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ABSTRACT

In this work , we obtain the definitionsto «-T,,, and a-T,, , also
we study the relationship between o-T, , a-T,,, a-T,, and a-T,, and

give the relation between them and the ordinary separation axioms with
examples .

1-Introduction

1-1 Definition : Let (X,T) be a topological space and A < X, A'is

called o — open set in X if and only if A < A’°. the family of all a —set

in X denoted by %x- ; % ={A:A cX;A A" } where (0) is
interior and (-) is closure . [3]
1-2 Definition :

1- A space X is called a T,,, space ,if for every finite subset F of X, and

every ye F, there exista set A containing F and disjoint from y , such
that A either open or closed .[1]

2- A space Xiscalled a T, space, if for every singleton setin X is
either open or closed .[1]

1-3 Example :

Let X={ab}, T={X,¢,{a} },then % ={ X,¢,{a} }, this space its

: . : o, .
called a Seprenki space, and its clearisa T,,, ,also (X, T) its T,, .

1-4 Definition : Let (X,T) be a topological space ,and A < X, then A

is called a —closed setin X iff (X - A)is a— open set. [3]
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1-5 Definition :

1- A space X is said to be an a-T, space ,if for each pair of disjoint

points x and y , of X, there exist oo — open sets U and V in X containing
xandy respectively , such that yg U and xe¢V .[4]

2- A space X is said to be an a-T, space ,iff for each pair of disjoint

points in X, there exist o — open set in X containing one of them but not
both .[4]
1-6 Proposition : Let (X,T) be a topological space , and if (X,T) is

T.space ; i=0,1 , then (X, $—) IS T, space respectively .[5]

2)Weakly a-Separation Axioms Properties :

2-1 Definition : A space X is called an o-T,,, space ,if for every finite

subset F of X, and every y¢ F, there is exists a set A containing F and
disjoint from vy, such that A either a —open or a —closed .

2-2 Proposition : Let (X,T) be a topological space , then (X,T) is o—T,,,

space iff (X,%) IST,,.

Proof : let (X,T) be an o-T,,, Space, to prove (X, %1-) Is T,,, Space.
Let F beafinitesetin X and p isapointin X, suchthat p ¢ F.

Since (X,T) is 0—T,,, Space , thereis V either a—open or a—closed

containing F butnotp.
So V isopenor closed in (X, %1-) , then we have V isopen or closed in

(X, %l-) containing F not p, and hence (X, %) Is T,,, space .
On the other hand : let F be a finite setin X and p isa pointin X, such
that p ¢ F.

Since (X, %) isT,, ,thereis W is open or closed set in (X, %)

containing F not p.
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So W is o—open or o—closed in (X,T) containing F not p ,and hence
(X,T) 1s o—T,,, Space.

2-3 Example : Notevery o-T,, space is T,, space and as follows :

Let X={a,b,c}, T={X, ¢,{a} },then %l- ={X, ¢,{a}, {a,b},
{a,c}},and let F be a set of all o—closed sets ; F={X, ¢, {b,c}, {c},
{b}}.

Its clear that (X,T) is a—T,,, , butitsnot T, :

let K be asetofallclosedsetsin T ; K={ X, ¢,{b,c} },andlet

{c} be a set, then its clear {c} is finite and b ¢ {c}, but there is not
exists open set or closed set containing {c} and not contain b .

2-4 Definition : A space X is said to be an o-T,,, space, if every

singleton set in X is o—open or o—closed. [4]

2-5 Proposition : Let (X,T) be a topological space , then (X,T) is a—T,,

space iff (X,%) Is T,, space.[4]

2-6 Lemma : If (X,T) is a—T,, Space,then (X,T)is a— T, space.

Proof : let p-q and F={p},since (X,T) is a—T,,, sSpace then 3V
a—open or a—closed set, suchthat F <V and q ¢ V.

Casel : if V is o—open set,then pe Vand q¢ V.

Case Il : if V is o-—closed set,then W=X-V « ?’ , and hence W
containing g not p, so we have (X,T)is o— T, space.

2-7 Lemma : If (X,T) isa-T,, space,then (X,T)is o-T,, Space.

