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Abstract:
In this paper we present a new notion by using a-open sets, which is The a-dense-in-itself set

in topological spaces, and We prove some theorems that are related by the new definition .
1Al

o Loy RS LAY Ao sanall 5o o sedall 1385 Aa gibo WYT Ao ganall aladiuly aiaa o gefe Liead Cuadll laa 8
. LA;J\&JJ):.\X\ \A,g..a Mlz.m&\s_ahJM\ uwhm\)m}y)ﬂu\;bas]\

1. INTRODUCTION

Before we present the o-dense-in-itself we give some definitions and remarks .
Definition(1-1)[3] : A subset A of a topological space (X,1) is called a-open
if A c(interior( closure( interior( A)))) thatis A c [(A0 )]°
Definition (1-2)[3]: The complement of a-open set is called a-closed set.
The family of all a-open sets of X is denoted by a(X) .
Example (1-3): let X={a,b,c,d } , with ={ @,X ,{a},{b,c},{a,d},{a,b,c}} is
a topology on X. the complement of z is{X, @,{b,c,d},{a,d}

{b c} {d}}, consider the subset A={a,b,c}, then A is a-open since
=U{{a}.{b.cr{a,b,c}}=A=X"=

[({a,b,c})"]ﬂ =X, Ac X,Ac [({a,b,c})"]o
implies A c[(ﬁ)] ’

Definition(1-4)[3]: let (X,z) be a topological space and A< X then Ais called
a-neighborhood of a point x in X ,if there exist a-open set

Uin Xsuchthat x eU c A.

Remark (1-5) : Every open set in (X,z) is a-open .
Its proof is immediately from definition (1-1)
Definition (1-6)[3] : A point x € X issaidto be a-limit point of A =X iff
U e aX) implies A N (U-{x}) # 2.

Definition(1-7)[3] : The setof all a-limit points of A <X iscalled the
a-derived set of A and is denoted by Da(A).

Remark (1-8) : Since every open set in (X,z) is a-Open set,so every
a-limit point of A <X is Limitpoint of A. That is Do(X)
< A', where A'isthe derived set of A .
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Definition (1-9)[3] :The union of all a-open sets contained in A is called the
a-interior of A and denoted by a-int (A) .

Definition (1-10)[3]: The intersection of all a-closed sets containing A is
called the a-closure of A and denoted by acl (A) .

2. a-DENSE- IN- ITSELF
Definition (2-1) : A subset A of a topological space (X,z) is called
a-dense- in-itself if A < Da(A) that is every points of A is a-limit point of A .

Example (2-2):let X={a,b,c,d,e} , with =/ &,X {b},{d,e},{b,d,e}.{a,c,d,e}}is
a topology on X .consider the subset A={a,c},then a is a-limit
point of A since the a-nhds of a are {a,c,d,e} and X each of
which contains a point of A otherthan a, also ¢ is a-limit
point of A since the a-nhds of ¢ are {a,c,d,e} and X each of
which contains a point of A other than ¢ .hence A is
a-dense- in-itself .

proposition (2-3) : Every a-dense -in-itself set is dense - in —itself .
Proof : let A be a-dense-in-itself set that is (every pointin A
is a-limit point of A) ,since every o-limit pointis a limit
point then each point of A is alimit point then A is dense-in-itself .

proposition (2-4): If A is a-dense -in -itself set then acl (A) is
a-dense-in-itself.
Proof : By theorem (let A be a subset of a topological space (X,z)
then acl (4) = A v Da(4) [2],[3] ) since A is a-dense -
in -itself that is (every point of A is a- limit point of A) then A v Da(4) = A hence
acl (A) = A then acl (A) is a-dense-in-itself .

Theorem (2-5) : The union of any family of a-dense-in-itself sets
IS a-dense - in-itself .
Proof : let {Ai}, i<l, be a family of a-dense-in-itself sets . so
Ai c Da(4;) Viel, LetpeUA; then p A .for some iel.
Hence for each a-pensetU with peU, AiN(U-{p}) # Q.
Thus (CA) N(U-{p}) #9 , hence p € (Da(UA))) therefore A; < (Da(CA))) ; hence
A is a-denes-in-itsef .
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