

0, otherwise,

fa)(y) = {

(1= f(1=94)(y) = {mfxef%y) Valz), z'ff*l@ #0,
L, otherwise,

For the sake of simplicity, let us use the symbol f_(¢4) for 1 — f(1 —¥4).
Corollary: 2.2. [3] Let A, A;(i € J) be intuitionistic fuzzy sets in X, B, B;(i € K )be intuition-
istic fuzzy setsin Y and f : X — Y a function. Then,

(a) A1 C Ay = f(A1) C [(A2),

(b) By C Bo = f1(B1) C f(Ba),

(¢) AC F(f(A)) { Iffis injective, then A = f(F(A)) },
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(d) f(f~'(B)) C B{Iffis surjective, then f(f~'(B)) = B },
(e) f7HUB)) =Uf1(B))
N 1N B) =Nf1(By),
(8) F(UA:) =U/S(A)
(h) f(NA:) €N f(A) { Iffis injective, then () A;) = (N f(A)},
(i) (f71(1.) = 1.,
(G) f71(0~) =0,
(k) f(1.) = 1., iffis surjective
(1) f(0.) =0,
(m) f(A) C f(A), iffis surjective,
(n) f~1(B) = [1(B).

Definition: 2.6. [13] An intuitionistic fuzzy set A of intuitionistic fuzzy topological space X is
called an intuitionistic fuzzy regular closed set if [ Fcl(IFint(A)) = A.

Equivalently An intuitionistic fuzzy set A of intuitionistic fuzzy topological space X is called
an intuitionistic fuzzy regular open set if [ Fint(IFcl(A)) = A.

Definition: 2.7. [9] Let ( X, T) be an intuitionistic fuzzy topological space. An intuitionistic
fuzzy set Ain ( X, T) is said to be generalized intuitionistic fuzzy closed (in shortly GIF closed)
if IFcl(A) C G whenever A C G and G is intuitionistic fuzzy open. The complement of a
GIF-closed set is GIF open.

Definition: 2.8. [9] Let (X, T) be an intuitionistic fuzzy topological space and A be an intuition-
istic fuzzy set in X. Then intuitionistic fuzzy generalized closure (in short IFGcl) and intuitionistic
fuzzy generalized interior (in short IFGint) of A are defined by

(a) IFGcl(A) = ({G: G is aGIF closed setin X and A C G }.
(b) IFGint(A) = U{G: G is a GIF open setin X and A O G}.

Definition: 2.9. [11] A nonvoid family F of GIF sets on X is said to be generalized intuitionistic
fuzzy filter (in short GIF filter) if

(1) 0. ¢ F
(2) IfA,BEFthen ANB€F

(3) fAcFand AC Bthen B € F



3 Generalized intuitionistic fuzzy contra continuous function

Definition: 3.1. Ler (X, T) and (Y, S) be any two intuitionistic fuzzy topological spaces.

(a) Amap [ : (X,T) — (Y,S) is called intuitionistic fuzzy contra continuous(in short IF
contra continuous)if the inverse image of every open set in (Y, S) is intuitionistic fuzzy
closed in (X, T).

Equivalently if the inverse image of every closed set in (Y, S) is intuitionistic fuzzy open in
(X,T).

(b) Amap f : (X,T) — (Y, S) is called generalized intuitionistic fuzzy contra continuous(in
short GIF contra continuous)if the inverse image of every open set in (Y, S) is GIF closed
in (X, T).

Equivalently if the inverse image of every closed set in (Y, S) is GIF open in (X, T).

(¢c) Amap f : (X,T) — (Y,5) is called GIF contra irresolute if the inverse image of every
GIF closed set in (Y, S) is GIF open in (X, T).

Equivalently if the inverse image of every GIF open set in (Y, .S) is GIF closed in (X, T).

(d) Amap f : (X,T) — (Y,S) is said to be strongly GIF contra continuous if the inverse
image of every GIF open set in (Y, S) is intuitionistic fuzzy closed in (X, T).

Equivalently if the inverse image of every GIF closed set in (Y, S) is intuitionistic fuzzy
openin (X, T).

Proposition: 3.1. Let f : (X,7) — (Y, .S) be a bijective map. Then f is GIF contra continuous
mapping if IFcl(f(A)) C f(IFGint(A)) for every intuitionistic fuzzy set A in (X, 7).

