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Abstract
In this paper we introduce a new type of separation axioms which we call

s*-separation axioms. We obtain the definition from standard separation
properties by replacing open set by s*-open set in their definitions.
Moreover, we study the relation between this type of separation axioms and
each of generalized separation axioms (g-separation axioms) and standard
separation axioms.
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1.Introduction

Levene,N. (2) generalized the concept of
closed sets to the generalized closed sets
(g-closed sets). Al-Meklafi, S. (3) generalized
the concept of closed sets to the s*-closed sets.
The complement of a generalized closed
(resp.s*-closed) set is called a generalized open
(resp.s*-open) set. In this paper we derive
different properties of s*-closed sets and s*-
open sets also we introduce a new type of
separation axioms namely, S*-separation
axioms, which is properly placed in between the
standard separation axioms and the generalized
separation axioms (g-separation axioms). We
obtain the definition from standard separation
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properties by replacing open set by s*-open set
in their definitions. Moreover, we study the
relation between this type of separation axioms
and each of generalized separation axioms and
standard separation axioms.

2. Preliminaries

Throughout this  paper (X, t)and(Y, o)
repressent nonempty topological spaces. If
AcY c X then ,cl(A), int(A)and X—-A
denote the closure of A, the interior of A and
the complement of A in X respectively
also,cl, (A) and int, (A) denote the closure of

A and the interior of A in Y respectively.
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First we recall the following definitions.
(2.1)Definition(1):

A subset A of a topological space (X, 1) is
called a semi-open (s-open ) set if there exists
an open subset U of X such that
Uc Accl(U).The complement of a semi-
open set is defined to be semi-closed (s-closed).

(2.2)Definition(2):

A subset A of a topological space (X,1)is
called a generalized closed (g-closed) if
cl(A) c Uwhenever AcUand U is open
in(X, ) .The complement of a g-closed set is
defined to be generalized open (g-open).

The class of all g-open subsets of (X,1)is
denoted by GO(X, 7).

(2.3)Definition(3):

A topological space (X,t)is called a g-T,
space if for any two distinct points x and y of

X there is a g-open set of X containing one of
them, but not the other.

(2.4)Definition(3):

A topological space (X,t)is calld a g-T,-
space if for any two distinct points x and y of
Xthere is a g-open set of X which dose not
contain y and a g-open set of y which dose not
contain x .

(2.5)Definition(3):

A topological space (X,t)is called a g-T,-
space if for any two distinct points x and y of
X there are two g-open sets U andV such that
xeU,yeVandUNV=¢.

(2.6)Remarks(3):

i)Every T, - space is g- T, - space (i= 0,1,2) but
the converse may not be true in general.
ii)Every g- T, - space is g- T, , - space (i=1,2) but
the converse may not be true in general.

3. Properties of s*-open sets and s*-closed
sets

(3.1)Definition(3):

A subset Aof a topological space (X,1)is
called an s*-closed set if cl(A)cU
whenever Ac Uand U is s-open in(X,1).

A
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The complement of an s*-closed set is defined
to be s*-open.

The class of all s*-open subsets of (X,1) is
denoted by S*O(X, 7).

(3.2)Remarks:

i)Every open (closed) set is an s*-open (s*-
closed ) set respectively.

ii)Every s*-open (s*-closed ) set is a g-open
(g-closed) set respectively.

The converse of (i) and (ii) may not be true in
general.

iii) s-open sets and s*-open sets are independent.

(3.3)Theorem:

A subset A of a topological space (X, 1) is an
s*-closed set iff cl(A)— A contains no non-
empty s-closed set.

Proof:

Necessity, Let F be an s-closed subset
of (X, t) such thatF c cl(A)—A. ThenAc X-F.
Since A'is s*-closed and X —F is s-open, then
cl(A) c X—F. This implies Fc X-cl(A)
SoF < X—cl(A)Ncl(A) =¢. Therefore F=¢.
Sufficiency, suppose  Ais a  subset
of (X, t) such that cl(A)— Adoes not contain
any non-empty s-closed set .Let O be an s-open
set of (X,1)such thatAc O.If cl(A)z O ,
then cl(A)(N(X—0)is a non-empty s-closed
subset of cl(A)—A. This is a contradiction
.Therefore Ais an s*-closed set .

3.4)Theorem:

If A and B are s*-closed sets, then AUB is also
an s*-closed set.

Proof:

If AUB<O and if O is s-open , then
cl(AUB) =cl(A)Ucl(B)c O .Thus AUB
is an s*-closed set.

