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intuitionistic generalized closed sets and T

The aim of this paper is to introduce a new class of sets called T

i

- intuitionistic generalized open sets in

pot: intuitionistic topological spaces and study some of their properties.And it is
Feywords: topology defined by T*={U:1cl(U) = (Ej}. This paper had been generalized of

- intuitionistic generalized closed

®
Pushpalatha, A. Eswaran, S. and Rajar, P. (2009) " T generalized closed sets in

sets in intuitionistic topological spaces,

# topological spaces ".

- intuitionistic generalized open sets
in intuitionistic topological spaces.

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 4 and
complement of A to an intuitionistic topological
spaces (ITS) on T* by cl” (A))
Il . PRELIMINARIES
We recall the following definitions which are
needed in our work
e Let X be a non-empty set, and let A and E be IS
having the form A = {(x, 41, 4,); B ={x,By,B;)
respectively. Furthermore, let {4;:i €I} be an
arbitrary  family of IS in X, where
A, = (x, 4,9 4,'D), then:
1) B=(x,0X) ;% ={(xX0).
2) ACB,iffAy €EByand A; 2 B,.
3) The complement of 4 is denoted by A and
defined by A = (x, A5,44).
VA= UAY A 04 =@ ua) 2l An
intuitionistic topology (IT, for short) on a non-
empty set X, is a family T of IS in X containing
3, X and closed under arbitrary unions and finitely
The pair (X,T) is
intuitionistic topological space (ITS, for short) [3].
A subset A of intuitionistic topological spaces (ITS,

intersections. called an

for short) (X, T) is said to be generalized closed
(gr-closed) if I €l(A) = U whenever A< Uand U
is 1-open in X [7]. A subset A of ITS (X, T} is said

158

I . Introduction

The concept of generalized closed set is given by
Levine, N. [7] using generalized closed sets. Dunham,
W. [4] introduced the concept of the closure operator cl”
and a new topology T* and studied some of their

properties. Bhattacharyya, P. and Lahiri, B.K. [1]. Maki,
H. Devi, R. and Balachandran, K. [9], Dontchev, J. and
Maki, H. [5], Gnanambal, Y. [6] studied generalized
semi-closed sets, semi generalized-closed sets,
generalized semipre-closed sets, presemi generalized-
closed sets, generalized presemi-closed sets, pre-closed
sets, semipre-closed sets and presemi-closed sets
respectively. Raouf, G. A. [12] studied intuitionistic
generalized closed sets and some kinds in intuitionistic
topological spaces. In this paper, we obtain a new
generalization of closed sets in the weaker intuitionistic
topological space (X, T*).
Throughout this paper X denotes intuitionistic

topological space on which no separation axioms are
assumed unless otherwise explicitly stated For a subset
A of an intuitionistic  topologiacal  space
(ITS) X, 1 int(A),I cl(A),

cl* (A),Iscl(A),I spel(A), Ipscl(A) the
intuitionistic interior, intuitionistic closure,
intuitionistic  closure*, intuitionistic semi-closure,
intuitionistic semipre-closure, intuitionistic presemi-
closure, and complement of A respectively.We denote

denote
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®
1. T Intuitionistic Generalized Closed Sets in

Intuitionistic Topological Spaces.
In this section, we introduce the concept of T*-

intutionistic generalized closed sets in intuitionistic
topological spaces.
Proposition 3.1 Let (X, T) be ITS and let A be IS in

Xthen T*={U:1cl*(U)=(U)} is
topology on X.
Proof 1. @ € T* since I cl*(X)=X.Moreover X € T*
since I cl* (@) =@
=~ Therefore @,X € T,
2.LetA,BE T and let A,B S Uwhere Uisany T*-
I opensetin Xand AU B < Uthen
Ic'(AUB) =1 (A)nIc(B)S1c(ANB)=ANBto
provethat I cI*(AU B) = (AU E)
(AUB)SIc'(AUB) S cl*(A)nc*(B)=(AUB)
~ Therefore AUB € T",
3. Let A, BE T and AUB € Uwhere Uis any T*I
open setin X, then
Icd*(AnNB) =Ic*(A)ulc(B)= cI*(AUE)=ANEBE
~ Therefore ANB & T*,

Now, we are ready to give a definition of T*-

topology
Definition 3.2 [11] A subset A of ITS(X, T), the

topology T is defined by T* = {U: 1 cl*(U) = U}.

