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Abstract

In this paper we introduce a definition of a new space is called a-7,, by ' ey coricept of pencestised clossd

sets of the typea, we studied the relationship between this space and the spaces

-Ty

o N o-T -
space 2 js located between* " "®and* "1 .
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Introduction
The concept of g-closed sets in topological spaces
was introduced in 1970 by N. Levine [1] , a subset 4
of (X,7)to be g- closed set cl(B) c U, whenever B c U
and U is open set . After the work of N. Levine on g-
closed sets, various mathematicians turned their
attention to the generalizations of various concepts in
topology .
Later, in 1994, H.Maki, R.Devi and K.Balachandran
.[2] , generalized the concept of g-closed sets to & -
generalized closed sets By definition a subset of 4 of
(X,7)is said to be « - generalized closed set

if clg(B)cU ; Bc U and U isopen set .
By using this concept we study and discuss a new
topological spaces which is called «-7;,, space . A
space(X,t) isa-Tj;; space if every a«- generalized
closed subset of (X,7)itis & - closed gt .
And we have clarify the relation between o-7j);
space and a -7y space [3],anda-T; space [3].
Objective of the research
By using the concepta-generalized closed set we
study and discuss a new topological spaces which is
called a-Tj,, space.
Research methods
The search is located in the area of mathematical
analysis and it serves the public topology, depending
on the concept of a -generalized closed sets to obtain
new results related toa -7y, space .
Definitions and concepts

Definition 4.1
Let x be a topological space. A subset B of X is
called :

I- @ —open set [4]if Bc int cl(int( B)))

2- a - closed set [4)if cl(int( cl(B))c B

3 - The intersection of all a-closed sets containing a
subset B of X is called a-closure of B and denoted
by clg(B) .

4 — The - interior of a subset B of X is the largest
a —open set contained in B, and denoted by inty(B).
We denote the family of a-open sets of (X,7)
by Oq(X), and denote the family of all «-closed of

(X,7) by Cq(X).

-To a-T

and and note that

a-Ty a-T

’ ’

Definition 4.2

A space (X,r) is said to be :

1-a-Ty[3] if, for x,y e X,x= y, there exists a - open set
containing ( xbutnoty ) or ( ybutnotx) .

2-a-1[3]if, for x,yeX,x=y, thereexistsU;,U,are
a - open sets such that :

(xeUjandyeU;) or

(reUjand xeU,).

Results and discussions

Proposition 5.1

Every closed subset of a topological space (x,7) is g
—closed . (the converse is not true)

Proof

Let A — X be closed set, and let A cU, where U is
open set, since A is closed set then c/(4) = A4 , hence
cl(A)cU,i.e. A is g—closed .

Example 5.1

Let X = {a,b,c},t = (X {a}.{c}.{ac}}, 50,7 = {b,
X.{b,c}.{a,b},{b}},

let A= {a}, U= {a,b,c} open set,

Now, since cl(4)={ ab}c U, ie. 4 ={a}is g -
closed set , but it is not closed set .

Proposition 5.2

Every g - closed subset of a topological space (X,7)is
og —closed . (the converse is not true) .

Proof

Let A € X be g -closed set, and let A cU , where U is
open set, since A4 is g - closed set , then , cl(d)c U,
and hence int(c/(4)) < int (U), but U is open set

so, int(cl(A) c U.

Since ciy(A) is the smallest o - closed set containing

A, 50, clg(4) =AU cl(int (cl(d))cA Uc(U)c U,

i.e. 4is ag —closed .
Example 5.2

Let X = {a,b,c},t = {X,$,{a},{c}.,{a,c}}, so, L {0,
X,{bc}.{ab}.{b}},

let A={c}, U=X openset.

Now, since cl(4) = {b,c}c U, and int(cl(4)) = {c},
cl(int(cl(4))) = {bc}c Ui.e.

A = {c} is ag -closed set, but it is not g -closed
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set, Since if we take U= {a, ¢}, cl(4) =(b,c} & U.
Proposition 5.3

Every closed subset of a topological space (X,7)is o -
closed . (the converse is not true) .

Proof

Let A X be closed set, then cl(4)=A, hence
int(cl(4)) = int(4), but int(4) < 4, so

int(cl(4)) c A , and cl(int(cl(4))) < cl(A) . Then cl(
int(cl(A))cA ,ie Aisa -closed .

Example 5.3

Let X = {a,b,c.d},t = {X,9.,{a},{c}.{ac}.{abd}},

So, ¥ = (8.X.(b.cd).{ab, d},{bd).{c}}Let A

= {b,c}.