(3.5)Theorem:

If A is an s*closed set of(X,t)and
A c B ccl(A) then B is also an s*-closed set
of (X,7).

Proof:
Let O be an s-open set of(X,t)such
that B<O.Then AcO.Since A s
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s*-closed, then cl(A) cO. Now,
cl(B) ccl(cl(A)) = cl(A) < O. Therefore Bis
also an s*-closed set of (X,1).

(3.6)Theorem:

A subset A of a topological space (X, 1) is s*-
open iff Fc int(A)whenever F is an s-closed
subset of (X,t)and FC A.

Proof:

Suppose that A is s*-open and F < A where F
is s-cloced , then X - A < X-F.

Since X-F is s-open and X-A
is s*-closed then cl(X-A)cX-F. Hence
X—int(A) c X—F. Therefore F cint(A).
Conversely, suppose that F — int(A) whenever
F is s-closed andF < A.To prove thatAis
s*-open.

Let X—-Ac U whereU is s-open
in(X,7).Then X-UcA. Since X-U is
s-closed , then X-Ucint(A), hence
X —int(A) c U. Therefore cl(X-A)c U.
Thus X —Ais an s*-closed set .i.e. A is an s*-
open setin(X,1).

(3.7)Theorem:

If A and B are s*-open sets, then A(1B is also
an s*-open set.

Proof

The proof follows immediately from (3.4) by
showing that X — (A B) is s*-closed.

(3.8)Theorem:

If A and B are separated s*-open sets ,then
AUB is s*-open.

Proof:

Let F be an s-closed subset of AUB. Then
FNcl(A)c A. By (1) FNcl(A)is s-closed
and hence by (3.6) F(cl(A)cint(A).
Similarly ,FNcl(B) cint(B) .

Now,

F=FN(AUB)c

(FNel(A)U(FNc(B)) <

int(A) Uint(B) c int(AUB).

Hence Fcint(AUB)and by (3.6)AUB is
s*-open.

VeV
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(3.9)Corollary:

let Aand B be two s*-closed sets and suppose
that X —-Aand X-—-B are separated .Then
ANB is s*-closed.

Proof:

The proof follows immediately from (3.8) by
showing that X — (A1 B) is s*-open.
(3.10)Theorem:

If A is an s*open set of(X,t)and
int(A) cBc A |, then B is also an s*-open
set of (X, 1) .

Proof:

Since X-AcX-Bc X-int(A)=cl(X-A)
and X — A is s*-closed ,then by (3.5) X—-B is
s*-closed. Thus B is s*-open.
(3.11)Theorem:

A subset A of a topological space (X, 1) is s*-
closed iff cl(A)—A is s*-open.

Proof:

Necessity, suppose that A is s*-closed and that
Fccl(A)—A,F being s-closed .Then by
(33) F=¢ and hence F cint(cl(A)—A).
Therefore by (3.6) cl(A) — A is s*-open.
Sufficiency,suppose thatcl(A) —Ais s*-open
and A < O ,where O is an s-open set .

Now, cl(A) N (X-0) ccl(A)N(X-A) =
cl(A)—Aand since cl(A)N(X-0)is s-
closed and cl(A) —Ais s*-open, it follows that
cl(A)N(X-0) cint(cl(A)—-A) =¢.
Therefore cl(A)N(X-0)=¢ or cl(A) < O.
Thus A is s*-closed .

(3.12)Theorem:

Let (X, 1) be a topological space and(Y,t’) be a
closed subspace of (X,t).If A is s*-open
in(X,7) then ANY iss*-openin(Y,t’).

Proof:

Let F be an s-closed subset of Y such that
Fc ANY then F< A. Since F is s-closed
in YandY is s-closed in X jthen by (4)F is s-
closed in X , hence by (3.6) F < int(A) . Since

F=FNY cint(A)NY < int, (AN Y) then
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Fcint, (ANY). Thus A1Y is an s*-open
setiny .
8 4. S*-Separation axioms

As an application of s*-open sets, we introduce
five new spaces namely, s*- T, -spaces , s* - T, -

spaces , s*-T,-spaces , s* -T,-spaces and
s*-T_, -spaces.
3%

(4.1)Definition:

A topological space (X,t)is called an s*-T,-
space if for any two distinct points x and y of
X there is an s*-open set of X containing one
of them ,but not the other .

Since every open set is an s*-open set,then
we have the following theorem:-

(4.2)Theorem:
Every T,-space is an s*- T, -space.