Proposition: 3.2. Let (X, 7) and (Y, S) be any two intuitionistic fuzzy topological spaces. Let
f:(X,T)— (Y,S) be amap. Suppose that one of the following properties hold.

(@) f(IFGcl(A)) C IFint(f(A)) for each intuitionistic fuzzy set A in (X, 7).
(b) IFGcl(f~*(B)) C f~'(IFint(B)) for each intuitionistic fuzzy set B in (Y, S).

(¢) fY(IFcl(B)) C IFGint(f~'(B)) for each intuitionistic fuzzy set B in (Y, S).
Then f is GIF contra continuous mapping.

Proposition: 3.3. Let (X, 7) and (Y, .S) be any two intuitionistic fuzzy topological spaces. Let
f (X, T)— (Y,S) be amap. Suppose that one of the following properties hold.

(@) fTYIFGCcl(A)) C IFGint(IFGcl(f~(A)) for each intuitionistic fuzzy set A in (Y, S).
(b) IFGC(IFGint(f~'(A))) C f~1(IFGint(A)) for each intuitionistic fuzzy set A in (Y, S).
() f(UFGc(IFGint(A))) C IFGint(f(A)) for each intuitionistic fuzzy set A in (X, T).

(d) f(IFGcl(A)) C IFGint(f(A)) for each intuitionistic fuzzy set A in (X, 7).
Then f is GIF contra continuous mapping.
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Proposition: 3.4. Let (X,7) and (Y, .5) be any two intuitionistic fuzzy topological spaces. If
f:(X,T)— (Y,95) is intuitionistic fuzzy contra continuous then it is GIF contra continuous.
The converse of Proposition 3.4 is not true. See Example 3.1

Example: 3.1. Let X = {qa, b, c¢}. Define intuitionistic fuzzy sets A and B as follows

A - <ZE, (&’ 0%‘57 0%)7 ((;L47 0%7 0L4)>’
and
B = (2. (g5t 55 (5 i 55))
»\0.3704°0.3/\05706° 0.7

Then 7" = {0.,1.,A} and S = {0.,1., B} are intuitionistic fuzzy topologies on X. Thus
(X,T) and (X, S) are intuitionistic fuzzy topological spaces. Define f : (X,7) — (X,S5) as
f(a) =10, f(b) = a, f(c) = c. Clearly f is GIF contra continuous. But f is not intuitionistic fuzzy
contra continuous. Since, f~'(B) ¢ T for B € S.

Proposition: 3.5. Let (X,7') and (Y, S) be any two intuitionistic fuzzy topological spaces. If
f:(X,T) — (Y,S) is GIF contra irresolute then it is GIF contra continuous.
The converse of Proposition 3.5 is not true. See Example 3.2.

Example: 3.2. Let X = {qa, b, c}. Define the intuitionistic fuzzy sets A, B and C as follows.

A = <x’ (6L47 0%7 &)7 (%7 %7 %)>’
B = (z,(g% o5 o5) (3% 07 05))

and

T ={0.,1.,A, B} and S = {0, 1.,C} are intuitionistic fuzzy topologies on X. Thus (X, T’
and (X, S) are intuitionistic fuzzy topological spaces. Define f : (X,T) — (X, .5) as follows
f(a) = b, f(b) = a, f(c) = c. Clearly f is GIF contra continuous. But f is not GIF contra
irresolute. Since D = (z, (&, &, %), (&, &, %)) is GIF closed in (X, S), f~'(D) is not

030 0.4 05) (05005 05
GIF-open in (X, T).

Proposition: 3.6. Let (X,7") and (Y, S) be any two intuitionistic fuzzy topological spaces. If
f: (X,T) — (Y,S) is strongly GIF contra continuous then f is intuitionistic fuzzy contra
continuous

The converse Proposition 3.6 is not true. see Example 3.3.

Example: 3.3. Let X = {qa, b, c}. Define the intuitionistic fuzzy sets A, B and C as follows.

