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of

semi completely regular space and semi regular space . And we study some relations among
the(S, 9:59.0S, 9,sg’, g's)of completely regular spaces

1. Introduction

In 1970, Levine [7] introduced a new and
significant notion in General Topology, namely
the notion of ageneralized closed set. A subset A
of a topological space (X,t) is caled
generalized closed, (briefly g-closed), if cl(A)
C U whenever A U and Uisopenin (X,t )
. This notion has been studied extensively in
recent years by many topologists. The
investigation of generalized closed sets has led to
severa new and interesting concepts . This
notion has been studied extensively in recent
years by many topologists because generalized
closed sets are not only natura generalizations of
closed sets.
P.Bhattacharya and B.K. Lahiri [8] , S.P.Arya
[1Q] , investigated semi g closed set , g semi
closed set respectively P.Sundaramand
A.Pushpalatha [9] , Al-Ddoury A.F.[2] A.l.EI-
Maghrabi and A.A.Nasef [1]introduced and
investigated strongly generalized closed sets
,5emi  strongly generalized closed set and
strongly generalized semi closed , Respectively

We study all definitions was in abstract ,
relations and some properties .
2. Preliminaries

(3) Generalized semi closed (briefly gs-closed) if
scl(A) € G whenever A € G and G isopen
in X.[3]

(4) strongly generalized closed (briefly
g closed) if cl(A) € G whenever A € G
and Gis g open in X [4]

(5) semi strongly generalized closed (briefly
sg closed) if scl(A) € G whenever A €
GandGissg open inX|[2] .

(6) strongly generalized semi closed (briefly g*s-
closed ) if scl(A) & G whenever

A c Gand Gis g-openin X[9].

The complements of the above mentioned sets
are called their respective open sets.

Definition 2.2: [5]A topological space

(X,t)iscaled:

(1) completely regular if for every closed F < X

andx € X \F, thereisacontinuous function
f: X = [0,1], suchthat f(x) = 0 and f(F) =
{1}

(2) Regular space if and only if ¥xe X
and VF closedinX , X¢ F, 3U,V et ,

suchthat xeV and F cV

Definition 2.1: A subset A of atopolgical spaceis%a{si ﬁ)\Pe::f

(1) Generalized closed (briefly g-closed) if cl(A)

€ Gwhenever A € Gand Gisopenin X.[6]

(2) Semi generalized closed (briefly sg-closed) if
scl(A) € G whenever A € G and Gissemi
openin X.[7]

Defention 2.3.[11] Atopological space
(Xt )is said to be:
(1) g Complete regular space

(briefly g [CR]) if
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gclosed set Fin X and xe X
,X¢ F ,Then 3
a continuous mapping g: X —[0]]
such that g(F)= {1} and g(x)=0.
(2) g regular space (briefly g [R])
if and only if the g closed set A
and point x¢ A
there exist dig int g open sets
U,V et suchthat AcU and xeV
SUNV =f.
(3) semi g completely regular (
briefy sg [CR])
if for every semi g closed set F < X
and xe X \F ,thereis
a continuous function f : X —[0]]
, such that
f(x)=0and f(F)=1{l}.
(4) semi g regular (briefy sg [R))
if and only if the sg closedset
Aand point x¢ A,
There exist digoint
semi g opensetsU,V et such that
AcU and xgV >sUNV =f .
(5) g semi completely regular
(briefy gs[CR]) if for every
gsem closed set F < X
and xe X \F,
thereis
a continuous function f : X —[0]]
, such that
f(x)=0and f(F)={l}.
(6) g semi regular (briefy gs[R])
if and only if the
gsclosed set Aand point
xe A, There exist digoint
g semi opensets U,V et such that
AcU and xgVsUNV =f .
(7) g" Completeregular space
(briefly g* [CR])if and only if

