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1-Abstract and introduction

The notion of S-normal Space was introdneed by
S.N.Maheshwari and R. Prasad (3) by replacing open set in the
definition of normal space by semi-open set fhriefty x open sets due
to levine (1).

The Purpose of this work is to find more characterization of S-
normal Space by using New class of sets called Generalized Semi
Open Set ( brielly gs-open set) Where we shall introduce new
definition equivalent to the definition of S-normal space by using (
gs-open set ) instead of ( S-open set ) also we introduce some
preseration theorems conceming S-normal space by using New class
of funetions as pre gs-closed and pre gs-contious funetion.
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2-Preliminaries

In this work we denoted for topaces (X.T) and (Y.T) by X and Y
simply . Also we denoted for the elosure . interior and complement
of A by (A.A.A) respectively .

2-1 Definition (1) :

A subset A of space X is said to be S-open set if there exist an
openset Oin Xsuchthat OcAcO.
Not that every open set is S-open and the converse need not be true
—see ().

2-2 Definition (5) :
A subset A of space X is said to be Semi-closed set ( briefly s-
closed set ) If there exist a closed set F in X suchthat: FCACF.

2-3 Remarks :
1- Every closed and the converse need not be true see (8) .
2- A subset A of space X is s-closed set If and only If A is s-open .

2-4 Definition (5) :
I.et A be a subset of space X then we say that for the intersection
of all s-closed sets which contain A semi closure of A and denoted

by (A) .

2-5 Definition (3) :
let A be a subset of space X the semi — interior of A is the largest
s-open set contained in A and denoted by (A) .

2-6 Definition (6) :

A subset A of space X is said to Semi —generalized closed set
( briefly sg-closed set ) If A ¢ U whenever A c U and U is s-open
set in X . and we say that a subset B of a space X is sg —open set If
B is sg-closed set .
2-7 Definition (7) :

A subset A of space X is said to be generalized Semi-closed
(‘briefly gs-closed set)



If A c Uwhenever A cUand U isopensetin X.

And we say that a sub set B of space X is gs-open set If B is gs-
closed set .Clearly that every s-closed set is sg-closed and every sg-
closed set is gs —closed set s-closed __ | sg-closed __, gs-closed .

2-8 Remark :
None of the implication in the above diagram is reversible .See

(8).
3. S-normal space

3-1 Definition (3) :

space X is said to be S-normal space if for every disjoint closed
sets A and B in X there exist disjoint s-open sets U and V in X such
that : AcUandBcV.

3-2 Remark :

It is obvious that every normal space is S-normal and the
converse needs not be true . see (8) .
Now we introduce the concept of SO-space which gives us an
important condition in the next theorem .

3-3 Definition (8) :
A space X is said to be So-space If every s-open set in X is open

3-4 Theorems :
I et X be S-normal space ,if X is SO-space then X be normal
space . Proof :- see (8) .

3-5 Lemma :
A subset A of a space X is gs-open if and only if F ¢ A
whenever F ¢ A and F isclosed setin X.
proof :- The first side :
Let A be gs-opensetin X.
And let F ¢ A, where F closedsetin X ToproveF c A.



then A c F .

since F ¢ A
A is gs-closed set and F is open.
F

c
And since
Then A ¢
But A -(A).by (7).

Then(A) c F .

Hence F c A .

The second Side :

Let ¢ A whenever F ¢ A where F isclosed.

To prove A is gs-open set In other words we will prove that A is
gs-closed .

Let A ¢ U where U isopenin X .

Then U ¢ A where U is closed set .

Then by hypothesis U ¢ A . _

Then(A) c U .but(A) - (A) .

Then A c U .

And thus A is gs-closed set . Consequently A is gs-open set .

The next theorem gives defintion equivalent to the definition of S-
normal space :-

3-6 Theorem :-

for a space X then the following statements are equivalent :-

1- X is S-normal .

2- For every disjoint closed sets A and B in X there exist disjoint

gs-open sets U and Vin X suchthat A ¢ U and B ¢c V .

Proof :-

1) —, 2) This is obvious since every open set is gs-open .

2) 1)
let A and B be any disjoint closed sets in X by (2) , there sxist
disjoint gs-open sets U and V in X suchthat A ¢ U andB ¢c V .
letUl-U and V1-V.
Then U1 and V1 are disjoint s-open set in X .
And by Lemma (3-5) A ¢ UlandB ¢ V1.
And hence a space X is S-normal .

3-7 Theorem :
let X be S-normal space and let Y be closed and open (clopen )
sub set in X then the sub space Y is S-normal .



proof :- let A and B be any disjoint closed setsin Y .

Then A and B are disjoint closed sets in X .

Since X is S-normal .

Then there exist disjoint s-open sets U and V in X .

Suchthat A c U and B c V.
NowletUl-U~YandV1-VA Y.,

Then U1 and V1 are disjoint s-open sets in Y (Proposition 1-1-12
(8))

Suchthat A ¢ Ul and B ¢ V1.