A = <x7 (%7 0%527 0_62)7 (&7 %7 &)>’
B ={z, (5 51 57) (%5550 5)
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and

_ a b a b c
¢ = <‘T7 (@7 0.9” @)’ (()T» 0.1’ ﬁ»

T ={0.,1.,A,B}and S = {0, 1.,C} are intuitionistic fuzzy topologies on X. Thus (X, 7"
and (X, S) are intuitionistic fuzzy topological spaces. Define f : (X,T) — (X,.S) as follows
f(a) = a, f(b) = b, f(c) = b. Clearly f is intuitionistic fuzzy contra continuous. But f is not
strongly GIF contra continuous. Since D = (z, (%, 525, &5 ), (&%, 2, 55)) is GIF open in (X, 5),
f7Y(D) is not intuitionistic fuzzy closed in (X, T).
Proposition: 3.7. Let (X,T') and (Y, S) be any two intuitionistic fuzzy topological spaces. If
f:(X,T) — (Y,S) is strongly GIF contra continuous then f is GIF contra continuous.

The converse Proposition 3.7 is not true. See Example 3.4.

Example: 3.4. Let X = {a,b, c}. Define the intuitionistic fuzzy sets A, B and C as follows.

and

T ={0.,1.,A, B} and S = {0, 1., C} are intuitionistic fuzzy topologies on X . Thus (X, T)
and (X, S) are intuitionistic fuzzy topological spaces. Define f : (X,T) — (X,S) as follows
f(a) =¢, f(b) = ¢, f(c) = c. Clearly f is GIF contra continuous. But f is not strongly GIF contra
continuous. Since D = (x, (54, %, o5): (59 0%7 53)) is a GIF open set in (X, S), f~Y(D) is not
intuitionistic fuzzy closed in (X, 7).

Proposition: 3.8. Let (X,7') and (Y, .S) be any two intuitionistic fuzzy topological spaces. If
[ (X, T)— (Y,95) is strongly GIF contra continuous then f is GIF contra irresolute.
The converse Proposition 3.8 is not true. See Example 3.5.

Example: 3.5. Let X = {a, b, c}. Define the intuitionistic fuzzy sets A, B and C as follows.

and

T ={0.,1.,A,B}and S = {0, 1., C} are intuitionistic fuzzy topologies on X. Thus (X, T)
and (X, S) are intuitionistic fuzzy topological spaces. Define f : (X,T) — (X, .S) as follows
f(a) = a, f(b) = ¢, f(c) = b. Clearly f is GIF contra irresolute. But f is not strongly GIF contra
continuous. Since D = (z, (5%, 55+ 555> (557, 2. 557)) is a GIF open set in (X, S). f~*(D) is
not intuitionistic fuzzy closed in (X, T)).
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Proposition: 3.9. Let (X,7), (Y,S) and (Z, R) be any three intuitionistic fuzzy topological
spaces. Let f : (X,T) — (Y,S)and g : (Y, S) — (Z, R) be maps.

(i) If f is GIF contra irresolute and g is GIF contra continuous then g o f is GIF continuous.
(ii) If f is GIF contra irresolute and g is GIF continuous then g o f is GIF contra continuous.
(ii1) If f is GIF irresolute and g is GIF contra continuous then g o f is GIF contra continuous.

(iv) If fis strongly GIF contra continuous and g is GIF contra continuous then g o f is intuition-
istic fuzzy continuous.

(v) If f is strongly GIF contra continuous and g is GIF continuous then g o f is intuitionistic
fuzzy contra continuous.

(vi) If fis strongly GIF continuous and g is GIF contra continuous then g o f is intuitionistic
fuzzy contra continuous.

Definition: 3.2. An intuitionistic fuzzy topological space (X, T) is said to be intuitionistic fuzzy
T s if every GIF closed set in (X, T) is intuitionistic fuzzy closed in (X, T).

Proposition: 3.10. Let (X, 7)), (Y,S) and (Z, R) be any three intuitionistic fuzzy topological
spaces. Let f : (X, T) — (Y,S)and g : (Y,S) — (Z, R) be mapping and (Y, .S) be intuitionistic
fuzzy T 5 if f and g are GIF contra continuous then g o f is GIF continuous.

The Proposition 3.10 is not valid if (Y, S) is not intuitionistic fuzzy 77 /,. See Example 3.6.

Example: 3.6. Let X = {a, b, c}. Define the intuitionistic fuzzy sets A, B, C and D as follows.

and

0.