2011

gclosed set Fin X and xe X
>Xx¢ F,Then3
a continuous mapping g: X — [0]]
such that g(F)= {1} and g(x)=0.
(8) g"regular space (briefly g° [R)
if for each g" closed set A and
point x ¢ A there exist
disoint g opensetsU,V < X
such that
AcUand xeV>sUNV =f
(9) semi g”completely regular (
briefy sg” [CR])
if for every semi g* closedset
Fc X and xe X \F ,thereis

a continuous function f : X — [0]]
, such that

f(x)=0and f(F)={1}.
(10) semi g regular (briefy s3” [R])
if for each sy’ closed set
Aand each point x¢ A

There exist digoint
semi g opensets U ,V < X
suchthat AcU and x¢V

(11) g"semi completely regular

(briefy g"s[CR]) if for every
gsem closed set F < X

and xe X \F,

thereis

a continuous function f : X —[0]]
, such that

f(x)=0and f(F)={1}.

(12) g"semi regular (briefy g"s[R])
if for each g's closed set
Aand each point Xx¢ A
There exist digoint
g semi opensets U ,V < X
suchthat AcU and x¢V.
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3. Some Properties and Relations:
Defention 3.1. A topologica space (X,t ) is
caled:
(1) semi completely regular
(briefy s[CR]) if for every
semi closed set F < X
and xe X\ F ,thereis
a continuous function f : X — [01]
,suchthat f(x)=0
f(x)=0and f(F)={l}.
(2) semi regular (briefy s[R])
if for each semi closed set
Aand each point x¢ A
There exist digoint semi open sets
U,Vc X suchthat AcU
and xgV .
Theorem 3.2. Every
completely regular spaceis
semi completely regular
Proof : Let (Xt )be
completely regular space then F
closed set in X and
xe X >x¢ F,Then 3
a continuous mapping g: X — [0]]
such that g(F)= {1} and g(x)=0¢
by definition of
Complete regular space), But every
closed is semi closed [3]. Then (Xt )
is semi completely regular
Theorem 3.3. Every
semi completely regular is
s g Complete regular space
Proof : Let (Xt )be
semi completely regular space then F
semi closed set in X and xe X
> X ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1}
and g(x) = 0 (by definition of
semi Complete regular space),
But every semi closed is s g closed [3].

Then (Xt ) is

s g Complete regular space
Theorem 3.4. Every

s g Complete regular space

is g sCompleteregular space
Proof : Let (X,t ) be

s g completely regular space then F
sgclosed setin X and xe X

> X ¢ F,Then 3 a continuous mapping
g: X — [04] such that g(F)= {1}
and g(x) =0 (by definition of

s g Complete regular space), But every
s g closed is g sclosed [3]. Then (X,t)
is g sComplete regular space.
Theorem 3.5. Every

completely regular spaceis

s g completely regular

Proof : Let (X,t ) be

completely regular space then F
closed set in X and

Xe X >x¢F,Then3

a continuous mapping g: X — [0]]
such that g(F)= {1} and g(x)=0¢
by definition of

Complete regular space), But every
closed is s g closed [3]. Then (X,t )
is s g completely regular .
Theorem 3.6. Every

completely regular spaceis

g s completely regular

Proof : Let (X,t ) be

completely regular space then F
closed set in X and

Xe X >x¢F,Then3

a continuous mapping g: X — [0]]
such that g(F)= {1} and g(x)=0¢(
by definition of

Complete regular space), But every
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closed is g sclosed [3].Then(X,t ) is
g scompletely regular .

Theorem 3.7. Every

semi completely regular is

g s Completeregular space

Proof : Let (Xt ) be

semi completely regular then F

semi closed set in X and xe X

> x ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1}
and g(x)=0

(by definition of

semi completely regular ), But every
semi closed set is g sclosed [3].
Then (Xt ) is

g s Complete regular space.
Theorem 3.8. Every

completely regular spaceis

g Complete regular space

Proof : Let (Xt )be

completely regular space then F
closed set in X and xe X

> x ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1}
and g(x)=0

(by definition of

Complete regular space), But every
closed is g closed [2].

