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1. Introduction: The concept of generalized
topological spaces was introduced and
investigated by A. Csaszar[1]. Many g-closed
sets like g-pre closed set, g-semi closed set etc.,
in generalized topological spaces are introduced
by him. In this paper, we have introduced a hew
class of sets in generalized topological spaces
called g,-semi closed sets. Also we have
investigated some of their basic properties.

2. Preliminaries

Definition 2.1: [1] Let X be a non empty set and
let g be a collection of subsets of X. Then g is
called a generalized topology (GT for short) on
Xifandonlyif@ e gand Gjegforiel #0
implies G = U;¢; G i€9. The pair (X, g) is called
as a generalized topological space (GTS for
short) on X. The elements of g are called g-open
sets and their complements are called g-closed
sets.

We denote the family of all g-closed sets
in X by g(X). The generalized closure of a
subset S of X, denoted by c4(S), is the
intersection of generalized closed sets including
S. And the interior of S, denoted by i4(S), is the
union of generalized open sets contained in S.

Note that c4(S) = X- ig(X-S) and i4(S) = X-
Cg(X-S).

Definition 2.2: [2] Let (X, g) be a generalized
topological space and A € X. Then A is said to
be
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(i) g-semi closed if ig(cy(A)) € A

(i) g-pre closed if cg4(ig(A)) € A
(i) g-a closed if c4( ig( Cg(A))) E A
(iv)  g-Bclosedif ig(cq(ig(A) EA
(v) g- regular closed if c4(ig(A)) =A

The complement of g-semi closed (resp., g-pre
closed, g-a closed, g-p closed, g-regular closed)
is said to be g-semi open (resp., g- pre open, g-o
open, g-p open, g-regular open).

3. gy-semi closed sets in
topological space

generalized

In this section we introduced g,-semi closed sets
in generalized topological spaces and studied
some of their basic properties.

Definition 3.1: Let (X, g) be a generalized
topological space. Then a non empty subset A is
said to be g,-semi closed if scq(A) S ig(cq(U))
whenever A € U and U is g-open.

Example 3.2: Let X = {a, b, c} and let g =
{0, {a}, {b, c}, X} then (X, g) is a generalized
topological space. Now let A = {c} and U =
{b, c}. Then A € U and scy4(A) = AU ig4(Cy(A))
= A U iglcg{c}) = {b, c} and is(cy(V)) =
ig(cg({b, c})) = {b, c}. Therefore scy(A) S
ig(Cq(V)). Therefore A is g,-semi closed set in
(X, 9).

Definition 3.3: Let A be a non empty set in a
generalized topological spaces in (X, g). Then
the g-semi interior and g-semi closure of A are
defined as

sig(A) = U{G/G is a g-semi open set and G <
A} and

sCq(A) = N{G/G is a g-semi closed set and G =2
A}.
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It is to be noted that for any set A in (X, g), we
have (scq(A))° = sig(A°) and (Sig(A))° = scqy(A°)

Theorem 3.4: Every g-closed set in (X, g) is a
gu- semi closed sets in (X, g) but not conversely.

Proof: Let A be g-closed in (X, g) then c4(A) =
A. Now let A € U and U is g-open. Then scgy(A)
= AU ig(cg(A)) = AU ig(A) € U = ig(U) <
ig(Cg(U)). Therefore by hypothesis scq(A) S
ig(Cg(U)). This implies A is g,-semi closed set.

Example 3.5: Let X = {a, b, ¢} and let g =
{0, {a}, {b, c}, X} then (X, g) is a generalized
topological space. Now let A = {c} and U = {b,
c}. Then A € U and scg(A) = AU ig(ce(A)) = A
U ig(cg({c})) = {b, c} and ig4(cy(V)) = ig(cqe({b,
c})) = {b, c} . Therefore scy(A) S ig(Cqe(V)).
Therefore A is gy-semi closed set in (X, g). But
Cy(A) = cy({c}) = {b, c} # A. Hence A is not g-
closed in (X, Q).

Remark 3.6: Not every g,- semi closed set in
(X, g) is g-pre closed in (X, g).

Example 3.7: Let X = {a, b, c} and let g = {2,
{a, b},{b, c}, X }.Then (X, g) is a generalized
topological space. Now let A = {a, b} and U =
{a, b}. Then A € U and scy(A) = AU ig4(Cy(A))
= AU ig(co({a, b)) = { a, b} and ig(ce(V)) =
ig(cg({a , b})) = {a Db}. Therefore scy(A) S
ig(Cg(U)). Therefore A is g,- semi closed set in
(X, 0). Bt Cq(ig(A)) = clig({a})) = {a, b} & A
Therefore A is not a g-pre closed set in (X, g).

Remark 3.8: Not every g,-semi closed set in
(X, g) is g-P closed set in (X, Q).

Example 3.9: Let X = {a, b, ¢, d} and let g =
{9, {c}, {a, b}, {a, b, c}{a, b, d}, X}.Then (X,
g) is a generalized topological space. Now let A
= {a, b} and U = {a, b, d}. Then A € U and
scy(A) = AUg(ce(A)) = AUig(cg({a, b})) =
{a, b, d} and ig(ce(U)) = ig(co({a b, d})) = {a, b,
d}. Therefore scq(A) S ig(Cg(U)). Therefore A is
gu- semi closed set in (X, g). But ig(Cq(ig(A))) =
ig(cq(ig({a, b}))) = {a, b, d} € A. Hence A is not
a g-p closed set in (X, g).

