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Abstract

In this paper, the semi-generalized closed maps (sg-closed maps) and generalized semi-closed
maps (gs-closed maps) are studied and some results are presented and proved including the study of
some of their basic properties which are related to such type of mappings. Also, a study of s-normal
spaces and s-regular spaces is given using its relationships with sg-closed and gs-closed mappings.

1- Introduction Also, a subsst B is sad to be
P. Bahtharyya and P. K. Lahiri [2] semi-generalized open (written as sg-open) in

introduced the concept of semi-generalized (X, t) if its complement X-B is sg-closed in

closed sets (sg-closed sets) and investigated (X, 1).

some of their properties and semi-Ty, Spaces. Al X is cdled sg-closed in X if and only
S. P. Arya and T. Nour [1] defined the if for al U semi-open set in X, A |

generalized semi-open sets (gs-open sets) and U%® <d(A) i U.

studied some of their properties and

characterizations of s-normal spaces by using Following are some of the basic well

semi-open sets. known results and remarks concerning gs-
Recently, P. Sundaram introduced the closed sets:

concept of semi-generalized continuous map 1. The complement of sg-closed is called sg-

and generalized semi-continuous. open.

In this paper, the study of sg and gs-closed 2. A set A is sg-closed if and only if scl(A) -
maps and some of their basic properties are A contains no non-empty semi-closed.
given, then its relationship with snormal and 3. Let A be sg-closed, then A is semi-closed if
s-regular spaces are also presented as the main and only if scl(A) - A is semi-closed.
results. 4. If Aissg-closedand A1 B scl(A), then

B is sg-closed.

5. Every sclosed set is sg-closed, but the
converseis not true.

6. g-closed and sg-closed are in genera
independent and every semi-closed set is
sg-closed.

Now, we consder the other type of
topological sets concerning this paper.

2- Preliminaries

In this section, the basic definitions and
concepts related to this paper are given for
completeness:

Definition (2.1), [3]:

A subset of a topological space (X, t) is
said to be semi-open set, if there exists an open
set Uof X suchthat Ul ST cl(U), where dl Definition (2.3), [1]:

refersto the closure. A subset A of (X, t) is sad to be
It is remarkable that the complement of generalized semi-open (written as gs-open) in
semi-open set is said to be semi-closed set. (X, t)if F1 sint(A), whenever F1 A and Fis

The semi-closure of subset A of (X, t) denoted closed in (X, t). A subset B is generalized
by sclx(A) or briefly scl(A), is defined to be semi-closed (written as gs-closed) if its
the intersection of al semi-closed sets complement X- B is gs-openin (X, t).

containing A. The following results appeared in [1] and

Definition (2.2), [2]: [2] which are given here for completeness:
A subset A of (X, t) is sad to be

semi-generalized closed (written in short as

sg-closed) in (X, t) if scl(A) I O, whenever

Al O and O is semi-open in (X, t).
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Theorem (2.4):

A subset A of (X, t) is gs-closed in X if
and only if scl(A) I U, whenever A1 U and
Uisopenin (X, t).

Proposition (2.5):
If A is an open and gsclosed set of
(X, 1), then A is semi-closed set.

Proposition (2.6):

Lee FI AT X, where A isan open set in
X and aso gs-closed in X. If Fis gs-closed set
in A, then Fis gs-closed set in X.

Proposition (2.7):

Let FI A1 X, where A is an open in X
and if F is gsclosed set in X, then F is
gs-closed set in A.

3- Semi-Generalized And Generalized Semi-
Closed M aps
In this section, we will give the definition
of semi-generalized closed maps and
generalized semi-closed maps and some
related results.

Definition (3.1), [7]:

Amapf: (X, t) %® (Y, s)issadto be
semi-closed if for any closed set F o X, f(F) is
semi-closed in Y.

Definition (3.2), [6]:

Amapf: (X, t) %® (Y, s)issadto be
g-closed if for any closed set of X, f(F) is
g-closedinY.

Definition (3.3), [8]:

Amapf: X %® Y iscaled a generalized
semi-closed map (written as gs-closed map) if
for each closed set for X, f(F) is gs-closed set
of Y.

Next, we give some of the obtained results
concerning the mappings of this section:

Theorem (3.4):

Amapf: (X, t)%® (Y, s)issg-closed if
and only if for each subset S of Y and for each
open set U containing f *(S), there is a sg-open

st V of Y such thaa S I V ad
V)T U.
Proof:

(Necessity) Let S be a subset of Y and U
be an open set of X, suchthat ()1 U.