Then (Xt )

is g Complete regular space.
Theorem 3.9. Every

g Complete regular space is

g Complete regular space

Proof : Let (Xt )be

g Complete regular space then F

g closed set in X and x e X

> x ¢ F,Then 3 a continuous mapping

g: X = [04] such that g(F)= {1}
and g(x)=0

(by definition of

g’ Complete regular space), But every
g closed is g closed [2].

Then (X,t )

is g Complete regular space.
Theorem 3.10. Every

g’ Complete regular space is

g s Complete regular space

Proof : Let (X,t ) be

g Complete regular space then F is
g closed set in X and x e X

> X ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1} and
g(x) = O(by definition of

g’ Complete regular space), But every
g'closed is g sclosed [2,3]. Then (Xt )
is g sComplete regular space.
Theorem 3.11. Every

g Complete regular spaceis

s g Complete regular space

Proof : Let (X,t ) be

g Complete regular space thenis F
g closed set in X and x e X

> X ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1}
and g(x)=0

(by definition of

g’ Complete regular space), But every
g closed is s g closed [11].

Then (X,t)

is s g Complete regular space.
Theorem 3.12. Every

g~ scompletely regular is

g completely regular is



J. of university of anbar for pure science : Vol.5:NO.2: 2011

Proof: Let (X,t )be

g’ s completely regular then g*s
closed set Fin X and xe X

> X ¢ F,Then 3 a continuous mapping
g>9: X —[0]] such that
g(F)={Lfand g(x)=0

(by definition of

g’ s Complete regular space),

But every g sclosed is g closed [1].
Then (X,t ) is g completely regular
Theorem 3.13. Every

g’ s completely regular is

g scompletely regular is
Proof:

Let (X,t )be g"s completely regular
then g*sclosed set F in X and

xe X >x¢ F,Then 3

a continuous mapping g> g: X — [0]
such that g(F)={l}and g(x)=0

(by definition of

g’ s Complete regular space),

But every g’ sclosed is

g sclosed [1,23,4]. Then (X,t ) is

g s completely regular

Theorem 3.14. Every

g Complete regular space

is g sCompleteregular space

Proof : Let (Xt ) be

g completely regular space then F is
g closed set in X and xe X

> x ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1} and
g(x) = 0(by definition of

g Complete regular space), But every
g closed is g sclosed [3]. Then (Xt )
is g sCompleteregular space.

Theorem 3.15. Every

semi completely regular is

g Complete regular space

Proof : Let (X,t ) be

semi completely regular then F
issemi closed in X and xe X

> X ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1}
and g(x)=0

(by definition of

semi completely regular ), But every
semi closed is g closed [1,2,34].
Then (Xt ) is

g Completeregular space.

Theorem 3.16. Every

semi completely regular space is

g~ sComplete regular space

Proof : Let (X,t ) be

semi completely regular space then F
is semi closed set in X and xe X

> X ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1}
and g(x)=0(by definition of semi
Complete regular space), But every
semi closed is g~ sclosed

[1. Then (X,t)

is g" sComplete regular space
Theorem 3.17. Every

completely regular spaceis

g completely regular

Proof : Let (X,t ) be

completely regular space then F
closed set in X and xe X

> X ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1}
and g(x)= 0(by definition of
Complete regular space), But every
closed is g closed [3].

Then (Xt ) is g completely regular
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Theorem 3.18. Every

completely regular spaceis

g~ sComplete regular space

Proof : Let (Xt )be

completely regular space then F
closed set in X and xe X

> X ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1}
and g(x)=0

(by definition of

Complete regular space), But every
closed is g"sclosed [11]. Then(X,t)
is g's Complete regular space
Theorem 3.19. Every

completely regular spaceis

sg Completeregular space

Proof : Let (Xt )be

completely regular spacethen F is
closed set in X and xe X

> X ¢ F,Then 3 a continuous mapping
g: X —[01] such that g(F)= {1}
and g(x)=0

(by definition of

Complete regular space), But every
closed is s g closed [11].

Then (X,t)

issg Complete regular space.
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