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Abstract

The aim of this paper is to introduce three new classes of maps called T *- intuitionistic gc-irresolute

map,strongly intuitionistic generalized continuous maps and perfectly intuitionistic generalized continuous maps
in intuitionistic topological spaces and study some of their properties and relations among them . And T it is

topology defined by T* = {U: Icl*(D) = (U)}.

Key words: T “-intuitionistic gC-irresolute maps,strongly T *-intuitionistic generalized continuous maps |,

perfectly T *-intuitionistic generalized continuous maps in intuitionistic topological spaces .

Introduction

Generalization of the concept of generalized closed
sets is given by Levin, N.[5] . Dunham, W. [2]
introduced generalized closure operator ¢l*and
defined a topology called T “-topology. Pushpalatha,
A. Eswaran, S. and Rajar, P.[9] introduced and
investigated T “-generalized-closed sets. Eswaran, S.
and Pushpalatha,A. [3]studied and introduced T*-
generalized-continuous maps in a topological spaces.
Gananambal,Y.[4] studied generalized-closed sets in
topological spaces .

Pushpalatha, A. and Eswaran, S . [8] introduced T *-
generalized-closed sets,T *- generalized-continuous
maps, perfectly generalized-continuous maps and
strongly generalized-continuous maps respectively.
Raouf, G. A. [10] studied intuitionistic generalized-
closed sets and some kinds in intuitionistic
topological space.

In this paper, we introduce three new classes of maps
between intuitionistic topological spaces (IT.S)
namely T *- intuitionistic gc-irresolute maps, strongly
T *-intuitionistic g-continuous maps and perfectly T *-
intuitionistic g-continuous maps and study their
properties. Throughout this paper(X,T*) and (¥, T)
(or simply X and¥) represent non-empty intuitionistic
topological spaces (ITS) on which no separation
axioms are assumed,unless otherwise mentioned. Let
A be an IS in (X,T*) , we denote the closure of A
(respectively the generalized closure operator is
defined by the intersection of all Ig-closed contining
A, and A° represent closure of A and complement

of A to an intuitionistic topological spaces (IT'S) on
T* by cl (A) (respectively cl’ (A)).
Preliminaries

We recall the following definitions which are needed
in our work

Let X be a non-empty set, and let A and B be IS
having the form A =(x, Ay, 4,); B ={(x,B,B,)
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respectively. Furthermore, let {A;:i €I} be an
arbitrary family of IS inX, where 4; = (x,4,,4,(%),
then :

1) B—(x.0,X); X = (x,X,0).

2) ASCB,iff A, € By and A, 2 B;.

3) The complement of A is denoted by A and defined
by i‘i = (X AZ,A1).

4) va;= LAY nA N4 = a0 A ua™)[5]. Let
X and Y be two non-empty sets and f: X = Ybe a
function. If B = (y, By, B,)is IS in Y,then the pre
image of B under f denoted by f~*(B) is IS in X
defined byf=1(B) = (x, f~1(B,). f (B )[1]. An
intuitionistic topology (IT, for short) on a non-empty
set X, is a family T of IS in X containing @, ¥ and

closed wunder arbitrary unions and finitely
intersections. The pair(X,T) is called an intuitionistic

topological space (ITS, for short) [1] . A subset A of

intuitionistic topological spaces (ITS, for short)
(X,T) is said to be generalized closed (g-closed) in

X if Ic1(A) € U whenever A S Uand U is I open in
X. A subset A is called generalized open (g-open) in
X if its complement A° is g-closed [5]. For the
subset A of ITS (X, T), the intuitionistic generalized
closure operator I¢I* is defined by the intersection of
all ] g-closed sets containing A[2] .

A subset A of ITS (X,T), the topology T* is defined
byT* = {U:1d*({l) = (7)) [2]. A subset A of ITS (X,T) is
called T *-generalized-closed sets (T*-Ig-closed) if
cl*(A) © U whenever A € Uand U is T *-I-open in
X. The complement of T *-I generalized-closed set is
called the T *-I generalized-open set (T *-Ig-open)
[9]1. A collection {A;:i €I} of g-open sets in a
topological space (X,T) is called a I g-open cover of
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a subset B if BCcU{Agzi€I} [2. A map
f: (X,T) = (¥,7) is called continuous if f~2(V) is
I-closed (or I-open) in X for every y I-closed set (or
I-openset) Vin Y [10] . Amap f: (X, T) = (Y,7) is
called generalized continuous (Ig-continuous) if
f~1(V) is Ig-closed in X for every I-closed set in ¥
[10]. A map f:(X,T) — (V,7) is said to be gec-
irresolute if £ (V) is Ig-closed in X for every Ig-
closed setin ¥ [7). A map f: (X,T) = (Y,7) is said
to be strongly generalized-continuous (strongly Ig-
continuous) if £=1(V) is fopen set in X for every /g-
opensetin Y [10]. A map f: (X,T) = (¥,7) is said
to be perfectly generalized-continuous (perfectly Ig-
continuous) if £=1(V) is both Jopen and I-closed set
in X for every I g-open set in Y[8].