Now, since, cl(d) = {b,c,d}cU, and int (cl(4)) = {c},
clfint(ci(4))) = {c}c A , ie. A ={b,c}is a-closed
set , but it is not closed set .

Theorem 5.1

(X,7) , the following are equivalent : For a space
1-(x,7)is a-Tys .

2 - For each singleton {x} of X, {x} is a-openset or
a —closed set .

Theorem 5.2

(X,7) , the following are equivalent : For a space
1-(X.7)is a-Tyy .

2- Every subset of X is the intersection of all
a - open sets and all a - closed sets containing it .

Proof

(=2, if (x,7) is a-T;;; with Bc x ,therefore
by Theorem 5.1 then for each singleton {x} of X,
{x} iS a-openset or a-closed set .

= B={X\{x},x¢ B} i e

1 a —closed

intersection of all
@ ~OPen sets and al sets containing it .

(2) = (1), for each xe X ,then X \{x} is the intersection
of all & -opensets and all a - closed sets containing it ,

hence X\{x) is either a-openset or a-closed oot .

Therefore by Theorem 5.1, (X.7) ;o @=Ti2
Lemma 5.1

(X,7) , the following are equivalent : For a space

1 - Every subset of ¥ is a - generalized closed set .
2-0qax) = C,(X).

Proof

1)=(2) , Let isU € 04(X), Then by hypothesis , U is
a -generalized closed set) Which implies that
cagU)cU, s0, clg(U)=U, therefore UeCy(X)
= 0g(X) c Cq(X) (1

Let V€Ca(X) = X\VeOu(X) — Then by hypothesis
X\Vis @ _.generalized closed set , and then ¥\VeGX)
= VeOg(X) = Ca(X)c0a(X) . (2)

From (1) and (2) = Oa(X) = Ca(X).

(2) = (1), If Bissubset of ¥ suchthat Bc U
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where U e 0y (X)

Then U e Cy(X) = clp(U)=U

Now,Bc U = cly(B)ccly(U)=U =
= B is @ -generalized closed set .

Proposition 5.4

The property of being a « -7j/, space is hereditary.

Proof

If v isasubspace ofaa -7y, space X apndreY c
X | then{y} is a—openset or a-closed got in X (by

Theorem 5.1) . Therefore (¥} is either @-openset or
a-closed getin ¥ Hence ¥ is a ®~Ti2 space.

Theorem 5.3

A space X is -T, space ifand only if { x } is -closed ,
X X

Proof

Let x be-T, space .

Letp X, to prove {p} is-closed set.

¥ x\p} ¥ pin x,

Hence there exists an -open set G such that * G, p G

or* G,pG.

If ¥G, pG * G {p}° {p}° is an-open set{p} is -closed

set .

Let {p} be an -closed set, p X, to prove X is -T,

space .

Let x yin X,

Hence {*}, { ¥} are -closed sets {x}°, {y }° are -

open sets and y {x}°,x {x}*, ¥ {y}", y {» }°

Therefore X is -T, space.

Theorem 5.4

Every@—-Ti space is @-Ti/2 space. ( the converse is

not true) .

Proof

Since X is @-Tiby using theorem 5.3 , then {*} is

-closed , * X . And by using theorem 5.1 we will get
X is @-Ti/2 space.

Example 5.4

Let X ={ab.c),7={D X, {a}}

Tq(X) ={D, X,{a}.{a,b},{a,c}}
o (X) = {@, X, {b,c}.{c}.(b}}

clg(BycU

(X.7)is @~Ti/2 space But not @—Tispace.
Theorem 5.5

Every a-T1y;7 spaceis a—Ty space (the converse is

not true) .

Proof

Let xyeX x=zy

SinceX is @-Ti;2 space by using theorem 5.1,
Therefore {x} is either @-openset or @-closed gt
* X (1) If ) jgo-openget x X

Since x# y , Therefore x€ {x} and y e {x}

= Xisa-Ty space .
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@) If {x} is @ —closedset,Vxe X s

Then X \{x} isot—openset = X is o —Ty space
Therefore x ¢ X \{x} and y € X \{x}

Example 5.5

Let X ={123}, 7(X)={@,X.{1}.{L2}}

Ta(X) =7(X) 75(X) = {2, X,{2.3},(3}}
(X,r)isa-T,, But is not a-T,,, ,because ,
{2} is not o — open and is not o — closed set
Conclusions and recommendations

1 - development of new concepts in general topology.
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