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On supra semi-a-open sets
ASAAD SHAKIR HAMEED AL-KHAFAJI
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aasadalkhafaji@yahoo.com

In this paper we introduce a concept fora new type ofopen
setsintopologicalspacecalledthe supra semi-a-open set.
Through this conceptwewillexaminesome typesofcontinuousfunctionsandseparation

axioms.
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3.3.3 Example :

If we look at theexample 3.3.2we find that theX supra semi-a- T, spacebut it is not
T, space, because 1=2There are no two setsareopen, such as T,G so,

onecontainingtheelementland the othercontainingthe element2and T Neg=9.
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3.3.1 Remark:

Every T, space is supra semi-a- T, space.
The opposite situation is not necessarily true.

3.3.1 Example :

Let X={1,23}, 7, ={=, x.{x3Then 7, ={&, X, {3},{L3},{2.3}}

We note that X is supra semi-a- I,space but not T, because 1£2There are
no opensetso thatcontainonewithouttheother.

3.3.2 Remark :

Every T, space is supra semi-a-T, space .
The opposite situation is not necessarily true .

3.3.2 Example :

Let X={1,2,3}, z, ={&, X, {13.{2}.{1.23} Then

7 =10 X {342 {L23{2.3}}
We note that X is supra semi-o-T, space but not T, because

2#3There are no two setsareopenso thatoneofthemcontainingelement
2andtheothercontainingtheelement 3.

3.3.3 Remark :

Every T, space issuprasemi-a-T, Space .

The opposite situation is not necessarily true .
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Let X be supra semi-a-To space, X =y in X

Hence there exists G an supra semi-a.- open set in X suchthatx e G,y ¢ Gorx ¢
GyeG

Then G° is supra semi-o-closed set and x ¢G°, y eG°
Therefore x essCl, {y} (since x ¢G°)

Hence ssCl , {x} #ssCl , {y}.

3.3.1 Proposition:

A space X is supra semi-o-T1 space if and only if {x} is supra semi-a-closed set, V
X eX

Proof:

=Let X be supra semi-a-T1 space.
Let p € X, to prove {p} is supra semi-a-closed set.
X e {p}=X\{p}=>x#pinX

Hence there exists an supra semi-o-open set G such thatx eG,p g Gorx ¢ G,p €
G.

If xeG, pgG = x € G < {p}*= {p}° is an supra semi-a-open set = {p} is supra

semi-o-closed set.

<Let {p} be an supra semi-a-closed set, vV p € X, to prove X is supra

semi-a-T1 space.

Let x =y in X

Hence {x}, {y} are supra semi-a-closed sets = {x}°, {y}‘are
Supra semi-a- open sets and y € {x}, x ¢ {x}%, x € {y}", y ¢ {y}*

Therefore X is supra semi-a-T1 space.
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Supra semi-a-T, space

3.3.3 Definition :

A space X is said to be supra semi-a-T, space if for each pair of distinct points

X, Y in X there exist two supra semi-a - open sets T and G such

that XeT,YyeceGand TN G=YJ .

Supra semi-o-T, space

3.3.1 Theorem:

A space X is asupra semi-a-T, space if and only if sscl, {x} #sscl, {y} for

each x =y in X.

Proof:

Let sscl, {x} =sscl, {y} foreach x =y in X

Hence ssCl,, {x} ssCl, {y} orsscl, {y} zsscl, {x}

Suppose that ssCl , {x} zss cl, {y} =x esscl, {y} = x < (sscl_{y})°

but (sscl_{y}) is an supra semi-a--open set and y ¢ (sscl_ {y})*

Therefore X is a-To space.
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3.3.1 Definition:

A space X is said to be supra semi-a- T, space if for each pair of distinct

points X, Y in X there exist G supra semi-a -open set of X containing one point but

not the other.

Supra semi-a—TO space

3.3.2 Definition :

A space X is said to be supra semi-a-T, space if for each pair of distinct points

X, Y in X there exist two supra semi-a-open sets U and V

containing X and Y respectively, suchthat y ¢ U,X ¢ V
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3.2.2 Theorem:

Every supraa-continuous function is a supra semi-a-continuous function .

Proof:

Letf : X —> Y be a suprag-continuous function .Therefore f *(A) is a supra a-
open set in X for each openset A in'Y.

Since : Every supra o-open set is supra semi-a-open set , This implies f (A) is
supra semi-a-open set in X.

Hence f isa supra semi-a-continuous function.

The converse of the above theorem need not be true. This is show by the following
example.

3.2.2 Example :

Let X={a,b,c},z, ={@, X ,{a}.{b}.{a,b}}

*

I =X Then

Let f: X — X where: f(a)=a, f(b)=f(c)=b

supra semi-a-continuous function but not supra a-continuous f
because {b} is open setin X and f ~({o}={b,c})

But {b,c} is not supra a-open setin X.

3.3 Supra semi-a-T, spaces, i=01.2

In this section we introduce a new class of separation axioms.
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3.2.2 Definition:

Let (X,7z) and (Y,o) be two topological spaces and T ,0 are associated
supra topology with T and o respectively.
we define a function f : X — Y to be a supra semi-a-continuous function if

the inverse image of each open set in Y is supra semi- a-open set in (X,T*) .

[5] 3.2.1Theorem:

Every continuous function is a supra a-continuous function

The converse of the above theorem need not be true. This is show by the following
example.

3.2.1 Example:

Let X={a,b,c,d}, -, ={&, X . {a}}

r, ={7, X {a},{a,b} {a,c}.{a,d}{a,b,c},{a,b,d} {a,c,d}}

Let Y={X,y.z2},z, ={&.Y . {3}

7, ={@.Y. O {x yhAx. 23}

Let f: X —Y where: f(a)=f()=x,f(c)=y,f(d)=z

suprao-continuous function but not continuous function because f

OFisopensetinY and T ~({x}={a,b}

But {a,b} isnotopensetin X.
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The supra semi-a-interior of a set A is denoted byss inta(A) and defined as :ss

int,(A) = U {B:B is asupra semi- a-open setand A5 B }.

