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Abstract

In this work, we study S™-
continuous functions, a functionf : X —-Y
is caled S™-continuous function if the
inverse image of every semi- open setin'Y
is semi open in X .Severa properties of
these functions are proved.

1.Introduction and Preliminaries:

Let (X,T) be a topological space
Jet Ac X, closureof A andinterior of A
are denoted by clA, IntA respectively A
is caled semi —open [3] if AcclintA
every open set is semi open but the
converseis not necessarily true .

Definition :1-1

Let f:(X,T)—>(Y,Q)
function ,we say that:
a) f issemi —continuous ( S- continuous
) [2] ,if theinverse of every opensetin Y is
semi openin X.
b) f issay S - continuous ,if the inverse
image of every semi —openin Y isopenin
X.
c) f issay S —continuous ,if the inverse
image of every semi —open in Yis semi-
openin X.

be a

X X

2-Certain forms of S
functions

— continuous

In this section, we introduce and

study several forms of S™ - continuous
functions.

We recall the following definitions.

Definition 2.1:14]

a) Let (X.T) be a topologica space, let
Bc X , wesay that B is semi —closed if
B®issemi openin X.

b) LetBc X, the semi-closure of B
(scl(B))is the intersection of al semi-
closed setsin X containingB.

c) LeaFc X, we say that Fis sem -—
generalized closed in X (sg-closed) if
(FcO=sl(F)cO (O is semi —open
inX)

Now we are ready to introduce a weak
form of S™ - continuous function which
wecal A- S™-continuous function.

Definition 2.2:

Letf:(X,T)—(Y,Q2) be a function,
we say that f is A—S™ —continuous function
if Fcf'(0)->si(F)c f*(O) (O issemi
openin Y,F issg- closed in X) Of courses, if
f is S” —continuous function then f is
A— S —continuous function .

Example 2.3:

Let X ={a,b}, T ={D, X {a}} ,
Definef : X — X asfollows:
f(a@=b,f(b)=a

Now A={a} is open and hence semi
open, consider f *(A) ={b}

Now {b}is semi closed in X so the inverse
of every semi open in X is semi closed which
showsthat f is A—S™ — continuous function.

(Fc f0) » I (F) c sl (f (0)= f *(0)),
But f isnot S™ — continuous function
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because {a@} issemi openin X and
f *({a}) ={b} .Which is not semi open
in X ({b} ¢ clint{b})
Before, we state the next theorem, we need
the following definition.

Definition 2.4 [3]
Lee f:(X,T)>(Y,Q) be a

function, we say that f is Contra — S™ —

continuous if the inverse of every semi -open
inY issemi - closed in X

Theorem 2.5:
Let f:(X,T)—> (Y,Q) be contra
—S*—  continuous function, then f

iSA—S* — continuous function.

Proof :
Let O beasemi openin Y, let F be

sg— closedin X ,let Fc f*O), then
scl(F) c sl (f*(0) = f *(0), Because
f 1(0) issemi closedin X which means
that fis A—S™ — continuous function.

Theorem 2.6:

Lee f:(X,T)>(Y,QQ) be a
function from a topological space (X,T)
into a topological space(Y,Q), If the semi

open and semi closed sets of (X,T)
coincide, the f is A-S™ — continuous
function if and only if f is contra

— S —continuous function.

Proof :

Assume f is A-S” - continuous
function .Let A be an arbitrary subset

of (X,T) such that AcW ,Where
W is semi open in X, then by hypothesis
scl(A) < scl (W) =W , therefore all subset of

(X,T) are sg—closed (and hence al are

Sy —open) so,

for any O which is semi-open in Y,
f *(O) issg—closed. scl (f *(0)) < f*(0).
Therefore scl(f'(0))=f"0) , ie.
f *(O) is semi closed in X , which means

that f is contra —S™ — continuous
function.
Corollary2.7 :

Let f:(X,T)—>(Y,Q) be a function
from a topological space (X,T) into a
topological space (Y,Q) , If the semi open
and semi closed sets of (X,T) coincide
then f is A—S™ — continuous if and only
if f isS™— continuous.

Proof:

Lete f be A-S”- continuous
function, let Obe semi —open inY, we will
show that f is S™ — continuous inX.

Now f 7(O) issg — closed (theorem?2.6)
, f7(0) c f(0) - sclf (0)c f(0)
Which means that f *(O) is semi-closed in
X , But the semi-open and semi—closed
setsin X coincide, so f *(O) is semi-open
in X so f is S™ — continuous.

Another proof, According to theorem
26, If [ is A-S"-
then T contra —S™ —continuous, let O be

continuous

-1
semi openin X, hence () iS semi-open

f

in X , so ! isS”—continuous.
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Definition2.8 :

Lete f:(X,T)>(Y,Q) be a
function, we say that f is perfectly contra
— S — continuous function if the inverse of
every semi-open in Y is semi clopenin X
(that is semi-open and semi-closed)

Before, we state the next theorem we
need the following definition .

Definition 2.9:

Lete f:(X,T)>(Y,Q) be a
function we say that f is A—semi closed if
f(B)c A= f(B)csint(A),

(sint(A) =semi-interior of A, A is sg-
open subset of Y ,B is semi-closed subset
of X).

Theorem?2.10:

Let f:(X,T)>(Y,Q) be S*-
continuous function and A —semi closed then
f *(A) is sy— closed whenever A is sg -
closed subset of Y .

Proof :

Let A be sg—closed subset of Y,
suppose f(A)cO (O is semi —open in
X).

Now O° c f *(A%) hence f (O°) — A°, then
f (O°) csin(A°) = (scl (A))° it follows that
O° = (f *(scl(A))® and hence,

(f*(scl(A)cO since f is S*-
continuous, then (f *(scl(A))is semi-
closed.

Thus we have

(f(A) sl (f *(scl(A) = f (scl(A)cO
, This implies that f (A)is sg-closed in
X.
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