Definition 3.3 A subset A of ITS (X, T) is called T*-
intuitionistic generalized-closed sets (T *-l1g-closed) if
Icl"(A) S U whenever AS U and U is T™I open.

The complement of T “-generalized-closed set is called

intuitionistic

the T *-generalized open set (T *-1g-open).
Proposition 3.4 Every | closed set in X is T*Ig-

closed.
Proof Let A be an | closed set in X. Let A & U where

Uis any T*-1 open set in X. Since A is an I closed then
Icl(A)=ACSU but Icl"(A) S 1cl(A). Thus, we
have Icl*(A)SU whenever ASU .

Ais T*-Ig-closed.

Therefore

The converse of the above proposition need not be
true as the following example shows.
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to be
Iscl(A) = U whenever AS U and U is | semi-
A subset A of ITS(X, T) is said to
be generalized (gs-closed) if
I scl(A) € U whenever A = U and U is I-open in
X [12]. A subset A of ITS(X, T) is said to be
presemi  generalized-closed  (psg-closed) if
I pscl(A) © Uwhenever A= Uand U is I-open in
X [9] A subset A of ITS(X, T) is said to be
generalized  presemi-closed  (gps-closed) if
Ipscl(A) S U whenever ASU and U is |
A subset A of ITS(X, T)
is said to be generalized semipre-closed (gsp-
closed) if I spel(A) = U whenever AS U and U
is 1-open in X [6]. A subset A of ITS(X, T) is said
to be presemi-closed (ps-closed) if
1cl(Tint(Icl(A))) S A [1]. A subset A of

semi generalized-closed (sg-closed) if

open in X [1].
semi-closed

preseme-open in X [12].

ITS(X,T) is said to be pre-closed (p-closed) if
Icl(Iint(A)) S A [6]. AsubsetA of ITS (X, T)
is said to be semi-closed if I int(I cl(A)) < A [6].
A subset A of ITS(X, T) is said to be semipre-
closed if Tint(Icl(Tint(A)))SA [1] . The
complement of the above mentioned sets are called
their I-open sets, g-closed sets, sg-closed sets , gs-

closed sets , psg-closed sets ,gps-closed sets, gsp-

closed sets, ps-closed sets, p-closed sets ,s-closed
sets, sp- closed sets respectively. For the subset A

of ITS (X, T), the intuitionistic generalized closure
operator I cl® is defined by the intersection of all
I g-closed sets containing A [4]. For the subset A
of ITS (X, T), the semi-closure of A(I scl(A)) is

defined as the intersection of all | semi-closed sets
containing A [6]. For the subset A of ITS (X, T),

the semipre-closure of A[I spcl(ﬁ]) is defined as

the intersection of all | semipre-closed sets
containing A [5]. For the subset A of ITS (X, T),

the presemi-closure of A[I pscl(ﬁ]) is defined as

the intersection of all |
containing A [1].

presemi-closed sets
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(3,@, {b, c}}. then A is I sp-closed set,
since I int (T cl(1 int(A)))

and o, =
= Alis subset of A. But A
is not T *-1g-closed, since for all T*-I open set in X are
A,Cand
a, Icl* (A) =a, €A Cora,.
The next example gives a T *-1g-closed set, which
is not I sp-closed set.
Example 3.10 Let X = {a,b,c};; T =

= (x,{a},{b,c}).
spoX=TuU {B, CDEFRHLLKLDMNFP, Q},
Where

{8,%, A} where

= (x{a, 0 = bofa), o) D=} (el E={nfarc) 0 F=
{ }{b} =% (a0}, 0 H=(x .01 = (s [c} 0) ] = (0, (o) K=
(s, {b}; L [b} (el M= 0,4l N = b e ol P=ufbich0)
and Q = (x,{a, b}, {c}). Ais T"1g-closed, since for

all T*-1 open set in X that contain A are B, C and D
then I cl*(A) = A issubset of B, C and D. But A is
not I sp-closed.

Example 3.11 Recall example 3.7 we can get the
following that T *-1g-closed set, but not | presemi-

closed. psoX =TU {Z;,Z,} LetZ; = {x,{a}, {b}}
is T*-1g-closed. Since for all T *-1 open set in X is

A, Z. and Z, then I cl*(Z,) = Z, are subset of A, Z,
or Z;. But Z, is not I ps-closed.