Proof : let F be any finite setin X , and since X is a—T,,, space, then

{p} is either a—open or a—closed set .
Case | : suppose {p}is a—openset, andlet W=X-{p},then W is
a—closed set,and F < W ,and hence p ¢ W.
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Case Il : suppose {p} is a—closed set,and let W =X -{p},then W
iso—openset ,and F c W,andhence p¢« W.

2-8 Lemma : If (X,T) is a—T; space, then (X,T)is o— T,, Space.

Proof : let p e X ,toprove {p} either a—open or o—closed set.
If X={p},then {p} iseither o—open or a—closed set .
If X = {p},then X—{p} = ¢ ,let g beanypointin X - {p}, then

q=p.
Since X is o—T; space, then 3 Ue% , such that U containing g not

p,So UN{p}=+¢ ,and hence qe{p} vU=p ,so {p} is a—closed set.

2-9 Example : Not every a— T,,, space is a—T; space as follows :

Let X ={a, b, c}, T={X, ¢,{a}} then T = { X, 4 . {a} , {a.b}{ac}},
and let F be asetofall o—closedsets; F={ X, ¢, {b,c}, {c},{b} }.

Its clear the space X is a— T,,, , because every singleton sets either o—

open or o—closed set.
A space X is not a—T; space because :
There is no a—open set containing b and not contain a.

A space X isnot T,, space because :
Let A={X, ¢ ,{b,c} } bethefamily of all closed setsin T, then the

singleton sets {b} and {c} are not open orclosed in T.
2-10 Example : Notevery o-T, spaceis T, space as follows :
LetX={a,b,c,d}, T={X, ¢,{a}, {ab} },

then %1- ={ X, ¢ {a}{a,b}{ac}{ab,c}{ab,d},{ac,d},{a,d} },the set
ofall closed setsin T is F={ X, ¢ ,{b,c,d}, {c,d} }.

Its clear that the space (X,T) is a—Ty , butnot T,, because d=c and
we can not disjoints between them by asets in T .

2-11 Example : Notevery o-T,, spaceis o-T,, space as follows :
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Let X=]0,1),wedefine r,={x: x<a},suchthat a < (0,1) ,
Then T={r, :ae(0,1) }U{¢ }U{X},be a topology on X.
Let r, ¢« A c r,® =1[01°= X ,then A=r, U A;, suchthat A,

e[a,1) , and hence ?’ ={r,U A; :ae(0,1) },soA; is a—open set
and 0 € A.

1)) The topological space (X,T) is not a—T,,, Space :

Case | : {0} issingleton set, and its clear {0} ¢ %x- :

Case Il : Toprove {0} is not a—closed set.

Let {0} be a—closed set, then X — {0} %x- :

since X — {0} is a—open set, then X —-{0} = r, U A, , where ae (0,1),
SO aer,, i.e. OcraU A,, then 0e X — {0}, this is contradiction !!

I.e. X—{0} isnot a—open set, and hence {0} is not o—closed set, and
its not a—open set .

2)) (X,T) is a-T,, space:

Let H={a;<a,<az<...<a, }beasubsetof X,and pgH ,

then there exist many cases :

Case | :

If p=0 and peH ,then 3 te X,suchthat 0<t<a,,

let A=r, eﬁx- ,then X - A =[t1)is a—closed set containing H not p.
Casell :
Let p=0,and OgH , in this case we have many probabilities for position

of p:

o
1)) if p>a, ,then 3 te X ,suchthat a,<t<p,take r,,s0 rieT
containing H not p .

2))if as<p<ay,then3t , suchthat aj<t<p ,let V=rU{a1,...,

a -
a, },wecansee VeT containing H not p .
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3)if 0<p<a;,then 3t , suchthat p<t< a; ,let W=X-r; ,then
W is o—closed set containing H not p .

Case 11 :

If a; =0, then there is many probabilities for position of p :

1) if p>a, ,then 3 t,suchthat a,<t<p,so r; is o—open set
containing H not p.

2))if a<p<aj,then 3t ,suchthat aj<t<p ,then A=r U{ai:,
...,ap},and Ais o—open containing H not p.

3)if 0<p<a,,then3t ,h suchthat 0<t< p,then A=r, U{a; a3,
...,an },and A is o—open containing H not p.

From above cases , we have (X,T) is 0—T,, not o—T,, Space.
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