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Abstract- In this paper,we introduce a new class of
sets namely , generalized semi closed sets in
intuitionistic topological spaces . Also we hawe
studied the concept of generalized semi connected
spaces and discussed some  properties in
intuitionistic topological spaces.

Index Terms- intuitionistic  topological  space,
intuitionistic generalizedsemi closed sets, intuitionistic
generalized semi connected space.

I. INTRODUCTION

Generalized closed sets is a basis for the research in
general topology. In 1970, Levine [7] introduced the
concept of g-closed sets. Intuitionistic fuzzy sets was
first introduced by Atanassov[l]. Later coker[2]
introduced a new concept of intuitionistic
topological spaces. Gnanambal llango[5] has given
some results in intuitionistic sets and intuitionistic
generalized pre regular closed sets in intuitionistic
topological spaces. Duraisamy[4] studied some
weakly open functions in intuitionistic topological
spaces . The purpose of this paper , is to develop
generalized semi-closed set in ITS. Further we have
studied the concept of generalized semi connected
spaces and discussed some properties in intuitionistic
topological spaces.
2. PRELIMINARIES

We recall some definitions and properties which
will be useful for our proceedings. Here , a space
X means an intuitionistic topological space(X,).

Definition: 2.1[2] Let X be a non-empty set. An
intuitionistic set (IS for short) A is an object having
the form A=<X, A A2>, where A and Az are

subsets of X satisfying Aiﬂ Az =¢ . The set
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Al is called the set of members of A , while A, is

called the set of non-members of A.

Definition: 2.2 [2] Let X be a non-empty set and A, B
be intuitionistic sets in the form A = < X, A A >,
B=<X, B, B> respectively. Then

(@) AcBiff AigBl and AZQBZ.
b)A=Biff AcBandB2 A.

©A=<x P2, A

@[1A=<x A (A5

©A-B=AN B |

¢

H =<X 0,X>X=<XX, 0>
@AUB=<x AMuB AznBsy
hANB=<X, AnBl A B,
Furthermore, let { A : i€ J} be an arbitrary family of
intuitionistic sets in X, where Ao X, Ai(l),
A‘(Z) >. Then

on N oax nAY UAYS

@ (2)
(j)UAi :<X,UAi ,N AT

Remark: 2.3 [6] Any topological space (Xt ) is

obviously an ITS of the form t = { A €T}

where AL <X A, A®>,

Definition: 2.4 [6] An intuitionistic topology (IT for
short) on a non-empty set X is a family of IS's in X
containing ¢ , X and closed under finite infima and
arbitrary suprema. The pair(X,t) is called an
intuitionistic topological space (ITS for short). Any
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intuitionistic set in t is known as an intuitionistic
open set (I0S for short) in X and the complement of
I0S is called intuitionistic closed set (ICS for short).

Definition: 2.5 [6] Let (X,t) be an ITS and A = <X,

A A be an IS in X. Then the interior and
closure of A are defined as
Icl(A)= N{K : Kis an ICS in X and A € K}
lint(A) =uU{G :Gisan IOS in Xand G € A}.
It can be shown that Icl(A) is an ICS and lint(A) is an
I0S in X and A is an ICS in X iff Icl(A) = A and is
an 10S in X iff lint(A) = A.

Definition: 2.6 [2] Let X be a non-empty set and pe

C
X. Then the IS defined by p= < X, {p}, ip} >is
called an intuitionistic point (IP for short) in X. The
intuitionistic point is said to be contained in A =< X,

A Ao (iepeA)ifandonlyif pe A .

Definition: 2.7 [6] Let (X,t ) be an ITS. An
intuitionistic set A of X is said to be

(intuitionistic semiopen if A SlIcl(lint(A)).

(ii) intuitionistic preopen if A Slint(Icl(A)).

(iii) intuitionistic regular open ( intuitionistic regular
closed) if A = lint(Icl(A)) ( A =Icl(lint(A)) ).
(iv)intuitionistic a-open if A<lint(Icl(lint(A))).
(V)intuitionistic b-open if
Aclint(Icl(A))ulcl(lint(A)).

The family of all intuitionistic preopen, intuitionistic
regular open and intuitionistic a-open sets of (X, 1)
are denoted by IPOS, IROS and IoOS respectively.