A map f:(X,T) = (¥,7)is called T *-generalized
continuous (T *-Jg-continuous) if F=1(y) is T*-Ig-
closed set in X for every I g-closed set in ¥ [9] .
Proposition 2.1 [9]

Every I-closed set in X is T*-Ig-closed

Proof
Let A be an Iclosed set in X. Let A € U where U is

any T"-Topen set in X. Since A is an Iclosed then
Icl(A)=A = U but Icl*(A) S Ici(A) Thus, we
have Icl*(A) € U whenever A € U. Therefore, 4 is
T*.] g-closed .

Proposition 2.2 |9]

Every I g-closed set is T *-I g-closed .

Proof
Let A be Ig-closed set in X. Let A © U where U is

T*-Iopen in X. Then Icl(A) < U, since 4 is Ig-
closed, Icl*(A) € Ici(A). Therefore, Icl*(A) S U.
Hence A is T*-Ig-closed .

T"-intuitionistic gc - irresolute maps in
intuitionistic topological spaces

In this section, we introduce a new class of map
called T*- intuitionistic ge- irresolute (T*-Igc-
irresolute) maps . which is included in the class of
T*- intuitionistic g-continuous (T *-I g-continuous)
maps . We investigate some basic properties also.
Definition 3.1

A map f:(X,T) = (¥,7), where (X,T) and (Y, 7)

are ITS is called T*-Igc-irresolute if the inverse
image of every T *-Ig-closed set in Y is T *-I g-closed
setin X.

Theorem 3.2
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The space (X,T) and (Y, T) are T "] g¢-irresolute if

and only if the inverse image of every T *-I g-open set
in ¥ is T*-Ig-open in X.

Proof

Assume that f is T*-Igc-irresolute. Let A be any T*-

Ig-open set in Y. Then A€ is T*-Ig-closed set in Y.
Since f is T*-Igc-irresolute, f~1(A°) is T*Ig-
closed set in X. But f *(4°)=(f *(4))° so
f~1(A) is T*-Ig-open set in X. Hence the inverse
image of every T*-Ig-open set in ¥ is T *-Ig-open
setin X.

Assume that the inverse image of every T *-Ig-open
set in ¥ is T *-J g-open set in X. Let A be any T*-Ig-
closed set in Y. Then A® is T *-Jg-open set in Y.
Then f-1(4¢) is T*Ig-open set in X. But
FHA%) = (f~1(A)¢€ so f-1(A) is T*-Ig-closed
set in X, Therefore, f is T *-Igc-irresolute .

Theorem 3.3

A map f: X =Y is T*- Igc-irresolute if and only if
itis T*-Ig-continuous .

Proof

Since f is T*-Igc-irresolute. Let V be any [ g-closed

set in Y. By proposition 2.2, V is T*-Ig-closed set in
Y. Since f is T *-Igc-irresolute, then f~1(V)is T*-
Ig-closed in X. Therefore, f is T *-I g-continuous.
Since f is T"-Ig-continuous. Let V' be any Ig-
closed set in Y. By properties 2.2, V' is T*-Ig-closed
set in Y. f is T*-Ig-continuous, then f=1(V)is T*-
Ig-closed set in X. Therefore, f is T *-Igc-irresolute.

Proposition 3.4
Let X,Y and Z are an intuitionistic topological spaces

. For any T*-Igc-irresolute map f: X = Yand any
T*-lg-continuous mapg: Y = Z, the composition
ge f:X = Zis T*-Ig-continuous .

Proof

Let V be any Ig-closed set in Z. Since g is T *-Ig-

continuous, g~ (V) is T*-Ig-closed set in ¥. Since
f is T*-Igc-irresolute, £~1(g=1(v)) is T*-I g-closed
set in X. But £~1(g=2(¥)) = (g < f)~2(V). Therefore,
g e fis T *-Ig-continuous.

Proposition 3.5
If f:X—=Y from intuitionistic topological space

(X,T*) into intuitionistic topological space (¥, 7*) is
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bijective, I g-open and T *-Ig-continuous then f is
T*-1 gc-irresolute .

Proof
Let V be any T*-Ig-closed setin ¥. Let f~1(V) g U
where V' is Ig-open set in X. Therefore, V € f(U)
holds .
Since f(U) is Ig-open and V is T *-Ig-closed set in
Y, amcrw) holds and hencer—1(ci(V))  U.