Proof:
It is obvious .

(4.3)Remark:

The converse of ( 4.2) may not be true in
general.Consider the following example:-

Example:

Let X={ab,c} & t={¢ X{ab}}.

Since S*O(X, 1) ={¢ X {a}.{b}.{ab}}.
Then(X,t)is an s*-T,-space but not a T,-
space.

Since every s*-open set is a g-open set, then
we have the following theorem:-

(4.4)Theorem:
Every s*-T,-space isa g- T,-space.

Proof:
It is obvious .

(4.5)Remark:

The converse of ( 4.4) may not be true in
general .Consider the following example:-

Example:
Let X={abc} & t={¢ X{a}}.

Since GO(X,7)={¢, X, {a}, {b}, {cHab},
{ac}} and S*O(X,7) ={¢ .X{a}} .Then
(X,7)is a g- T,-space,but not s*- T, .

YEA
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(4.6)Theorem:
s*-T, property is a closed-hereditary property

Proof:

Let (Y,t') be a closed subspace of an s*- T, -
space (X, t).To verify that (Y,t") is an s*-T,-

space .Let x and y be two distinct points of Y,
then x and y be two distinct points of X . Since

(X,t)is an s*-T,-space, then there exists an
s*-open setU in(X,t) containing xory say X
but not y .Now , by (3.12)U(Y is an s*-open
set in(Y,t’) containing X, but not y . Hence

(Y,t") is an s*- T, -space.

(4.7)Definition:

A topological space (X, t)is called an s*-T, -
space if for any two distinct points x and y of
X there is an s*-open set of x which dose not
contain y and an s*-open set of y which dose
not contain x

(4.8)Theorem:

Every T, -space is an s*-T, -space.
Proof:

It is obvious .

(4.9 Remark:

The converse of (4.8 ) may not be true in
general .Consider the following example:-
Example:

Let X={ab} & t={¢ X}.

Since S*O(X, 1) ={d X {a}{b}}.
Then(X,t)is an s*-T, -spacebut not a T,-
space.

(4.10)Theorem:

Every s*-T, -space is a g- T, -space.
Proof:
It is obvious .

(4.11)Remark:

The converse of (4.10) may not be true in
general .We observe that the space of (4.5) is

a g- T, -space ,but not an s*- T, -space.

(4.12)Theorem:
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Every s*- T, -space is an s*- T, -space.

Proof:

Let (X,t) be an s*T -space. To prove
that (X, t) is an s*-T,-space. Let x and y be
any two distinct points of (X, 1) .Since (X, 1)
is an s*- T, -space, then there exists two s*-open
setsUand Vin(X,t)such that xe U,y e U
and yeV,xegV. Thus(X,t)is an s*-T,-
space.

(4.13)Remark:

The converse of ( 4.12) may not be true in
general .We observe that the space of (4.3) is an

s*- T, -space,but not an s*- T, -space.

(4.14)Theorem:

A topological space (X,t)is an s*-T,-space
if every singleten is s*-closed.

Proof:

Suppose that every singleten is s*-closed in
(X, 7).To verify that (X, t)is an s*-T, -space.
Let x and y be any two distinct points of (X, ) .
PutU =X —-{x}andV = X —{y}.Since{x}and
{y}are s*-closed sets in(X,t), thenUand
Vare s*open sets in(X,t). Since
yeU,xgU and xeV,y ¢ V. Thus(X, 1) is
an s*- T, -space.

(4.15)Remarks:

i)By (4.9),we observe that the points of an s*-
T, -space need not be closed.

ii)Not every finite s*-T,-space is discrete.

The space in example (4.9) is finite and s*-T, -
space ,but not discrete.

iii) T,-space and s*- T, -space are independent.
The space of example (4.9) is an s*- T, -space ,
but not a T,-space.The following example

show that T,-space may not be an s*- T, -space
in general.
Example:

Let X={abc} & t={¢ X{a}{ab}{ac}}
Since S*O(X,1)={¢ X{a}{ab}{ac}}.Then

(X,t)isa T,-space ,but not an s*- T, -space.

V¢4
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(4.16)Theorem:

s*-T, property is a closed-hereditary property
Proof:

Let (Y,t") be a closed subspace of an s*-T, -
space (X, t).To verify that(Y,t')is an s*-T, -
space.Let x and y be two distinct points of
Y ,then x and y be two distinct points of X .

Since (X, 1) is an s*-T, -space,then there exists
two s*-open sets Uand Vin(X,t)such that
xeUygUandyeV, xgV.