And hcnce the subspace Y is S-normal .

4. Some function and preservation theorems
In this section we shall introduce some functions which it will use
later .
4-1 Defiinition (2) :
Let X and Y be topological space a function f: X _,Y is said to
be Pre s-closed function if for cach s-closed set B in X then f (B)
s-closed setin Y

4-2 Definition :

let X and Y be topological space function f : X— Y is said to
be pre gs-closed if for each s-closed set B of X then f (B) is gs-
closed setinY .

4-3 Proposition :
Every pre S-closed function is pre gs-closed .
Proof : this is obvious since every s-closed set is gs-closed set .

4-4 Remark :
The converse of previous proposition need not be true as the
following example:

4-5 example :
let X-(ab,c), T-(x0,:a::b::ab:) betopology on X and let
T =(X,0, :a: :a,b: ) another topology on X



letf: (X, T'") —(X,T") defined as : f (x) = x

Then f is pre gs-closed not pre s-closed function since there exist s-
closed set (a,c) of (X,T") such that f (a,c ) = (a,c) is not s-closed set
in (X, T

4-6 Definition (8) :

let X and Y be topological space a function f : X —— Y is said
to be S" continuous if for each s-open set ( s-closed set ) B of Y then
f(B) iss-open (s-closed ) setin X .

4-7 Definition (8) :

let X and Y be topological space a function f: X — Y is said
to be gs-conunuous If for each s-closed set ( s-closed set ) B of Y
thenf' (B) is gs-closed ( gs-open ) setin X.

4-8 Proposition :
Every S " —continuous function is pre gs-continuous .
Proof : This is obvious since every s-closed set is gs-closed set .

4-9 Remark :

The converse of previous proposition need not be true. See (8) .
Now we shall introduce some preservation Theorems Concerning S-
normal space .

4-10 Lemma :

subjection f: X — Y is pre gs-closed If and only If for each
¢ Y and each s-open U of X such that f (S) ¢ U, there exist gs-
openset V of Y suchthat S ¢ V andf (V) c U.

4-11 Theorem :
Let f: X — Y subjection . continuous pre gs-closed If X is
S-normal then Y be S-normal .
Proof : let A and B any disjoint closed set of Y
Since f is continuous
Then f1 (A) and f4 (B) are disjoint closed set in X
Since X be S-normal



Then there exist disjoint s-open sets U and V in X
Such thatf1 (A) ¢ U and f4(B) ¢ V.

Now by Lemma (4-10)

There exist tow gs-open set Gand Il in Y Such that A ¢ Gand B¢
H

Andf4 (G) ¢ U and f4(H) c V

Clearly G " H- O

Sincef4 (G) *f4A(ll) c U V-0

Thenf4 (G) » f(H) -0

Thenf4 (G*"H)-0

And since f is subjection

ThenG " H-0

And by theorem (3 — 6) a space Y is S-normal

4-12 Corollary :
If f: X — Y Dbe surbection pre s-closed , continuous and X
be S-normal space then Y be S-normal space .

4-13 Theorem :

let f : X —Y be injection closed pre gs-continuous . If Y is
S-normal then X be S-normal .
poof : let A and B be any disjoint closed sets in X
Since is closed and injection
Then f (A) and f (B) are disjoint closed sets in Y
Sins Y be S-normal space
Then there exist disjoint s-open sets U and V in Y
Suchthatf(A) c Uand f(B) cV
Since f is pre gs-continuous
Then f (U) and f (V) are disjoint gs-open sets in X
Suchthat A ¢ f4 (U)and B c f4 (V)
And By Theorem (3-6)
A space X be S-normal space

4-14 Corollary :
If f: X __, Y be injection , S-continuous ,closed and Y be S-
normal Then X be S-normal space .



References
1- Levin, N, Semi-open sets and Semi continuing in Topological
space .Amer Math, Monthly (70). 1963, 36 — 41 .
2- G — L Gary and D ,Sivaral pre Senticlosed mapping period
Math Hungar, 19 (1988) 97 — 106 .
3- SN Maheshwari and R Prasad on S-normal spaces .Bult
,Math , Soe Sel Math, R,S, Roumanie 22 (70) (1978), 27 — 24

4- Dugunji — J ,Topology, The university of Southern California
D (1966) .

5- Dasp, Note on Some Applications on Semi — open set,
progress of mathematies, 7,(1966) .

6- Paritosh Bhattachryya and B,K, 1, ahiri,Semi — generalized
closed sets intopology,Indian Journal of mathematics, Vol,29,
No,3,(1987) 375 - 382 .

7- S,G, Crossley and S,K, Hildebr and ,on Semi - closure
Texas,J, Sci 22 (1971) .

@J’J\ JJ\.&AAM
Dinale Al (A sall Cleliadll (e dine ) 530 ) 2l saledl 2ie s <A

Y00 Y Ay peatiod) deaall