Theorem 3.10: Every g-semi closed set in
(X,0) is a gy- semi closed set in (X, g) but not
conversely.
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Proof: Let (X, g) be a generalized topological
space. Let A be g-semi closed. Then ig(cq(A)) S
A. Now let AcU and U be g-open. Then
SCg(A) = AUig(cy(A)) = AUA=ACc U=
ig(U) € ig(cg(V)). Therefore A is g,-semi closed
set.

Example 3.11: Let X = {a, b, ¢} and let g = {@,
{a, b}, {b, c}, X}. Then (X, g) is a generalized
topological space. Now let A = {b} and U =
{a, b}. Then A €U and scy(A) = A U ig(Cq(A))
= A Ulg(cg({b})) = X < X and ig(ce(V)) =
ig(cy({a, b})) = X. Therefore scy(A) S ig(cq(V)).
Therefore A is a gy- semi closed set in (X, g).
But ig(cq(A)) = ig(cg({b})) = X & A. Therefore
A is not a g-semi closed set in (X, g).

Theorem 3.12: Every g- a closed set in (X, g) is
a gy- semi closed set in (X, g) but not
conversely.

Proof: Let (X, g) be a generalized topological
space. Let A be g- a closed. Then cq4 (ig (C4(A)))
€ A. Now let AU and U be g-open. Then
SCq(A) = AU ig(cg(A)) S AUy (ig(cy(A)) € A
UACAC U= ig(U) € ig(cg(U)). Therefore A
is gy-semi closed set.

Example 3.13: Let X = {a, b, ¢} and let g = {@,
{a, b}, {b, c}, X}. Then (X g) is a generalized
topological space. Now let A = {b} and U = {a,
b}. Then A €U and scg(A) =A Uig(cy(A)) =
AUig(co{b}) = XS X and ig(cg(U)) =
ig(cy(a, b)) = X. Therefore scy(A) S ig(cq(U)).
Therefore A is gy- semi closed set (X, g). But
Co(ig(Cg(A))) = coliglce({b}))) = X & A
Therefore A is not g-a closed set in (X, g).

Theorem 3.14: Every g-regular closed set in (X,
g) is a g,- semi closed set in (X, g) but not
conversely.

Proof: Let A be g -regular closed set. Then
Cq(ig(A)) = A. Now let A< U and U be g-open.
Then scg(A) = AUIg(ce(A)) = AUy
(Cq(Cq(ig(A)))) = AUIg(Cy(ig(A))) = AUig(A)
S Ac U=1i4(U) € ig(cg(V)). Therefore Ais gy-
semi closed set.

Example 3.15: Let X = {a, b, c} and let g = {@,
{a, b}, {b, c}, X}. Then(X, g) is a generalized
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topological space. Now let A = {b} and U = {a,
b}. Then A € U and scq(A) = AU ig(Cg(A)) = A
U ig(cqe( {b})) = X < Xand ig(cg(U)) = ig(cq(a,
b)) = X. Therefore scq(A) S ig(Cy(U)). Therefore
A is g,- semi closed set in (X, g). But c4(ig(A))
= cq4(ig({b})) = @ # A. Therefore A is not g-
regular closed set in (X, g).

Theorem 3.16: If a set A is g,-semi closed in
(X, g) then scq(A)-A contains no non empty
closed set.

Proof: Suppose that A is a g,-semi closed set
(X, 9). Let F be a closed subset of scq(A)-A.
Then F < A® and hence A € F°. Since F° is g-
open and A is g,-semi closed set, scy(A) € F°.
This implies F < (scq(A))°. Then by Theorem
33 we have FE& scg(A). But scg(A)N
(sCy(A))°’= @. Therefore F = @. Hence the
theorem is proved.

Theorem 3.17: In a generalized topological
space X, for each x €X, {x} is g-closed or its
complement X-{x} is g,-semi closed in (X, g).

Proof: Suppose that {x} is not g-closed in (X,
g). Then X-{x} is not g-open and the only
g-open set containing X-{x} is X. Therefore
sCq(X-{x}) € X.Therefore X-{x} is gy-semi
closed in (X, Q).

Theorem 3.18: If A is g-open and g,-semi
closed then A is semi closed.

Proof: Since A is g-open and g,-semi closed,
we have A € X and scy(A) Sig(cy(V)). But
ig(Cg(A)) © scg(A) as scg(A) = AU ig(cy(A)).
Then A =scq4(A). Thus A is semi g-closed.

Theorem 3.19: Then the following two
conditions are equivalent in a generalized
topological space (X, g);
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(i) A is g-open and g,-semi closed
(i) A is g-regular open

Proof: (i) = (ii) By (i) As A is g-open set and g-
semi closed, we have A € A also i4(A) = A.
Now ig(Cg(A)) E AU ig(Ccy(A)) = scy(A) €A =
ig(A) ESig(cy(A)).Therefore ig(cg(A)) = A.
Therefore A is g-regular open.

(ii) = (i) Since every g-regular open set is
g-open, A is g-open and ig(c4(A)) = A. ASA €
A, we have scg(A) = AU ig(cq(A)) =AUA=
A =14(A) € ig(cy(A)). Thus A is g,-semi closed
in (X, 9).
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