Then the family 7" = {0.,1.,A,B} , S = {0.,1.,C} and R = {0, 1., D} are intuition-
istic fuzzy topologics on X. Thus (X,7) , (X,S) and (X, R) are intuitionistic fuzzy topo-
logical spaces. Also define [ : (X,T) — (X,S) as f(a) = a,f(b) = b, f(c) = b and
g:(X,8) = (X,R) as g(a) = b,g(b) = a,g(c) = c¢. Then f and g are GIF contra contin-
uous functions. But g o f is not GIF continuous. For D is intuitionistic fuzzy open in (X, R).
f~Y g Y(D)) is not GIF open in (X,T). g o f is not GIF continuous. Further (X, S) is not
intuitionistic fuzzy 77 /.

Proposition: 3.11. Let (X,7"), (Y,S) and (Z, R) be any three intuitionistic fuzzy topological
spaces. Let f : (X,T) — (Y,S)and g : (Y,S) — (Z, R) be mapping and (Y, S) be intuitionistic
fuzzy T 5 if f is intuitionistic fuzzy contra continuous and g is GIF contra irresolute then g o f is
strongly GIF continuous.

The Proposition 3.11 is not valid if (Y, .S) is not intuitionistic fuzzy 7 /,. See Example 3.7.
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Example: 3.7. Let X = {a, b, c}. Define the intuitionistic fuzzy sets A, B, C and D as follows.

A .
B = (z, (3
C

and

D= <‘/I;7<Lvi _>7(_ = L))

0.27 0.3 0.67 0.87 0.7

Then the family 7" = {0.,1.,A4,B} , S = {0.,1.,C} and R = {0, 1., D} are intuition-
istic fuzzy topologics on X. Thus (X,7) , (X,S) and (X, R) are intuitionistic fuzzy topo-
logical spaces. Also define [ : (X,T) — (X,95) as f(a) = a,f(b) = a,f(c) = b and
g: (X,S) = (X,R) as g(a) = ¢,g(b) = a,g(c) = b. Then f is intuitionistic fuzzy contra
continuous and g is GIF contra irresolute . But g o f is not strongly GIF continuous. For D is GIF
openin (X, R). f~*(¢g~ (D)) is not intuitionistic fuzzy open in (X, T). g o f is not strongly GIF
continuous. Further (X, S) is not intuitionistic fuzzy 7 /.

Definition: 3.3. Let X be a non-empty set and v € X a fixed element in X. If r € Iy, s € I
are fixed real number such that r + s < 1 then the intuitionistic fuzzy set x,s = (y,Z,,Ts)
is called an intuitionistic fuzzy point in X, where r denotes the degree of membership of x,, s
denotes the degree of nonmembership of x, s. The intuitionistic fuzzy point x, s is contained in the
intuitionistic fuzzy set A iff 1 < pa(x), s > da(x).

Proposition: 3.12. Let (X, 7)) and (Y, .S) be any two intuitionistic fuzzy topological spaces. For
a function f : (X,T) — (Y, .S) the following statements are equivalents

(a) fis GIF contra continuous mapping

(b) For each intuitionistic fuzzy point x,. ; of X and for each intuitionistic fuzzy closed set B of
(Y, S) containing f(z, ), there exists a GIF open set A of (X, T’) containing z, s, such that
AC fY(B).

(c) For each intuitionistic fuzzy point z, ; of X and for each intuitionistic fuzzy closed set B of
(Y, S) containing f(z, ), there exists a GIF open set A of (X, 7T’) containing x, s, such that
f(A) € B.

Proof. (a) = (b) Let f is GIF contra continuous mapping. Let B be an intuitionistic fuzzy
closed set in (Y, S) and let z, 4 be an intuitionistic fuzzy point of X, such that f(x,,) € B. Then
T,s € [YB), 2,5 € f7H(B) = IFGint(f'(B)). Let A = IFGint(f~'(B)), then A is a GIF
open setand A = [FGint(f~*(B)) C f~'(B). This implies A C f~(B).

(b) = (c) Let B be an intuitionistic fuzzy closed set in (Y, S) and let z, ; be an intuitionistic
fuzzy point in X, such that f(z,,) € B. Then z,, € f~!(B). By hypothesis f~!(B) is a GIF
open setin (X,T) and A C f~'(B). This implies f(A) C f(f~'(B)) C B.