3.1.1 Theorem:

Any union of supra semi-a-open set is always a supra semi- a-open set.

Proof:

Let { A },.; family of supra semi-- a-open set , this is

Supra a-open set such that: G, C A C supracl(A); vied 3 G €
supracl (= U GcU A cUA)

supracl (UA)c

supracl (UA)= UG, ¢

supra semi- a-open set. = U{ A] }ies

3.1.1 Corollary :

Any intersection of supra semi- a-closed set is always a supra semi- a-
closed set.

3.2 Supra semi-a-continuous function

In this section we introduce a new class of functions .

3.2.1[5] Definition:

Let (X,7z) and (Y, o) be two topological spaces and 7,0 are
associated supra topology with 7 and o respectively.
we define a function f : X — Y to be a supra a-continuous function if

the inverse image of each open set in Y is supra o-0pen set in (X,7).
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Complement of a supra semi- a-open set is called a supra semi-a-
closed set.

3.1.1 Remark:

Every supra open set is supra a-0pen set

The following example shows that the converse of the above remark
is not true.

3.1.1 Example :

Let (X,r*) be a supra topological space where X={a,b,c} and

' ={< , X ,{a}}. Here ,{a,b} is a supra a-open set but not supra
open set.

3.1.2 Remark:

Every supra a-open set is supra semi-a-open set

The following example shows that the converse of the above remark
is not true.

3.1.2 Example :

Let (X,T*) be a supra topological space .where X={a,b,c,d} and
" ={J, X {a}{b}.{a,b}{a,b,c}}.
Here , {b,c} is a supra semi-a-open set , but not a supra a-open set .
From the remarks above we get the following :
Supraopenset = suprac-open set=  supra semi-a-open set

3.1.2 Definition :

The supra semi-a- closure of a set A is denoted by ss C|a (A) and defined as :ss

Cla(A) = M {B:B is a supra semi- a-closed setand A< B }
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[2] 2.9 Definition:

Let (X, z) be atopological space and z* be a supra topology on X . we call =~

a supra topology associated with = ifTC 7 "

[2] 2.10 Definition:

Let (X, z)and (Y,o)two be a topological spaces, Let ™ and & are associated
supra topologies with 7 and O respectively.

Let f : X —»Y beamapfromX into Y ,then f isa supracontinuous

function if the inverse image of each open set in is supra open set in (X,T*) .

2.11 Definition:

Let f : X — Y be a function, then f is said to be Semi-a-continuous function if

and only if for each A opensetinY, then f _1(A) is a semi-a-open set in X.

3- Results and discussions :

3.1 Basicproperties of supra semi-a-open sets

In this section we introduce a new class of sets.

3.1.1 Definition:

Let(X,T*) be a supra topological space . A set A is called :

(1) supra a-open set if :
A C supraint(supra cl (supra int(A))).
Complement of a supra a-open set is called a supra a-closed set.

(i) supra semi-a-open set if:

U C AC supracl(A), and U is supra a-open set in (X,T*)
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[4] 2.4 Definition:

Let (X, 7)be topological space .A set A is called semi-a-open set if UC
ACcl(U) and U isa-open setin (X, 7).
Complement of a semi-a-open set is called a semi-a-closed set.

[4] 2.5 Definition :

A space X is said to be semi-a- T, space if for each pair of distinct points in X

there exist semi-a-open set of X containing one point but not the other.

[4] 2.6 Definition:

A space X is said to besemi-a-T, space if for each pair of distinct points X , y in
X there exist a two semi-a-open sets U and V containing X and Y respectively,

suchthat y¢U,X ¢ V.

[4] 2.7 Definition :

A space X is said to be semi-o- T, space if for each pair of distinct points X, y in

X there exist two a semi-a-open sets G, and G, such that
XeG,,YeG, and G, NG,=J .

[2] 2.8 Definition :

The supra closure of a set A is denoted by scl(A) and defined as:
scl(A) = {B:Bisasupraclosedsetand A< B }.
The supra interior of a set A is denoted by sint(A) and defined as:

sint(A) = U {B:Bisasupraopensetand B< A }.
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1-Introduction:

In 1965, Najastad [1] introduced the a-open sets.
In 1983, A.S.Mashhour [2] introduced the supra topological spaces and
studied supra continuous function.
In 1985, 1.Reilly and M.vamanamurthy[3]introduced a-continuous functions.
In 2000,G.B.Navalagi[4] introduced the semi-a-open sets.
In 2008,R. Devi ,S.Sampathkumar and M.Calads[5] introduced the supra a-
open sets and Sa-continuous function.

Now, we introduce the concept of supra semi-a-open sets and supra semi-a-
continuous and investigate some of the basic properties for this class of

functions and study some types of separation axioms in topological spaces.

2. Definitions and concepts :

2.1[1] Definition:

Let (X, z)be topological space .A set A is called a-open set if :
A C int (cl(int(A))).

Complement of a a-open set is called a a-closed set.

[2] 2.2 Definition:

A subfamily z* of X is said to be a supra topology on X if:

W X,Der .
@ if Ae7 forallicd ,thenUAer .
is called a supra topological space . (X,7)

The elements of " are called supra open sets in (X,T*) and complement of
supra open sets is called a supra closed set.

[3] 2.3 Definition:

Let (X,7) and (Y, o) be two topological spaces .A function
f : X — Y is called a-continuous function if the invers image of
each open set in Y is a-open set in X.
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