Since f is T*-Ig-continuous and ¢l(V) is Ig-closed
set in Y. a(F-(aon) v and so ci(f-1(¥)) € U.
Therefore, f=1(V) is T *-Ig-closed set in X. Hence f
is T*-Igc-irresolute.

Strongly T~ intuitionistic g- continuous maps
an intuitionistic topological spaces

Levine, N. [5] introduced and investigated strongly /
and Jg-continuous  in

continuous strongly

intuitionistic topological spaces respectively.

In this section we introduce anew kind of amap forms
of intuitionistic continuous maps an intuitionistic
topological spaces namely strongly T *- intuitionistic
g — continuous (T *-/g-continuous) maps and related
to other kind of maps which are defined in this work

i)eﬁnition 4.1

A map f: (X,T) = (Y,7), where (X,T) and (Y, 7)
are ITS is called strongly T*- intuitionistic g -
continuous if the inverse image of every T*-Ig-open
set (or T*-Ig-closed set) in Y is Ig-open (or Ig-
closed) in X.

Proposition 4.2
If a map j: X = ¥ from an intuitionistic topological

space (X,T*) into an intuitionistic topological space
(Y, 1) is strongly T*-Ig-continuous then it is T*-
I g-continuous .

Proof

Since f is strongly T *-Ig-continuous. Let A be any
Ig-closed set in Y. By proposition 2.2, A is T*Ig-
closed set in Y. Since f is strongly T*-Ig-
continuous, f~1(A) is Ig-closed in X. Therefore, f
is T*-Ig-continuous .

The converse of the above proposition need not be
true as the following example shows.
Example 4.3

Let X = {1,2,3};T = {§,%, A, B} whereA = (x,{2},{13))
andB = (x,{2},0).Let ¥ ={a,b,c};r = {B,7,C}
where C = (y,{a},®). Define a mapping f: X =Y
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by f(2) =a,f(3)=b and f(1) =c. Then f is
T=.Ig-continuous. But f is not strongly T*-Ig-
continuous, since D = (y,{a}{b,c}) is T*Ig-
closed set in ¥, A= f~1(D) = (x, {2},{1,3}) is not
g-closed set in X.

Theorem 4.4

A mapping f:X — ¥ from an intuitionistic
topological space (X, T *) into an intuitionistic
topological space (¥, T*) is strongly T*-Ig-
continuous if and only if the inverse image of every
T*.1g-closed set in Y is I g-closed in X.

Proof
Since f is strongly T*-Ig-continuous. Let ¥ be any

T*.]g-closed set in Y. Then V¢ is T*-I g-open set in
Y. Since f is strongly T *-Ig-continuous, £=1(V¢) is
Ig-open in X. But f-1(ye)=(7-1(1))° and so
f~1(V) is Ig-closed set in X.

Conversely
Since the inverse image of every T *-Ig-closed set in

Y is Ig-closed set in X. Let A be any T *-I g-open set
in Y. Then A® is T*Ig-closed set in ¥. Then
f71(A°) is Ig-closed set in X. Butg-1(4¢) = (£ (4))’
so f (A) is Ig-open set in X. Therefore, f is
strongly T *-Ig-continuous .

Proposition 4.5

If a mapping f: X =Y is strongly T *-Ig-continuous
and a mapping g:¥ = Z is T*-Ig-continuous then
the composition g e f: X = Z is T *-I g-continuous.

Proof
Let A be any Ig-closed set in Z. Since g is T *-Ig-

continuous, g=1(4)is T*-Ig-closed set in Y. Since f
is strongly T*-Igc-continuous, £-1(g=1(4)) is T*-
Ig-closed set in X .By proposition 2.2. So
Y (g~(4) T*-Ig-closed But
F~1(g72(4) = (g o) ~1(A). Therefore, g e f is T*-

I g-continuous .

is set.

Proposition 4.6

If mapping f:X =Y from an intuitionistic
topological space (X,T*) into an intuitionistic
topological space (¥,7*) is / continuous then it is
strongly T *-Ig-continuous but not conversely .

Proof

Since f is I continuous. Let A be any I-closed set in
Y, then £~1(4) is I-closed set in X. By proposition

2.2, Ais T*-Ig-closed. Since every I-closed set is
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Ig-closed then f~1(A) is Ig-closed. Hence f is
strongly T *-I g-continuous .

The Converse of the above proposition need not be
true as seen from the following example .

Example 4.7
Let X = {a, b, ¢} T = {§,%,4,B)} whered = ix,{a},{b,c})

andB = (x.{b,cl.{aDLet y¥={123}7r=(67 D}
where € = (y, {1},{2,3});D = (y, {1},@). Define a
mapping f:X-=Y by fla)=f()=1
f(b) = 2. We can see that f is strongly T*-Ig-
continuous. We can see also that f is not continuous,
since € = (y,{2,3},{1}) is closed set in ¥ then
fFUE) = (x,{b},{a, c}) is not closed set in X.