(¢) = (a) Let B be an intuitionistic fuzzy closed setin (Y, .S) and let x,. ; be an intuitionistic fuzzy
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point in X, such that f(z,) € B. Thenz,; € f~*(B). By hypothesis there exists a GIF open set
A of (X,T), such that z;,, € A and f(A) C B. This implies z,., € A C f~!(f(A4)) C f~1(B).
Since A is GIF open, A = [FGint(A) C IFGint(f~(B)). Therefore x, ; € [FGint(f~(B)),
fHB) = U, ep1(m)(@rs) C IFGint(f~1(B) C f~'(B). Hence f~(B) is a GIF open set in
(X, T). Thus f is GIF contra continuous mapping.

Definition: 3.4. Ler (X,T) and (Y, S) be any intuitionistic fuzzy topological spaces. Let f :
(X,T) — (Y,S) be amapping. The graph g : X — X X Y of f is defined by g(z) = (z, f(z)),
Vr e X.

Proposition: 3.13. Let (X, 7) and (Y, .S) be any two intuitionistic fuzzy topological spaces. Let

f (X, T)— (Y, S) be any mapping. If the graph g : X — X x Y of f is GIF contra continuous

then f is also GIF contra continuous.

Proof. Let A be an intuitionistic fuzzy open setin (Y, S). By definition f~1(A4) = 1. f~'(A) =
g 1(1.x A). Since g is GIF contra continuous, g~ (1. x A) is GIF closed in (X, T'). Now f~1(A)

is a GIF closed set in (X, 7"). Thus f is GIF contra continuous.

Proposition: 3.14. Let (X, 7)) and (Y, .S) be any two intuitionistic fuzzy topological spaces. Let
f (X, T) — (Y, S) be any mapping. If the graph g : X — X x Y of f is strongly GIF contra
continuous then f is also strongly GIF contra continuous.

Proof. Let A be an GIF open set in (Y, S). By definition f~1(A) = 1. f'(4) = ¢ ' (1. x
A). Since g is strongly GIF contra continuous, g~'(1. x A) is intuitionistic fuzzy closed in
(X,T). Now f~!(A) is a intuitionistic fuzzy closed set in (X, T'). Thus f is strongly GIF contra
continuous.

Proposition: 3.15. Let (X, 7T') and (Y, .S) be any two intuitionistic fuzzy topological spaces. Let
f:(X,T) — (Y,S) be any mapping. If the graph g : X — X x Y of f is GIF contra irresolute
then f is also GIF contra irresolute.

Proof. Let A be an GIF open setin (Y, .5). By definition f 1 (A) = 1. f~1(4) = g (1. x A).
Since g is GIF contra irresolute, g~ ! (1. x A) is GIF closed in (X, T'). Now f~!(A) is a GIF closed
setin (X, T"). Thus f is GIF contra irresolute.

4 Generalized intuitionistic fuzzy compact spaces,
Generalized intuitionistic fuzzy S-closed,
Generalized intuitionistic fuzzy almost compact spaces
and Generalized intuitionistic fuzzy convergent

Definition: 4.1. Let (X, T) be an intuitionistic fuzzy topological space. If a family
{<x7:uGi75Gi> NS J}

of GIF open sets in (X, T) satisfies the condition | J{(x, pici, dci) @ € J} = 1. then it is called
a GIF open cover of (X, T).
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Definition: 4.2. A finite subfamily of a GIF open cover {{x, ic;, dci) : © € J} of (X, T)which is
also a GIF open cover of (X, T) is called a finite subcover of {(x, i, dci) 1 € J}.

Definition: 4.3. An intuitionistic fuzzy topological space (X, T) is called GIF compact iff every
GIF open cover of (X, T) has a finite subcover.

Proposition: 4.1. Let (X,7) and (Y, S) be any two intuitionistic fuzzy topological spaces and
f:(X,T) — (Y,S) be GIF contra continuous surjection. If (X, T) is GIF compact then so is
(v.5)

Proof. Let G; = {(y, pigi, dgi) : @ € J} be an intuitionistic fuzzy closed in (Y, .S). 1 — G, be an
intuitionistic fuzzy open coverin (Y, S) with J{(1—y, 1 —pgi, 1 =dgi) i € J} = ;e 1-Gi =
1... Since f is GIF contra continuous, f~!(G;)={(z, ps- 1((;1 df-1(qiy) @ € J} is GIF open cover
of (X,T). Now ., f1(G:)) = f"HU,e;Gi) = 1. Since (X, T) is GIF compact, there
exists a finite subcover Jy C J such that |, f~'(Gi) = 1~. Hence f(U,c,, [~ (G)) = 1.,
I (Uies (Gi) = Uiey,(1 = Gi) = 1., That is, UieJo(l — G;) = 1.. Therefore (Y, S) is
intuitionistic fuzzy compact.