We show in this example that | presemi-closed set,
need not be T *-1g-closed.

Example 3.12 Let X = {a,b,c}; T = {6, A, B}
{X, {ﬂ‘}r EI} and B = {X,{ﬂ-,b}, EI}
psoX = {@,E,A,H, C} where C = (x,{a, c}, @). Let

A= (x,@,{a}) is | presemi-closed set. But A is not

where A =

T *-1g-closed set, since the only T *-I open set that
contain A are A and B then

Icl*(A) = {x {c},{a}) € AorB.

Example 3.13 Recall example 3.9 it is clear that Isg-
closed set, but not T *-Ig-closed set. Since for all |
semi-open sets A £ A, C, oy and o, then

I scl(A) = A are subsets of A, C, et and ;.

But is not T *-1g-closed.
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Example 3.5 LetX = {a,b,c}; T = {6,X A, B}
(x,{b},{a,c}),B = (x,{b},®). Then B is

T *-1g-closed set in X, since for all T*-I open in X that

where A =

contained B is Ig—closed set C and D where
C={x{a,b},@),D = {x,{b, c}, D) then
Icl*(B) = B are subsets of C or D, but B is not |
closed set.

Proposition 3.6 Every lg-closed set in X is T*-1g-

closed set.
Proof Let A be Ig-closed set in X. Let A < Uwhere U

is T*I open in X. Then I cl(A) € U, since A is Ig-
closed, I cl*(A) S 1 cl(A).

Therefore I cl*(A) < U.

Hence A is T*-1g-closed.

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

Example 3.7 Let X = {a,b,c}; T = {6, X A} where
A= (x,{a}, ). Ais T*lg-closed set in X, since the
only T*-1 open in X that contain A are Zzand Z, where
Z; = (x{a,c},0),Z, = (x,{a,b},0),and

Icl*(A) = A which are subset of Z; or Z,, but A is
not Ig-closed, since the only I open in X that contain A
is A only, but cl{A) = X is not subset of A.

Remark 3.8 The notion T*-Ig-closed set in ITS is
independent from I sp-closed set, Isg-closed set, I ps-
closed set, I pre-closed set, lgs-closed set, lgsp-
closed set, Ipsg-closed set and | gps-closed set.

The following example shows that there is an I sp-
closed set, which is not T *-1g-closed set.
Example 39 LetX = {a,b,c}; T = {0,%, A, B, C}
where A = (x,{c},{a,b}); B = (x,{a}, {b, c}}.and
C = (x{a,c} {b}}
spoX = T U {er. }22,, where

0= (X,{C}, {a})i 0= (X,[ﬂl, C}r@)i = (X, [br C}, {ﬂl}); = (X,{ﬂl}, {C})J o=
o) aﬂm B =<x{c} By = ol b 0=
(nfa} 0) Oy = wbeh0) 10y = {ab}0) iy = (s {0} 0 0y =

(o {0h s = 0 ) o = ol o = (0 0 =
(0o} e = el g = (0.}
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Example 3.17 Recall example 3.10 it is clear that A is
T *-1g-closed set, but not 1 gs-closed set .
Example 3.18 Recall example 3.9 we see that
= (x,{c},{a, b}) is lgsp-closed set, but not T*1g-
closed set .
Recall example 3.15 show that A is T *-1g-closed

set, but not 1gsp-closed set.

In the following example we show:
1- Ipsg-closed set, but not T *-1g-closed set.

2- lgps-closed set, but not T *-1g-closed set.

Example 3.19 Let X = {a,b,c}; T = {5 X A B}
where A = (x,{c}, {a,b}}and B = {x, {b,c}, {a})

psoX =T U {B.}5,, where

B, = (x{c, 0); B, = (s {c} {a}); By = (x.{c} (b)) B, = . {a,c} O); B, =
(x,{b,c},0)
and By = {x.{a,c}, {b}). we can see that A is |

psg-closed and Igps-closed. But not T *-1g-closed
because the only T *-I open in X that contain [, is B
Lel"(B7) = {x,{b}, {c}) £ B.

Example 3.20 Recall example 3.7 it is clear that A is
T *-1g-closed set, but not Ipsg-closed set .