Proposition 4.8
If a mapping fiX =Y from an intuitionistic

and

topological space (X,T*) into an intuitionistic
topological space (¥, 7*) is /g-continuous then it is
strongly T *-I g-continuous .

Proof
Let f: X = Y be Ig-continuous .

Let A be I closed set in Y. Since f is Ig-continuous ,
then f_l(A) is Ig-closed set in X.By proposition 2.2

, Ais T*-Ig-closed set in Y. Therefore f is strongly
T*-I g-continuous .

The converse of the proposition need not be true as
the following example shows.
Example 4.9

Let X = (1,23} T = {8, %, 4,8) where4 = (x,{1}.{23})
and B = (x,{1},0). Let ¥ ={a,b,c};r = (8,7,C, D}
where C = (y,{a},{b,c}) and D = (y,{b,c}, {a}).
Define a mapping f:X =Y by f(1) = f(3)=a
and f(2) = b. Then f is strongly T *-Ig-continuous.
Since for the T*-Ig-closed set E = (y,{b},® in Y,
is f~YE) = (x,{2},0) is Jg-closed set in X. But f
is not I g-continuous, because E is not closed set in
i

Proposition 4.10
If a map f: X = Y from an intuitionistic topological

space (X,T*) into an intuitionistic topological space
(Y, %) is strongly T*-Ig-continuous then it is T*-
I gc-irresolute but not conversely.

Proof
Let f is strongly T *-I g-continuous map. Let A be a

T*-1g-closed set in Y, then f~1(A) is 4g-closed in
X. By proposition 2.2, f~1(A4) is T *-I g-closed set in
X. Therefore, f is T *-Igc —irresolute .
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The Converse of the above proposition need not be
true as seen from the following example .
Example 4.11

Let X = {1,2,3);T = {8, %, A, B) whered = (x,{3},{1,2})
and B =(x,{3},0). Let y={a,b,c};r= {(8.7.c)
where C = {y, {b},0). Define a mapping f:X =Y
by f(3)=b;f(2)=a and f(1) =c¢. Then f is
T*-lgc-irresolute. But f is not strongly T*-Ig-
continuous, since C is T*Ig-closed closed in ¥,
B = f~1(C) = (x,{3}, @) is not I g-closed in X.
Perfectly T*- intuitionistic g -continuous maps
an intuitionistic topological spaces

In this section, we introduce a new kind of maps
called perfectly T*- intuitionistic g- continuous

(perfectly T *-I g-continuous) maps and related of
other kind of maps which are defined in this work.
Definition 5.1

A map f: (X,T) = (¥,7), where (X,T) and (¥, 1)
are ITS is called perfectly T *-Ig-continuous if the
inverse image of every T*-Ig-closed set in ¥ is both
1g-open and I g-closed in X.

Proposition 5.2

If amap fi: X =Y from an intuitionistic topological
space (X,T*) into an intuitionistic topological space
(Y,T%) is perfectly T*-Ig-continuous then it is
strongly T *-I g-continuous but not converse.

Proof

Since f is perfectly T *-Ig-continuous. Let V be any
T*-Ig-closed set in Y, then f~1(V) is Ig-closed in
X. Therefore, f is strongly T *-Ig-continuous .

The Converse of the above proposition need not be
true as seen from the following example shows.
Example 5.3

Recall example 4.9. It is clear that f is strongly T*-

1 g-continuous, but not perfectly T *-I g-continuous.

Theorem 5.4
A map f:X =Y from an intuitionistic topological

space (X,T*) into an intuitionistic topological space
(¥, t*) is perfectly T*-Ig-continuous if and only if
the inverse image of every T *-I g-closed set in Y is
both I g-open and [ g-closed in X.

Proof
Since f is perfectly T “-Ig-continuous. Let V be any

T*-Ig-closed set in ¥. Then F=1(y¢) is both Ig-
open and Jg-closed in X. But g-1(ye) = (£-1())’ so
f~1(V) is both I g-open and Ig-closed in X.
Conversely
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Since the inverse image of every T *-Ig-closed set in
Y is both Ig-open and I g-closed in X. Let A be any
T*.1g-open set in ¥. Then A€ is T *-Ig-closed set in
Y, by assumption,£-1(4¢) = (7-1(4))" and so f ~1(A)
is both Ig-open and Ig-closed in X. Therefore, f is
perfectly T *-Ig-continuous .

Proposition 5.5
If a map f: X = Y from an intuitionistic topological

space (X,T*) into an intuitionistic topological space
(Y, t*) is perfectly T*-Ig-continuous then it is T*-

I gc-irresolute, but not conversely .
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