Now by (3.12)UYand V(1Y are s*-open
sets in(Y,t")such that xe UNY,ygUNY
and yeVNY, xgVNY.Thus(Y,t') is an
$*-T, -space.

(4.17)Definition:

A topological space (X, 1) is called an s*-T,-
space if for any two distinct points x and y of
X there are two s*-open sets U and V such that
xeU,yeVand UNV=¢.

(4.18)Theorem:

Every T,-space is an s*- T, -space.

Proof:
It is obvious .

(4.19)Remark:

The converse of (4.18) may not be true in
general.

Example:

Let X={abc} & t={¢ X{a}{bc}} Since
S*O(X,1)={¢. X, {a}, {b}, {c}, {ab}, {ac},
{bc}}.

Then(X,t)is an s*-T,-space ,but not a T,-
space.

(4.20)Theorem:

Every s*-T,-space isa g-T,-space.
Proof:
It is obvious .

(4.21)Remark:

The converse of ( 4.20) may not be true in
general .We observe that the space of (4.5) is a

g- T,-space but not an s*- T, -space.
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(4.22)Theorem:

Every s*-T,-space is an s*- T, -space.
Proof:

Let(X,t)be an s*-T,-space .To prove
that (X, t) is an s*- T, -space. Let x and y be two
distinct points of (X,t). Since (X,1)is an s*-
T,-space , then there exists two s*-open
sets Uand V in(X,t)such that x e U,y e Vand
UNV=¢. Since ygUand xgV.
Thus (X, 1) is an s*- T, -space.

(4.23)Remark:

The converse of (4.22) may not be true in
general . Consider the following example:-

Example:
Let X be any infinte set and let
t={Uc X:U%s finite}U{¢}. Then (X, 1)

is an s*- T, -space ,but not an s*- T, -space, Since
in(X,t)any two non-empty open sets and
hence any two non-empty s*-open sets intersect.

(4.24)Remarks:

i) T,-space and s*-T,-space are independent.
The space of example (4.15)(iii) is a T,-space,
but not an s*-T,-space. While the space of
example (4.9) is an s*-T,-space,but not a T,-
space.

i) T, -space and s*-T,-space are independent.
The space of example (4.23) is a T,-space but
not an s*- T, -space. While the space of example
(4.9) is an s*- T, -space Jbut nota T,-space.

(4.25)Theorem:

s*-T, property is a closed-hereditary property.
Proof:

Let (Y,t") be a closed subspace of an s*-T,-
space (X, t).To verify that(Y,t")is an s*-T,-
space.Let x and y be two distinct points of Y,
then x and y be two distinct points of X . Since
(X,t)is an s*- T,-space, then there exists two
s*-open sets Uand Vof (X, t)such that
xeU,yeVandUNV =¢. Now by (3.12)
UNYand V(N Yare s*open sets in(Y,7')

\O.
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such that xeUNny, yeVNY and
unmNvNy)=UNVINY =éNY=4¢

Thus (Y, ') is an s*- T, -space.

(4.26)Theorem:

s*-T, property
(i=0,1,2).

Proof:

is a topological property

Let f:(X,t) > (Y,c)be a homeomorphism
and(X,t)be an s*-T,-space. To prove
that(Y,c)is an s*-T,-space .Let y,,y, €Y
such that y, #y,. Since f is onto , then
Ix,X,eX suwch that  f(x,)=Y,,
f(x,)=Y, & X, #X, .Since (X,t)is an s*-
T,-space, then there exists two s*-open sets
Uand Vof (X,t)such that x,eU,
X, eVandUNV=¢. Since f is a
homeomorphism then f(U)and f(V)are two
s*-open sets in Y such that y, =f(x,) e f(U)
and y, =f(x,) ef(V). Since f is one-to-one,
thenf(U)NF(V)=F(UNV)=F(0)=¢.
Thus (Y, o) is an s*-T, -space.

By the same way we can prove the theorem
when i=0,1.

(4.27)Definition:

A topological space (X,t)is called an s*-
regular space if for any closed subset F of X
and any point x of X which is not in F, there

are two s*-open sets Uand Vsuch that
xeU,FcVandUNV=4¢.

(4.28)Definition:

An s*regular T, -space is called an s*-T,-
space.

(4.29)Theorem:

Every T, -space is an s*- T, -space.
Proof:

It is obvious .

(4.30)Theorem:

Every s*- T, -space is an s*- T, -space.