Definition: 2.8 [6] Let (X,tr) be an ITS and A =<X,

A A5 bean 1S in X. Then
(i) the interiorand closure of an intuitionistic preopen
set A is defined as
Ipcl(A) =N{K: Kis an IPCS in X and AS K},
Ipint(A) = U{G : Gis an IPOS in X and GS A}.
(ii) the interior and closure of an intuitionistic a-open
set A is defined as
Tocl(A) =N {K:Kis an IaCS in X and A< K},
Ioint(A) = U{G : G is an [aOS in X and GES A}.

Definition: 2.9 [5] Let (X,t) be a non-empty ITS and
let A=< X, A A2> be IS. Then A is said to be
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()intuitionistic generalized closed (Ig-closed) if
Icl(A) < U whenever A € Uand U is intuitionistic
open in X.

(i) intuitionistic generalized a-closed (Igo-closed) if
Iocl(A) € U whenever Ac U and U is intuitionistic
open in X.

(iiintuitionistic semi generalized closed (Isg-closed)
if IsclA) € U whenever A€ U and U is
intuitionistic semi open in X.

(iv)intuitionistic generalized semi regular closed
(Igsr-closed) if Iscl(A) < U whenever A€ Uand U
is intuitionistic regular open in X.

(v) intuitionistic w-closed (Iw-closed) if Icl(A) € U
whenever A € U and U is intuitionistic semi open in
X.

(vi) intuitionistic g*-closed (Ig*-closed) if Icl(A) <
U whenever A € U and U is intuitionistic
generalised open in X.

Definition :2.10 [6] An intutionistic subset A of
(X,7) is said to be I-dense if cl(A)=X.

Definition : 2.11 [6] A space (X,1) is called
intuitionistic irreducible or I-hyperconnected if every
intuitionistic open subset of X is I-dense.

3. INTUITIONISTIC GENERALIZED SEMI
CLOSED SETS

Definition: 3.1 Let (X,r) be an ITS and A=<X,

AL A > be an intuitionistic set. Then A is said to
be intuitionistic generalized semi closed (lIgs-closed)
if Iscl(A) € U whenever A< U and U is
intuitionistic open in X . The family of all Igs -
closed subsets of (X,t)is denoted by IGSC(7).

The complement of intuitionistic generalized semi
closed sets are intuitionistic generalized semi open
(Igs-open) and the family of all Igs - open subsets
of (X,r) is denoted by IGSO(t).

Proposition: 3.2 Every | - closed set is Igs-closed.
Proof : Let A be an I-closed in an ITS(X,t)and AC
U , where U is intuitionistic open .Since A is |
closed , Icl(A) =A then, Iscl(A) < Icl(A) € U, Hence
Ais Igs-closed.

The converse of the above proposition is not true and
is shown in the given example .
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Example : 33 Let X={a,b} and t={ X, ¢, <
X,{a},0> , < X, {a},{b}>, <X, ¢,{b}> }. Now the
intuitionistic subset <X, ¢,{b}> is Igs - closed but
not | -closed .

Proposition :3.4 Every Ig-closed setis Igs-closed .

Proof : Let A € X be Ig-closed in an ITS(X;7) ,
then Icl(A) U whenever A € U and U is
intuitionistic open . Then Iscl(A) <Icl(A) €U . Hence
A is Igs-closed.

c
c

The converse of the above proposition is not true
and is shown in the following example.

Example : 3.5 Let X={a,b} and t={ X, ¢, <
X,{a}, ¢ >, <X a},{b}>, <X, ¢,{b}> }. Now the
intuitionistic subset <X ¢,{b}> is Igs — closed but
not Ig closed.

Proposition : 3.6 Every Iga - closed set is Igs-
closed.

Proof :Let AC X be an Iga - closed set in an
ITS(X,t) and A € U and U be an intuitionistic open
, then Tocl(A) €U . This implies Iscl(A) € lacl(A) €
U Hence A is Igs-closed.

The converse of the above proposition does not hold
and is shown in the following example

Example : 3.7 Let X={ab} and 7={X, ¢, <
X,{a}, ¢ >, <X a},{b}>, <X, ¢,{b}> }. Now the
intuitionistic subset <X, ¢,{b}> is Igs - closed but
not Iga closed.