Definition: 4.4. (i) An intuitionistic fuzzy set A of intuitionistic fuzzy topological space X is
called a GIF regular closed set if [FGcl(IFGint(A)) = A.

Equivalently An intuitionistic fuzzy set A of intuitionistic fuzzy topological space X is called
a GIF regular open set if [ FGint(IFGcl(A)) = A.

(ii) An intuitionistic fuzzy topological space (X,T) is called an intuitionistic fuzzy S-closed
space if each intuitionistic fuzzy regular closed cover of X has a finite subcover for X.

(iii) An intuitionistic fuzzy topological space (X, T) is called a GIF S-closed space if each GIF
regular closed cover of X has a finite subcover for X.

(iv) An intuitionistic fuzzy topological space (X,T) is called a strongly intuitionistic fuzzy S-
closed space if each intuitionistic fuzzy closed cover of X has a finite subcover for X.

(v) An intuitionistic fuzzy topological space (X, T) is called a strongly GIF S-closed space if
each GIF closed cover of X has a finite subcover for X.

Proposition: 4.2. Every strongly GIF S-closed space of (X, T') is GIF S-closed.

Proof. Let (X,T') be strongly GIF S-closed space and let | J,. ;(G;) = 1.. Where {G}ic;is a
family of GIF regular closed sets in (X, T"). Since every GIF regular closed is a GIF closed set,
Uie,(Gi) = 1. and (X, T) is strongly GIF S-closed implies that there exists a finite subfamily
{Gi}iesca» such that ;. ; (G;) = 1. Here the finite cover of X by GIF regular closed sets has
a finite subcover. Therefore (X, T") is GIF S-closed.

Proposition: 4.3. Let (X,7") and (Y, .S) be any two intuitionistic fuzzy topological spaces and
let f: (X,T) — (Y,S) be GIF contra continuous function. If (X, T) is strongly GIF S-closed
space then (Y, S) is intuitionistic fuzzy compact.

Proof. LetG; = {(y, ¢, (y), ¢, (y)) : i € J} be intuitionistic fuzzy open cover of (Y, .S) and let
U,c;(G:) = 1. Since f is GIF contra continuous, f~(G;) = {(z, pty-1(G,)(2), 64-1(;) ()} is
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GIF closed cover of (X, T) and ., f~'(G:) = f~'(U,c;(Gi)) = 1. Since (X, T') is strongly
GIF S-closed , there exists a finite subcover Jo C .J, such that J,., f~'(G;) = 1.. Hence
fWUies F7HG) = [N Uies (Gi)) = Uieys, (Gi) = 1. Therefore (Y, .S) is intuitionistic
fuzzy compact.

Proposition: 4.4. Let (X,7) and (Y, S) be any two intuitionistic fuzzy topological spaces and
let f: (X,T) — (Y, S5) be Strongly GIF contra continuous function. If (X, 7T’) is intuitionistic
fuzzy compact space then (Y, .S) is GIF S-closed.

Proof. Let G; = {(y,uc,(v),0¢,(y)) : i € J} be GIF regular closed cover of (Y,S). Ev-
ery GIF regular closed set is GIF closed set, let | J,.;(G;) = 1.. Since f is strongly GIF
contra continuous, f~'(G;) = {(z, ps-1(G,) (), 04-1(;)(x))} is intuitionistic fuzzy open cover
of (X,T) and U,.; f1(Gi)) = [H(Uie;(Gi)) = 1.. Since (X,T) is intuitionistic fuzzy
compact space, there exists a finite subcover .J, C J, such that | J,. o f~YG;) = 1.. Hence
fWUies, £7(Go) = ff Y Uics (Gi) = Uie,, (Gi) = 1. Therefore (Y, S) is GIF S-closed.