Proof:
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Let (X,t)be an s*T,-space
that (X, t)is an s*-T,-space. Let x and y be
two distinct points of (X,t). Since (X,t)is a
T,-space, then by (5){y} is closed in Xand
x ¢{y}. Since (X,t)is s*-regular then there
exists two s*-open sets Uand V of (X, 1) such
that xe U ,{y}<cV and UNV =¢. Hence
XeUand yeV. Thus (X,1)is an s*-T,-
space.

(4.31)Remark:

The converse of (4.30) may not be true in
general.We observe that the space of (4.9) is an
$*-T,-space,but not an s*- T, -space.

.To prove

(4.32)Theorem:

Every s*-T,-space isa g-T,-space
Proof:
It is obvious .

(4.33)Remark:

The converse of (4.32) may not be true in
general .We observe that the space of (4.5) is a

g- T,-space,but not an s*- T, -space.

(4.34)Theorem:

A topological space (X,t)is s*-regular if for

any X € Xand any open set U of x, there is
an s*-open set Vof X such that
xeVccl(V)cU.

Proof:

Suppose that (X, t) is s*-regular ,U is open in
X such that X e U. Since U is open , then
X-U is closed in X andxgX-U,
since (X, 1) is s*-regular, then there exists two
s*-open sets Vand W of (X,t)such that
xeV,X-UcW and VW =¢. Hence
X—-WcU, Since X-W is s*closed and
Uis s-open then cl(X-W) c U.

Since VW =¢, then V< X-W | hence
cl(V) ccl(X=W). Therefore x eV ccl(V) <
cd(X-W)c U Thus xeVccl(V)cU .
Conversely, To prove that (X, 1) is s*-regular.
Let xe Xand F be a closed subset of X

such that X ¢ F. Then x e X—F, hence by
hypothesis there is an s*-open set V of x such

Yo
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that x e V c cl(V) € X-F, Since cl(V)c X-F

then FcX-cl(V)and X-—cl(V)is an
s*-open set of X.Therefore xeV,
FcX-cl(V) and VNOAX-cl(V)=¢

.Thus (X, t) is an s*-regular space.

(4.35)Remarks:

i) T,-space and s*-regular space are
independent (see (4.15) (iii ) and (4.9)).

i) T,-space and s*-regular space are
independent (see (4.23) and (4.9)).

iii) T,-space and s*regular space are

independent. The space of example (4.9) is an
s*-regular space, but not a T, -space.

The following example show that T, -space may
not be an s*-regular in general .

Example:
Let R be the set of all real numbers and k

:{l N is a positive integer }.
n

Let t be the topology on R whose base
consists of:

(@) Every open
O¢(a,b).

(b) Every set (a,b)-k ,where (a,b) open interval
containing 0.

Then (R ,t) is a T,-space, but not s*-regular.

(4.36)Theorem:

interval (a,b) such that

s*-T, property is a closed-hereditary property.
Proof:

Let (Y,t') be a closed subspace of an s*-T, -
space (X,t).To verify that(Y,t') isan s*-T,-
space.  Since(X,t)is  an
then (X, t) is an s*-regular T, -space .Hence by
(5)(Y,t)is a T, -space . To prove that (Y, ') is
s*-regular.

Let F be a closed subset of Y and y € Y such

that yeF, then F=FKNY, where F is

closed in X and ye¢F . Since(X,t)is s*-
regular, then there exists two s*-open sets
Uand Vof (X,t)such that yeU,

FcVandUNV=¢.

s*-T, -space,
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Now , by (3.12) U Yand V(Y are s*-open
sets  in(Y,t")such  that yeUny,

F=FENYcVNYand (UNY)N(VNY)=
(UNV)NY=¢6NY =¢. Therefore (Y,1") is an
s*-regular space . Thus(Y,t’) is an s*-T,-
space.

(4.37)Definition:

Let (X,t) and(Y,c) be two topological
spaces. A function f : (X, 1) — (Y, o) is called

s*-continuous if f*(V)is an s*-open set of
(X, 1) for each open subset V of Y.

(4.38)Theorem:
Every continuous function is an s*-continuous.

Proof:
It is obvious .