Proposition : 3.8  Every Iw-closed set is Igs-
closed.

Proof: Let AS X be an Iw-closed set in ITS(X,7)
, then Icl(A) < U whenever A cU and U be
intuitionistic open then  Iscl(A) < Icl(A) € U
Hence A is Igs-closed.

The converse of the above proposition is not
true and is shown in the following example
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Example : 3.9 Let X={ab} and 7={ X, 0, <
X,{a}, ¢ >, <X {a},{b}>, <X, ¢,{b}> }. Now the
intuitionistic subset <X, ¢,{b}> is Igs — closed but
not lw-closed.

Proposition : 3.10 Every Ig*- closed set is Igs-
closed.

Proof : Let A < X be an Ig*- closed set in ITS(X,t)
and Ac U where Uis an intuitionistic g- open ,
since A is Ig*-closed , then Icl(A) € U which
implies Iscl(A) < Icl(A) < U hence A is Igs-closed
set.

The converse of the above proposition is not true
and is shown in the following example

Example : 3.11 Let X={a,b} and 7= { X, 0, <
X, {a}, 0 >, <X {a},{b}>, <X, ¢,{b}> }. Now the
intuitionistic subset <X, ¢,{b}> is Igs — closed ,
but not Ig* closed.

Proposition :3.12 Every Igs- closed set is Igsr-
closed.

Proof :Let A € X be an Igs closed set in ITS(X,1)
and AC U where U is an intuitionistic regular
open , since every intuitionistic regular open is
intuitionistic open , thus Iscl(A)S U . Hence A is
Igsr-closed set.

The converse of the above proposition does not hold
and is shown in the following example

Bxample :3.13 Let X={a,b} and t={ X, ¢, <
X,{a}, ¢ >, <XJ{a},{b}>, <X, ¢,{b}> }. Now the
intuitionistic subset < X,{a},{b}> is Igsr-open but
not Igs-open.

Proposition :3.14 Every Isg-closed is Igs-closed set.

Proof: Let A € X be an Isg-closed set in ITS(X,7)
and A< U where Uis an intuitionistic open, since
every intuitionistic open is intuitionistic semi open ,
thus Iscl(A) <Icl(A) € U . Hence Ais Igs-closed set.

The converse of the above proposition does not
hold and is shown in the following example
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Example :3.15 Let X={ab} and t={ X, ¢, <
X, {a}, ¢ >, <X {a},{b}>, <X, ¢,{b}> }. Now the
intuitionistic subset <X, {b}, 6 > is Igs-open but
not Isg-open.

Remark : 3.16 The diagrammatic representation is as

follows
lg-closed
set

Theorem: 3.17 Let A and Bbeany two subsets of
the intuitionistic topological space (X,t) then Igs-cl
(ANB) clgs-cl(A) N Igs-cl(B).

Proof: Since ANB cA,B, we have Igs-cl (ANB)
clgs-cl(A) and Igs-cl(ANB) clgs-cl(B) , thus Igs-
cl(AN B) clgs-cl(A) N Igs-cI(B) .

Theorem : 3.18 If ISC(X,t) be I closed under finite
unions , then IGSC(X,t) is I closed under finite
unions .

Proof: If ISC(X,1) be I closed under finite unions
Let AB e IGSC(X,;r) and A U Bc U where U is
intuitionistic open in X . Then Ac U and Bc U
hence Iscl(A) € U and Iscl(B)c U .This implies
Iscl(A) U Iscl(B) € U. Now Iscl(A) c Uso AUBe
IGSCX 1) .

Theorem: 3.19 Let A be an Igs-closed set of an
intuitionistic topological space(X,t) and AS B C
Iscl(A) then B is Igs - closed in X.

Proof: Let A be an Igs-closed set of an ITS(X,1)

and A < B Clscl(A). Let U be an intuitionistic open
set such that B< U.Then A< U and since A'is
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Igs closed we have Iscl(A) € U . Now B Clscl(A)
which implies Iscl(B) < Iscl (Iscl(A)) = Iscl(A) c U
, hence B is Igs-closed in X.

Theorem :3.20 Let A be an intuitionistic subset of an
intuitionistic topological space (X,1) then A is Igs-
open if and only if U < Isint(A) whenever U is
intuitionistic open and UCA.