Recall example 3.7
psoX=TU{Z,,Z;}, where Z, =

Z, = {x,{a,c}, D). we can see that Z, =

(x.{a}, {c}) and
(x,{a}, {b})
is T*-1g-closed set but not 1gps-closed set .
Proposition 3.21 Let (X, T) be ITS, let A and B be IS
inXthenIcl*(AUB) =1cl*(A)uIcl*(B).

Proof AC AUBE, then
Icl"(A)S1cl*(AUB) and since B S AU B, then
Icl*(B)S1cl*(AUB).
Ic*(A)ulcl(B) S Ic (AU B).
Also Icl*(A) andIcl*(B) are | closed. Therefore
Icl"(A)uIcl*(B) is also a | closed, A S Icl*(A)
and B CIcl*(B) implies
AUBCId(A)uld(B) Thus,
Icl*(A)uIcl*(B)is I closed set containing A U B,
Since Icl*(AUB) is the smallest | closed set
containing AUB
Icl*(AuB) SIcl*(A)uIcl(B).
Icl"(AUB) =1cl*(A)U Icl*(B).

Since

Therefore

have
Thus,

we
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Recall example 3.10 we see that A is T *-1g-closed
set, but not Isg-closed.
SoX=TuU {B,C,D,E,F,R,Q}

In the next example we show that I pre-closed set
need not be T *-1g-closed set.

Example 3.14 Let X = {a,b,c}; T = {6, X A, B}
where A = (x,{a}, {b}},B = (x,{a, b}, 0).

poX=TuU{CD,EF,GHL],KLM,O0,SWN,PY}

and Y = {x,{b},{c}}). D is | pre-closed set in X. But
not T *-1g-closed, since the only T *-1 open set that
contains D isB thenIcl*(D) =F € B.
we show in the next example that T *-1g-closed set,
need not be | pre-closed set.
Example 3.15 Let X = {a, b, c}; T = {6, X A} where

= (x,{b}, {a,c}). poX = T U {Q,}22,, where

Qy= b0k Q= (o o)l Q= (noh{elk = ufa 0} 01 0=
(s oDl s = (o b} ol @, = (oo 0,0, = (a0 ;=
(s el Qs = oo, ch O Qu =} 0 Q= nfebdall Q=
(W,M) Q14 xl 1[]
and Qc = (%, @,{a,c}). Ais T*-lg-closed set, since

the only T*-1 open in X that contained A are 4, Q,, Q,
or Q5. But not I pre-closed.
In the following example we give an lgs-closed
set, which is not T *-1g-closed set.
Example 3.16 Let X = {a,b,c}; T = {G,X A, B}
(x,{a}, {b}} and B = {x, {a, b}, B). Let
Z, = {x,{a}, {b})is lgs-closed set but not T*Ig-
closed since the only T *-I open set in X that contain Z,
are A and BthenIcl*(Z,) = (x,{b, c}, @) are not
subset of A or E.

where A =
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Proposition 3.26 Let (X, T) be ITS and let C be IS in
X then C is T*-I1g-closed and C S D S I cl*(C), then
D is T*-lg-closed set in X.

Proof Let C be a T*Ig-closed such that C= D &
Icl*(C). Let U be a T*I open set of X such that
DEU. since C is
Icf(C)cU.

I (C) Sl (D) STl (Il (C)) =1l (C) S U. That
is Icl*(D) €U, and U is T*I open. Therefore D is
T*-1g-closed set in X.

T*lg-closed, we have

The converse of the above proposition is not true
in general as the following example shows.
Example 3.20 Recall example 3.15 let
C={x{a,cl{b}and D = {x,{a,c}, @). Then C

and D are T*-1g-closed set in X. Since for all T *-I
openinX C,D €D thenIcl*(C) = Cand
Icl*(D) = D is asubset of D. But C = D which is
not a subset of I ¢l*(C).

We end this
characterization.
Theorem 3.23 Let (X, T) be ITS, let A be IS in X then

A is lg-closed if and only if I cl*(A)— A is T*I
open.
Proof Let A be Ig-closed in X, then cl*(A) = A and

cl*(A) — A = @ which is T*-l open in X.

Conversely
Let I cl*(A)— Ais T*I open in X. Since A is T*Ig-

closed so, by the theorem 3.23, I cl*(A) — A contains
X. Then

the following

paper by

no non-empty T*I closed set in
cl*(A) — A = @ hence A is | g-closed.
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