(4.39)Remark:

The converse of (4.38) may not be true in
general .Consider the following example:-
Example:

Let X = Y= {abc} , t={¢ X{ab}} and
c={¢,Y{a}{ac}}

Define f:(X,t) = (Y,o) by : f(a)=a, f(b)=c
and f(c)=b .f is not continuous, since {a} is an
open set of (Y,o), but f*({a}) ={a}is not
open in(X,t).However f is s*-continuous,
because , S*O(X,t)={¢, X, {a}, {b}, {ab}}
and f7(9)=0, fH(V)=X, f ({a})={a},
f*({a,c}) ={a,b}

which are s*-open sets in (X, 1).

(4.40)Definition:

A topological space (X,t)is called an s*-
completely regular space if for any closed
subset Fof X and any point x of X which is
not in F , there is an s*-continuous function
f:(X,t) > ([01],n")such that f(x)=0and
f(F) =1 (where [0,1] is a subspace of R with
relative usual topology ').

(4.41)Definition:

ACA
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An s*-completely regular T, -space is called

an s*—Ts% -space.

(4.42)Theorem:

Every s*- Ta}/ -space is an s*- T, -space.
2

Proof:
Let (X,t)be an s*-Tsy-space.To prove
2

that (X, t) is an s*- T, -space. Since (X, 1) is an
S*- TS}/ -space, then (X,t)is an s*-completely
2

regular T, -space. It is enough to prove that
(X, 1) is an s*-regular space. Let F be a closed
subset of X and xeX such that x¢F.
Since (X, 1) is  s*-completely  regular,
then there is an s*-continuous function
f:(X,1) > ([01],n) such thatf(x)=0and
f(F)=1. Since [01]cRand R with usual
topology is a T,-space thensois ([0,1], ") .
Since 01e[01]and O =1 then there are two
open sets Uand V in ([01],n")such that
0OeUleVandUNV =¢. Since f is s*-
function , then f*(U)and
f (V) are s*-open sets in(X, 1) .
w0eU=fH0)ef (U)=xef (U).
wleV=fi@ef Y (V) Fef (V).
Since

fFEUNFH V) =F(UNV) =T (9)=¢.

Thus (X, t) is an s*- T, -space.

continuous

(4.43)Theorem:
S*-T roper
3y property

property.
Proof:

is a closed-hereditary

Let (Y, 1) be a closed subspace of an s*—Ta}/ -
2

space (X,t). To verify that(Y,t") is an s*-
T%-space. Since (X, 1) is an s*—T%-space,
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then (X,t)is an s*-completely regular T,-
space .

Hence by (5)(Y,t')is a T, -space. To prove
that ('Y, t")is an s*-completely regular Let F be
a closed subset of Yandye Ysuch that
ygF,then F=F Y, where F is closed in
Xand yeF. Since(X,t)is s*-completely
regular, then there is an s*-continuous function
f:(X,7) > ([01],n")such that f(y)=0and
f(F)=1Letg=Ff/Y:(Y,7)>([01],u) bea
function defined by - g(x) = f(X),V x €Y.
Since f is s*-continuous andY be a closed
subspace of X then g is also an s*-continuous

Since  gy) = f(y)=0 and gy) = f(y)
=1,vyeF, then g(y)=0 and g(F)=1
Hence (Y,t') is an s*-completely regular.

Thus (Y,t') is an s*- Tg}/ -space.
2

(4.44)Theorem:

i) s* - T, property is a topological property.
i) s* -Tg}/ property is a topological property.
2

Proof:

i) Let f: (X, 1) — (Y, ) be a homeomorphism

and(X,t)be an s*- Ta}/ -space.To  prove
2

that(Y,o)is an s*—T3y—space. Since (X, 1) is
2
s*—TSy—space, then(X,t)is an s*-completely
2

regular T, -space. Hence by (5)(Y,c)is a T,-
space .To prove that(Y,o)is an s*-completely

regular . Let F be a closed subset of Y and
y € Ysuch that y ¢ F. Since f is onto , then

there is x € Xsuch that f(x) = y. Since f is

Yoy
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continuous, then f*(F)is closed in X
andx ¢ f *(F)=F,.  Since(X,t)is  s*
completely regular, then there is an s*-
continuous function h:(X,7) > ([0,]],n") such
that h(x)=0 and h(F)=1 Since
f1:(Y,0) > (X,1) is homeomorphism and

h:(X,t) = ([01].n)is s*-continuous then
hof™:(Y,5) = ([01],n") is s*-continuous .

Since  hof™(y)=h(f*(y)) =h(x) =0and
hof*(F)=h(f*(F))=h(F) =1 Hence(Y,o)
is an s*-completely regular space .Thus(Y,o)is
an s*- T3% -space. By the same way we can

prove that (i).
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