Proof :
Necessity : Let A be Igs-open in X and U be
intuitionistic closed in X such that UZSA , then

U€ s intuitionistic open in X such that U “c
AS  AS s Igs-closed so Iscl(A%) cU°  put

c
Iscl( A© ):(Isint(A)) cU® which implies U <
Isint(A).

Sufficiency : Let F be an intuitionistic open in X such
that A° cF. Then F© is intuitionistic closed in X
and FCcA.

To prove : A° is lgs-closed
Now F©c Isint(A) which implies Iscl( A®) =

C
(Isint(A)) C F, hence A® is Igs-closed which
implies A is Igs-open in X.

Theorem :3.21 Let A be an intuitionistic generalized
open set of an intuitionistic topological space (X,t)
and Isint(A) € B < A then B is Igs open.

Proof : Now Isint(A) € B SA. since (Isint(A) )C =
Iscl(A®), A°cBc Iscl(A°) then Ais Igs
closed by theorem 3.18 which implies B is also
lgs-closed then obviously Bis lgs-open.

4. INTUITIONISTIC GENERALIZED SEMI
CONNECTED SPACE

Definition: 4.1 Let (X,;t) be an intuitionistic
topological space. Then X is called Intuitionistic
generalized semi — connected (l-connected, Ig-
connected, Iga-connected, Isg-connected, Ig*-
connected) , if there does not exists an proper
intuitionistic set (¢ # A# X) of X which is both
intuitionistic generalized semi-open(l-open,lg-
open,Iga-open,lsg-open,lg*

open)and intuitionistic generalized semi closed (I-
closed ,lg-closed ,Iga-closed ,Isg-closed ,Ig*-closed).
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Proposition: 4.2 Every Igs - connected space is
intuitionistic connected.

Proof: Let (X,t) be an Igs - connected space and not
intuitionistic connected. Then there exists a proper
intuitionistic subset of X which is both intuitionistic
openand intuitionistic closed . Every intuitionistic
open set and intutitionistic closed set is Igs - open
and Igs-closed , then Xis not Igs-connected which is
a contradiction , Therefore X is Igs-connected.

Proposition: 4.3 Every lgs-connected space is Ig-
connected.

Proof: Let (X,t) be an Igs-connected space and
suppose that not (X,1) is Ig-connected. Then there
exists a proper intuitionistic set of X which is both
Ig-open and Ig-closed . we know every Ig-open and
Ig-closed is Igs-open and Igs-closed ,then X is not
Igs-connected which is a contradiction.

Proposition: 4.4 Every Igs-connected space is Iga-
connected.

Proof: Let (X,r) be an Igs-connected space and
suppose that not (X,1) is Iga-connected. Then there
exists a proper intuitionistic set of X which is both
Iga-open and Iga-closed . we know every Iga-open
and Iga-closed is Igs-open and Igs-closed ,then Xis
not Igs-connected which is a contradiction.

Proposition :4.5 Every Igs-connected space is Isg-
connected.

Proof : Let (X,t) be an Igs-connected space and
suppose that not (X,t) is Isg-connected. Then there
exists a proper intuitionistic set of X which is both
Isg-open and Isg-closed . we know every Isg-open
and Isg-closed is Igs-open and Igs-closed ,then Xis
not Igs-connected which is a contradiction.

Proposition :4.6 Every Igs-connected space is 1g*-
connected.

Proof: Let (X,r) be an Igs-connected space and
suppose that not (X,t) is Ig*-connected. Then there
exists a proper intuitionistic set of X which is both
Ig*-open and Ig*-closed . we know every Ig*-open
and Ig*-closed is Igs-open and Igs-closed ,then Xis
not Igs-connected which is a contradiction.
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Remark: 4.7 The diagrammatic representation is as

follows
@

Ig- connected § \

— e
Igs- connected
connected

Ig*-
connected

Isg-connected

I% 17‘.

Theorem : 48 For an intuitionistic topological
space (X,1) , if X is I-hyperconnected then every
intuitionistic subset of X is Igs-closed.

Proof : If X is I-hyperconnected ,then the only
intuitionistic open subsets of X are <X, ¢, X >
and <X, X, ¢ >. So every intuitionistic subset of X
is lgs-closed.
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