ThenY - f(X - U), say V, is a sg-open set
containing S, such that (V) I U.
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(Sufficiency) Let F be a closed set of X,
thenf *(Y - f(F)) 1 X - Fand X - Fis open
By hypothesis, there is a sg-open set V of Y
suchthat Y-f(F)1 Vandf (V)1 X1 X-F
Therefore, wehave F1 X - (V) and hence:

Y-VIfPI1 fX-fYv)l Y-V

Which impliesf(F) =Y - V, sinceY - V is
sg-closed
f(F) is sg-closed and thusf is a sg-closed map.

Theorem (3.5):

A mapping f : (X, t) %® (Y, s) is
gs-closed if and only if for each subset S of Y
and for each open set U containing f*(S),
there exists a gs-open set V of Y containing S
and (V)1 U.

Proof:

(Necessity) Let S be a subset of Y and U
be an open et of X, suchthat f ()1 U
Then Y-f(X-U), say V, is a gsopen set
containing S such that £ (V)1 U

(Sufficiency) Let F be a closed set of X,
we claim that f(F) is gs-closed in Y, that is,
fHY-f(F)1 X-F

By taking S = Y-f(F) and U = X-F in
hypothesis there exists a gs-open set V of Y
containing Y- f(F) and f *(V) 1 X-F
Thenwehave F1 X-f (V) and Y-V =f(F)
Since Y-V is gs-closed, f(F) is gs-closed and
thusf is ags-closed map.

The main results of this paper are given in
the next section:

4- S-Normal And S-Regular Spaces

In this section, we study s-normal and
sregular spaces and we give sufficient
conditionson f : (X, t) ¥%® (Y, s) so that f
preserved s-normality and s-regularity.

First, recall the following definitions:

Definition (4.1), [5]:

Let (X, t) be atopological space, then X is
sregular if and only if given a closed set
Fi X and x T F, then there exists two
semi-open sets Wy and W, such that x T Wi,
FI Woand W, C W, =4

Definition (4.2), [5]:

Let (X, t) be a topological space, we say
that (X, t) is s-normal if and only if given two
digoint closed sets, F; and F, in X, then there
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exists two digoint semi-open sets, W; and W,
suchthat F1 i Wy, Fo 1 Wha.

Theorem (4.3):

Iff:(X,t) %® (Y, s)isacontinuousand
onto gs-closed map from a normal space (X, t)
toaspace (Y, s), then (Y, s) iss-normal.
Proof:

Let A and B be digjoint closed sets of Y
Since X is normal, then there exist digoint
open sets U and V in X such that f*(A) | U
andf1(B) I V (by theorem (3.5))

Then there exist gs-open sets G and H in Y
suchthat f4(G) 1 U, fY(H) I Vandf'G)C
f{H) =

Hence G C H =/, since G isgs-open and A is
closed

G E A implies that sint(G) E A

Similarly, sint (H) E B

Hencesint (G) C sint(H)=GC H=4A
Therefore, Y iss-normal.

The next corollary is given in [7], which
may be considered as a result of the above
theorem:

Corallary (4.5):

(i) Letf:(X,t)%® (Y, s) bea continuous
semi-closed onto mapping, if (X, t) is
normal then (Y, s) is s-normal.

(i) Letf: (X, t) %® (Y, s) beacontinuous,
sg-closed onto mapping, if (X, t) is
normal then (Y, s) is s-normal.

Proof:

(i) Since f is semi-closed and then f is
gs-closed
Then by theorem (4.3), we get that Y is
s-normal.

(if) Sincef is sg-closed, then f is gs-closed
Then by theorem (4.3), we get that Y is
s-normal.

Theorem (4.6):

If f: (X, t) %® (Y, s) is a continuous
semi-open and gs-closed onto mapping from a
regular space (X, t) to a space (Y, s), then
(Y, s) issregular.

Proof:

LetyT Y, let U be an open set containing
yinY
F is onto, then there exists x T X such that
f(x) =y

Now, f *(U) is an open set in X containing x
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But X isregular, then there exist an open set V
such that:

x1 VI d)i f1u)

yl f(V) T fel(v))T U
But f(cl(V)) is gs-closed
Then we have scl(f(cl(V)) T U
Therefore, Y T f(V) 1 scl(f(V)) I U and f(V)
is semi-open in Y (Because f is semi-open)
HenceY is sregular.

Corollary (4.7):

If f: (X, t) %® (Y, s) be a continuous,
semi-open and sg-closed onto mapping, if
(X, t) is a regular space then (Y, s) is
sregular.

Proof:

Since f is sg-closed, then f is gs-closed (by
theorem (4.6))

Hence we get that Y iss-regular.
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AMAl
dalal ans cliadall Auyy L a1 b
daleal) 4l dalad) clapkaills (Sg-closed maps) dalzall
e Lds @l any elae 15(gs-closed maps)
Ayl Lgalsd o pany Al Gl G plaall
Al Gy WS Lalphill e gl 13 43l
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