Proposition: 4.5. Let (X,7) and (Y, S) be any two intuitionistic fuzzy topological spaces and
let f: (X,T) — (Y,S) be GIF contra irresolute. If (X, 7") is GIF compact space then (Y, 5) is
strongly GIF S-closed.

Proof. Let G; = {(v, ic,(y), ¢, (y)) : i € J} be GIF closed cover of (Y, S) and let | J, ,(G;) =
L. Since f is GIF contra irresolute, f~'(G;) = {(x, ptp-1(q;)(2), 04-1(c,)(x))} is GIF open cover
of (X,T)and ., f71(G:) = f"1(U,cs(Gs)) = 1. Since (X, T') is GIF compact space , there
exists a finite subcover .Jy C J, such that | J,., f~'(Gi) = 1.. Hence f(U,c, f'(Gi)) =
7 (Uies, (G9) = Uiey, (Gi) = 1. Therefore (Y, .5) is strongly GIF S-closed.

Definition: 4.5. An intuitionistic fuzzy topological space X is called almost compact space if each
intuitionistic fuzzy open cover of X has finite subcover, the intuitionistic fuzzy closure of whose
members cover X.

Definition: 4.6. An intuitionistic fuzzy topological space X is called GIF almost compact space

if each GIF open cover of X has finite subcover, the GIF closure of whose members cover X.

Proposition: 4.6. Let (X,T) and (Y, S) be any two intuitionistic fuzzy topological spaces and

let f : (X, T) — (Y,S) be GIF contra irresolute and onto mapping. If (X, T) is GIF compact
space then (Y, S) is GIF almost compact.

Proof. Let G; = {(y,uc,(y),0¢,(y)) : i € J} be GIF open cover of (Y,S). Then 1. =
Uics Gi € Uie,(IFGcl(G,)). Since f is GIF contra irresolute, f~'(IFGcl(G;)) is GIF open
cover of (X,T) and ., [~ (IFGcl(G;)) = 1.. Since (X, T) is GIF compact, there exists a fi-

nite subcover Jo C J, such that\J, ; f~ (IFGcl(G;)) = 1. Hence 1. = f(U;c,, [ (TFGCl(G))))
= [ N Uies, TFGCl(Gy))) = Use,, (IFGCl(G;). Therefore (Y, S) is GIF almost compact.

Definition: 4.7. (i) A nonempty family F of GIF open sets on (X, T)) is said to be a GIF filter
if

(1) 0. ¢F
(2) IfA,BEFthen ANB € F
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(3) fAc Fand A C Bthen B € F
(ii) A nonempty family B of GIF open sets on I is said to be a GIF filter base if

(1) 0. ¢ B
(2) If By, By € B then B3 C By N By for some Bs € B

(iii) A GIF filter I is called GIF convergent to a intuitionistic fuzzy point x, s of a intuitionistic
fuzzy topological space (X, T) if for each GIF open set A of (X, T) containing x, s, there
exists a intuitionistic fuzzy set B € F such that B C A.

(iv) A intuitionistic fuzzy filter ¥ is said to be intuitionistic fuzzy C-convergent to a intuitionistic
fuzzy point x, s of a intuitionistic fuzzy topological space (X, T) if for each intuitionistic
fuzzy closed set A of (X, T') containing x,, there exists a intuitionistic fuzzy set B € F
such that B C A.

Proposition: 4.7. Let (X,7') and (Y, .S) be any two intuitionistic fuzzy topological spaces. A
mapping f : (X,T) — (Y, S) is GIF contra continuous. If for each intuitionistic fuzzy point x,
and each GIF filter F in (X, T") is GIF convergent to z, ; then intuitionistic fuzzy filter f(F) is
intuitionistic fuzzy C-convergent to f(z, ).

Proof. Let z, = (z,z,,z;) be a intuitionistic fuzzy point and I be any GIF filter in (X, T') is
GIF convergent to x, ;. Since f is GIF contra continuous mapping, for each intuitionistic fuzzy
closed set A containing f(x, ), there exists a GIF open set B of (X, T") containing z, ,, such that
f(B) C A. Since F is GIF convergent to z, 4, there exists intuitionistic fuzzy set C' € F such that
C' C B. Then f(C) C f(B) C A. Thatis f(C') C A. Hence the intuitionistic fuzzy filter f(IF)
is intuitionistic fuzzy C-convergent to f(x, s).
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